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Ink tracing at 250 mm/sec shows the response of the Offner Dynograph® recorder when a heart microphone is held to a
Siamese cat’s throat. Note clean line prior to meow, high frequency ripple superimposed over very low frequency response
early in meow, and clearly recorded 200-cycle component superimposed over basic 20 to 50 cycle response later in meow.

A Siamese cat’s voice—EEG, arterial pressure, EKG, oxygen tension, respiratory
COq, temperature—any physiological signal you can transduce, the Offner Type R
Dynograph can record with precision. And it does it in ink on inexpensive paper, or
with heat or electric recording. 0 Plug-in couplers allow different signals to be re-
corded economically—no specialized amplifiers to buy. 0 Fully transistorized circuits
give reliability and instant warm-up. Add the Type R’s DC to 200-cycle frequency re-
sponse, its stability, low noise level, and microvolt sensitivity, and you have the
reasons why Offner is the best choice for physiological research. o Models with 2
to 24 channels available. For more information, write Spinco Division, Beckman
Instruments, Inc., for Data File OR-5.

Medical Recorders from the Offner Division — INSTRUMENTS, INC.
now sold and serviced through the worldwide facilities of

Beckman Instruments, inc. International subsidiaries: SPINCO D'VlSlQN
Geneva, Switzerland; Munich, Germany; Glenrothes, Scotland Palo Alto, California




CONSTANT BACKGROUN

IN MODEL 402 AUTO-GAMMA® SPECTROMETERS

m A 100 sample capacity automatic changer that assures
- constant sample background is one of the unique features
of Packard Auto-Gamma Spectrometer Systems. In the
changer, samples are located peripherally around the lead-
shielded, well-type detector. Because the distance from the
detector to each sample position remains constant, back-
ground remains constant even when “hot” samples are
located adjacent to samples with little or no radioactivity.
In operatibn, accurate reproducibility is assured for each
sample because test tubes are allowed to bottom in the
crystal well while being counted. m Model 402 Systems
include instrumentation, sample changer, controls and
printer, all in a compact console only 312 in. wide. mQther
Packard gamma counting systems provide the capa-
bility for automatic spectrum analysis, dual channel
gamma counting, and the continuous measurement of
transient gamma radioactivity. mFor more information, call
your Packard Sales Engineer or write for Bulletin 1004.

Paclksard

PACKARD INSTRUMENT COMPANY, INC,
BOX 428 * LAGRANGE, ILLINOIS * HUNTER 5-6330

Sales offices in principal cities of the world.



22 March 1963

Vol. 139, No. 3560

EDITORIAL

ARTICLES

NEWS AND COMMENT

BOOK REVIEWS

REPORTS

Confrontation ................. o B & b <

Energy for Remote Areas: J. G. Morse ................ P b £

Generators fueled with radionuclides are supplymg power in small
terrestrial and space. systems.

Hazards of New Drugs: W. Modell . ... .. AU U & E=Te)

The scientific approach is necessary for the safest and most effective
use of new drugs.

Congressional Reform—Agltatlon but Little Progress; Patents—National
Aeronautics and Space Administration Seeks Change ............. e .... 1186

J.R. Partington’s 4 History of Chemzstry, reviewed by L. P. Williams;

other reviews .......... B . PP b =1~
Calcite-Aragonite Equilibrium: G. Simmons and P. Bell ......... . 1197
Deuterated Water Effects on Acid Ionization Constants: R. B. Martin ............ 1198

Alkanes in Natural and Synthetic Petroleums: Comparison of Calculated and
Actual Compositions: R. A. Friedel and A. G. Sharkey, Jr. ... ... ... ciiiee... 12083

Chelation of Calcium by Lactose: Its Role in Transport Mechanisms:
P. Charley and P. Saltman ........... .. .. ... .. .. .. ... ...... ciiiee.... 1205

Calcium Carbonate: Factors Affecting Saturation in Ocean Waters off Bermuda:
R. F. Schmalz and K. E. Chave ..... .. B O veie.... 1206




ASSOCIATION AFFAIRS

LETTERS

Xenon Tetrafluoride Molecule and Its Thermal Motion: A Neutron Diffraction Study:

J. H. Burns, P. A. Agron, H. A. Levy . ... ......... . ... .. ... . ......... 1208
Electroencephalographic Changes after Prolonged Sensory and Perceptual Deprivation:

J. P. Zubek and G. Welch ... ... .. .. . . . . . . . ... 1209
Loss of Radioactivity from Labeled DNA of Primary Human Amnion Cells:

R. S. Chang and H. Vetrovs ........ . ... ..o iiiiiiiiiiiiin el 1211
Plasma Corticosteroids: Changes in Concentration after Stimulation o

Hippocampus and Amygdala: 4. J. Mandell et al.......... .. TN Ceereee.. 1212
Electrocardiographic Notching in Rats Deficient in Essential Fatty Acids:

W. O. Caster and P. Ahn ... ... ... . ... ... . . ... ... .. .. ceree.. 1213
Psychophysics of Perceived Intensity: A Theoretical Basis for Fechner’s and

Stevens’ Laws: D. M. MacKay ........ ... ... ... iiiin. eeee.. 1213
Reversible Section of the Brain by a Wall of Cold: R. Byck and P. Dirlik .......... 12186
Cyanogenic Glandular Apparatus of a Millipede: T. Eisner et al. ................ 1218
Hydrogen-Water Vapor Mixtures: Control of Hydrothermal Atmospheres by Hydrogen

Osmosis: H. R. Shaw . ... .. 1220
Hypersensitivity to a' Synthetic Polypeptide: Induction of a Delayed Reaction:

S. Ben-Efraim, S. Fuchs, M. Sela ........ ... ... ................ .. 1222
Nutating Annular Cage for Measuring Motor Activity: J. W. Kissel ..... ... e 1224
Ureotelism of Echidna and Platypus: D. A. Denton, M. Reich, F. J. R. Hird . ... .. 1225
American Academy of Arts and Sciences; Forthcoming Events .............. L. 1226
Computers and Human Values; Turtle Grass in the Deep Sea; Tax Credit for

Support of Research ............ ... .. i ceee 1231

COVER

Simple atomic generators, developed under
the U.S. Atomic Energy Commission’s SNAP
(Systems for Nuclear Auxiliary Power) pro-
gram, are now operating from pole to pole
in outer space. Producing electricity by direct
conversion from the heat of radioisotopes, these
devices provide power for satellite radio trans-
mitters in space, automatic weather stations
in the Arctic and Antarctic, and navigational
beacons. The pattern shown is a closeup view
of sNaP-7B, a 60-watt generator that will
power a U.S. Coast Guard lighthouse in
Chesapeake Bay this summer. Fins on the
generator shell are used to dissipate excess
heat. See page 1175. [Martin Company]



VICKERS BRIEFS

Vickers “55” Mucroscope
with Automatic Photography

The inverted microscope has been
commonly used only for a restricted
range of biological techniques—mostly
in tissue culture applications. How-
ever, the new Vickers “55” Microscope
has been designed on the premise that
there are positive advantages in an
inverted design of the large universal
photomicrographic stands which are
used for research and for the rapid
accumulation of high quality visual
and photographic data.

With the availability of high efficiency
projection screens it becomes prac-
tical (and most comfortable and con-
venient) to use the projected image
for most routine examinations. This
being so, the logical position for the
viewing screen is somewhat below
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rather than, as in most instruments,
quite high above the microscope. In
this position both examination and
photography are much more easily
and conveniently carried out.

