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Nikon looks into 
a future baby. 
The L-Ke microscope plays the role of scientific crystal ball in help- .. . 
ing predict possible defects in as yet unconceived children. 

Cell samples are obtained from prospective parents, prepared for 
karotyping procedures, and photographed with the Nikon L-Ke. Re- 
ulting photomicrographs are then studied for possible chromosome 

aberrations such as inversion, deletion, and translocation. 
This data provides the physician with information for advising 

patients of danger signs which could lead to genetic imbalance. 
Nikon specialists supplied L-Ke microscope equipment to meet 

the critical specifications of the Reproductive Genetics Unit, De- 
partment of Obstetrics and Gynecology, George Washington Uni- 
versity Medical Center. 

Choice of the Nikon L-Ke microscope was based on this instru- 
ment's built-in Koehler illumination system, high-resolution optics, 
and wide variety of photographic attachments. 

Lee Shuett, EPOI District Manager observed, "We equipped the 
instruments with fully automatic exposure controls to make certain 
the photomicrographs would be of consistent high quality." 

We're confident you'll find a Nikon research microscope to meet 
your own critical requirements. Send for details today. Nikon Inc., 
Instrument Group, Ehrenreich Photo-Optical Industries, 623 Stewart 
Avenue, Garden City, New York 11530. (516) 248-5200. 

Nikon is involved. -" '4?""> 

/ 

Nikon Inc., Instrument Group, Ehrenreich Photo-Optical In- 
dustries, 623 Stewart Avenue, Garden City, New York 11530. '? 

El 
El Please have a local Nikon representative contact me. 
Please send detailed information on: 
LI Nikon L-Ke Research microscope with magnification range from 20X 

to 1500X. Five-place interchangeable revolving ball bearing nosepiece. 
Monocular, binocular, or trinocular eyepiece tubes. Centerable con- 
denser mount, and oversized specimen capacity. 

El Nikon 5-Ke Basic research microscope with choice of four or five- 
place revolving ball bearing nosepiece. True Koehier illumination ad- 
justable for low, medium, and high-power objectives, Ideal instrument 
for both visual and photomicrographic applications. 

LI Nikon APOPHOT Advanced universal research microscope with built- 
in zoom-Koehler illumination. Magnification changer and focusable 

' Bertrand lens. Permits use of special light sources. Full range of acces- 
sories including photomicrography attachments. 
Nikon forty-two page full line microscope catalog. 

Title 
Firm 
Address 

Nikon L-Ke Nikon 5-Ke Nikon APOPHOT City -State Zip- 

Circle No. 587 on Readers' Service Card 



8 August 1975 SCIENE 

Volumel89,No.4201 

LETTERS Ultrafast Streak Camera: A. J. Campillo, V. H. Koilman, S. L. Shapiro; 
Economic Growth: 7'. C. Edens; H. E. Daly; W. Ophuls; B. M. Burke; 
H. P. Leighty, Jr.; G. Hueckel; Traditional Tobacco Substitute: 
N. D. Levine; Filming of Behavior: E. S. Reese.410 

EDITORIAL Energy Alternatives for Brazil.417 

ARTICLES Cenozoic Tectonics of Asia: Effects of a Continental Collision: 
P. Molnar and P. Tapponnier.419 

Selective Silencing of Eukaryotic DNA: R. Sager and R. Kitchin.426 

The Coming of Age of the Cell: A. Claude.433 

EWS AND COMMENT NSF Peer Review Hearings: House Panel Starts with Critics.435 

The Bicentennial: Science Loses Out.438 

ERTS: Americans Took Pictures of Soviet Union-To Be Friendly.441 

RESEARCH NEWS The New Particle Mystery: Solid Clues Now Lead to Charm.443 

DESY: West Germany's Biggest Accelerator Center.444 

Evolution of DNA: Changes in Gene Regulation.446 

BOOK REVIEWS The Biology of Penguins, reviewed by D. S. Farner; The Shoot Apex and Leaf 
Growth, I. Sussex; Man's Haemoglobins and Proceedings of the First 
National Symposium on Sickle Cell Disease, S. J. Edelstein; The Anterior 
Pituitary, M. D. Lagios; Early Interaction between Animal Viruses and Cells, 
C. Howe; Sensation and Measurement, G. Lockhead; Limbic and Autonomic 
Nervous Systems Research, K. H. Pribram; Black Holes, Gravitational 
Waves and Cosmology, S. Teukolsky; Books Received.448 

