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Start a 
quiet revolution 

ibm on a Beckman j-IIB Centrifuge 

The new Beckman J-21B refrigerated the JCF-Z rotor permits separations by 
centrifuge is quieting down a lot of labs. continuous flow, zonal and reorienting 
We've thoroughly sound-dampened it and gradient techniques-all in one rotor 
vibration-isolated the drive so there's no body with interchangeable cores. 
whine and very little noise. You can start a quiet (and more efficient) 
But quiet is only one advantage of the revolution in your lab by buying a J-21B. 
J-2 lB. It has an automatic vacuum sys- Send for Brochure SB-366 to Beckman 
tem that reduces wind friction and a Instruments, Inc., 
high-torque dc drive that gets rotors to Spinco Division, 
speed fast. The advantage: you save con- 1117 California 
siderable time and often can complete Avenue, Palo 
several more runs per day. Alto, Califor- 
And J-21B rotors do more. For example, nia 94304. 

INSTRUMENTS, INC. 
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As you can see from the list on your left, there's no limit to the 
kind of material that people need to record. Fortunately, as you 
can see from the list of Polaroid Land cameras below, there's 
almost no limit to the kind of photographic records you can get. 
And, since you get them on the spot, if anything's missing, you 
can re-shoot on the spot. You can get them in color, or almost 
any form including black-and-white slides or prints with nega- 
tives. Because we make 14 different instant-picture films for 
our lab cameras. And 4 different lab cameras for our films. 

1. CR-9 Oscilloscope Camera is 
- hand-held and can be used with 

almost any oscilloscope. Just 
change the hood to fit the scope 
and get distortion-free trace re- 
cordings in seconds. 
2. ED-JO Instrument C'a,nera costs 
less than $70. It makes excellent 
photomlcrographs in seconds. 
Your picture is as good as the 
microscope's own image because 
the ED-lO uses the microscope s 
own optics. 
3. CU-S Close-up Camera is a hand- 
held unit that takes closeups from 
?: 1 to 3:1. There's no troublesome 
calculation, because focus and 
exposure are preset. A built-in 
electronic ring flash can' be oper- 
ated indoors from an AC power 
pack, or outdoors from a portable 
DC power pack. 
4. MP-4 Multipurpose Camera is 
practically everything you'd ex- 
pect in a photo studio. It makes 
photomicrographs, photomacro- 
graphs, copies, and photos of small 
objects or specimens. Remove the 
camera to a tripod and you have a 
studio view camera. You can even 
turn the MP-4 into a professional 
enlarger. And there are enough 
accessories available to photo- 
graph almost anything. 

11 For detailed information, oradem- 
onstration, write to Polaroid 
Corporation, Dept. 26-288, Cam- 
bridge, Mass. 02139. Or call 
collect (617) 547-5176. 

No matter what you need to record, 
there's a Polaroid Land camera that will photograph it. 
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Shown here in miniature are just some of the informative brochures 
which comprise the UNITRON Catalog ... your buying guide to quality  .. 

microscopes at prices within your budget. Whether your application.'4it  'A 

is routine laboratory analysis, advanced biological research, or 
industrial quality control, you will find the instrument you need 
in UNITRON's complete line. 

A UNITRON MICROSCOPE CATALOG is Yours for the Asking. 

IACA ilel A Cis ee 

A (uepkl'Ll "'/ 

A salesman's demonstration gives you only about 30 minutes to 

examine a microscope, hardly the best conditions for a critical 
appraisal. But UNITRON's Free 10 Day Trial gives you the opportunity 
to evaluate any model in your own laboratory and prove its value 
in your own application before you decide to purchase. See for 
yourself, as have thousands of other buyers, why . 

UNITRON Means More Microscope for the Money. 

 ir o UNITON 

Please send UNITRON's Microscope Catalog No. 0-4 

Address 

___________________State Zip_____________ "" 
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Now there's a REPIPET? Dispenser 
and Dilutor for every lab need, 

The six REPIPET? Dispensers shown 'here are but a few of HF. Choose from 1, 5,10,20 and 50 ml sizes, all with 50% 
the many models Labindustries can supply you for precise ? lifetime guarantees. Take a moment to circle the reader 
repetitive measurements. Every lab reagent - even cor- 4 number for our free new catalog "L/l REPIPETSarnl 
rosives - can be used with REPIPET Dispensers except * 'J, Dilutors." 

It. it 
ii 
'4 1. Universal REPIPET Dispenser fits any 

container from ? ml up to 5 gallons. 
Simply cut the TEFLON? tubing to fit. 
10 ml model $75. 

e 

'# 4. NEW REPIPET Dilutor. 

This simple, precise and low cost Dilutor now 
tA features sturdier con- 2. NEW Low Silhouette with iS struction and low profile new 2-opening wide-mouth ' container. Many models 

container. Leave the instru- ' 1 to 50 ml. 10 ml model 
ment in place, use the ' 1 tnl aspirator 
second opening to refill 
with reagent. This 10 ml 
unit $66.50 including 
container. 

'A / 11111!. 

1i 
3. NEW REPIPET Jr. NEW AuTO-REPIPEl" ' 

Dispenser only activated foot-operated 
$29.50. An unbreak- pedal - frees both of 

' able plastic 0.5% 
precision dispens- your hands for other 
er for non-corrosive work. The safest way possible to dis- 

/ reagents. We ifl" pense corro- 
dude chemical 4)4 sives. Model 
resistance chart. shown is $160. 

' 6. NEW MlNI-REPIPET 
Dispensers. Especially 
suited for dispensing 
directly from diagnostic 
reagent containers ? 
ml and larger with 0.1% 

precision. Avoid the 
hazards of mouth 
pipetting! All 

Order from Labindustries standard sizes 
or your distributor. $63.50. 

1802 Second Street, Berkeley, CA 94710 

Phone (415) 843-0220. Cable LABIND, Berkeley 
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ESTERN ELECTRiC REPORT 

A" 

The tolerances of waveguide tubes are ten times Researcher inspects wear on a "super- Finished waveguide is 
more precise than any previously produced by mouse." An electromechanical gauge, it packed in specially designed 
commercial suppliers In operation, they will quickly measures waveguide geometry by crates. 
have capacity for 230,000 simultaneous voice traveling up and down each tube 
circuits. 

First the medium. Then the message. 
A communications transmission system Often the answers lay in the devel- 
that would harness electromagnetic opment of new manufacturing tech- 
waves only a few millimeters long has niques. Western Electric engineers de- 
been an exciting prospect since the early veloped computer-designed rollers for 
1930's. Its bandwidth would be broader the straightening equipment to be used 
than all of the presently used lower fre- by steel tubing suppliers. They innovated 
quencies combined, giving it dramatically a plating process in which the tubes are 
increased capacity and lower costs per rotated horizontally as the copperplating 
message. solution is circulated through them. They 

Solid state devices capable of gen- designed flanges which are welded to the 
erating the required high frequencies tubes with electron beams, and a center- 
were developed at Bell Labs. But the ing device that helps in machining the 
system would work satisfactorily only flanges precisely. 
within the controlled environment of a And they so far outperformed pre- 
nearly geometrically perfect tube, or vious expectations that the waveguide's 
waveguide. It would require the develop- size could be increased for lower trans- 
ment of the first new physical transmis- mission losses - and fewer repeater sta- 
sion medium in a third of a century - tions will be necessary. 
millimeter waveguide. This year and next, extensive field 

Increases in long distance calling evaluation of the system will be con- 
have made millimeter waveguide an idea ducted in a 20-mile corridor between 
whose time has come. In 1969, working New York and Philadelphia. 
with Bell Labs, Western Electric's Engi- 
neering Research Center established a 
branch laboratory at Forsgate, N. J. to 
solve the problems integral to producing 
an economical waveguide medium. 

