
11 October 1968 
Vol. 162, No. 3850 



POLLUTION 
GEOLOGICAL Zn-.00035 METALLURGICAL 

Cr-.00030 Ni-.0050 
Au-.0035 Ni-.0050 

Sn-.25 
Ag-ODlO As-.4 AI-.12 
Te-OlS 
Pt-.032 Tr-.012 

AGRICULTURAL CLINICAL/MEDICAL 
Na-.00032 Ca-.OOO1 

K-.0007 Fe-ODil 
Ca-.OOO1 Li-.OO1 
Mg-.000025 Zn-.00035 

PETROLEUM CHEMICAL 

Fe-OO11 Cr-.00030 
Ni-.0050 
Pb-.012 Ni-.0050 

V-.025 
Cu-.00030 Te-.015 

sensitivities in ppm. 

Talk about sensitivity I 

This will test your metal to the limits of t I 
Absorption today: Beckman's multi-purpose, mpletely 
automated Model 979 AA Spectrophotometer. heck its detection limits 
f r your area of application. Then make us r v it. 

Get the facts from AA to Z-oUr sales resolve those perplexing analytiCal The people out front 
representative will be glad to tell problems. And don't forget to pin in background and back-up... 
OU about the "sensitivity gap" be- down your Beckman man on the auto- 
tween Beckman and others. Ask him mation question. Make him show you 
about the exclusive Laminar Flow how the Automated Sample Changer 
Burner that permits the Model 979 can hasten your analytical determina- 
to deliver 5 to 20 times greater sensi- tions without sacrificirlg accuracy. 
tivity in your field of inquiry than any Here's a real toughy to close with- 
comparable instrument. Ask him ask our man to explain what our 
where your area of application fits instrument is doing in so many dif- 
into the 979's wide wavelength range ferent fields of inquiry. 
of from 190-770 mft (190-852 mt Go ahead, ask him-our instru- INSTRUMENTS, INC. 

optional). Have him show you how ments are sensitive, but our salesmen SCIENTIFIC INSTRUMENTS DIVISION 

our precision optical system can as- aren't! For openers, write for Data EULtERTON, CAUFORNIA 92634 
INTCSNsTIONSLSU5SI DIsSIKS GENCUSI MUNICH; OLENSOTHES, 

sure you the accuracy you need to File 501. SCOTLAND; TOKYO; PANIS; CAPETOWN; LONDON; MEXICO CITY 



Are you up to date on the new capabilities of preparative ultracentrifuges? 

Take this quiz: 
Schijeren photographs of molecular boundaries can be taken 

-I A. Only on an Analytical Ultracentrifuge 

El With major modifications on some Preparative Ultracentrifuges 
[] C. With a simple accessory on most Beckman Preparative Ultracentrifuges 

.010 '6uu.pnoi selnJ 5 H6flOJ jo; uoib ow soioqd 014 pun .3 :UMSNV 

If the Type 30 rotor can pellet 30 S ribosomes in 7 hours, the new high performance 
'Type 60 ti fixed angle rotor can pellet 30 S ribosomes in 

El 2.1 hours [1] 3.5 hours El 5 hours 
.SOWI1 uopni I oop pun uoilnJoIacsOn OtlIpflIau! iou 'sinno  :U3M5NV 

3 The new high performance swinging bucket rotors are fabulous, but you still can't use 
different sized buckets on a single rotor in the same experiment 
El True El False 

seounlnq .lOlcJ 814 Sn bud su .101110614 posn oq uno qoq Sapnq jo soda DM1 seti L MS MOU oqj.  :UMSNV 

4 The new shapely Beckman zonal rotors 
El A. Fit all Beckman Preparative Ultracentrifuges 
El B. Can separate smaller particles than any previotls zonal rotor 
El C. Handle corrosive salt solutions 

Slnuoz MOU OSOLII OHM SlIflSO.1 bUlpJnMOJ 0.10W ow OOqI pun' iOOJJOO ow IV U3MSNV 

Beckman has plans to enable you to get these new capabilities at substantial savings. 
5 El True El False 

sugId ul-opnJ pu buisnol o.1 olqnlinAn lV fJIJti.$ 01 dn OASS uno OA Ofllj :U3MSNV 

INSTRUMENTS, INC. 
SPINCO DIVISION 

1117 CALIFORNIA AvtNut, PALO AtTO, CALIFORNIA. 94304 

New technical literature available: No matter what your score, if you have an interest in centrifugation these three 
"new capability" bulletins should be in your files. Mail in the coupon, or write Technical Information Department, 
Beckman Instruments, Inc., Spinco Division. 

