


Start a
quiet revolution

Turn on a Beckman J-2IB Centrifuge

The new Beckman J-21B refrigerated
centrifuge is quieting down a lot of labs.
We’ve thoroughly sound-dampened it and
vibration-isolated the drive so there’s no
whine and very little noise.

But quiet is only one advantage of the
J-21B. It has an automatic vacuum sys-
tem that reduces wind friction and a
high-torque de drive that gets rotors to
speed fast. The advantage: you save con-
siderable time and often can complete
several more runs per day.

And J-21B rotors do more. For example,

INSTRUMENTS, INC.

the JCF-Z rotor permits separations hy
continuous flow, zonal and reorienting
eradient techniques—all in one rotor
body with interchangeable cores.

You can start a quiet (and more efficient)
revolution in your lab by buying a J-21B.
Send for Brochure SB-366 to Beckman
Instruments, Inec.,

Spinco Division,
1117 California
Avenue, Palo
Alto, Califor-
nia 94304.
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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-10 Instrument Camera costs
less than $70. It makes excellent

photomicrographs in seconds.
Your picture is as good as the

microscope’s own image because

the ED-10 uses the microscope’s
own optics.

3.CU-5 Close-up Camera is a hand-
held unit that takes closeups from
%:1to 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.

For detailed information,or a dem-
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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FREE MICROSCOPE BUYING GUIDE _ ki

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

RESEARCH « INDUSTRY « EDUCATION

A UNITRON MICROSCOPE CATALOG is Yours for the Asking.

" = SPECIAL EYEPIECES ond
MEASURING ACCESSORIES : . UNITRON wooe wes

UNITRON
LABORATORY
on

A Complote Live

Offering

TRY ANY UNITRON MICROSCOPE T\
FREE FOR 10 DAYS

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.

0T dupticates the

 UNITRON s ws UNITRON s us

3-0. WIDESELD BINOCULAR MODELS 3.5, WIDEMEILD MINOCULAR MODELS

UNITRON U005

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

Name

Company

Address

City State Zip
Circle No. 208 on Readers’ Service Card

MICROSCOPE SALES DIVISION
66 NEEDHAM STREET
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Now there's a REPIPET Dispenser
and Dilutor for every lah 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 ga, lifetime guarantees. Take a moment to circle the reader
repetitive measurements. Every lab reagent — even cor- |4 number for our free new catalog “L/| REPIPETS and
rosives — can be used with REPIPET Dispensers except g},

; Dilutors.”
I. Universal REPIPET Dispenser fits any d

container from %2 ml up to 5 gallons. }7{
Simply cut the TEFLON® tubing to fit. Wi
10 ml model $75.

4. NEW RerIPET Dilutor.
This simple, precise and
low cost Dilutor now
features sturdier con-

ot struction and low profile

nd container. Many models

@j 1 to 50 ml. 10 ml model

’ with 1 ml aspirator

2. NEW Low Silhouette with
new 2-opening wide-mouth
container. Leave the instru-
ment in place, use the
second opening to refill

with reagent. This 10 ml . $118.50.
unit $66.50 including o8
container. :%

|

{

g‘

3. NEW geriPET Jr 5. NEW auto-repipeT

Dispenser only Dispenser features air-
activated foot-operated
:glge‘sol'a:{;cugg';ak' pedal — frees both of
P S your hands for other

precision dispens-
er for non-corrosive
reagents. We in-
clude chemical
resistance chart.

work. The safest way
possible to dis-
pense corro-
sives. Model
shown is $160.

NEW mini-REPIPET
Dispensers. Especially
suited for dispensing
directly from diagnostic
reagent containers 12
ml and larger with 0.1%
precision. Avoid the
hazards of mouth

! : pipetting! All
Order from Labindustries 4 ; standard sizes
or your distributor. - $63.50.

LABI N D u s I BII s 1802 Second Street, Berkeley, CA 94710
Phone (415) 843-0220. Cable LABIND, Berkeley
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f

circuits.

A communications transmission system
that would harness electromagnetic
waves only a few millimeters long has
been an exciting prospect since the early
1930’s. Its bandwidth would be broader
than all of the presently used lower fre-
quencies combined, giving it dramatically
increased capacity and lower costs per
message.

Solid state devices capable of gen-
erating the required high frequencies
were developed at Bell Labs. But the
system would work satisfactorily only
within the controlled environment of a
nearly geometrically perfect tube, or
waveguide. It would require the develop-
ment of the first new physical transmis-
sion medium in a third of a century—
millimeter waveguide. .

Increases in long distance calling
have made millimeter waveguide an idea
whose time has come. In 1969, working
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
an inch of copper all along the insides of
the lengthy tubes. How to couple the
tubes to each other with their centers pre-
cisely aligned for the length of the system.

WESTERN ELECTRIC REPORTS

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 packedinspecially 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.

First the medium. Then the message.

Often the answers lay in the devel-
opment of new manufacturing tech-
niques. Western Electric engineers de-
veloped computer-designed rollers for
the straightening equipment to be used
by steel tubing suppliers. They innovated
a plating process in which the tubes are
rotated horizontally as the copperplating
solution is circulated through them. They
designed flanges which are welded to the
tubes with electron beams, and a center-
ing device that helps in machining the
flanges precisely.

And they so far outperformed pre-
vious expectations that the waveguide’s
size could be increased for lower trans-
mission losses —and fewer repeater sta-
tions will be necessary.

This year and next, extensive field
evaluation of the system will be con-
ducted in'a 20-mile corridor between
New York and Philadelphia.

Western Electric

We make things that bring people closer.
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Win a PYREX
beaker full of world.




Science is people. Science

is exploration. And adventure.
Discovery and drama. Science

is laboratories and labware.
Corning has crammed all that into
a beaker. Thirty days of tickets
and reservations. Enough to take
you around the world. Enough to
take three of you and your com-
panions to 80 historical labs.

You'll start at 1 the Corning Glass
Museum, a world-famous repos-
itory for facts and artifacts con-
cerning glass and science.
ThentoKennedy Internationaland
you'll 747 direct to London’s
Heathrow Airport.

Founded in 1799 by Count Rum-
ford, 2 The Royal Institution counts
such notables as Humphry Davy
and Michael Faraday as past fac-
ulty members. You'll study the
equipment they used and see
what's going on today.

South Kensington. 3 The Science
Museum, where practically every
major event in British science is
preserved.

Greenwich. 4 The Royal Observa-
tory, founded in 1675.

5 The National Maritime Museum
where you'll see John Harrison's
chronometer.

6 The Oxford University Museum
of the History of Science, which
houses an unparalleled collection

of scientific instruments dating
back to 250 A.D.

7 The chambers in which Roger
Bacon spent the last 14 years of
his life.

Cambridge. 8 The rooms of Isaac
Newton at Trinity College.

