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NOW — MORE SPEED, MORE

...to spin down samples faster
... to 1solate smaller molecules

Those who use laboratory centrifugation to separate, concentrate, and
isolate macromolecules now have at their command nearly 200,000 g’s
of centrifugal force in the rugged, easy-to-operate Model L Preparative
Ultracentrifuge.

These higher forces are possible with an increase in the top speed of
current-production Model L’s from 40,000 to 50,000 rpm—and with
development of a new, higher-speed angle rotor. The new rotor holds
100 ml in ten tubes, and at maximum speed generates 198,000 g at the
outer tube edge—54,000 g more than previous Model L angle rotors.

Centrifugal separations thus become an even more powerful laboratory
tool ... work can be completed faster ... even smaller proteins, viruses,
and other molecules can be sedimented.

For more information on the 50,000 rpm Model L and the new Type 50
rotor, please write Beckman Instruments, Inc., Spinco Division, Stanford
Industrial Park, Palo Alto, California, for Data File L-5.

Beckmanyg_, £
pinco Division

Beckman Instruments, Inc.



INSTANT
SERVICE

ANYWHERE IN THE WORLD

From the world’s most complete inventory of quality
biochemicals, N.B.Co. offers the speediest delivery
anywhere in the world at economical prices.

NUTRITIONAL BIOCHEMICALS CORPORATION

21010 MILES AVENUE CLEVELAND 28, OHIO
- A
I Send for our free February, 1961 }
| Catalog containing more than 2600 I
| items. Fill out coupon and mail to- 1
| day for your copy. SC J
{ Name =
; Organization. . ... .. ... ... ..., }
I State..........................Z0¢0€.......... |
R |

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¢.



In the Laboratory . . . where optical quality counts

... the trend is to UNITRON Microscopes

Cp el
Z %

BINOCULAR
PHASE CONTRAST
BMPE  $490

BINOCULAR
INVERTED
BMIC $609

BINOCULAR
AUTO-ILLUMINATION
BMLU $425

Attachable
Photomicrography Graduated
Set Stage
ACA  $39.95 GR $31.50

MICROSCOPE
MLK $198

Polaroid Land Camera
Attachment
$115

MICROSCOPE

LAMP
$14.75

LS

UNITRON offers an extensive line of Laboratory Micro-
scopes & Accessories for Research, Industry and Education.
lllustrated is a partial selection for biology, medicine,
chemistry and related fields. UNITRON also has companion
instruments for the metalworking industries.

Noted for optical quality . . . advanced optical and mechan-
ical design . . . unique and convenient operational features
. . . long wearing construction . . . attractive budget prices
which include basic optics . . . these, together with years of
proven instrument performance, are the reasons why . . .

THE TREND IS TO UNITRON!

INSTRUMENT COMPANY °® MICROSCOPE SALES DIV.
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS.
Please rush UNITRON's Microscope Catalog 4-N-2
Name

Company.

Address

City.
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Gladly Sent to College Teachers on Approval

ORR’S

Vertebrate Biology

This clearly written new text presents a beauti-
ful study and picture of vertebrate life of North
America. You'll find all types of native verte-
brates covered in detail—fishes, amphibians,
reptiles, birds and mammals. A separate chapter
is devoted to each group, outlining both general
characteristics (skeletal, muscular, circulatory
and digestive systems, etc.) and special charac-
teristics (coloration, appendages and locomotion,
scales, teeth, antlers and horns, feather arrange-
ments, etc.).

Emphasis is placed on special characteristics
such as structural adaptations of the appendages
and the integumentary system which have sig-
nificant correlations with behavioral differences.

No one vertebrate species is dealt with in its
entirety, but certain phases in the activities of
selected animals have been used to illustrate
various behavior patterns and to present, where-
ever possible, the reasons for these patterns.

The author examines the regional distribution
of the vertebrates and the territory and home
range of each. He covers such topics as life

Saunders

zones, biomes, biotic provinces and areas, habitat,
the territorial concept, methods of marking
vertebrates, etc.

The mechanics and causes of migration, methods
of studying migration, emigration and dispersal,
etc., are treated separately.

The methods of classifying vertebrates are fully
discussed in a chapter covering the binomial
system, subspecies, taxonomic characteristics,
modern systematics.

In the final chapters Dr. Orr covers Dormancy,
Reproduction, Growth and Development and
Population Dynamics.

Recommended references are listed at the end
of each chapter.