Some examples: How to make 30- 
foot lengths of steel tubing to micro- ? 

tolerances never before consistently at- tained. How to plate precisely .0005 of Electric 
an inch of copper all along the insides of Western 
the lengthy tubes. How to couple the 
tubes to each other with their centers pre- 
cisely aligned for the length of the system. We make things that bring people closer. 
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cience is people. SCience of scientific instruments dating Copenhagen. 18 The Post and Arts et M6tiers contains memor- 
is exploration. And adventure, back to 250 AD. Telegraph Museum for a recon- abilia and apparatus of such sci- 
Discovery and drama. Science 7 The chambers in which Roger struction of Hans Christian Qers- entists as Pascal, Lavoisier, Gay- 
is laboratories and labware. Bacon spent the last 14 years of ted's discovery of the magnetic Lussac, Volta, and Becquerel. 
Corning has crammed all that into his life, properties of an electric current 32 The CQllege de France, the 
a beaker. Thirty days of tickets in wire. scene of work by Magendie (es- 
and reservations. Enough to take Cambridge. 8 The rooms of Isaac 19 The island of Ven where Tycho tablished experimental physiol- 
you around the world. Enough to Newton at Trinity College. Brahe built the last naked-eye ogy), Laiinnec (the stethoscope) 
take three of you and your corn- 9The home of Francis Crick who, observatory, and Claude Bernard (physiology). 
panions to 80 historical labs. along with J.D. Watson, won the 
You'll start at 1 the Corning Glass Nobel Prize for the discovery of Haarlem, the Netherlands, boasts 33The Museum of Natural History. 
Museum, a world-famous repos- the double helical structure of 20 The Teyler Museum and an 34 The Ecole Polytechnique. 
tory for facts and artifacts con- DNA. enviable collection of scientific 35 Basel, Switzerland, the home 
cerning glass and science. 10 The ante-chapel of Trinity Col- apparatus from all over Europe. of Paracelsus. 
Then to Kennedy International and lege where you'll ponder the works Leyden. 21 The National Museum Bern. 36 Einstein's rooms. 
you'll 747 direct to London's of four of Trinity's illustrious sons: of the History of Science. 22 The Italy. 37Museo Alessandro 

Sir Francis Bacon, Sir Isaac New- telescope through which Christian Coin o Volta 
Heathrow Airport. ton, Isaac Barrow and William Huygens discovered Saturn  
Founded in 1799 by Count Rum- Whewell. rings. 23 Anton von Leeuwen- Milan. 38 Museo Nazionale della 
ford, 2 The Royal Institution counts hoek's microscopes. 24 Fahren- Scienza e Technica Leonardo da 
such notables as Humphry Davy 11 The Cavendish Laboratory . , Vinci. 
and Michael Faraday as past fac- Museum. heit s thermometers. Sch Marconi's wireless work is to be 
ulty, members. You'll study the 12 Sheffield, where you'll tour an eveningen. 25 The Gemeente seen in our next stop, 9 Bologna. 
equipment they used and see 18th-century industrial village- Museum houses the world's very 
what's going on today. complete with homes, factories, best collections of musical instru- Florence. 40 The Instituto Museo 
South Kensington. 3 The Science machinery and the like. ments and a history of acoustics. di Storia della Scienza. Galileo's F telescopes. Next, a visit to 41 the 
Museum, where practically every l3The Royal Scottish Museum in 26 InLwerps olkiore Museum, house in which Galileo was in- 

major event in British science is Edinburgh. where you'll study witchcraft, pop- prisoned from 1633 to his death ular medicine and herb lore preserved. 14 Glasgow University and a look ' ' in 1642. 
Greenwich. 4The Royal Observa- at the work of William Thomson, Bruges. 27 The Hospital of St. 42 More Galileo in Pisa. The lean- 
tory, founded in 1675. Baron Kelvin. John with its 13th-century ward ing tower was made to order for 
5The National Maritime Museum Norway. 15 Kon-Tiki and a visit and 15th-century dispensary. his earthshaking experiments on 
where you'll see John Harrison's with Thor Heyerdahl. Brussels. 28 The Museum of Ven- the nature of falling bodies. 
chronometer. Upsala, Sweden. 16 The Apothe- erable Art. 43 Rome. The Accademia Nazion- 
6The Oxford University Museum caryshopinwhichCarlW.Scheele Paris. 29 Laboratoire Curie. aledeLinceiinthePalazzoCorsini. 
of the History of Science, which discovered oxygen. 30 The Institut Pasteur. 44 The Academie Nationale de 
houses an unparalleled collection 17 Linnaeus' house and garden. 31 Le Conservatoire National des France. 
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Romano, where Jesuit astronom- stitute, where electrical engineer- Aristotle taught from 355 B.C. any four labs in the U.S. 77, 78, 
er Father Angelo Secchi (1818- ing and research are traced from until just before his death. 66 79, 80 which hold particular in- 
1878) made the first spectroscopic 1850. Plato's Academy. terest for you. We will do our level 
survey of the heavens. Heidelberg. 55 The Deutsches- Istanbul. 67 Pergamon where best to arrange a visit for you to 
46 Museo Copernico ed Astro- Apotheken Museum, an ancient Galen practiced medicine, four labs of your choice. 
nomico where Polish Astronomer castle packed with apparatus and Bombay. 68 The Tata Institute of OFFICIAL RULESNO PURCHASE REQUIRED 
Nicolas Copernicus did much of drugs, vessels and relics. Fundamental Research, devoted 1 This sweepstakes is only open to those employed in medical, educational, or indus- 
his early work. 56 The Deutsches-Roentgen Mu- to nuclear research, computer sci- trial fields who normally work with labmare. 

in Remscheid preserves ence, molecular biology, radioas- Or who supervise or administer a laboratory. 47 Naples. The Zoological Station. seum Dr who purchase or stock labmare. 
Roentgen's apparatus, including tronomy, and mathematics. 2. To enter, complete this official entry blank, 

or on a plain 3 x 5-inch piece at paper, hand 48 University of Padua. The ana- a 1905 X-ray lab. 69 The Bhabha Atomic Research . print your name1 address, and field of activity. 
tomical theater was built in 1594 
by Fabricius of Acquapendente, a 57 The Deutsches Gesundheit- Center is India's national center 3. Enter as oftei as you wish, but each entry 
pioneer of the comparative meth- museum in Cologne, of research for the peaceful use must be mailed separately to: Around the World in 80 Labs, P.O. Box 1730, Blair, Ne- 
od of anatomical research and Berlin. 58 Chemistry Institute, of atomic energy. braska 68009. Entries must be postmarked 

the urani- 70 The Yoga Institute. Here you by September 30, 1974 and received by Dc- 
discoverer of valves in the veins, where Otto Hahn split tober 15, 1974 
Vienna. 49 The Pharmakognos- um atom in 1938. can learn Yoga culture, technique 4. One winner from each of the three fields 
tiches Institute, which houses a East Berlin. 59 The Robert Koch and scientific discipline, of activity-industry, education, and med- icine-will be picked from among all entries 
museum of 10,000 items of sci- Museum. Koch, co-father of mod- Russia. 71 Academy of Sciences received in random drawings conducted by 
entific interest. em bacteriology, used glass slides in Leningrad. Pavlov's lab. the DL. Blair Corp., an independent judging 

organization. Decisions of the judges are 
50 A reconstructed apothecary, to grow cultures until his assis- 72 The Anthropological and Eth- final. Winners will benotified by mail. Winners will travel in a group departing on a date to 
laboratory and print shop in the tant, Julius Petri, invented the nographical Museum. beselected byCorniegGlass Works. Departure 
Technisches Museum fur Indus- glassware that carries his name.' 73 The Mendeleyev Research In- is estimated to be between the months of 