9The home of Francis Crick who,
along with J.D. Watson, won the
Nobel Prize for the discovery of
the double helical structure of
DNA.

10 The ante-chapel of Trinity Col-
legewhereyou'll ponder the works
of four of Trinity's illustrious sons:
Sir Francis Bacon, Sir Isaac New-
ton, Isaac Barrow and William
Whewell.

11 The Cavendish Laboratory
Museum.

12 Sheffield, where you'll tour an
18th-century industrial village—
complete with homes, factories,
machinery and the like.

13 The Royal Scottish Museum in
Edinburgh.

14 Glasgow University and a look
at the work of William Thomson,
Baron Kelvin.

Norway. 15 Kon-Tiki and a visit
with Thor Heyerdahl.

Upsala, Sweden. 16 The Apothe-
cary shop in which Carl W. Scheele
discovered oxygen.

17 Linnaeus’ house and garden.

Copenhagen. 18 The Post and
Telegraph Museum for a recon-
struction of Hans Christian Oers-
ted's discovery of the magnetic
properties of an electric current
in wire.

19 The island of Ven where Tycho
Brahe built the last naked-eye
observatory.

Haarlem, the Netherlands, boasts
20 The Teyler Museum and an
enviable collection of scientific
apparatus from all over Europe.
Leyden. 21 The National Museum
of the History of Science. 22 The
telescope through which Christian
Huygens discovered Saturn’s
rings. 23 Anton von Leeuwen-
hoek’s microscopes. 24 Fahren-
heit's thermometers.
Scheveningen. 25 The Gemeente
Museum houses the world’s very
best collections of musical instru-
ments and a history of acoustics.
26 Antwerp’s Folklore Museum,
where you'll study witchcraft, pop-
ular medicine and herb lore.
Bruges. 27 The Hospital of St.
John with its 13th-century ward
and 15th-century dispensary.
Brussels. 28 The Museum of Ven-
erable Art.

Paris. 29 Laboratoire Curie.

30 The Institut Pasteur.

31 Le Conservatoire National des

Arts et Métiers contains memor-
abilia and apparatus of such sci-
entists as Pascal, Lavoisier, Gay-
Lussac, Volta, and Becquerel.
32 The College de France, the
scene of work by Magendie (es-
tablished experimental physiol-
ogy), Laénnec (the stethoscope)
and Claude Bernard (physiology).
33 The Museumn of Natural History.
34 The Ecole Polytechnique.

35 Basel, Switzerland, the home
of Paracelsus.

Bern. 36 Einstein’s rooms.
Como, ltaly. 37 Museo Alessandro
Volta.

Milan. 38 Museo Nazionale della
Scienza e Technica Leonardo da
Vinci.

Marconi's wireless work is to be
seen in our next stop, 39 Bologna.
Florence. 40 The Instituto Museo
di Storia della Scienza. Galileo’s
telescopes. Next, a visit to 41 the
house in which Galileo was im-
prisoned from 1633 to his death
in 1642.

42 More Galileo in Pisa. The lean-
ing tower was made to order for
his earthshaking experiments on
the nature of falling bodies.
43Rome. The Accademia Nazion-
aledeLinceiin the Palazzo Corsini.
44 The Academie Nationale de
France.




45 The observatory of the Collegio
Romano, where Jesuit astronom-
er Father Angelo Secchi (1818-
1878) made thefirst spectroscopic
survey of the heavens.

46 Museo Copernico ed Astro-
nomico where Polish Astronomer
Nicolas Copernicus did much of
his early work.

47 Naples. The Zoological Station.

48 University of Padua. The ana-
tomical theater was built in 1594
by Fabricius of Acquapendente, a
pioneer of the comparative meth-
od of anatomical research and
discoverer of valves in the veins.

Vienna. 49 The Pharmakognos-
tiches Institute, which houses a
museum of 10,000 items of sci-
entific interest.

50 A reconstructed apothecary,
laboratory and print shop in the
Technisches Museum fur Indus-
trie und Gewerbe.
Czechoslovakia. Gregor Mendel
did his landmark work in genetics
in a 51 monastery in Brno.

Still in Prague. 52 Charles Univer-
sity where you will visit the rooms
in which Einstein, Ernst Mach and
Philipp Frank taught and worked.
Germany. Munich. 53 The Deut-
sches Museum. Reconstruction
of the laboratories of Lavoisier
and Liebig.

54 The werner von Siemens in-
stitute, where electrical engineer-
ing and research are traced from
1850.

Heidelberg. 55 The Deutsches-
Apotheken Museum, an ancient
castle packed with apparatus and
drugs, vessels and relics.

56 The Deutsches-Roentgen Mu-
seum in Remscheid preserves
Roentgen's apparatus, including
a 1905 X-ray lab.

57 The Deutsches Gesundheit-
museum in Cologne.

Berlin. 58 Chemistry Institute,
where Otto Hahn split the urani-
um atom in 1938.

East Berlin. 59 The Robert Koch
Museum. Koch, co-father of mod-
ern bacteriology, used glass slides
to grow cultures until his assis-
tant, Julius Petri, invented the
glassware that carries his name.

60 The home and garden of Alex-
ander V. Humboldt.

61 The library of Max Planck.
62Charité Hospital where Rudolph

Virchow, founder of cellular path-
ology, first described leukemia.
Cracow, Poland. 63 Collegium
Majus for a look at the telescopes
of Copernicus.

A jet to Rumania and a drive to
Cluj for a visit to 64 an 18th-century
apothecary shop.

Name.

Greece. 65 The Lyceum, where
Aristotle taught from 355 B.C.
until just before his death. 66
Plato’s Academy.

Istanbul. 67 Pergamon where
Galen practiced medicine.

Bombay. 68 The Tata Institute of
Fundamental Research, devoted
to nuclear research, computer sci-
ence, molecular biology, radioas-
tronomy, and mathematics.

69 The Bhabha Atomic Research
Center is India’s national center
of research for the peaceful use
of atomic energy.

70 The Yoga Institute. Here you
can learn Yoga culture, technique
and scientific discipline.

Russia. 71 Academy of Sciences
in Leningrad. Pavlov's lab.

72 The Anthropological and Eth-
nographical Museum.

73 The Mendeleyev Research In-
stitute.

Moscow. 74 The National Eco-
nomic Achievements Exhibition.
Tokyo. 75 The Kitasato Institute,
founded by Baron Shibasaburo
Kitasato who isolated the agents
which cause bubonic plague and
dysentery.

You'reback on American soil when
you visit 76 the Hawaii Volcano
Observatory.

To wind up your trip we want to

Around the world in 80 labs.