The many line drawings, charts and beautiful
photographs aid greatly in making this text a
valuable presentation of North American verte-
brate life.

By ROBERT T. ORrR, Ph.D., Curator of Birds and Mam-
mals, California Academy of Sciences; Professor of
Biology, University of San Francisco. About 448 pages,

618”7 x 914”7, with 153 illustrations. About $7.50.
New—Just Ready!

Teachers will find this book useful in courses such as Natural History of the Verte-
brates-—Vertebrate Biology—Vertebrate Zoology—Field Zoology—Zoogeography—
Animal Populations—Vertebrate or Animal Ecology—Vertebrates of North America

—Animal Resources (Conservation).

West Washington Square

1098

W. B. SAUNDERS COMPANY

Published by ]

Philadelphia 5, Pa.

SCIENCE, VOL. 133



TO LIVE LONG, CHOOSE YOUR ANCESTORS WISELY ...sums up nicely the
influence of heredity on longevity. It is much the same with laboratory centri-
fuges. Take today’s International PR-2 refrigerated centrifuge. It is the product of
steady, part by part, point by point improvement over more years of centrifuge
manufacturing than all other makers . . . 60 years to be exact. At the heart of
the matter is the motor. We believe it to be the best. We build it in our own plant
. . . by our own specialists . . . to our own custom design. This gives you that
extra measure of assurance that when you buy the PR-2, you know it is right . ..
for you . . . for the full long life of the equipment.

he complete story write:
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Basic Research at Honeywell
Dr. Finn Larsen
Vice President for Research, Honeywell

Thermoelectricity, Electrical Resistance
and Electron Scattering in Metal Alloys

How does the scattering of electrons affect the thermo-
electric behavior and the conduction of electricity in
metals? Physicists at Honeywell have been able to success-
fully predict certain features of this behavior on the basis
of a simple mathematical model.

Everyone is familiar with the fact that
metals are good conductors of electricity
and also good conductors of heat. All of
the electrical current and most of the heat
is carried ordinarily by the electrons in a
metal. The flow of electricity is intimately
associated with the flow of heat or energy,
and we can say that the heat flow “inter-
acts” with the electrical current flow.
Whatever gives rise to one of these flows
will also give rise to the other. Thus if we
connect a wire across a battery we get a
flow of energy (heat) as well as a flow of
electricity; conversely, if we place one
end of a copper wire in a flame, heat will
pass down the wire and at the same time
an electrical current will flow momentarily
so as to “‘readapt’ the electrons to the new
situation in the wire—one end of the
wire is now hotter than the other. The
electrical current flow is only momentary
because there is no “‘return path” by
which the electrons can flow around in a
closed circuit.

If we connect an iron wire to the copper

wire at the hot end, and connect the two

free ends to a sensitive voltmeter, there
will be a flow of heat (energy) in both
wires, of course, and there will also be a
flow of electrons in both wires. But now,
since the electrons are free to traverse a
closed loop (through the voltmeter), the
electrical current flow is sustained as long
as we keep the hot junction in the flame.

The experimental facts that heat flow
in a pair of wires (called a thermocouple)
can cause electricity to flow has been
known for over a century and is called
the Seebeck Effect; the reverse phenom-
enon, that electrical current flow through
a junction of dissimilar metals will cause
heat to flow toward or away from the

14 APRIL 1961

junction, depending upon the direction of
the current, has been known for nearly a
century and is called the Peltier Effect.
The Seebeck Effect is used in thermo-
couples to measure temperature, to detect
radiation (which simply heats the junc-
tion), to generate electricity from heat,
and for many other related applications
which involve the conversion of heat into
electrical current flow. The Peltier Effect
has only recently come into prominence
in thermoelectric refrigerators, and in
these applications as well as in thermo-
electric generators it has been found that
semiconductors are often more suitable
than metals.

Although the general connection be-
tween heat flow and electrical current flow
is now well known, the detailed mecha-
nisms of electrical and heat conduction in
metals is only poorly understood. The
extent to which a particular metal con-
ducts electricity or heat is determined in
part by the number of electrons which
can contribute to the conduction process,
and in part by the opposition or ‘‘resist-

- ance” which these electrons meet as they

move along the wire. This resistance re-
sults from the presence of various kinds
of “obstacles or “‘irregularities” in the
wire and can be treated as a scattering of
the electrons from their normal forward
motion along the wire. For example, a
““perfect” crystal lattice consisting of only
copper atoms at fixed positions would pre-
sent no resistance to the flow of electrons;
but at any temperature above absolute
zero the copper atoms vibrate about their
normal positions and behave as “obstacles”
to the conduction electrons.

