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NEN TIDES TABLE 

d-ATP [ct-32P] d-ATP [C] d-ATP [3H] 
d-CTP [a32P] d-CTP [14C] d-CTP [3H] 
d-GTP [32pj d-GTP ['0] d-GTP [8-3H] 
flp [32p] UP [140] UP [3H] 
ATP [a'-32P3 ATP [8-14C] ATP [2, 8-3H] 
ATP[y-32P] ATP[14C(U)] CTP[5-3H] 
CTP [32j CTP [214C] GTP [8-3H3 
GTP [a-32P] GTP [8-'C] UTP [5-3H] 
GTP [y32P] GTP [140 (U)] UTP [5, 6-3H1 
UTP [a-32P] UTP [214C] 

Call or write for our complete catalog of Nucleotides, 

ID New England Nuclear 
575 Albany Street, Boston, Mass. 02118 
Customer Service 617-482-9595 

Canada: BEN Canada Ltd., Dorval, OuebBc, Tel: (514) 636-4971 
Europe: BEN Chemicals GmbH, 06072 Dreieicbenbain, Siemensatrasse 1, Germany. Tel: Langen (06103)8353 
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MEASUREMENOMPUTATION changing things for the better 

A small tool with a big impact whei ever the work is to perform fast and 
field service accurate troubleshooting in hard-to-get at Ofl places, and it does this so simply and easily 

To designers and technology buffs, the fasci- that it's tough to make a measurement error 
nating aspect of the new HP 970A Digital To managers responsible for field service, 
Multimeter is how we managed to squeeze a and the customers they serve, the key benefit 
complete 3'/2-digit autoranging DMM into a is the time that can be saved. Since half the cost 
package that fits the palm of your hand. (The of field service is labor, and the 970A speeds 
secret, briefly, is a unique thin-film IC that and simplifies a laborious task, its true value 
incorporates the equivalent of 3,000 transistors, is often realized on invoices for service calls. 
and combines digital and analog circuitry, on Whether a technician is toiling over a dish- 
the same hybrid substrate.) washer, a television set, telephone switchgear 

To service technicians and engineers, those or the most advanced computer, the 970A 
harried souls who keep electronic wizardry in works the same way: he selects the desired 
good repair, the important news is how the 970A function, attaches a clip lead to circuit common 
radically improves the measurement of volts and touches the test point with the probe tip. 
and ohms. The battery-powered DMM goes A touch of the thumb on the DMM's bar switch, 



and the measurement appears on the digital it whenever convenient, and even superimpose 
display. That's all. The rest is automatic. There's it on a new spectrum for comparison to see if 
no need to select the proper knob, look for the there have been any tell-tale changes in the 
right scale, figure out where the decimal point fingerprint. 
goes, or decide what the polarity is: the 970A Total analysis time is reduced by a factor of 
does it all automatically. 10 or so through a technique called adaptive 
Reading time is faster because the display is sweep. Akin to a "volume control" this sets 
always in the line-of-sight, right next to the test a variable baseline high enough to exclude all 
point. Even if the 970A must be held upside noise and low-level signals that do not interest 
down to reach a test point, the display can be him and still obtain a full-resolution scan. 
electronically inverted so there's no chance of Fundamentally a precision instrument, the 
reading 6's for 9's. 3580A has a minimum bandwidth of 1 Hz (rather 
Price is $275* including three interchangeable than the usual 10 Hz) over its entire range of 
probe tips, built-in battery pack good for 2,000 5 Hz to 50 kHz. It is thus capable of detecting 
measurements on a single overnight charge, spurious responses which can't be seen in the 
charger, belt case, travel case and sun hood. time domain or with older instruments. 

The 3580A can be operated on line power or 
New portable spectrum analyzer on internal rechargeable batteries. It weighs 

"fingerprints" low-frequency signals only 35 pounds and costs $3800*, plus $255* for the optional battery pack. 
As its esoteric name implies, a spectrum analy- 
zer is an instrument which separates and .7 .. ,. 

measures the individual frequencies that make / ' 

up a complex electrical signal. 
This ability to take apart and examine a wave- 
form by spectrum analysis - to display, at one 
time, the frequencies and amplitudes of its 
individual spectral components - has been 
traditionally limited to the higher frequencies. 

