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For the first time...

Routine
clinical analyses
drop-size samples

Now every laboratory can run drop-size blood samples rou-
tinely and accurately, with the Beckman/Spinco Ultramicro
Analytical System.

Based on a new concept of handling small volumes, the
Spinco System is a miniature laboratory in itself. The entire
System fits easily on a table top...the operator sits comfor-
tably while making analyses...reagents are stored in plastic
squeeze bottles with self-measuring pipettes attached...and
there is almost nothing to wash.

Because a simple finger or heel puncture provides all the
blood needed for complete chemistries, the new Ultramicro
System is vitally important in pediatrics and geriatrics —in
burn cases — for obese patients. It is a major step forward
in small animal research, in pharmacological and nutritional
studies, wherever small samples are necessary—or desirable.

For more information on this important advance in labo-
ratory analysis write Spinco Division, Beckman Instru-
ments, Inc., Palo Alto, California, for Data File 150-5.

ULTRAMICRO TESTS P
now included with the system 2K Beckman:
Serum ‘ P Spinco Division

Sample Size Typical :
microliters  Repro- l Beckman Instruments, Inc.

Analysis (lambdas) ducibility
Bilirubin Direct 40 ul 1% 1
Indirect 40 u! 1% i
Calcium 20l 1% .
Chioride 104! 1% .
Total Cholesterol 10 ul 1% "
Creatinine 20 ul 3%

Glucose 10l 1%
Phosphorus =~ 20 ul 1%
Proteins Total 10l 1%

Albumin 204l 2%
Urea Nitrogen 10 4! 1%
Uric Acid 20 ul 3%
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From SAUNDERS...

New! Davenport—Histological
and Histochemical
Technics

Designed to create an enlightened approach to
processing plant and animal tissue for microscopic
study, this clearly written and concise text ideally
meets the needs of undergraduate courses in micro-
technic or histological technic. Fundamental infor-
mation is provided the student on the nature of
tissues, the technics of fixation, washing, dehy-
drating, clearing, embedding, sectioning, mount-
ing and staining. Staining methods, staining solu-
tions and fixing fluids are fully presented. Technics
to determine inorganic and organic constituents of
tissues and enzymes are described. A complete
chapter is devoted to applications of Schiff’s Rea-
gent. Throughout the book procedures and results
of 119 histological and histochemical methods are
detailed.

By Harorp A. DAVENPORT, M.D., Professor of Anatomy,
Northwestern University Medical School, Chicago, Illinois.
401 pages, 6” x 97, illustrated. $7.00. New!

New! Balinsky—
Introduction to Embryology

This valuable new text solidly covers comparative
vertebrate embryology at the undergraduate level.
Dr. Balinsky, well known authority in the field,
uniquely shows the embryonic development of vet-
tebrates by processes and the development of organ
systems. He cites and explains experimental evi-
dence for the interpretation of developmental and
growth processes, emphasizing the physiology of
development. Embryology is interpreted in a broad
sense as a science dealing with ontogenetic develop-
ment of animals. The author fully describes such
topics as post-embryonic development, regenera-
tion, metamorphosis, asexual reproduction, con-
nection between inheritance and development. Stu-
dents will appreciate the 291 line drawings and
photographs. Most of the line drawings were done
by Dr. Balinsky for this text.

By B. I. BALINSKY, Dr. Biol.Sc., Professor of Zoology, Uni-
versity of the Witwaterstrand, Johannesburg, South Africa.
562 pages, 6”7 x 9%4”, with 291 illustrations. $7.75. New!

Newby—Guide to the
Study of Development

New!

Here is a different kind of embryology laboratory manual.
It includes much more than mere directions for microscopic
examination of serial sections of progressive stages in the
development of the chick and pig embryos. Unlike other
manuals, it presents extensive discussions of the causes of
the observed development. These discussions, called Physi-
ology of Development, are presented with admirable care
and clarity, interspersed among the nine laboratory exer-
cises, The author describes many significant experimental
studies in embryology that students do not have an oppor-
tunity to perform in the laboratory. He discusses basic
principles such as the organizer, for the light they throw
upon the nature and causes of normal development. Thus,
the manual stimulates interest in observations students are
making.