?-? 

PLEASE SEND ME: 

Li DS-327 H'ow To Choose The Right High Performance Rotor (with extensive bibliography). 
Li DS-325 Taking Schlieren Photographs With Preparative Ultracentrifuges. 
Li DS-326 The Use of Zonal Rotors in Preparative Ultracentrifuges (with extensive bibliography). 
Li Descriptive brochures on your Model L2-65B, L2-50 and Model L Preparative Ultracentrifuges. 
Li Information on your $'S AND -TRlFUGE PLAN for stretching ultracentrifuge capabilities at a savings in funds. 
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If you're in physical 
or occupational therapy, 
you can step up to 
a great career in the Army. 
The coupon across the page could make Clinical affiliation for occupational therapists. 
a big difference in your plans. You participate in a 36-week Army clinical 

it's the fast way to find out about rewarding affiliation. This unique program gives you training 
Army opportunities in physical and occupational and experience second to none. As a second 
therapy, both short-term and long-tel-In, lieutenant, you can accumulate time during 
The inajoi- challenge comes from wounded training that could be credited towards pay and 
American soldiers-cases seldom seen in longevity tt you clioo. e a career in the Army. 
civilian hospitals. But practice is not restricted But-why not clip out the coupon and mail 
to them. Dependents and retired personnel assure it today? There's no obligation and you'll get the 
both well-rounded professional experience full story of your opportunities in the Army. 
and reseal-ch in specialized areas. They could make a big difference. 
There are generous opportunities for education, too: Army Medical Specialist Corps 
The physical therapy program for college graduates. Office of The Surgeon General 
This is one of the finest programs of its kind Attn: IEDPT-MP 
in the nation. As a commissioned officer Department of the Al-my 
you attend the Medical Field Service School at Washington, D.C. 203 t 5 
Fort Sam Houston, Texas. When you colnpiete 
this curriculum, you are fully qualified for . .. 

military or civilian practice. 

College program for occupational therapy majors. 
If you want to become a professionally qualified ..... 

occupational therapist, the Army will start helping 
in your junior year with a monthly subsidy. 
After graduation you study at one of the Army's 
modern hospitals in San Francisco, San Antonio /. 
Ol Washington, D.C. The clinical training you 
get fully qualifies you for military or 
civilian practice. 

2116 SCIENCE, VOL. 162 



....****** mu..... 
I Army sc 10-11.68 1 

Medical Specialist Corps I Office of The Surgeon General E Attn: MEDPT-MP 
Department of the Army 

I Washington, D.C. 20315 
Please send me full details on my opportunities in 

I the Army Medical Specialist Corps. 

*  My major is student in my year. 
I I expect to graduate in . 

H  My major was graduate. 
I am interested in Li occupational therapy. 

H Li physical therapy. 
I Li I am a qualified physical therapist. 

Li I am a qualified occupational therapist. 
Name Age 

I Address City 
State Zip Code__________ 
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Separation of ribosomal RNA by gel electrophoresis lvi ODEL 2410 

has made powerful technique available.12 The de- 
velopment of the Model 2410 Linear Transport permits IlairA n 
you to scan these gels in the ultraviolet directly. You LItMfl . -, 

get increased accuracy with high resolution. The time 1 flA ftIflflflT 
consuming staining process is eliminated. I flMiUflI 
Unstained and stained materials may now be analyzea, 
as both ultraviolet and visible energy can be used 
with the Gilford Model 2410 Linear Transport. With 
the Model 2410 you \A'ill be able to handle materials 
such as polyacrylamix. gel cylinders and slabs cellu- 
lose acetate membranes and photographic emulsions. 