Now there's a low-cost way to do the same 
thing in the low-frequency range - the 
spectral deep where lurk such phenomena as V 
mechanical vibrations, underwater sounds, 
communications signals and power line- 
related electrical interference. The new HP 
3580A Spectrum Analyzer can look at a low- b 'f%iVt 
frequency event such as the signals produced . ', (4 j 
by a jet engine or power plant generator and. 7 

provide a signature analysis, or "fingerprint",  

containing important clues to how well it's ... 

working. The potential of using the 3580A for 
preventive maintenance - to help predict a 
failure before it occurs - exists in the For more information on all of the above write 
instrument's use of digital storage. to us. Hewlett-Packard, 1507 Page Mill Road 
Because necessarily slow sweeps of the fre- Palo Alto, Calif. 94304 
quency of interest are repetitively refreshed "US Domestic Prices Only. * 

from the 3580A's digital memory, the CRT 
display is sharp and flickerless. This also allows : Mail to: Hewlett-Packard,1507 Page Mill Road, Palo Alto,CA 94304 
a user to store a spectrum indefinitely, recall Please send me information on: * Ill 970A Digital Multimeter LI 3580A Spectrum Analyzer 

* 0 

* Name Title_________________________ 

: Company HEWLETT& PACKARD 
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0 0 
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The IEEE invites you 
to spend 90 minutes 

in the presence of giants. 
A device called a transistor, which We invite you to listen in as John open publication, fellowships and 
has several applications in radio Bardeen, William Shockley, and sabbaticals, and a research depart- 
where a vacuum tube ordinarily is Walter Brattain tell about the people, ment attitude that attracts talented 
employed, was demonstrated for the experiments, and decisions that led people and allows them to function 
first time yesterday at Bell Tele- to the first successful demonstration productively. 
phone Laboratories.., where it was -a transistor amplifier-on Decem- 
invented. ber 23,1947. With keen memories 

-The New York Times, July 1, 1948 and an equally shared sense of 
______________________________ humor, Bardeen, Shockley and 

Brattain recountthe earlier dis- ' 

cove ries that guided them, plus This introductory line from an eight- their own individual contributions. 
sentence announcement in "The 
News of Radio" section of the Times The discovery group 
25 years ago heralded an era of You'll hear about the unusual "dis- 
technological advancement un- covery group" assembled at Bell S' 

precedented in history. Telephone Laboratories in 1945- 
aninterdisciplinaryteamofphysi- 

The invention of the first point-con- cists, electrical engineers, metal- 
tact transistor (TRANSfer reSISTOR) lurgists and chemists-and how John Bardeen, william 5h,ockley, and 
makes a fascinating tale-a story of they worked together toward their Walter Brattain (I. to r.) at 
genius at hard work, of singleminded common goal. Bell Telephone Laboratories in 1948, 
pursuit, interdisciplinary coopera- 
tion, of failure, frustration, and, The Nobel prize winners are gener- The IEEE recommends The Inven- 
finally, success. ous in their praise of other well- tion of the Transistor to everyone 

known scientists whose contribu- interested in the formulation of con- 
Now you can hear this story in the tions led the way-men like Schroed- cepts, whether or not trained in the 
words of the three Nobel Laureate inger, Wilson, Franck, Lark-Horo- sciences. We suggest you send for 
inventors themselves on an IEEE witz, Mott and Gurney. And in their a copy today. 
audio-tape cassette titled The In- praise of Bell Labs' research heads Extra Bonus 
vention of the Transistor. -James Fisk, Harvey Fletcher and Al 

Marvin Kelly-for it was only the free ong with the cassette, each pur- 
and open research philosophy at the chaser will receive a 16-page retro- 
Labs which permitted the discovery spective summary titled "How the 
team to function so well. Transistor Emerged". Authored by 

Charles Weiner of the AlP Center 
- An historical document for History of Physics, this illustrated 

 - Edited by Prof. Richard A. Rikoski report provides a concise and well- 
of the University of Pennsylvania, documented history of the people, 

- The Invention of the Transistor is places and events involved in the m much more than the reminiscences transistor's discovery. 
Shockley, Bardeen, and Brattain (I. to r,) of three famous scientists. It's an 
at 25th-anniversary award ceremonies in historical and scientific document To order The Invention of the Tran- 
New York city, March 1973, that puts into perspective the im- sistor cassette and "How the Tran- 

portance of pure research, inter- sistor Emerged," use the convenient 
disciplinary awareness, free and Order Form below. 

