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The121iM Amino Acid Analyzer
runs samples as small as 0.1 nmole

This new Beckman Amino Acid Analyzer offers the
important advantages of microcolumn operation—
rapid, high sensitivity analyses, less sample volume,
and 1/10 the reagent consumption of conventional
systems.

With its microbore (2.8 mm) columns, the
Model 121M can analyze samples as small as 0.1
nanomole per component. That’s 20 times the sensi-
tivity of our Model 121 Analyzer which uses conven-
tional bore (9.0 mm) columns. Model 121M sample
volume can be as little as 20 yl, an important plus
when only a limited amount of sample is -available.
And, a typical hydrolyzate run takes only 90 minutes
at conventional column pressures.

The fully automatic Model 121M will analyze up
to 72 samples without operator attention. You can get
computed results, too—in concentration, percent
concentration, molar ratio, and 440/570 nm ratio—by
adding the new Beckman System AA Computing
Integrator.

Let us send you full information on the 121M.
Write Spinco Division, Beckman Instruments, Inc.,
1117 California Avenue, Palo Alto, Calif. 94304.
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Specimen: Rat renal corpuscle (normal). 5000X magnification. 16KV accelerating voltage. Courtesy
Dr. Ruth Bulger, Frances Siegel, and Bob Pendergrass, Dept. of Pathology, U. of Maryland.

We Here Highly Resolve

Things are growing brighter all the time.

Take this SEM micrograph, for instance, produced with an electron beam 1000 times
brighter than any possible from conventional thermionic sources.

We're talking about Field Emission. What does its brighter beam mean to you? Plenty.

It means faster scanning. Greater depth of focus. Improved contrast. Dynamic TV
viewing and micrography. Observation of coated and uncoated specimens. Less
specimen damage, charging and contamination.

And best of all — the highest definition micrographs ever. 4200 lines. With resolutions
from 2504 to 30A. Challenge us. And we'll respond with the crispest SEM micrographs
you've ever seen, on any specimen!

We began innovating in 1971 by introducing the world’s first commercial field emission
SEM. And we're continuing our tradition of innovation today. Worldwide.

Our low-voltage lets you look at thermally sensitive specimens with resolution down to
200R at 1KV. For special tasks, such as electron beam writing, we'll let you write finer
lines faster. Or we can assist you in analyzing sub-micron particles with our fully
compatible energy-dispersive X-ray systems. And our newest accessories include an
image storage device and stereomicroscope attachment. 1

For brighter ideas in microscopy, write for our new brochure. - =
Coates & Welter. 777 N. Pastoria Ave., Sunnyvale, CA 94086, U.S.A. ,\ljm

Outside the continental United States, contact: U.K.; BAO — Slough. France; IS| — Paris. Eastern Europe;
C. Reichert — Vienna. W. Germany; Pabisch — Munich. Italy; Pabisch — Milan. Far East; Coates & Welter — Australia.
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Visit us — Stand 6, 8th International Congress on Electron Microscopy, Canberra, Australia, August 25-31.
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Plastic particles collected in surface
waters over a broad area of the north-
west Atlantic Ocean. The background
is the 0.947-millimeter nylon mesh
used in the neuston collecting net.
See page 491. [Harold L. Pratt, Na-
tional Marine Fisheries Service, Nar-
ragansett Laboratory, Narragansett,
Rhode Island]
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Find out how to keep machines
from breaking.

Good Model T mechanics were among the first
practitioners of signature analysis. They knew
the normal sounds and vibrations of the car—its
signature—and were able to detect slight devia-
tions just by listening to it. Through experience
and intuition, they could often relate these
changes to a broken gear tooth, a scored drive
shaft, a worn bearing—and repair the problem
before it put the car out of commission.

This kind of intuitive signature analysis has
all but passed from the scene as our machines
have become more and more complex. In recent
years, however, the computer has rehabilitated
this powerful diagnostic tool for design analysis,
production testing, and preventive maintenance
of all kinds of rotating machinery from lawn-
mowers to jumbo jets.

With the introduction of the new HP Signature
Analysis System, the technique has in fact be-
come more revealing, more accurate, and easier
to use than ever before.

Here’s how it works. Using appropriate trans-
ducers, the system measures the complex pat-
tern of vibrations or noise produced by the
machine under test as it operates through its
range of speeds, and faithfully records the test
data on a magnetic disc.

Although these raw time-domain measure-
ments yield little useful information about the
machine, the HP system can extract from them a
complete set of six frequency-domain analyses—
the machine’s signature.

Push a button on the system console, for ex-
ample, and get an rpm spectral map, an overall

qualitative picture of the machine’s dynamic
characteristics (one of these is shown).

From this three-dimensional isometric plot of
signal level vs frequency vs rpm, you can spot
structural resonances and order-related prob-
lems at various machine speeds.

Want to take a detailed quantitative look at a
resonance problem? Push another button and the
system will produce a spectrum analysis (signal
level vs frequency) at the troublesome speed,
without retesting—because the original data is
always available for further processing. If you
suspect an order-related problem with one of
the machine components, another pushbutton
will get you an order-tracking plot (track any
specified component and record its vibration as
afunction of speed). From this frequency-domain
analysis, you can easily see the contribution of
the suspected component to overall machine
noise or vibration.

Three other frequency-domain analyses are
available at the touch of a button: order ratio an-
alysis, a convenient way to compare order-related
component noise or vibration at different
machine speeds; composite power spectrum,
from which you can easily pinpoint the machine
speeds that generate the most noise or vibration
in a particular band of frequencies; and time spec-
tral map, a three-dimensional plot that clearly
shows all time-related noise and vibration.

The HP system consists of a minicomputer-
based 5451B Fourier Analyzer plus an option
package of hardware and a complete set of dedi-
cated application software. Fourier Analyzer
prices start at $45,500*; the Signature Analysis
Option Package costs $10,750*. Total system
price depends on other options and peripherals.




Automatic data acquisition:
a calculator-based solution.

We know the many virtues of computer-based
measurement and test systems. We should:
we're a leading manufacturer and user of them.
We also know that many scientists and engineers
with low-volume requirements still spend a great
deal of time doing the job manually, because
their particular application doesn’t economically
justify a computer system.

For this reason, we are pleased to introduce
our new calculator-based Model 3050A Data
Acquisition System. The 3050A provides the
benefits of an automatic system while meeting
the important criteria for low-volume applica-
tions in laboratories as well as on the production
line, at a commensurate price.

The basic system costs only $13,875* for five
channels and can be expanded to 100 channels
for a total cost of $19,050*.

It does the complete job, completely auto-
matically. It acquires data from a variety of
physical sensors (pH meter, thermocouple, pres-
sure transducer—any sensor with ac or dc volt or
ohm output) at up to four readings per second; it
does real-time calculations to convert the raw
data into meaningful scientific units (e.g., it
linearizes and compensates thermocouple emf

HEWLETT ﬁ PACKARD

Sales and service from 172 offices in 65 countries.
Palo Alto. California 94304

outputs and converts them to temperature); it
controls all system instruments and scanner,

without any form of operator intervention; it

performs off-line calculations (e.g., statistical
or trend analysis of results); it logs, prints, or
displays the results.

And it’s easy to use. Programming is done on
an HP 9820, 9821A, or 9830A Calculator, in a
natural algebraic or HP BASIC language; and the
calculator’s error detection and flexible editing
features make it easy to debug and modify your
programs as you write them. To make it easier
still, the calculator automatically takes care of
the details of controlling the instruments and
scanner, through a plug-in Read-Only-Memory
and a control program provided with the system.

Of the calculator-based systems available, ours
is uniquely flexible, thanks to the new HP inter-
face system which allows a number of instru-
ments to communicate with each other and with
the calculator under calculator control. With
this new interface system, you can connect in-
struments in the system to meet your individual
requirements. And when you’ve finished the
task, you can re-configure the system for a dif-
ferent task, or return the instrument and the cal-
culator to normal bench use. (The HP interface
system is described in the October 1972 Hewlett-
Packard Journal, available on request.)

The 3050A System works so well that we’re
using it in an environment monitoring and con-
trol system at one of our manufacturing plants.
It monitors the pH of the plant effluent holding
tank, and sounds an alarm if the pH gets dan-
gerously high. The system also monitors and
logs temperature and humidity in critical areas
within the plant; the conductivity and flow
rate of deionizer water; boiler pressures; and
plant electrical load.

Perhaps this versatile system can go to work for
your data acquisition requirements, too.

For more information on these products write
to us. Hewlett-Packard, 1507 Page Mill Road,
Palo Alto, California 94304.

*Domestic USA prices only. 00432
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THENEWRC-5
CENTRIFUGE

JUSTRAISED YOUR
" STANDARD.