A very effective kind of obstacle or
scatterer is an atom of a kind different

from that of which the crystal itself is
made. Thus if we place a gold atom in a
copper lattice, the electrons are con-
fronted with an “oddity” in the otherwise
“pure” copper lattice and are thereby
scattered: the more gold atoms, the larger
the total scattering and the larger the
electrical resistivity. Also, some atoms are
more effective scatterers than others; thus
iron atoms in copper are nearly twenty
times more effective than gold atoms.
Finally, the scattering ability of a given
atom usually depends upon the tempera- -
ture of the crystal.

Our understanding of the facts just

described is at best only qualitative, and
the specific interactions between heat flow
and electrical flow which give rise to the
Seebeck and Peltier thermoelectric effects
are even more of a mystery! Neverthe-
less, we have been successful in predicting
the thermoelectric behavior of ternary
alloys on the basis of empirical informa-
tion on binary alloys. We have thus con-
tributed some small amount of order into
atechnological field (metal thermocouples)
which for a century has been within the
exclusive domain of alchemy.
_ But our motivation in this work has
not been primarily the development of
“bigger and better” resistance and ther-
mocouple materials—rather it has been
a desire to understand specifically how
electrons intereact with various kinds of
imperfections in a crystal. Together with
physicists, chemists and metallurgists in
other laboratories throughout the world,
we look forward to a more thorough under-
standing of this very small facet in the
fascinating study of matter.

If you wish to have more details of our
work in the field of thermoelectricity in
metal alloys, we will be happy to provide
them. Simply write to Honeywell Re-
search, Minneapolis 8, Minnesota.

Honeywell
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Highest sensitivity laboratory chromatograph...the New Beckman GC-2A.
The GC-2A employs the most sensitive thermal conductivity detector to be found in any commercially
available laboratory gas chromatograph. Extremely stable, full-proportional temperature control over a

wide range is combined with a precise carrier gas flow control system to provide exceptionally reproducible
retention volumes and peak heights. The 2A functions economically and efficiently in a broad range of
applications from routine qualitative analyses to the detection of low, 0.5 ppm. concentrations encountered
in trace analyses, and in high efficiency, fast analysis techniques that use small samples. X An ultra-sensitive
Hydrogen Flame Detector, shown above, the new Beckman Stream Splitter for optimizing column efficiency,
micro liquid sampling apparatus for highly reproducible samples, and over 100 different standard %", and
18" packed columns...make this the most versatile of any commercial laboratory gas chromatograph. Consult

your Beckman laboratory apparatus dealer. Or write for Data File 38-15-04. Beckm an’

Scientific and Process [ Instruments Division
Beckman Instruments, Inc.
Fullerton, California
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Diversity in Research Support

Philanthropy, though not an exclusively American phenomenon, has
had its most exuberant manifestations in this country. The larger en-
dowed foundations—those with assets of $50,000 or more—include such
giants as the Ford, the Rockefeller, and the Carnegie Foundations and
number more than 5200. Their total assets exceed $11 billion. Among
the 7000 philanthropic organizations not included in these totals are those
that have little or no endowment and that depend for funds upon annual
public appeals. In this category are the voluntary health agencies, such as
the National Foundation, the American Cancer Society, and the Ameri-
can Heart Association.

The voluntary health agencies typically concentrate on one or, at most,
several diseases and put on annual public fund-raising campaigns. Some
devote the major share of their efforts to public education and to care
and rehabilitation of patients; others, in addition to these functions, sup-
port research and research training in their areas of interest; still others
focus exclusively on public education and research.

These agencies have made important contributions. Although criticized
by some for overdramatizing the battle against particular diseases, they
can show that this has been the only effective way to marshal support
from the general public. They have pioneered in educating the public in
the prevention and treatment of disease; in creating greater public under-
standing of the importance and promise of research; in ameliorating or
conquering disease; and in developing effective methods for allocating
research grants and fellowships. The American Cancer Society initiated an
institutional grants program—one widely adopted by other agencies and
authorized (but not funded) for the National Institutes of Health by Con-
gress. The American Heart Association pioneered in making career
awards—essentially lifetime professorships—for investigators of excep-
tional ability, and the American Cancer Society adopted a similar pro-
gram. The NIH has followed suit, except that its career professorships are
limited to a 5-year term, and that it has a moral but not a legal commit-
ment to renew appointments.