By WiLLiam W. NEwBY, Ph.D., Division of Biological Sciences, University
of Utah. 217 pages, 812”x11”, illustrated. $4.00. New!

Gladly sent to
college teachers for
consideration as texts

New (5ﬂ1) Edition! Harrow et al.—
Laboratory Manual
of Biochemistry

This helpful manual describes with pin-point precision
step-by-step procedures for 186 experiments in biochemis-
try. Additional explanations, illustrations and charts are
given where needed to increase clarity. Each experiment is
followed by study questions to quicken the student’s obser-
vation. The authors cover preparation, qualitative and
quantitative examinations of important biochemical sub-
stances. Extensively revised and simplified for this New
(5th) Edition, the experiments in the manual now require
less laboratory supervision by the instructor. New experi-
ments include: use of a circular filter paper chromatography
of amino acids; preparation of a crystalline protein, fer-
ritin; estimation of succinic acid dehydrogenase; use of the
Beckman DU spectrophotometer. This manual can be used
successfully with any standard biochemistry textbook.

By BENJAMIN HARROW, ERNEST BOREK, ABRAHAM MAZUR, GILBERT C. H.
STONE, HARRY WAGREICH. 169 pages, illustrated. Wire-O-Binding, $3.25.
New (5th) Edition!

W. B. Saunders Company
West Washington Square
Philadelphia 5, Pa.

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave.,, NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and
additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75¢.



Kodak reports on:

Eastman Organic Chemicals with a little more ginger. .. seeing the signal among the noise

Fisher Scientific Co. Fisher Scientific Co., Fisher Scientific Co., Howe & French, Inc. Fisher Scientific Co.

6-5910 EX 5-7800

Scientific Supplies Co. E. H. Sargent and Co.
Seattle Chicago Chicago td., Toronto td., Montreal Boston Boston
MU 2-3460 SP 7-2700 Co 1-1221 HO 1-6333 Rl 8-8711 HA

e

Number, please

There are some 3800 Eastman Organic Chemicals
for the laboratory, as you well know. That they
are reliable in quality and useful in their diver-
sity is beyond argument. It’s the getting hold of

Braun-Knecht-Heimann-  Geo. T. Walker & Co., them as quickly as you would like that has at . \:‘ViIItCorﬁ. 3 WiIrI‘-Nele Yﬁré,tlnc.
Co., San Francisco Inc., Minneapolis i i s ochester, N. Y. ew York City
kg Sl E}g;e; in the past been a source of—well, never o T00 O g
1 e i

From now on the situation will be a lot better.
At all the points represented by these ladies,
substantial inventories of a very long list* of
Eastman Organic Chemicals are now maintained.
Should you call when the people who understand
Chemical Abstracts nomenclature are out to

S

Van Waters & Rogers, Rigby Scientific Co. lunch, just order by Eastman number. Fisher Scientific Co. E. H. Sargent & Co.

S . k Cit ingfield, N. J.
IBclj' 8‘?%2‘;?’ TUT °2'?§'828 There are going to be fewer and fewer items that have Nmyf.rn&') Y SprlDr;‘g :;e.yoso :

to be shipped directly by Eastman Organic Chemicals
Department, Distillation Products Industries, Rochester
3, N. Y. (Division of Eastman Kodak Company).

#*The new Eastman Organic Chemicals catalog is GREEN.