All Gilford Spectrophotometers and most quality 
monochromators are readily adapted to use the Model 
2410. To find out how inexpensively and easily this 
device can be adapted to your present system, mail 
the attached coupon or phone 216/774-1041 today. 
1. Richards, E. G., CoIl, J. A., and Gratzer, W. B., "Disc Electrophoresis of Ribonucleic 
Acid in Polyacrilamide Gels." Anal. Biochern. 12, 452-471, 1965. 
2. Leoning, W. F., "The Fractionation of High Molecular Weight Ribonucleic Acid by 
Polyacrylamide Gel Electrophoreses." Biochem. J. 102, 251, 1967. 

Gilford Instromon.t La.be.ra.tories Inc,, Oberlin,.Ohio.4074 
Gentlemen: Please send us full information on the Model 2410 LInear Transport. 

 Title 

Business orInstitution 

Address S 101111 

city . .....;...... ..,. ate.. ZIp 
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EM Reaeets Ore products of E Nsrclc A 0 , Oarmstsdt West Germany 

eET7OsL . j, . 

Need anyother . 
good reasons to try 

new EM luminuin backed TLC sheets. 

In terms of cos , versatility and con Need more good reasons? ConsIder 
venience, these new aluminunibacked these You can use EM aluminum backed 
silica gel, aluminumoxide, cellulose and TLC sheets wIth almost all popular sol 
polyamide..layered TLC sheets are noth vents (except aqueous solutions) They 
ing short of revolutionary. may even be sprayed with aggressive rea 

Not only do they cost less than any gents, such as sulfuric acid. 
other pre-coated system, but they are Cost wIse, our popular 20 x 20 cm 
completely adaptable to your own par- sheets coated with a250i.layer of silica 
ticular needs.You can bend them into any gel are less than 50 cents each in quantity. 
shape you wish, cut them to any size you Doesh"t this sound like the kind of 
require, even punch them for ea y filing. TLC sheet you've always hoped for? If it 
To develop, just stand them in a tank does, wed be happy to send you a free 
(they require no special support and will sample,(artd our catalog). AOM OF 

not collapse). These sheets also have a Just write EM-Reagents 
thick, abrasion-resistant layer that will not Division, Brinkrnann lnstru- 
flake, permitting stacking and compact ments, Cantiague Road, West- 
packaging bury, N.Y. 11590. BRINNMANN 



You've got to find a way to shape, sort, 
count or time your pulses if you're going 
to produce meaningful nuclear data, 
right? That's why HP has, in fact, devel- 
oped a whole bin-full of accurate, reliable 
modules to fill the high-performance 
5580A/B NIM Power Supply. 

MOOS  
For example, the new 5584A Dual .esiP. 

Timing Pickoff gives you two independ- 
ent channels and your choice of leading 
edge or zero crossing detection in each  

one. The new 5585A Fast Coincidence 5twv5. 

lets you input up to four channels and 
has meaningful resolving times down to 
1 nanosecond. More? Well,. the 5590A yiiA.Pt  t.ox 

Scaler-Timer gives you preset of both 
count and time for the same measure- OOSPO5i 5 

ment, with 6-digit in-line readout display   
and BOD-coded output, 

In short, HP's bin-full of modules 
affords you comprehensive pulse han-  A-r-- O57A"" 

dling capabilities. For more details and 
complete specifications on any-or all 
.-of the modules listed, call your local  s .--Eittg o - ox 

HP field engineer, or write Hewlett- tO 

Packard, Palo Alto, California 94304; 
Europe: 54 Route des AcaCias, Geneva. 

SlrrgwssEriAToat 5 
ewxsteeom 

 FiIIrup! , . 

aseesee . 

17.So 

5584A Dual Timing Pickoff, $900 5583A Single Channel Analyzer, $550 
5585A Fast Coincidence, $900 5590A Scaler-Timer, $1675 
5582A Linear Amplifier, $550 5580A/ B NIM Power Supply, $775/ $825 

HEWLETT& PACKARD 
0 55 

NUCLEAR INSTRUMENTS 
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In hope of understanding each other . 

Note to editors who use offset lithography Send to Department 412-L, Eastman 
or offset duplicating to print their publica- Kodak Company, Rochester, N.Y 
tions and would like to start reproducing 14650 for pamphlet entitled "Mak 
photographs in them, or to use more pho- 
tographs than they do now, but can't quite ing Screened Paper Prints in an En 
manage financially to pay for a separate larger." 
halftone negative for each picture: 

How to order a persuasive movie a point of view nonverbally. Words are highly developed among the 800 or so 
not the only honest way to communi- nontheatrical film producers in the U S. 