The Du Pont/Sorvall RC-5
refrigerated superspeed centrifuge is the new
standard of the laboratory.

For years, the RC-2B held that

position. But the new RC-5 has changed that.

The RC-5 has electronic controlled
circuitry for smoother speed control and less
downtime. New electronic sensing for closer,
more reliable temperature control. New
safety door interlock—won’t open when rotor
is spinning. Yet the new RC-5 is in the same
price range as the RC-2B.

You already have a good rotor
inventory for the new RC-5, if you own an
RC-2B. They all fit. That means there’s a
larger number and greater variety of rotors,
tubes and adapters for the RC-5 than for any

other superspeed.
You have a ready backlog of

reference for your new RC-5, because more
published experiments have been performed
on the RC-2 or the RC-2B than on any other
superspeed centrifuge. And they all apply to
the RC-5.

The RC-5. Raise your standard.
Send for our new RC-5 brochure to

Du Pont Instruments, Sorvall Operations,

Room 23700F, Newtown, CT 06470.
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LSC for less than
5¢periOmi

ECONOFLUOR™ is a ready-to-use scintillator with solvent
characteristics similar to toluene but with less odor and a
flash point higher than any toluene-based premix. Compatible
with most organics and priced at less than 5¢ per 10ml.
Order ECONOFLUOR Pre-Mixed Scintillation Solution: NEF-941
$19/1x 4 liters $67/4 x 4 liters.

New England Nuclear

575 Albany Street, Boston, Mass. 02118
Customer Service: (617) 482-9595

Canada: NEN Canada Ltd., Dorval, Quebec, HOP-1B3, Tel: (514) 636-4971, Telex: 05-821808
Europe: NEN Chemicals GmbH, D6072 Dreieichenhain, Siemensstrasse 1, W. Germany. Tel: Langen (06103) 85035
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, Adjusting Terminators and

Windows Between Batches?
Multiple Quench Curves?

While we were designing the new Mark
I, we listened very carefully to people
actively involved in liquid scintillation
counting. You helped us design a truly
unique instrument. It eliminates many
manual settings and computations, thus
saving your time for more important tasks.
Equally important, it provides increased
precision and through-put.

For example, the Mark Ill can automatic-
ally set windows to compensate for
quench level in each sample. No manual
adjustments necessary. The instrument
determines quench levels and selects dis-
criminators with digital precision and re-
producibility. It also automatically deter-
mines the. isotope present and sets the
optimum windows. It can automatically
subtract the background appropriate for
each experiment. Automatic, unattended
terminator setting, too. Just program time
and count terminators when you load. The

Changing Background Corrections?
Basic Calculations For RIA And Fractions?

Mark Il will change its settings when that
batch is started. No need to use ‘““compro-
mise” settings or reset terminators be-
tween experimental groups.

And, since you asked for them, we’ve in-
cluded such features as an internal sealed
calibration standard for long-term repro-
ducibility . . . special programs for binding
assays and digital integration . . . faster
changing, with jamproof, bi-directional
conveyor . . . easy-to-read formated print-
out on inexpensive plain paper.

For complete specifications, write or call
us. You'll be pleased at how well we've
listened.

SEARLE BELENEW-LEITTRTTS

Subsidiary of G. D. Searle & Co.
2000 Nuclear Drive

Des Plaines, lllinois 60018, U.S.A.

Telephone 312/298-6600
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You told us yo
don’t want to

So here’s what
vou asked for:

NEW

MARK Il

Liquid Scintillation System
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For your amino acid analysis, have
you considered concentrated buffers
in the sodium and lithium concentrate
forms. There are four good reasons for
doing so:

1. They save time, because they're
ready for use in minutes. No long hours
of preparing and testing a batch.

2. They save money because there is no
waste of reagents; no bad buffers; no
loss of analysis.

uff
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3. They save space, because they take
up only 1/5 the space required for
diluted buffers.

4. They resist mold and contamination
in their sealed bottles.

Hamilton concentrated buffers are
useful for more than 20 proven
chromatographic separations, such as
the one below — which was separated
with only two buffers in 200 minutes.
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We'll be happy to supply our proven
methods on request. For more infor-
mation about Hamilton Concentrated
Buffers, write to Hamilton Company,
Post Office Box 17500, Reno,
Nevada 89510.

HAMILT®N
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Get sharper
zones faster

ISCO’s new
constant power
power supply

If you're tired of fractured gels,
distorted or diffused zones, and con-
stantly adjusting your present elec-
trophoresis power supply, consider
the new ISCO Model 492. You can
select pulseless, constant power to
150 watts, as well as constant volt-
age to 1000 volts or constant current
to 150ma, all with uncommonly pre-
cise regulation and metering. In
constant power operation, current
and load resistance changes are de-
tected and the voltage is auto-
matically adjusted to maintain the
desired power.

Constant power is particularly use-
ful for electrofocusing and high per-
formance discontinuous buffer
techniques. In a system where the
resistance is continually changing,
only a constant power source can
automatically provide maximum
voltage and migration speed without
the danger of overheating the gel or
other electrophoretic medium.

Let a Model 492 do the knob twist-
ing for you. Send for the current
white and blue ISCO catalog de-
scribing the Model 492 and other
equipment for electrophoresis and
liquid chromatography.

oCO

LINCOLN, NEBRASKA 68505
TELEX 48-6453

BOX 5347
PHONE (402) 464-0231

Circle No. 242 on Readers’ Service Card

uncertainty in the estimates of AP,
while the increased cost of production
can usually be passed on to the con-
sumer.

2) An investment which is justified
at current sales levels would not be
justified if sales fall, since it would in-
crease the fixed cost of the industry.

3) The high cost of capital discour-
ages energy-saving investment, since it
raises both MK and the minimum ac-
ceptable value of r.

Initial investments are often more
effective than alternatives in conserving
energy, yet, initially the uncertainties
are greatest and hence additional in-
vestments less likely.

As Berg points out, small companies
are least able to makec ecnergy-saving
investments. Not only is capital harder
and more expensive for them to ob-
tain, but they run a higher risk than
the larg:r corporations which have an
cstablished market. The paradox is that
thosec companies for whom price com-
petition makes investments which save
energy advisable (and hence price cuts
possible) are the least likely to be able
to make the investments. Large cor-
porations, such as automobile, steel,
and sc¢ forth, are much more able to
set prices where they receive the high-
cst return and hence have the least
incentive to make energy-saving invest-
ments.

G. THOMAS
Department of Electrical Sciences,
Siate University of New York,
Stony Brook 11790

References

1. See, for example, R. G. D. Allen, Macro-
Economic Theory (Macmillan, London, 1968".
2. New York Times, 24 January 1974, p. 1.

Energy and Food

I would like to correct two errors in
the article by John S. Steinhart and
Carol E. Steinhart (19 Apr., p. 307)
on energy and food. They write, “A
dramatic suggestion, to abandon chemi-
cal farming altogether, has been made
by Chapman. His analysis shows. . . .”

First, in the article they cite (7), I
discussed the economic consequences
of regulating or prohibiting various
agriculture chemicals. I did not suggest
abandoning “chemical farming alto-
gether.” Their error, however, is un-
derstandable, since my original title was
replaced by the inaccurate title “An
end to chemical farming?” without my

knowledge. Second, 1 discussed empiri-
cal results of other investigators; I
undertook no new analysis. The points
summarized by Steinhart and Steinhart
are, however, worth considering. The
consequences of high export demand
and high energy prices will be in many
respects similar to the effects of chemi-
cal regulation, namely, higher net in-
come in farming, more acreage, less
chemicals, and a retardation or reversal
of emigration from agricultural areas.
And, the competitive position of the
family farm is improving vis-a-vis the
corperate farm (2).

DUANE CHAPMAN
Department of Agricultural Economics,
Cornell University,
Ithaca, New York 14850
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The distinction between “coastal”
and “distant” fishing in Steinhart and
Steinhart’s article should be clarified,
as the reader may be left with the im-
pression that coastal fisheries are more
susceptible to overfishing than distant
fisheries.

The overwhelming preponderance of
catches in the world’s fisheries is made
in coastal waters. For example, the
National Marine Fisheries Service esti-
mates that some 77 percent of the 1973
U.S. catch was taken within 12 miles
of U.S. shores. Distant fishing is rarely
conducted in mid-ocean, as the term
might imply. It is most often distant
in the sense that it is conducted off
someone else’s shores. For example,
the more than 300 Soviet vessels fish-
ing off the United States in February
were, from their point of view, engaged
in distant fishing: from our point of
view, a good percentage of them were
engaged in coastal fishing.