ROARD.OP WREC.TOAS ROOE REVEL 

Retiring President, chairm n. President.esident-EIect '. KENNETH 8. LARK. EOWARO E.DAvIc, J. 

OHAIRM.EN AN.0 MATH 'MATI S (A "' 'PHYSICS  . cHEMISTRY I2I ' ASTRONOMY fp) ,. 

 1 '  pf  mEA .A.rt Sagan It 

PSYCHQLOGY (J) ' 'SOCIAL AN ONOMIC SCIENCES 0. HIST RY AN PHIL SOPHY OF SUIEN CE Lt ENINEERI 
Ri h d c. Atkinsn Seym r Ml Li set R . Buck Edward Wenk4r 
E wirP A Ilander ' a I I Rich Ge rge Basalla ' Petit H. Ro tans 

EDI) ATION '(0) ' NTISTRY (R) PHARMA ELITICAL S IENCES (5) INFORMATION. COMPUTIN . AND COMMUNICATION 
F.Jarn.Ruther ord cliftnO.Durnrnett. Jam eaT. oh.jI M rti'Gi-ee.nberger. 
Phitli Frdye ' ' rlrnan Raymond Jang . ,) seph Becker ' 

wHIt ' ' ALA$IA DIVISION ' PACIPIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN OIVIS 
mElOavis.rm Duncan  eorge A. Zentmye R bertT Orr Mi helte Baker M.xP. Diinf 

Ch I n-i n, Exe tiv Committee E cutive S 'r tary President . ecretary Treasti er President Executive Officer 

$CIENCE Is publlshed weekly, except the last week In December, butwlth an extra Isaueews the t*urth Tuesday In November, by the American Aseoslatlon for the Advancement of Science, 
153, Messachuietta Awe, NW, WushIn *n, DIC, 2D005 No.*eomblned whit The.ScientIfic MonthI Second.las datagepaidatWashin on, DC and additionatentry. Copyiighvt) 197 
by fhe American Assocte io for theAdvan emen of Science. Membe rates on reues't. Annual subscription $5O t ret n p stage: Americas $7 overseas $8 air lift .t.Europe $30.Single 

$2 (hack issues $3 except Fo.dd'IssueI9lM'ay i975)is$3 and QgIde to ScIentIfIc.inefrllmente is.$61 SchooI'year' subs ripti6n B months $37 50 10 
for change of addfess, giving new an I dress and zip c des. Send a recent address I el. Science le Indexed In the Reader's GuIde to PerIodIcal LIter 



AMERICAN ASSOCIATION roa THE ADVANCEMENT OF SCIENCE 

REPORTS Visual Sensations Induced by Cerenkov Radiation: P. J. MeNulty, V. P. Fe 
V. P. Bond.453 

High-Pressure Phase Transformation of CaSO4 (Anhydrite) During a Nuclear 
Explosion: J. S. Kahn.454 

Precipitation: Its Acidic Nature: J. 0. Frohliger and R. Kane.455 

Solar Proton Events: Stratospheric Sources of Nitric Oxide: P. J. Crutzen, 
I. S. A. Isaksen, G. C. Reid.457 

Turquoise Mine and Artifact Correlation for Snaketown Site, Arizona: A. C. Sigleo . 459 

Climatic Change: Are We on the Brink of a Pronounced Global Warming?: 
W. S. Broecker.460 