If your copy isn’t green and doesn’t say ‘“No. 42,” then it isn’t
up to date. Many changes are incorporated in Eastman Organic
Chemicals List No. 42. A copy of it has now been mailed to every
living soul of whose interest we are currently certain. We thought
we had better remind you that if you haven’t received the new

Fisher Scientific Co. green one by now, its absence indicates we don’t know you Fisher Scientific Co. General Chemical Div,

Braun Chemical Co. % - <
Los Angeles St. Louis want it. Pittsburgh Philadelphia

AN 9-9311 MO 4-2624 EX 1-1330 WA 2-1234

i

i

E. H. Sargent and Co. W. H. Curtin & Co. General Chemical Div. Will Corp. of W. Va. North-Strong Corp. Fisher Scientific Co. Fisher Scientific Co.
Dallas Houston WA 3-1661 Birmingham South Charleston Kensington, Md. Silver Spring, Md. King of Prussia, Pa.
FL 2-8411 Dallas Rl 7-2503 FA 2-3601 PO 8-1281 LO 5-5141 Ju 7-7050 BR 9-0500

New Orleans TU 0475
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A human talent

The June issue of Scientific American
contained an article full of learned
speculation on the neurological mecha-
nism by which lines, straight and curved,
are perceived. Whatever the mecha-
nism, the fact remains that the nervous
system is very good at seeing a line

C s 5 . R 1. Instead of an ordinary A-scope 2. so that even when the significant
from exceedlngly faint phySICal stimuli. trace like this... pulse stands out from the noise no
We had been thinking about this a lot giots ol 1

v v

and about ways it could help solve the
nasty signal-to-noise problem that
keeps cropping up on such occasions
as when defense from submarine attack
is considered. Today’s almost instantly
available photographic images make a

N fine br%dge from an elec- let's modulate intensity and sweep photographic i p finds it
= tronic system to a human ;:wer moving film with much over- rather easily;
ap...

nervous system. For
example:

Rochester 4, N. Y.

636

3. and even when the A-scope
shows only this...

v

the weak but non-random blip holds
position and builds up from all the
sweeps to where the marvelous
combination of photography and
the human perceptive mechanism
says, "There!"”

Organizations active in military developments who wish to know more about this work
should communicate with Eastman Kodak Company, Apparatus and Optical Division,

SCIENCE, VOL. 132
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APPLICATION FOR HOTEL RESERVATIONS
127¢ch AAAS MEETING
New York, 26-31 December 1960

The five hotels for the AAAS New York meeting have established special, low, flat rates and have reserved
appropriately large blocks of rooms for this meeting. Thus everyone making room reservations for the AAAS
meeting is assured substantial savings.

The list of hotels and the reservation coupons below are for your convenience in making your hotel reser-
vation in New York. Please send your application, not to any hotel directly, but to the AAAS Housing Bureau
in New York and thereby avoid delay and confusion. The experienced Housing Bureau will make assignments
promptly; a confirmation will be sent you in two weeks or less.

If requested, the hotels will add a comfortable rollaway bed to any room, at $3.00 per night. Mail your
application now to secure your first choice of desired accommodations. All requests for reservations must give
a definite date and estimated hour of arrival, and also probable date of departure.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

For a list of the headquarters of each participating society and section, see page 230, Science, 22 July. Both the Com-
modore and the Biltmore are AAAS headquarters hotels.

Flat Rates for Rooms with Bath*

Hotel Single Double Bed Twin Beds Suites
Commodore - ’ $ 8.50 $14.00 $15.50 $21.00 to $52.50
Biltmore 8.50 14.00 15.50 45.00 and up
Roosevelt 8.50 14.00 15.50 39.00 to 43.00
Belmont Plaza 8.50 14.00 15.50 - 30.00 and up

Waldorf-Astoria 10.00 16.00 18.00 45.00 and up

* All rates are subject to a 59, New York City tax on hotel room occupancy.

_____________ THIS IS YOUR HOUSING RESERVATION COUPON -——————————_
AAAS Housing Bureau

90 East 42nd Street Date of Application ................ . ... .
New York 17, N.Y.

Please reserve the following accommodations for the 127th Meeting of the AAAS in New York, 26-31 December 1960:
TYPE OF ACCOMMODATION DESIRED

Single Room ................... Double-Bedded Room ............. ... Twin-Bedded Room ...................