Distant fishing frequently exploits
stocks which have been underexploited
by the contiguous country. It is energy-
intensive for the obvious reason that it
takes a lot of fuel to move the fleet a
leng distance to the fishing grounds and
to move the catch back home. But
distant fisheries are more prone to
overfishing than traditional coastal
fisheries.

ROBERT W. SCHONING
National Marine Fisheries Service,
National Oceanic and Atmospheric
Administration, Department of
Commerce, Washington, D.C. 20235
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We regret any erroneous implica-
tion that Chapman was advocating the
abandoning of chemical farming.

The point raised by Schoning is an
important one. Even the proposed “dis-
tant” fishing for Antarctic krill is still
coastal fishing (although off an un-
occupied coast). Sometimes such fish-
ing is in underexploited areas—as the
Antarctic case would be—but, all too
frequently, fishing distant shores is the
first step in overexploitation and leads
to political difficulties (as in Iceland),
economic difficulties, and overfishing
(as in Peru).

JoHN S. STEINHART
CaroL E. STEINHART
Marine Studies Center,
University of Wisconsin,
Madison 53706

Geothermal Resources:
Prospects for Development

May I offer a footnote to Geoffrey
R. Robson’s fine review “Geothermal
electricity production” (19 Apr., p.
371).

On 12 July 1973, Pacific Energy
Corporation (the geothermal operat-
ing arm of Hughes Aircraft Com-
pany) entered into an agreement with
Pacific Gas and Electric Company
(PG & E) under which it agreed to
sell PG & E its established geothermal
steam reserves (149 hectares) and to
develop additional reserves (1304 hec-
tares), and PG & E agreed to buy all the
steam produced in that area, located
within The Geysers geothermal field in
Sonoma County, California. An initial
55-megawatt power plant will be in-
stalled by PG & E by 1977; additional
power plants will be installed as addi-
tional geothermal reserves are estab-
lished. PG & E is presently paying geo-
thermal steam suppliers 3.73 mills per
kilowatt-hour for steam supply and
effluent disposal services. The Pacific
Energy Corporation also holds addi-
tional leases within The Geysers (about
6000 hectares) that are uncommitted
and has applied for federal geothermal
leases in Oregon, Washington, Idaho,
and Utah.

Barbier and Fanelli (1) report that
the installed capacity at Larderello-
Travalle in Italy is 405.6 megawatts.
The installed capacity at The Geysers
will be 516 gigawatts by November
1974 (2). The 20-megawatt geothermal
power plant at Matsukawa, Japan, is

9 AUGUST 1974

owned and operated by the Japan
Metals and Chemicals Company; a 10-
megawatt plant has recently been
installed there by Mitsubishi Mining
Company.

While “dry (superheated) steam”
field operation is relatively simple, as
Robson notes, the work under way to
demonstrate binary cycle systems is
thought by several major companies to
offer a more economical and efficient
conversion process (3).

The dry steam produced at The
Geysers is not only the result of en-
countering a vapor dominated reservoir.
Superheating may also be a function
of the thermodynamic process occur-
ring in the well bore and the pipeline
system.

One of the major obstacles to geo-
thermal development in the United
States is the fact that the federal tax
laws do not refer to “geothermal re-
sources” or provide any explicit tax
treatment for exploration and drilling
expenses.

Congress is aware of this oversight,
but the current political situation re-
garding the tax treatment of oil and
gas companies has apparently pre-
vented any consideration of the plight
of the geothermal developer at this
time. Until geothermal exploration
costs can be confidently treated as cur-
rent business deductions, it is unlikely
that the rate of geothermal exploration
will increase dramatically.

Some 100 companies, partnerships,
and individuals have applied for fed-
eral geothermal leases (about 3.2 mil-
lion hectares) since 1 January 1974,
when the Federal Leasing Program be-
gan. It is hoped that the federal gov-
ernment will change the focus of its
political attention and enact remedial
legislation that will encourage the de-
velopment of these lands.

DonNaLp F. X. FINN
Geothermal Energy Institute,
Suite 426, 680 Beach Street,
San Francisco, California 94109
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GILSON BISCRIPTUAL POLYGRAPHS
NEW! HEATED STYLUS PHYSIOLOGICAL
RECORDING ON THERMOCHROMIC PAPER

Bond paper texture e Abrasion-resistant ¢ Crumple-
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Circle No. 182 on Readers’ Service Card



9 August 1974, Volume 185, Number 4150

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the
presentation and discussion of important issues
related to the advancement of science, including
the presentation of minority or conflicting points
of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews—
are signed and reflect the individual views of the
authors and not official points of view adopted by
the AAAS or the institutions with which the authors
are affiliated.

Editorial Board
1974
FraNK W. PUTNAM
MAXINE F. SINGER
GORDON WOLMAN

ALFRED BROWN
James F. Crow
SEYMOUR S. KETY
FRANK PRESS

1975

HERBERT S. GUTOWSKY DONALD LINDSLEY

N. BRUCE HANNAY RUTH PATRICK

DoNALD KENNEDY RaymonD H. THOMPSON
DANIEL E. KOSHLAND, JR.

Editorial Staff
Editor: PHILIP H. ABELSON
Business Manager: HANS NUSSBAUM
Managing Editor: ROBERT V., ORMES

Assistant Editors: ELLEN E. MurpHY, JoHN E.
RINGLE

Assistant to the Editors: PATRICIA ROWE

News and Comment: JOHN WALSH, LUTHER J.
CARTER, DEBORAH SHAPLEY, ROBERT GILLETTE, NICHO-
LAS WADE, CONSTANCE HOLDEN, BARBARA J. CULLITON,
SCHERRAINE MACK

Research News: ALLEN L. HAMMOND, WILLIAM
D. Metz, THoMAs H. MAUGH II, JEAN L. MAaRX,
ARTHUR L. ROBINSON, GINA BARI KOLATA

Book Reviews: KATHERINE LIVINGSTON, ANN O'BRIEN
Cover Editor: GRAYCE FINGER

Editorial Assistants: MARGARET ALLEN, ISABELLA
BoULDIN, ELEANORE BuTz, MARY DORFMAN, SYLVIA
EBERHART, JUDITH GIVELBER, CORRINE HARRIS, NANCY
HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK,
MARGARET LLOYD, ERIC POGGENPOHL, JEAN ROCKWOOD,
LEAH RYAN, Lols SCHMITT, RICHARD SEMIKLOSE,
YA L1 SWIGART, ELEANOR WARNER

Guide to Scientific Instruments: RICHARD SOMMER

Membership Recruitment: GWENDOLYN HUDDLE;
Subscription Records and Member Records: ANN
RAGLAND

Advertising Staff

Director Production Manager
EARL J. SCHERAGO MARGARET STERLING

Advertising Sales Manager: RICHARD L. CHARLES

Sales: NEw YORK, N.Y. 10036: Herbert L. Burklund,
11 W. 42 St. (212-PE-6-1858); ScorcH PLAINS, N.J.
07076: C. Richard Callis, 12 Unami Lane (201-889-
4873), CHicaGo, ILL. 60611: Jack Ryan, Room
2107, 919 N. Michigan Ave. (312-DE-7-4973); BEv-
ERLY HiLLs, CALIF. 90211: Winn Nance. 111 N. La
Cienega Blvd. (213-657-2772); DORSET, VT. 05251:
Fred W. Dieffenbach, Kent Hill Rd. (802-867-5581)

EDITORIAL CORRESPONDENCE: 1515 Massa-
chusetts Ave., NW, Washington, D.C.. 20005. Phones:
(Area code 202) Central Office: 467-4350; Book Re-
views: 467-4367; Business Office: 467-4411; Circula-
tion: 467-4417; Guide to Scientific Instruments: 467-
4480; News and Comment: 467-4430; Reprints and
Permissions: 467-4483; Research News: 467-4321;
Reviewing: 467-4440. Cable: Advancesci. Washington.
Copies of “Instructions for Contributors”” can be
obtained from the editorial office. See also page xv.
Science, 28 June 1974. ADVERTISING CORRE-
SPONDENCE: Room 1740, 11 W. 42 St., New York,
N.Y. 10036. Phone: 212-PE-6-1858.

SCIENCE

Hemispheric Cooperation in Science

A new mechanism for facilitating enhanced cooperation among scien-
tists of the Western Hemisphere was created on 10 July 1974 at a meet-
ing in Recife, Brazil, attended by scientists from Argentina, Brazil,
Colombia, Mexico, the United States, and Venezuela.* A Coordinating
Committee of the Associations for the Advancement of Science in the
Americas was formed whose purposes are (i) to unite the American
scientific community, to serve the development of the nations and the
well-being of their peoples; (ii) to promote, in a cooperative manner, the
use of science for the benefit of the people of the hemisphere; (iii) to
stimulate the formation of associations for the advancement of science in
those countries of the hemisphere which do not have such an association.