Chlorinated Hydrocarbon Pollutants and Photosynthesis of Marine Phytoplankton: 
A Reassessment: N. S. Fisher.463 

Mouse Mammary Tumors: Alteration of Incidence as Apparent Function of Stress: 
V. Riley.465 

Cyclic AMP and Cyclic GMP: Mediators of the Mechanical Effects on Bone 
Remodeling: G. A. Rodan et al.467 

Membrane Protein Analysis by Two- Dimensional Immunoelectrophoresis: 
C. A. Converse and D. S. Papermaster.469 

Enteropancreatic Circulation of Digestive Enzymes: C. Liebow and S. S. Rothman. . 472 

Coexistence of Sparrows: A Test of Community Theory: H. R. Pulliatn.474 

Nectar Fluorescence under Ultraviolet Irradiation: R. W. Thorp et al.476 

Plant "Primary Perception": Electrophysiological Unresponsiveness to Brine Shrimp 
Killing: K. A. Horowitz, D. C. Lewis, F. L. Gasteiger.478 

Central Projection of Optic Tract from Translocated Eyes in the Leopard Frog 
(Ranapipiens): M. Constantine-Paton and R. R. Capranica.480 

PRODUCTS AND Infrared Thermometer; Chromatography Adsorbents and Supports; Current 
MATERIALS Measuring System; Sonic Digitizer; X-ray Spectrometer; Marine Radar; 

Chromatography Metering Pump; Film Balance; Literature.483 

COVER 

Portion of central China. Lines on side 
show trend of the Altyn Tagh (alterna- 
tively Astin Tagh or A erh chin) fault, 
perhaps the greatest active continental 
strip-slip fault in the world. See page 419 

RUTH M. 0 EDERIOK MOSTELL H. WILLIAM T. GOLD N WJ.L.LIAM 0. AR [ERTS photo (8) No. 14-490-40625-AO] 
WARD H. OODENOU H. OHAUNGEY.TARR . Treasurer x cutive Off ic r 

I I. 
GEOLOGY AN.DG OGRAPHY  OLOGIQAL SOi.NC S ( ) ANTHROPOLOGY (H ..< 4> 4> 
William E Hans L Hf.er Ruth LI Bunz I /,.... 
P m nE.Bi JaneOlt te hiteo Nach. 
MEDICAL S AG CULTURE INDU TRIAL CIENO (P 2 > 
RbrtAut PaulEWagon 
RihardJ.J J.L dnceAp . nO I,ew.is ...  " '  ..,2744 >' <'A < Robert L. Stern STATISTICS TMOSPHERIC AND HYOR GENERAL (X) 
Carl A. Henri SCIENCES(W) Atheistan F. Spilhau 
Ezra Glas r harles Ander on 

tanleyAOhangn n,Jr Joseph - Costa 

The.American As.ci finn forth.Advancen-i ntof S ence was founded in 1848 and.in orpnratd.in 1B74. It 
o je tsar to birth r f a wor of s ientist t fa jut te cooperation among them, to iniprove.the effective. 
nessof science.in th promotion of hum ri welfare. andto ncr asd public understanding an appreciation of 
the import nce and promise of the methods of science in human progre.Postm star: end Form. 3.579 to. . 
SO NOE. T iSMass cbusatts.Avenu8, NW.Wa.hington. 0.G20005. 



consequences are often so painful that gov- technology which appropriately enough re- 
eraments will usually go to considerable flected the then optimal input mix of the 
lengths to avoid it. Including the social Western countries creating it. 
costs of production in market prices, as The continuation of this practice seems 
Hueckel and others suggest (although the certain for as long as the most promising 
practical difficulties of doing so are sub- students from underdeveloped countries 
stantial), would remedy some of the de- are sent abroad for a postgraduate educa- 
fects of the market alluded to above, but tion in the "most advanced" technologies. 
only by increasing the painfulness of the Attempts are now being made to create re- 

