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a
new
era
in
photomicrography

LEITZ ORTHOMAT
AUTOMATICALLY DETERMINES
EXPOSURES FROM 1/100th SECOND
TO 1/2 HOUR OR MORE...
COMPUTES, SOLVES ANY

35mm MICRO-PHOTO

PROBLEM AT THE

TOUCH OF A BUTTON!

NEW LEITZ ORTHOMAT...a fully automatic micro-camera attachment that
slips onto any modern Leitz microscope in seconds...frees the researcher or
lab expert from hours of painstaking trial and error. It permits any type of
photomicrography at the touch of a button.

EXCLUSIVE CHOICE OF INTEGRATING OR DETAIL EXPOSURE MEASUREMENT...
automatic exposures use integrating light measurements for histological,
biological and metallurgical specimens and phase contrast photos; detail
measurements are used for sections as small as 1/100th of the field. Faster,
more accurate photos of hematological and genetic specimens, individual
pollens or diatoms are now possible without time-consuming test exposures.
This highly selective control also makes it easier than ever before to achieve
absolute exposure accuracy in dark field and fluorescent illumination.
AUTOMATIC EXPOSURE TIMES FROM 1/100th SECOND TO SEVERAL HOURS...
a newly designed electromagnetic shutter which, unlike mechanical shutters,
is completely free of vibration, makes possible precisely timed automatic
exposures from 1/100th second to 12 hour or more. As an added convenience,
lengthy time exposures may be interrupted and resumed as desired.

E. LEITZ, INC.,
Distributors of

INSTANT EXPOSURE DURING UNINTERRUPTED OBSERVATION...optical dividers
in the ORTHOMAT allow sufficient light for exposures, yet divert enough light
into the viewing tube for continuous viewing, even in dark field or fluorescence.
This permits individual or repeated exposures at the critical moment without
interrupting observation. Electronic flash can be synchronized for live speci-
mens when extremely short exposure times are necessary. Interchangeable
film chambers permit alternation between black-and-white and color exposures
at any point on the roll.

WRITE FOR COMPLETE DETAILS AND SPECIFICATIONS...of these and many
other exclusive ORTHOMAT features, including: image-focusing through binoc-
ular tube with automatic compensation for the interpupillary distance -
identical perfect focus in eyepiece and film plane - optical image is projected
directly onto film plane without use of reflecting surfaces - simple adjustment
of automatic controls for ASA values of various films « automatic film transport
« film counter on each 35mm film chamber - outlet that accepts timer for
automatic release at set intervals (ideal for stop motion)  synchronization for

micro-flash equipment + pedal release that leaves both hands free. 42261

468 PARK AVENUE SOUTH, NEW YORK 16, N. Y.
the

world-famous products of

Ernst Leitz G. m. b. H.,, Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA AND LEICINA CAMERAS ' LENSES - PROJECTORS - MICROSCOPES




Use Saunders Books

to make the biological sciences
easier to teach - - easier to learn

Villee — BIOLOGY

From the structure and function of the cell through
evolution and ecology, this popular text unfolds the
entire story of biology. Rich, descriptive detail
is skillfully blended with theories and concepts.
Equal emphasis is given to comparative and evolu-
tionary aspects of biology. The different classes
of plant and animal life are considered, followed
by detailed descriptions of the various systems of
the body. Of particular interest are discussions
on: protoplasm—cellular metabolism—biologic
interrelationships—structures and functions of a

seed plant—evolution of plant reproduction—or-
ganization of the body, including blood ; respiratory
system; digestive system; metabolism and nutrition;
muscular system; infectious diseases and the body’s
defenses—embryonic development—physical basis
of heredity—genetics—Iliving evidence of evolu-
tion—outcome of ecology: adaptation. The student
is thus given all the information required for a
comprehensive college biology course.

By CLAUDE A. VILLE, Harvard University. 615 pages, 614" x
10”7, with 324 illustrations. $6.75. Third Edition!

DeRobértis, Nowinski and Saez — GE‘NERAI. CYTOLOGY

This undergraduate cytology text covers the struc-
ture and function of the cell, emphasizing the phys-
ico-chemical and metabolic processes occurring
within it. Emphasis is placed on the chemical, ultra-
structural, genetic and physiologic aspects of
cytology. The authors analyze the composition of
living matter according to the submicroscopic archi-
tectural arrangement of molecules and micelles.
Intracellular processes and the functional signifi-
cance of cellular structure are interpreted through
the methods of physics, chemistry and biochemistry.
Latest information in this rapidly expanding field

is included in chapters on—cytochemical organiza-
tion of the cells; plant cells; growth and cell divi-
sion; cytogenetics of microorganisms and evolu-
tion. Several hundred illustrations, many of them
detailed electromicrographs, aid the student’s under-
standing.

By E. D. P. DE ROBERTIS, M.D., Professor and Director of the
Institute of General Anatomy and Embryology, Faculty of
Medicine, University of Buenos Aires; W. W. NOWINSKI, Ph.D.,
Research Associate Professor of Biochemistry; Director, Tissue
Metabolism Research Laboratory, University of Texas Medical
Branch; and FRANCISCO A. SAEZ, Ph.D., Head, Department of
Cytogenetics, Institute for the Investigation of Biological Sciences,
Monteviedo, Urguay. 555 pages, 6” x 97, with 253 illustrations,
some in color. $10.00 Third Edition!

Handbook of BIOLOGICAL DATA

This useful book contains an unparalleled collec-
tion of quantitative data covering the whole field of
biology. Hundreds of tables list values and norms
on topics ranging from the breeding habits of fish
to liver function tests in man. Material found in
this volume is a distillation of some 20,000 orig-
inal sheets from 4041 scientists, researchers and
physicians. The data was collected, edited and
organized into tabular form so that any bit of quan-
titative information can be found quickly and easily.

It contains only the most generally useful facts
biologists require in their daily work. Here are a
few of the subjects you’ll find tabulated in this
handy volume: life span of pollen—symptoms and
antidotes of common poisons—selected fungal para-
sites—chemical composition of sweat—heredity of
blood groups and factors—taste and olfaction thres-
holds—properties and reactions of plasma protein.

Edited by WILLIAM S. SPECTOR. Prepared under the direction
of the Committee on the Handbook of Biological Data, Division
of Biology and Agriculture, National Academy of Sciences,
National Research Council. 584 pages, with 445 tables. $7.50.

Gladly sent to college teachers on approval

West Washington Square

W. B. Saunders Company

Philadelphia 5, Pa.

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave.,

NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and

additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75¢.



Baird-Atomic serves sai
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The effectiveness of this country’s national defense system depends to a large extent on early
warning of an impending enemy attack. Hach additional minute could mean many additional lives saved.
The Air Force MIDAS (Missile Defense Alarm System) program, calling for the development of a system
of orbiting satellites equipped with sensors capable of detecting intercontinental ballistic missiles almost
immediately after they have been launched, promises the earliest possible warning that an attack against
the United States is underway.‘ The experimental infrared device for the R&D Midas satellite was de-
veloped by Baird-Atomic. It is but one contribution to space technology that has been made by B/A — a
company with 25 years of experience in scientific instrumentation. - Engineers and scientists: Investigate
challenging opportunities with Baird-Atomic. Write Industrial Relations Director. All qualified applicants‘ will receive

consideration for employment without regard to race, creed, color or national origin.

BAIRD - ATOM/C,/NC.
53 Oniversity Road - Cambridge 38 Mass.

ADVANCED OPTICS AND ELECTRONICS...SERVING SCIENCE -
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Basic Research at Honeywell
Dr. Finn Larsen
Vice President for Research

The Nature of Oxidation: Studies In The
High-Temperature Oxidation of Alloys

Under high temperatures, oxidation is accelerated. While
some pure metals deteriorate rapidly, certain of their
alloys oxidize much more slowly. Accurate prediction of
alloy oxidation rates, however, awaits development of a
reliable mathematical model. At Honeywell Research, new
techniques have produced data that make a start toward
a universally applicable theory.

With the single exception of gold, oxida-
tion limits the use of all metals at high
temperatures. This is true because the
products of corrosion do not have the
properties of the parent metal. In addition,
corrosive products occupy more space
than the parent metal they replace, affect-
ing dimensions and tolerances.