Not the least of the accomplishments of the voluntary agencies is the
part they have played in persuading Congress to establish the NIH
within the U.S. Public Health Service. Starting with a small appropriation
in 1945, the NIH—with strong support by representatives of these agencies
—has enjoyed a remarkably rapid growth in appropriations: from $52
million in 1950 to more than $400 million in 1960.

But it is this very growth of the federal effort in research that poses a
threat to the voluntary health agencies. Of the $150 million spent on
cancer research in 1960, $91 million came from the National Cancer
Institute, $10.5 million from the American Cancer Society, and the
rest from other governmental agencies and private foundations. The
same holds in other categories: the government is footing well over half
the research bill.

Overlapping support is not the problem, since there is complete ex-
change of information between all major granting agencies. The prob-
lem is that the general public, aware of the increasing federal contribu-
tion, no longer sees what part the voluntary agencies may have to play.
To show the public that diversity of support is essential to flexibility and
creativity in research, and that we would all be the losers if this
diversity were lost, is no easy task. But it is a task that ought to be
undertaken, and one that is worthy of our best efforts.—G.DusS.



Packard
Auto-Gamma
Spectrometer
Systems

Series 410A Auto-Gamma
Spectrometer

Inside Packard’s Series 410A Auto-Gamma Spectrometer
it’s all solid-state electronics. Fully transistorized —there’s
not a single hot filament electron tube to cause heat and
reliability problems. Unique expander-amplifier

circuitry and magnetic amplifier voltage regulation

insure that narrow ‘“windows’’ are maintained

with maximum stability. In the wide mode of operation,
windows of any width may be examined. Of course,
integral operation capability is also included.

The Series 410A is available for manual operation
or as a part of a complete Auto-Gamma System—
an automated unit capable of handling, unattended, up
to 100 samples. The patented* automatic sample changer
with its center well and peripheral sample rack insures
constant geometry and therefore constant background.

Packard Auto-Gamma Systems are generally supplied
with either 2” x 2" or 3” x 3” crystal well detectors for either
manual or fully automatic operation.

If you are counting I'", Co®, Na™ or any other Model 423 Well-Type Scintillation
gamma emitter, you should find out ‘““what’s inside” Detector (3 x 3*)
Packard’s transistorized Auto-Gamma Systems that
make them count so well . . . so reliably.

*U.S. Patent No. 2,924,718

Write in for Bulletin 400

Tri-Carb Liquid Scintillation Spectrometers » Auto-Gamma Spectrometers
Scalers + Ratemeters ¢ Small Animal Counters ¢ Flow Detectors

=

s i - - .
BOX 428-A, LA GRANGE, ILLINOIS L] PHONE HUnter 5-6300

CHICAGO - ALBUQUERQUE ¢« ATLANTA « BOSTON ¢+ LOS ANGELES + NEW YORK ¢« PHILADELPHIA PITTSBURGH
SAN FRANCISCO +« WASHINGTON, D.C.+ ZURICH + PARIS
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recording
dollar

IMPROVED PERFORMANCE—WITHOUT INCREASED COST—

NOW AVAILABLE IN NEW SANBORN SYSTEMS DESIGNED SPECIFICALLY FOR BIOPHYSICAL RESEARCH

For recording up to four physiologic phenomena
simultaneously —two new Sanborn systems offer
all the benefits, operating advantages and im-
proved performance of modern electronic compo-
nents and instrument design. Signals to each
system are fed through versatile, highly devel-
oped interchangeable preamplifiers available in
ECG/General Purpose, Carrier, Low Level, Heart
Sound and other types. Both vacuum tubes and
transistors are used in the Preamplifiers, depend-
ing on the best component for the particular cir-
cuit. Additional reliability is obtained through
the use of printed wiring boards and other elec-
tronic advances. Recorders in each system are
also of improved design.

MEDICAL @7

Series 964 direct writing (heated stylus) sys-
tem has frequency response to 125 eps, horizontal
chart movement for easy viewing and notations,
nine chart speeds from 0.25 to 100 mm/sec.

Series 564"’ photographic system has identi-
cal preamplifiers and packaging. It features five
chart speeds, simplified controls for easy opera-
tion, and 500 cycle galvanometers for recording
phenomena beyond the response range of a di-
rect writer. Other advantages include wide scale
deflection(up tol5cm)and ability tooverlap traces.