Impetus for the formation of the Coordinating Committee was pro-
vided by the success of the international meeting held in Mexico City on
20 June to 4 July 1973. Organized around the theme “Science and Man
in the Americas,” the gathering brought together some of the leading
scientists of the Americas. The agenda covered many of the areas in
which science and technology interact with societal problems common to
the countries of this hemisphere. In a speech at the meeting, Dr. Glenn
T. Seaborg, then chairman of the Board of Directors of AAAS, pro-
posed the creation of an Association of Associations for the Advance-
ment of Science. A series of exploratory discussions followed at Mexico
City, and later in Bogota and San Francisco. These revealed a common
desire to move toward implementing Dr. Seaborg’s proposal by improv-
ing communication among this hemisphere’s scientists. Accordingly
another international meeting with a repeat of the theme “Science and
Man in the Americas” is likely to occur in 1977. There was also talk of
smaller gatherings devoted to single topics such as energy.

Considerable enthusiasm greeted a proposal to establish a journal
tentatively titled Science for Development. This would be similar in
many respects to Science but without research reports. It would contain
a substantial proportion of articles devoted to major problems of Latin
America, for example, tropical agriculture, natural products, arid lands,
population, and technology transfer and deal with science related to such
problems. The journal would be trilingual—English, Portuguese, and
Spanish. Articles would have abstracts in all three languages. There
would be coeditors for each of the languages, and the journal would
probably be printed in one of the Spanish-speaking countries.

The geography of Latin America, with its nearly impassable mountains
and jungles, has long dictated the existence of isolated communities and
countries. In former years letters traveled more rapidly from one Latin
city to New York than to a nearby country. But times are changing. A
Colombian scientist told me, “We have passed from the age of the mule
to the age of the airplane in not much more than a decade.” Attitudes
toward social problems are also changing. Throughout the Western
Hemisphere there is growing awareness of the potential role of science
and technology in development. The circumstances of the times make
this moment an unusually propitious one in which to initiate cooperative
efforts.

The path to success in joint hemispheric ventures will not be an easy
one. There are differences in language and culture and in tempo and
modes of doing business that will be difficult to surmount. However, the
exploratory discussions were conducted in a considerate and civilized
way leading to the belief that the activities of the Coordinating Com-
mittee could foster a pleasant and continuing useful interchange.

—PHILIP H. ABELSON

* Those attending included Alberto C. Taquini and Luis Antonio Santalo, Argentina; Oscar
Sala and Luiz Edmundo de Magalhaes, Brazil; Carlos Perez Martinez, Colombia; Edmundo
de Alba, Mexico; Leonard M. Rieser and Philip H. Abelson, United States; and Tulio
Arends, Venezuela. Secretary of the Committee is Dr. Carlos Perez Martinez, Coordination
Committee of the Associations for the Advancement of Science in the Americas, P.O. Box
783, Bucaramanga, Colombia.



Nikon is involved.

Grandfather’s anticipated life span at birth was 39.1 years. Junior’s
is 70.2 years. This dramatic change is primarily a result of the
remarkable advances made by the medical profession in this
century.

One of the most significant weapons in the ongoing battle
against disease is photomicrography, the art of taking photo-

graphs through the microscope. Photomicrographs of cells
often provide medical researchers with greater detail
and resolution than does observation with the naked eye.

Nikon is recognized the world over as a great name in
photography. In photomicrography, Nikon claims many
firsts; such as automatic time lapse cinemicrography.

The array of photographic accessories available to the
- microscopist from Nikon is unequalled in quality and
g . variety.
% When better medical photomicrographs are taken,
y a Nikon camera and a Nikon microscope will be
involved. There is no finer combination. ,
Whenever circumstances demand high resolution photomicro-
graphs—Nikon is involved. , , .
Nikon Instrument Group, Ehrenreich Photo-Optical Industries, Inc.
623 Stewart Ave., Garden City, New York 11530 Tel. (516) 248-5200.
Extending man’s vision in medicine.
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NEW
3 INCH
FAST
PHOTO-
MULTIPLIER

Type 9821B

RISE TIME: 2.2 ns
FWHM: 3.2ns
TRANSITTIME: 35.0ns

EMI has added a 3” linear fo-
cused tube to its range of 34" and
2” tubes. The unique 9821 incor-
porates a computer designed
front end to ensure maximum col-
lection efficiency. Fitted with 12
dynodes having BeO secondary
emitting surfaces, the 9821 gives
a typical gain of 4 x 107 at 2800
volts. The high efficiency bialkali

current level (typically 3 nA at
200 A/lm) required for certain
applications.

The transit time difference for
a 1.25” radius is 1.25 ns and for
a 1” radius is 0.75 ns, thus this
tube can be substituted for a 2"
diameter tube with minimal loss
of time resolution. The tube is
available as type 9821B with a
teflon socket and type 9821KB
with the B-20 base. These photo-
multipliers can be supplied with
ventilated or potted dynode
chains for pulsed operation at
peak currents with optimum
pulse shape.

cathode also ensures a low dark |

Write for complete information:

GENCOM DIVISION

Emitronices Ine.
80 EXPRESS ST.. PLAINVIEW. N.Y. 11803
TELEPHONE: (516} 433-5900
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Nearshore Environment Conf., American
Geophysical Union, Mystic, Conn. (D. F.
Paskausky, Marine Sciences Inst., Univ.
of Connecticut, Groton 06340)

9-13. Medicinal Chemistry, 4th intern.
symp., Medicinal Chemistry Section,
Intern. Union of Pure and Applied Chem-
istry, Noordwijkerhout, Netherlands. (Sec-
retary, Merck Sharp & Dohme BV., Pro-
fessional and Government Liaison, Waar-
derweg 39, P.O. Box 581, Haarlem, Neth-
erlands)

9-13. Nuclear Structure and Spectros-
copy Conf., Intern. Union of Pure and Ap-
plied Physics, Amsterdam, Netherlands.
(H. P. Blok, Natuurkundig Lab. der Vrije
Univ. de Boelelaan 1081, Amsterdam)

9-14. Ampere on Magnetic Resonance
and Related Phenomena, 18th congr.,
Intern. Union of Pure and Applied Phys-
ics, Nottingham, England. (E. R. Andrew,
Dept. of Physics, Univ. of Nottingham,
University Park, Nottingham, NG7 2RD)

10-12. Earth Environment and Re-
sources Conf., U.S. Environment and Re-
sources Council, Inst. of Electrical and
Electronics Engineers, and Univ. of Penn-
sylvania, Philadelphia. (E. P. Mercanti,
12415 Shelter Lane, Bowie, Md. 20715)

10-12. Institute of Electrical and Elec-
tronics Engineers and Computer Soc., 9th
intern. annual conf., Washington, D.C.
(T. N. Pyke, Jr., Inst. for Computer Sci-
ence and Technology, Natl. Bureau of
Standards, Washington, D.C. 20234)

11-13. Society for Management Infor-
mation Systems, 6th annual conf., San
Francisco, Calif. (Executive-Secretary,
SMIS, 221 N. La Salle St.,, Chicago, Il
60601)

11-14. American Ceramic Soc., Struc-
tural Clay Products Div., Lexington, Ky.
(F. P. Reid, ACS, 65 Ceramic Dr., Co-
lumbus, Ohio 43214)

12-14. American Assoc. for Automotive
Medicine, Toronto, Ont.,, Canada. (A.
Carriere, 801 Green Bay Rd., Lake Bluff,
I11. 60044)

13-14. Conference cn Conduction Elec-
tron Scattering in Metals, Low Tempera-
ture Group, Inst. of Physics, Norwich,
England. (Meetings Officer, IP, 47 Bel-
grave Sq., London, SW1 8QX, England)

15-19. Power Generation Conf., Ameri-
can Soc. of Civil Engineers, American Soc.
of Mechanical Engineers, and Power
Engineering Soc. of the Inst. of Electrical
anl Electronics Engineers, Miami Beach,
Fla. (J. J. Heagerty, Technical Conf. Ser-
vices Office, TEEE, 345 E. 47 St.,, New
York 10017)

15-20. International Symp. on Macro-
molecules, Intern. Union of Pure and
Applied Chemistry, Madrid, Spain. (J. G.
Fatou, Inst. de Plasticos y Caucho, Juan
de la Cierva 3, Madrid-6.