May and July, 1975 for a trip duration of 3D 
trie und Gewerbe. 60 The home and garden of Alex- stitute. days. Corning Glass Works reserves the right 

to modify trip itinerary as a result of con- 
Czechoslovakia. Gregor Mendel ander V. Humboldt. Moscow. 74 The National Eco- ditions prevailing at time of prize award. No 
did his landmark work in genetics 61 The library of Max Planck. nomic Achievements Exhibition. substitution for prizes permitted Entrants 
in a 51 monastery in Brno. 62Charit Hospital where Rudolph Tokyo. 75 The Kitasato lnstitute, 5. This sweepstakes is void where prohib- 
Still in Prague 52 Charles Univer- Virchow, founder of cellular path- founded by Baron Shibasaburo ited, taxed or restricted by Federal. state or local laws and re utahans. Em Ia ees of Corn- g py 
sity where you will visit the rooms ology, first described leukemia. Kitasato who isolated the agents leg Glass Works, its advertising and sweep- 
in which Einstein, Ernst Mach and Cracow, Poland. 63 Collegium which cause bubonic plague and stakes agencies, dealers, and their families are not eligible. Federal, state and other taxes, 
Philipp Frank taught and worked. Majus for a look at the telescopes dysentery. if any, arethe responsibility of the prizewinners. 
Germany. Munich. 53 The Deut- of Copernicus. You'rebackon American soil when 6. All prizes are guaranteed to be awarded. 

Names of the prize winners will be fu'rnished 
sches Museum. Reconstruction A jet to Rumania and a drive to you visit 76 the Hawaii Volcano toanyonewhosendsastamped,self-address- 
of the laboratories of Lavoisier Cluj for a visit to 64 an 18th-century Observatory. ed envelope to Corning Laboratory Sweep- stakes, Corning Glass Works, Corning, N.Y. 
and Liebig. apothecary shop. To wind up your trip we want to 14830. 
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The World of Science. Now there's an idea that really sends me. Here's my entry. 
I am engaged in (V): II Medical  Educational El Industrial Activity 

I Name________________________________________ 
I Firm/Affiliation 

Buxinexs Addrexx I City .State ___________ _______ CORNING Zip 
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? BOOKS OF CURRENT INTEREST 

W. WILSON and R. JONES 

ENERGY, ECOLOGY, AND THE Fusion and Plasma Physics 
ENVIRONMENT H. CABANNES 
In Press THEORETICAL 
An overview of energy-concepts, technology, resources, MAGNETOFLUIDDYNAJAICS 
environmental problems, risks, etc. A lucid presentation of the 1970, 233 pp., $14.00/6.45 
subject for the non-expert and student. 

R. C. DAVIDSON 
Nuclear Science METHODS IN NONLINEAR PLASMA 

THEORY 
J. GRAHAM 1972, 356 pp., $21.00/9.65 
FAST REACTOR SAFETY G. SCHM1DT 
1971, 367 pp., $19.50 PHYSICS OF HIGH TEMPERATURE 

W. M. STACEY, JR. VARIATIONAL METHODS IN PLASMAS 
1966, 340 pp., $14.5O/6.80 

NUCLEAR REACTOR PHYSICS G. ECKER 
1974, 192 pp., $18.50/9.00 THEORY OF FULLY IONIZED 
E. J. HENLEY, ed. 

ADVANCES IN NUCLEAR SCIENCE PLASMAS 1972, 344 pp., $27.50/9.90 

AND TECHNOLOGY/Vol. 8 P. GRIVET 
In Press THE PHYSICS OF TRANSMISSION LINES 
R. VANDENBOSCH and J. R. HUIZENGA AT HIGH & VERY HIGH FREQUENCIES 
NUCLEAR FlSSION Vol. 1: Primary and Secondary Parameters, Traveling Waves, 
1973, 438 pp., $29.50 Pulses 

1970, 353 pp., $22.50/8.00 

Geology, Geophysics, and J. F. READY 

Natural Resources EFFECTS OF HlGH-POWER 
K. YA. KONDRATYEV LASER RADIATION 
RADIATION IN THE ATMOSPHERE 1971, 423 pp., $18.5O/8.50 
1969, 912 pp., $44.00/t20.30 K. H. SPRING 

THE DIRECT GENERATION Methods in Computational Physics OF ELECTRICITY 
Vol. 11/SEISMOLOGY, SURFACE WAVES, 1965, 410 pp., $21.50/E8.00 

AND EARTH OSCILLATIONS H. B. PALMER and J. M. BEER 
B. A. BOLT, ed. 
1972, 303 pp., $24.00/*1 1.30 COMBUSTION TECHNOLOGY: 

Some Modern Developments 
Vol. 12/SEISMOLOGY: Body Waves In Press 

and Sources C. L. THOMAS 
B. A. BOLT, ed. 
1972, 384 pp., $29.00/f13.70 CATALYTIC PROCESSES AND PROVEN 
Vol. 13/GEOPHYSICS CATALYSTS 

1970, 284 pp., $1 5.O0/6.90 
B. A. BOLT, ed. E. C. OKRESS 
1973, 486 pp., $44.00 MICROWAVE POWER ENGINEERING 
H. E. LANDSBERG 

Vol. 1: Generation, Transmission, Rectification ADVANCES IN GEOPHYSICS, Vol. 1 7 1968, 354 pp., $19.50/9.00 
In Press Set Price: $31.75 
A. SAN PIETRO, et al. Vol. 2: Applications 

1968, 414 pp., $19.50/9.00 
HARVESTING THE SUN: V. NEWHOUSE 

Photosynthesis in Plant Life APPLIED SUPERCONDUCTIVITY 
1967, 342 pp., $11.O0/5.05 Vols. 1 and 2 

T. F. IRVING, JR. In Press 

ADVANCES IN HYDROSCIENCE, Vol. 10 
In Press Prices subject to change without notice. 

CADEMIC PRESS. INC. 
Subsidiary of Harcourt Brace Jovanovich, Publishers 

FIFTH AVENUE, NEW YORK, NEW YORK 10003 -28 OVAL ROAD, LONDON NW 1 7DX 
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WI N you count IQOOO,000. 
liquid.scintiflatlo.r samp.les 

.In 1gM?. 
iso ca.p/30.0 will.. 

The Searle Analytic Isocap/300's 3. Searle Analytic's exclusive Photon tine liquid scintillation needs. If you 
well established reliability and truly.MonitorTM autotnatically identifies demand the most complete.and ad- 
urnque ease of use h.ye gained wide phosphorescence and chemilumi- vanced liquid scintillation capabilIty 
acceptance in the research cornmu- nescertce that may cause up to availaiile,taikto y.our Searle Analytic 
nity. . 30% counting error. sales engineer about the new 

6 reasons the Isocap/300. may be-.4. Color Restoration, another pat-.Mar(.IL. 
long in your laboratory: ented Searle.Ana.yt.c featurE re-. For a total radloassay system, 
1. Unattended intermixed batch pro- duces errors due to color q.u.erich. there is Searle Analytic's SRA/2TM 

grarnmtng is done automatically; 5. The reproducibility of Isocap/300.that allow.s simultaneous operation 
are free for results is assured by a convenient . of both beta and gamma systeis, 

researchers other calibration check. with complete on-line data reduction 
projects. capability. 