6, market's impact on individuals. The criti- search institutes in underdeveloped coun- 
IOW ' ucccI cal question therefore is, Do we have the tries themselves, but whether these centers 

 " political will to reform the market if this will come up with technologies that will 
... will involve personal sacrifice? or, more weaken the relationship between economic 

COOLER . colloquially, Who will bell the environ- growth and increased use of nonrenewable 
mental cat? resources is a question open to much de- 

This by no means exhausts the issues bate, as is the question of how soon such 
air coAed rrtk crsscr Hueckel has failed to consider-thermody- innovations would be dispersed in the field. 
ltn ersien<I4ead 7/Wx & IOIMJ namic limits to technological advance, lim- The lag time between innovation and wide- 
Ontinj. Qperation its to the invention and application of spread acceptance is also a crucial factor in 

knowledge to human problems, and many forecasting the West's needs in a time of 
USE WITH -ANY BAT.H...T0 AcHIEVE other questions only hinted at above (for changing resource prices. 
BELOW AMBIENT TEMPEHATURES example, the social and political implica- B. MEREDITH BURKE 

';Wri 'us for omp; t g,ts> ' ' ' ' tions of accepting the "Faustian bargain" Population Studies Center, 

of modern technology) that I have dis- University of Pennsylvania, 
.Li f.I LE cussed in detail elsewhere (1). Hueckel has Philadelphia 19104 
PROU0TS considered technology and the market 

QIVIStON o price system in artificial isolation from Hueckel states that "the high pressure 
.. ecological and other practical realities. His [steam] engine was cheaper to build but 

''1 . ;';  optimism about future economic and tech- apparently was more extravagant in its 
$71. 151 rt i-i Sire t Por srnouth nological growth would therefore appear fuel requirements." High pressure steam 

'j>e 03811 USA 

to be ill-founded. means high temperature steam which gives 
Circle No. 649 on Readers' Service Card WILLIAM OPHULS a greater thermodynamic efficiency ac- 

_________________________________ - Box 2069, Stanford, California 94305 cording to the following relationship. 

References Efficiency = ELI Inlet temperature - Exhaust temperature 
I. W. Ophuls, Alternatives 4 (No. 2), 4(1975). Inlet temperature 

Hueckel criticizes the Meadows-Forres- A high pressure steam engine delivers 
ter assumption that, with continued eco- more power for less fuel than a low pres- 
nomic growth, "world resource usage will sure engine. In addition, a high pressure 
approach the corresponding U.S. rate." engine probably produces more power per 

2 '> Hueckel promotes instead the sound theo- unit weight, which would mean that less 
retical economic position that the tech- material would be required for its con- 
nology employed to achieve a given end struction. 

.CryoC ool relative prices of those inputs [capital, la Department of Metallurgical and Nuclear 
will reflect the "prevailing structure of the H. P. LEIGHLY, JR. 
bor, and resources]." It would seem to fol- Engineering, University of Missouri, 

.'' " low that poor countries characterized by Rolla 65401 
CryoCools have checked out as surplus labor, few natural resources, and a 
replacement for liquid nitrogen scarcity of machine capital would be utiliz- Although much of my article was de- 
and dry ice in hundreds of ing labor-intensive, resource-saving tech- voted to the question of physical limits to 
installations. Mechanical refrig- nology. economic growth, of the letters printed 
eration and unique Flexevap Hueckel uses the examples of l9th-cen- here, only Edens' is explicitly concerned 
probe make CryoCools easil tury England and 19th-century United with that issue. Ironically, Edens accuses 
adaptable. 3 models to 100 C. States to bolster his contention. At that me of "an overly narrow time perspective" 
Exceptionally low cost! time, appropriate technologies were in the and then raises the same issue as that 

Check CryoCool for your initial evolving state in both countries, raised by Mishan-that the development 
cooling applications. Hueckel ignores the fact that today's non- of the modern industrialized nations has 

industrialized country imports technology depended upon the availability of fossil 
along with a host of social images reflect- fuels-an issue which I criticized in the ar- 
ing what is the appropriate salary and life- tide as "the result of a lack of sufficient 