The Institute of Electrical and Elec- IEEE Education Registrar CT 
tronics Engineers, Inc., has pub- 345 East 47th Street, New York, N. Y. 10017 
lished over 40 cassettes relating to Please send me postpaid - copy(ies) of the Invention of the Transistor 
virtually all phases of electro-tech- cassette (EH00752) plus a copy of "How the Transistor Emerged." My check in the 
nology, including seminar proceed- amount of _________ is enclosed. 
ings plus specially developed tu- [Price: IEEE members $7.00; Nonmembers $9.95] 
tonal cassettes to foster current NAME__________ __________________ ___MEMBER # --____ 

awareness and career development. 
All IEEE C-60 and C-90 cassettes ADDRESS__________________________ ______-____ 

are recorded on two-track monaural 
magnetictapethat can be played CITY STATE______________ ZIP_______ 
on any cassette player or recorder. 
To receive a complete listing of IEEE PLEASE MAKE CHECK PAYABLE TO IEEE. 

cassettes, or to inquire about IEEE LI SEND CASSETTE CATALOG. 

membership and services, please 4 . use Order Form at the right. F] SEND INFORMATION ON IEEE MEMBERSHIP AND SERV1CES. 



The world's leader in labeled steroids is only 
a telephone call away: (617)482-9595. 

Progestins, androgens, corticoids, estrogens. Estetrol [2,4 -3H(N)j NET-439 
Over 100 carbon-14 and tritium-labeled 40-6OCi/mmole $43/250Ci $85/imOl $270/5mCi 
steroids. High specific activity, radiochemical Estradiol [2,4,6,7-3H (N)] NET-31 7 
purity guaranteed. 85-1 05C i/mmo le $43/250u.Ci $85/i mCi $235/5mCi 

Estrone [2,4,6,7-3H(N)] NET-319 
85-1 O5Ci/mmole $43I250tCi $85/i mCi $23515m0i 

D-Aldosterone [1,2,6,7-3H(N)] NET-419 
80-1 O5Ci/mmole $9S/250Ci $330/i mCi Hydrocortisone [1 ,2,6,7- H(N)] NET-396 
In sealed ampoule under vacuum 80-iOOCi/mmole $43/250Ci $85/imCi $23515mCi 

5a-Androstan-3a,1 7-d iol [1 ,2-3H (N)] NET-407 Ouabain [3H(G)] NET-211 1 0-200i/mmole $47I25Oi.tCi $115/i mCi $335/5mCi 
40-60Ci/mmole $80/2501iCi $245/imOl Ethanol: benzene solution, 9:1 

Corticosterone [1 ,2,6,7-3H (N)] NET-399 
80-i O5Ci/mmole $43/2SOftCi $85/1 mCi $235/5mCi Progesterone [1 ,2,6,7- H(N)] NET-381 80/i QOC i/mmole $43/250tCi $90/i mCi $270/5mCi 
Dexamethasone [1 ,2,4-3H(N)] NET-41 5 Benzene solution 
30-50Ci/mmole $45/250/LCI $85/i mCi $320/SmOl Testosterone [1 ,2,6,7- H(N)] NET-370 

Dihyd rop rogesterone [1 ,2-3H(N)] NET-438 85-i O5Ci/mmole $43I250Ci $90/i mCi $270/5mCi 
40-60Ci/mmole $88/250Ci $230/i mCi 
Benzene solution Compounds shipped in benzene:ethanol solution, 

Dihydrotestosterone [1 ,2-3H(N)] NET-302 9:1; in combi-vial unless otherwise noted. 
40-6OCi/mmole $88/250pCi $230/i mCi Most of our labeled steroids are routinely 
Ecdysterone [3H(G)] NET-360 available for immediate shipment. Get the 
i-5Ci/mmole $98/i 01Ci $i80/25Ci full specifications in our complete listing. 