16—18. International Symp. on Chemical
Kinetics Data for the Lower and Upper
Atmosphere, Task Group on Data for
Chemical Kinetics, Committee on Data
for Science and Technology, and Intern.
Council of Scientific Unions, Warrenton,
Va. (D. Garvin, Chemistry-B152, Natl.
Bureau of Standards, Washington, D.C.
20234)

16—-19. International Power Sources
Symp., 9th, Brighton, Sussex, England. (D.
H. Collins, P.O. Box 17, Leatherhead,
Surrey, KT22 9QB, England)

16-21. Magnetic Resonance in Biological

Systems, 6th intern. conf., Kandersteg,
Switzerland. (K. Wiithrich, Inst. fiir Mole-
kularbiologie und Biophysik, ETH-HOng-
gerberg, CH-8049 Ziirich, Switzerland)

16-21. International Acad. of Pathol-
ogy, 10th congr., Hamburg, Germany. (P.
Gedigk, Pathologisches Inst. der Uni-
versitidt Bonn, Potsfach D-53, Bonn, FDR)

17-18. Air Pollution Control Assoc., Sth
annual, Birmingham, Ala. (D. Meffert,
Rust Engineering Co., P.O. Box 101,
Birmingham 35202)

18-20. American Ceramic Soc., Elec-
tronics Div., Denver, Colo. (F. P. Reid,
ACS, 65 Ceramic Dr., Columbus, Ohio
43214)

22-26. Asian—Australian Congr. of Anes-
thesiologists, 4th, Singapore, Malaysia. (G.
Tay, 16 Sunset Terrace, Singapore-21)

22-26. Society of American Foresters,
New York, N.Y. (H. R. Glascock, Jr.,
SAF, 1010 16th St., NW, Washington,
D.C. 20036)

22-26. Marine Technology Soc., Wash-
ington, D.C. (R. W. Niblock, MTS, Suite
412, 1730 M St.,, NW, Washington, D.C.
20036)

22-27. International Soc. for Electro-
chemistry, 25th mtg., Brighton, England.
(M. Fleischmann, Dept. of Chemistry, The
University, Southampton SO9 SNH, Eng-
land)

22-27. Packaging and Transportation of
Radioactive Materials, 4th intern. symp.,
Nuclear Div., Union Carbide Corp., and
U.S. Atomic Energy Commission, Miami
Beach, Fla. (H. I. Cobert, Nuclear Div.,
Union Carbide Corp., P.O. Box Y, Oak
Ridge, Tenn. 37830)

23-26. European Geophysical Soc., 2nd,
Trieste, Italy. (A. Marussi, Istituto di
Geodesia e Geofisica, Universita Degli
Studi, Trieste)

23-27. International Congr. of Infectious
and Parasitic Diseases, Warsaw, Poland.
(J. Januszkiewicz, 01-201 Warszawa, Wol-
ska 37, Poland)

23-27. Congress of Neurological Surg-
eons, Vancouver, B.C. Canada. (R. G.
Ojemann, Massachusetts General Hospital,
Boston 02114)

23-27. World Energy Conf., S0th anni-
versary mtg., U.S. National Committee,
Detroit, Mich. (D. E. Hart, Engineers
Joint Council, 345 E. 47 St., New York
10017)

25-27. North American Conf. on Motor
Vehicle Emission Control, 3rd, Texas Air
Control Board, San Antonio. (H. E.
Sievers, TACB, 8520 Shoalcreek Bivd.,
Austin, Tex. 78758)

25-28. American Ceramic Soc., Mate-
rials and Equipment and Whitewares
Divs., Bedford, Pa. (F. P. Reid, ACS, 65
Ceramic Dr., Columbus, Ohio 43214)

29-2. American Ceramic Soc., Basic
Science and Nuclear Divs.,, Williamsburg,
Va. (F. P. Reid, ACS, 65 Ceramic Dr.,
Columbus, Ohio 43214)

29-2. American Oil Chemists’ Soc.,
Philadelphia, Pa. (J. C. Lyon, AOCS, 508
S. Sixth St., Champaign, Ill. 61820)

30-2. Biology of Aging, Valley Forge,
Pa. (R. C. Adelman, Fels Research Inst.,
3420 N. Broad St., Philadelphia, Pa. 19140)

30-2. Society for Industrial and Applied
Mathematics, Montreal, P.Q., Canada. (J.
K. Cullum, IBM-T. J. Watson Research
Center, P.O. Box 218, Yorktown Heights,
N.Y. 10598)
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Look what Relialab
has hatched!

An incubator that's a freezer

and oven too!

Relialab
Temperature
Humidity
Incubators provide
temperatures from
—73°C to +-177°C with
=+0.5°C or better control.
This means they can be utilized as freezers (—73°C to
0°C); ovens (100°C to 177°C) as well as incubators (0°C to
100°C). They also offer a humidity range from 20%
to 98%.

Available in bench top and upright models in 3, 5, 10,
27 and 65 cubic feet sizes.

ge/ial(w

v Benney

1090 Springfield Road, Union, N.J. 07083 e 201-686-7870
Western Division: 15721 Texaco St., Paramount, Calif. 90723

701 Oldest and largest manufacturer of environmental equipment

Write or Call
for Details
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Call or write for descriptive
literature and prices

PL b|ochem|cclls inc.

1037 West McKinley Avenue, Milwaukee, WIS 53205
Tel: (414) 271-0667 ® Cable: P-L Biochem.
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X-Y recorders
that work!

Esterline Angus X-Y recorders do the job reliably—and
they are available with the right combinations of fea-
tures to suit most lab or process applications. Sensi-
tivities from 10 microvolts per inch.

Our dependable X-Y recorders accurately, quickly,
and simply record one variable against another—or
two variables against a third—or one or two variables
against time. They’re built tough to stand up, and
priced to sell. Get a catalog to help you shop. Or a
demonstration. Box 24000, Indianapolis, Indiana 46224.
Telephone: (317) 244-7611.

| ESTERLINE ANGUS

A UNIT OF ESTERLINE CORPORATION
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FREE Trial Supply

(To Research Laboratories only)

Just fill out and mail coupon. Let us prove what we say. All
Holtzman Rats are air-shipped in close weight and
age groups. Safe arrival and satisfactory quality guaran-
teed. Extra rats included.

-----------------------------------------1

. Mail to: Holtzman Company, Dept. T

1
1 P.O. Box 4068 1
1 Madison, Wisconsin 53711 :
: Air-Ship me a free supply of the Holtzman Rat. | prefer 1
1 (type) :
: Name Title H

1
£
B Institution :
. i
: Address :
1
: City State Zip :
-----------------------------------------‘

Circle No. 72 on Readers’ Service Card

547



30-2. Radiation and the Lymphatic Sys-
tem, 14th Hanford Biology Symp., U.S.
Atomic Energy Commission and Battelle
Memorial Inst., Richland, Wash. (J. A.
Harrison, Biology Dept., Battelle, Pacific
Northwest Labs., Richland 99352)

30-3. International Symp. on Informa-
tion Systems: Connection and Compatibil-
ity, Intern. Atomic Energy Agency, Varna,
Bulgaria. (G. Seiler, Div. of External Rela-
tions, IAEA, P.O. Box 590, Karntner Ring
11, A-1011 Vienna, Austria)

30—4. American Meteorological Soc.,
Atlanta, Ga. (AMS, 46 Beacon St., Boston,
Mass. 02108)

30-5. International Astronautical Congr.,
25th, Intern. Astronautical Federation,
Amsterdam, Netherlands. (IAF, 250 Rue
Saint-Jacques, 75005 Paris, France)

October

1-3. American Nuclear Soc., Los Ala-
mos, N.M. (D. R. Smith, LASL, P.O. Box
1663, Los Alamos 87544)

2-5. American Medical Writers’ Assoc.,
Los Angeles, Calif. (L. Sablack, AMWA,
9650 Rockville Pike, Bethesda, Md. 20014)

3-5. Southeastern Cancer Research
Assoc., Atlanta, Ga. (W. E. Criss, Dept. of
Gbstetrics-Gynecology, Univ. of Florida
Medical School, Gainesville 32601)

3-5. American Ceramic Soc., Refrac-
tories Div., Bedford, Pa. (F. P. Reid, ACS,
65 Ceramic Dr., Columbus, Ohio 43214)

3-5. Central Assoc. of Obstetricians and
Gynecologists, New Orleans, La. (M.
Lurie, 6650 Northwest Hwy., Chicago. Ill.
60631)

with controls for pH, dissolved oxygen, temper

O -

tation. It is ideal for studies of soils, water, oral cavities,
and digestive tracts, and can be used to isolate different
metabolites in a cell-free chamber.