Soon the election will move from the cate. It's all waste, however, unless the and Canada is wise timing of the an- 
arena of opinion to the archives of fact. nature of the audiences, the methods of swer to a question usually asked too 
Before and after that transition, the au- gathering them, and an exact, crisp, cir- early in the discussion by the inexperi- 
tumn flowering of every kind of non- cumscribed objective are all clear in enced prospective client: How much 
political and partly political communal- the sponsors' minds from the word will it cost? 
ity of interest sweeps the land with "go." Both fact (e.g., "this bad weed Say we: 
luncheons, dinner meetings, after-din- grows among this crop") and opinion The objective that is too generalized 

can get expenssve. The reason as that 
ner meetings, and Sunday morning (e.g., "investment in high-energy phys- writers, artists, photographers, and any- 
brunches. Each strives for a proper mix ics is good for society") can with skill one else who must create something out 

of fact and opinion. Each assembles a be made strongly persuasive in movie of a generalization tend to substitute 
technique for substance. And technique potential audience for a movie. form. is what can get very expensive in mo- 

Audiences need not always be large. We are in a position to explain all tion-picture production. 

Movies-without-boxoffice have been that precedes the word "go" and how You can get the booklet that talks like 
known to do a magnificent job with an to find the requisite skill and how t that from R. D. Poey, Department 640, ? Eastman Kodak Company, Rochester, 
audience of two persons when they are deal with those who have it. There is N.Y. 14650. Its title: "Movies Move Peo- the right persons. The job is to present the matter of money. One of the skills ple." 

- -  

- - 
MONDAY Assoc. Prof. William R. Ware, University THURSDAY Prof. Dr. J. Lykiema, Laboratory for FRIDAY Dr. Shigeo Tazuke, Department of Poly. 
of Minnesota, discusses the use of fluorescence Physical and Colloid Chemistry, Agricultural Uni- mer Chemistry, Kyoto University, Japan, discusses 
lifetime measurements to unravel the complexi- versity, Wageningen, Netherlands, discusses ad- the interrelationships of ion, radical, ion-radical, 
ties of photochemical reaction mechanisms. sorption of polyvinyl alcohol as a hydrophilic poly- and molecule in photopolymerization mechanisms. 

mer on the hydrophobic particles of a silver iodide He contrasts the conventional photosensitization 
sol, presents his evidence that the process of of radical polymerization with photoinitiation by 
adsorption of a polymer molecule is irreversible a charge-transfer process. Among photosensitiza- 
while the adsorption of individual segments of tions by donor-acceptor reactions, he draws par- 
the polymer chain could well be reversible. He ticular attention to photosensitization by Aulil. 
finds the chains so highly compressed that they 
extend out only a short distance from the silver 
iodide particle. 

Sometimes three seminars bunch up like that in the same Weissberger (author of some 100 scientific papers of his 
week, and then we might go several weeks without any. own) derives a bit of advantage from having been editor 
Arnold Weissberger just catches the academics he wants, as since 1945 of the series of volumes entitled "Technique of 
their schedules permit. Academics get seminared to death on Organic Chemistry," editor since 1950 of the series "Chem- 
both the giving and the receiving ends. Nevertheless Weiss- istry of Heterocyclic Compounds," co 
berger manages to sell the idea that if they lecture here and editor since 1963 of "Physics and 
then spend the afternoon chatting around our laboratories Chemistry of the Organic Solid State," 
they might run into work challenging enough to interest a . "Organic Analysis," and "Technique of 
seminar back home. Tit for tat. Reassuring when campus Inorganic Chemistry." On the practical 
feels we have knowledge to trade. side, over 100 patents in color pho.. 

In extending seminar invitations to certain active scientists tography and organic chemistry have 
and not to other equally accomplished ones, Weissberger been issued to him since he came to 
aims at no direct connection with work that anybody in the Kodak Research Laboratories from 
audience interrupts to come to the seminar. If the pattern of Oxford University in 1936. In 1964 he retired as an em- 
his invitations does affect the scientific climate of our research ployee and rejoined immediately as a consultant. He remains 
laboratories, that is precisely what is expected of him. Man smart enough to avoid the mistake of giving more consulta- 
born in 1898 had better be pretty young in 1968 to carry that tion than he receives, particularly from members of the semi- 
much responsibility for our future. nar audience on speakers to invite. 