Corrosion is greatly accelerated by high
temperatures, putting serious limitations
on progress in heat generating equipment
such as internal combustion engines,
rockets, nuclear reactors and electrical
contacts.

At the present time the accepted method
of inhibiting corrosion is to apply a pro-
tective coating to the metal to prevent the
migration of oxygen atoms to the surface
of the material. This, however, is expen-
sive and in many cases not practical.

We know that when an oxide free sur-
face is exposed to ordinary air at room
temperature the upper layers of the metal
combine with the oxygen atoms to form
a thin film or scale (oxide). For further
oxidation to occur the thin oxide film
must be penetrated by either oxygen
atoms migrating down to the fresh metal
surface or by metal atoms migrating out-
ward to the air. In most cases, one of
these reactions predominates.

For about 40 years metallurgists have
worked with several classical equations
that predict the rate of oxidation. How-
ever, these equations apply rigorously only
under idealized conditions. They d); not
fully equate the mechanical and micro-
structural features of a multi-layer oxide
or the dislocations and stresses that affect
the oxidation process. For example: Is
the oxide film ductile or brittle? A change
of temperature puts thermal stress on the
oxide and if it is brittle it will probably
break off. These properties modify the

966

classical theory. ‘All of these problems
multiply and each influence is changed
when an alloy is introduced.

Honeywell scientists hope to learn more
about these altering influences in order to
extend the classical equations. They are
analyzing multi-layer oxide scales with a
number of different laboratory methods
to build support for new, predictable be-
havior.

Multi-layer scales are caused by the
ability of metals to have multiple
valences. The balance between these layers
is controlled by temperature. When a
multi-layer scale exists, oxides are often
unable to relax the stresses that occur.
These stresses are caused by the differ-
ences in specific volume and the differences

" in thermal coefficients of expansion be-

tween the oxide and the metal. When
they cannot be relaxed, stresses may build
1}p and affect the rate of oxidation. Also,
if external stresses are applied to the mate-
rial the rate of oxidation may be affected.

The approach to this study quickly be-
comes a mixture of metallurgy and physical
chemistry. One technique in studying rate
of growth of the scale has been to measure
the weight gain of alloys during oxidation.
Reliable data on oxidation has been ob-
tained in this manner.

To determine the direction of the mi-
gration of ions and also measure the
growth of individual layers, Honeywell
scientists are welding thin platinum wires
to a specimen prior to heating. These
marker wires give a point of reference to
the original surface. If oxygen ions are
moving inward, the wire remains outside
the surface. If cations are moving out-
ward, the marker wire will be under the
surface. This method has yielded valuable
new information on the formation of
oxides.

Microscopic examination also has been
helpful in identifying layers, and X-ray
diffraction has given positive identification
of the oxide phases.

Ideally we would like to completely in-
hibit even the first monatomic oxide layer.
At the present state of knowledge, this
seems unattainable. Our approach then
is to utilize the natural oxi(ﬁltion process
but control it. By doing this we permit
the formation of a thin film but seek to
make it impermeable to further ion mi-
gration.

In our experiments Honeywell scien-
tists have effected radical changes in
oxidation rates by changing the oxide
microstructure through heat treatment of
its alloy. For example, with an alloy of
.87 Mg—.62 Cu, the oxidation rate can
be retarded and the resulting oxidation
reduced by a factor of ten with proper
heat treatment.

We now know that in a polycrystalline
structure, stress and mechanical proper-
ties affect both the rate and the mechanism
of oxidation. Also we know that the me-
chanical properties of the oxide have a
decisive effect on the tendency of the
oxide to either spall or adhere.

This is a start toward the derivation of a
general theory explaining the oxidation of
alloys. Though our research is basic at
this point in time, we expect it to yield
many practical answers to assist the design
engineers working on high temferature
problems confronting today’s nuclear and
space projects.

If you are engaged in scientific work
relating to oxidation of metals and would
like to know more about Honeywell’s re-
search on this subject, you are invited to
correspond with Dr. J. A. Sartell, Honey-
well Research Center, Hopkins, Minnesota,

If you wish a recent paper, ““The Role
of Oxide Plasticity in Sfe Oxidation
Mechanism of Pure Copper,’” by Dr.
Sartell, write to Honeywell Research,
Minneapolis 8, Minnesota.

Honeywell
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. Graduated PYREX beaker —
Now you can measure volumes
quickly and with reasonable ac-
curacy in a multi-use beaker.
Graduations are white enamel.
Cost is only a few pennies more
than for ungraduated beaker.
250, 400, 600, 800, 1000 ml.

2. ACCU-RED cylinder—Gradu-
ations will never fade or wear off
this PYREX cylinder. ACCU-RED
process fuses them right into the
glass, as in our ACCU-RED pipets
and burets. Bead and hex bot-
tom help prevent breakage. 10,
25, 50, 100, 250 ml. No. 3050.

|
3. Replaceable tubulation—
You don’t have to throw out
this PYREX filter flask if the tu-
bulation breaks. Tubulation and
neoprene grommet both are eas-

ily, inexpensively replaced. 250,
500, 1000 ml. No. 5341.

4. Bigger funnels — Now you
can match the PyYRex filling fun-
nel diameter to the job. New
inside diameters are 75, 100, 125,
and 150 mm.—added to the 65
mm. size in LG-2. No. 6220.

No. 1002.

FIVE NEW LABWARE TOOLS
FROM CORNING

These five products are the latest results
of our continuing effort to help you do a
job better, do it more quickly, and save
money.

Four of them give you the time-proved
chemical-thermal-mechanical balance of
PYREx® brand No. 7740 glass. You can
work confidently, relying on its combina-
tion of properties.

The fifth has a Vycor® brand glass
jacket to provide the extreme resistance
to thermal shock and the chemical dura-
bility an immersion heater requires. You
can use it for fast heating of most acids
and other liquids.

For more information on any or all of
these items, write for Supplement No. 3
to Catalog LG-2. Or call your laboratory

5. VYCOR immersion heater—
You can swizzle heat into a
solution quickly with this radi-
ant heater. Cord-end portion is
unheated so you can hold it or
rest it against the container.
Cord and plug included. 250,
500, 1000 watts—all operate on
120 volts. No. 16790.

supply representative. When ordering,
combine your PYREX labware needs for
quantity discounts as high as 23.5%.

CORNING MEANS RESEARCH IN GLASS

CORNING GLASS WORKS
7510Crystal Street, Corning, N.Y.

Please send me Supplement No. 3 to
Catalog LG-2.

Na

Title

Company.

Address

City.

PYREX-: laboratory ware... the tested tool of modern research
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CARL
ZEISS

WEST GERMANY

olarizing
Microscopes

The famous Carl Zeiss Polarizing
Microscopes (GF and KF) are
available for research and labora-
tory requirements in both binocular
and monocular types. Both types
feature the inclined-tube system
for ease of operation.

Various accessories and equip-
ment are also available to further
broaden the application of these
fine instruments.

Quadraxial Universal
Rotary Stage

Stﬂge of wversatile a(ljl]sta- Other OutStanding C&I‘l ZeiSS
bility for the :lp])lir.‘ati(m of instruments include:

modern methods in accu- ;

rately and rapidly deter- research, stereo and interference
mining optical properties aj

and orientations of crystals. microscopes

polarimeters, refractometers
spectroscopes, ete.

Write for free detailed specifications.

COMPLETE

aA”l ZEISS" IN ® SERVICE FACILITIES

485 FIFTH AVENUE, NEW YORK 17, N. Y.
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RECORD LINEAR ABSORBANCE

with the Sargent Model/ SRL Linear-Log Recorder
For use with Beckman Model/ DB Spectrophofometer or Beckman Model DU
Spectrophotometer with Energy Recording Adapter.

The SRL offers these advantages:

TRANSMITTANCE OR LINEAR ABSORBANCE
RECORDING —simple conversion by interchanging
logarithmic and linear gears. Log gears—precision gen-
erated —produce ultimate accuracy of log function.

FAST RESPONSE —less than one second required for
full scale pen travel, for faithful transcription of peaks
and valleys in the curve.