ASK FOR BULLETIN E40-5/874

NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 Somerset Street, New Brunswick, N.J. 08903 « 201/846-4600
With NBS, Advanced Technology is a Way of Life.
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3-9. Pediatrics, 14th intern. congr., Bue-
nos Aires, Argentina. (C. Gianantonio, ICP,
Casilla de Correo 3177, Buenos Aires)

4-5. American Soc. of Ophthalmologic
and Otolaryngologic Allergy, Dallas Texas
(H. M. Mann, 1600 University Ave..
Grand Forks, N.D. 58201)

4-11. American Soc. of Clinical Patholo-
gists, Washington, D.C. (M. Damron,
Manager of Convention Services, 2100 W.
Harrison St., Chicago, Ill. 60612)

6-8. Latin American Soc. of Hepatology.
14th congr., Caracas, Venezuela. (P. I.
Grases, Apdo Postal 50794, Caracas)

6-10. American Acad. of Ophthalmology
and Otolaryngology, Dallas, Tex. (C. M.
Kos, 15 Second St., SW, Rochester., Minn.
55901)

6-10. Sigma Xi, Fontana, Wis. (T. T.
Holme, 345 Whitney Ave., New Haven,
Conn. 06510)

6-10. American Institute of Ultrasound
in Medicine, 19th annual, Seattle, Wash.
(AIUM, 333 W. Kinnear Place, Seattle
98119)

6-10. Water Pollution Control Federa-
tion, Denver, Colo. (WPCF, 3900 Wis-
consin Ave., NW, Washington, D.C. 20016)

6-11. International Soc. of Planetarium
Educators, Atlanta, Ga. (R. C. Tate, Har-
per Planetarium, 3300 Collier Dr., NW.
Atlanta 30331)

7-9. Dermatopathology Symp., New
York Univ. School of Medicine, New
York. (Office of the Recorder, New
York Univ. Post-Graduate Medical Sch.,
550 First Ave., New York 10016)

7-9. Electronics and Aerospace Systems
Conf., Aerospace and Electronics Systems,
Inst. of Electrical and Electronics Engi-
neers, and the Washington Section of the
IEEE, Washington, D.C. (L. R. Kitty,
Suite 700, 1629 K St., NW, Washington.
D.C. 20006)

7-9. International Conf. on Geothermal
Energy for Industrial, Agricultural and
Commercial-Residential Uses, Oregon Inst.
of Technology, Klamath Falls. (W. Wil-
liams, Geothermal Conf., P.O. Box 1901.
Klamath Falls 97601)

7-9. Canadian Spectroscopy Symp., 21st.,
Spectroscopy Soc. of Canada, Ottawa, Ont.
(J. L. Dalton, Dept. of Energy, Mines and
Resources, Mines Branch, 555 Booth St..
Ottawa K1A 0G1)

7-10. Clay Minerals Soc., 23rd mtg.,
Cleveland, Ohio. (J. Hower, Dept. of Ge-
ology, Case Western Reserve Univ., Cleve-
land 44106)

7-11. Accuracy in Trace Analysis: Sam-
pling, Sample Handling, and Analysis, 7th
symp., Inst. for Materials Research, Natl.
Bureau of Standards, Gaithersburg, Md.
(P. D. LaFleur, B108 Reactor Bldg., NBS.
Washington, D.C. 20234)

7-11. Materials Research Symp., 7th,
Natl. Bureau of Standards, Gaithersburg.
Md. (P. D. LeFleur, B108 Reactor Bldg.,
NBS, Washington, D.C. 20234)

7-11. American Dietetic Assoc., Phila-
delphia, Pa., (R. M. Crum, ADA, 620 N.
Michigan Ave., Chicago, Ill. 60611)

7-11. International Working Conf. on
Stored-Product Entomology, Savannah, Ga.
(Organizers, Working Conf. on Stored-
Product Entomology, c/o Stored-Product
Inst. Research and Development Lab.,
U.S. Dept. of Agriculture, P.O. Box 5125,
Savannah 31403)

8—11. American Vacuum Soc., 21st conf.,
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...tomorrow'’s designs today !

Ultra-Cold.
-96°C
Ultra-Colder.

Both from Kelvinator Commer-
cial. Upright drops to —76°C.
Ultra-cold. Chest model dips
to —96°C. Ultra-colder. Up-
right’s six French doors open
individually. And you can
label each door to know what’s
inside. Easy labeling for what’s
under the chest’s stainless steel
sliding lids, too. Want more?
Automatic alarm systems? 2”
portholes for recorders? The

: : - 0 8 8 Kelvinator Commercial name?
O3S - QH QS JOF QU Q) You got them. Don’t be caught
Hellma—the largest assortment of highest in the cold without ultra-cold.  \ -/
precision glass and quartz cells. Contact J. E. Hirssig at Kelvinator \
Commercial, the company that knows

it\a;edrg'lﬂ(; _Flsopv:g?arlogggi'gr?so nstant-temperature how to give you 12 cubic feet of the best cold you ever had.

Also available—ULTRAVIOLET LIGHT SOURCES Upright UC-105 (—76°C/—105°F) ChestUC-520 (—85°C/—120°F)
Deuterium Lamps - Mercury Vapor Lamps Chest UC-540 (—96°C/—140°F)
Hollow Cathode Lamps - Power Supplies

I‘Ag"l E L L M Write for literature KElVl.n a to’.

Box 544 y s
Borough Hall Station 621 Quay Street * Manitowoc, Wisc. 54220 « (414) 682-0156

CELLS., IND: g:g:;c(aé 1’;‘;‘;,‘ 4‘2‘_’;'; 3141424 One of the White @L;é);o//dated Industries
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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.

Circle No. 473 on Readers’ Service Card
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If it can be
done, we
can probably
doit.

The
Willems
Polytron®
homogen-
izer is
unlike
any mixer you've ever used. It
works on a unique principle—
kinetic plus ultrasonic energy.
And it often succeeds where
other instruments fail.

Homogenization by sound
waves means that tissues are
broken down quickly to sub-
cellular level without destruc-
tion of enzyme activity. You'd
be hard-pressed to do that
with other kinds of mixers.

In the applications field,
the Polytron has proved so ef-
fective in inducing physical
and chemical change that it
has already revelutionized
many procedures, Whether it
be for dispersing, homogen-
izing, emulsifying or disrupt-
ing, a Polytren is available in
the size te-‘meet your specific
requirements.

Contact us if you have any
questions. Both literature and
a demonstration are available

on request.

Brinkmann Instruments, Inc.
Cantiague Road,

Westbury, L. 1., N.Y. 11590
Brinkmann Instruments
(Canada), Ltd.

50 Galaxy Boulevard,
Rexdale (Toronto), Ontario.

Circle No. 63 on Readers’ Service Card

Anaheim, Calif. (J. H. Singleton, Westing-
house Research Labs., Churchill Boro
Beulah Rd., Pittsburgh, Pa. 15235)

8-13. Society for Clinical and Experi-
mental Hypnosis, Montreal, P.Q., Canada.
(M. Kenn, SCEH, Suite 1P, 205 West
End Ave., New York 10023)

9-10. Conference on Display Devices
and Systems, Electron Devices Group of
the Inst. of Electrical and Electronics En-
gineers, Soc. for Information Display, and
Advisory Group on Electron Devices, New
York, N.Y. (T. Henion, Palisades Inst.,
201 Varick St., New York 10014)

9-11. American Ceramic Soc., Glass
Div., Bedford, Pa. (F. P. Reid, ACS, 65
Ceramic Dr., Columbus, Ohio 43214)

9-11. International Symp. on Electronic
Structure of the Actinides, Argonne Na-
tional Lab., Argonne, Ill. (F. Y. Fradin,
Materials Science Div., Argonne Natl.
Lab., Argonne 64039)

9-11. International Congr. on Obesity,
London, England. (K. Sollyl, 22 Montagu
St., London WIH 2BR)

9-11. American Assoc. of Textile Chem-
ists and Colorists, New Orleans, La. (W.
R. Martin, Jr.,, P.O. Box 12215, Research
Triangle Park, N.C. 27709)

10-11. Geodesy/Solid-Earth and Ocean
Physics Research, 8th conf., American
Geophysical Union, Defense Mapping
Agency, Natl. Aeronautics and Space Ad-
ministration, Natl. Oceanic and Atmo-
spheric Administration, Ohio State Univ.,
U.S. Geological Survey, Columbus, Ohio.
(AGU, 1707 L St., NW, Washington, D.C.
20036)

10-11. Midwest Quality Control Conf.,
29th, Automotive, Electronics, Inspection,
and Aircraft and Missile Divs. of the
American Soc. for Quality Control, In-
dianapolis, Ind. (D. L. Cheak, Code 410,
Naval Avionics Facility, 21st and Arling-
ton Ave., Indianapolis 46218)

10-12. Southern Soc. of Anatomists,
Morgantown, W.Va. (D. S. Jones, West
Virginia Univ. Medical Center, Morgan-
town 26506)