For knowing who is strong in what, Professor Emeritus0 
5The title stems from a premature retirement in i933 from the Leipzig faculty. EASTMAN KODAK COMPANY An equol-opportunity employer 
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S irco S 
ritten a boo 

foryou. 
All you have todo 
is write a postcard 

and you'll receive the most 

complete catalog of its kind. Airco's 
new Rare and Specialty Gases 
Catalog For gases in any purity you 

... like: 999995/o for Hydrogen,. 
Argon, and Neon; and up to 
99.9999% for Helium. 

This new catalog includes complete. 
information on Rare and Specialty 
Cases. Examples: PURE CASES 
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so, but nevertheless constructive. There aId Hornig and the "now" generation, 
is now, in this country, too rntich frac- the scientific community would become 
tionalization and dissension between "involved," would drop the cloak, of 
groups of one sort or another. Perhaps mystery, and take the time to explain, 
we can be the first to call a halt to not just to us in the Congress, but to 
name-calling and petty bickering, and Mr. Taxpayer as well, just what it's all 
get on with the business of creating about. This would be a tremendous 
some kind of future for this country. contribution and definitely a forward, 
In this spirit, then, let me be the first positive step in the national interest. 
to open with an honest salvo and close GORDON ALLOTT 

with some tentative, but hopefully con- United States Senate, 
structive, ideas. Washington, D.C. 

As the ranking minority member 
of the Appropriations Subcommittee 
charged with funding the NSF and 
NASA, and as a member of the Sen- Reducing Hail: The U.S. Plan 
ate Defense Appropriations Subcom- 
mittee, permit me to observe that the In telescoping news of a research pro- 
tdmitted lack of expertise on the art grain on the suppression of hail into a 

of a majority of members of Congress single paragraph in the 6 September 
in areas relating to scientific achieve- issue (p. 995), Science may have misled 

- ments is, regrettably, matched only by its readers concerning the research in 
the lack of appreciation on the part this field currently being carried out 
of many research scientists, engineers, under NSF sponsorship by the National 
and technical managers of congressional Center for Atmospheric Research, the 

For Student Laboratories in processes and problems. On occasions Environmental Science Services Admin- 
* PHYSIOLOGY so rare that I can scarcely recall, have I istration, and Colorado State Univer- 
* BIOLOGY ever received comments from those in sity. 
* ZOOLOGY the scientific community relative to how It is true that the Russians have re- 
* PSYCHOLOGY their operations might possibly be i1Tl ported success in reducing hail damage proved, where the waste is, where the to crops in certain areas by firing anti- 
* PHYSICAL EDUCATION duplication is, where the inefficiency aircraft shells containing silver iodide 

This Catalog features a complete lies, what the real difficulties and prob- directly into hailstorms. But the 1mph- 
range of apparatus for recording such lems are and how they can help. Quite cation that a similar program is now 
phenomena as breathing patterns, frequently, however, I receive mail tlnderway in the United States is mis- 
pulse and fatigue in human sublects; from individuals asking for more and leading. 
heart and nerve-muscle contraction in more funds from the federal treasury, The American operational effort is 
laboratory animals. Includes modular and one theme is fairly dominant-cut likely to be quite different, and it is 
recording systems for mechanical and 
electronic monitoring as well as tradi- some place else in the budget, but do several years away. The most likely 
tional kymograph equipment. not cut my research project. Gentle- vehicle for getting the silver iodide into men, we have only so much money to the clouds now appears to be light- 