The Vickers “55” has been designed
to achieve this basic improvement in
viewing and photographic technique.
An instrument, offering a complete
range of optical capabilities, automatic
photography and many exclusive op-
erating features has been produced.

Biological « Metallurgical « Polarizing — MICROSCOPES — Student e Routine « Research « Special Research

i

'

Metaliographs ¢  Dilatometers .

Thermobalances °

Automatic Photography

Built into the body of the instrument
is the Automatic Integrating Photo-
graphic Timer which actuates a mo-
torized, large aperture, roller-blind fo-
cal plane shutter (automatically re-
wound upon closure). Plates or film
up to 5” x 7” in size, including Pola-
roid, with film speeds from 5ASA to
3200ASA can be exposed with the
Timer.

Fully automatic 35mm photography is
obtained by insertion into the optical
path of a motorized 35mm cassette,
also actuated by the Timer unit. The
Light Path Selector Switch allows
choice of simultaneous observation
and photography or diversion of all
light either to the film or the visual
eyepieces. A high pressure Xenon light
source (6300°K) is supplied as stand-
ard, but a mercury vapor lamp can
be quickly mounted in its place.

Some Exclusive Operating Features

An Optical Bellows utilizing a pancra-
tic (zoom) eyepiece operates in con-
junction with a Magnification Changer
to give continuous change of screen
magnification from 24X to 2800X
without change of eyepieces. The con-
trol drum for the Optical Bellows is
graduated so as to give automatic in-
dication of total screen magnification.
A gliding stage with convenient joy-
stick operating control is supplied. For
research applications a unique rotat-
ing stage with combination gliding
and micrometer-actuated traversing
motions can be substituted.

Optical Capability

All techniques of transmitted, normal
incident and mixed illumination can
be undertaken with the “55”. A fea-
ture of the instrument is the provision
for macro examination and photogra-
phy of the highest quality at magnifi-
cations of 5, 10 and 15.

Special attention has been given to
facilities for quantitative determina-
tions in the design of the equipment
for polarized light. Built-in analyzer
and quartz sensitive tint plate can be
separately introduced and withdrawn
and simultaneously rotated. Compen-
sators of all types may be used and
can be rotated through a full 360°.
A Rotary Elliptic Compensator is sup-
plied for measurement of very small
retardations.

Particle Counting and Sizing Equip ment
SCIENCE, VOL. 139



Compare the unique
pour-out especially de-
signed for dripless

action. Compare the heavy

reinforcing bead that
resists chipping in
the lab and in washe«
ing operations,

Compare the instant
size selection through
extra large markings.

Compare the new matte
finish on larger mark-
ing diamond; easier to
mark, easier to wipe
clean, easier to read.

Compare uniform wall
thickness that provides
greater mechanical
strength.

Compare the extra
glass in shoulders
and bottom that cuts
costly breakage.

Stand up a Kimax Beaker, Erlenmeyer, or Petri “~==t= o= S e ik T
Dish side-by-side with other laboratory glassware. series dilution procedures.

See for yourself why Kimax Brand glassware

gives you more value, more life.

You get more of the better things first from Kimble.

Kimax Erlenmeyer Flasks...

Uniform glass thickness protects
against thermal and mechanical
shock. Heavy bead protects lip
against chipping.

KIMBLE LABORATORY GLASSWARE O WENS -ILLIN OIS

AN G) PRODUCT GENERAL OFFICES - TOLEDO 1, OHIO
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Basic Research at Honéywell

Research Center
Hopkins, Minnesota

Correlation of Mechanical Properties and
Microstructure of Polytetrafluoroethylene

Metallurgical techniques applied to the study of
a polymer have enabled scientists to correlate the
mechanical properties with its microstructure
leading to possible improvements in its properties.

Polytetrafluoroethylene (PTFE) has the
lowest coefficient of friction of any solid.
Being chemically inert it is also impervi-
ous to almost everything except liquid met-
als. These characteristics have prompted
its use in many design situations. PTFE,
however, has a high degree of cold flow,
low tensile strength and low hardness limit-
ing its applications.

The chemists have clearly described
PTFE’s molecular properties. Its mechani-
cal properties as measured by the engineer
are readily available.

It now appears that the techniques of’

the metallurgist may be useful in determin-
ing what mechanical phenomena occur in
PTFE under varying conditions which in
turn may lead to improving its properties
by changing its microstructure. The goal
is to correlate mechanical properties with
microstructure and propose a physical
model. -

Studies of the fracture surface of PTFE,
made heretofore by Bunn and his associ-
ates, have indicated a structure consisting
of a polycrystalline aggregate having indi-
vidual crystallites of long chain molecules
assembled side-by-side to form fairly thin
sheets.

Since PTFE normally contains from 20%
to 50% non-crystalline material, a more
specific definition of the compound’s micro-
structure requires a more definite indication
of where the non-crystalline material is
located.

Honeywell scientists have made a num-
ber of experiments which throw further
light on the microstructure of PTFE.

Fracture surfaces were obtained by im-
pacting the specimens at liquid nitrogen
temperatures. These surfaces were repli-
cated with collodion. This collodion layer
was then shadowed with chromium and
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carbon-backed in a vacuum chamber for
observation with an electron miscroscope.

The first phenomenon observed was the
variation in the size of the band structure
or crystallites induced by varying the cool-
ing rate from the sintering temperature.
Quenching in iced water produced crys-
tallites averaging 0.2¢ by 10u. Cooling at
180°C per hour resulted in crystallites av-
eraging 0.4 by 50i. Cooling at 150°C /hr.
produced dimensions of 1x by 100u. At
all cooling temperatures, however, the dis-
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tance between the striations of the crystal-
lites remained at approximately 200 A.

In the course of the deformation experi-
ments at room temperatures, comparison
was made of specimens before and after
deformation. This revealed two general
types of distortion within a band. First,
there was a relative displacement between
the striaé in the band; second, there was a
change in the geometrical shape of the
striae.

As shown in diagrammatic illustration A,
these deformations took the form of sliding,
rotation, bowing and kinking. Sliding oc-
curred when the tensile axis was nearly

parallel with the striae; rotation was more
common when the striae were perpendicu-
lar to the stress. Incidentally, neither of
these cases involved a- distortion of the
individual striae. Bowing and kinking, al-
though present, appeared to a lesser degree.

However, when the temperature was
changed bowing and kinking became more
pronounced. At —196°C, only kinking and
bowing occurred; at —70°C kinking, bow-
ing and sliding were in evidence; at 0°C
all four modes were present (kinking, bow-
ing, sliding and rotation).

An interesting feature of the microstruc-
ture of the deformed PTFE was the manner
in which the striae themselves responded
to stress. They either underwent. bowing
or kinking or slipped past one another.
There was no indication that the individual
striae had ruptured.

The fact that the striae slipped easily
past one another indicated the presence of
a finite layer between the striae which de-
formed very readily. This and other obser-
vations led to the proposal that the band
structure which constitutes PTFE consists
of two phases, with the crystalline stria-
tions or platelets separated from one
another by a viscous non-crystalline matrix.

Continued research should eventually
lead to methods of improving the mechani-
cal properties of PTFE. It may also provide
a better understanding of other polymers,
elastomers and epoxy resins.

If you are engaged in scientific work in-
volving PTFE and wish to know more
about Honeywell’s research in this area,
you are invited to correspond with Mr.
Charles J. Speerschneider, Honeywell Re-
search Center, Hopkins, Minnesota.

If you are interested in a career at
Honeywell’s Research Center and hold an
advanced degree, you are invited to write
Dr. John Dempsey, Director of Research
at this same address.