10-12. Western Industrial Medical As-
soc., Los Angeles, Calif. (H. J. Martin,
WIMA, 354 2lIst St., Oakland, Calif.
94612)

10-13. International Spore Conf., 6th,
American Soc. for Microbiology, East
Lansing, Mich. (R. N. Costilow, Kellogg
Center for Continuing Education, Mich-
igan State Univ., East Lansing 48824)

11-14. National Assoc. of Biology
Teachers, New York, N.Y. (J. P. Lightner,
NABT, 1420 N St.,, NW, Washington,
D.C. 20005)

12. Paleontological Research Institution,
Ithaca, N.Y. (K. V. W. Palmer, PRI, 1259
Trumansburg Rd., Ithaca 14850)

12-16. American Soc. of Anesthesiolo-
gists, Washington, D.C. (J. W. Andes, 515
Busse Hwy., Park Ridge, Ill. 60068)

12—-16. American Soc. of Oral Surgeons,
56th annual, Las Vegas, Nev. (ASOS
Committee on Scientific Sessions, Suite
930, 211 E. Chicago Ave., Chicago, Ill
60611)

13-17. Corrosion Problems in Energy
Conversion and Generation Symp., Elec-
trochemical Soc., New York, N.Y. (C. S.
Tedmon, Jr., Room 3A48, Bldg. K-1,
Research and Development Center, Gen-
eral Electric Co., P.O. Box 8, Schenectady,
N.Y. 12301

13-17. Electrochemical Soc., 146th an-
nual, New York, N.Y. (V. H. Branneky,
P.O. Box 2071, Princeton, N.J. 08540)

13-17. American Soc. for Information
Science, Atlanta, Ga. (J. I. Smith, ASIS,
1155 16th St., NW, Washington, D.C.
20036)

13-18. Pacific Dermatologic Assoc., Las
Vegas, Nev. (F. Beardsley, 180 Mark
Twain Ave., Reno, Nev. 89502)

13-19. World Congr. of Gastroenterol-
ogy, Sth, Mexico, D.F., Mexico. (WCG,
Av. Veracruz 93, Mexico 11, D.F.)

14-17. American Chemical Soc., 106th
Rubber Div. mtg., Philadelphia, Pa. (H.
W. Day, DuPont Co., 140 Federal St.,
Boston, Mass. 02110)

14—-17. American Acad. of Family
Physicians, Los Angeles, Calif. (R. Tus-
ken, 1740 W. 92 St., Kansas City, Mo.
64114)

14—-17. Association of American Med-
ical Colleges, 85th annual, Chicago, Ill.
(AAMGC, Suite 200, 1 Dupont Circle, NW,
Washington, D.C. 10036)

14—-17. Association of Official Analytical
Chemists, 88th annual, Washington, D.C.
(L. G. Ensminger, AOAC, Box 540, Ben-
jamin Franklin Sta., Washington, D.C.
20044)

14—18. American Ornithologists’ Union,
Norman, Okla. (G. E. Watson, Div. of
Birds, Museum of Natural History, Smith-
sonian Inst., Washington, D.C. 20560)

14-18. Conference on the Precipitation
Scavenging of Atmospheric Aerosols and
Gases, U.S. Atomic Energy Commission,
Champaign, Ill. (R. C. Semonin, Atmo-
spheric Sciences Section, Illinois State
Water Survey, Box 232, Urbana 61801)

14-19. Association of Engineering Geol-
ogists, Denver, Colo. (W. P. Rogers, AEG,
Box 15124, Denver 80215)

14-19. Psychology Soc., Paris, France.
(P. C. Haber, 100 Beekman St., New
York 10038)

15. Oak Ridge Associated Universities,
Oak Ridge, Tenn. (W. G. Pollard, ORAU.
P.O. Box 117, Oak Ridge 37830)

15-17. Conference on the Atmosphere
of Venus, Goddard Inst. for Space Studies,
New York, N.Y. (J. E. Hansen, 2880
Broadway, New York 10025)

15-17. Biological Safety Conf., 17th,
Research Triangle Park, N.C. (L. A.
Taylor, Becton, Dickinson and Co. Re-
search Center, P.0O. Box 12016, Research
Triangle Park 27709)

15—-17. Human Factors Soc., Huntsville,
Ala. (M. G. Knowles, HFS, P.O. Box
1369, Santa Monica, Calif. 90406)

{5-18. American Chemical Soc., 10th
western regional mtg.,, San Francisco,
Calif. (P. C. Condit, Patent Dept., Chev-
ron Research Co., 576 Standard Ave.,
Richmond, Calif. 94802)

15-18. Society for Experimental Stress
Analysis, New Haven, Conn. (B. E. Rossi,
SESA, 21 Bridge Sq., Westport, Conn.
06880)

15-18. Optical Soc. of America, Hous-
ton, Tex. (J. W. Quinn, OSA, 2100 Penn-
sylvania Ave., NW, Washington, D.C.
20037)

15-19. American Assoc. of Stratigraphic
Palynologists, 7th annual mtg., Calgary,
Alberta, Canada. (L. V. Hills, Dept. of
Geology, Univ. of Calgary, Calgary, T2N
0Z7)

16-18. Biological Resources of the

SCIENCE, VOL. 185



just off the press!

New quarterly edition. . . an
update on solving chromato-
graphic separations better and
faster (in minutes instead of in
hours). This authoritative and
vital resource from Waters
features application news,
abstracts of new publications
for your library and offers of
selected laboratory aids for
practicing chromatographers.
There's more!

Send today for your copy of the
current “*Chromatography
Notes.”” No obligation, of
course.

WATERS
ASSOCIATES

Maple Street, Milford, Mass. 01757
Telephone (617) 478-2000

The Liquid Chromatography People
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Chihuahuan Desert Region, United States
and Mexico, intern. symp., Texas Parks
and Wildlife Dept., Alpine. (D. H. Ris-
kind, Resource Management Section,
Texas Parks and Wildlife Dept., John H.
Reagan Bldg., Austin 78701)

16-18. American Cancer Soc., New
York, N.Y. (L. W. Adams, 219 E. 42 St.,
New York 10017)

16-18. National Council of Interna-
tional Health, Reston, Va. (J. S. Cowen,
P.O. Box 4909, Chicago, Ill. 60680)

16—18. Operations Research Soc. of
America, jointly with the Inst. of Manage-
ment Sciences, San Juan, Puerto Rico. (A.
Riesco, P.O. Box 2342, Mayaguez, P.R.
00708)

16—-19. American Soc. of Human Genet-
ics, Portland, Ore. (W. E. Nance, Dept.
of Medical Genetics, Indiana Univ. Medi-
cal Center, Indianapolis 46202)

16-20. Irish Otolaryngological Soc.,
Cork. (G. D. L. Symth, Eye and Ear
Clinic, Falls Rd., Belfast 4, U.K.)

17-18. European Soc. on Pediatric
Hematology and Immunology and Euro-
pean Soc. of Pediatric Oncology, Genoa,
Italy. (W. H. Hitzig, Kinderspital, 8032
Zurich, Switzerland)

17-19. Central Neuropsychiatric Assoc.,
Ann Arbor, Mich. (D. W. Sprague, 1417
Marlowe Ave., Lakewood, Ohio 44107)

17-19. American Assoc. for the Surgery
of Trauma, Hot Springs, Va. (J. A. Bos-
wick, Jr., Univ. of Colorado Medical Cen-
ter, 4200 E. Ninth Ave., Denver, Colo.
80220)

17-19. National Council of Teachers of
Mathematics, Southeastern section, Mem-
phis, Tenn. (NCTM, 1906 Association
Dr., Reston, Va. 22091)

18-20. National Council of Teachers of
Mathematics, North central section, Min-
neapolis, Minn. (NCTM, 1906 Association
Dr., Reston, Va. 22091)

19. New Mexico Acad. of Science, Las
Vegas. (L. M. Shields, Environmental
Health Div.,, New Mexico Highlands
Univ., Las Vegas 87701)

19-22. American Coke and Coal Chem-
icals Inst.,, White Sulphur Springs, W.Va.
(L. C. Ferguson, ACCCI, 1010 16th St.,
NW, Washington, D.C. 20036)

19-24. American Acad. of Pediatrics,
San Francisco, Calif. (R. G. Frazier, 1801
Hinman Ave., Evanston, Ill. 60204)

20-23. Society for Neuroscience, 4th an-
nual mtg., St. Louis, Mo. (SN, Room
200A, Lee Bldg., 9650 Rockville Pike,
Bethesda, Md. 20014)

.20-24. American Assoc. of Cereal
Chemists, Montreal, P.Q., Canada. (R. J.
Tarleton, AACC, 3340 Pilot Knob Rd.,
St. Paul, Minn. 55121)

20-24. American Public Health Assoc.,
102nd annual mtg., New Orleans, La. (J.
R. Kimmey, APHA, 1015 18th St., NW,
Washington, D.C. 20036)

20-26. International Cancer Congr.,
11th, Intern. Union against Cancer,
Florence, Italy. (P. A. Gardner, TUAC,
Div. of Medical Sciences, Natl. Research
Council, 2101 Constitution Ave., NW,
Washington, D.C. 20418)

20-26. Physiological Sciences, 26th in-
tern. congr., Intern. Union of Physiolog-
ical Sciences, New Delhi, India. (S. K.
Manchanda, Dept. of Physiology, All
India Inst. of Medical Sciences, Ansari
Nagar, New Delhi-16)
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The preferred choice—

Thelco® Incubators

It's a preference based on experience. Users
know about Thelco value, best for over half a
century. They depend on Thelco built-in qual-
ity and trouble-free performance. They rely
on Thelco temperature uniformity throughout
the chamber, *+0.25°C at 37°C and only
+0.8°C at 56°C. No need to worry about
placement of tests. Thelco Incubators more
than meet the stringent requirements of hos-
pitals, medical schools, research labs, mil-
itary and public health centers.