ACCURACY—%9% or 20 microvolts, which, coupled
with the wide chart, provides more than sufficient read-
ing accuracy —especially important when considering
alternative applications.

REPRODUCIBILITY —to a fraction of a millimeter,
ensuring that the accuracy of analytical measurement is
not limited by the measuring instrument.

SPECIAL CHART —wide 240 mm scale (0 to 100) for
best reading accuracy. Zero point is at left for logical
presentation of wavelength axis.

VARIABLE LINEAR RANGE —permits full scale
presentation of any 9,T range from 0-10 to 0-100.

SAI t G E N I SCIENTIFIC LABORATORY INSTRUMENTS ® APPARATUS ® SUPPLIES o CHEMICALS

LOG RANGE SELECTION —permits full scale pres-
entation of either 0-1 or 1-2 absorbance ranges.

SYNCHRONOUS SWITCHING —for convenient,
simultaneous engagement of scan and chart drive from
one switch position. (Scanning with DU requires SERA
attachment.)

TRUE POTENTIOMETRIC RECORDING —varia-
ble range accomplished by adjustment of potentiometric
bridge network—independent of input circuit resistance.

VERSATILITY —useable for all other laboratory re-
cording applications through use of standard accessories.

S-72180-5 RECORDER—POTENTIOMETRIC,
LINEAR-LOG RECORDING, SARGENT MODEL
SRL (PAT. NO. 2,931,964). With integral panel control
to adjust range from 0-10 to 0-100 millivolts and with
alternate logarithmic recording of 0-1 or 1-2 orders by
interchange of precision generated linear and log gears
in the pen drive system, for highest accuracy. Ranges
from 0-10 to 0-1009,T and 0-1 or 1-2 absorbance are
provided. Complete with 1 roll S-72167 chart paper and
with cables for connection to spectrophotometer.$950.00

E.H. SARGENT & CO.,4647 WEST FOSTER AVE,,CHICAGO 30, ILLINOIS
DETROIT 4, MICH. « DALLAS 35, TEXAS * BIRMINGHAM 4, ALA. » SPRINGFIELD, N.J.* ANAHEIM, CALIF.
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We think the reason people all over the world
buy TMC pulse analyzers is pretty much the
same reason they’re widely purchased and used
here: competently designed, bug-free circuits
. . . straightforward operation with the same
performance and stability today as yesterday
. . . easy access to sub-assemblies and uncom-
plicated servicing if needed. Another way of
putting it is the instruments give the user the
information he wants in his work — with pre-
dictable behavior—regardless of where his site,
lab or plant may be located. Here are two
current examples:

The TMC CN-110 256 channel analyzer offers
T interchangeable plug-in logics, including
pulse height, time of flight, pulsed neutron,
multiscaler, mass spectrometer,and coincidence
pair. This widely used and thoroughly proven
analyzer (over 100 units have been delivered)
employs all-transistorized circuitry. Analog,
binary, octal and decimal readout may be used.

Data can be recorded on strip chart or X-Y
recorders, printed paper tape, punched paper
tape, or punched cards.

The Model 404 is a compact, 400-channel
analyzer you can use anywhere there’s a wall
outlet and one square foot to put it down. It
has a magnetic core memory that can be used
in sub groups of two or four; four separate in-
puts and associated amplifiers; internal pulse
routing circuity; pushbutton data transfer and
display overlap; power requirement of only 25
watts, and many ‘‘system’ advantages. While
its versatility is a little less than the CN-110’s,
80 are its size, price and purpose quite different
from the 110’s. Each does its own job well.

*Also wherever TMC Pulse Analyzers are used...
tn Canada, Brazil, Australia, Japan, Yugoslavia,
France, Italy, Germany, Belgium, Sweden, Den-
mark, Switzerland, Israel, Formosa . . . as well as
the United States.

WRITE FOR LITERATURE.

TMe

TECHNICAL MEASUREMENT CORPORATION

441 WASHINGTON AVE., NORTH HAVEN, CONN. « CE 9-2501
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The Stowe Conferences on Science and World Affairs

The resumption of nuclear weapons testing, announced just before the
Stowe Conferences opened, immediately made it doubtful that the
conferences could be held at all. It is consequently all the more significant
that the participants were able, in spite of a stormy atmosphere, to arrive
at constructive recommendations (see page 984). As befits scientists,
views from East and West were exchanged with frankness and reasonable
objectivity.

The first of the two conferences, being the less controversial, more
quickly attained agreement on certain measures. If carried through, the
resulting international cooperation in science ought to help lessen inter-
national tensions. With the example of the I.G.Y. before us, one may
readily hope for constructive action in such joint enterprises as mapping
the ocean floor and surveying the changing waters and life of the seas;
drilling through the earth’s crust; forecasting weather and natural
catastrophes on a world-wide basis; increasing the fresh-water resources
of the lands; developing food resources and farming the oceans; exploring
space and internationalizing the moon; using satellites for communica-
tions systems; preserving and promoting health; grappling with human
pollution and waste of the natural environment; exploring molecular
biology; building a 300 billion electron volt accelerator and the world’s
greatest computer; and establishing in a strategic place—some persons
propose in Berlin—a great international cluster of science laboratories
and institutes. Nor was scientific aid to the less-developed countries
forgotten, or the value of greatly extended and freer exchanges of
scientific personnel and information overlooked.

Nevertheless, in the fine glow of such hopes, every mind harbored
the unspoken recognition that none of these joint efforts could germinate
in a world on the eve of nuclear war. The success of the Eighth Confer-
ence, on the subject of Disarmament and World Security, hence reflected
the world’s desire for an ultimate resolution of tensions and enmity.
For the participants, it was not easy to speak without mutual recrimina-
tion or anger. Nor does the final public statement express much more
than a common hope for peace.

All the more remarkable, then, is the fact that at least three working
groups, each including leading experts from East and West, found it
possible to agree upon measures for the cessation of the production of
fissionable materials for military purposes and the elimination of stock-
piles of nuclear weapons; for the similar and parallel elimination of long-
range missiles, bombers, submarines, and other means of delivery; for
staging the first phase of disarmament so that inspection and control
can increase as disarmament progresses, and so that each side may
retain security in the process. A hard look at the kind of world that
would exist after complete and general disarmament clearly indicated
the need for an international police force and a system for the settle-
ment of disputes between countries, in order to prevent rearmament and
to permit peaceful accommodation.

These working papers, which so far exceed in extent of agreement
and explicitness the former bases of negotiations at Geneva, may perhaps,
both sides willing, bring us closer to the ultimate goal declared by the
leaders of the world to be the hope of every nation, the banishment of
war.—BENTLEY GLAss, Johns Hopkins University
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split-second readings, easy as tuning your radio. No color
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___ Kodadk reports on:

70,000,000 pounds per pound... Ektaline, sweet Ekialine... playing tag and other games

How to stick together

The naive dream of a stickum to stick metal to metal with-
out heat, waiting, clamping, or shrinkage came true in
November, 1958, with the announcement of Eastman 910
adhesive. Because it is the costliest adhesive on the market,
pound for pound, we dubbed it “‘the adhesive to use when no
other will do.” This is candor gone wild. It neglects the fact
that a pound yields about 14,000 drops, each of which can
bond one square inch of almost anything—not just metal—
to a square inch of almost anything else so that as much as
5000 pounds can be required to pull them apart. (Porous
materials drink up more adhesive.)

Thousands have bought samples by mail order. Hundreds
of the sample-buyers have solved serious assembly problems
with the stuff. Techniques have evolved. They have to be
seen to be believed. To show some of them, we have made a
15-minute sound movie for showing to professional and in-
dustrial groups. It demonstrates how-not-to’s along with
the how-to’s.

To borrow the film for a showing, write Eastman Chemical
Products, Inc., 260 Madison Avenue, New York 16, N. Y. (Subsid-
iary of Eastman Kodak Company).

THIS paper
“My husband sells oscillograph paper. Competition is fierce.
He comes home beat every night.”

Few overhearing her would know what the poor soul is
talking about, yet she speaks the truth. With research and
development activity now constituting such a respectable
fraction of the Gross National Product, oscillographs prob-
ably outnumber pickle barrels in this country at the present
time. Oscillographers are correspondingly numerous. Meth-
ods that one sect of oscillographers prefers above all else

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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another sect can’t see for dirt. One sect prefers automatic
oscillogram processors. Paper manufacturers like us find
their favor worth competing for. Therefore we announce a
new advance in media for their use.

