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Preparative Ultracentrifugation gives the ultimate
in fractionation according to size, density, or both

Density gradient (or zone) centrifugation is a rapidly developing
major technique for achieving separations by centrifugal means.

The method has many uses for separation, identification and
quantitation. It is ideal for analyzing cytoplasmic homogenates
...individual components from a mixture can be separated for
chemical or biological assay...materials of identical size but
differing slightly in density, or those of similar density but differ-
ing slightly in size, are readily distinguished and isolated.

The powerful
technique of

DENSITY GRADIENT
CENTRIFUGATION

STABILIZING DENSITY GRADIENTS

Gradients can be formed either before
centrifugation begins, by layering solu-
tions of different concentrations of a sub-
stance such as sucrose—or they can be
formed during centrifugation by the redis-
tribution of a material like cesium chloride
under the influence of centrifugal force.

Rate Separations —In this density
gradient method, particles migrate from
the top of the tube at different rates
depending on their size, shape and den-
sity. Slight differences in density can be
exaggerated by changing the density of
the solution in the centrifuge tube.

Equilibrium Separations — In this
method, particles seek their own density
levels in the tube and attain equilibrium
positions which are dependent upon den-
sity alone. Resolving power in separating
materials is dependent upon the magni-
tude of the density gradient.

The standard equipment for doing density gradient work is the
/ Model L Preparative Ultracentrifuge (left) and SW-39 Swinging
b “ Bucket Rotor (above). The rotor operates at speeds to 39,000
rpm, generating 173,000 g at the outer tube edge.

Let the Model L with its outstanding ability to speed
through jobs—both routine and exotic—start working for you
now. Write for full technical information including: a description
of the instrument; an applications chart showing types of mate-
rials which can be run (with rotors, times, speeds and references);
a new paper summarizing density gradient techniques and how
to use them.

Address: Beckman Instruments, Inc., Spinco Division,
Stanford Industrial Park, Palo Alto, California, and ask for
Data File L-5.
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HITACHI

HS-6

Permanent magnet-lens system
20 AU resolution.

Suitable for medical purposes
Easy operation

HU-11

Complete HITACHI Electron Microscope
For All Scientific Institutes And Laboratories

Direct Magnification: 250,000 Times
Resolving Power: 8 ~10 AU

@ Accelerating Voltage: 100,75 and 50KV ® Resolving Power: 8—~10AU
@ Optical System: 3-stage magnetic lens @ Minimum Area of Selected Field: 1.2

system, 4 turret projection lenses, inter- @® Accessories: Specimen heating and cool-
changeable during operation. ing devices, X-ray microscope unit, holder
@ Magnification: (Electronic) 400~250,000X for diffraction, etc.

“HITACHI, Ltd. has now developed the new model HU-II, a unit featuring extremely high resolving
power and being able to attach many kinds of accessories”.

Erb & Gray Scientific, Inc. q\—wo

854, S. Figueroa St., Los Angeles, California
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TEFLON is a registered trade-mark
of E. 1. duPont & Co., Inc.

#Stopcock #41004F above manufactured under FISCHER & PORTER

Patent No. 2,876,985,

Simplicity of design makes Kimble Stopcocks with

TEFLON?® Plugs easy to use, maintain and clean

New Kimble Stopcocks with TEFLON

plugs are superior because:

1. Plugs consist of only three parts

2. All three parts are made of self-
lubricating, chemically inert
TEFLON

therefore Kimble apparatus
and TeFLoN plugs . ..

o can be autoclaved

e can be cleaned in acids, alkalis or
organics, hot or cold

® will not corrode—there are no metal
parts

¢ can be positively controlled and
adjusted —you don’t rely on the
whim of a spring

e won't bind or leak—accomplished
by exaggerated 1:5 taper of plugs
in polished glass barrels

¢ won’t freeze because TEFLON is
chemically inert

And, threads are exceptionally heavy
and coarse to eliminate stripping.

Your dealer has stocks of new Kimble
apparatus with TEFLoN plugs. They
are also listed in the new Kimble
Catalog Supplement SP-57. For your
free copy, write to Kimble Glass Com-
pany, subsidiary of Owens-Illinois,
Toledo 1, Ohio.

KIMBLE LABORATORY GLASSWARE
AN @ PRODUCT
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“New addition”

Now! Kimble adds plugs with metering valve
to its TeEFLON line. They provide ultra-precise
control. Construction is simple for ease of clean-
ing and use. Available as plug replacement
(Catalog #41575F) or in straight bore stopcock
#£41002F or capillary stopcock #41007F.

OweNns-ILLINOIS

GENERAL OFFICES - TOLEDO 1, OHIO
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Letters
Science and the Welfare of Mankind

I am more encouraged than I have
been in years about the state of the
world and its prospects for the future
by the report of the AAAS Committee
on Science in the Promotion of Human
Welfare [Science 132, 68 (8 July 1960)].
This report offers the first prospect I
have seen of achieving a source of dis-
passionately accurate, reliable, and un-
distorted information on the new en-
vironmental factors of our age which
are subtly but vitally affecting the
course of human life throughout the
world.

This country, a leader both in scien-
tific achievement and in moral heritage,
has a responsibility to humanity to
understand and to state clearly to all
men the facts about the reactions on
human beings of the changes tech-
nology is making in our environment.
Unfortunately, in many areas, this
country’s private industrial and mer-
chandizing interests have seen fit to
obscure or distort many of these facts.
Government appears to be either un-
willing or unable to make major con-
tributions to public enlightenment.

Until I saw the report of the AAAS
committee, the situation seemed pretty
hopeless. Those who speak out are lone
voices in the wilderness, and ‘“authori-
ties” are available on both sides of every
issue. Nowhere can one find a source
of information on the truly vital issues
of our age which can be viewed as im-
partial, scientifically sound, and in-
terested only in the ultimate welfare of
humanity.

The special committees recommended
by the Committee on Science in the
Promotion of Human Welfare should
provide such a source of information. I
wish, therefore, to urge the AAAS to
give the highest possible priority to im-
plementation of the committee’s recom-
mendations. The accumulation and dis-
semination of this information is, in
my view, the most important single
project currently proposed by any or-
ganization in the United States. It is a
project the ultimate value of which to
the welfare of mankind is utterly in-
calculable. It should be undertaken im-
mediately and pressed with the utmost
vigor consistent with scientific accuracy.