For complete information call the nearest
Sanborn Branch Office or Service Agency — or
write Manager, Research Instrument Sales,
Medical Division.

@ DIVISION

S ANBORN CONVMPANY

175 Wyman St., Waltham 54, Massachusetts
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how to capture a bat-underwater
-=with a Pl tape recorder

To satisfy a yen for sea food, a particularly interesting member

of the bat family catches fresh fish by reaching beneath the sur-
face. In studying these bats, Harvard Professor Donald R. Griffin captures
the bat's *‘radar’ with a microphone in the air and a hydrophone in the
water. The pulses of sound are recorded on alternate channels of a Pl
tape recorder, and played back at reduced speeds so that the original
frequencies, 15 to 200 kilocycles, become audible.

In other studies, Professor Griffin has captured bat sounds in stereo. Using
a pair of microphones located at different points, he has recorded and
measured the arrival time of sound pulses to determine the bat’s changing
position with respect to the two microphones.

For capturing bat sounds and other dynamic phenomena for conversion to
electrical form, Pl recorders offer a number of distinct advantages over
conventional instrumentation magnetic tape recorders. A brief note from
you will capture the details.

P.1. Invites inquiries from senior engineers seeking a challenging future.

PRECISION INSTRUMENT COMPANY
101l Commercial Street ¢ San Carlos « California

Phone LYtell 1-444] . TWX: SCAR BEL 30

REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD
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Letters

Expediency for Latin America

You ought to be congratulated for
publishing the survey “U.S. assistance
to Latin America” [Science 132, 1936
(1960)]. I cannot help but offer some
comments on what appear to me an
array of contradictions.

Contradiction number 1. “The Act
of Bogotd talks of very much the
same . . . things: schools, literacy
campaigns, low-cost housing, roads in
the country districts. . None of
these things, any more than any of
Castro’s original reforms, contributes
much to real economic development.”
If the illiteracy in Latin America is to
continue at the level of 50 to 90 per-
cent, if the people are to continue to
live in mud huts, sick and under-
nourished, and if whatever produce is
extracted from worn-out soils cannot
be taken to the market, how, I ask, can
one reach the absurd conclusion that
none of the things talked of in the Act
of Bogota contribute to real economic
development?

Contradiction number 2. “A real
program of development necessarily re-
quires, for one thing, a drastic rise in
tax rates, which in every Latin-Ameri-
can country are now far below those in
any of the more developed countries.”
Taxation works wonders in countries
with strong middle classes. Latin Amer-
ica, with the exception of Uruguay and
Costa Rica and possibly Argentina, is
characterized by the “have nots,” with
incomes of $100 to $500 per year, and
the “have everythings,” with incomes
which approach the national budgets.
1 do not believe that the oligarchs will
ever vote to tax themselves even at the
existing rates, and even if they were to
pay 1000 percent of what they pay
now, the revenues would not be enough
to solve any of the basic problems.
What is needed first of all is a drastic
rise in productivity and incentive to
consume. To attain these basic goals,
there must be technical know-how and
literate, healthy workers. It is an irony
to talk about democracy when the
elementary ingredients of a decent liv-
ing are denied the great majority of
people.

I could go on analyzing the contra-
dictions which appear to originate from
ignorance of the real social and eco-
nomic problems of Latin America. How
can a government be progressive and
popular and be able to institute sound
economic programs if it does not (i)
provide elementary education for the
large masses of children who remain il-
literate for the lack of schools, work for
chronically unemployed people, a little
sanitation and modest housing for the
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have-nots, and roads to open new areas
to productivity; (ii) find democratic
formulas to institute land reform in
countries where 100 families own 95
percent of the productive land; and
(iii) obtain technical aid from the ad-
vanced countries and long-range, low-
interest loans for broad economic de-
velopment?

To formulate realistic policies of as-
sistance, it is essential that the experts
stop reading government reports, which
are invariably colored by national
pride, and go, instead, to see for them-
selves, not Buenos Aires, Caracas, or
Quito, but the “people” in the ‘“real
countries.” Policies based on ex-
pediency will bring only disaster.

L. A. Romo
DuPont Company,
Edgemoor, Delaware

Racial Differences

The recent letter of Leon S. Minckler
[Science 133, 202 (20 Jan. 1961)] on
racial differences points out the need
for distinguishing between the scientific
problem and the applications to daily
life.