S style of an employee in the modern sector. [historical] perspective." 
The despair of development economists is The past two and one-half centuries 
that, lacking indigenous technologies, un- clearly have been unique in human experi- 
derdeveloped countries are forced to "se- ence; but, as I argued in the article, Edens' 
lect" the capital-intensive, labor-saving "dynamic factor" in past growth has not 
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been society's dependence upon fossil fuels 
but rather society's ability "to advance its Our 

technological knowledge to the point 
where those resources could be employed 
for the satisfaction of human wants." It is, 
after all, that knowledge that makes a giv- Stereomicroscope, 

en material useful to society; and the fact 
that terrestrial deposits of those materials 
might some day be exhausted does not nec- 
essarily imply that economic growth must 
stop, only that knowledge must continue to 
advance. The fact that past technological 
change has not been random and capri- 
cious but rather has occurred in a system- 
atic manner in response to market forces 
causes me to take an optimistic view of the 
probability for future advances in knowl- It should never 
edge. 

Clearly if we confine the discussion to  
just sit around. our own planet [a constraipt which O'Neill 

(1) argues is unnecessary], no one can deny 
that there is a physical limit to energy and 
mineral use a point made by Daly and '>2?>"'2>2"'> 'r 
others elsewhere (2) and suggested by Oph- 
uls' reference to "thermodynamic limits." 
That, however, is an obvious and rather 
uninteresting statement; the relevant ques- 
tion is whether society is now sufficiently 
close to that limit to warrant concern, and 
it is here that I must respectfully disagree 
with my critics. As Brooks and Andrews 
have noted (3), "the literal notion of run- 
ning out of mineral supplies is ridiculous. 
The entire planet is composed of minerals, 
and man can hardly mine himself out." 

Of course, those authors warn that the Pick your accessory for the work at hand The 
effort to obtain those resources might ln- Wild M-3 easily converts to a binocular stereomicroscope 
volve costs in the form of pollution, 
changes in land use, changes in the inter- with adjustable depth; to a trinocular with adjustable and 
national distribution of wealth and power, instant photorecording; to a binocular dissecting scope 
or other disturbances which society is un- with Camera Lucida. 
willing to bear a fact of which I am quite 
aware, in spite of Ophuls' charge that I In all configurations, the M-3 can be equipped 
argue as lf ecology had never been discov- 
ered." Indeed, I find such a charge surpris- for dual reflected lighting, transillumination, and dark- 
ing, particularly in light of his reference field! brghtfield transi II u mi nation. 
only two paragraphs later to the very poli- 
cies I proposed to reduce environmental With fatigue free viewing, fingertip conve- 
damage. He criticizes those policies on the nience, large field diameter and crisp, flat, wide images, 
ground that they do the job "only by in- what do ou end u with? 
creasing the painfulness of the market's y 
impact on individuals' '-a rather per- 
plexing criticism, since the external costs A superb quality Swiss instrument that says 
of production, of which pollution is only a "Yes" to virtually every job expected of a fine, versatile 
part, are already borne by individuals. The stereomicroscope: THE WILD M-3. WRITE OR CALL FOR 
effect of "including the social costs of pro- BROCHURE M-3. 
duction in market prices" simply would be 
to monetize those costs and to reallocate 
them so they are borne by those individuals 
who consume the goods and services whose 
production is causing the pollution. If the 
policies can be enforced efficiently, there WILD HEERBRUGG INSTRUMENTS, INC. 465 SMITH ST., FARM INGDALE, NEW YORK 11735 * 516-293-7400 would be little increase in the total cost WILD OP CANADA, LTD. 881 LADY ELLEN PLACE, OTTAWA 3, ONT. 
borne by society. Obviously such a real- WILD OF MEXICO, 8. A. LONDRES 256, MEXICO 6, D. F. 
location would involve personal sacrifice 
for some, but that sacrifice would be com- 
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uls' reference to "thermodynamic limits." 
That, however, is an obvious and rather 
uninteresting statement; the relevant ques- 
tion is whether society is now sufficiently 
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6. Advances in the Physical series of approximations," a scien- 6. Earthquakes: Managua and 
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9. Technology Today a snapshot of a particular science at 9' Malnutrition: A Medical and 