An advance in the old art of papermaking came first. Then
new emulsions were devised to work properly with the new
base. Then proper processing chemicals were devised for the
new emulsions. Then the combination was extensively proved
out under practical conditions of use by parties interested
only in end results and hardly at all in the how and why.
They found that
1. THIS paper dries thoroughly at high processor speeds
without creases. 180 in./min. is not too fast.

2. THIS paper gives trace lines that stand out as black as
the ace of spades. Background is nice and clean.

3. THIS paper isn’t fussy about how long it sits around be-
fore use. O.K. to keep plenty on hand.

4. THIS paper is rugged. No cracking, no crumbling.

5. THIS paper holds its dimensions. lJustifies careful meas-

urement.

“THIS” won’t do for a trademark. (The code name for the field trials
was *“Kind 1534.”) Let’s call it Kodak Ektaline Paper. It comes in
the two usual speeds for oscillographs, Kodak Ektaline 16 Paper
and Kodak Ektaline 18 Paper. Kodak Ektaline Chemicals come
as liquids. The stabilization principle used in the automatic oscillo-
gram processors came from Kodak, too. An inquiry to Eastman
Kodak Company, Photorecording Methods Division, Rochester 4,
N. Y., puts evervthing in place right up to the moment.

A speculation in indium
Hsc—c;.=cu—c—cn3

H3C—C =0-. ®/o C—CH3

We may look back upon Tris(2,4-pentanediono)indium (East-
man 8015) as marking one more stage along chemistry’s
road from cookbook to quantum mechanics. Must be close
to half way by now.

Our story about the indium chelate of acetylacetone starts
with a strong kitchen flavor. We made it as a tag for tagging
silicone lubricants to facilitate spectrographic identification
of suspicious spots. Such detective stunts are part of the
way of life in a film factory. Then it occurred to us that
others—perhaps some engaged in the mysteries of setting
up catalyst beds—might like an indium compound of definite
composition and solubility properties. Perhaps they think
more in terms of electron configuration than of recipes.
Perhaps they might find the effect of enolate resonance on
the normal 5s25p! configuration of the indium atom puts it
in the right condition to join the rest of a catalyst system,
after which the organic accoutrement of the indium is
burned off and reaction rates shoot way, way up and every-
body has a wonderful time. Perhaps and perhaps not.

Some 3900 Eastman Organic Chemicals can be ordered from
Distillation Products Industries, Rochester 3, N. Y. (Division of
Eastman Kodak Company), who will gladly supply a catalog of
them. The reasons why it seemed necessary to add a given com-
pound to the catalog are sometimes a little hard to follow.
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Meetings
Limnology and Oceanography

Symposia on two subjects of highly
scientific and social significance were
prominent in the two-and-a-half-day
program of the Pacific Section of the
American Society of Limnology and
Oceanography (ASLO), during the
42nd annual meeting of the Pacific
Division of the AAAS, at Davis, Cali-
fornia. Earlier in the meeting the wide
scope of scientific disciplines involved
in studies of the aquatic world was illus-
trated in sessions for contributed papers.
Topics ranged from physical and chem-
ical conditions in a California lake,
through observations of temperature
variations and fish behavior from a
fixed tower in the ocean, to laboratory
studies of the respiration of individual
sardine eggs and larvae.

The first symposium, on the scientist’s
responsibility in the nuclear age, jointly
sponsored by ASLO, the AAAS Com-
mittee on Science in the Promotion of
Human Welfare, and the Scientists’

Committee for Information on Radia-
tion (San Francisco area), was chaired
by George E. Pake, of Stanford Uni-
versity. The participants were Robert B.
Brode and Arthur Rosenfeld (Univer-
sity of California), Leonard A. Herzen-
berg (Stanford University), Lester
Breslau (California Department of
Public Health), and Halsted Holman
(Stanford University). For background,
the participants reviewed research de-
velopments in the fields of physics,
medicine, and genetics that have arisen
as a result of the development of the
nuclear age. They stated their convic-
tion that the scientist has a-duty to com-
municate to the public the results of his
research, in terms understandable to
nonscientists, and his informed opinion
on the significance to society of the
scientific developments. They further
discussed the scientist’s role in the for-
mulation of public policy. Agreement
that the scientist has such a role was
general, but opinions differed on how
he should participate in policy-decision-
making, ranging from the view that he
should be completely involved, by run-
ning for political office or accepting

2 New Basic Books
for the Scientific Mind

SCIENCE AND THE NEW NATIONS
Ldited by RUTII GRUBER

HERE 1S THE INSIDE STORY of what is happening in the
underdeveloped countries of Africa, Asia and Latin America—
and a vivid picture of the impact of science on the modern world.

The book is an account of a conference, held at the Weizmann
Institute in Israel, at which leaders of most of the new nations
and many of the world’s leading scientists met to consider how
science could help the underdeveloped countries. As Abba Eban,
who presided, remarks in the volume, it brings together “those
who represent the two most decisive movements of our times—
scientific progress and national liberation,”

o

GROWTH IN LIVING SYSTEMS
Edited by M. X. ZARROW and Associates

THE LIVELIEST FRONTIER in science is the investigation of
the basic processes in life. Thirty-three biologists, brought to-
gether from many countries to exchange notes in a recent sym-
posium at Purdue University, here present the latest discoveries.
Their subjects include genes, DNA, viruses, the activities of the
cell, aging, and, most particularly, the search for the secret of

canccer.

BASIC BOOKS, Inc,, Publishers, 59 Fourth Avenue, New York 3, N.Y.

1014

$6.50

$15.00

political appointments, to the view that
he should remain quietly in the labora-
tory until asked for his advice on a
specific subject.

The need for the scientist to com-
municate to the nonscientific public,
and the manner in which this could
be accomplished, were major topics in
the ensuing discussion. Reporter Brown
of the Sacramento Bee came to the
defense of the newspapers after some-
what derogatory remarks had been
directed against them. He felt that the
scientist should approach this com-
munication problem scientifically by
learning more about the manner in
which newspapers must operate, and
that by so doing he would be better
able to give the proper information to
the reporters and much less critical of
the way it came out in the newspapers.
He believed that scientists were too
much concerned with the opinion a col-
league might draw from a newspaper
article and not concerned. enough with
the problem of transmitting the essential
“kernel” of information to the general
public.

The more specific symposium, on
biological implications of radioactive
isotopes in the sea, was organized and
chaired for ASLO by William Aron,
of the University of Washington. Wil-
liam Royce (Fisheries Research Insti-
tute, University of Washington) dis-
cussed the rapid increase in the use of
food from the sea, pointing out that not
only may radioactive pollution be harm-
ful but that the mere suspicion of harm-
ful effects can create international prob-
lems of high propaganda potential. B.
H. Ketchum (Woods Hole Oceano-
graphic Institution) showed that marine
organisms, by concentrating chemical
elements and by horizontal and vertical
migration, could cause as much trans-

‘port of radioactive isotopes upward or

downward as the physical mixing pro-
cesses in the ocean. From investigations
at Rongelap Atoll, Edward Held (Uni-
versity of Washington) indicated the
qualitative distribution of radionuclides
in the flora and fauna 5 years after
contamination from a single fallout
event. There are distinct differences in
concentration between the terrestrial
and the marine environments, and levels
in man reflect both the terrestrial and
the marine sources of his food.

Data from monitoring low-level
radioactive wastes flowing into the Irish
Sea from the British reactor at Wind-
scale were reviewed by Michael Wald-
ichuk (Fisheries Research Board of
Canada Biological Laboratory, Na-
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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.
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Write for detailed information and the
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For Research and Pilot Plant
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Anaerobic Fermentations.

For Tissue Culture and Metabolic Studies.

Six stainless steel fermentors, with Py-
rex jars of 5, 7.5, or 14 liter capacity, are
removable for autoclaving. The non-
freezing agitators are in stainless steel,
ball-bearing housings which incorporate
leakproof seals for repeated autoclaving.
Performance is cool, quiet, and depend-
able even under continuous operation.