'D New England Nuclear 
575 Albany Street, Boston, Mass. 02118 
Customer Service: (617) 482-9595 

Canada: NEN Canada Ltd., Dorval, Ouebec, Tel: (514) 636-4971, Telex: 05-B21BOB 
Europe: MEN Chemicals GmbH, D6072 Dreleichenhain, Siemensstrasse 1, Germany. Tel: Langen (06103) B353 

966 SCIENCE, VOL. 182 



resurgence of interest in solar energy uch applications, much lower beam 

as it has a real place in the national power levels than for heating are suf- 
...W nere m e energy picture. At the same time, it is ficient. These lower levels permit the 

m u vital that we be realistic about the transmission of electrons through a thin 
Titanotnere 

problems so as to best channel ur metal membrane without overheating 
a ncl the resources toward a solution. A. the metal, and 'thus the beam can pass 

* play. FREEMAN through "window" in the vacuum 
Al mosaur Falco incorporated, 2860 Spring Street, vessel in which it is generated to treat 

When the first fossils were dis- Redwood City, California 94063 a product in the atmosphere. 
A. STUART DENHOLM covered in the Great West Berg treats, among other factors, Energy Sciences, Inc., 

during the 1860's, they set off the optimum use of heat in industry. 111 Terrace Hall Avenue, 
a bone hunter's race as dra- In many industrial processes, such as Burlington, Massachusetts 01803 
matiC as any land rush or cattle the drying of paint, the curing of ad- 
stampede. Men like Othniel hesives, or the vulcanization of rubber, Berg's analysis of some of the "ex- 
Charles Marsh and Edward energy is supplied grossly in the form ternalities" involved in the purchase of 
Drinker Cope braved Indian of heat, whereas the basic goal is returnable glass milk 'bottles and analo- 
raids, bandits, rattlesnakes, change at the molecular level. A more gous items deserves approbation. It is 
desert heat and blizzards to subtle and efficient approach is to bring gratifying to see someone recognizing 
stake their claims to some of about interaction directly at the molec- in a widely distributed scientific journal 
the most important discoveries ular level using electrons, ions, or pho- that there are reasons other than ig- 
of modern times. And then tons. For example, electron processors norance, laziness, or sheer perversity 
they shot it out-figuratively can be used to dry suitably formulated which keep households from being run 
speaking-in some of the most paints instantaneously with no signifi- on ideal ecological principles. Writers 
vicious verbal battles in the cant increase in temperature and using who coin phrases like "everything is 
history of science. UrI Lanham, much less power than with the more connected to everything else" 'and "there 
Curator in the Museum of the traditional ovens. There is generally no is no such thing as a free lunch" choose 
University of Colorado, tells effluent problem, as the material being to completely ignore the effect of the 
their story with a connoisseur's processed is almost 100 percent solid, new environmental asceticism on child- 
appreciation of its color, whereas many thermal drying processes rearing practices and 'the status of 
excitement, and scientific ' involve evaporation of the solvent, A women. It is obvious that technology 
importance. major limitation to the application of frees many women both to have in- 

the process is betrayed by the phrase terests 'outside the home and to treat THE "suitably formulated," although the their children as human beings rather 
radiation chemist has already produced than as obstacles to getting the house- 

BO N E many useful products, and a number work done; it is at least conceivable 
of companies are already using electron that disposable diapers permit a more 

H U N TER S beam processing. Another area where relaxed attitude toward toilet training, 
* electrons can radically reduce power and that detergents, clothes dryers, and 

Urn 
requirements is in product sterilization, no-iron synthetic fabrics give children 

Lanham which is often accomplished by the more chances to play without worrying 
32 pages of photographs application 'of heat. The science of about getting dirty. Perhaps it is even 
$1 2.95 electron, or radiation, sterilization is better for Father to be at home in the 

fairly well understood, at least prag- evening drinking Coke out of a throw- 
matically, and lethal doses can be de- away bottle than for him to be in the 
livered to bacteria with a relatively tavern drinking beer out of a glass 
small expenditure of energy. (1). Except in the context of their 