With regard to the scientific problem,
Minckler admits that H. E. Garrett’s
opposition to the “equalitarian dogma”
is probably justified, although the exam-
ples he gives have not been adequately
studied. Concerning the problem of
intelligence, with which Garrett is pri-
marily concerned, nothing is said. Yet
this is the crucial problem of the equali-
tarian dogma. For the results of mental
tests almost invariably indicate signifi-
cant differences in favor of whites, yet
are disregarded by upholders of the
dogma, who believe the differences to
be due to differences in environment.
What makes the problem especially dif-
ficult is (i) that we do not know how
unfavorable an environment must be to
stunt mental growth, and (ii) that, as
Shuey has shown, the differences are
greater at the upper socioeconomic lev-
els, where the stunting effects should
be the least.

As for the problem of application, I
do not believe that Garrett or any
other responsible psychologist would
use racial differences as an “excuse for
intolerance or discrimination.” While
Minckler does not give any example of
his contention, it is probable that he
refers to the question of school segrega-
tion, as that is central to the question
of racial mental differences. But this
problem is not as simple as it appears
to be at first sight. For it is assumed
that segregation is discrimination in
favor of the whites, whereas the possi-
bility that segregation could also help
the Negro is entirely overlooked. Where
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NEwW METROHM EQUIPMENT FOR

pH STAT

...AND TITRATION CURVES

Fully automatic recording of titrant volume as a function
of pH (mV),and only new Metrohm equipment has these

EXCLUSIVE FEATURES:

1) Micro and macro assemblies including
interchangeable burette cylinders
with capacities from 1.0 to 50.0 ml.

2) Meter accuracy of 0.01 pH

3) Switch-over system for different
recorder speeds

4) Built-in magnetic stirrer

5) Temperature controlled titration
vessels for minimum volumes of 0.5 m!.

Write for descriptive catalog No. T78CT

BRINKMANN

INSTRUMENTS, INC.115 Cutter Mill Road, Great Neck,N.Y.

Philadelphia ¢ Cleveland  Houston ¢ Miami  Menle Park, Cal.

1137



"BRONWILL

CONSTANT
TEMPERATURE
CIRCULATOR

smaller and lighter
even more
compact!

WITH . ..

Accuracy to == 0.01°C.

Range 0-100° C.

Pumps to 212 G.P.M.

Magnetic Temperature Setting
Double Transistor Relay.

Brushless Motor

WRITE US FOR COMPLETE
INFORMATION & NAME OF YOUR
LOCAL BRONWILL DEALER

BRONWILL
SCIENTIFIC

A DIVISION OF WILL CORPORATION

275 NORTH GOODMAN STREET
ROCHESTER 7, N. Y.

Gentlemen: Please rush complete information
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differences do exist, to force Negroes
to meet white standards is to do them
no favor. Up north, both as student
and teacher, I have been impressed by
the Negro’s difficulty in meeting white
standards. I do not believe that the
lower standards down south are the
result of poorer teaching by Negroes.
Teaching ranks relatively high as a
profession among southern Negroes,
and the teachers I have met appear to
be eager to raise the position of the
Negro by way of education.

RALPH W. ERICKSON
Department of Psychology,
Mississippi State College
for Women, Columbus

Literature Citation Counting

If one relies upon the enumeration
of literature citations to identify sig-
nificant research [J. H. Westbrook, Sci-
ence 132, 1229 (1960)], one should be
reminded that this technique could be
considered a special case of the more
general opinion polls which so fre-
quently are called into service to ana-
lyze economic and political aspects of
our society. The pollster classifies and
enumerates subjective opinions. Objec-
tivity is introduced into the poll to the
extent that opinion sampling is ran-
domized. The more random the sam-
pling is, the more objective will be the
conclusion, and the more uncritical, by
whatever criterion, will be the selection
of opinions upon which the conclusion
is to be based.

Thus it would appear that the enum-
eration of literature citations of a par-
ticular research article would represent
the current value judgment of the pe-
destrian researcher in this particular
area of research. Past experience has
shown that favorable “average judg-
ment” may lag decades behind the
publication of brilliant but radical
ideas.

Let us suppose that a scientist knew
that he was to be rated according to the
frequency with which his publications
were cited. He might be extremely re-
luctant to enter any except the most
popular areas of research. Such a sys-
tem might be more vicious than that of
rating him on the basis of the number
of his publications.