2. The flexibility of lsocap/300 allows.6. The dependabilityof lsocap/300.Regardless of the simplicity or the 
it to handle all rout.ne counting has been proven in 1,000,000 hours complexity of your liquid scintillation 
needs for both' homogeneous and of operation. needs, Searle Analytic has the sys- 

heterogeneous samples. Isocap/300 will satisfy all rou- tern for you. 

Eu 
Searle Analytic Inc. 
Subsidiary of 0. D. Searle & Co. 
2000 Nuclear Orive 
Des Plaines, Illinois 60018 ALS.444 

Circle No. 227 on Readers' Service Card 



Beckman's New Dimension 
Series is an education. 

4 The following courses range from basic material to ad- 11 II 'A ii A [I A A A A A A A A 'A vanced instruction. Enzymatic Analysis . Liquid Scin- 

tillation Counting * Electrochemical Measurements 
- Physiological Measurements * UV-Visible Spectros- 

copy * Infrared Techniques Radioimmunoassay* Gas 
Chromatography . Electrophoresis * Electroencepha- 

 lography. And many more. 

Thesameprofessionally r----------------i 
acclaimed audio-visual I Beckman New Dimension Series . 

technical programs 2500 Harbor Blvd. I 
I 

offered nationwide in * Fullerton, CA 92634 
/ - - ,  ,. Beckman Training I Please send me prices, complete information, and your catalog. I 

Centers arenow * _______________________________ 
available for your I Name I 

own lab, plant, Title 

I ___________________ I 
-  or classroom. I Company 3 Each program, in a special album, consists of Address U 

printed script, set of 35mm slides, and tape cas- 
settes keyed to the slides. * City 

State Zip S 474 INSTRUMENTS, INC. I 
----- - ----- -- ------- - m 
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Introducing low-cost, quantitative TLC. 
Here is a new Kontes system that plates. The Chromaflex Spotter was performance chart recorder, pre- 
offers high resolution, quantitative specifically conceived to enhance coated plates, developing tanks, and 
TLC analysis at low cost. the accuracy of densitometric anal- other accessories. 
The brain of the system is the unique ysis by precisely controlling the spot 

size-up to 2 ml of solvent extract For further information contact your 
and patented Kontes Densitometer can be spot ted to a controlled diam- Kontes man or send for our detailed 
which automatically scans by diffuse eter of 6mm or less with a reproduc- brochure. 
reflectance or transmittance and ibility of ?2%. The Chromaflex Spot- *Determinatian at Reflectance of Pesticide Spats 
measures the density of migrated ter sells for $150. on Thin-Layer Chromatograms Using Fiber Op- 
spots against a reference value. It tics", Morton Beroza, K. R. Hill, Karl H. Norris, 
utilizes a rugged and highly reliable In combination, our densitometer ANALYTICAL CHEMISTRY, September 1968, U.S. 
fiber optic scanner to create outputs and spotter afford reproducible, Patent 3,562,539. Other patents pending. 
compatible with existing chart re- quantitative analysis at a cost un- *An automatic spotter far quantitative thin 
corders, digital readout devices, or matched by other methods. The layer and paper chramatographic analysis by opti- 
other EDP hardware. The densitom- practicality of the Kontes system is cal scanning." Melvin E. Getz. Journal of the 
eter sells for $2250. documented by a bibliography of AOAC, volume 54, No. 4, 1971. Pateni Pending. 

applications and a comprehensive Our air-manifold Chromaflex? manual. 
Spotter " ' is the heart of the system. 
It consistently makes uniformly- To round out the system, our TLC K 0 N T E S 
sized spots on all standard TLC line also includes an unusually high- Vineland, N.J. 08360 
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EastmanNll Organic Chemicals 

about products for liquid scintillation counting 

Six convenience products join the 27 
"Scintillation Grade" EASTMAN Organic Chemicals. 
Depending on your needs, and the degree of 
flexibility you desire, choose from: 

EASTMAN Ready-To-Use I  Formulated for counting 
EASTMAN Concentrate I  
EASTMAN Dry Blend  J samples with low quench. 

EASTMAN Ready-To-Use II 'A Formulated for counting 
EASTMAN Concentrate  highly quenched samples. 
EASTMAN Dry Blend II J 

One source for all your LSC reagent needs with a full prod- 
uct line. These six convenience products provide consistent 
high quality, carefully controlled through use-testing at three 
stages during their production. And they are readily available 
from these nearby laboratory supply houses: 

Coulter CMS, Inc. 
Fisher Scientific 
North-Strong 
Preiser Scientific 
Sargent-Welch Scientific 
Seichemco 
VWR Scientific (East) 

Return the coupon to request your copy of the new Kodak Publication No JJ 59 
"EASTMAN Products for Liquid Scintillation Counting," pictured above. It con- 
tains specifications, use-data in typical counting applications, and an extensive 
bibliography on liquid scintillation counting. The bibliography, prepared by the 
University of California, San Francisco, contains 80 timely references in 16 sub- 
ject categories. 

* 0 0 0 0 * 0 0 0 0 * 0 0 * 0 

* Eastman Kodak Company 465 0 
Eastman Organic Chemicals 

* Dept. 412L 

Rochester, N.Y. 14650 
Please send a copy of JJ-59 to: 0 

* Nsne 0 

* Position 
0 

Affiliation 
0 

Address 
0 

* city State zip 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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At last, 
a balance with just a pan 
and a result. 
No knobs. 
No adjustments. 
No beam. 
Weighing has never been simpler. 
Or faster. 

Two balances, to be precise. Electronic top 
loaders. Both new from Mettler. The PT1 200 
and the PSi 200. 

With either balance, just place your sample 
on the weighing pan and read the result. In 
less than two seconds. In large, lighted, easy- 
to-read numerals. Without touching a knob. 
Without adjustments. Without approximations. 
Weighing is faster, simpler and more 
productive. 

TOUCH CONTROL. To turn on the balance 
you simply touch the control bar. To tare you 
do the same. Easily. Quickly. And a touch also 
turns the balance off. 

Use the control bar to reset the readout to 
zero, tare the weight of a container, or weigh 
in any number of ingredients. The automatic 
tare, with built-in memory, accumulates 
individual weight values-and the total weight 
of all added materials can be read on the 
digital readout. Weighing unknowns, batching, 
checkweighing, counting small pieces, and 
weighing objects below the balance are all 
simple. And fast. 

DIGITAL OUTPUTS. Both balances are 
equipped with BOD digital outputs, facilitating 
data transfer for automatic computer 
processing. You can also connect printing 
devices, tape punch, desk-top calculators, 
weight-count converters, and remote 
readouts. If the balance is overloaded, there is 
no readout, and data transfer is blocked. 

Both the PT1 200 and PSi 200 have a 
weighing range of 1200 g-with readability of 
0.01 g for the PT1 200, and 0.1 g for the 
PSi 200. 

Rarely does an instrument as revolutionary 
as the Mettler PT or PS happen. Send for 
complete details and specifications. 
Mettler Instrument Corporation, Box 100, 

Princeton, N.J. 08540. 

7/Wtz 
always gives you 
so much more. 
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biological fingerprints... nucleotides... 

Amersham/Searle has radioactively tagged 
over 70 of them. 