Intense electron beam bombardment contribution to overpopulation, women 
can also be used for the efficient ap- and children 'are scarcely mentioned in 
plication of heat, for example, when either textbooks or popular writings 
metal strip has to be heated to anneal- on ecology. Apparently ecologists 'tend 
ing temperatures. Here, electron beam to share the assumption that once a 
bombardment generates the heat di- woman has brought forth her allotted 
rectly in the product, and the problem one or two children, she will naturally 
of efficient heat transfer in a large be home alone with them for 8 to 
oven is removed. One disadvantage in 12 hours a day, and therefore she will 
such an application of electron beam have plenty of time to hang clothes on 
technology is that the product must the line or fold diapers or remove 
be treated in a vacuum, which requires plastic wrappings from cookies in the 
transfer of the product through a vacu- supermarket or shell peas or put egg- 
um seal or lock. This complication does shells and orange peels on the family 
not apply when the electron beam is compost heap. She will not have an 
used for radiation chemistry, as in the infant who cries 14 hours a day or a 
applications mentioned initially. For toddler who gets bored with staying 
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ogists and feminist writers, despite their Age (Northern Illinois Univ. Press, De Kaib, 
manifold philosophical differences, con- 
verge in a fairly uncritical admiration Blair raises an important question 

linear, of technology. It seems to be taken which I did not explicitly address. The 
for granted that modern society will data necessary to evaluate all trade-offs 

w hy aren't gets to give women plenty of time to duce energy-saving devices (storm win- 

always be able to provide enough gad- between the energy required to pro- 

w e all devote to breastfeeding or writing or dows, insulation, heat exchangers, and teaching a 3 year old to read or politi- so forth) and the energy savings real- 
cal organizing or whatever. To me, it izable through their use are not all 

shaped like seems rather evident that equality for available. Nevertheless, the limited data women and decent treatment for chil- now available indicate that use of 

spaghetti9 dren cannot be made contingent on energy-saving devices is readily 
maintenance or expansion of the con- fiable. For example, architects and en- 

We are just beginning to under- temporary American middle-class stan- gineers who have studied energy use 
stand how nature creates three- dard of living, in construction find that for each unit 
dimensional molecules on a linear It would, I think, be profitable for of energy required to erect a large 
framework. Biologists have found anyone who, like me, is attempting a office building (including indirect ener- 
that in at least one case, evolution synthesis of Spock and Commoner and gy use for extraction of natural ma- 
has devised a protein hinge to Friedan to read some contemporary terials, manufacturing, transportation, 
swing the parts into place. This is 
just one of many exciting discover- accounts of what life wlth children and ultimate erection of the building) 
ies explained in Ernest Borek's new and without technology was really like, approximately one unit of energy will 
book, THE SCULPTURE OF LIFE. According to Quentin Bell, the nephew be consumed annually to provide ser- 

Borek, acclaimed for his achieve- of Virginia Woolf, an early 20th- vices in the building throughout its use- 
ments in both molecular biology century household in which the wife ful life. Thus, the energy required for 
and science writing, tells about: pursued serious intellectual interests re- building services during the life of a 
the truth behind the old wives' tale quired at least one servant per family building looms large in importance 
that children grow in their sleep; 
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save us from the intellectual hypocrisy but one component of the total cost 
that goes about pretending we are none of bringing the device to market, and 
the poorer!" (5). is accordingly reflected in the price 

SARA S. BRETSKY which the consumer pays for the de- 
Hardcover $10 00 Paperback $2 95 Department of Earth and Space vice. Where economic justification for 
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costs of the energy which the device householders at a price in the neighbor- 
conserves, there is a very high proba- hood of $18 per square meter. 
bility that use of the device will yield In addition, Tybout and Ldf con- 
significant net savings of energy in the sidered the manufacture of more ad- w ep u t 
economy as a whole. While one can vanced solar collectors of the type A.. 

conceive of circumstances in which suitable for both space heating and aloi more 

this rule might not hold, the limited water heating. They noted that the full 
data presently available have not re- economies of scale have not been ap- .flo 
vealed such an example. It would be proached in the production of these bRA 
both interesting and useful to gather devices, and estimated that a long-run .'rnLG t N  
more data on the trade-offs between Inarginal cost of $2 per square foot CA 

energy of manufacture and energy con- (or $21.50 per square meter) of col- 
served by conservation equipment, and lector surface (installed) for space 
to develop a better systematic under- heating might 'be expected. If one can Nalgene?carboys are popular 
standing of these trade-offs. However, assume that equipment suppliers will lfl laboratories everywhere. 