1 0. The Finite Earth a particular time. But, summed up, Economic View 
11 Advances in Astronomy these interviews offer a verbal 1 0' The Green Revolution: An 
1 2. Noise and Music montage of the state of science in Assessment 

the early seventies: progress in 11. Legend and Science in the Early 
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technological answers to natural 1 2. The Science of Violence 
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For the Advancement 
of Science 
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Washington, D.C. 20005 

416 SCIENCE, VOL. 189 



8 August 1975, Volume 189, Number 4201 SCI E 

AMERICAN ASSOCIATION FOR Energy Alternatives for Brazil 
THE ADVANCEMENT OF SCIENCE 

In 1973 the developing countries had built or begun to build economies in 
Science serves its readers as a forum for the presentation 

and discussion of important issues related to the advance- which cheap oil was a crucial energy source. Suddenly the price of oil 
ment of science, including the presentation of minority or jumped and they were without means to pay for it. Their three general choices 
connicting points of view, rather than hy publishing only now are to decrease consumption of energy, to harvest the sun, and to go 
material on which a consensus has heen reached. Accord- 
ingly, all articles published in Science-including editori- nuclear. 
ais, news and comment, and hook reviews-are signed and Nowhere is there enthusiasm for curtailing use of energy, because this would 
renect the individual views of the authors and not official be synonymous with curtailing development. Harvesting the sun is the desirable 
points of view adopted by the AAAS or th institutions solution. However, little thought has been given to converting solar energy to 
with which the authors are affiliated. 

versatile forms. Thus, an important and disturbing consequence of the oil crisis 
Editorial Board has been to push the world toward going nuclear. 

1975 
H. S. GUTOWSKY DONALD LINDSL  Among the "developing countries" Brazil is one to be watched, for it is 
N. BRUCE HANNAY RUTH PATRICK emerging as a leader in adopting nuclear energy and in harvesting the sun. 
DONALD KENNEDY RAYMOND H. THOMPSON . . . 

DANIEL F. KOSHLAND, JR. When many people think of Brazil, they have visions of a lanquid, exotic 
1976 country. The Brazil that matters is tough-minded, energetic, imbued with a 

ALERED E. BROWN FRANK PRESS sense of its own "manifest destiny." In many ways, Brazil today is reminiscent 
JAMES F. CROW FRANK W. PUTNAM of the United States of generations ago. Vast areas of the country are unoccu- 
HANS LANDSBERG MAXINE SINGER 
EDWARD NEY ARTHUR M. SQUIRES pied. Were the potentials of the country realized, it could probably sustain more 

Editorial Staff people at a higher standard of living than could the United States. Brazil is only 
Editor at the early stages of using its intellectual resources. The first university at 

PHILIP H. ABELSON Sao Paulo was founded in 1932. The first sizable group of bachelors in geology 
Publisher B mess Manag r were graduated in 1962. There is now a growing research and development 
WILLIAM D. CAREY HANS NUSSIIAUM establishment. More than 4000 scientists attended the recent meeting of the 

Managing Editor: ROBERT V. ORMES Brazilian Society for Progress of Science. In the higher echelons of govern- 

Assistant Editors: ELLEN E. MURPHY, JOHN F. RINGLIi ment are experts knowledgeable in technology, some of whom were trained in 
Assistant to the Editors: PATRICIA Rowe the United States. 
News and Comment: JOHN WALSH, LUTH R J. CARTER, Brazil has enjoyed a rapidly expanding economy and earlier was hailed as a 