Temperature, agitation-speed, air vol-
ume and pressure are measured and pre-
cisely regulated. The stainless steel water
baths, with a temperature range up to
60°C. are thermostatically controlled
within = 0.5°C.

Twin anti-friction drives provide a wide

Models with Single
and 3-Fermentor Drive
Assemblies also Available.

MODEL
F5-614

UNCONDITIONAL ONE-YEAR WARRANTY

range of agitation rates. The apparatus
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sium—Booth 48, October 10-13
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RESOLUTION
MAXIMA?

A worthwhile description of the many new design
features of the new Norelco EM-200 Electron
Microscope is not possible in this limited space.
Many years of effort and design experience has
been devoted to elimination of instrumental limits
on electron microscope performance and to details
which assure reliable operation as well as to provide
maximum flexibility for special research techniques.

While it would be both presumptuous and naive to
assume that the EM-200 is the ultimate in design,
the instrument represents a pronounced advance in
the development of electron microscopy —a step
which passes a new challenge to the microscopist
and theorist: a challenge which requires new
methods of specimen preparation or a new basis in
theory before any further advance beyond this
maxima is possible.

Of course you want to know more about this. So
write today to Philips Electronic Instruments,
750 South Fulton Avenue, Mt. Vernon, N. Y., for
your copy of a technical brochure which is chock
full of abbreviated specs about the wonderment
of this instrument.

1016
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Servo-Recorder

for general
laboratory
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1115 BROADWAY NEW YORK 10, N.Y.
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FIRST AND ONLY

RECORDING
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Permanent pH Record @ Simple to Operate
Adaptable ® No ink

A pH meter and strip chart recorder in one. Line
operated. Continuously indicating. Can record con-
tinuously for 31 days at one inch per hour. With
manual temperature compensator. Write for Bulletin
No. 3R.

Price $245.00 complete, with
Analytical protected pH probe unit

ANALYTICAL MEASUREMENTS, INC.

585 Main Street Chatham, New Jersey
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naimo, British Columbia) as a basis for
summarizing the oceanographic prob-

lems encountered in attempting to pre- -

dict levels of radioactive pollution. Joel
Hedgpeth (Pacific Marine Station, Dil-
lon Beach, California), well known ex-
ponent of the dangers of disturbing an
ecological balance, surprised the group
by conceding that some radioactive
pollution in the sea appears to be in-
evitable, and noted that a certain
amount of radiation background may
even be essential to life. However, he
stressed that we should learn much more
about the effects on the biota itself, as
distinct from use of the biota by man,
before tampering very much with the
environment. O. E. Sette (Bureau of
Commerical Fisheries Biological Labo-
ratory, Stanford, California), in sum-
marizing and correlating the highlights
of the talks, pointed out that there may
be one quite beneficial side effect of the
radioactive pollution problem—the stim-
ulation of many phases of instrumenta-
tion and research in oceanography,
especially of research on interrelations
in the biological food web in the sea.
J. F. T. Saur
Bureau of Commercial Fisheries,
U.S. Fish and Wildlife Service,
Stanford, California

Forthcoming Events
October

23-24. Institute of the Aerospace Sci-
ences and the Canadian Aeronautical Inst.,
Ottawa, Ont., Canada. (H. Harris, IAS, 2
E. 64 St., New York 21)

23-28. Congress of Chemical Engineer-
ing, 1st, San Juan, P.R. (R. Munoz,
Apartado 47, Estacién de Rio Piedras, San
Juan)

24-25. Shallow Water Research Conf.,
Gulf Coast, 1st natl, Tallahassee, Fla.
(D. S. Gorsline, Oceanographic Inst., Flor-
ida State Univ., Tallahassee)

24-26. Aerospace Nuclear Propulsion,
intern. symp., Las Vegas, Nev. (P. M. Uthe,
Lawrence Radiation Laboratory, Univ. of
California, Box 808, Livermore)

24-27. American Dietetic Assoc., 44th
annual, St. Louis, Mo. (Mrs. T. Pollen,
ADA, 620 N. Michigan Ave., Chicago 11,
1)

26-27. American Soc. of Tool and
Manufacturing Engineers, Toronto, Can-
ada. (A. Cervenka, Vanderbilt Blvd., Oak-
dale, L.I., N.Y.)

26-27. Instrumentation Facilities for
Biomedical Research, symp., Omaha, Neb.
(H. G. Beenken, Univ. of Nebraska Col-
lege of Medicine, 42 and Dewey Ave.,
Omaha)

26-27. New Mexico Acad. of Science,
Albuquerque. (K. G. Melgaard, P.O. Box
546, Mesilla Park, N.M.) '

26-28. Professional Group on Electron
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Devices, annual meeting, Washington,
D.C. (I. M. Ross, Technical Program
Chairman, Room 2A-329, Bell Telephone
Laboratories, Murray Hill, N.J.)

26-30. American Soc. for Aesthetics,
Detroit, Mich. (J. R. Johnson, Cleveland
Museum of Art, Cleveland.6, Ohio)

27-28. Shallow Water Research Conf.,
Pacific Coast, 1st natl., Los Angeles, Calif.
(D. S. Gorsline, Oceanographic Inst.,
Florida State Univ., Tallahassee)

27-29. Association of Clinical Scien-
tists, annual, Washington, D.C. (R. P. Mac-
Fate, Secretary, ACS, 323 Northwood Rd.,
Riverside, Ill.)

28. American Mathematical Soc., 583rd
meeting, Cambridge, Mass. (E. Pitcher,
Lehigh Univ., Bethlehem, Pa.)

29-31. Photoelasticity, intern. symp.,
Chicago, Ill. (P. D. Flynn, Illinois Inst. of
Technology, Chicago 16)

29-1. Marine Biology, intern. conf. (by
invitation only), Princeton, N.J. (Mrs. E.
Purcell, Interdisciplinary Conference Pro-
gram, Rockefeller Center, Time & Life
Bldg., New York 20)

30-1. American Oil Chemists Soc.,
Chicago, Ill. (W. O. Lundberg, Hormel
Inst., Univ. of Minnesota, 801 16th Ave.,
NE, Austin)

30-1. Society of Rheology, annual,
Madison, Wis. (J. D. Ferry, Univ. of Wis-
consin, Madison)

31-2. Interscience Conf. on Antimicro-
bial Agents and Chemotherapy, 1st, Ameri-
can Soc. for Microbiology, New York,
N.Y. (ASM, 19875 Mack Ave., Detroit 36,
Mich.)

November

1. Rheumatic Fever, symp., New Haven,
Conn. (E. A. Sillman, Connecticut Heart
Assoc., 65 Wethersfield Ave., Hartford 14,
Conn.)

1-3. Alkaline Pulping, 15th conf.,
Houston, Tex. (Technical Assoc. of the
Pulp and Paper Industry, 360 Lexington
Ave., New York 17)

1-3. Experimental Mechanics, 1st- in-
tern. congr., New York, N.Y. (Soc. for
Experimental Stress Analysis, P.O. Box

Microtite

permits fast and accurate titrations.

# PATENT PENDING
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OTHER DILUTIONS ACCOMPLISHED WITH
THE SAME AMOUNT OF REAGENTS FORMERLY USED
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tination inhibition, and metabolic inhibition tests.

You can use eight loops simultaneously . ..
and use the kit case as a wash rack for the plates.

MADE IN AMERICA BY AMERICAN LABOR
AND FROM AMERICAN RAW MATERIALS
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A vunique apparatus FOR
PRODUCING PRECISELY-CONTROLLED
AND REPRODUCIBLE GRADIENTS

The VARIGRAD

VARIABLE GRADIENT MIXER
FOR CHROMATOGRAPHY

Developed at the National Institutes of Health

® Makes small changes in specific portions of an elution
gradient to improve resolution in certain regions of

chromatograms.

® Presents gradient data for duplicationin any laboratory.
® Single apparatus can be used to supply identical gra-

dients simultaneously to several columns.

® Any number of independent gradients of different
molecular or ionic species can be produced simultane-

ously.

Send for Bulletin S-3-6000 for complete information

LABORATORY APPARATUS

BUCHLER
NSTRUMENTS.