And they are products of quality.., your specific requirements with regard to availability 
from a reliable supplier, and purity are met. 
Amersham/Searle has one of the finest and largest For a comprehensive listing of products, discussions 
technical staffs devoted to the preparation of labelled on the history, practical techniques, and pitfalls that 
compounds in general and over 15 years' experience may be encountered in using labelled nucleotides, 
in preparing label led nucleotides in particular. sendfor yourcopyof the brochureentitled "Nucleotides' 

We have one of the most advanced and Our specific activity is service 
comprehensive quality control programs for analyzing Amersham/Searle 

our products and it includes the use of our unique 100 i AMERSHAM/SEARLE 

channel radiochromatographic analyzer. In addition, ,,,  

we conduct extensive research on the preparation, 28365 Clearbrk Orive/Arlingion Heights. Illinois 60005 
utilization, storage, and stability Telephone: (3121593-6300-Telex: 29-2452 of label led In Canada: 400 troguols Shore Road/Oakvilie. Ontario 
nucleotides. This is to assure you, our customers, that Telephone: 1416)364-2183-Telex: 069-82216 R 747000 
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Much easier to use and far mo;e powerful than any other LO 
system, the 8500 is one of the most significant instruments ever 

developed by Varian. There is nothing like it. 
The 8500 is the first pushbutton LC system. All knobs and levers 

have been replaced by a simple, logical, solid-state control 
panel. No other LC system is so easy to operate and control. 

But, more important, no other LO system gives you 
so much capability to use the full analytical power 

of liquid chromatography. 
" No other LC system gives you 8500 psi 

- 2 injection and 8500 psi pumping-a signi- 
ficant margin of extra pressure to optimize 

your analysis and take full advantage of the 
speed and resolution of the most efficient LO columns. 

No other LC system gives you pulseless flow at rates up to 
990 mI/hr at 8500 psi - full flow at full pressure and a wider selectable range of flow rates/pressures to 

improve your separation. Further, the 8500's pulseless, precisely-controlled flow permits you to fully utilize 
the most sensitive detectors and assures accuracy and reproducibility of peak areas and retention times. 

No other LC system gives you the capability to form multilinear solvent gradients - gradients of 
any shape whatever that you may need to make the most difficult separations. 

No other LC system gives you a choice of detectors: UV, Refractive Index and Variscan.TM 
Variscan is the detector that makes it possible to detect 

and analyze any compound that absorbs in the 
UV-Vis range from 200 to 800 nm. 

No other LC system is more compatible with automation. 
The 8500 is designed to accept complete computer control. 

No other LC system makes it so easy to do so much. 
For complete information on the 8500, contact the Varian "A""" """'""""'"""""' 

office nearest you or write . . .... 

Varian Instrument DIvision, 611 Hansen Way, I" Palo Alto, Calif 94303 

Every component in the 8500 gradient chromato graph 
extends the range at liquid chromatography The 8500 psi 

'A'A\ pomp inlector nd columns the Variscan UV-Vis detector 
A - the multi/bear solvent/tlow programmer and simple 

digital controls comdine in a super-pertormance system 
that makes it possidle to do almost everything in LC 
either dotter or laster 
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he language of science 

Our Threatened Earth 

(and how to protect it) 
Plenum, one of the world's leading scientific and technical publishers, has dedicated itself to 
stimulating and furthering research on solving the energy crisis. Publishing important titles- 
titles which delineate the problems and offer viable solutions-is a step in the right direction. 

Electrochemistry for Ecologists Nature 
Z. Nagy ". . . a valuable - . . record of current thinking on tidal 

By J. O'M. Bockris and power." 
This timely work reviews the world energy situation Now in its second printing! 
from an ecological standpoint and discusses such 
important topics as solar and atomic energy and the Tidal  
use of synthetic fuel (hydrogen for long distance energy iuWer 
transport and storage. 
204 pages $12.50 Edited by T. J. Gray and 0. K. Gashus 

630 pages $28.00 
Journal of the Electrochemical Society 

an excellent introduction to the specific problem 
of pollution and its electrochemical control." Nature 
Electrochemistry of Cleaner ". . . the publishers of these [papersi are to be con- 
Environments gratulated." 

Edited by J. 0'M. Bockris Emissions from Continuous 
296 pages $22.50 Combustion Systems 

Edited by Walter Cornelius 
Just Published! and William G. Agnew 
Nuclear Energy by Lasers 479 pages $25.00 

By Heinrich Hora 
An essential survey of recent developments in the field, 
this volume offers new theories and experimental results 
in laser produced plasmas and nuclear fusion. Journal of the Institution of Engineers, 
Approx. 425 pages $29.50 Australia 

"...this definitive volume provides material to under- 
Selected by Choice for their annual Outstanding stand and attack the problem. 
Academic Books List! Now in its third printing! 

Engine Emissions Combustion-Generated 
Edited by George S. Springer Air Pollution 
and Donald J. Patterson Edited by Ernest S. Starkman 
371 pages $28.50 335 pages $14.50 

Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011 
In United Kingdom: 4a Lower John Street, London WiR 3PD, England 
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our first 
order 
research 
microscope 

Il 

THE M-20. 

STABILITY EMI TYPE 9813B 

The 9813B is a 14-stage linear focussed 
photomultiplier with a high performance 
hialkali cathode and extremely low dark 
current. Gains of the order of 10 are 
easily achieved at less than 2, OOV and 
dark currents are typically 10 na. at 
5,000 A/lm. The 9813B has been care- WILD fully designed to maximize collection 
efficiency, minimize the transit time and 
accurately reproduce the input signal. 
Typical time characteristics are: Rise ' ' 

time - 2.4 nsec; fwhm - 36 nsec; transit The Wild M-20 is for all observation methods, and for.all types of 
time - 45 nsec. Coupled to a Sodium illumination. With every usefu.cessory and attachment avai lab 
Iodide Crystal, the 9813B gives a typical it does what you want itto do, when yot want to do it. 
pulse height resolution of 7.5% to Cs 137 ' Our new high intensity 12v100w Quartz Iodine Single.lluminto.r 
For applications in the U.V. such as.as.* now.provides ample light.for combined phase-contrast polar- 
Cerenkov counting, the 9813QB with a ization,high power color photomicrography, darkfield fluorescence,. 
quartz (fused silica) window is avail- anc up to oil immersion. 
able. S-20 variailts for laser detection 
and similar applications can be obtained The Wild.M-20.is one. microscope you don't outgrow. It grovs with 
with Pyrex or quartz window (9816B you; A real budget saver, 'from the family of great Swiss optical in 
and 9816QB). In addition, there are 10 struments for geodesy, photogramnetry and microscopy. Backed by 
and 12 dynode versions in both the fast, full factory services. 
bialkali and S-20 cathodes. All types can 
be furnished capped with the standard.*UPDATES.ALL. WILD M..20, Mdl.ND M-12 MIG.RO- 
B 20 base or with the low loss B19.SGOPE$. MOUNTS PERFEOT.LY WiTHOUT ADAPTATION. 
teflon socket 

WRITE OR. GALL POft...... 
"A' 'A 80CHLRE ON WE SINGLE 

ILLtJMINATQR AND M-.2O. 
WILD HERRBRUGG IN$TRUM.8, IK. 
AMIGoALa, NEW YOtK 1173" * 16-29344Oo 

.WILD OF CANADA, sei LAQY ELLEN PLACE, OTTAWA .3, CAN. 
.  WI 99* Iv,izieo, $ A, LONOI$  MExIGO 0D.F. 
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roe presents 500 

for30 minutes of 
Introducing the totally new 1920, In return for this giff, we want to show you a new electronic 

In order to introduce a scientific and engineering electronic computing device so unique that it must be tried to be be- 
calculator so new and differentthat it defies description, we've lieved. 
come upwith a unique kind of offer. One of the most fascinating A device that allows you to work in algebraic form. And that's 
printed works of the century A 500 page volume of the long only the beginning. With the 1920 you work with the simplest 
lost notes of Leonardo da Vinci. keyboard, so comfortable that it can become second-nature. 

