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LOW- COST 

ULTRAMIROTOft!IY 
Low-cost ultramicrotorny for electron microscopy de- low cost. Its simple and easily-learned controls make it 
pends on being able to choose the right instrument for ideal for training as well as research. 
each particular task. For ultrathin sectioning of your more difficult specimens, 
LKB offer a COMPLETE rang.eo.f ultramicrotomy instru- the Universal Ultrotome Ill gives you a wider range of 
ments for you to choose from. variable parameters than any other ultramicrotome on the 
The economical LKa-Hux.ey.ultra.mic.rotome allows you market today. 
o cut good quality sections for electron microscopy at 

.LKB Instruments Inc. 
12221 Parldawn Drive, Elockvilie MD. 20862 
11744 Wilshire Blvd. Los Angeles calif. 9002$ 6600 West Irving Park Road, chioao III. 60634 
260 North Broadway, Hiokaville N. . 11801 

see the new 
.LKB at ASEB 
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It's nice to know 
America leads the world 
in medical research. 

Just don't get sick. 

Pick up almost any recent issue of now recognized in the White House, the 
SCIENTIFIC AMERICAN, and chances are Congress and the medical community itself. SCIENTIFiC 
you'll discover some impressive new In Septemher, an entire issue of 
advances in the life sciences. The SCIENTIFIC AMERICAN will he devoted to AIVIE III CAIN 
discovery of a powerful family of the growing health care crisis. Many of 
hormone.like agents called prostaglandins, the articles may surprise you, perhaps 
the mapping of human chromosomes, even shock you. Like all SCIENTIFIC 
Nobel prize-winning insights into the AMERICAN articles, they will bring you 
causes of cancer . . . or a score of other facts you won't find anywhere else 
fascinating achievements, explain in advance problems that may 

Our medical and paramedical . make headlines months or even years 
technologies are leaping forward. Each from now.., and do it all with 
year, each month, each day there are unparalleled accuracy and ohjectivity. As 
fewer limits on our abilities to diagnose usual, all the articles will he written hy 
and cure disease, alleviate suffering and leading authorities who are directly 
prolong life, involVed in the issues they are discussing. 

Unfortunately, a tragic gap separates Modern health care, of course, is just 
what we can do from what we are doing. one of the vital current issues SCIENTIFIC 
As other articles in SCIENTIFIC AMERICAN AMERICAN covers on a continuing basis. 
have shown, our health care system, Pick any major suhject area from race 
responsible for delivering the blessings relations to national defense, from 
of medical technology to the people, is computer technology to the population Scientific American 
shamefully disorganized, outdated and explosion, and you're likely to find makes sense today out of 
expensive-resulting in needless pain, a whole string of articles running back 20 
physical damage and death. years or more-each a clear, meticulously issues that will make 

Three years ago the situation was documented, often prophetic analysis. headlines tomorrow. 
critical. This year it is intolerable. Next For the best, most up-to-date thinking By subscription, $10 for 12 months. 
year it will be worse. on any important subject, it makes sense Use the attached card, or call toll-free 

The need to do something about it is to subscribe to SCIENTIFIC AMERICAN. 800-243-6000 (in Conn., 1-800-882-6500). 
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These Siemens microscopes 

don't look the same but they're 

made the same way. 
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SIEMENS 

Featuring superior quality and provided to suit any condition experienced our high-performance Ifl scientific research. Even when using precision, double-tilt cartridges, the resolution is 
microscopes keep you ahead maintained. 
in scientific research. The Elmiskop 101 B allows for magni- 

fication of up to 700,000 x. The standard 
If you're searching for superior preci- version is readily available in the range 

sion-made electron microscopes backed from 40 to 100 kV acceleration voltage, 
up by an experienced service organization, 120 kV upon request. 
you should be discussing your needs The compact Elm iskop 51 is an ideal 
with Siemens. instrument for routine analyses, control of 

Take our Elmiskop 101 B microscope, preparation techniques, and the selection 
for example. This instrument is giving of specimens. It can be easily installed. 
scientists reliable service, day after day, Just as important, microscopists have 
year after year. Resolutions of 3.5 A are found it very easy to operate the instrument 
easily attained in the axial operating because of its clean functional design. 
mode. And many microscopists have often With the Elmiskop 51, magnifications 
achieved lattice resolution of 2 A. in four steps from 1250:1 to 12,500:1 are 