BUCHLER INSTRUMENTS, INC.

514 West 147th Street, New York 31, N. Y.

PRECISION INSTRUMENTS ADirondack 4-2626
—
for ULTRA-STABLE Thermal Precipitators
SIGNAL GENERATORS for
specify Strand  Labs Dust Deposition
from
Air of Other Gas
for

Model 150
Generator for K-Band

® Models available from L-Band to
millimeter waves.

o Frequencies variable over wide
ranges.

o Some models with octave bandwidth.

o New Model 400 covers X-Band from
8.2 to 12.4 Kmc.

o All models have extreme stability
achieved by patented AFC discrimi-
nator and high-gain dc amplifier
feedback.

Write for complete information

294 Centre St., Newton 58, Mass.
Tel: WOodward 9-8890

Manufacturers of Signal Generators
and Microwave Spectrometers
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Subsequent Examination,
Sizing and Enumeration
by
Microscopic or Electron-
Microscopic Technics

Three Models Available
Using Fixed, Continuous
Moving or Oscillating Dep-
osition Areas. Latest Design
Featuring Higher Sampling
Rates and Adjustable Dep-
osition Areas

Write for Information to:
JOSEPH B. FICKLEN il
1848 East Mountain Street
Pasadena, California

(Manufacturer of Thermal
Precipitators for 20 years)

168, Central Sq. Station, Cambridge 39,
Mass.)

1-3. High Magnetic Fields, intern. conf.,
Cambridge, Mass. (H. H. Kolm, Lincoln
Laboratory, Massachusetts Inst. of Tech-
nology, Lexington 73)

1-3. Transplantation, CIBA Foundation
symp. (by invitation), London, England.
(CIBA Foundation, 41 Portland PIl.,
London, W.1)

1—4. American Soc. of Tropical Medicine
and Hygiene, Washington, D.C. (R. B.
Hill, 3575 St. Gaudens Rd., Miami 33,
Fla.)

1—4. Society of Economic Geologists,
Cincinnati, Ohio. (E. N. Cameron, Science
Hall, Univ. of Wisconsin, Madison 8)

2-3. Cancer Chemotherapy, clinical
symp., Washington, D.C. (T. P. Waalkes,
Chemotherapy Natl. Service Center, NIH,
Bethesda 14, Md.)

2—4. American Soc. for Cell Biology,
1st, Chicago, Ill. (H. Swift, Dept. of
Zoology, Univ. of Chicago, Chicago 37)

2—4. Geochemical Soc., Cincinnati, Ohio.
(F. R. Boyd, Jr., Geophysical Laboratory,
2801 Upton St., NW, Washington 8)

2—4. Geological Soc. of America, Cin-
cinnati, Ohio. (F. Betz, Jr., GSA, 419 W.
117 St., New York 27)

2—4. Inter-Society Cytology Council,
annual, Memphis, Tenn. (P. A. Younge,
1101 Beacon St., Brookline 46, Mass.)

2—4. National Assoc. of Geology Teach-
ers, Cincinnati, Ohio. (D. J. Gare, Prin-
cipia College, Elsah, Ill.)

2—4. Paleontological Soc., Cincinnati,
Ohio. (H. B. Whittington, MCZ, Harvard
Univ., Cambridge 38, Mass.)

2—4. Society for Industrial and Applied
Mathematics, Washington, D.C. (Chair-
man, Program Committee, SIAM, P.O.
Box 7541, Philadelphia 1, Pa.)

2-5. Mathematical Models in the Social
and Behavioral Sciences, conf., Cambria,
Calif. (F. Massarik or P. Ratoosh, Mathe-
matical Models Conf., Graduate School
of Business Administration, Univ. of
California, Los Angeles 24)

3—4. Central Soc. for Clinical Research,
Chicago Ill. (J. F. Hammarsten, Veterans
Administration Hospital, 921 N.E. 13 St.,
Oklahoma City 4, Okla.)

4. Society for the Scientific Study of
Sex, New York, N.Y. (H. G. Beigel, 138
E. 94 St., New York 28)

5-8. American Speech and Hearing
Assoc., Chicago, Ill. (K. O. Johnson, 1001
Connecticut Ave., NW, Washington 6)

5-9. Society of Exploration Geophysi-
cists, 31st annual intern., Denver, Colo.
(C. C. Campbell, Box 1536, Tulsa 1,
Okla.)

5-11. Stomatology of Peru, intern.
congr., Lima, Peru. (A. Rojas, Avenue
Pershing 155, San Isidro, Lima)

5-15. Japanese Chemical Engineers Soc.,
25th anniversary congr., Tokyo and Kyoto,
Japan. (Kagaku-Kogaku Kyokai, Shun-
ichi Uchida, 609 Kojunsha Bldg. No. 4,
6-Chome, Ginza, Chou-Ku, Tokyo)

5-18. Latin American Phytotechnical
Meeting, 5th, Buenos Aires, Argentina. (U.
C. Garcia, Rivadavia 1439, Buenos Aires)

6-8. Association of Military Surgeons
of the U.S., 68th annual, Washington, D.C.
(R. E. Bitner, AMSUS, 1726 Eye St., NW,
Washington 6)

6-8. Cell in Mitosis, 1st annual symp.,
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Detroit, Mich. (L. Levine, Dept. of
Biology, Life Sciences Research Center,
Wayne State Univ., Detroit 2)

6-8. Chemical Engineering Div., Chem-
cal Inst. of Canada, Toronto, Ont. (CIC,
48 Rideau St., Ottawa 2, Ont.)

6-9. Atomic Industrial Forum-9th Hot
Laboratories and Equipment Conf., Chi-
cago, Ill. (O. J. Du Temple, American
Nuclear Soc., 86 E. Randolph St., Chicago)

6-9. Southern Medical Assoc., Dallas,
Tex. (R. F. Butts, 2601 Highland Ave.,
Birmingham 5, Ala.)

8. American Acad. of Arts and Sciences,
Brookline, Mass. (J. L. Oncley, 280 New-
ton St., Brookline 46)

8-10. Nondestructive Testing in Electri-
cal Engineering, conf., London, England.
(Secretary, Institution of Electrical Engi-
nees, London W.C.2)

8-11. Acoustical Soc. of America, Cin-

cinnati, Ohio. (W. Waterfall, American-

Inst. of Physics, 335 E. 45 St.,, New York
17)

8—11. Institute of Management Sciences,
San Francisco, Calif. (W. Smith, Inst. of
Science & Technology, Univ. of Michigan,
Ann Arbor)

8-11. Plasma Physics, American Physi-
cal Soc., 3rd annual, Colorado Springs,
Colo. (F. Ribe, Los Alamos Scientific
Laboratory, P.O. Box 1663, Los Alamos,
N.M)

9-10. Operations Research Soc. of
America, 20th, San Francisco, Calif. (P.
Stillson, 115 Grove Lane, Walnut Creek,
Calif.)

9-11. Gerontological Soc., Pittsburgh,
Pa. (R. W. Kleemeier, Washington Univ.,
Skinker and Lindell, St. Louis 30, Mo.)

9-12. Pacific Coast Fertility Soc., Palm
Springs, Calif. (G. Smith, 909 Hyde St.,
San Francisco 9, Calif.)

9-20. Photography, Cinematography,
and Optics, 3rd intern. biennial, Paris,
France. (Comité Francais des Exposi-
tions, 15 rue de Bellechasse, Paris 7)

12-]7. Bahamas Conf. on Medical and
Biological Problems in Space Flight,
Nassau, Bahamas. (I. M. Wechsler, P.O.
Box 1454, Nassau)

13-14. Exploding Wire Phenomenon,
2nd intern. conf., Boston, Mass. (W. G.
Chace, Thermal Radiation Laboratory,
CRZCM, Geophysics Research Directorate,
Air Force Cambridge Research Labora-
tories, Bedford, Mass.)