VERNON M. Root
Applied Physics Laboratory,
Johns Hopkins University,
Silver Spring, Maryland

I have read with great interest the re-
port of the AAAS Committee on Sci-
ence in the Promotion of Human Wel-
fare, and I find it singularly objective
in tone and very muech to the point in

content. At a time when so much is
being said and written on the political

" responsibilities of scientists from the

adolescent angle of a Calamity Jane, it
is most refreshing indeed to read a re-
port on the same subject which is
mature in its approach.

As the committee asks for recom-
mendations from colleagues regarding
“questions of immediate importance”
for further study and discussion, may
I suggest that to the six listed there be
added the following: The relationship
of science to the other aspects of hu-
man culture. For example, what is the
relation of science to philosophy, to art,
to religion? The problem of their in-
terrelations is doubtless implicit in the
whole report, but I think the problem
itself deserves special attention. In any
case, as I see it from a philosophical
standpoint, we can hardly expect to
achieve the goal of reducing the grow-
ing gap in our culture between the sci-
ences and the humanities without a
serious consideration of their similari-
ties and differences. The attainment of
such a goal will require, of course,
closer cooperation between scientists
and nonscientists in the years to come.

PATRICK ROMANELL
Medical Branch,
University of Texas, Galveston

The report of the Committee on Sci-
ence in the Promotion of Human Wel-
fare is the best product of the scientific
method that I have seen for a long time.

Surely, since it is as a result of the
progress of science that the world is in
its present predicament, it can be argued
that scientists have an obligation to
humanity to devise methods of salva-
tion.

Those scientists (if there be any such)
who feel no such obligation may also
agree with the report, as a matter of
self-preservation, for it is very certain
that if the problem of nuclear war is
not solved there will be no science and
few scientists left.

Nuclear war is only one of the prob-
lems presented to society by science,
but it is the most pressing, for if it is
not solved soon, none of the others will
need attention.

IrvING F. LAucks
Post Office Box 607,
Healdsburg, California

Teaching and Learning

I would like to comment on John
Helwig’s letter regarding the training
of college teachers [Science 132, 845
(23 Sept. 1960)1.

I share his concern that state licensure
might lead us to so much emphasis on

(Continued on page 1772)
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A single source for all your
spectro needs... Ultraviolet,
Visible, and Near-Infrared spectro-
photometers. Only Beckman

offers five different manual and
automatic recording instruments,
with wavelength ranges for all
requirements, from 170 to 3500 my.
Each is the product of Beckman
engineering experience and
leadership spanning more than

20 years. You can choose the

new, low-cost DB* for manual
direct-reading, or automatic recording
with potentiometric recorder. ..

the Model B for fast, accurate,
routine analyses...the DU®, world-
renowned laboratory workhorse...
or the versatile ratio-recording
DK*-1 and DK-2 (also customized
for far-UV). One of these Beckman
precision instruments will serve
your specific applications best. You
don’t pay for more, nor accept

less than you require. X In
addition, with Beckman, you gain
maximum measurement versatility
through a full line of accessory
attachments and absorption cells...
skilled application engineering

to help you with your sampling and
measurement problems...prompt
attention from a large complement
of dealer sales and service
personnel in more than 110 U.S.
and Canadian locations. For
details, call your Beckman dealer
or write for Data File 38-50-03.

‘\,\Nw yoé Beckman Instruments, Inc.
é“ 25 ® 2500 Fullerton Road,
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Now you can teach the principles of polarized
light the most effective way—by demonstration—
with equipment that meets the requirements of
C.C.S8.8.0. Purchase Guide Nos. 3265, 3270.

Vivid, colorful demonstration that quickens
student interest, speeds understanding. The Pio-
neer Advanced Demonstrator (above) equips
your class with 10 polarizers, 12 additional demon-
stration accessories and a text, ““The Polarization
of Light” . .. complete equipment and instructions
for classroom demonstrations and individual ex-
periments. Ask for Pioneer Advanced Demonstra-
tor No. 61-2, only $29.50.

For use by small groups or individual students,
Pioneer offers a basic set consisting
of 2 polarizers; samples of mica,
benzoic acid, and calcite;
plus a step-by-step in-
struction sheet. Pioneer

Basic Demon-

strator INo.

61-1, $4.95.
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POLARIZATION OF LIGHT by Pro-
fessor Hollis N. Todd, Rochester

Institute of Technology, re-

views the major theories of
light with emphasis on polar-
ization. Included with the Advanced and Table
Top Demonstrators, it outlines many demonstra-
tions and experiments that can be performed with
both the Advanced and Basic Demonstrators.
Catalog No. 61-10, $1.00.

PIONEER also offers Table Top Demonstrators, for
large classes and lecture halls; a self-contained Ver-
tical Polariscope; plus the widest assortment of
polarizing materials. Whatever your needs in
polarizing equipment, look with confidence to
Pioneer. WRITE for Catalog 61-11.

SCIENTIFIC CORPORATION

Subsidiary of Bausch & Lomb
ROCHESTER 2, N. Y.
Plastic Lenses, Polariscopes, Demonstrators

SCIENCE, VOL. 132



9 December 1960, Volume 132, Number 3441

AMERICAN ASSOCIATION
FOR THE
ADVANCEMENT OF SCIENCE

Board of Directors
CHAUNCEY D. LEAKE, President
THOMAS PARK, President Elect
PauL E. KLOPSTEG, Retiring President
HARRISON BROWN
H. BENTLEY GLASS
MARGARET MEAD
DonN K. PRICE
MINA REES
ALFRED S. ROMER
WiLLIAM W. RUBEY
ALAN T. WATERMAN
PauL A. SCHERER, Treasurer
DAEL WOLFLE, Executive Officer

Editorial Board
Konrap B. KRAUSKOPF  H. BURR STEINBACH

EpwIN M. LERNER WiLLiaM L. STRAUS, JR.