DEBORAH SHAPLEY, ROBERT GILLETTE, NICHOLAS WADE, new Japan, but the sharp rise in cost of oil was a blow. The country is heavily 
CONSTANCE HOLDEN BARBARA J. CULLITON, SCHERRAINE 
MACK dependent on the use of oil in transportation, but it produces only about a 

Research News: ALLEN L. HAMMOND, WiLLIAM 0. fourth of its needs. It was faced with the prospect of a long-term slowdown of its 
METS, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR L. drive toward an expanded economy. The government responded by maintaining 
ROBINSON, GINA BARI KOLATA, FANNIE GROOM 

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN- imports of oil sufficient to permit continued growth of the economy even though 
FIELD, JANET KEGO a trade deficit was incurred. However, the government also entered into nego- 

Cover Editor GRAYCE FINGER tiations with West Germany aimed at achieving nuclear self-sufficiency. As a re- 

Editorial Assistants: MARGARET ALLEN, JOHN BAKER, sult, in about a decade Brazil will have eight additional large power reactors, 
ISAB LLA BOULDIN, ELEANORE BUTZ, MARY DOREMAN, uranium isotope enrichment facilities, a fuel element fabricating plant, and a 
SYLVIA EBERHART, JUDITH GIVELBER, CORRINE HARRIS, 
NANCY HARTNAG L, OLIVER HEATWOLE, CHRISTINE KAR- processing plant for spent fuel capable of producing plutonium. Brazil plans to 
LIK, MARGAR T LLOYD, JEAN ROCKWOOD, LEAH RYAN, pay for much of the new installations by exporting uranium. 
LOIS SCHMITT, RICHARD SEMIKLoS , YA LI SWIGART, While it is possible today to buy and transfer large-scale nuclear technology, 
ELEANOR WARNER 

Guide to Scientific Instruments: RICHARD SOMMER there is no comparable possibility in the use of solar energy. If a worldwide 
Membership Recruitment GWENDOLYN HUDDLE; Sub- stampede toward nuclear proliferation is to be slowed, development of this 

scription Records and Member Records: ANN RAGLAND . alternative energy source must be speeded. 
Advertising Staff In the parts of the tropics where rainfall is adequate, utilization of plant ma- 

Director Production Manager terials has great potential. The combination of maximum solar radiation and a 
EARL J. SCHERAGO MARGARET STERLING long growing season leads to huge annual yields. Brazil is already using plant 
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Our data system thinks 

obsolete is a dirty word. 
Some companies make B40 intelligence module. with CalComp. 

a living from obsolescence. And attaching is a lot Our system is less 
They beg you to try their new cheaper than replacing. expensive to buy, and less 
equipment, knowing they'll We'll cut your phone bill. expensive to use. 
have something new to replace Our peripherals connect Call or wnte your local 
it with before the year is out. directly to the intelligence CalComp office, or contact 

The CalComp module through coaxial cables California Computer Products, 
Virtual Terminal System. up to 7500 feet away, with no Inc., SM-M8-75 West La Palma 

Here is a data phone equipment. Avenue, Anaheim, California 
communications system that If you do require phone 
does not know the meaning of lines, our full duplex line (714)8212011 
the word "replacement' control can double the capacity 

You get one terminal of the line and cut costs by 
system for virtually all your allowing simultaneous 
data communications jobs. transmission and reception. \ 
When you add to it, you get If you're thinking of 
only the added capability, installing a high-performance 
Card readers, video display, data system, or if your 
line printers and disk drives current one is too expensive 
all attach to our unique to operate, get in touch 
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Marine Radar 

Model 4400 has eight ranges from 1 

to 32 miles. It features a variable d-c power 
supply which enables it to operate over a 
range of 10 to 43 volts without internal ad- 
justment. Accuracy is within l for me- 
chanical bearing and less than 2.5 for 
bearing. Modular construction renders 