Suite . ........... ... Desired Rate. ..... ... ... ....... .. Maximum Rate . ... . . ... e
(Desired rate and maximum rate apply only to suites)

Number in party ............. ... Sharing this room will be: ... .. ... ...
(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.)

First Choice Hotel ...................... Second Choice Hotel ...................... Third Choice Hotel ....................
DATE OF ARRIVAL ... ... DEPARTURE DATE ... i
(These must be indicated—add approximate hour, A.M. or P.M.)

N A M e e e e

(Individual requesting reservation) (Please print or type)
A D D RIS S . o e e e
(Street) (City and Zone) (State)

Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.
638 SCIENCE, VOL. 132



HIGH SENSITIVITY EPR
s
~ SOLID STATE RESEARCH

[ELECTAON PARAMAGNETIC RESONANCE)

. 20

EXAMPLE
Determination of the Spin-Lattice Relaxation Time (T;) of F Centers in KCI

g

( 'YH'_.'m

RELATIVE SIGNAL HEIGHT

1
~

3

TYPICAL LINE SHAPE
H =5 gouss
Gain=125
H,==0.13 gouss

o

S0gouss

H, (Gauss) 01

Figure A

Ty

50 gauss

Hm==8 gauss
Gain==125
Hy==0.13 gauss

Hm= 3.2 gauss
Gain = 200
Hy==0.13 gauss,

50 gauss

50 gauss

Hm=1 gauss
Gain =200
==0.13 gauss

Figure B

EPR AT WORK SERIES

The V-4501 100 kc EPR Spectrometér offers to
the scientist the followmg 1mportant features

Sensxtlwty 9 x 10ta

nal lme w1dth m ,gauss )

sorption mode in a power range of 10 to 70 db

Structure defects involving unpaired electrons in crystalline solids generally exhibit
a resonance response characteristic of spins immersed in a continuous distribution
of magnetic fields. Each electron spin interacts with many neighboring nuclei.
The orientation of the nuclear magnetic moments with or against the electron
spin, together with the strength of the interactions, determines the local magnetic
field, which will be different for every electron. The F center in an alkali halide
{an electron occupying a vacant halogen ion site) is a prototype of such a sys-
tem. In KCI the electron interacts with its nearest neighbor, potassium nuclei, as
well as with more distant nuclei to give a line of Gaussian shape of 50 gauss
width with no observable structure.

In such a system, with about 10'7 centers per cc, dipole-dipole interaction is
weak and the corresponding relaxation time, T2, is replaced with T, in theoreti-
cal treatments. Portis investigated the saturation response of this system* and
determined T, at room temperature using a spectrometer employing amplitude
modulation of the klystron output. He found that the observed EPR absorption
signal X”H, became independent of the microwave field amplitude, H,, at satu-
ration, and found a value for T, of 8 x 107° sec. at room temperature.

We were interested in studying the saturation behavior of this system with the
Varian EPR spectrometer employing field modulation at a frequency @m==2mrx 10°,
If @m T, is greater than 1, the modulation amplitude, Hm, appeurs in the satura-

7H| T

tion parameter. Saturation was expected to occur when =~ 1. Figure A

shows an experimental saturation curve, in which the umpl:tude of the absorption
X" Hy, is plotted vs Hy. It is possible to produce a theory to account for the
observed behavior, but the break at saturation is not sharp and at best many
measurements are required to determine T.

One may obtain a valve of Ti much more quickly by observing.the dispersion
(X’). Upon saturation, the line shape passes from the typical derivative of the
dispersion to the rapid passage shape observed in inhomogeneous systems.**
This line shape is the actual distribution of spins in the local magnelic fields. It
arises from a summation of the rapid passage responses of the spin packets which
compose the line as the modulation field sweeps back and forth sinusoidally.
One may vary either Hi or Hp, to bring about saturation; Figure B shows three
curves obtained by varylng only the modulation amplltude Hm. They illustrate
intermediate cases as one is passing into the saturation region. If one solves for
T, for those valuves of Hm and H, which produce the central curve shown, one
obtains a value of 1 x 107° sec., which is in good agreement with the value ob-
tained by Portis.