PHiLIP M. MORSE Epwarp L. TaTUM

Editorial Staff

DAEL WOLFLE, Executive Officer
GRAHAM DUSHANE, Editor
JosePH TURNER, Assistant Editor
ROBERT V. ORMES, Assistant Editor

BETHSABE ASENJO, CHARLOTTE F. CHAMBERS, SARAH
S. DEegs, NaNcyY S. HAMILTON, OLIVER W. HEAT-
woLE, HowaArRD MARGoLls, ELLEN E. MURPHY,
PaTtrICIA D. PADDOCK, EDGAR C. RICH, BARBARA
SUTHERLAND, NANcCY TEIMOURIAN, Lois W.
WOODWORTH, CONRAD YUNG-KWAI

EARL J. SCHERAGO, Advertising Representative

SCIENCE, which is now combined with THE
SCIENTIFIC MONTHLY, is published each Fri-
day by the American Association for the Ad-
vancement of Science at National Publishing
Company, Washington, D.C. The joint journal is
published in the SCIENCE format. SCIENCE
is indexed in the Reader’s Guide to Periodical
Literature.

Editorial and personnel-placement correspond-
ence should be addressed to SCIENCE, 1515
Massachusetts Ave., NW, Washington 5, D.C.
Manuscripts should be typed with double spac-
ing and submitted in duplicate. The AAAS
assumes no responsibility for the safety of
manuscripts or for the opinions expressed by
contributors. For detailed suggestions on the
preparation of manuscripts and illustrations, see
Science 125, 16 (4 Jan. 1957).

Display-advertising correspondence should be
addressed to SCIENCE, Room 740, 11 West 42
St., New York 36, N.Y.

Change of address notification should be sent
to 1515 Massachusetts Ave., NW, Washington 5,
D.C.,, 4 weeks in advance. If possible, furnish an
address label from a recent issue. Give both old
and new addresses, including zone numbers, if
any.

Annual subscriptions: $8.50; foreign postage,
$1.50; Canadian postage, 75¢. Single copies, 35¢.
Cable address: Advancesci, Washington.

Copyright 1960 by the American Association
for the Advancement of Science.

SCIENCE

Assisting Less Developed Countries

It is well known that scientific thought and technical skill have
an important bearing on our efforts to help less developed countries
achieve higher standards of living. The uses of research in such fields
as agriculture, nutrition, and epidemiology are familiar. In plant
breeding, for example, a new hybrid rice may be produced by com-
bining the higher response to fertilizer of one variety with the adapta-
bility to tropical conditions of another. Also familiar are some of the
spectacular developments that physics is expected to produce in the
next few decades, like breeder reactors, which generate more fission-
able material than they consume.

But there is still much known technology that is not being used,
even though relevant to the problems of backward countries, and
there is plenty of room for the development of new devices of more
immediate applicability than nuclear reactors. Some indication of the
range of possibilities was given at the sessions last August of the In-
ternational Conference on Science in the Advancement of New States,
held in Rehovoth, Israel. On the question of sources of power, for
example, ideas included the development of special, low-maintenance
electric generators to provide light for remote villages, while in the
matter of increasing the water supply, there was an account of recent
work in controlling evaporation from lakes by spreading a substance
on the surface that forms an extremely thin, blanketing layer.

In education, also, the Rehovoth conference brought out the possi-
bility of adapting developments in other lands to the special needs of
less developed countries. Education is central to effective technical as-
sistance, and education now means not just literacy but scientific lit-
eracy. Mention was made of the work of the Physical Sciences Study
Committee in the United States in creating a new high school course
in physics. What was distinctive about this project was not just the
incorporation of a modern viewpoint, but the massive effort that was
mounted to carry out the work. There was not only the cooperation of
university professors, high school teachers, writers, and others in the
preparation of text and apparatus, but also the special training at sum-
mer institutes of the teachers who were to give the courses. Science
courses designed for less developed countries might prove different
in scope, but the same approach might be used in their preparation.

Also discussed at the conference was the possibility of doing more
research in the social sciences. Success in technical assistance has some-
thing to do with our knowledge of the attitudes and beliefs of the
people we hope to assist. In fact, as the conference made clear, to
speak only of introducing new techniques is to understate the problem.
Technical assistance involves at bottom introducing a new world out-
look, and the problem is that rapid cultural change can be an ex-
tremely disruptive social force.

The feeling is growing in this country that we should increase the
assistance that we are now offering less developed countries. But there
must also be growth in appreciation of the role that science can play
in making the assistance effective. Just as surely as there are many re-
search projects now underway that could profitably be expanded, so
there must be many ideas, as yet unborn, that greater support and in-
terest would quickly produce. What is needed is a rather special tech-
nology, one suited to the requirements of growing states but perhaps
of no more direct use to American citizens, if nonetheless necessary,
than a Polaris-launching submarine.—J.T.
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RECORDALL WILL CHART IT!

Although industry uses a great number of special recording Direct reading scales, 11 current and potential ranges,
instruments to collect data, the average laboratory cannot ~wide variety of adapters and accessories . . . these are only
afford such duplication. To meet the need, the Fisher a few of the features that make the Fisher Recordall one of
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recorder on the market. The Recordall will chart, as a
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Letters

(Continued from page 1732)

pedagogy that the teacher’s knowledge
of subject matter content might turn
out to be far less than desirable. As
I see it, the problem is one of proper
balance. Some knowledge of the tech-
nique of teaching would, in my opinion,
be highly desirable for the majority of
college teachers.

I believe it is a vast oversimplification
to state, as Helwig does, “that the two
essential characteristics of a good teach-
er are (i) enthusiasm and (ii) thorough
knowledge of and interest in his sub-
ject.” I believe that most people con-
centrate on “teaching” and forget that
the important process is really its
complement “learning.” This takes place
within and only within the mind of the
student. If our educators would exhibit
more concern for learning, then teach-
ing, as such, would take care of itself.
I submit that the key factor in the
education process is the motivation of
the learner; I would venture further that
the role of the teacher is primarily that
of a motivator and only secondarily
that of an imparter of knowledge.
Actually the student may acquire
knowledge from books, audio visual
aids, direct experience, or other means.

College teaching, as contrasted with
secondary school teaching, is concerned
with the development within the student
of the power to think, reason, appreci-
ate, and discriminate; but the exercise
of intellect necessary to become learned
requires self-discipline on the part of
the student, not enthusiasm and interest
of the teacher, or only insofar as it
makes the student want to learn.

There appears to me only a tenuous
relationship between learning on the
part of the student and either en-
thusiasm or thorough knowledge of
and interest in the subject matter on the
part of the teacher. If these two attri-
butes of the teacher serve to motivate
the student, so much the better, but
one should not rule out other techniques
of motivation. Unfortunately one can
think of a number of teachers who
possess these two qualifications and yet
who are not considered by either their
peers or their students to be very good
teachers.