13-16. Magnetism and Magnetic Ma-
terials, 7th annual intern. conf., Phoenix,
Ariz. (P. B. Myers, Motorola, Inc., 5005
E. McDowell Rd., Phoenix 10)

13-17. American Public Health Assoc.,
89th annual, New York, N.Y. (APHA,
1790 Broadway, New York)

13-17. Gulf and Caribbean Fisheries
Inst., 14th annual, Miami Beach, Fla.
(J. B. Higman, Marine Laboratory, Univ.
of Miami, 1 Rickenbacker Causeway, Vir-
ginia Key, Miami 49)

13-18. European Conf. on the Control
of Communicable Eye Diseases, Istanbul,
Turkey. (World Health Organization,
Palais des Nations, Geneva, Switzerland)

14-16. American Meteorological Soc.,
Tallahassee, Fla. (Executive Secretary,
AMS, 45 Beacon St., Boston 8, Mass.)

14-17. Corrosion in Nuclear Tech-
nology, symp., Paris, France. (European
Federation of Corrosion, Société de Chimie
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Industrielle, 28 rue St. Dominique, Paris
7°)

14-18. Puerto Rico Medical Assoc.,
Santurce. (J. A. Sanchez, P.O. Box 9111,
Santurce)

15-17. Eastern Analytical Symp., New
York, N.Y. (A. Rekus, EAS, Research
Dept., Baltimore Gas & Electric Co., Pratt
St., Baltimore, Md.)

15-18. Society of Naval Architects and
Marine Engineers, annual, New York,
N.Y. (W. N. Landers, SNAME, 74 Trinity
Pl.,, New York 6)

16-18. American Psychiatric Assoc.,
Milwaukee, Wis. (J. D. McGucken, 756
N. Milwaukee St., Milwaukee 2)

16-18. Etiology of Myocardial Infarc-
tion, intern. symp. (by invitation), Detroit,
Mich. (T. N. James, Section on Cardio-
vascular Research, Henry Ford Hospital,
Detroit)

16-18. Southern Thoracic Surgical
Assoc., Memphis, Tenn. (H. H. Seiler, 517
Bayshore, Blvd., Tampa 6, Fla.)

16-19. American Anthropological
Assoc., Philadelphia, Pa. (S. T. Boggs,
1530 P St., NW, Washington, D.C.)

17-18. Southern Soc. for Pediatric Re-
search, Atlanta, Ga. (W. G. Thurman,
Dept. of Pediatrics, Emory Univ. School
of Medicine, Atlanta)

17-31. National Soc. for Crippled Chil-
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recommended for 4 students. Each $8.40.

WANT T0 ("
KNOW MORE? American Science
Send for Products, Inc.

Free Catalog

Design
Consultants

. N S B S . -
Please send me your Authorized PSSC Appa-

ratus and Supplementary Materials Catalog. l
Name.

Subject Taught I
School.

Street I
City. Zone.

State 26
I N N A A .-

1019




dren and Adults, annual conv., Denver,
Colo. (NSCCA, 2023 W. Ogden Ave.,
Chicago 12, Ill.) )

19-22. International College of Surgeons,
Western regional, San Francisco, Calif.
(W. F. James, 1516 Lake Shore Drive,
Chicago 10, I11.)

22-27. Automation and Instrumentation,
5th conf., Milan, Italy. (Federezione delle
Societa Scientifiche e Techniche di Milano,
via S. Tomaso 3, Milan)

22-1. Radioisotopes in Animal Biology
and the Medical Sciences, conf., Mexico
City, D.F. (International Atomic Energy
Agency, 11 Kirntner Ring, Vienna 1,
Austria)

Letters

Coconut Water

I would like to make a suggestion
on coconut (Cocos . nucifera, L.)
terminology. Many scientists have been
attracted to the use of coconut liquid
endosperm because of its nutritive
properties for plant tissue-culture work
and sporulation of fungi. Readers are
somewhat confused with the terms used

at 11

a new closure that
while tightly sealed . ..

A PERMEAB

o discriminates
taminating par

o differentiates water va

ticulate

to prevent media

° provides posi

ins
e protects agad!
or accic]enta’ contact

UNLIKE ALL OTH

® control of gas,
is not a functi
standardizeal perme

Latroducing

th annual NIH e?clzibit—Bootlz 8

RESCAP

maintains aerobic cult

featuring
ILE MEMBRANE WHICH

between respiratory 9ase

Jehydratr’on

A STERILE CLOSURE D

tive sealing on both

tlzreac]ed culture tubes
t contamination fro

ER CULTURE CLOSURES

moisture, °
ion of closure fit but rather of

ala’e element.

ure growth

S and cone-

matter at mo’ecu’ar leve’

por from respiratory gases

EVICE WHICH

plain rim and

m aerial fa"out

and contaminant passage

BIO-TECH, INC,

205 Broadway, Cambridge 39, Mass.

1020

to indicate the liquid found when a
coconut is opened. American workers
refer to it as coconut milk; others, as
coconut water.

In most Asian countries the term
coconut milk refers to the milky-white
sap expressed from grated nut meat or
solid endosperm, coconut water to the
liquid endosperm. Many more uses of
the latter are likely to develop. I there-
fore suggest, for uniformity in termi-
nology, that only one term—coconut
water—be used to refer to the liquid
endosperm, in order to avoid confusion.

CONCEPCION L. VALERA
College of Agriculture, University
of the Philippines, College, Laguna

Modern Biology

I began Commoner’s article “In de-
fense of biology” [Science 133, 1745,
1961] in the peace and quiet, almost the
somnolence, of a comfortable armchair
and it wasn’t until the bottom of the
second column that it broke upon me
that biology was being defended against
none other than myself. Commoner is
concerned, it seems, over the attitude
taken toward biology in my book, The
Intelligent Man’s Guide to Science, and,
in particular, is horrified at my statement
that “modern science has all but wiped
out the border-line between life and
non-life.”

In response, Commoner says: “Since
biology is the science of life, any suc-
cessful obliteration of the distinction be-
tween living things and other forms of
matter ends forever the usefulness of
biology as a separate science. If the fore-
going sentence is even remotely correct,
biology is not only under attack; it has
been annihilated.”

I could not help but be moved by the
anguish clearly detectable in this cri de
coeur, and I long to assure Commoner
that he need not fear. Biology will not
be annihilated even if the boundary be-
tween life and nonlife vanishes.

There was, after all, a time when
astronomical advance removed the
boundary between earth and the other
planets, and that did not annihilate
geology as a separate science. The ad-
vance of knowledge in biology removed
the boundary between man and other
species, and that has not annihilated
sociology as a separate science. In fact,
both geology and sociology became more
meaningful when both could draw upon
and, in turn, enlighten, a broader field
of inquiry.
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ABERDEEN , MD.

If the distinction between life and
nonlife vanishes, the science of biology
will persist as the study of a particular
collection of material systems that we
will still call “life” for simplicity’s sake,
just as we still speak of “organic chemis-
try” more than a hundred years after
the distinction between organic chemis-
try and inorganic chemistry vanished.

In fact, the importance of biology will
be heightened when physicists and chem-
ists come to realize that biology’s deepest
insights will be of direct service to their
own fields of specialization.

Science is a unit, and if it seems
broken up into arbitrary divisions, that
is the fault of the age of intellectual
overspecialization in which we live.
Scientists who labor to make these arti-
ficial partitions between the arbitrary
divisions impenetrable and unsurmount-
able are doing science a great disserv-
ice. Nor are they truly serving their own
fields by their careful shielding of them
from all contact with outside thought.

Commoner is also annoyed at my
statement: “All of the substances of liv-
ing matter—enzymes and all the others,
whose production is catalyzed by en-
zymes—depend in the last analysis on
DNA.”

His statement, opposing that, is: “life
is unique and . . . it cannot be reduced
to the property of a single substance or
of a system less complex than a living
cell.”

With reference to this remark (which
he labels his “chief argument”), I can
only applaud his courage, not his judg-
ment, in declaring anything at all to be
unique. There was a time when the earth
was considered unique, as the only mo-
tionless object in the universe; when
each species was a unique creation;
when the organic chemical was uniquely
a product of life, and the “organized
ferment,” uniquely a creature of the in-
tact cell. Where are these uniquenesses
and a hundred others? The history of
science is filled with the bleached bones
of uniqueness, dead at the thrust of
knowledge that has become more and
more comprehensive.

As to Commoner’s remark that life
cannot be reduced to the property of a
single substance or of a system less com-
plex than a living cell (and with what
courage he pronounces his negative
fiat), I repeat my own remark that life
depends, in the last analysis, on DNA.