Honeywell
| @ Fout i Coitinl
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Compare walls
and reinforced
beads for maxi-
mum durability in
labandin washing.

Compare clear,
extra-flat surfaces
that provide un-
distorted view.

Compare color-
coded bottoms
and tops that
make sorting
easier and faster.

Exclusive index-
ing arrow on bot-
toms eliminates
grease pencil
markings.

Kimble Erlenmeyer Flasks...
Thicker glass necks reduce break-
age from thermal and mechanical
shock, handling, and shaking.

Look at a Kimax Petri Dish side-by-side with other
brand Petri dishes. The differences in favor of Kimax
are plain to see. Kimax Petri Dishes, Beakers, and
Erlenmeyers offer you many cost-saving, time-saving
advantages, yet are competitively priced, keep your
glassware expenditures down.

Kimble Beakers...
Extra-reinforced beads reduce
chipping; special pour-out design

You get more of the better things first from Kimble. reduces dripping.

KIMBLE LABORATORY GLASSWARE OWENS-ILLINOIS

AN (D PRODUCT GENERAL OFFICES » TOLEDO 1, OHIO
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COMPARE

Compare the extra-strength neck
that resists breakage in handling
and in washing.

Compare the extra reinforced
bead that reduces chipping.

Compare the uniform glass distri-
bution that provides best mechan-
ical shock resistance.

Compare the extra-large, easy-
to-read size identification.

Compare the oversize
marking diamond in
new matte finish for
easy writing, easy
reading, easy erasing.

Compare the extra
glassinshoulderand
bottom that cuts
costly breakage.

Kimax Petri Dishes...
Markings save sorting time. Index-
ing arrow saves time and confusion
in series dilutions.

Compare Kimax Beakers, Erlenmeyers, and Petri
Dishes with other brands of scientific glassware.
See for yourself why Kimax gives you extra value

= : ‘Kimax Beakers...
at competitive prices.

Pour-outs specially designed to
prevent dripping. Reinforced bead
reduces edge chipping. New matte
marking area is easy to mark, easy
to read, easy to wipe clean.

You get more of the better things first from Kimble.

KIMBLE LABORATORY GLASSWARE OWENS-ILLINOIS

AN @ PRODUCT GENERAL OFFICES « TOLEDO 1, OHIO
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Closing the Data Gap

After 3 decades of vigorous and
rewarding work, the exact proper-
ties that make up the atomic
nuclei still evade our understand-
ing. It is possible to declare with
some confidence, however, that we
are well along in a concentrated
effort to understand the true struc-
ture of the nucleus.

Historically the Van de Graaff
accelerator has been a useful tool
for the physicist. It is now becom-
ing — in its more sophisticated
forms — even more vital to these
investigations.

1957 Development Lifted
Ceiling to 12 MeV

The graph below depicting a
population of d-c positive ion

accelerators illustrates the point.
Up until recently, with one or two
exceptions physicists were limited
to -homogeneous particles in the
energy range below 8 MeV. Then in
1957, a High Voitage Engineering
Tandem development lifted the
ceiling to 12 MeV. Today there are
13 of these machines in actual
operation, with an equal number
being built or installed throughout
the world.

Boost Above 20 MeV Now
in Prospect

Now engineering developments
are lifting the ceiling once again.
3-stage and MP Tandem Accelera-
tors now on order will boost pre-
cise particle energy above 20 MeV
— allowing physicists to go even

further toward clarifying some ap-
parent conflicts that still exist be-
tween theory and experiment. The
data gap of interest to the nuclear
structure physicist is being closed.

Heavy lon Capability

New opportunities, such as the
availability of heavy ions from Tan-
dems, are now receiving consider-
able attention. If you are not
familiar with the varied capabili-
ties of Van de Graaff Accelerators
today, we hope you will inquire.
If you would like a list of centers
where this work is, or will be
carried out with the new Tandem
Accelerators, we will be happy to
provide it. Write High Voltage
Engineering Corporation, Burling-
ton, Massachusetts.

POPULATION CHART OF D-C POSITIVE ION ACCELERATORS

D-C POSITIVE ION ACCELERATORS
Built by HIGH VOLTAGE ENGINEERING

« Single-Stage
m Two-Stage Tandem
A Three-Stage Tandem

o Single-Stage laboratory built
(by others)

-—

HIGH VOLTAGE

ENGINEERING
Incorporated
(Dec. 19, 1845)

PROTON / DEUTERON ENERGY (MeV)

8

0o_o°
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(@)

OOO
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Confrontation

The Organization for European Economic Cooperation was es-
tablished to help coordinate the economic development that
Marshall Plan funds were intended to stimulate. One technique used
by OEEC has been an annual review of the economic policies of each
member country. Now OEEC has become oecp (Organization for
Economic Cooperation and Development); Canada and the U.S.
have become members; and the technique of the annual review has
been extended to periodic examination of the educational policies of
each country that are of concern to all member countries. The first
educational confrontations were kid-glove affairs, but the second
round has started off with a sharper and more penetrating analysis
of scientific and engineering education in the U.S. The 0OECD exam-
iners were Sir John Cockcroft, Churchill College, Oxford; Ingvar
Svennilson, University of Stockholm; and A. H. Halsey, Oxford.
They visited many U.S. campuses; talked with representatives of gov-
ernment agencies, foundations, and scientific and educational insti-
tutions; and read much documentary information concerning educa-
tion in the U.S. Among the conclusions with which they confronted
the U.S. representatives at the hearing recently held in Paris were
the following.

High school students have too little instruction in science; too
few college students specialize in science and engineering; and too
few college graduates in these fields proceed to graduate study.

High school students and their parents have remarkably uncer-
tain, even chaotic, information concerning higher education and
how to achieve a good match between college requirements and of-
ferings and student abilities and interests.

There should be more graduate fellowships, for the primary prob-
lem in any effort to increase the number of graduate students is lack
of financial support, not a shortage of qualified graduates.

The quality of teaching is declining, especially in liberal arts col-
leges; federal government policies that have placed great emphasis
upon research have contributed strongly to this trend.

Poor teaching, inadequate equipment, and insufficient research
opportunities in liberal arts colleges that have good students place
serious limitations on the number of future scientists.

Probably the best planning for mass higher education to be found
anywhere in the world is the California program which admits any
graduate of a California high school to a junior college, the top
third of the high school graduates to a state college, and the top
eighth to one of the University of California campuses.

Unless we overcome our mistrust of cooperative, national plan-
ning and action, higher education in the U.S. will not be able to
meet the needs and demands of the next 10 years. If we are to meet
these needs we must resolve the “government by stalemate” that
results from congressional and congressional-executive differences
on educational policy.

These criticisms constitute friendly advice from an international
agency that has an effective record of improving economic condi-
tions in its member states and that is dedicated to the proposition
that improvements in scientific and technical education are a major
means toward this end.—D.W.



OLD RELIABLE

Consider the record of TMC 400 Series Pulse-Height
Analyzers. .. practically every laboratory has an old standby
among many pieces of equipment. The TMC Models 401,
402 and 404 analyzers certainly seem to qualify. Hundreds of
these instruments have logged tireless months of uncom-
plaining service in laboratories all over the world. What
features make them favorites? ‘

Well, in spite of their compactness (38 pounds, 1 cubic foot
of bench space), they are versatile. Carry them from lab to lab
. . . even into the field. All they require is any 110 volt
source, either AC or DC. Plug them in, they go right to
work. The Models 402 (2 input) and 404 (4 input) have

TMC is the original designer/producer of transistor-
ized multi-channel analyzers. Today, TMC instrumenta-
tion is delivered to every nation in the free world for
use in the most advanced laboratories known to man.
For full specifications, information, consultation,
please write or phone your nearest Sales Office or
factory direct . . . North Haven CE 9-2501.
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Tme

built-in linear amplifiers, gating and switching circuits, and
convenient memory subgroup capabilities. Select 4 (100),
2 (200) or 1 (400) at will, all without external routing circuits.
Completely transistorized, they contain all solid-state. com-
ponents and instantly exchangeable cards with printed cir-
cuitry. WRITE, WIRE, PHONE for details and demonstration.