it is not necessary to wait upon the follow marginal cost pricing, this im- Here's why: 
development of this information in plies a price to the consumer of $21.50 * Only virgin, premium-grade plastics 

order to justify implementing presently per square meter for installed collec- * Tubulations, threaded bosses and 

available conservation devices. The in- tors. This cost to the consumer is some- grips are integrally-molded with the 

direct (or "hidden") energy expendi- what greater than the figure used in rest of the carboy. Won't leak like the 
tures associated with production of my article, but the collectors to which welded type. 
these devices appear to be rather small it applies provide superior performance * Our quick-action spigot is the most 
compared with the energy they can and probably would not have to be reliable and easiest to use-designed and made by Nalge. 
save, quite as large as those which I con- * Tough polypropylene screw do- 

It is unclear to me why Ford inter- sidered. It should be reemphasized that sures are leak-proof. 
prets the costs of solar hot water heat existing residences already have hot * Made of the right resins to stand up 
that I cited as representing simply the water storage tanks, and newly con- to chemicals and rough use. 
manufacturer's cost of fabrication. structed units will be equipped with .*You.have the widest choice of rec 

Nevertheless, the data upon which the hot water tanks; thus the extra cost tangular or round shapes in plain, 

cost estimates I offered are as follows. (to the consumer) of using solar heat ttibuIted or spigoted niodels with 
Tybout and Ldf (1) gave a brief sur- for hot water is the installed price wide or narrow mouth in arange of 

*Jzeu tror I Ioj3 get.. 
vey of solar energy equipment avail- of the collector and its controls. 
able on the international market (I, I have received several letters from 
p. 285). They noted that very simple firms which offer solar energy equip- 
plastic solar hot water heaters could ment. In view of the growing interest 

be obtained commercially in Japan for in solar energy, it might be appropriate 
the U.S. equivalent of $1 per square to establish a directory of sources of 

foot (or $10.75 per square meter) of such equipment. 
collector surface area. Further, a pro- Denholm's comments are most in- 
fessional colleague who recently tray- teresting. The general field of tailoring " 

eled to Japan examined these devices the type of energy supplied to a process 
at my request. to meet the thermodynamic require 

The devices work by batch process- ments of the process is one in which 
ing. They are simple, in some respects substantial gains in efficiency can be 
even crude, and yet they are apparently made. It is reassuring to learn of ef / 
quite effective. If one were pressed to forts along these lines. , ' " ' -"" 

implement solar-assisted hot water heat- I am grateful to Bretsky for her  ""'' ' 

ing immediately, one could import comments. I offered the example to 
these devices (or copy them), equip which she refers only to point out that 
them with elementary controls to ingest certain conservation measures entail 

and discharge batches of water, and in- broad social implications which extend 
stall them on existing residences, using well beyond the technical aspects of 
the existing hot water tanks for storage. efficient fuel use. Bretsky's examples Order Nalgene carboys and large 

Bearing in mind that conventional do- illustrate this point most effectively, bottles from your laboratory supply 

mestic hot water heating now operates and I look forward to 'a more com- dealer s catalog, or write for your 1973 

essentially 'by batch processing, one can plete exposition of her investigations. Nalgene Catalog-it describes them 

assume that inconvenience to the house- CHARLES A. BERG all Nalgene Labware Division, 

holder who would adopt solar equip- Federal Power Commission, Dept. 4212A, P.O. Box 367, Rochester, 
ment could be minimized by thought- 825 North Capitol Street, NE, New York 14602. 
ful design. Because of the low retail Washington, D.C. 20426 

LIflIC' 
price of these units, it would not seem References ?II1L.MJE 
unreasonable to assume that suitably SYBRON CORPORATION 

I. R. A. Tybout and G. 0. G. Lof, Nat. Resour. 
modified units could be offered to 1. tO. 2611 (1970). Nalgene? Labware... 
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1973 Since cancer is such a dread disease, many physicians and scientists 
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