The World of Science. Now there's an idea that really sends me. Here's my entry.
| am engaged in (+): O Medical

O Educational

Firm/Affiliation

Business Address

City __ State

Zip

My Corning dealer salesman is

give you the opportunity to see
any four labs in the U.S. 77, 78,
79, 80 which hold particular in-
terest for you. We will do our level
best to arrange a visit for you to
four labs of your choice.

OFFICIAL RULES —NO PURCHASE REQUIRED
1. This sweepstakes is only open to those
employed in medical, educational, or indus-
trial fields who normally work with labware.
Or who supervise or administer a laboratory.
Or who purchase or stock labware

2.To enter, complete this official entry blank,
or, on a plain 3 x 5-inch piece ot paper, hand
print your name, address, and field of activity

3. Enter as often as you wish, but each entry
must be mailed separately to: Around the
World in 80 Labs, P.O. Box 1730, Blair, Ne-
braska 68009. Entries must be postmarked
by September 30, 1974 and received by Oc-
tober 15, 1974.

4. One winner from each of the three fields
of actiwt}(ﬂnduslry, education, and med-
icine— will be picked from among all entries
received in random drawings conducted by
the D.L. Blair Corp., an independent judging
organization. Decisions of the judges are
final. Winners will be-notified by mail. Winners
will travel in a group departing on a date to
be selected by Corning Glass Works. Departure
is estimated to be between the months of
May and July, 1975 for a trip duration of 30
days. Corning Glass Works reserves the right
to modify tnp itinerary as a result of con-
ditions prevailing at time of prize award. No
substitution for prizes permitted. Entrants
must be residents of U.S.A.

5. This sweepstakes is void where prohib-
ited, taxed or restricted by Federal, state or
local laws and regulations. Employees of Corn-
ing Glass Works, its advertising and sweep-
stakes agencies, dealers, and their families
are not eligible. Federal, state and other taxes,
ifany, are the responsibility of the prize winners.

6. All prizes are guaranteed to be awarded.
Names of the prize winners will be furnished
to anyone who sends a stamped, self-address-
ed envelope to Corning Laboratory Sweep-
s?;seg. Corning Glass Works, Corning, N.Y
1

0O Industrial Activity

CORNING

Makers of PYREX® labware



/. BOOKS OF CURRENT INTEREST

W. WILSON and R. JONES

ENERGY, ECOLOGY, AND THE
ENVIRONMENT

In Press

An overview of energy—concepts, technology, resources,
environmental problems, risks, etc. A lucid presentation of the
subject for the non-expert and student.

Nuclear Science

J. GRAHAM

FAST REACTOR SAFETY

1971, 367 pp., $19.50

W. M. STACEY, JR. ,
VARIATIONAL METHODS IN
NUCLEAR REACTOR PHYSICS

1974, 192 pp., $18.50/£9.00
E. J. HENLEY, ed.

ADVANCES IN NUCLEAR SCIENCE
AND TECHNOLOGY /Vol. 8

In Press

R. VANDENBOSCH and J. R. HUIZENGA
NUCLEAR FISSION

1973, 438 pp., $29.50

Geology, Geophysics, and
Natural Resources

K. YA. KONDRATYEV

RADIATION IN THE ATMOSPHERE

1969, 912 pp., $44.00/£20.30

Methods in Computational Physics

Vol. 11 /SEISMOLOGY, SURFACE WAVES,
AND EARTH OSCILLATIONS

B. A, BOLT, ed.
1972, 303 pp., $24.00/£11.30

Vol. 12 /SEISMOLOGY: Body Waves

and Sources
B. A. BOLT, ed.
1972, 384 pp., $29.00/£13.70

Vol. 13/GEOPHYSICS

B. A. BOLT, ed.
1973, 486 pp., $44.00

H. E. LANDSBERG

ADVANCES IN GEOPHYSICS Vol. 17

In Press

A. SAN PIETRO, et al.
HARVESTING THE SUN:
Photosynthesis in Plant Life
1967, 342 pp., $11.00/£5.05

T. F. IRVING, JR.

ADVANCES IN HYDROSCIENCE, Vol. 10

Fusion and Plasma Physics
H. CABANNES

THEORETICAL
MAGNETOFLUIDDYNAMICS

1970, 233 pp., $14.00/£6.45

R. C. DAVIDSON

METHODS IN NONLINEAR PLASMA
THEORY

1972, 356 pp., $21.00/£9.65

G. SCHMIDT

PHYSICS OF HIGH TEMPERATURE
PLASMAS

1966, 340 pp., $14.50/£6.80

G. ECKER

THEORY OF FULLY IONIZED
PLASMAS

1972, 344 pp., $27.50/£9.90

P. GRIVET

THE PHYSICS OF TRANSMISSION LINES
AT HIGH & VERY HIGH FREQUENCIES

Vol. 1: Primary and § dary P ters, Traveling Waves,

Pulses
1970, 353 pp., $22.50/£8.00

J. F. READY

EFFECTS OF HIGH-POWER
LASER RADIATION

1971, 423 pp., $18.50/£8.50

K. H. SPRING

THE DIRECT GENERATION
OF ELECTRICITY

1965, 410 pp., $21.50/£8.00

H. B. PALMER and J. M. BEER

COMBUSTION TECHNOLOGY:
Some Modern Developments

In Press
C. L. THOMAS

CATALYTIC PROCESSES AND PROVEN

CATALYSTS
1970, 284 pp., $15.00/£6.90

E. C. OKRESS

MICROWAVE POWER ENGINEERING
Vol. 1: G t

1968, 354 pp., $19. 50/£9 00
Set Price: $31.75

Vol. 2: Applications

1968, 414 pp., $19.50/£9.00

V. NEWHOUSE
APPLIED SUPERCONDUCTIVITY

Vols. 1 and 2
In Press

Prices subject to change without notice.

_@
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Any gas you canfindin nature,
Linde can deliver by flask or trailer:
Plus an almost infinite number
of mixtures. Theyte all
in our 108 page catalog.

For free copy write:
Union Carbide Corporation
Linde Division, 10th Floor,
270 Park Avenue, New York, New York 10017
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Cylindrical pore ————, :

Cytoplasmic o~ e
— prnlrusiom--mJ/

Normal RBC —

Red blood cells captured
on membrane. RBCs become

This membrane
Is different

It's Nuclepore®, the membrane with uniform,
cylindrical pores—up to 10%/cm2—and a smooth,
flat surface. The results? Fast filtration and absolute
particle capture for uses ranging from microscopy
to sterilization.

Nuclepore membranes are transparent; will not
stain; are resistant to chemicals and temperatures;
and biologically inert. They’'re repeatedly autoclav-
able, and they won't crack. A patented chemical
etching process insures precise pores and mem-
brane uniformity.