SIGNIFICANT SPECIFICATIONS:

Memory Capacity: 10% cpc (10% on order)
Dead Time: 39+ 0.2N usec,(where N = chan-
nel number) Display: compact 3” CRT.Preset
Live Times: 9 — from 0.1 to inf. Readout:
Your choice — analog, digital, binary; printed
and punched paper tape, punch cards, type-
writer and strip-chart recording. Prices: From
about $9,000. F.O.B. Notth Haven.

TECHNICAL MEASUREMENT CORPORATION

441 WASHINGTON AVENUE, NORTH HAVEN, CONN., U.S.A.
Sales Offices in all Principal Cities of the Free World

EUROPE: TECHNICAL MEASUREMENT CORPORATION, GmbH, Frankfurt/Main, Germany
FAR EAST: NICHIMEN CO., LTD., Tokyo, Japan

SCIENCE, VOL. 139



The Honeywell 1612 Visicorder
Oscillograph is a completely new 36-
channel instrument. It was designed
from the base up for systems use.
Features such as a built-in heated
platen, modular electronics, and
push-button controls make it the
most versatile oscillograph ever built
by Honeywell, pioneer in direct writ-
ing oscillography using light beam
galvanometers.

The built-in heated platen, a
factory-installed option, serves as
a standard platen until heat is de-
sired, at which time the operator

22 MARCH 1963

add this new

Visicorder Oscillograph
to your

data system

simply pushes a button. Platen heat
improves the quality of the record
and gives better contrast. In con-
junction with the two latensifier
lamps, it provides immediate read-
out of records at speeds up to 16
inches per second.

Other examples of the 1612’s func-
tional design are:

15 forward recording speeds (from 0.1
to 160/ips) and 10 reverse speeds—all
pushbutton controlled.

All controls on front surface.
Paper loading accomplished in seconds.

Instrument may be operated in therack,
pulled out on slides, or bench-mounted.

Uses Type M miniature galvanometers,
interchangeable among other Honeywell
oscillographs.

For full details on all Visicorder Oscil-
lographs, tape systems, and signal
conditioning equipment, write to

 Honeywell, Denver Division, Denver,

10, Colo., or phone 303-794-4311.
DATA HANDLING SYSTEMS

Honeywell

HONEYWELL INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD.
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UPTIME @5)
SOFTWARE

J L

TWO CONSIDERATIONS WHEN BUYING A COMPUTER.
HERE, TOO, THE LGP-30 BEATS COMPETITION .

Uptime is the opposite of downtime. The time a computer will be giving service, not receiving it. With the LGP-
30, uptime averages 97.5%. What other computer offers such high reliability? O Software is the complement
of hardware. The programming material fed into the computer rather than the equipment itself. Software
— the program — can cost you a fortune or nothing. With the LGP-30, there’s a good chance programming
will cost nothing — thanks to our extensive Library of Programs. O Unfair to the competition? Here are
the other facts about the LGP-30. It's the most powerful computer in its class, with memory (4096 words) and
capacity equal to computers that cost twice as much money and consume twice as much space. The LGP-30
is the easiest computer to program—even non-technical personnel can master it. You can operate the LGP-30
yourself—without dependence on a computer programming specialist. [ Solutions are printed in any
desired alpha-numeric format—requiring no deciphering. It's mobile—can be used by any number of people in
any number of places. No expensive installation—just plug into conventional outlet. Sales and service avail-
able coast to coast. For complete information about rental or purchase, write Commercial Computer Division.

@@ GENERAL
PRECISION

COMMERCIAL COMPUTER DIVISION/GENERAL PRECISION, INC./BURBANK, CALIFORNIA
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For laboratory or field
research applications

MODEL 700/1400 SERIES
NEW MAGNETIC TAPE
RECORDING SYSTEMS

ACCURATE =+ 0.2 linearity for analog
data

FLEXIBLE as many data channels as
you need from 2 to 14

COMPACT a 7-channel system fits in
less than 2 ft. of rack space

LOW COST modest initial cost, true
operating economy

MNEMOTRON NEW MODEL 700,/1400
SERIES MAGNETIC TAPE RECORDING SYS-
TEMS record any electrical quantity
from DC up to 5000 cps. A uniquely
simple pulse-frequency modulation tech-
nique insures that data signal intelli-
gence is free from non-linearity due to
tape coating or other distortions.

Select as many data channels as you
need, up to 14. Choose the tape format
you want—%", 12" in-line, or standard
IRIG. If standardization is desired, simply
specify 7 channels on Y2-inch tape in
the standard IRIG configuration.

Record/Reproduce electronics for each
channel are integrated in a single plug-
in module featuring unity gain. An in-
tegral speed switch permits selection
of data conversion for 2, 3 or 4 tape
speeds — no additional plug-ins needed.
For maximum flexibility, each multi-
channel input is isolated. Data can be
accepted from unbalanced, differential
or push-pull outputs — or different DC
levels on input signal ground returns
can be preserved. Test points allow
monitoring of input during recording,
output voltage level when reproducing.

Write for the pleasant details.

INEMOTRON

Division of

TECHNICAL MEASUREMENT
CORPORATION

Executive Sales Offices:
202 Mamaroneck Ave., White Plains, N.Y.
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AAAS Afhliate

American Academy of
Arts and Science

“To cultivate every art and science
which may tend to advance the inter-
est, honor, dignity, and happiness of a
free, independent and virtuous people.”

This phrase summarizes the “end
and design” of the American Academy
of Arts and Sciences according to its
Charter, granted by the Legislature of
Massachusetts, on 4 May 1780. It is
not surprising that such men as John
and Samuel Adams, John Hancock,
E. A. Holyoke, James Bowdoin, and
Robert Treat Paine, even in the midst
of the American Revolution, should
organize a “public society” for such a
purpose. These “men of genius and
learning” were prominent in laying the
philosophical and practical foundations
of the new nation as well as in the de-
velopment of natural and cultural his-
tory, mathematics, astronomy, naviga-
tion, meteorology, geography, agricul-
ture, medicine, manufacturing, and
commerce. They clearly perceived the
vital relation of knowledge and its ad-
vancement to the welfare of the state
and of all its citizens, individually as
well as collectively. During the 19th
century, other leaders of thought and
action associated with the American
Academy included William Barton
Rogers, William C. Redfield, Louis
Agassiz, Alexander D. Bache, Asa
Gray, Joseph Henry, and John Torrey,
all active in the founding of the Amer-
ican Association for the Advancement
of Science.

The membership of the American
Academy today (numbering some 1600
fellows and 250 foreign honorary mem-
bers) represents, for the culture of the
mid-20th century, a similar level and
variety of talent. Fellows represent ev-
ery field of intellectual activity; they
come from all parts of the country.
Most of the scientific fellows of the
Academy are also fellows of the Amer-
ican Association for the Advancement
of Science, and many of them today
are as active in the Association as their
counterparts were in its founding in the
1840’s.