Al I equipment is ruggedly con- expend. We are limited, to a great de- weight rockets fired from aircraft. Be- 
structed to withstand student use and 
is identical to that used in medical gree, by revenue taken in by the Treas- fore such an operational test can be 
schools. The apparatus is listed in- ury if we are to make the financing of carried out, however, additional re- 
dividually and in convenient kit form. our national debt manageable. Within search is required to answer questions 
Versatility of equipment encourages our admitted lack of expertise, coupled concerning (i) the mechanics of Great 
student and teacher alike to plan and with an appalling lack of national goals Plains hailstorms and specifically the 
execute a wide variety of experiments or a system of priorities, I think we do nature of the "hail accumulation zone" 
and demonstrations. a fair job of spreading out the federal in such storms; (ii) radar techniques for 

dollar. We could do better, though, identifying potential hailstorms and for 
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thoroughly, not only among the partici- I 
I pating agencies and research groups g but also with public officials in the area,  

JOHN W. FIRoR 
before large-scale field operations are II 
carried out. I National Center for 

Atmospheric Research, I 
Boulder, Colorado 80302 

Inventions Beg Application 

The high level of abstraction em- 
ployed by Emmanuel G. Mesthene I 
("How technology will shape the fu- I 
ture," 12 July, p. 135), in discussing I 
the ways in which technology will affect 
the future may have led him to neglect I 
some down-to-earth economic consid- I 
erations. For example, he writes: I 
"There is nothing in the nature or fact 
of a new tool, of course, that requires I 
its use . . . but there is a high proba- I  . 

bility of realization of new possibilities I 
that have been deliberately created by 1 
technological development, and there- 
fore of ch1?nge consequent on that real- 
ization." Is there really a high proba- I 
bility of application of newly invented I 
tools? 

A careful review of the evidence 
would, I believe, indicate that the proba- I 
bility of eventual application of any I 
invention is, on the average, rather low 
as many disappointed inventors will I 
testify. Ray Vernon, Tom Schelling, 1 
or any of his other economist colleagues I 
at Harvard could have pointed out to I 
Mesthene that invention is not enough: 
there must also be a mechanism which I 
guarantees that opportunities will be I 
recognized and seized. Knowledge and I 
enterprise must be present. The merits 
of a new technology to businessmen 
are related to costs and profits. History I 
is filled with examples of inventions I 
that went without commercial applica- I StereoZoom5' 7, just added to the matchless line of Bausch & Lomb 
tion for years, or were introduced but I Stereomicroscopes, now takes pictures. That's right, takes pictures. 
failed, or were never adopted because I There's an integrated camera system, which allows you to use a 
market conditions were not propitious. I 35mm or 4" x 5" film; or 3?" x 4?" or 4" x 5" ePolaroid camera, 
Many patents on new ideas have never I and start shooting. You might call it the StereoZoom 7 Triocular 
been exploited commercially and prob- I Photomicrographic System, because that's what it is. I It's also a multiplex system, because visual and photographic func- - 

ably never will be. I lions in no way interfere with each other. You can look while you Z j 
Expanding on Mesthene's borrowed I shoot. And you know how important that is. -I 

analogy, I would say that a new device I This photographic potential plus the widest zoom range, clearest  
maybe like a newly opened door which I I viewing, highest magnification, and a sufficient variety of models invites one to enter, but the anticipated make StereoZoom 7 the one you surely should find out about. 
costs and satisfactions of crossing the I Write today for Catalog 31-2185 and our free demonstration offer. 
threshold are a key factor in shaping I Bausch & Lomb, Scientific Instrument Division, 64210 Bausch Street, 
one's decision. I Rochester, New York 14602. 

JAMES D. THEBERGE I *Eeg. Polaroid Corp. 
Inter-American Development Bank, I 
Washington, D.C. 20577 BAUSCH  LOMB ' 
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Science serves its readers as a forum for the 
presentation and discussion of important issues 
related to the advancement of science, including Many people view growth as akin to progress, achievement, and the 
the presentation of minority or conflicting points 
of view, rather than by publishing only material good things of life. In contrast, a steady-state situation is viewed 
on which a consensus has been reached. Accord- darkly. A 5-percent annual increase in the gross national product is con- 
ingly, all articles published in Science-including 
editorials, news and comment, and book reviews sidered healthy, while failure of the economy to attain an increase 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by would be considered a cause for great alarm. The most valued form of 
the AAAS or the institutions with which the growth is a steady increase each year. This can be expressed by the 
authors are affiliated, equation x = x0ekt, where x is the variable, x0 is its value at time t 0, 

Editorial Board and k is the growth rate. When kt 0.693, x = 2x0. Thus a growth 
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