Choose standard pore sizes from 300A to 8 um.
Or, have pore size and density tailored to your
requirements. You also have your choice of shapes,
sizes and accessory equipment: all available from
major lab supply distributors, or direct from
Nuclepore.

See the difference for yourself. For a free sample,
call or write:

spherical during filtration at 12 cm Hg.
RBC in right center of photo is entering
two pores simultaneously. (SEM 6000X; Courtesy

oL
< VGCLEPORE

7035 Commerce Cir., Pleasanton, Ca. 94566

of Dr. Shu Chien, Columbia University.)

(415) 462-2230
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. The same professionally
acclaimed audio-visual
technical programs
offered nationwide in
Beckman Training
Centers are now
available for your
own lab, plant,
or classroom.
Each program, in a special album, consists of
printed script, set of 35mm slides, and tape cas-
settes keyed to the slides.

19 APRIL 1974

The following courses range from basic material to ad-
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.

1 Beckman New Dimension Series 1
! 2500 Harbor Blvd. :
1 Fullerton,GA 92634 I
I Please send me prices, complete information, and your catalog. Il
: Name :
: Title :
| Company 1
: Address :
S e T S 474 insTrRUMENTS, inc. 1
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Iintroducing low-cost, quantitative TLC.

Here is a new Kontes system that
offers high resolution, quantitative
TLC analysis at low cost.

The brain of the system is the unique
and patented Kontes Densitometer*
which automatically scans by diffuse
reflectance or transmittance and
measures the density of migrated
spots against a reference value. It
utilizes a rugged and highly reliable
fiber optic scanner to create outputs
compatible with existing chart re-
corders, digital readout devices, or
other EDP hardware. The densitom-
eter sells for $2250.

Our air-manifold Chromaflex®
Spotter** is the heart of the system.
It consistently makes uniformly-
sized spots on all standard TLC

plates. The Chromaflex Spotter was
specifically conceived to enhance
the accuracy of densitometric anal-
ysis by precisely controlling the spot
size—up to 2 ml of solvent extract
can be spotted to a controlled diam-
eter of 6mm or less with a reproduc-
ibility of £2%. The Chromaflex Spot-
ter sells for $150.

In combination, our densitometer
and spotter afford reproducible,
quantitative analysis at a cost un-
matched by other methods. The
practicality of the Kontes system is
documented by a bibliography of
applications and a comprehensive
manual.

To round out the system, our TLC
line also includes an unusually high-
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performance chart recorder, pre-
coated plates, developing tanks, and
other accessories.

For further information contact your
Kontes man or send for our detailed
brochure.

*‘Determination of Reflectance of Pesticide Spots
on Thin-Layer Chromatograms Using Fiber Op-
tics'', Morton Beroza, K. R. Hill, Karl H. Norris,
ANALYTICAL CHEMISTRY, September 1968, U.S.
Patent 3,562,539. Other patents pending.

*+“An automatic spotter for quantitative thin
layer and paper chromatographic analysis by opti-

cal scanning.” Melvin E. Getz. Journal of the
AOAC, Volume 54, No. 4, 1971. Patent Pending.

KONTES

Vineland, N.J. 08360

Regional Distributors: KONTES OF ILLINOIS, Evanston, lllinois « KONTES OF CALIFORNIA, San Leandro, California




Eastman Organic Chemicals

CWS

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:

&l

Formulated for counting

EasTMAN Concentrate I samples with low quench.

EasTMAN Ready-To-Use 1 }
EASTMAN Dry Blend 1

unt ng

Formulated for counting

EAsTMAN Concentrate 11 highly quenched samples.

EasTMAN Ready-To-Use II}
EAsTMAN Dry Blend II

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
Scichemco

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.

®  Eastman Kodak Company 465 o
Eastman Organic Chemicals

®  Dept. 412L d
Rochester, N.Y. 14650

° °

® Please send a copy of JJ-59 to: °

° Name °

° Position °

° Affiliation °

° Address °

° City State Zip °
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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 PT1200
and the PS1200.

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 BCD 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 PT1200 and PS1200 have a
weighing range of 1200 g—with readability of
0.01 g for the PT1200, and 0.1 g for the
PS1200.

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.

T Merler

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...
from a reliable supplier.

Amersham/Searle has one of the finest and largest
technical staffs devoted to the preparation of labelled
compounds in general and over 15 years' experience
in preparing labelled nucleotides in particular.

We have one of the most advanced and
comprehensive quality control programs for analyzing
our products and it includes the use of our unique 100
channel radiochromatographic analyzer. In addition,
we conduct extensive research on the preparation,
utilization, storage, and stability of labelled
nucleotides. This is to assure you, our customers, that

your specific requirements with regard to availability
and purity are met.

For a comprehensive listing of products, discussions
on the history, practical techniques, and pitfalls that
may be encountered in using labelled nucleotides,
send for your copy of the brochure entitled " Nucleotides!’

Our specific activity is service

=+= Amersham/Searle

AMERSHAM /SEARLE CORPORATION

An Activity of G. 0. Searte A Co. snd the Radiochemicai Centre

2636 S. Clearbrook Drive/Arlington Heights, lilinois 60005
Telephone: (312) 593-6300—Telex: 28-2452

In Canada: 400 Iroquois Shore Road/Oakville, Ontario

Telephone: (416) 364-2183—Telex: 069-82216 R 747000
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=
lntrOduCIng Much easier to use and far more powerful than any other LC

= system, the 8500 is one of the most significant instruments ever

the fl rst Lc system 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

a ma es l easy panel. No other LC system is so easy to operate and control.

But, more important, no other LC system gives you

to use the f"ll power so much capability to us,oef tpgufiléllcahr:ilr);t;t:glg ang\r’;f
- - .
of liquid chromatography ‘.. i s

h v - ficant margin of extra pressure to optimize
your analysis and take full advantage of the

LR .t e arlan 8500 speed and resolution of the most efficient LC 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.™

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
office nearest you or write

I Varian Instrument Division,

% | 611 Hansen Way,

Palo Alto, Calif. 94308.

Every component in the 8500 gradient chromatograph
extends the range of liquid chromatography. The 8500 psi
pump, injector and columns, the Variscan UV-Vis detector,
the multilinear solvent/flow programmer and simple
digital controls, combine in a super-performance system
that makes it possible to do almost everything in LC

either better or faster.
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'he longuoge 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
By J. O'M. Bockris and Z. Nagy

This timely work reviews the world energy situation
from an ecological standpoint and discusses such
important topics as solar and atomic energy and the
use of synthetic fuel (hydrogen for long distance energy
transport and storage.

204 pages $12.50
Journal of the Electrochemical Society

“. . . an excellent introduction to the specific problem
of pollution and its electrochemical control.”

Electrochemistry of Cleaner
Environments

Edited by J. O’'M. Bockris

296 pages $22.50

Just Published!