We must recognize also that college
teaching embraces a wide range from
the instruction of beginning freshmen
to the occasional contact with the ma-
ture graduate student pursuing studies
in either purely academic or profes-
sional fields. It is my personal opinion
that teaching the elementary college
level courses makes the greater demands

on the motivation skill of the teacher;
whereas, in graduate work, motivation
may be more readily derived from the
teacher who is both enthusiastic and
possessed of great knowledge, because
both of these qualities provide high
motivation to the advanced student.

It is in this latter situation particularly
that I fear that any state licensure might
only serve to eliminate many of our
greatest and most widely influential
teachers.

MERRITT A. WILLIAMSON

College of Engineering and
Architecture, Pennsylvania State
University, University Park

Left-handed Subjects

I am engaged in research requiring
left-handed subjects of all mating pat-
terns. We particularly need sinistral in-
dividuals at least 16 years of age with
both parents left-handed.

Testing is simple, brief, and without
discomfort. I would appreciate it if any-
one who meets these criteria would get
in touch with me to arrange for an ap-
pointment.

SIDNEY WEINSTEIN
Albert Einstein College of Medicine,
Yeshiva University, New York

HELLER
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o CONSTANT TORQUE
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CONTROLLED
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attachments
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Order from your Laboratory Supply Dealer or write-—

GERALD K. HELLER CO.

1819 Industrial Road
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e Thyratron tubes on the
Heller GT-21 controller sup-
ply demanded current by
converting power in stepless
variation to the direct cur-
rent motor.
stant torque as mixes become
either viscous or fluid. Vari-
able, reversible motor has
direct and gear drive. Arma-
ture shaft speed, 0-5000 rpm.
Gear shaft 18:1 ratio.Chuck,
shafts, 3-step pulleyincluded.

Las Vegas, Nevada

Assures con- or direct to

Proceedings of the

Symposium on Antibiotics

A compilation of 166 papers presented before
the Symposium on Antibiotics, Praha 1959. Ap-
pended are 81 diagrams and tables.

Published in English, 436 pages, price US $6.00.
Edited by State Health Publishing House, Praha.

Kindly send your orders through our bookseller

CZECHOSLOVAKIA

1A-

Praha
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_ Kodak reports on:

the lithium salt of pyruvic acid . . . polyester electrically upgraded ... an avtomatic
camera with useful privileges . . . aiming information into the eyes

The baron led the way

The great Baron Berzelius may well have sensed big game
when he discovered pyruvic acid in 1835. The name comes
from the Greek pyr, for fire, and the Latin uva, for grape.
This figures. Pyruvic acid used to be prepared by dry distilla-
tion of tartaric acid. The oldtimers had it spotted as an in-
termediate in the fermentation of sugar. Such relationships
had probably begun to look simple and straightforward.

It was just as well that no gypsy fortuneteller told the
Baron that 72 years after his death work would begin in
earnest on unraveling just how grape sugar breaks down into
pyruvic acid and that this work would take 40 years until
the phenomenon was at last understood as the first stage in
the process by which chemists and other living creatures
obtain from their food the energy with which to engage in
all affairs, including ratiocination about biochemistry.

Anyway, the Baron was an excellent chemist. He prepared
several salts of pyruvic acid, including the lithium. Now we
wish to report that we, too, can prepare Pyruvic Acid Lithium
Salt and, in fact, offer it as Eastman 8130, a standard for use
in pyruvic acid determinations. Pyruvic Acid is Eastman 498,
vintage unspecified.

Of very recent vintage is the new Eastman Organic Chemicals,
List No. 42, which catalogs some 3800 organic compounds we stock.
If you do not have a copy, why not ? Write Distillation Products In-
dustries, Rochester 3, N. Y. (Division of Eastman Kodak Company).

New recipe

Polyester in sheeting means strength with thinness. Chemi-
cally it means a polymer condensed from alternating units
of dibasic acid, usually terephthalic, and a glycol, usually
ethylene glycol until we went to cyclohexane dimethanol in
Kodel Polyester Fiber.

With the switch, some isophthalic acid added to the recipe,
and six years of cleaning up details, there emerges a polyester
resin that keeps its dielectric constant really constant up to
130° C, which could not be said of earlier polyester. Its dis-
sipation factor is 0.3 % at 100° C, where the old ran to 1.2%.
Since it also better resists humidity, acid, and bases, it is
excellent for insulation and frozen food wraps. As a capac-
itor film at 2000 v/mil, it outlasts the old 8 to 1.

Eastman Chemical Products, Inc., our subsidiary, sells the resin.
Acme Backing Corporation, Canal and Ludlow Streets, Stamford,
Conn., turns it to what others call film and we (for whom “film”
has another meaning) call sheeting. Acme will gladly expatiate.

Reward thyself!

Though the Kodak Ret-
ina Automatic I1I Camera
can be bought in the
camera shops for less
than $130, it is not the
cheapest camera they
sell. We advertise it here
in Science to show scorn
for the notion that scien-
tists must be poor or at
least act poor. When a scientist goes out to buy a new camera
for his pleasure, why shouldn’t he feel that he has as good
claim as any member of today’s society to the choicest of
its goods?

This camera is dubbed “the expert’s automatic.” This is

This is another advertisement where Eastman Kodak Company
probes at random for mutual interests and occasionally a little
revenue from those whose work has something to do with science
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just a phrase. (Don’t let little things like that bother you.)
The phrase tries to say that despite the luxury of fully auto-
matic exposure control, the user has override privileges if he
chooses to seize the initiative. He can expose for some part
of the scene instead of the whole. He does this by holding the
camera up to that part and letting the diaphragm set itself
and hold there while he
walks back to make his
picture. Whether manu-
ally or automatically set,
he knows what f/number
he is using. There is a
coupled rangefinder that
can focus the Kodak
Retina-Xenar Lens down
to 315 feet. Five shutter
_speeds to 1/500 and B.
Film speed settings from
10 to 1250. Microscope
adapter kit and many
other aids available.

Quite a few of us from Rochester have
been dropping in at our Retina factory in
Stuttgart to admire how our cousins work.
The final transfer

For an honest purpose these able gentlemen have consented
to the indignity of posing a tableau in supercharged staring.