The electro-magnetic system of the possible. Up to 15 specimens can be 
Elmiskop 101 B provides for quick center- inserted simultaneously into this micro- 
ing of the electron beam and ease of scope-allowing for quick and easy 
switch-over to high resolution dark field analyses. The Elmiskop 51 is widely used for 
microscopy. The temperature of the objec- diagnostics in hospitals. Also for quality 
tive lens is automatically controlled to keep control operations in industry. 
stage drift to an absolute minimum. Backing upboththeElmiskop 101 B 

A unique anti-contamination device and the Elmiskop 51 is efficient after-sales 
allows for observations of the specimen Siemens service. Our factory-trained 
over extended periods. A short focal length maintenance personnel are your guarantee 
objective lens ensures highest possible of continuous and trouble-free operation. 
resolution. With the exposure meter, incor- Our specialists look forward to dis- 
porating a controlled shufter, readings can cussing your needs with you. Write or call 
be taken from a large image or small Siemens Corporation, 186 Wood Avenue 
sections of 1 sq. cm. South, Iselin, New Jersey 08830. 

A wide variety of cartridges are (201 J 494-1000. 

Pictured at left is the compact Elmiskop 51. 
Right is the high-resolution Elmiskop 101 B 
electron microscope. 



Also available 
Adenosine 5'-triphosphate, tetra Guanosine 5'-triphosphate, tetra 
(triethylammonium) salt [a-32P] (triethylammonium) salt [y.32P] 
NEG-003 i-i Oci/mmole NEG-004 2-i Oci/mmole 
$100/i 00,ci $1 90/5001sci $250/i mci $85/i 00,i.ci $1 s0/500ci $225/i mci 
NEG-003X 20-i OOci/mmole 
Prices and delivery on request. Guanosine 5'-triphosphate, tetra 

(triethylammonium) salt [ct-32P] 
Adenosine 5'-triphosphate, tetra NEG-006 i-i Oci/mmole 
(triethylammonium) salt [y..32P] $1 05/i 00ci $200/50Qci $350/i mci 
NEG-002 2-i Oci/mmole NEG-006X 20-i OOci/mmole 
$75/i 00,tsci $i00/500jci $i50/imci Prices and delivery on request. 
NEG-002X >ioci/mmole Uridine 5-triphosphate, tetra 
$75/i 00ci $i 00/500ci $i 50/i mci (triethylammonium) salt [a-32P] 

NEG-007 i -ioci/mmole 
Cytidine 5-triphosphate, tetra $i 05/i oo,5ci $200/500,sci $350/i mci 
(triethylammonium) salt [a-32p] NEG-007X 20-i OOci/mmole 
NEG-008 i-i Oci/mmole Prices and delivery on request. 
$i 05/i 00ci $200/500cci $350/i mci 
NEG-OOBX 20-i Ooci/mmole All compounds in aqueous solution 
Prices and delivery on request. in combi-vial, shipped in dry ice. 

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

Canada: NEN canada Ltd., Dorval, Quebec, Tel: (514) 636-4971 
Europe: NEN chemicals GmbH, D6072 Dreieichenhain, Siemensstrasse 1, Germany. Tel: Langen (06103)8353 



tertainment (whatever happened to result. In addition, if investigators re- 
rouge and powder!). fused to pay for frogs received dead, 

The evening's entertainment was pro- suppliers might investigate simple modes 
vided by a guitar rock band that used of treatment in the housing ponds to 
electricity instead of fingers, and by avoid the loss of captured stock. 

TRACKIMO painting signs protesting the thermal DAVID S. PAPERMASTER 
pollution from the proposed new power Department o/ Pathology, 
facility on the north edge of the lake. Yale University Medical School, 
(The thermal pollution from such a fa- New Haven, Connecticut 06510 
cility would be about the equivalent of EDWARD GRALLA 

P" n.uu..y,n that which my daughters and their Section o/ Laboratory Animal Sciences 

V.. RVRRI friends contribute to the lake getting and Department o/ Pharmacology, 

TANK HIGH VOLTAGE ready for a night out with their bath- Yale University Medical School 
LUCITE lag, hair-washing, and clothes-washing.) 

With more girls at home there should References 
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FINGERPRINTING things could be washed in one cycle. Lab. Anim. care 16, 142 (1966). PUN uuu ESIS last-minute, MAPPING fl However, there is often a 
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? SYSTEM the others of some forgotten unmention- Latin Development 
PEPTID ables. I can shower in 3 minutes with Amerlcan 

RNA & DNA PRODUCTS a few gallons of water. One of my 
. In the last year, several Science edi- 

NUCLEOTIDES daughters needs at least 20 mtnutes 
and at least 70 gallons of water for torials have dealt with Latin American 
a bath or shower or whatever she development. Two of them by Philip 

AMINO ACIDS 
N does up there. I see little hope of re- Abelson (9 June 1972, p. 1077; and 6 

HORMONE CHAINS the of the residential . 1972 p. tarding growth Oct 13) merit some com- 
N ment. 