Nuclear Energy by Lasers
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.

Approx. 425 pages $29.50

Selected by Choice for their annual Outstanding
Academic Books List!

Engine Emissions

Edited by George S. Springer‘
and Donald J. Patterson

371 pages $28.50

Nature

. a valuable . . .
power.”

record of current thinking on tidal

Now in its second printing!
Tidal Power

Edited by T. J. Gray and O. K. Gashus

630 pages $28.00

Nature

‘. . . the publishers of these [papers] are to be con-
gratulated.”

Emissions from Continuous
Combustion Systems

Edited by Walter Cornelius

and William G. Agnew

479 pages $25.00

Journal of the Institution of Engineers,
Australia

““. . . this definitive volume provides material to under-
stand and attack the problem. .

Now in its third printing!
Combustion-Generated
Air Pollution

Edited by Ernest S. Starkman

335 pages $14.50

Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011
In United Kingdom: 4a Lower John Street, London WI1R 3PD, England

232 Circle No. 220 on Readers’ Service Card

- SCIENCE, VOL. 184



FOR

COUNTING!

WITH
FAST RISE/FALL TIME

HIGH GAIN AND EXCELLENT

STABILITY EMI TYPE 9813B

The 9813B is a 14-stage linear focussed
photomultiplier with a high performance
bialkali cathode and extremely low dark
current. Gains of the order of 108 are
easily achieved at less than 2,500V and
dark currents are typically 10 na. at
5,000 A/1m. The 9813B has been care-
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 - 3.6 nsec; transit
time - 45 nsec. Coupled to a Sodium
Iodide Crystal, the 9813B gives a typical
pulse height resolution of 7.5% to Cs 137.

For applications in the U.V. such as
Cerenkov counting, the 9813QB with a
quartz (fused silica) window is avail-
able. S-20 variants for laser detection
and similar applications can be obtained
with Pyrex or quartz window (9816B
and 9816QB). In addition, there are 10
and 12 dynode versions in both the
bialkali and S-20 cathodes. All types can
be furnished capped with the standard
B-20 base, or with the low loss B19A
teflon socket.

HERR

our first
order

- research
microscope

THE M-20.

The Wild M-20 is for all observation methods, and for all types of
illumination. With every useful accessory and attachment available,
it does what you want it to do, when you want to do it.

Our new high-intensity 12v100w Quartz lodine Single Illuminator
Base* now provides ample light for combined phase-contrast polar-
ization, high power color photomicrography, darkfield fluorescence,
and up to oil immersion.

The Wild M-20 is one microscope you don’t outgrow. It grows with
you. A real budget saver, from the family of great Swiss optical in-
struments for geodesy, photogrammetry and microscopy. Backed by
fast, full factory services.

#UPDATES ALL WILD M-20, M-11 AND M-12 MICRO-
SCOPES. MOUNTS PERFECTLY WITHOUT ADAPTATION.

WRITE OR CALL FOR
BROCHURE ON THE SINGLE
ILLUMINATOR AND M-20.

WILD HEERBRUGG INSTRUMENTS, INC.
FARMINGDALE, NEW YORK 11735  516-293-7400

WILD OF CANADA, 881 LADY ELLEN PLACE, OTTAWA 3, CAN.
WILD OF MEXICO, S. A. LONDRES 256, MEXICO 6,D. F.
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q TV

presents 500

S
0 VC ol UME*

for 30 minutes of

Introducing the totally new 1920,

In order to introduce a scientific and engineering electronic
calculator so new and different that it defies description, we've
come upwithauniquekind of offer. One of the most fascinating
printed works of the century. A 500 page volume of the long
lost notes of Leonardo da Vinci.

Long available only to serious scholars and meticulously
penned in a mysterious mirror writing, this newly translated
volume contains a wealth of information. Leonardo’s volumi-
nous notes on sculpture, architecture, astronomy, anatomy,
physical geography, engineering, and mechanics showing him
to be centuries ahead of his time. Sold in fine bookstores for
five dollars. And it's yours absolutely free.

In return for this gift, we want to show you a new electronic
computing device so-unique that it must be tried to be be-
lieved.

Adevice that allows youtoworkin algebraic form. And that's
only the beginning. With the 1920 you work with the simplest
keyboard, so comfortable that it can become second-nature.

Simpler than any you've ever tried, but with all the power
you'llever need. Plus a display you can read even from across
aroom.

And in 30 minutes we can show you what we mean.

And for your time, with no further obligation, we will present
you with a card you return to us. As soon as we receive it, we'll
send your Leonardo Volume by return mail.



pages of DaVinci
your time.

——————————— 1 Our supply of the Notebooks is limited. So to be sure to get
g”%‘ge Thle ACaIcuIaté)r Compr\?”y —— [:B MONROE! yours early, act now,
elntlri venue \ 'él’ggg Pew Jersey To reserve your copy, and schedule a demonstration please
Bg' I'?n 'm‘:;?;f:; §ut g ;Eftieef?r!'fg?rr;’ar‘tiig%?:”tomuf”t' return the coupon or call your local Monroe office. We're sure
offer by return mail / that both our product and the Leonardo Notebook will amaze
you. And provide for time well spent.

Title
oo MONROE
Phone TheCalculator Company.

[
|
|
|
[
[
|
I Name
|
|
|
[
|
|
[
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We’re about to lay down a new declaration of

independence.

Or, at least the first line of it.

The Trans Alaska Pipeline. About
800 miles long, and spanning

the length of Alaska from the

North Slope to the warm water port
of Valdez.

We're a partner in the Alyeska
Pipeline Service Co., which will build
and operate the pipeline. Ultimately,
as much as 84,000,000 gallons of oil
will flow through its length every day.

If our nation’s goal is to be energy

independent by the end of the
decade, those 84,000,000 gallons of
domestic crude oil will take us a

big step in that direction.

Of course, it is not going to come
cheap. By the time it is completed,
hopefully in 1977, we expect our
share (28%) to reach more than
one billion dollars.

Even this won't give our nation

total self-sufficiency. We will still
have to find other sources of oil at
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home. Off our coasts. In shale.
In tar sands.

And we'll have to do much more
research into non-petroleum energy
sources as well—like coal and
nuclear power.

We aren't saying the country
should turn its back on the
petroleum resources of the rest
of the world. But it will be

nice not to have to depend

on them.

AtlanticRichfieldCompany <



For ore and coal petrography... palynology...
precise photometric reflectivity measurements...

The Zeiss Photomicroscope llii

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 2S6. Or call (416) 449-4660.

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

THE GREAT NAME [N OPTICS

i

WEST GERMANY




Beneath that attractive exterior
there’s a heart of cold.

-73°C cold, in a 29° 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 -87° C. They're even better than they look.