Nominations and elections to the
Academy are made by its fellows. Statu-
tory provisions specify that members
and foreign honorary members shall
be chosen from among those “who are
eminent for their discoveries or other
attainments in any of the Classes.” The

Classes are designated as follows: class
I, mathematical and physical sciences;
class II, biological sciences; class III,
social arts and sciences; and class IV,
humanities.

Almost alone among the learned so-
cieties of this or any other country, the
American Academy of Arts and Sci-
ences has not become departmental-
ized. It does not hold separate meet-
ings for the several branches of
learning, nor does it publish its pro-
ceedings in separate series. The policy
of the Academy is based on the con-
viction that fruitful interaction among
the branches of learning and the inte-
gration of their total meaning for hu-
man understanding and human wisdom,
rather than only the advancement of
the separate disciplines is the increas-
ingly acute need of our culture.

In a broad sense, the program of
the Academy today is to bring together,
in conferences and study groups, men
from many fields of learning to inves-
tigate vital contemporary problems,
and to disseminate the results of these
investigations through publication. For
example, these have included studies
or conferences which have resulted in
the following publications: The Sun in
the Service of Man; Totalitarianism;
Science in the Federal Government;
Science and the Modern World View;
Evolution and Man’s Progress; Myth
and Mythmaking;, and Arms Control,
Disarmament, and National Security.
Results from some of these conferences
are communicated to a wider audience
through Daedalus, the quarterly jour-
nal of the Academy. Each issue em-
bodies a survey of a particular prob-
lem of our civilization. It has a circu-
lation of over 20,000 to leading per-
sons in the arts, sciences, and practical
affairs, including several thousand
members of the Association.

The Academy continues long-stand-
ing programs supporting and reward-
ing scientific and scholarly research
and the creative work of the arts within
the already established disciplines. This
is done through its several funds for
research, awards, and prizes, admin- )
istered by committees of experts in
these various disciplines, and is inde-
pendent of the pressures of political
opinion or immediate practical or finan-
cial return.

The “stated meetings” of the Acad-
emy are held on the second Wednes-
day of each month from October to
May, inclusive. At these meetings, the
fellows and their guests listen to more
or less formal “communications,” some-
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A NEW ATOMIC
ABSORPTION
SPECTROPHOTOMETER
FOR EASY ANALYSIS
OF METALLIC

TRAGE ELEMENTS

To meet the need for an easy-to-operate
atomic absorption spectrophotometer

suited to general laboratory use in analy-
ses of metallic trace elements, Perkin-Elmer
presents the new Model 303. Designed
around the principle of absorption by
ground-state atoms of the resonance line
of a lamp having a cathode of the metal
being sought, the instrument is highly
sensitive—detects concentrations ranging
below one ppm for most metals. It is ca-
pable of producing, in less than 4 minutes,
including set-up time, many analyses that
take 2 to 3 days by wet chemistry.

Applications include determination of

magnesium, calcium, potassium, sodium
and trace metals in blood, urine and tissue
samples; magnesium, zinc and lead con-
tent in ferrous, aluminum and copper al-
loys; trace metals in plants and animals;
metal components in process streams; and
changes in metals content of lubricating
oils, as a check on engine performance.

For complete Model 303 specifications
write to Instrument Division, Perkin-Elmer
Corporation, 910 Main Avenue, Norwalk,
Connecticut.




heats
circulates
stirs

BRONWILL
CONSTANT
TEMPERATURE
CIRCULATOR

Here’s everything you need in
one compact unit. Smaller,
lighter weight and more accu-
rate (to +0.01°C), this new
model instantly converts any
suitable container to an effi-
cient, closely controlled, con-
stant temperature bath or
circulating system. Easy to use
—easy to store—always ready
for the next bath. Like more
information? Just drop us a
note and we’ll rush complete

data.

BRONWILL
SCIENTIFIC

A DIVISION OF WILL SCIENTIFIC, INC,
1315 N. GOODMAN ST., ROCHESTER 3, N. Y.
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times in fairly specialized fields of
learning, but more often of broad and
general interest.

Officers elected in May of 1962 for
one year were: president, Hudson
Hoagland; vice president of class I,
Donald H. Menzel; vice president of
class II, Frank M. Carpenter; vice pres-
ident of class III, Francis Keppel; vice
president of class IV, Crane Brinton;
secretary, John R. Raper; treasurer,
Thomas B. Adams; editor, Gerald Hol-
ton; and librarian, Walter M. Whitehill.

RarLpH W. BURHOE
American Academy of Arts and
Sciences, Boston, Massachusetts

Forthcoming Events

April

17-20. American Astronomical Soc.,
meeting, Tucson, Ariz. (P. M. Routly, 265
Fitz Randolph Rd., Princeton, N.J.)

17-20. American Geophysical Union,
annual, Washington, D.C. (AGU, 1515
Massachusetts Ave., NW, Washington 5,
D.C.) i

17-20. German Soc. of Surgery, 80th
meeting, Munich. (E. Derra, Chirurgische
Klinik der Medizinischen
Moorenstr. 5, Diisseldorf, Germany)

17-21. Man, Technology, and Medi-
cine in Nuclear and Space Age, 3rd in-
tern. congr., Rome, Italy. (A. J. Shnei-
derov, 1945 Calvert St., NW, No. 44,
Washington 9)

18. Society of Plastics Engineers, re-
gional technical conf., Syracuse, N.Y. (R.
R. Collis, c/o Joseph Cashier & Co., Inc.,
810 E. Water St., Syracuse)

18-20. Neurosurgery, 2nd European
congr., Rome, Italy. (B. Guidetti, Viale
Universita 30, Rome)

18-20. Stereology, 1st intern. congr.,
Vienna, Austria. (Vienna Medical Acad.,
Alserstrasse 4, Vienna 9)

18-21. Radiology in Otolaryngology,
intern. symp., Bordeaux, France. (G. Guil-
len, 45, cours du Marechal Foch, Bor-
deaux)

20. New Jersey Acad. of Science, an-
nual, Glassboro, N.J. (H. L. Silverman,
361 Highland Ave., Newark 4, N.J.)

21-24. Rare Earth, conf., Grand Ba-
hama Island. (K. S. Vorres, Dept. of
Chemistry, Purdue Univ., Lafayette, Ind.)

21-25. International College of Sur-
geons, North American Federation, an-
nual, Los Angeles, Calif. (W. F. James,
1516 Lake Shore Dr., Chicago 10, Ill.)

22-24. Institute of the Aerospace Sci-
ences, Dallas, Tex. (R. R. Dexter, 2 E. 64
St., New York 21)

22-24. American Oil Chemist Soc.,
Toronto, Ont., Canada. (K. F. Mattil,
Swift & Co., Packers and Exchange Ave.,
Chicago 9, Ill.)

22-24. Biomedical Engineering, 3rd
symp., San Diego, Calif. (J. H. McLeod,
Program Committee, 8484 La Jolla
Shores ‘Dr., La Jolla, Calif.)

22-25. American Physical Soc., Wash-

Akademie, |

LOW-LEVEL
IRRADIATION

Editor: Austin M. Brues

A symposium organized by the
AAAS Section on Zoological Sci-
ences, cosponsored by the U.S.
Atomic Energy Commission and
the Division of Biological and
Medical Research of the Argonne
National Laboratory.

Public debate on global fallout has been

acrimonious  because  scientific  facts
about radiation and human implications
regarding nuclear warfare have become
confused. Scientists have consequently
been thought guilty of ignorance or of
partisanship. The Symposium on Low-
Level Irradiation deals in a considered
way with the many points of view that
have brought this about and indicates

possible solutions.