Ask your GCA/ Precision Scientific Dealer or
write us. GCA/ Precision Scientific, 3737 W.
Cortland St., Chicago, IL 60647. Sales offices
in principal cities.

GCA/PRECISION SCIENTIFIC@®A

Circle No. 239 on Readers’ Service Card

72 PAGE reference manual on selecting and

using filtration systems to remove bacteria and particles
from extemporaneous drugs, |.V. additives, hyperalimen-
tation fluids, unit-dose injections, bulk I.V., radiophar-
maceuticals, ophthalmics, etc. For your copy of Manual
AMB303, use the reader service card or write:

MILLIPORE Corpo

ration
Bedford, Massachusetts 01730

Circle No. 290 on Readers’ Service Card

Phosphorus-32/33

Carrier-free.
-99% radiochemical purity.

Phosphorus-32

NEX-054—As phosphoric acid in 1 ml ~0.02M HClI solution.
$22/0-2mCi  $26/5mCi  $33/10mCi  $40/15mCi  $54/25mCi
$83/50mCi

NEX-053— As phosphoric acid in 1 ml of HCI-free water solution.
%gg;gmeCi $33/5mCi  $41/10mCi  $47/15mCi $59/25mCi
mCi

Phosphorus-33

NEZ-112— As phosphoric acid in 1 ml ~0.02M HCI solution.
$31/0-0.1mCi  $47/0.5mCi $68/1mCi $104/2mCi
$234/5mCi  $442/10mCi

NEZ-080— As phosphoric acid in 1 ml of HCI-free water solution.
$31/0-0.1mCi  $47/0.5mCi $68/1mCi $104/2mCi
$234/5mCi  $442/10mCi

Also available as mono-, di-, or tripotassium phosphate; mono-, di-, or tri-
sodium phosphate; and sodium pyroghosghate in agueous solution. All
compounds shipped in combi-vial. Phosphorus-32 and -33 beta reference
sources for instrument calibration also available.

@ New England Nuclear

575 Albany Street, Boston, Mass. 02118
Customer service 617-482-9595

NEN Canada Ltd , Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, Germany.
Circle No. 314 on Readers’ Service Card

or cold for new Fluke
digital thermometers

0.1° resolution, —320°F to + 3200°F (or
equivalent °C) range, 6 thermocouple types, up
to 100 thermocouple points.

Brand new Series 2100A Fluke digital thermometers
are the latest thing in temperature instrumentation.
They use large scale integrated circuits to give you low
price, high performance, ultimate reliability and com-
plete versatility.

Only Fluke gives you all these features.

M Every instrument works with six thermocouple types—
J, K, E, T, R & S—thanks to the read-only memory.

B Fewer components; practically no heat dissipation

B Rated for a minimum 10,000 hour MTBF

W Portable battery model works up to 7 hours off-line

M The industry’s best price/performance ratio.

Basic instrument is only $749.
IFLU KE] P.O. Box 7428, Seattle, WA 98133
® Dial toll free: 800-426-0361

Circle No. 346 on Readers’ Service Card

John Fluke Mfg. Co., Inc.
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Medical Instrument Calibration System

This system (MICS) (Fig. 1) is de-
signed for calibration of electronic ap-
paratus in hospitals and laboratories. It
includes electronic counters, digital mul-
timeters, power supplies, signal sources,
signal processors, a cathode ray tube
monitor, and oscilloscope which may be
combined in modular fashion for vari-
ous testing requirements. Components
may. be removed and used individually
when the instrument to be calibrated is
in a confined space. The main frames
and test units conform to the National
Electrical Code for hospital electronic
equipment. Tektronix. Circle No. 895
on Readers’ Service Card.

Fourier Transform NMR Spectrometer

The model FX60 features replace-
ment of the standard keyboard with a
light pen control system which allows
for complete control of each operating
parameter. The device is applicable to
carbon or hydrogen isotopic analyses.
Sample tubes up to 10 millimeter (out-
side diameter) are standard. JEOL Ana-
lytical Instruments, Incorporated. Circle
No. 894 on Readers’ Service Card.

Mercury Ultraviolet Source

Labsource HG-125 provides nearly
18 watts in the far ultraviolet, 33 watts
in the near ultraviolet, and 29 watts in
the visible spectrum. Line and continu-
um energy is emitted with strong emis-
sion at 245, 313, 436, 546, and 578
nanometers and a very intense line at
365 nanometers. Three fiber optic light
guides and a set of six optical glass fil-
ters comprise the standard system of-
fered with this source. The lamp itself
is a high-pressure mercury vapor source
housed in anodized extruded material
to permit cooling without a blower. PBL
International, Incorporated. Circle No.
896 on Readers’ Service Card.
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Krypton Laser

The Little Red is a compact krypton
laser that delivers 50 milliwatts at 647.1
nanometers. The device has applications
in holography, optical memories, com-
munications, and in scattering and Ra-
man spectroscopy. The head weight is

Fig. 1. With the Medical Instrument Cali-
bration System from Tektronix, hospital
and laboratory troubleshooting of elec-
tronic apparatus is facilitated. The modu-
lar components may be removed from the
main frame and used in tight spaces for
on-site calibration.

36 pounds and head size is 2 feet 4
inches by 5 inches by 7 inches. It is
priced around $5000. Lexel Corpora-
tion. Circle No. 893 on Readers’ Service
Card.

Literature

Organic Chemicals Catalog Number
47 contains data on nearly 6000 chemi-
cals with over 1000 illustrated struc-
tural formulas. Eastman Kodak Com-
pany. Circle No. 897 on Readers’
Service Card.

Ultek D-I Pumps covers a line of ion
pumps with full specifications, dimen-
sional drawings and photographs. Per-
kin-Elmer Ultek, Incorporated. Circle
No. 898 on Readers’ Service Card.

Portable Digital Transducer/Strain
Indicators describes an 8-channel device
and a 20-channel device for laboratory
or field applications. Strainsert. Circle
No. 899 on Readers’ Service Card.

Chromatography Notes is a quarterly
newsletter devoted to liquid separations,
packing materials, and instrumentation.
Waters Associates. Circle No. 900 on
Readers’ Service Card.

Fluorescence News is a bimonthly
newsletter on luminescence that covers
applications, laboratory techniques, and
instrumentation. American Instrument
Company, Biochemical Instrumentation
Division. Circle No. 901 on Readers’
Service Card.

Radioassay News is a monthly news-
letter which features RIA techniques,
meetings, products, government regula-
tions, and highlights of professional
papers among its coverage. Annual sub-
scriptions cost $65. Scientific News-
letters, Incorporated. Circle No. 902 on
Readers’ Service Card.

PL Analects is a quarterly newsletter
on topics of interest to biochemists.
Products and technical innovations arc
described. PL Biochemicals, Incorpo-
rated. Circle No. 903 on Readers’ Ser-
vice Card.

A Complete Guide for Ovens is a 32-
page catalog of a line of mechanical
and gravity convected laboratory ovens.
Hotpack Corporation. Circle No. 904
on Readers’ Service Card.

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in
all disciplines in academic, industrial, and gov-
ernment organizations are featured in this space.
Emphasis is given to purpose, chief characteristics,
and availability of products and materials. En-
dorsement by Science or AAAS is not implied.
Additional information may be obtained from the
manufacturers or suppliers named by circling the
appropriate number on the Readers’ Service Card
(see pages 486A and 542C) and placing it in the
mailbox. Postage is free.—RICHARD G. SOMMER
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