Judging the merit of a scientific pub-
lication ultimately requires a subjective
evaluation. Why place greater reliance
on the “average judgment” than upon
the judgment of those whose wisdom is
most respected? To do so is to empha-
size past accomplishment rather than
potentialities for the future.

JaMEs R. KUPPERS
Chemistry Department, Pfeiffer
College, Misenheimer, North Carolina

MICRO
PROJECTION HEAD

| Carl Zeiss now offers compact

projection screens which may he
mounted on any Zeiss compound
microscope. These projection
heads are designed for small
conferences or teaching pur-
poses and supplement larger
instruments such as the Zeiss
revolver micro projector.

They do not require the use of
auxiliary illuminators.

For complete information write
Brinkmann Instruments, 115
Cutter Mill Road, Great Neck, New
York. Six other offices to serve
you: Philadelphia, Cleveland,
Houston, Miami, Menlo Park, Calif.,
St.Louis.
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For Controlling Artificial Respiration

For use with compressed air in controlling artificial respira-
tion.
Control of one knob facilitates respiration rates of 15 to 50
per minute. Time ratio may be set to any value between
1:4 to 4:1.
Removes for easy cleaning and sterilizing.

CAT. NO. 71-216

PRIPEPS A BIRD, e,

Manufacturers & Distributors of Scientific Equipment
6th & Byrd Streets - Richmond, Va.

INTERFERENCE FILTERS

for isolating narrow spectral bands

W

Spectral Range: 340-9200 millimicrons
Peak Transmission: 40%
Half Peak Width: 8-12mp
Size: 2”7 x 2”
For

Colorimetry
Fluorimetry
Flame Photometry

also microscopy, photomicrography, microcolorimetry, refractometry,
polarimetry, light scattering measurements, and for many other
applications requiring monochromatic light in the visible, near~
ultraviolet, and near-infrared range.

Werite for Bulletin #180 to

PHOTOVOLT CORP.
1115 Broadway New York 10, N.Y.

HARSHAW MANUFACTURES A COMPLETE LINE
OF SCINTILLATION AND OPTICAL CRYSTALS

SCINTILLATION Mounted Nal(T1) Crystals

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

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

® The accepted stand-
ard of the industry

® Proven through years
of service in research,
medical and industrial
applications

® unparalleled perform-
ance

® Improved resolution
* Ready to use plug-in
unit

® Permanently light
sealed

* Capsule design facili-
tates decontamination

® Close dimensional
tolerances

STANDARD INTEGRAL LINE  /an,
LINE (Gt phory muei: “ 0 ERYR

5 ! yes C 14 20
(Hermetically Deoled . Gosembly) WINDOW LINE

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

® “Small crystal” per-
formance achieved
through improved op-
tical design

Low mass containers
Available in standard
aluminum or complete

. dabili

dependability low background as-
® consistent good qual- ® Harshaw guaranteed semblies

ity. * Convenient mounting
flange
Ready to use

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

For Infrared and Ultra Violet Transmitting Optics

'HARSHAW QUALITY" INHERENT IN EACH HARSHAW-GROWN

CRYSTAL GUARANTEES THE MOST EFFICIENT OPTICAL TRANS-

MISSION POSSIBLE THROUGH:

L) Negligible light scattering in crystals, permitting higher
sensitivity and improved resolution

2) Freedom from absorptions caused by trace impurities
in crystal optics

3) Minimum strain

“HARSHAW QUALITY” meets the demand for uni-

formity of ti?tical properties such as dispersion and refrac-

tive index. Prices, specifications, or other information will

be sent in answer to your inquiry.

The following infrared and ultra violet transmitting crystals are

available; others are in the process of development:

SODIUM CHLORIDE * SODIUM CHLORIDE MONOCHROMATOR PLATES

POTASSIUM BROMIDE * POTASSIUM BROMIDE PELLET POWDER * (through

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

THALLIUM BROMIDE IODIDE + LITHIUM FLUORIDE * LITHIUM FLUORIDE

MONOCHROMATOR PLATES + CALCIUM

FLUORIDE * BARIUM FLUORIDE = CESIUM

BROMIDE * CESIUM IODIDE

Additional information on the physical

and optical properties of the above

crystals is available in our 36-page

booklet "Synthetic Optical Crystals”.

Send for your free copy.

AW THE HARSHAW CHEMICAL CO.
!I%- Crystal Division Cleveland 6, Ohio
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