Scientific  Background:  Introduction—
National and Artificial Radiation Back-
ground of Man—Meteorological Factors
and Fallout Distribution—Genetic Effects

—Somatic Effects

Implications: Introduction—Radiation as
a Public Health Problem—Responsibili-
ties of the Press—Legal and Political Im-

plications—Science and Morality

St y and Conclusi Index

December 1959, 158 pages, $3.75
AAAS Members’ Cash Orders $3.25

English Agents: Bailey Bros. & Swinfen, Ltd.
Hyde House, West Central
Street, London A

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF
SCIENCE

1515 Massachusetts Ave., NW
Washington 5, D.C.
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ington, D. C. (K. K. Darrow, APS, Co-
lumbia Univ., New York 27)

22-26. Radioisotopes and Radiation in
Plant and Animal Insect Control, intern.
symp., Athens, Greece. (J. H. Kane, In-
tern. Conferences Branch, Div. of Special
Projects, U.S. Atomic Energy Commis-
sion, Washington 25)

22-27. American Acad. of Neurology,
Minneapolis, Minn. (C. A. Kane, 80 E.
Concord St., Boston, Mass.)

23-25. Electronic Processes in Di-
electric Liquids, Durham, England. (Ad-
ministration Assistant, Inst. of Physics
and the Physical Soc., 47 Belgrave Sq.,
London, S.W.1, England)

24-26. German Soc. of Hygiene and
Microbiology, Wiirzburg. (W. Herrmann,
Stdadtischen  Krankenanstalten,  Robert
Koch-Haus, Essen, Germany)

24-26. Institute of Radio Engineers, re-
gional conf., San Diego, Calif. (E. Herz,
4444 Mt. Castle Ave., San Diego 17)

24-28. German Roentgen Congr., 44th,
Baden-Baden, Germany. (H. Lossen, GRC,
Universitits-Strahleninstitut, Langenbeck-
str. 1, Mainz, Germany)

25-27. Mississippi Acad. of Sciences,
University. (C. Q. Sheely, Dept. of Chem-
istry, Mississippi State College, State Col-
lege)

25-27. Ohio Acad. of Science, Wilber-
force. (G. W. Burns, 505 King Ave., Co-
lumbus 1, Ohio)

25-27. Population Assoc. of America,
Philadelphia, Pa. (P. C. Glick, Bureau of
the Census, Washington 25)

25-27. West Virginia Acad. of Science,
Buckhannon. (J. A. Duke, S.J., Dept. of
Chemistry, Wheeling College, Wheeling,
W. Va)

25-28. Association of Clinical Scien-
tists, Louisville, Ky. (R. P. MacFate, 54
W. Hubbard St., Chicago 10, Ill.)

26-27. American Mathematical So-
ciety, University Park, N.M. (AMS, 190
Hope St., Providence 6, R.I)

26-27. American Assoc. of University
Professors, San Francisco, Calif. (W. P.
Fidler, AAUP, 1785 Massachusetts Ave.,
NW, Washington 6)

26-27. Illinois State Acad. of Science,
Carbondale. (C. L. Kanatzar, MacMurray
College, Jacksonville, IlIl.)

26-27. South Dakota Acad. of Science,
Rapid City. (T. Van Bruggen, State Univ.
of South Dakota, Vermillion)

27. American Soc. for Experimental
Pathology, Atlantic City, N.J. (K. M.
Brinkhous, Dept. of Pathology, Univ. of
North Carolina, Chapel Hill)

27. Clinical and Diagnostic Aspects of
Enzyme Multiplicity, colloquium, Ghent,
Belgium. (R. J. Wieme, Laboratory of the
Medical Clinic, Pasteurdreef 2, Ghent)

27-28. American Psychosomatic Soc.,
20th, Atlantic City, N.J. (APS, 265 Nassau
Rd., Roosevelt, N.Y.)

27-2. American Ceramic Soc., Pitts-
burgh, Pa. (C. S. Pearce, ACS, 4055 N.
High St., Columbus 14, Ohio)

28-3. American Assoc. of Cereal Chem-
ists, Minneapolis, Minn. (C. L. Brooke,
Merck & Co., Rahway, N.J.)

28-29. Electron Beam Technology, 5th
intern. symp., Boston, Mass. (J. R. Morley,
Alloyd Electronics Corp., 35 Cambridge
Pkwy., Cambridge 42, Mass.)

29-30. Combustion Inst., Western States
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No other direct-
writing portable
recorder in its class
or price range can approach the
AQO Tracemaster 2 or 3-channel
recorder in overall performance.
‘The unique pen-motor design and
fine electronics provide a flat fre-
quency response from DC to 90
cps at 30 mm peak-to-peak, down
3 db at 125 cps. . . far superior to
any other comparable instrument.
‘The direct-carbon-transfer trace,
15 to 15 the width of thermal or
ink traces, reveals even the most
minute variations in the phenom-
ena measured, thus providing
more useful and more meaningful
information. High pressure styli
make the AO 293 far less suscep-
tible to environmental shock and
vibration, allowing satisfactory
recording where other portables
fail. Plug-in, interchangeable
amplifiers for each channel pro-
vide low drift, high stability

Here's why the A0 Tracemaster
. 2 or 3-channel recorder offers
unequalled performance!

amplification over a broad range
of signal strengths overa wide fre-
quency range. One event marker,
internally pulsed from a 1 cps
generated source, and external
jack forexternal pulsing,is offered
as standard equipment. An extra
event marker is available for ex-
ternal pulsing at slight additional
cost. Write, wire or phone for
complete information on the AO
293 and other portable (single
channel also available) and 8-
channel AO Tracemaster systems.

SPECIFICATIONS:

Frequency Response: DC to 90 cps., flat,
at 30 mm., peak-to-peak.‘Bo’wn 3
db at 125 cps.

Trace Definition: 5.5 lines/mm,

Sensitivity Range: 5 mv to 5 v per chart
div. Single ended or balanced-to-
ground configuration.

Chart Speeds: 1, 5, 20 100 mm/sec.
Chart Paper/Carbon: 2.8¢ to 3.1¢ per foot
Chart Capacity: 200 ft. roll

Dimensions: 1315 Hx 1714, Wx8"D
Weight: 40 lbs.

American @ Optical

COMPANY
INSTRUMENT DIVISION, BUFFALO 15, NEW YORK
INDUSTRIAL ELECTRONICS o Phone: 716-895-4000, TWX 716-858-1380
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PHOTOVOLT

LINE-OPERATED
SUPER-SENSITIVE ELECTRONIC

IPLIER-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.

THE BODY AND ITS MIND

An Introduction to Attitude Psychology
by NINA BULL

$3.50

A biological approach to the study of purposeful
and frustrational attitudes pointing up the differ-
ence between them. A new concept which has opened
up new areas of research in psychology and neuro-
physiology.

This is the first time that a scientist has under-
taken the task of exploring the linkage between
body and mind through a study of attitudes, and
this may well mark the beginning of a new science
of behavior.

MOD. 520-M

The author, a former research associate in psy-
chiatry at Columbia University and New York State
Psychiatric Institute, is a Fellow of the New York
Academy of Science.

LAS AMERICAS PUBLISHING COMPANY

152 East 23rd Street
New York 10, New York

Write for Bulletin #360 to

PHOTOVOLT Corporation

1115 Broadway New York 10, N. Y.

TISSUE CULTURE

ROLLORDRUM

For Bottles and Eggs  Used as Carrying Tray For Tumble-Tube Technie Designed for Incubator Use

APPLICATIONS The NBS Rollordrum is a rugged instrument
Growth of tissues and

ek for growing tissue cultures by the roller tube
Used in cytotoxicity assays. method. A choice of operating speeds is offered
Growth of virus in chick in several, continuous-duty models: 1/5 rpm,

embryonic tissue. 1 rpm, and 20-60 rpm.
Hormone production by

selected tissues.