_________________________________________________ easy service and maintenance of compo- 
nents. Epsco. Circle 850. 

Infrared Thermometer Sonic Digitizer Chromatography Metering Pump 

The model 44 Darringer has analog in- Graf-Pen model GP-3/3-D will convert The model 100 pump operates at pres- 
dication and digital readout and requires descriptions of three-dimensional objects sures up to 10,000 pounds per square inch. 
no calibration. The analog indicator to digital form suitable for input to data- Flow rates are adjustable from 0 to 10 mil- 
brightens in proportion to target temper- processing systems. Sets of X, Y, and Z liliters per minute and constant flow is 
ature with a response time of 0.5 second. coordinates are generated for points maintained at all operating pressures. A 
The digital readout is accurate to within bounded by the sensors. The object is pressure-limiting characteristic permits the 
? 0.5 percent. Readout is from 00 to placed within the operational area. The op- operator to stop flow while a sample is in- 
10000F or from 00 to 6000C and is select- erator traces the object with a stylus which jected without losing pressure in the sys- 
able. The device is portable and operates generates sonic pulses on command or tem. This feature also prevents over- 
by battery. The on-off switch is located in a continuously. The pulses represent slant- pressurization. Altex Scientific. Circle 846. 
pistol grip. Telatemp. Circle 847. range distances to each of the three axes 

which are then converted to orthogonal 
coordinate sets. Science Accessories. Film Balance 

Chromatography Adsorbents and Supports Circle 845. 

This device measures surface pressure 
Chromasorb products for liquid chro- (difference of surface tension between pure 

matography include LC- 1, an uncoated X-ray Spectrometer surface and covered surface) as a function 
diatomite-based support which is compat- of the area occupied by molecules of a 
ible with all liquid phases. When coated A new spectrometer offers the advan- film. Monolayers of polar substances may 
with ODPN, Chromasorb LC-l provides tage of both microprocessor and mini- thus be investigated. One application is the 
excellent separation of polar compounds. computer data-reduction techniques. Ev- transfer of a monolayer to a carrier such as 
It is available in 37- to 44-micrometer ery X-ray energy element line, escape glass or metal semiconductor for other in- 
particle size. It is nonfriable and free-flow- peak, and sum peak is recorded in the vestigations. The device consists of a mea- 
ing. Johns-Manville. Circle 844. memory bank. The system will perform suring unit and a control panel. Brink- 

quantitative element analyses. Micropro- mann Instruments. Circle 849. 
cessor sequential control elements sub- 

Current Measuring System stantially replace hand-wired program- 
mable controls. Analytical Instrument Di- Literature 

The CT/3 system (Fig. 1) consists of a vision, Kevex. Circle 848. 
single-axis, electromagnetic current meter; Liquid Scintillation Vials are described 
a tape playback and data formating unit; in a brochure which includes several new 
and a software package. The current meter 
uses electromagnetic sensors to determine products. Wheaton Scientific. Circle 851. Instrument News features electrical 
speed and a flux gate compass to sense 2 testing and precision measuring devices. 
direction. Time, temperature, speed, and James G. Biddle. Circle 852. 
direction are taped. The unit is designed Stroboscope Model 30-K discusses the 
for hydrodynamic stability and for in- 2 techniques of use and applications of small 
sensitivity to vertical components and or- . stroboscopes. Pioneer Electric and Re- 
bital wave motion. It operates at depths to search. Circle 853. 
300 meters and can measure current from X-Ray Spectrometers details design 
0.03 to 3 meters per second. EG & 2  specifications, applications, principles of 
G/Environmental Equipment. Circle '4i' 9 

operation, and analysis of results. Siemens. 843. 
/224' Circle 854. 

Digital Multimeter Selection Guide 
Newly offered instrumentation, apparatus, and laho- "$". 

ratory materials of interest to researchers in all disci- covers accuracy, sensitivity, stability, and 
plines in academic, industrial, and govemment organi- . other design parameters. California In- 
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