CATECHOL AMINES power demand until scientists can ap- 
N 

SUGAR MIXTURES ply highly skilled analysis to the fe- As a Latin American, I cannot help 
male and the particular, unanalyzable, noting the wide spread misunderstanding 

POWER SUPPLY uncontrolled of American engineers and scientists 
unscientific, phenomena about the social, political, economic, 

.'  ,': of their power consumption. (I never 
hear them running the power lawn and scientific problems of Latin Amer- 
mower.) ican countries. I do not blame them, 

nmutai liVE St SlUt Philosophically and financially I hope but rather find they have great diffi- .1110 PVIUVIRI ' the authors are right that the "crisis" culty understanding what 

.wIIIithB'4SEEJHIU lINK has been overestimated, but I hold out opment really means. As Abelson 
.A'DDh1'10t4J"L IM.PO'ftTAHT no hope whatsoever. rectly observes, "If the poorer coun- 

.ADVANTA R. H. SHANNON tries are to develop, they must do so 

.OF T.HE 'SAVM41"' HVE 'sYSTEM' >" 59 Valecrest Drive, largely by their own efforts." Al- 
Islington, Ontario, Canada though in many of these countries the 

* Th ank y  jrJ fr ''. state has played a strategic role in pro- 
hoo r case whtte tfte power moting the development of the indus- 

.supply is safely operated out trialized sector, internal structural con- 

.side Frog Health ditions have oriented the production 
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RELIAIIJTY and RESOLUTION and malnutrition are the predominant nancial, scientific, and technological 

U torn.plete.nV''rchngeablllty causes of death. Gibbs et al. (1) dem- knowledge are located in the indus- 

.with Flat" Piat onstrated how simple treatment with trialized countries (1). The result is 

tetracycline and food was sufficient to a new form of the welt-known "cen- 
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..', per frog (weight, 100 to 150 grams)] Abelson suggests that "The Latin 

I*fr4Wfl14,ith,,,,, Ii@ via soft polyethylene tubing (PE 90) American countries might try to utilize 

22.1. P.ti.Av.ne,, tlkks.ville,N Y IltOl into the stomach once or twice per day. the bounteous resources of scientists 
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although he also notes that there are of living standards in Bahia, where co- 
50,000 Latin American scientists and coa grows. The Brinkmann engineers not effectively employed in Logically, first priority goes to in- 
that Latin American professionals "have cocoa crop for export through a tra- 
industry. What he probably ignores is creasing the tonnage and quality of the Gel Coiumn 
no opportunities to use their knowledge ditional agricultural research and ex- 

- 

in the established industries and even tension approach, 'but CEPLAC does 
less chance to exercise their ability to not stop there. To get the crop to mar- Slicing It Pretty Thin 
invent, create and use their research ket, bridges and roads are built where It's a safe bet you won't find one in 
qualifications to improve techniques needed, and dock facilities are near- every household. Or in every labora- 
and manufactured products. . . . The ing completion at the port city of ii tory. But if you're moving in the sort 

is using cocoa money of specialized area of electrophoretic designs, the projects and the plans for heus. CEPLAC analysis of RNA, for example, and manufacture of industrial goods in in a program of agricultural diversi- you have to serve up slices of poly- 
local subsidiaries arrive already fash- fication aimed at changing the prevail- acrylamide gels, a lot of laboratory 
ioned from headquarters" (3). ing monoculture. Through CEPLAC, types think the MICKLE GEL 

In his editorial of 9 June 1972, Ab- schools have been built and staffed, SLICER is the best thing since 
elson refers to Brazil as an example of medicine bought, and rural towns have delicatessens. 
rapid economic change in recent years. sewage systems and potable water for It figures. ,,, ,'K\<.. 
Brazil is, in fact, an excellent example the first time. In June 1972, a new re- you cut a froz- '<" 

of a model of growth for the sake of search laboratory was dedicated. Lo- How else can'' /7z:/77%4./4;4/7>X. some multinational corporations and for cated within the CEPLAC compound up to 10 cm .' 