Insulated throughout with
5 inches of polyurethane.
Slows the warm-up process

in case of power failure. \

All steel construction.
Durable and quiet-running.

‘ 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 accessihility.
with its own transparent
door. Minimizes cabinet
exposure to outside air.

Flush-mounted controls and
accessories, with built-in
facilities for additional
accessories.

Heavy-duty draw-type latch
to insure good sealing.

115V plug-in operation.

Wheels easily from
station to station.

Forma Scientific®

BOX 649+ MARIETTA, OHIO 45750 - 614/373-4763 - TELEX 24-5394 Circle No. 214 on Readers’ Service Card



Zeiss Microscope Photometers
are not expensive...not for what you get:

The most accurate Quantitative Microscopy—photometri-
cally, via absorbance, transmittance, reflectance, and fluores-
cence. Starting with a Zeiss Research Microscope, you select a
photometer system as inexpensive or as sophisticated as your
requirements demand and your funds permit. With or without
automated scanning stage and small desk or laboratory com-
puter, Zeiss Microscope Photometers give you the best value
of all photometric systems.

Great Zeiss optics, superior electronics and modular de-
sign make the difference . . . for both research and routine

applications in life and material sciences. The world's most pre-
cise Scanning Stages with 0.5 x or 10 x minimum step sizes
can be driven over areas up to 25 x 75 mm in on-line or off-line
mode. Rectangular or circular measuring diaphragms are varia-
ble to suit any object regardless of shape or size. Only Zeiss has

fully corrected refractive optics for U. V. and visible ranges for
up to 100x magnification. (With a single objective and con-
denser you can cover both ranges.) And the highly accurate
and stable Photometer-Indicator features 4-digit display, 0-3A
range, scale expansion, zero-suppression, analog and BCD
output.

Extensive data processing capabilities. Programs for auto-
matic scan control, photometric printout, histograms, tabula-
tions, morphological information and other parameters.

For complete data, write: Carl Zeiss, Inc., 444 Fifth Ave.,
New York, N.Y. 10018. Or call (212) 736-6070.

In Canada: 45 Valleybrook Drive, Don Mills 405, Ontario.
Or call (416) 449-4660.

Nationwide service.

SHOWROOMS IN: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C., MONTREAL, TORONTO, VANCOUVER

THE GREAT NAME IN OPTICS

WEST GERMANY
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Only the Gould 6000 gives you
128 floating and integrating inputs,

real time monitoring,
200 points/sec.and a

3M computer grade tape cartridge
in a Data Acquisition System.

The Gould 6000 is an analog to High performance, high or
digital data logger-reader that's the low scanning speed.
best way we know of to monitor Our full-floating integrating front
and record low frequency data. end minimizes signal noise and
It scans up to 128 input channels, eliminates sampling errors inherent
converts the data to digital form, with other data collecting systems.
displays the data for real-time Each analog input is fully floating
monitoring and stores the results with respect to the chassis ground
on 3M %" computer grade and continuously integrated
magnetic tape. during the entire scanning period.
The Gould 6000's 128 inputs may
be all analog or up to 48 digital

and 80 analog. There are four full
scale programmable gain sensi-
tivity ranges: =10mV, =100mV,
+1V and =10V.

To select the scanning rate, push
one of the six buttons on the
front. The rate can be varied from
200 points per second to 1 scan
every ten minutes. In an external
record mode, a scan can be
triggered by an external clock or
an event.




A significant advance in
tape handling.
The V4" computer grade magnetic
tape in a front loading reel-to-reel
cartridge represents a significant
improvement in tape handling.
The 3M cartridge has 8 times the
storage capacity of a cassette
while eliminating tape handling
problems frequently associated
with large, expensive 12" reel-to-
reel transports.

In addition, the cartridge
combines plug-in convenience,
foolproof operation with a single

motor drive, a built-in File Protect,
4-track read-write capability.

A typical writing error

rate approaching one part in
100 million.

The Gould 6000’s typical error rate
which approaches 1 part per 108
translates to only one writing error
for every 12 tape cartridges used.

Connect up to 128 inputs to
the Gould 6000 and you won't
miss a thing.

The Gould 6000 can be used just
about anywhere to monitor just
about anything. It's being used for
poltution monitoring, chemical
processing and refining, weather
and seismic recording, product
testing, and applied research in
various fields.

The Gould 6000’s light-weight
(under 36 pounds), easy to use
controls and rugged construction
make it a natural for portable, as
well as on-site data acquisition
jobs.

SCANNER CARD / Erogrammable Gain Fixed Gain Analog Famstog thannels (8 anaiog channets,
OPTIONS (8 analog channels) (8 analog channels) 1 digital channel) 3 digital channels)

O (00

[TTT]

GOULD 6000

DATA LOGGER/READER
(Up to 2 Scanner Cards
plus 1 Interface Card)

Local Display Unit

SLAVE SCANNER
(Up to 5 Scanner Cards)

\ Y

\ \

INTERFACE CARD /. ASCIl Monitor gef‘,e{% Purpose POP-8 Parallel
OPTIONS Interface !rﬁg?facca a Data Interface

Tape Deck
interface

EEEEEEEEEEES)

R

e ———

ONO,

Printer Communications

Coupler

Video Display

The complete data

acquisition system.

The Gould 6000 is truly an
operational definition of what a
high performance data logger-
reader should be. If your research
requires an instrument of this
quality, contact your nearest Gould
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Minicomputer

V2! Tape Deck

Sales Engineer or Representative.
Or write us for detailed
performance information and
specifications. Gould Inc.,
Instrument Systems Division,

3631 Perkins Avenue, Cleveland,
Ohio 44114 or Kouterveldstraat
Z/N, B 1920, Diegem, Belgium.

=: GOULD




The Growing Energy Library

Energy:
Problems, Solutions

What is the effect of energy short-
ages on agriculture? What are the
possibilities of extracting energy
from temperature gradients in the
ocean? What is the role of scientists
in the energy crisis? These and
other issues are the topics of
Science reprints—a valuable
supplement to the growing library
of AAAS materials on our energy
problems. The pervasive nature of
the energy problem inevitably
leaves gaps in any attempts to
explain it. Use these Science
reprints to fill in the gaps. The
relationships between energy and
agriculture, the factors that influ-
ence electricity use, possibilities
for an exotic fuel and other issues
in developing energy policies are
among topics discussed.

Circle number corresponding to listing
above. Indicate number of copies on
line. Reprints are priced at 40¢ each.
Orders totalling less than $10.00 must
be accompanied by your remittance.