Long available only to serious scholars and meticulously Simpler than any you've ever tried, but with all the power 
penned in a mysterious mirror writing, this newly translated you'll ever need. Plus a display you can read even from across 
volume contains a wealth of information. Leonardo's volumi- a room. 
nous notes on sculpture, architecture, astronomy, anatomy, And in 30 minutes we can show you what we mean. 
physical geography, engineering, and mechanics showing him And for your time, with no further obligation, we will present 
to be centuries ahead of his time. Sold in fine bookstores for you with a card you return to us. As soon as we receive it, we'll 
five dollars. And it's yours absolutely free. send your Leonardo Volume by return mail. 



* 

pagesofDaVinc.I. 
your time. 

- Our supply of the Notebooks is limited. So to be sure to get 
I Monroe, The Calculator Company LB MONROE I yours early, act now 
1 550 Central Avenue, Orange, New Jersey 07051 Litton To reserve your copy, and schedule a demonstration please 
I DYes, I'd like to see the 1920. Please call for an appointment. I return the coupon or call your local Monroe office. We're sure I DYes, I m interested, but send further information on your I I offer by return mail. I that both our product and the Leonardo Notebook will amaze Name I you. And provide for time well spent. 

I Title________________________________________________ 
I Company 

_______________________________ MONROE 

____________________ The Calculator Company. I Phone____________________________________________ I 
State Zip ________ Circle Na. 205 on Readers' Service Cord 



We're about to lay down a new declaration of 
independence. 

.t2i 

5" 

Or at least the first line of it independent by the end of the home Off our coasts In shale 
The Trans Alaska Pipeline About decade those 84 000 000 gallons of In tar sands 
800 miles long and spanning domestic crude oil will take us a 
the length of Alaska from the big step in that direction. And we'll have to do much more 
North Slope to the warm water port research into non-petroleum energy 
of Valdez. Of course, it is not going to come sources as well-like coal and 

cheap. By the time it is completed, nuclear power. 
We're a partner in the Alyeska hopefully in 1977, we expect our 
Pipeline Service Co., which will build share (28%) to reach more than We aren't saying the country 
and operate the pipeline. Ultimately, one billion dollars. should turn its back on the 
as much as 84,000,000 gallons of oil petroleum resources of the rest 
will flow through its length every day. Even this won't give our nation of the world. But it will be 

total self-sufficiency. We will still nice not to have to depend 
If our nation's goal is to be energy have to find other sources of oil at on them. 

AtlanticRichfieldCompany 0 
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For ore and coal petrography... palynology... 
precise photometric reflectivity measurements... 
The Zeiss Photomicroscope Ill 
gives you the most accurate information-easily, conveniently, fast. 
Because the fully automatic camera is built into the stand, 
you can attach major accessories. 

(And, if you'll please turn the page, 
you'll see the photometer head that goes with' it too.) 

For complete information, write carl Zeiss, Inc., 444 5th Ave., New York, N. Y. 10018. Or call (212) 736-6070. 
In canada: 45 valleybrook Drive, Don Mills 405, Ont. M3B 256. Or call (416) 449-4660. 

NATIONWIDE SERVICE 
FROM OFFICES IN BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, NEW YORK, SAN FRANCISCO, WASHINGTON, D. c. 

S 

/ 5' 
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Beneath that attractive exterior 

there's a heart of cold. 
730 c cold, in a 290 ambient. Guaranteed. 13 well-insulated 

cubic feet for a wide range of low-temperature applications. 
Not a made-over appliance, but a sturdy, dependable performer. 

Check Forma's 8200 freezer soon. Or the 8225, which can operate 
as low as 87o C. They're even better than they look. 

Insulated throughout with 
5 inches of polyurethane. All steel construction. 
Slows the warm-up process ' Durable and quiet-running. 
in case of power failure. 

FORMA 8IO-P'REEZER 

Permanently lubricated. 
Needs no oiling. 

Triple-sealing gasket of 
specially formulated 
silicone rubber. 

Reduced base size 
Four separate inner and adjustable shelves 
compartments, each add ease of accessibility. 
with its own transparent 
door. Minimizes cabinet 
exposure to outside air. 

Flush-mounted controls and 
Heavy-duty draw-type latch accessories, with built-in 
to insure good sealing, facilities for additional 

accessories. 

115V plug-in operation. 

Wheels easily from 
station to station. 

pq 
hF 
Forma Scientific? 
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Zeiss Microscope Photometers 

are not expensive...not for what you get: 
The most accurate Quantitative Microscopy-photometri- fully corrected refractive optics for u v and visible ranges for 

cally, via absorbance, transmittance, reflectance, and fluores- up to lOOx magnification. (with a single objective and con- 
cence. Starting with a Zeiss Research Microscope, you select a denser you can cover both ranges.) And the highly accurate 
photometer system as inexpensive or as sophisticated as your and stable Photometer-Indicator features 4-digit display, O-3A 
requirements demand and your funds permit. with or without range, scale expansion, zero-suppression, analog and BCD 
automated scanning stage and small desk or laboratory com- output. 
puter, Zeiss Microscope Photometers give you the best value Extensive data processing capabilities. Programs for auto- 
of all photometric systems. matic scan control, photometric printout, histograms, tabula- 

Great Zeiss optics, superior electronics and modular de- tions, morphological information and other parameters. 
sign make the difference . . . for both research and routine For complete data, write: Carl Zeiss, Inc., 444 Fifth Ave., 
applications in life and material sciences. The world's most pre- New York, N.Y. 10018. Or call (212) 736-6070. 
cise 5canning Stages with 0.5 p or 10  minimum step sizes In Canada: 45 Yalleybrook Drive, Don Mills 405, Ontario. 
can be driven over areas up to 25 x 75 mm in on-line or off-line Or call (416) 449-4660. 
mode. Rectangular or circular measuring diaphragms are varia- 
ble to suit any object regardless of shape or size. Only Zeiss has Nationwide service. 

5HOWROOM5 IN: BOSTON, CHICAGO, COLuMBus, HOU5TON, LOS ANGELES, SAN FRANCISCO, wAsHINOTONOc., MONTREAL, TORONTO, VANCOUVER 

..".- '/P.. 

'5 

Si,'.1'.'. 



0- - - S S S S S S. 5 -5. 0 S 

.5 - S5 S -. - 0.. - S - S - S -- S 5 0 

- S -- S 
S S S - - -- - S 5- 5 -- S -- - 

S - -5.. 555. 5 5 - 0.. 5 5 - 5* - 5 5 5 

S S. S-. S -- - - ..S. S 5. 0 5 - -- - 5- - -S 5 

S S 5.@ 5- - - -5- 5 - . go * 0 05S 

S * 5 5 - ..S- * 5 5 5 *5.-. 

.5 - .5 5 5 -- - - 55-55 *55 S** . * - 0- 

- S esOOS ; S . S5*0S - - - . S S 

5-. * .555 5.':... - - 

'.5-'. 