Image projector Image projector Image projector
for Mr. E and Mr. F for Mr. C and Mr. D for Mr. A and Mr. B
-~ - -~

\ 1 ’

Mr. B
-

s -
Special Kodak screen

Because they and numerous unpictured coequals are per-
sonally involved, they wish to call attention to a certain téch=
nical area in which we think we are good. It deals with the
art of projecting information into human eyes, the final
transfer from machine to man.

The black rectangle labeled “Special Kodak screen” stands
for a multitude of possibilities, some which we have already
demonstrated and others needing more study. Study, as is
well known, costs money. It would be smarter use of the
money to do the studying in the context of specific viewing
and display requirements—review of vast volumes of recon-
naissance photography, for one currently popular example.
The composition and design of the screen should not be
considered in isolation from the projectors, the eyes, the re-
strictions on their location, the ambient light, the nature of
the visual task, and all the other pertinent factors.

On this broad and subtle subject we have neither off-the-shelf lit-
erature nor off-the-shelf products, but we are anxious to be in con-
tact with those whose interest in it is more urgent than
academic. Such persons should communicate with
Eastman Kodak Company, Apparatus and Optical
Division, Rochester 4, N. Y.

Price subject to change
without notice.
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world
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JUMO

instruments

Only JUMO gives
excellent service
for long periods
at up to 3000
switching actions
per hour!

® Instant magnetic tempera.
ture adjustment

® Regulating and control
Thermometer in a
single unit

® No loose connections
or erratic contacts

® All operating parts
sealed-in

o Temperature maintained
to + .01C
o Matched relays available

for operation at higher
voltages

o Maximum permissible load
o —30 milliamps at 220V

o Straight and elbow types

® Fixed and variable contact
models

with with $ with
. Elbow Ground  Threaded
Write for Stem Joint Metal
catalog 581 Casing

BRINKMANN

BRINKMANN INSTRUMENTS, INC.

Philadelphia + Cleveland - Houston
Miami « Menlo Park, Cal.

115 Cutter Mill Road, Great Neck, N.Y.
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Meetings
Migration of Marine Organisms

A Latin-American symposium on
migration of marine organisms was
held in Guayaquil, Ecuador, from 27
June to 1 July. It was organized jointly
by the UNESCO Science Cooperation
Office for Latin America and the Uni-
versity of Guayaquil.

It was the fifth of the series of meet-
ings on marine sciences which the office
has held since its foundation in 1949,
The previous meetings, like the Guaya-
quil meeting, had the double character
of symposium and working-party ses-
sion. They were held at Concepcién,
Chile, in 1954; Sdo Paulo, Brazil, in

1955; Montemar, Chile, in 1956; and .

Montevideo, Uruguay, in 1957.

Enrique Rioja (Mexico) was elected
chairman of the Guayaquil symposium,
and Hugo Ferrando (Uruguay) acted
as secretary. Thirteen marine scien-
tists, from the following countries, par-
ticipated: Argentina, Brazil, Chile,
Cuba, Ecuador, Mexico, Peru, and
Uruguay. The UNESCO Science Co-
operation Office for Latin America was
represented by Angel Establier.

The program of the meeting included
sessions on the following subjects: (i)
migration of marine organisms (fish;
invertebrates; cephalopods; birds; other
vertebrates); (ii) environmental fac-
tors (oceanographic and biological)
that cause migration; (iii) standardiza-
tion of methods for studying migratory
phenomena, with a view to comparing
results; (iv) establishment of regional
programs for work on migration of
aquatic populations; and (v) other
problems related to migration of ma-
rine organisms.

At the conclusion of the symposium,
the following recommendations were
unanimously approved by the partici-
pants.

1) The symposium, considering that
the study of the migration of marine
organisms by its very nature requires a
joint effort on the part of the countries
concerned, recommends regional action.
The following delimitation of problems
common to a number of countries is
made with a view to their being under-
taken regionally. Argentina, Brazil, and
Uruguay: Thunnidae, Scombridae, Clu-
peidae (Sardinella sp.), Galeorhinidae
(Galeorhinus vitaminicus), and Mugil-
idae (Mugil sp.). Chile and Argen-
tina: Merluccidae (Merluccius sp.),
Decapoda (Macrura: “langostinos”
shrimps, and “langosta” de Juan
Fernindez). Peru and Chile: Thunni-
dae (Neothunnus macropterus), En-
graulidae (Engraulis sp.), Scombroidae
(Sarda sp.), and Decapoda (Munida
sp.). Peru, Ecuador, and Colombia:
Thunnidae (Katsuwonus sp.; Neothun-

nus macropterus), Decapoda (Macrura:
“langostinos™).  Mexico, Caribbean,
and coast of Venezuela: Thunnidae
(Katsuwonus sp.; Thunnus sp.), Cen-
tropomidae (Centropomus sp.), De-
capoda (Macrura: Panulirus sp.; Penae-
idae: Penaeus sp.).

2) It is recommended that infor-
mation be exchanged between Argen-
tina and Chile covering research results
and methods used in work on the prin-
cipal species of Merluccius.

3) Marking trials should be held in
conjunction with studies on the biologi-
cal cycle of the species (growth, repro-
duction, alimentation, and so on), with
a view to relating migration and the
different phases of life of individuals.
Similarly, the importance of the study
of environmental conditions empha-
sized at the meeting of the UNESCO
Marine Sciences Working Party, held
at Montevideo 22 to 24 May 1957, is
underlined.

4) In view of the importance of
movement and mixture of different
bodies of water, it is expressly recom-
mended that Argentina, Brazil, and
Uruguay should study the northern and
southern limits and fluctuations, re-
spectively, of subantarctic and sub-
tropical waters and also the origin of
the water of the coastal region. It is
hoped that similar work may be under-
taken for the southeast Pacific area in
the fairly near future.

5) UNESCO is asked to interest the
governments of Latin America in sup-
porting this type of scientific work,
which is an indispensable basis for a
proper knowledge of the renewable re-
sources of the sea.

6) It is recommended that the next
marine sciences meeting to be organ-
ized by the UNESCO Science Coopera-
tion Office for Latin America should be
divided into two sections: ‘“Abiotic
oceanography” and “Marine biology.”

J. SWARBRICK
Centro de Cooperacion Cientifica Para
America Latina, Montevideo, Uruguay

Forthcoming Events

December

26-31. American Assoc. for the Ad-
vancement of Science, annual, New York,
N.Y. (R. L. Taylor, AAAS, 1515 Mas-
sachusetts Ave., NW, Washingtpn 5)

The following 52 meetings are being
held in conjunction with the AAAS an-
nual meeting.