the benefit of a small minority (5 per- near Itabuna, this facility ranks as long and 1 cm 
thickintoflaw-. cent) of the population (4). Abelson one of the most complete and potential- less slices of less than 1.0 mm, in 

does not refer to countries like Chile, ly productive centers devoted to tropi- increments of 0.1 mm, and leave the 
Peru, and Cuba, which are trying, in cal agricultural research. rest of the column undisturbed? 
spite of all sorts of difficulties, to change Abelson comments about the small Cutting force and blade angle are ad- 
the economic and social structure of number of scientists and engineers in justable for hard-frozen dilute gels, or softer, concentrated cylinders. their s6cieties in order to distribute Latin America. He suggests that the Slices are easily collected for process- 
the benefits of development to the ma- "bounteous resources" of technical tal- ing and scintillation counting. 
jority. ent in developed countries fill the Twenty cuts per minute. Foot switch 

In most Latin' American countries, breach, but that this would require, leaves hands free. Electromagnetic 
any attempt to tackle the problem of among other things, "a willingness [by counter keeps score on slices. Write r complete d underdevelopment constitutes a threat Latin Americansj to provide conditions fo etails. 
to the state of economic dependence that would permit effective tackling of How To Look Good, Fast. 
under which those countries are being problems." Such conditions prevail at Costs being what they are today, the 
allowed to grow; this sort of "eco- CEPLAC, especially in the case of guy (or gal) who can save a few dol- 
nomic growth" is a mischievous fraud. biological sciences. The forests and lars gets the hero medal. Here's a 
Most Latin American scholars are not fields abound with exciting and intellec- way to look good while you're look- ing good and fast (while you're rap- 
even free to discuss in their own coun- tually stimulating challenges; and, with.idly scanning 
tries the problems related to the impact the new laboratory nearby, discoveries  .polyacrylamide 
of science and technology on an under- of great practical importance are now gel columns op- 
developed society, as the universities possible. tically, that is). 
which are the place to do so are for- The Brazilians will eventually make Be the first to recommend bidden to them (5). it on their own. But CEPLAC is the.purchase of the 

LUcIA Tosi, type of indigenous organization men- VICON LINEAR GEL SCANNER 
Dpartement de Recherches Physiques, tioned in Abelson's editorial, where an -the attachment that fits right into 
Universitc Paris Vi, infusion of scientific talent from abroad, your Zeiss PMQ II Spec. cell com- partment without modification (and 75005 Paris, France in this case on a small scale, could ac- avoids costly instrument duplica- 

celerate the' development - process. tion). 
References CEPLAC is no ragtag outfit. It has It scans at 6 mm/mm-even faster 

1. 0. Sunkei, Hum. Re/at. 24, 1 (i970). 
2. R. Prebiseb, Bat. Econ. Am6r. Lat. 6, 1 (1961). forceful and effective leadership and (25 mm/mm) for coarser separations 3. 5. L. Lopes, as quoted by 0. Sunkel, Cad, the resources to get the job done. -in either direction. Resolution? Slit Bras/i. 52, 32 (1969). 
4. C. Furtado, And/ise do "Mode/a" Brasi/eiro As a postscript to all overburdened aperture is 100 u thin to catch those narrow bands. Columns to 10 x 100 (Edii6ra Civiiiza5o Brasileira, Rio de Janeiro, scientists who would like to get away mm can be handled. Wavelength is 1972). 
5. 5. L. Lopes, Sci World 3, 5 (1972). from it all: at Itabuna the mail service variable from 200 to 750 mu. And is impossible, so there are no letters to there are a host of options available The efforts of Brazil's Executive answer; telephones work only about as to meet your specific needs. Want to 

scan fast? Want to look good? Get Commission for the Economic Re- far as you can shout; and the beach-- the details. Write: 
cuperation of the Cacao Region (CEP- well, it can be all yours, with nothing 
LAC) fit the "legitimate aspirations" but sand and more sand, surf, and palm Dept. B.G.C. Brinkmann Instruments, Inc. mentioned in Abelson's editorial of 6 trees as far as the eye can perceive. Cantiague Road, Weatbury, N.Y. 11590 October 1972. Funded through a 10 P. G. KEENEY (5i6/3347500) 
percent tax on exported cocoa, CEP- Division of Food Science and Industry, Brinkmann Instruments 
LAC is charged with the development Pennsylvania State University, (Canada), Ltd. 50 Galaxy Boulevard, 
of agriculture and the improvement University Park 16802 Rexdale (Toronto), Ontario 
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We want to be useful 
ego and even interesting 

A cure for gobbledygook? 

""".4444. 

/7.4 "-4.. 

condition 1 Condition 2 

Condition 3 Condition 4 

Years of training and experience in photography are not required to take 
pictures like these. Yet they express clearly what the citizenry means by 
"clean," "moderately clean," "moderately littered," "heavily littered." 

In fact, this particular set of pictures is actually used in the streets of the 
nation's capital as a guide to keep track of trends in cleanliness with num- 
bers that say more than the rubbish tonnage picked up or the dollars. Spent 
doing so.' 