To depend “in the last analysis” does
not necessarily imply a simple or direct
dependence. The dependence is a super-
complex one, in fact, but that in itself
does not alter matters. '
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One can say that American law is
based, in the last analysis, on the Con-
stitution, but that does not mean that
any amount of reading of the Constitu-
tion alone will explain the nature of the
city ordinances of Tulsa, Oklahoma. For
that matter, a close reading of the 14th
Amendment will not elucidate the social
structure of Mississippi. Yet it remains
fair to say that the Constitution is the
basic law of the land.

And life depends, in the last analysis,
on DNA.

If Commoner disapproves of the in-
coming tide and wishes to amuse him-
self by standing on the shore and com-
manding it to stop, he may. He may also
quote as many authorities as he likes in
order to impress the waves.

But he will get his feet wet just the
same.

IsAAc AsiMov
Boston University School of Medicine,
Boston, Massachusetts

Barry Commoner is to be congratu-
lated on his succinct and elegant article
on the status of “traditional” and “mod-
ern” biology, and on his proposal to re-
store the science of life. If one assumes
general agreement on this goal, the ques-
tion arises, “How is one to proceed?” I
believe that things might be. initiated if
all modern biologists were asked to take
three giant steps backwards and to ask
themselves the question: “What is really
being studied when we study life?”

Perhaps the chief factor which has
placed modern biology in a situation
analogous to that in which 19th-century
physics found itself in the first part of
this century is that modern biologists
have failed to realize that the study of
life is the study of living organisms and
living cells. As Commoner has pointed
out, Bohr’s theory of complementarity
should set the limits as to how far one
can go in biology, just as Heisenberg’s
principle of indeterminacy sets obvious
limits in physics. It seems almost axio-
matic that putting physicochemical ques-
tions to a physical-chemical system re-
sults in answers only in terms of the
units used, and not in terms of the holis-
tic nature of the organism or intact cell.
Furthermore, the fact of epigenesis, and
the apparent requirement of DNA for
a cellular environment to execute its
action, should put into more proper
perspective the tingling sensation and
fascination which arises at the mention
of DNA. The imbalance of interest in
DNA certainly stems from such state-
ments as Asimov’s that “modern science
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has all but wiped out the border-line
between life and non-life.” Such a state-
ment has accuracy only within the
framework of what one considers life to
be. Replication of molecules is not life.
The regrettable schism between
“breakthrough” areas and traditional
areas of biology has resulted in a state
of affairs that needs obvious correction.
Some examples from my personal ex-
perience come to mind: (i) ridicule of
the direct observational method and a
predilection for indirect methods; (ii)

introductory courses given over com-
pletely to nontraditional biology; (iii) a
course in protozoology devoted entirely
to a single species; (iv) a professor tell-
ing his freshman students that remem-
bering names of species and classifica-
tion was a discredited method and was
not required in his course (he then went
on to have them memorize the Krebs
cycle, which is really a kind of classifica-
tion); (v) an internationally known
modern biologist, who, having given a
seminar on nucleoproteins of frogs, was
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asked what species of frog was used; his
answer, “I don’t know, they were bought
from some supply house”; (vi) a pre-
doctoral graduate student in biophysics,
supported by a large government sti-
pend, declaring that his only wish was to
see a protein molecule divide under a
microscope (light); (vii) the teaching
in many universities that viruses are
organisms and bridge the gap between
living and nonliving phenomena; (viii)
financial support for “breakthrough”
areas rather than additive areas of vary-
ing magnitude; and (ix) obsession with
confidence limits and evaluations. I am
certain that any reader can compile an
even longer list.

We might learn a lesson from physics,
where the mother-child relationship has
not been so prodigal. The wave and
corpuscular theories of light are still
used and found necessary to explain
certain phenomena, notwithstanding the
quantum theory. I think Commoner has
done a great service to all biologists in
making a plea for the integrity of tradi-
tional and modern disciplines. Further-
more, it is my belief that the bewildered
mother would receive again her fast-
talking child, and would even take on

some of the child’s habits, should the
road be made open and should agree-
ment be reached as to what each was
examining.

H. H. NAJARIAN
Upniversity of Texas Medical Branch,
Galveston

I believe that most of Asimov’s re-
marks require no comment beyond what
has already been said in my original
article. However, one of his statements
tends to give the reader a misleading
idea of the content of my article, which
I should like to correct.

With respect to the distinctions be-
tween living and other forms of matter,
Asimov states: “Scientists who labor to
make these artificial partitions between
the arbitrary divisions impenetrable and
unsurmountable are doing science a
great disservice. Nor are they truly serv-
ing their own fields by their careful
shielding of them from all contact with
outside thought.” ‘

In the second of the foregoing
sentences Asimov has precisely reversed
the main point of my article—which is
that the real distinction between life and

_“MACU-PUMP”

10D

eliminate noise. New vertical

unnecessary to disconnect pump.

NEW Portable Laboratory
HIGH VACUUM PUMP

High Efficient Pumping Capacity e Free
Air Displacement 50 L. Per Min. ¢ Quiet
Operation e Portability ¢ Economy of
Operation ¢ Absolute Pressure 0.1 Micron

DESIGN FEATURES UNIQUE TO THE VACU-
PUMP: Carry handle on supermount for easy
portability. Insulation and rubber mountings to
design,
belt and pulley, reduces operator hazard, makes
pumps leak-proof, requires a much smaller volume
of oil per charge. In filling the pump, oil is not
introduced at the point of discharge, making it

without

SPECIFICATIONS:
Absolute Pressure ........... 0.1 MICRON
Pumping (Displacement

Speed)
Inlet Tube .......
Operating Speed .
0il Charge Required ....
HeghE o, i s it et s e 21 Inches

Now Check Our Economical Price

CAT. NO-SBAA2d e v e $225.00 Each

DICIIEE s s o 12 Inches
MREIT e e e s 45 Ibs.
MOTOr . ey e e e e e aTe R A U P
Mollage oo o e e 115
AMperage: ....... .. esliaeias s dinie 4.4
Lo T G R S S R S e L 50/60

STANDARD SCIENTIFIC

Supply Conp. 320 65080

1024

#T.M. Reg.

LABORATORY
APPARATUS
808 BROADWAY REAGENTS

AND
CHEMICALS

nonlife ought to be recognized so that
physics and chemistry can be more effec-
tively applied to biological problems.
Far from avoiding “contact with outside
thought,” my article consists of argu-
ments in support of the uniqueness of
life which are derived from physical
and chemical principles.

In the first of the quoted sentences,
Asimov has also misinterpreted that part
of my article which deals with the sig-
nificance, for biology, of the principle
of complementarity put forward by
Bohr. Bohr points out that for reasons
which are fundamental to the present
structure of quantum physics, a sub-
atomic particle can be described, at any
one time, by either its corpuscular or
its wave properties, but never by both
together. He suggests—and I support
this view—that a similar complemen-
tarity governs the relationship between
two features exhibited by living organ-
isms—the manifest living state and the
physicochemical events which go on
within it. Asimov is at liberty to regard
this proposal as an “artificial partition
between the arbitrary divisions” of life
and nonlife. But in that case he ought,
in the name of logic, to say the same
about the distinction between the cor-
puscular and wave properties of sub-
atomic particles. Yet, much of modern
physics has been founded on this dis-
tinction.

BarRRY COMMONER
Committee on Molecular Biology,
Adolphus Busch III Laboratory,
Washington University,
St. Louis, Missouri

Daedalus and Minos

Dedijer’s very interesting article
“Why did Daedalus leave?” [Science
133, 2047 (1961)] leaves open a tantal-
izing question: How about the fate of
Minos? In those countries in which the
social and political environment is un-
favorable to the development of science,
does not the return of the Daedali deep-
ly threaten the social system which led
to their flight? Would not their return
and creation of new traditions necessary
to their existence construct a bath to
scald Minos to death? And is not Mi-
nos, unconsciously perhaps, behaving in
his own self-interest in putting last on
his priority list “a quantity of problem-
solving Daedali?”

LiNDSEY R. HARMON .
National Academy of Sciences—National
Research Council, Washington, D.C.
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