"K-> 'A'. 
\'.'.'. 5/\ 

'.$>NK5 N, '<' 'A' 

5/ '.N5//P'.'5-/ N '.5 'A->' 

'.5/Se 

S 





The Growing Energy Library 

%# , 

Enerjy: ?nerqy: 
Problems, Solutions A Dialojue 
What is the effect of energy short- Energy: A Dialogue, is a series of 
ages on agriculture? What are the 6 audiotapes dealing in depth with 
possibilities of extracting energy 1 Berg,  A the energy dilemmas we now face 
from temperature gradients in the Energy Conservation Through in the United States. They were 
ocean? What is the role of scientists Effective Utilization, created from long hours of inter- 181, 128 (13 Jul 73) views with people in this country 
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Scienre serves its readers as a forum for the 
presentation and discussion of important issues Recently, Professor Marvin Paul of the City Colleges of Chicago sug- 
elated to the advancement of science, including gested to Science that we devote an entire issue to energy. The idea was 

the preseniation of minority or conflicting points received with skepticism, but consultation with readers scattered across 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- the United States caused us to proceed. The decision was taken Febru- 
ingly, all articles published in Science-including ar 
editorials, news and comment, and hook reviews y 4. Publication of the issue at this time was made possible by un- 
-are signed and reflect the individual views of the usually good cooperation of both contributors and staff. 
auihors and not official points of view adopted by The content of this issue was chosen to present material relevant to 
the AAAS or ilie instilsilions with which the authors 
are affiliated important public decisions of the next few years. Some such topics have 

Editorial Board been recently treated in Science5 and repetition here was unwarranted. 
1974 

ALFRED BROWN FRANK W. PUNAM Other topics will be dealt with later. 
JAMES F. CROW MAXINE F. SINGER One important matter not covered specifically in the following articles 
SEYMOUR S. KisT GORDON wOLMAN is gasoline and the automobile. Special notice seems desirable, for those 
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HERBERT S. GUTOWSKY DONALi) LINDSLEY are willing to appear at 5 a.m. at a station that is not scheduled to open 
N. BRUCE IJANNAY RUTH PATRICK 
DONALD K NNEDY RAYMOND H. Ti-IoMrso until 8 a.m., they convey a message about the importance that many 
OsNiEl. F. KOSHLAND, JR. people attach to their automobiles. In part the attachment is economic. 

Editorial Staff To many people, auto transportation is essential to their livelihood. In 
Editor part the attachment is emotional, as Kenneth Boulding suggests in an 

PHILTI' H. ABELSON article in this issue. Whatever the source of the demand, it would be 
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SEMIKLOSE, YA Li SWiGART, ELEANOR WARNER 

Guide to Scientific h,istrionents: RICHARD SOMMER increase the lower limit on our need for oil. 
Aleut hers hip Recrt,itoteutt: GWENOLYN HUDDLE- Because of the central role of gasoline in energy problems, especial ef- 

Stibscription liecortis anti Member Records: ANN forts should be made both to decrease demand and increase supply. Had 
RAGLAN I) we been driving smaller, less gas-consuming cars, there would have been 

Advertising Staff no energy crisis. Some other forms of transportation consume less 
Director Production Manager gasoline, and their use should be encouraged. 
EARL J. SCHERAGO MARGARET STERLING 

Amliertising Sales Manager: RICHARD L. CHARLES In principle, the oil companies could increase the yield of gasoline 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burkiund from crude oil. This would require changes in refineries. Today about 
11 'N. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 10 percent of the energy of crude oil is used in providing heat for the 
07076: C. Richard Callis, 12 Unami Lane (201-889- 
4873); CHICAGO, ILL. 60611: Jack Ryan, Room refining processes. In principle, this heat could be furnished by coal. 
2107, 919 N. Michigan Ave. (312-DE-7-4973); BEV Through more intense input of hydrogen in the cracking process, larger 
ERLY HILLS, CALIF. 90211: Winn Nance, iii N. La 
cienega Blvd. (213-657-2772) yields of gasoline could be obtained. One refinery expert has guessed 
EDITORIAL CORRESPONDENCE: 1515 Massa- that yields might be raised to as high as 75 percent from the present 
chuselts Ave., NW, Washington, D.C. 20005. Phones: 48 percent. Such a shift would entail other shifts in the product patterns 
(Area code 202) Central Office: 467-4350; Book Re- 
views: 467-4367; Business Office: 467-4411; Circula- and in the consumption of hydrocarbons. 
lion: 467-4417; Guide to Scientific instruments: 467- The barriers to increased yields are costs and time, but these can and 
4480; News and Comment: 467-4430; Reprints and 
Permissions: 467-4483; Research News: 467-4321; should be overcome. Petroleum is too important to be used merely as 
Reviewing: 467-4440. Cable: Advancesci, Washington. 
Copies of "Instructions for Contributors" can be a source of heat.-PHILIP H. ABELSON 
obtained from the editorial office. See also page xv, ___________________________________________________________________________________ 
Science, 29 March 1974. ADVERTISING CORRE- 
SPONDENCE: Room 1740, ii W. 42 St., New York, * For a list of ..eleeted material related to energy that has appeared in Science, see page 
N.Y. 10036. Phone: 212PE61858. 386 of this issue, 

19 April 1974, Volume 184, Number 4134 SCIENCE 

AMERiCAN ASSOCIATION FOR Gasoline 
THE ADVANCEMENT OF SCIENCE 

Scienre serves its readers as a forum for the 
presentation and discussion of important issues Recently, Professor Marvin Paul of the City Colleges of Chicago sug- 
elated to the advancement of science, including gested to Science that we devote an entire issue to energy. The idea was 

the preseniation of minority or conflicting points received with skepticism, but consultation with readers scattered across 
of view, rather than by publishing only material 
on which a consensus has been reached. Accord- the United States caused us to proceed. The decision was taken Febru- 
ingly, all articles published in Science-including ar 
editorials, news and comment, and hook reviews y 4. Publication of the issue at this time was made possible by un- 
-are signed and reflect the individual views of the usually good cooperation of both contributors and staff. 
auihors and not official points of view adopted by The content of this issue was chosen to present material relevant to 
the AAAS or ilie instilsilions with which the authors 
are affiliated important public decisions of the next few years. Some such topics have 

Editorial Board been recently treated in Science5 and repetition here was unwarranted. 
1974 

ALFRED BROWN FRANK W. PUNAM Other topics will be dealt with later. 
JAMES F. CROW MAXINE F. SINGER One important matter not covered specifically in the following articles 
SEYMOUR S. KisT GORDON wOLMAN is gasoline and the automobile. Special notice seems desirable, for those 
Fii\NK PRESS 

1975 long lines at the service stations are telling us something. When people 
HERBERT S. GUTOWSKY DONALi) LINDSLEY are willing to appear at 5 a.m. at a station that is not scheduled to open 
N. BRUCE IJANNAY RUTH PATRICK 
DONALD K NNEDY RAYMOND H. Ti-IoMrso until 8 a.m., they convey a message about the importance that many 
OsNiEl. F. KOSHLAND, JR. people attach to their automobiles. In part the attachment is economic. 

Editorial Staff To many people, auto transportation is essential to their livelihood. In 
Editor part the attachment is emotional, as Kenneth Boulding suggests in an 

PHILTI' H. ABELSON article in this issue. Whatever the source of the demand, it would be 
Publisher Business Manage' 
WILLIAM l3Ev5N HANS NUSSBAUM politically impossible to force people this summer to get along on sup- 

Managing Editor: ROIiEItr . ORMES plies as limited as those of February 1974. In future years as people 
Assistant Editors: ELLRN B. MURPHY, JOHN B. adjust, as they change to vehicles consuming less gasoline, the ac- 

RINGLE ceptable level of supplies may drop. For this year and probably the next 
Assistants to the Editors: NANCY TEIMOURIAN, few years, a minimum acceptable daily consumption averaged over the 

PAIRICIA ROWE whole year is about 6.2 million barrels a day or about 5 percent less than 
Neies anti Comnient: JOHN WALSH, LUTHER - we consumed in 1973. Such a level would entail tension and grumbling. 