Extraction and dialysis of
blood samples for analysis.

Test tubes, eggs, and centrifuge bottles of vari-
ous sizes can be accommodated on six inter-
changeable drums. A tumble-tube turntable is
also available for rotating tubes over their
vertical axes.

UNCONDITIONAL
1-YEAR WARRANTY

The heavy-duty drive mechanism is quiet in op-
eration, achieving smooth, uniform rotary mo-

WRITE FOR  tion during prolonged investigations. Powered
NEW BRUNSWICK SCIENTIFIC CO., INC. CATALOG Dy a heavy-duty, totally enclesed ball-bearing
PRECISION LABORATORY APPARATUS TCS/3223 motor, the apparatus gives many years of con-

tinuous service under incubation temperatures.

P.0. BOX 606, NEW BRUNSWICK, NEW JERSEY
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Div., San Diego, Calif. (G. S. Bahn, 16902
Bollinger Dr., Pacific Palisades, Calif.)

29-1. International Acad. of Pathology,
52nd, Cincinnati, Ohio. (F. K. Mostofi,
Armed Forces Inst. of Pathology, Wash-
ington 25)

29-2. U.S. Natl. Committee, Intern.
Scientific Radio Union, annual, Washing-
ton, D.C. (Miss J. Hannaum, Natl. Acad.
of Sciences, 2101 Constitution Ave., NW,
Washington 25)

29-3. Society of Photographic Scientists
and Engineers, annual, Atlantic City, N.J.
(D. L. Castellini, 98 Leland Terrace, New
Shrewsbury, N.J.)

May

1-3. American Assoc. for Contamina-
tion Control, natl., Boston, Mass. (AACC,
6 Beacon St., Suite 626, Boston 8)

1-3. Polymer Science and Technology,
conf.,, London, England. (J. N. Radcliffe,
Plastics Inst., 6 Mandeville Pl., London,
w.1)

I4. American Film Festival, New
York, N.Y. (Educational Film Library
Assoc., 250 W. 57 St.,, New York 19)

2-3. Human Factors in Electronics, 4th
annual symp., Washington, D.C. (F.
Chernikoff, U.S. Naval Research Labora-
tory, Code 5124, Washington 25)

2-4. Kansas Acad. of Science, Law-
rence. (G. A. Leisman, Dept. of Biology,
Kansas State Teachers College, Emporia)

2—4. American Philosophical Assoc.,
Western Div., Columbus, Ohio. (L. E.
Hahn, Washington Univ., St. Louis 30,
Mo.)

2-4. Virginia Acad. of Science, Roa-
noke. (P. M. Patterson, Hollins College,
Hollins College, Va.)

2-5. Council of Long Island Technical
Societies, exposition of technology and
industry, West Hempstead, N.Y. (CLITS,
Route 110, Farmingdale, N.Y.)

3. Astronomy and the Peaceful Uses
of Space, Evanston, Ill. (J. A. Hynek,
Astronomy Dept., Northwestern Univ.,
Evanston)

3—4. Colorado-Wyoming Acad. of Sci-
ence, Fort Collins, Colo. (R. G. Beidle-
man, Dept. of Zoology, Colorado College,
Colorado Springs)

3-4. Endocrinology, 2nd intern. congr., »

London, England. (A. S. Mason, London
Hospital, Whitechapel, London, E.1)

3-4. Minnesota Acad. of Science, St.
Paul. (M. R. Boudrye, 1821 University
Ave., St. Paul 4)

3—4. Nebraska Acad. of Sciences,
Lincoln. (C. B. Schultz, 101 Morrill
Hall, Univ. of Nebraska, Lincoln 8)

3—4. North Dakota Acad. of Science,
Grand Forks. (B. G. Gustafson, Univer-
sity Station, Grand Forks)

3-5. Protides of the Biological Fluids,
11th colloquium, Bruges, Belgium. (H.
Peeters, St. Jans Hospital, Bruges)

3-5. Wisconsin Acad. of Sciences, Arts
and Letters, Milwaukee. (T. J. McLaugh-
lin, Univ. of Wisconsin, Milwaukee 11)

5-7. Biometric Soc., eastern North
American regional, Cambridge, Mass. (J.
Cornfield, School of Public Health, Johns
" Hopkins Univ., Baltimore, Md.) B

5-8. American Inst. of Chemical Engi-
neers, Buffalo, N.Y. (F. J. Van Antwerpen,
American Inst. of Chemical Engineers,
345 E. 47 St., New York, N.Y.)
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Letters

Computers and Human Values

In “The man-computer relationship”
[Science 138, 873 (1962)] Johnson and
Kobler explore an important but, I
believe, " derivative problem pertaining
to the humane and effective use of
computers. The basic problem is: What
personal and societal values and oper-
ating styles will be rewarding and use-

- ful in a civilization whose problems and

opportunities are defined by very large

populations, enormous social complex-
ity, and unprecedented rates of tech-
nological change, all existing on a scale
such that only computers will be able to
deal with the conceptual models, the
data to be processed, and the real-time
requirements for action and decisions.

It is very important to talk about pre-
serving a place for individual prefer-
ences and purposes when policy de-
cisions are made, but it may well be that
our present ideas about the relations of
the individual to society are the prod-
ucts of a rapidly vanishing, loosely
coupled social environment in which a

. 10 second phot&m:crography

~ with ROMICRON equipment
 utilizing the POLAROID Land

- Camera back — 2% x 3%4. Fits |
 directly on your microscope |

including Stereo-Zoom

: :_ ;Attachments avaﬂable for Baus
- model “N” cameras, Leitz Ib
~ Beamsplitters

- For literature write to
~ PAUL ROSENTHAL
- 508 Sth Avenue
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wide range of individual
could be tolerated and indeed en-
couraged. With growing interdepen-
dence of many social processes and the
increasing saturation of various environ-
ments, whether they be the highway,
the schoolroom, the front page, or the
department store counter, effective so-
cial survival for the group as well as
the individual may require different
values altogether. Unpleasant as it may
be to contemplate, what probably will
come to be valued is that which the
computer can cope with—that is, only
certain kinds of solutions to social prob-
lems.

Whether or not this will be so re-
mains to be seen. But it simply will
not do to believe that, with proper pre-
cautions, we will be able to preserve
our present system of operating values
and priorities. In a world which has to
deal with its problems on a statistical
basis because the problems are statisti-
cal in nature, the intangibles of indi-
vidual preference and purpose neces-
sarily become different from what they
have been.

We must face up to the much deeper
and more overwhelming—indeed ter-
rifying—problem of inventing values

variability

which somehow will make it satisfying
to be a human being living in this new
kind of society. They probably won’t
be values we will particularly enjoy,
but unless we face this problem we
may end up with a society which totally
defeats and depresses the individual.

There are many ramifications. to this
issue. Some are discussed in the pam-
phlet Cybernation: The Silent Conquest
(Fund for the Republic, New York),
which, while attending more generally
to the points claborated by Johnson
and Kobler, tries to place them in the
broader context of the implications for
democracy of the widespread use of
automation and computers.

DoNALD N. MICHAEL

Peace Research Institute,
Washington, D.C.