AAAS Committee on Science and the
Promotion of Human Welfare (B. Com-
moner, Shaw School of Botany, Washing-
ton Univ., St. Louis 5, Mo.). 26, 28, 29
Dec.

AAAS Cooperative Committee on the
Teaching of Science and Mathematics (J.
R. Mayor, Director of Education, AAAS,
Washington, D.C.). 28, 29 Dec.
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MICROSCOPIC
SLIDE LABELING

Eliminate guesswork . . . greasemark mistakes. Get posi-
tive identification. Simply pull tab and a fresh, clean label
“pops’’ out. Fast, self-sticking labels dispensed one at a
time. Available in standard or “tissue-high” thickness. They
accept pen, pencil, ball point pen or typewriter marking.
1000 labels per carton.

Write for detailed information and the
name of your nearest TIME distributor. Dept. RM

PROFESSIONAL TAPE CO. INC.
355 Burlington Ave. ° Riverside, lll.

VINTC coarso

PHOTOVOLT

LINE-OPERATED
SUPER-SENSITIVE ELECTRONIC

TIPLIER - PHOTOMETER

For the exact measurements of extremely low light
values down to 1,/10,000 microlumen . . . for absorp-
tion and flame photometry. Colorimetry through
microscopes. Scintillation measurements on crystals,
Fluorescence trace analysis. Monochromatic color
densitometry. Measuring high densities on micro
areas. Light measurements through telescopes.

MOD. 520-M

Write for Bulletin =360 to

PHOTOVO LT Corporation

95 Madison Avenue New York 16, N. Y.

HARSHAW MANUFACTURES A COMPLETE LINE
OF SCINTILLATION AND OPTICAL CRYSTALS

SCINTILLATION Mounted Nal(T1) Crystals

More detailed information is
contained in our 32-page
book, “Harshaw Scintilla-
tion Phosphors™’. We invite you
to write for your free copy!

Crystal detectors designed for the most
sophisticated counting problems. Our
physics and engineering group are
available to assist you in your special
detector problems.

STANDARD INTEGRAL LINE
LINE (Crystal photo multi- Larfng‘qe-rgﬁjé%fal
(Hermetically Sealed gi;z;tgﬁmmbmtwn WINDOW LINE

Crystal Assemblies)
® The accepted stand-
ard of the industry
Proven through years

(Designed primarily
for crystals 4" dia.
and larger)

® “Small crystal" per-

® |mproved resolution
® Ready to use plug-in
unit

of service in research, ® Permanently light formants dekivved
medical and industrial sealed through improved op-
applications ® Capsule design facili- tical design

Low mass containers
Available in standard
aluminum or complete

tates decontamination
Close dimensional

unparalleled perform-
ance

® dependability tolerances
_ low background as-
® consistent good qual- ® Harshaw guaranteed semblies
ity. ® Convenient mounting
flange

Ready to use

Every Harshaw crystal is a product of our experi-
ence in crystal growing technology since 1936
Other Phosphors Available from The Harshaw Chemical Company
ROUGH CUT THALLIUM ACTIVATED SODIUM IODIDE
CRYSTAL BLANKS + EUROPIUM ACTIVATED-LITHIUM
IODIDE (NORMAL) » EUROPIUM ACTIVATED LITHIUM
IODIDE (96% Lié ENRICHED) * THALLIUM ACTIVATED
CESIUM IODIDE = THALLIUM ACTIVATED POTASSIUM
IODIDE + ANTHRACENE + PLASTIC PHOSPHORS
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OPTICAL Crystals

For Infrared and Ultra Violet Transmitting Optics

"HARSHAW QUALITY" INHERENT IN EACH HARSHAW-GROWN

CRYSTAL GUARANTEES THE MOST EFFICIENT OPTICAL TRANS-

MISSION POSSIBLE THROUGH:

1) Negligible light scattering in crystals, permitting higher

sensitivity and improved resolution
2) Freedom from absorptions caused by trace impurities
in crystal optics

3) Minimum strain

“HARSHAW QUALITY” meets the demand for uni-

formity of optical properties such as dispersion and refrac-

tive index. Prices, specifications, or other information will

be sent in answer to your inquiry.

The following infrared and ultra violet transmitting crystals are

available; others are in the process of development:

SODIUM CHLORIDE * SODIUM CHLORIDE MONOCHROMATOR PLATES

POTASSIUM BROMIDE * POTASSIUM BROMIDE PELLET POWDER * (through

200 on 325 mesh) * POTASSIUM CHLORIDE *+ OPTICAL SILVER CHLORIDE

THALLIUM BROMIDE IODIDE + LITHIUM FLUORIDE < LITHIUM FLUORIDE

MONOCHROMATOR PLATES + CALCIUM

FLUORIDE * BARIUM FLUORIDE = CESIUM

BROMIDE + CESIUM IODIDE

Additional information on the physical

and optical properties of the above

crystals is available in our 36-page

booklet "Synthetic Optical Crystals”.
Send for your free copy.

w THE HARSHAW CHEMICAL CO.

ﬂ%‘ Crystal Division Cleveland &, Ohio
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MOLECULAR WEIGHT
DETERMINATIONS

UP TO 20,000
with the

Mechrolab

MODEL 301

osVAPOFI PRESSURE ' r

® operates by vapor-pressure
lowering — aqueous and non-
aqueous solutions

Fast, Accurate

® accurate determinations with-
in 2 minutes

® simple operation—no training
needed

Sample Size: a few tenths of a milliliter
Temperature Control: better than 0.001° C

Precision: temperature difference of 0.01° C, read to better than 1%

The Model 301 Osmometer is one of a series of precision Mechrolab instru-
ments for laboratory, industrial, and medical use. Use of advanced electronic
and mechanical concepts insure consistent, accurate performance with a high

degree of reliability.

For detailed information

contact your dealer or write: 1062

Mechrolab, Inc.

LINDA VISTA AVENUE

MOUNTAIN VIEW 2, CALIFORNIA

SPORES — FERNS
MICROSCOPIC ILLUSIONS
ANALYZED

Book with
New 3-D. approaches

Finest existing collection

Models—Photomicrographs
Color Plates—Line Drawings
Spores—Tetrad to Maturity
Cell Structure of Fertile Areas

Structural Problems Solved

Exhibit at Booth 28, AAAS Convention

MISTAIRE LABORATORIES
152 Glen Ave., Millburn, N. J.