More and more agencies on various levels of government are acquiring 
The pen or pencil you habitually carry is quantities of inexpensive Kodak Instamatic? cameras to place in hands that 
on your mind only if misssng from your would otherwise be generating mighty torrents of little-understood words 
pocket and needed A Kodak pocket 
Instamatic? camera ss no more burden in the discharge of important responsibilities. 
some. When needed it captures a record This does a favor for all. Gobbledygook is as hard to write as it is to read. 
of what has been seen in much more detail 
much easier much faster much more *Dctails are expisined in "How Clean Is Our City?" avaiiabie from Publications Office, The 
credibly than the average pen (Takes Urban Institute, 2100 M Street, N.W., Washington, D.C. 20037 for $1.95. It doesn't tell what 
magicubes when doing inventories, for camera made the psctures and we haven't asked. 
example.) Where accurate observing is 
a professional duty, half a day's pay thus 
invested might yield handsome returns in 
more observation and less verbalization 
per working year. Higher priced model 

focuses by rangefinder to 3 feet, covers 'N 50,000:1 in light by CdS exposure sensor. See photo dealer. 

When words fail 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE Blow-Hot, Blow-Cold Educational Policies 

Science serves its readers as a forum for the 
presentation and discussion of important issues The phasing-out of the training grants and fellowship program at the 
related to the advancement of science, including National Institutes of Health will curtail the direct 
the presentation of minority or conflicting points sharply government's 
of view, rather than by publishing only material support of predoctoral and postdoctoral education in the sciences. Some 
on which a consensus has been reached. Accord- 
ingly, all articles published in Science-including training will continue in connection with research grants, but the num- 
editorials, news and comment, and book reviews her of students supported will be a minor fraction of those who had 
-are signed and reflect the individual views of the 
authors and not official points of view adopted by received stipends earlier. The dismantling of the government's fellowship 
the AAAS or the institutions with which the authors program liquidates some excesses but, on balance, is a destructive move, 
are affiliated. 

Editorial Board and it comes at a time when the need for some kinds of scientists and 
1973 engineers is actually growing. 

H. S. GuTowSKY . GARDNER LINDZEY After Sputnik was launched, this nation engaged in a frantic effort to 
Au-rasua D. HASLER RAYMONO H. THOMPSON expand its scientific capabilities. For a number of years government funds 
RUDOLF KOMPFNER EDWARD 0. wILSON 

DANIEL E. KOSHLAND, JR. available for research in the physical and biomedical sciences increased 
J974 rapidly. At the same time, the Apollo program was implemented. These 

ALFRED BROWN FRANK w. PUTNAM developments created a shortage of scientists and engineers. The govern- 
JAMES F. CROW MAXINE SINGER 
SEYMOUR S. KETY GORDON wOLMAN ment responded by initiating and expanding support of many kinds of 
FRANK Pssss fellowships and training programs. To meet the opportunities of the 

Editorial Staff times, universities expanded their faculties, thus increasing opportunities 
Editor for employment. Industry found it difficult to attract qualified personnel. 

PHILIP H. ABELsON Demand for scientists seemed insatiable. Help-wanted ads in the New 
Publisher Business Manager publications 
WILLIAM BRyAN HANS NussaAuM York Times and other reached record numbers. An index 

Managing Editor: ROBERT V. ORMES ' of employment opportunities, based on such evidence, peaked in 1966 
at 190 percent of 1961 levels. When government support ceased to grow, 

Assistant Editors: ELLEN F. MURPHY, JOHN E. 
RINOLE demand for scientists began to drop. Universities no longer needed to 

Assistant to the Editor: NANCY TEIMOURIAN expand their faculties, industry began an era of retrenchment. The Apollo 
News and Comment: JOHN WALSH, LUTHER j. program entered its final phases. Suddenly there were unemployed scien- 

CARTER, DEBORAH SHAPLEY. ROBERT GILLETTE, NICHO- tists and engineers, and the index of employment opportunities dropped 
LAS WADE, CONSTASCE HOLDEN, BARBARA J. CULLITON, below 40 in 1971. During the peak years, it was common for top-quality 
SCHERRAINE MAcK 

Research News: ALLEN L. HAMMOND, WILLIAM graduates and Ph.D's to receive dozens of job offers. In 1971, the best 
D. METZ, THOMAS H. MAUGH IL JEAN L. MARX students often had only two or three opportunities, and some graduates 

Book Reviews: SYLVIA EBERHART, KATHERINE LIV- had no jobs for months. 
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