1 2
5

3 ____ 4

7
Amount Enclosed

Name

Address

City

State Zip

Send to:

AAAS Reprints, Dept. El

1515 Massachusetts Avenue, N.W.
Washington, D.C. 20005

080000000000 0000000000000000000

90000000000000000000000000000000000000000000
900000000000 000000000000000000000000000000

1 Berg, C. A.,

Energy Conservation Through
Effective Utilization,

181, 128 (13 Jul 73)

2 Chapman, D., Tynell, T., Mount, T.,
Electricity Demand Growth and the
Energy Crisis,

178, 703 (17 NOV 72)

3 Eipper, A. W.,

Pollution Problems, Resource Policy,
and the Scientist,

169, 11 (3 JUL 70)

4 Othmer, D. F., and Roels, O: A.,
Power, Fresh Water, and Food from
Cold, Deep Sea Water,

182, 121 (12 OCT 73)

5 Pimentel, D., L. E. Hurd, A. C.
Bellotti, M. ]. Forster, 1. N. Oka,
0. D. Sholes, R.]J. Whitman,
Food Production and the Energy
Crisis,

182, 443 (2 NOV 73)

6 Reed, T. B., and Lerner, R. M.,
Methanol: A Versatile Fuel for
Immediate Use,

182, 1299 (28 DEC 73)

7 Sagan, L.A.,
Human Costs of Nuclear Power,
177, 487 (11 AUG 72)

Energy:
A Dialogue

Energy: A Dialogue, is a series of
6 audiotapes dealing in depth with
the energy dilemmas we now face
in the United States. They were
created from long hours of inter-
views with people in this country
who know about the energy prob-
lem. The series focuses on three
major themes: The energy crisis,
what it is and how it got that
way; the technological options
and their relative merits; and the
interrelationship of energy with
life styles, environment, popula-
tion, resources, trade policy,
politics and the family budget.

EDITED AND PRODUCED BY
NORMAN METZGER

$49.95 ($39.95 Members' Price)

The Energy Crisis: Myths and Realities
What Lights the Lights

The Temporary Energy

New Faces on Old Fuels

The Tarnished Dream of Nuclear
Power

An Energy Timetable: Nuclear
Power vs. Fossil Fuels

Energy Exotics: Geothermal Energy,
Solar Energy, Magnetohydro-
dynamics, Tidal Power, Hydrogen

The Future for Fusion

Choices for the Future: Energy
Management

Take the Bus
The Politics of Energy
Reprise



CONTRIBUTORS:

Morris A. Adelman, MIT

Joseph Barnea, United Nations
Manson Benedict, MIT

Duane Chapman, Cornell University

Donald Cook, American Electric
Power Company

S. David Freeman, Energy Policy
Project

Robert L. Hirsch, Atomic Energy
Commission

John Holdren, California Institute of
Technology

Jack Howard, MIT

Henry W. Kendall, MIT

James Brese, Atomic Energy
Commission

Lawrence Lidsky, MIT

Michael McCloskey, Sierra Club

Walter J. Mead, Energy Policy Project

Aden Meinel, University of Arizona

Bruce C. Netschert, National
Economic Research Associates, Inc.

John F. O'Leary, Atomic Energy
Commission

Herman Postma, Oak Ridge National
Laboratory

David Rose, MIT

Milton Shaw, Atomic Energy
Commission

Richard G. Stein, Richard G. Stein
Associates

Arthur M. Squires, Gity University of
New York ’

Alvin Weinberg, Oak Ridge National
Laboratory

Jerome Weingart, California Institute
of Technology

David C. White, MIT

Raymond Wright, American
Petroleum Institute

Energy and
the Future

Energy and the Future, a new and
authoritative AAAS book, takes a
long-range look at energy. Based
in part on the recent series in

Science, this book surveys current
and future sources of energy and

describes the relevant technologies.

It also assesses their potential
environmental problems and
identifies the technical obstacles
to their development. The broad
scope and balanced perspective of
Energy and the Future make it a
valuable resource for anyone wish-
ing to explore the scientific and
technological basis of the energy
dilemma.
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® 220 test tubes (18 x 150 mm)
@ Drop counting-time

@ Control box can be removed
for remote operation

® Shut-off for column effluent
and pump

® Electronic digital counter

® Rugged construction prevents
jamming of racks

Model FC-220
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Gasoline

Recently, Professor Marvin Paul of the City Colleges of Chicago sug-
gested to Science that we devote an entire issue to energy. The idea was
received with skepticism, but consultation with readers scattered across
the United States caused us to proceed. The decision was taken Febru-
ary 4. Publication of the issue at this time was made possible by un-
usually good cooperation of both contributors and staff.

The content of this issue was chosen to present material relevant to
important public decisions of the next few years. Some such topics have
been recently treated in Science* and repetition here was unwarranted.
Other topics will be dealt with later.

One important matter not covered specifically in the following articles
is gasoline and the automobile. Special notice seems desirable, for those
long lines at the service stations are telling us something. When people
are willing to appear at 5 a.m. at a station that is not scheduled to open
until 8 a.m., they convey a message about the importance that many
people attach to their automobiles. In part the attachment is economic.
To many people, auto transportation is essential to their livelihood. In
part the attachment is emotional, as Kenneth Boulding suggests in an
article in this issue. Whatever the source of the demand, it would be
politically impossible to force people this summer to get along on sup-
plies as limited as those of February 1974. In future years as people
adjust, as they change to vehicles consuming less gasoline, the ac-
ceptable level of supplies may drop. For this year and probably the next
few years, a minimum acceptable daily consumption averaged over the
whole year is about 6.2 million barrels a day or about 5 percent less than
we consumed in 1973. Such a level would entail tension and grumbling.

With present-day refinery practice, a demand of 6.2 million barrels
a day for gasoline fixes a minimum value for the input of crude oil. In
typical instances, 48 percent of the crude petroleum is converted to
gasoline. Thus to supply the minimum demand for gasoline, something
like 13 million barrels of petroleum must be processed. Our total con-
sumption of oil and its products has been averaging about 17 million
barrels a day and our total production of crude oil and condensate has
been about 11 million barrels a day. These figures indicate the central
importance of gasoline consumption in dictating needs for crude oil.
They also show that, in order merely to obtain enough gasoline, large
quantities of gasoline or crude oil must be imported. There are, of
course, other important uses of the gasoline chemicals in oil that will
increase the lower limit on our need for oil.

Because of the central role of gasoline in energy problems, especial ef-
forts should be made both to decrease demand and increase supply. Had
we been driving smaller, less gas-consuming cars, there would have been
no energy crisis. Some other forms of transportation consume less
gasoline, and their use should be encouraged.

In principle, the oil companies could increase the yield of gasoline
from crude oil. This would require changes in refineries. Today about
10 percent of the energy of crude oil is used in providing heat for the
refining processes. In principle, this heat could be furnished by coal.
Through more intense input of hydrogen in the cracking process, larger
yields of gasoline could be obtained. One refinery expert has guessed
that yields might be raised to as high as 75 percent from the present
48 percent. Such a shift would entail other shifts in the product patterns
and in the consumption of hydrocarbons.