AAAS Symposium Volume No.
63

CONGENITAL HEART DISEASE

Allen D. Bass and Gordon
K. Moe, Editors June 1960

Presented at the AAAS Washington meeting,

December 1958.
372 pp., 147 illus., references,
index. ................ ..$7.50
AAAS members’ cash orders. . $6.50
The recent spectacular adv in car-

diac surgery have resulted from the in-
timate and fruitful collaboration of the
surgeons with embryologists, pathol-
ogists, internists, pediatricians, physiol-
ogists, and engineers. The present vol-
ume summarizes the current status of
knowledge of congenital heart disease,
ranging from the experimental pro-
duction of develop tal lies,
through the morphology and pathologic
physiology, to the diagnosis and surgical
repair of congenital lesions, and includ
an introductory chapter by the dean of
cardiac embryologists, Professor Bradley
M. Patten.

British Agents: Bailey Bros. & Swinfen, Ltd.
|y le Ho&soc,‘w._ Co'mrgl St.

American Association for the
Advancement of Science

1515 Massachusetts Ave., NW,
Washington 5, D.C.
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Academy Conference (J. G. Arnold, Jr.,
Loyola Univ., New Orleans, La.). 26-27
Dec.

Alpha Epsilon Delta (M. L. Moore, 7
Brookside Circle, Bronxville, N.Y.). 29
Dec.

American Assoc. of Clinical Chemists
(H. Goldenberg, Dept. of Biochemistry,
Hillside Hospital, P.O. Box 38, Glen Oaks,
N.Y.). 26-27 Dec.

American Assoc. of Scientific Workers
(Miss M. Yevick, 214 Western Way,
Princeton, N.J.). 27 Dec.

American Astronautical Soc. (R. Fleisig,
58 Kilburn Rd., Garden City, N.Y.). 27
Dec.

American Astronomical Soc. (J. A.
Hynek, Dearborn Observatory, North-
western Univ., Evanston, I11.). 28-31 Dec.

American Council on Women in Science
(Miss E. B. Thurmann, Div. of Research
Grants, National Insts. of Health, Bethesda
14, Md.). 27 Dec.

American Economic Assoc. (K. E.
Boulding, Dept. of Economics, Univ. of
Michigan, Ann Arbor). 26 Dec.

American Geophysical Union (R. Jas-
trow, NASA Theoretical Div., 8719 Coles-
ville Rd., Silver Spring, Md.). 26 Dec.

American Nature Study Soc. (R. E.
Hopson, 4138 S.W. Fourth Ave., Portland
1, Ore.). 27-30 Dec.

American Psychiatric Assoc. (P. H.
Knapp, Boston Univ. School of Medicine,
Boston, Mass.). 29, 30 Dec.

American Soc. of Criminology (D. E.
J. MacNamara, New York Inst. of Crimi-
nology, 115-117 W. 42 St., New York
36). 26, 27 Dec.

American Soc. of Naturalists (R. C.
Rollins, Gray Herbarium, Harvard Univ.,
22 Divinity Ave., Cambridge 38, Mass.).
27 Dec. )

American Soc. of Zoologists (R. L. Wat-
terson, Dept. of Zoology, Northwestern

~ Univ., Evanston, Ill.). 28-30 Dec.

American Sociological Assoc. (V. H.
Whitney, Dept. of Sociology, Wharton
School of Finance, Univ. of Pennsylvania,
Philadelphia, Pa.). 28, 29 Dec.

American Statistical Assoc. (R. E. Lewis,
New York Area Chapter, 55 Wall St.,
New York 15). 29 Dec.

Association of American Geographers
(C. Morrison, Jr., American Geographical
Soc., Broadway at 156 St., New York 32).
27-30 Dec.

Association for Computing Machinery
(W. F. Cahill, NASA, 8719 Colesville Rd.,
Silver Spring, Md.). 29 Dec.

Astronomical League (Miss A. A.
Pindar, Amateur Astronomers Assoc., Inc.,
223 W. 79 St., New York 24). 28 Dec.

Beta Beta Beta Biological Soc. (Mrs. F.

G. Brooks, P.O. Box 515, Ansonia Station,
New York 23). 27 Dec.
. Biomedical Information Processing Or-
ganization (R. S. Ledley, Natl. Biomedical
Research Foundation, Silver Spring, Md.).
30 Dec.

Committee on Cosmetics, American
Medical Assoc. (J. B. Jerome, 535 N.
Dearborn St., Chicago 10, Ill.). 29 Dec.

Conference on Scientific Communication
Problems (G. L. Seielstad, Technical Re-
ports Group, Applied Physics Laboratory,
Johns Hopkins Univ., Silver Spring, Md.).
26, 27 Dec.

Conference on Scientific Manpower (T.
J. Mills, Natl. Science Foundation, 1951
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A basic Chromatograph

¢ AT A
BASIC
PRICE

This versatile analytical technique is now available to
your research or quality control department in Cenco’s
vapor phase analyzer complete with gas sampling valve
at a reasonable price.

When needed, an extensive line of quick change analyt-
ical and preparation columns, bubble flow meters, syr-
inges, and recorders are available for you to tailor this
basic chromatograph to your requirements.

Ask your Cenco representative for Booklet 275B describ-
ing the No. 70130 Vapor Phase Analyzer...........$1,029.00

CENTRAL SCIENTIFIC CO.
A Subsidiary of Cenco Instruments Corporation
1718-M Irving Park Road ¢ Chicago 13, Iil.

Mountainside, N. J. Montreal Santa Clara

Somerville, Mass. Toronto Los Angeles
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MUSCLE TISSUE at 36,000X

—

. « . With the HITACHI HS-6
When low cost and high performance are
paramount, the Hitachi HS-6 electron
microscope is a must. With all but a single
stabilizer eliminated, the Hitachi’s relia-
bility and performance are unsurpassed,
with almost no “down time” to hinder its
nearly unlimited continuous operation. A
fine research tool, the Hitachi HS-6 is a
complete electronic microscope, with con-
denser, three objective apertures and

continuous direct magnification from
2,000x to 28,000x.

You are cordially invited to visit our new Eastern sales
office and laboratory facility, located at 5927 Riverdale
Avenue, New York 71, N. Y.