CARiER, DEBORAH SHAPLEY, ROBERT GILLETTE, NICHO- 
LAS wADE, CONsTANCE HOLDEN, BARBARA J. CULLITON, With present-day refinery practice, a demand of 6.2 million barrels 
SCHERRAINE MACK a day for gasoline fixes a minimum value for the input of crude oil. In 

Research News: ALLEN L. HAMMOND, WILLIAM typical instances, 48 percent of the crude petroleum is converted to 0. METZ, THOMAS H. MAUGH II, JEAN L. MARX, 
ARtHUR L. RoBINSoN gasoline. Thus to supply the minimum demand for gasoline, something 

Book Reviews: SYLvIA EB IIHAIIT, KATHERINE LIV- like 13 million barrels of petroleum must be processed. Our total con- 
INOSiON, ANN O'BRIEN sumption of oil and its products has been averaging about 17 million 

Cover Editor: GRAYCE FINGER barrels a day and our total production of crude oil and condensate has 
Editorial Assistants: MARGARET ALLEN, ISABELLA been about 11 million barrels a day. These figures indicate the central 

BOULDIN, BLAIR BURNS, NINKIE BURNS, ELEANORE 
BUTZ, MARY DOREMAN, JUDITH GIYELBER, CORRINE importance of gasoline consumption in dictating needs for crude oil. 
HARRIS, NANCY HARTNAGEL, OLIVER HEATWOLE, They also show that, in order merely to obtain enough gasoline, large 
CHRISTINE KARLIK, GINA BARI KOLATA, MARGARET 
LLOYD, ERIC POGGENPOHL, JEAN ROCKWOOD, LEAH quantities of gasoline or crude oil must be imported. There are, of 
RYAN, Lois SCHMITT, MICHAEL SCHWARTZ, RICHARD course, other important uses of the gasoline chemicals in oil that will 
SEMIKLOSE, YA Li SWiGART, ELEANOR WARNER 

Guide to Scientific h,istrionents: RICHARD SOMMER increase the lower limit on our need for oil. 
Aleut hers hip Recrt,itoteutt: GWENOLYN HUDDLE- Because of the central role of gasoline in energy problems, especial ef- 

Stibscription liecortis anti Member Records: ANN forts should be made both to decrease demand and increase supply. Had 
RAGLAN I) we been driving smaller, less gas-consuming cars, there would have been 

Advertising Staff no energy crisis. Some other forms of transportation consume less 
Director Production Manager gasoline, and their use should be encouraged. 
EARL J. SCHERAGO MARGARET STERLING 

Amliertising Sales Manager: RICHARD L. CHARLES In principle, the oil companies could increase the yield of gasoline 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burkiund from crude oil. This would require changes in refineries. Today about 
11 'N. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 10 percent of the energy of crude oil is used in providing heat for the 
07076: C. Richard Callis, 12 Unami Lane (201-889- 
4873); CHICAGO, ILL. 60611: Jack Ryan, Room refining processes. In principle, this heat could be furnished by coal. 
2107, 919 N. Michigan Ave. (312-DE-7-4973); BEV Through more intense input of hydrogen in the cracking process, larger 
ERLY HILLS, CALIF. 90211: Winn Nance, iii N. La 
cienega Blvd. (213-657-2772) yields of gasoline could be obtained. One refinery expert has guessed 
EDITORIAL CORRESPONDENCE: 1515 Massa- that yields might be raised to as high as 75 percent from the present 
chuselts Ave., NW, Washington, D.C. 20005. Phones: 48 percent. Such a shift would entail other shifts in the product patterns 
(Area code 202) Central Office: 467-4350; Book Re- 
views: 467-4367; Business Office: 467-4411; Circula- and in the consumption of hydrocarbons. 
lion: 467-4417; Guide to Scientific instruments: 467- The barriers to increased yields are costs and time, but these can and 
4480; News and Comment: 467-4430; Reprints and 
Permissions: 467-4483; Research News: 467-4321; should be overcome. Petroleum is too important to be used merely as 
Reviewing: 467-4440. Cable: Advancesci, Washington. 
Copies of "Instructions for Contributors" can be a source of heat.-PHILIP H. ABELSON 
obtained from the editorial office. See also page xv, ___________________________________________________________________________________ 
Science, 29 March 1974. ADVERTISING CORRE- 
SPONDENCE: Room 1740, ii W. 42 St., New York, * For a list of ..eleeted material related to energy that has appeared in Science, see page 
N.Y. 10036. Phone: 212PE61858. 386 of this issue, 



More not less. 
And from coal. 

Ridiculous? Hardly. 4. Coal should be used instead We must heat our homes and of- 
of oil to generate electricity fices and there's no more efficient 

It is, rather, a logical conclusion wherever practical, thereby way than with the electric iiHeat 
after cold analysis of America's saving a staggering amount Pump" system-for it is an energy 
plight, and energy resources. of oil. multiplier that actually delivers up 

And it's based on these truths: Electricity generated by coal to two times* more energy than it 
5. takes to power the device. 

1. We do have an energy crisis, can be used instead of oil and 
More specifically, we have an gas for countless energy So you see, the most sensible 
oil and natural gas crisis, needs, with a few exceptions way to help solve the energy short- 

-such as some forms of age is to generate more-not less 
2. We need to take a hard look transportation. -electricity. And from coal. 

at all the fuels we have, then 
make It possible to use each 6. The result will be still more You can quote us on that. 
wisely for its most critical use. savings of oil and gas, which 

can then be diverted to more 
3. America has a vast amount of critical uses where there is no 

coal-about half the world's suitable substitute. /\)  

known supply, or enough to  has oil. Let's dig it! 

meet our energy needs for One of the most crucial applica- 
500 years. tions for electricity is in heating. 

American Electric Power Company, Inc. 
Circle Na. 225 an Readers' Service Card 

How the remarkable Heat Pump works. All air contains a measure of heat, even in temperatures well below freezing. The heat 
pump doesn't produce heat, it transfers heat. It absorbs heat from the outside air and discharges it inside the house at the tem- 
perature desired. Simple, efficient and a real contribution to energy conservation. That's the heat pump-the energy multiplier. 

'The precise amount depends an the climate in which it is used. 
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E-C's new gel column 
cell handles clinical 
and research separa- 
tions. It's simple, 
easy-to-operate, gives 
precise results. Coin- h  

pletesystem available.  

 E-C Apparatus Corporation 
/ 3831 Tyrone Blvd N 

St Petersburg Florida 33709 
813 344-1644 
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Practical new professional microscope for 

tomorrow's practitioners--SWIFT Model M1001 
This SWIFT research quality micro- 
scope was meticulously designed 
to meet all requirements of medi- 
cal, dental, and other advanced 
biological science areas. Optics 
are of particularly high caliber. 
Binocular head is rotatable 3600. 
Stage is raised and lowered uni- 
formly on precision ball bearings 
with no lateral movement. Pa- 
tented clutch mechanism operates 
automatically to prevent damage 
to finely balanced gear train. 
Coarse focusing lock can be pre- 
set to prevent slide breakage. 
Fine focus control operates con-. 
tinuously throughout the entire 
range of magnification. 
Even with its many built-in pre- 
ventives for excessive wear and 
tear, and its extraordinary re- 
search features, the MiGOl is sur- 
prisingly moderate in price. Write 
today for literature, price list with . 
variable options in components, 
and name of nearest dealer for 
demonstration. 

SWIFT INSTRUMENTS, INC. 
SL Technical Instrument Division 

P.O. BOX 562, SAN JOSE, CA 95106 * 408/293-2380 SWIFT AGENCIES are located throughout the U.S. 
(MAIN OFFICE: Boston, MA) and in most foreign countries. 
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