The barriers to increased yields are costs and time, but these can and
should be overcome. Petroleum is too important to be used merely as
a source of heat.—PHILIP H. ABELSON

* For a list of selected material related to energy that has appeared in Science, see page
386 of this issue, .



The most sensible
way to help solve

the energy shortage
is to generate
more electricity.

More, not less.
And from coal.

Ridiculous? Hardly.

It is, rather, a logical conclusion
after cold analysis of America’'s
plight, and energy resources.

And it's based on these truths:

1. We do have an energy crisis.
More specifically, we have an
oil and natural gas crisis.

2. We need to take a hard look
at all the fuels we have, then
make it possible to use each
wisely for its most critical use.

3. America has a vast amount of
coal—about half the world’s
known supply, or enough to
meet our energy needs for
500 years.

4. Coal should be used instead
of oil to generate electricity
wherever practical, thereby
saving a staggering amount
of oil.

5. Electricity generated by coal
can be used instead of oil and
gas for countless energy
needs, with a few exceptions
—such as some forms of
transportation.

6. The result will be still more
savings of oil and gas, which
can then be diverted to more
critical uses where there is no
suitable substitute.

One of the most crucial applica-
tions for electricity is in heating.

We must heat our homes and of-
fices and there’'s no more efficient
way than with the electric “Heat
Pump’ system—for it is an energy
multiplier that actually delivers up
to two times* more energy than it
takes to power the device.

So you see, the most sensible
way to help solve the energy short-
age is to generate more—not less
—electricity. And from coal.

You can quote us on that.

o Gt America has more coal
(128 ) than the Middle East
L has oil. Let’s dig it!

*"'/b L

American Electric Power Company, Inc.
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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 on the climate in which it is used.
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Gel Column Electrophoresis

POTENT PACKAGE!

,. for only

rehabler ': P : $185

E-C’s new gel column
cell handles clinical
and research separa-
tions. It's simple,
E-C POLYACRYLAMIDE easy-to-operate, gives

teic b i precise results. Com-
pletesystem available.

E-C Apparatus Corporation

= 3831 Tyrone Bivd. 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 360°.
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 M1001 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.

Technical Instrument Division
P.0. 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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“Nuclear Safety: Atomic Energy
Commission Report Makes the Best
of It,” 179, 360 (1973).
“Nuclear Safety (IV): The Barriers
to Communications,” 177, 1080
(1972).
“Nuclear Safety (III): Critics Charge
Conflicts of Interest,” 177, 970
(1972).
“Nuclear Safety (II): Years of De-
lay,” 177, 867 (1972).
“Nuclear Safety (I): The Roots of
Dissent,” 177, 771 (1972).

N. Hawkes, “Energy in Britain: Shop-

ping for a New Reactor,” 183, 57
(1974).

C. Holden, “Energy: Shortages Loom,
But Conservation Lags,” 180, 1155
(1973).

D. Shapley, “Law of the Sea: Energy,
Economy Spur Secret Review of U.S.
Stance,” 183, 290 (1974).

J. Walsh, “Electric Power Research In-
stitute: A New Formula for Industry
R & D,” 182, 263 (1973).

“Britain and Energy Policy: Prob-
lems of Interdependence,” 180, 1343
(1973).
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ina 002 Iutr?

Lab-Line has it!

Do You Want A radiant hot-wall heated chamber ?
No water jacket. Lab-Line has it!

Do You Want A built-in automatic De-Gradientator
and De-Stratifier which completely eliminates gradi-
ents and stratification of CO2-Air.mixture throughout
the chamber? Lab-Line has it!

Do You Want . . Controlled humidities from am-
bient to 98% RH? Lab-Line has it!

Do You Want . . Dual chambers and controls that
permits each chamber to operate at separate tem-
peratures, humidities and CO2 tensions or identical
operating conditions? Lab-Line has it!

Do You Want . . An automatic Kwik-Inject mech-
anism which injects the exact amount of COz into
the chamber when door is closed for speedy re-
covary of COz Atmosphere? Lab-Line has it!

Do You Want . . An exclusive “Window-dor”, for
full visibility of chamber without disturbing contents
or CO2 Atmosphere? Lab-Line has it!

Lab-Line combines these exclusive features and more
in a complete line of COz Incubators, in all sizes to
fit your exact requirements. For additional information
and specifications, write for New CO2 Cat. No. 773.
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LAB-LINE INSTRUMENTS, Inc.
Designers and Manufacturers
Lab-Line Plaza

Melrose Park, lllinois 60160

FIRST IN INSTRUMENTS
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Group III: Staff-Written Articles—
Research News

Energy and the Future, a AAAS
book by Allen Hammond, William
Metz, and Thomas Maugh II contains
22 articles that take a long-range look
at energy. The book is based on a series
of articles in Science, $4.95 ($4.45
members’ price) paperbound. $9.95
($8.95 members’ price) casebound.
Titles are as follows:

“Energy from Fossil Fuels”

“Gasification: A Rediscovered Source
of Clean Fuels”

“Power Gas and Combined Cycles:
Clean Power from Fossil Fuels”

“Magnetohydrodynamic Power:
More Efficient Use of Coal”

“Nuclear Energy”

“Fission: The Pro’s and Con’s of
Nuclear Power”

“Breeder Reactors:
Nuclear Power”

“Alternative Energy Sources”

“Geothermal Energy: An Emerging
Major Resource”

“Solar Energy: The Largest Re-
source”

“Photovoltaic Cells: Direct Conver-
sion of Solar Energy”

“Fuel from Wastes: A Renewable
Energy Source”

“Magnetic  Containment
What Are the Prospects?”’

“Laser Fusion: A New Approach to
Thermonuclear Power”

“Energy Transmission”

“Transmission Lines: Three New
Ways to Carry Electricity”

“Fuel Cells: Dispersed Generation
of Electricity”

“Hydrogen: Synthetic Fuel of the
Future”

“Energy Conservation”
“Conservation of Energy: The Po-
tential for More Efficient Use”
“Energy Needs: Projected Demands

and How to Reduce Them”
“Energy and the Future: Research
Priorities and Energy Policy”

The Future of

Fusion:

Additional Articles
on Energy Topics

A. L. Hammond, “Solar Energy: Pro-
posal for a Major Research Pro-
gram,” 179, 1116 (1973).

W. D. Metz, “Ocean Temperature
Gradients: Solar Power from the
Sea,” 180, 1266 (1973).

A. L. Hammond, “Dry Geothermal
Wells: Promising Experimental Re-
sults,” 182, 43 (1973).

SCIENCE, VOL. 184