LEASE TERMS ARE
NOW AVAILABLE

ERB & GRAY SCIENTIFIC, Inc.

Exclusive Hitachi distributers for the U. S.

854 S. Figueroa St.
Los Angeles 17, Calif.

5927 Riverdale Ave.
New York 71, N. Y.

L]
17717



Constitution Ave., NW, Washington 25).
27 Dec.

Conference on Scientific Manuscripts
(N. Reingold, Dept. of History of Science
and Medicine, Yale Univ., New Haven,
Conn.). 29 Dec.

Ecological Soc. of America (R. S. Miller,
Dept. of Biology, Univ. of Saskatchewan,
Saskatoon, Saskatchewan, Canada). 26-31
Dec.

History of Science Soc. (D. J. de Solla
Price, Dept. of History of Science and
Medicine, Yale Univ., New Haven, Conn.).
27-29 Dec.

Institute of Management Sciences (M.
M. Flood, Mental Health Research Inst.,
205 N. Forest Ave., Ann Arbor, Mich.).
30 Dec.

Metric Assoc. (J. T. Johnson, 694 W. 11
St., Claremont, Calif.). 27 Dec.

Mountain Lake Biological Station (H.
H. Hobbs, Jr., Univ. of Virginia, Char-
lottesville, Va.). 29 Dec.

National Acad. of Economics and Politi-
cal Science (A. E. Taylor, Parkton, Md.).
27 Dec.

National Assoc. of Biology Teachers (P.
Webster, Bryan City Schools, Bryan, Ohio).
27-30 Dec.

National Assoc. for Research in Science
Teaching (G. Mallinson, School of Gradu-
ate Studies, Western Michigan Univ.,
Kalamazoo). 27 Dec.

National Assoc. of Science Writers (E.
Ubell, Herald Tribune, New York, N.Y.).
27 Dec.

The Perfect Gift for any Scientist . . .

A MEMBERSHIP IN THE AAAS

As recognition for service . . . for unusual achievement . . .
for anniversaries . . . birthdays . . . Christmas

Here is your opportunity to extend
the benefits of AAAS membership
including a subscription to
SCIENCE . . . to relatives, friends
or associates.
The AAAS is the largest federation
of scientific organizations . . . It was
established 113 years ago and now

has over 60,000 individual members.
JUST FILL IN AND MAIL THE
FORM BELOW. (Whether you
are a member or not, you may order
a gift membership for someone else.
Or you may use this same form to
apply for a personal membership in
your own name.)

DR. RaymMonND L. TAYLOR, Associate Administrative Secretary

American Association for the Advancement of Science
1515 Massachusetts Avenue, NW, Washington 5, D.C.

Please extend AAAS membership to:
Full name

Address

Institutional or company affiliation

Highest degree (year and institution) ...

Check one:

(please print or typewrite)

() Check or money order enclosed for $8.50 annual membership dues.
( ) Please bill me at address shown below.
() Please bill company at address shown below.

Company name ....................

Address

Your signature ............00.00n..n
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National Geographic Soc. (W. R. Gray.
NGS, 16th and M Sts., NW, Washington
6). 30 Dec.

National Speleological Soc. (Brother
Nicholas, FSC, Dept. of Biology, Univ.
of Notre Dame, Notre Dame, Ind.). 27
Dec.

Nature Conservancy (J. W. Brainerd,
Springfield College, Springfield, Mass.).
27 Dec.

New York Acad. of Sciences (D. Pur-
pura, College of Physicians and Surgeons,
Columbia Univ.,, New York, N.Y.. 30
Dec.

Science Clubs of America (Miss L. V.
Watkins, Science Service, 1719 N Street,
NW, Washington 6). 30 Dec.

Scientific Research Soc. of America (D.
B. Prentice, 56 Hillhouse Ave., New Haven
11, Conn.). 29 Dec.

Sigma Delta Epsilon (Mrs. E. Cortelyou,
Aecroprojects Inc., W. Chester, Pa.). 27-29
Dec. )

Society for General Systems Research
(C. A. McClelland, Dept. of History, San
Francisco State College, 1600 Holloway
Ave., San Francisco, Calif.). 29 Dec.

Society for the History of Technology
(C. W. Condit, Department of English,
Northwestern Univ., Evanston, I11.). 27-29
Dec.

Society for Industrial and Applied
Mathematics (J. Griesmer, IBM Research
Center, Box 218, Yorktown Heights, N.Y.).
28 Dec.

Society for Industrial Microbiology (J.
A. Ramp, 11 Van Dyke Rd., Waldwick,
N.T.).

Society of the Sigma Xi (T. T. Holme,
56 Hillhouse Ave., New Haven 11, Conn.).
29 Dec.

Society for the Study of Evolution (H.
H. Ross, State Natural History Survey,
Urbana, I11.). 27-29 Dec.

Society of Systematic Zoology (C. F.
Lytle, Dept. of Zoology, Tulane Univ.,
New Orleans 18, La.). 27-29 Dec.

Tau Beta Pi Assoc. (R. H. Nagel, Tau
Beta Pi Assoc., Univ. of Tennessee,
Knoxville). 29 Dec.

Torrey Botanical Club (Miss A. Hervey,
New York Botanical Garden, Bronx Park
56, N.Y.). 27 Dec.

27-28. Council for the Improvement of
Scientific Communication—Cong. on Edu-
cology and Role Growth Theory of Com-
munication and Learning, New York, N.Y.
(R. L. Switzen, 840 Grand Concourse,
New York 51.)

27-29. Conference on Strong Interac-
tions, Berkeley, Calif. (A. C. Helmholz,
Dept. of Physics, Univ. of California,
Berkeley.)

27-29. Northwest Scientific Assoc. and
Idaho Acad. of Science, joint meeting,
Moscow. (E. J. Larrison, Dept. of Biologi-
cal Sciences, Univ. of Idaho, Moscow.)

27-14. Bahamas Surgical Conf., Nassau.
(B. L. Frank, P.O. Box 4037, Fort Lauder-
dale, Fla.)

28. Association for Education in Inter-
national Business, St. Louis, Mo. (J. N.
Behrman, Univ. of Delaware, Newark,
Delaware)

28-30. American Economic Assoc., St.
Louis, Mo. (J. W. Bell, Northwestern
Univ., Evanston, Ill.)

(See issue of 18 November for comprehensive list)
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