Michael may be right when he states
that in our article we explored a “deriv-
ative” problem, but we are not so sure.
We were not unaware of the broad
context in which he places the prob-
lem of the humanc and effective use
of computers, as is evident from many
of the references in our article. Yet we
see the understanding of the more im-
mediate man-computer rclationship as
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fundamental, and as necessary to the
understanding of the broader problem
to which Michael refers. Our emphasis
allows for specific and concrete re-
search efforts, some of which are
under way. Thus, we do not agree that
our weakness lies in not facing directly
the ‘“basic problem,” as stated and
elaborated by Michacl.

We see in Michacel’s letter a contra-
diction: he emphasizes the need for
inventing “different values altogether,”
while, it seems to us, accepting the
dominance of a technically determined
value system. For him, “the problems
are statistical in nature,” and “only
computers” will be able to deal with
them. We cannot agree with his defini-
tion of the problems and methods of
solution. The present dominance and
high evaluation of scientific method, of
objectivity and quantification, of tech-
nical reason, need not continue if it is
not good for man. We agree with
Stover [C. F. Stover, Los Angeles
Duaily Journal (26 July 1962)] that “the
notion that the majesty and the mystery
of the human experience . . . can be
written into a computer affronts the
dignity of man.”

Michael offers little hope. He seems
to be saying that we are lost, doomed;
we say it is not necessarily so. With
the scientific-technological revolution of
our day has come the growth of a
vigorous social science and a concern
with society on the part of physical
scientists. Specific as well as general
problems of technology today almost
always include man as part of a mixed
system. Knowledgeable persons familiar
with problems of cybernation and the
social sciences must turn their attention
to values and prioritics. While it is both
easy and unrealistic to pretend that our
present system of operating values and
priorities should be rigidly upheld, it
seems equally casy and unrealistic to
assume that we must forthwith adjust
ourselves to a society in which values
are prescribed by absolute technical
dominance.

We are not ready for the pessimism
and the extreme compromise Michael
offers as our best hope. While his
predictions may turn out to be cor-
rect, we find ourselves with a future-
oriented hopefulness. We may have
been fooling ourselves in our implicit
insistence that such “human values” as
love, brotherhood, freedom, and liberty
must be retained because man must live
with the potential of achieving dignity.
While we may be called conservative
in consequence of our belief in these
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old values, we are not Luddites. The
computers are here to stay, bringing
great benefits and difficulties for man.
Man has not yet proved that he is able
to handle the complex problems of our
world. And, as our article emphasizes,
we are concerned with man’s frailty.
But man has strength and vigor. Our
age has produced a “revolution of ex-
pectations” as well as a scientific-tech-
nological revolution. Knowledge has
been gained of the influence of tech-
nology on the moral order, and of the
power of social forces in determining
directions in which men and societies
move. In this context we, and others,
are searching for means by which com-
puters can best be used to supplement
human capability without the destruc-
tion of those abilities and values which
we see as critical for man. Is it not pos-
sible that man can learn, that he can
make changes in the areas which must
be changed, while not losing those
values which must not be changed?
DaviD L. JoHNSON
University of Washington, Seattle
ARTHUR L. KOBLER
4731 12th Ave., N.E.
Seattle, Washington

Turtle Grass in the Deep Sea

A deep-sea photograph, recently re-
produced in Science [138, 495 (1962)],
shows two “leaves” lying on the floor
of the Puerto Rico Trench. These
“leaves” are almost certainly the blades
of Thalassia testudinum XKoénig, the
common turtle grass of the tropical
western Atlantic. This photograph is
of more than passing interest because
the life of the deep sea is dependent
on organic material from land or the
shallow seas that border islands and
continents. As Thalassia is abundant
in warm shallow marine waters, it
must play a part in supplying the fauna
of the deep sea with food. While the
blades in the photograph looked rather
clean, more often the blades are cov-
ered with attached algae, Foraminifera,
Bryozoa, and other small sessile organ-
isms.

The amount of Thalassia torn loose
from the meadows in normal times is
low. However, stormy weather or a
hurricane can break off many blades,
or even uproot entire plants in some
situations.

An attempt was made by Thomas

and his associates in 1961 to calculate
the amount of Thalassia torn from the
bottom of a bay of known size by
hurricane winds. This calculation was
based on the average quantity of grass
washed ashore from a known area
(Biscayne Bay, Florida). However,
there was no way to estimate the
amount of grass carried out to sea by
the storm.

Fortunately, some observations were
made on the abundance of displaced
plant material. Harvey R. Bullis, Jr.,
of the U.S. Fish and Wildlife Service,
directed an exploratory fishing cruise
along the western edge of the Bahama
Bank approximately 6 to 8 weeks
after hurricane Donna had passed over
the area. Shrimp-trawl hauls made by
the merchant vessel Silver Bay in 100
to 300 fathoms brought up Ilarge

.masses of rotting vegetation, much of

which, according to Bullis, appeared
to be Thalassia.

Inasmuch as the continental slope in
tropical areas is often found to be
teeming with life, it appears that Tha-
lassia must be of some importance in
maintaining these populations. In addi-
tion, it supplies a suitable habitat for
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countless numbers of animals in shal-

low water and provides attachment for

vast quantities of algae.

This may seem much ado over two
blades of grass, yet it is easy to over-
look the contribution of organic mate-
rial to the deep sea by a shallow-water
plant. The influence of hurricanes
should not be disregarded, either, for
the amount of material washed ashore
is probably equaled by the amount
carried out and sunk in deep water
offshore.

Since Thalassia, and a few related
sea grasses, in some localities occupy
large tracts of shallow-water sea bot-
tom, it seems quite probable that a cer-
tain percentage of the energy require-
ment of West Indian deep sea organ-
isms is met every year by masses of
detached sea-grass blades. The amount
would vary considerably, depending on
weather conditions, but even in rela-
tively calm years it is probably large
enough to be of considerable impor-
tance.

DoNaALD R. MOORE
Institute of Marine Science,
University of Miami,
Coral Gables, Florida

Tax Credit for Support of Research

Charles J. Flora [Science 138, 1185
(1962)] has clearly stated the real
tragedy of current federal support in
the sciences. The National Science
Foundation and the National Institutes
of Health are to my knowledge the
best run of any federal agencies, and
the best designed to prevent abuses.
However, the system seems to subvert
its own purpose, as Flora shows.

Except for projects such as Mohole,
oceanographic expeditions, accelerators,
and conferences, I think the remedy
lies in less direct federal support. One
such arrangement would allow direct
federal tax credit (up to some pre-
determined fraction of the individual’s
tax liability) for contributions to a col-
lege or university that are earmarked
for research. Such a system would
have many advantages over the pres-
ent one. (i) It would diffuse the funds
more widely, thus making them more
generally available to scientific person-
nel in small colleges. (ii) The con-
tributed dollar would have its full value
at the institution and would not de-
crease by 50 percent or more in going

through the federal bureaucracy. (iii)
College research committees would dis-
burse only the amounts actually needed
by an investigator at a given time, as
opposed to the current system of
awards based on necessarily liberal esti-
mates of possible future need. (iv) The
highly trained scientists now involved
in bureaucratic activities, review panels,
proposal writing, report writing, and
so on would be able to return to their
scientific pursuits.

I think the end result would be a
great saving in public funds, a vast
increase in the amount and quality of
research accomplished, and an increase
in the number of people actually en-
gaged in research.

The additional advantage of provid-
ing support for those rare individuals
who are so far ahead of other workers
in their fields that the “expert” panels
can’t understand, and will not support,
them would be fortuitous, but might
provide our nation with that most po-
tent of weapons—original thought and
research.

JACK BENNETT
Department of Biological Sciences,
Northern lllinois University, DeKalb
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