*A. M. Portis, Phys. Rev. 91, 1071 (1953), Phys. Rev. 104, 584 (1956).
#**J. 8. Hyde, Phys. Rev. (to be published).

For literature which fully explains the 100 kc

EPR Spectrometer and its application to basic and
applied research in physics, chemistry, biology and

VA RIAN associates

PALO ALTO 18, CALIFORNIA

U4

medical research, write the Instrument Division

NMR & EPR SPECTROMETERS, MAGNETS, FLUXMETERS, GRAPHIC RECORDERS, MAGNETOMETERS,

9 SEPTEMBER 1960

TUBES, SYSTEM

.4t a response tlme of one Second (AH is the 31g~ .

41A) perrmts obServatlon of dispersion or ab-

below klystrdn Output . f approx1mately 400‘
. ‘mllhwatt& / . . . .

. HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, RESEARCH AND DEVELOPMENT SERVICES
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ANOTHER EXAMPLE OF THE EXPANDING KIMBLE LINE

640

Combine Kimble hard and soft glass

for maximum discounts

Now . . . it’s easier to qualify for maximum
discounts offered by laboratory supply dealers
and realize substantial savings.

Because, now you may combine your hard
(Kimax) and soft (standard flint) glass tubing
and rod orders.

Ask your Laboratory Supply Dealer about
the many new sizes available from Kimble

KIMBLE LABORATORY GLASSWARE

AN @ PRODUCT

which give you a complete selection of hard
and soft glass tubing and rod. It’s all part of
the Kimble expansion program.

The complete Kimble line of tubing and rod
is listed in Catalog Supplement SP-57.

For your copy, write to Kimble Glass Co.,
subsidiary of Owens-Illinois, Toledo 1, Ohio.

OweNns-ILLINOIS

GENERAL OFFICES « TOLEDO 1, OHIO
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SCIENCE

What We Know and Don’t Know

An embarrassing proportion of key decisions in the government,
from the negotiation of treaties to the management of resources, are
made on the basis of insufficient information and unproved assump-
tions. And this is not so different from the way we conduct our private
affairs. We do not know what lies beyond the horizon, and science can
only map the boundaries of our ignorance. But since science is in part
responsible for some of the greatest ills that now beset us, there is a
feeling that it can also help us effect their cure. The government has
been acquiring scientific advisory bodies, and the belief that the public
is entitled to its own counsel from an independent source is gaining
adherents. One move to provide such counsel is to be found in the
proposals offered recently by the AAAS Committee on Science in the
Promotion of Human Welfare.

In the 8 July issue of this journal the committee speaks of bringing
together appropriate technical experts to discuss certain problems, and
of reporting the results of such deliberations to the scientific com-
munity. The results would also be reported to the general public, in a
form not only digestible but palatable. The range of topics is broadly
conceived, but some of the reports would analyze the benefits and
hazards of scientific and technological advances and thus provide a
basis for intelligent appraisal by scientist and layman. The committee
does not explore in detail suitable problems for such analyses, but it
does offer a few examples of what it has in mind. These range from the
more specific, such as methods to prevent air pollution resulting from
car exhaust, to the more general, such as the implications of the “new
capabilities for direct control of social and economic processes”
resulting from “progress in the science of cybernetics and the develop-
ment of automation techniques.”

An article on radioactive fallout which appeared early this year in
the New York Times magazine was given the subtitle “What We Know
and Don’t Know.” And perhaps reports analyzing the social effects of
scientific developments might also appropriately be so subtitled. The
relative proportion of material in the two categories would differ for
different problems. For one problem, much might be known, and the
needed research, once public interest was alerted to dangers, might
consist only in finding the most economical method for manufacturing
some device. For another problem, so little might be known that it
would be difficult to state just how investigators would go about
finding a scientific basis for possible public action.

The success of the projected program of analyses will depend in
part on the care with which the first problems for study are selected.
It goes without saying that a problem chosen for study should concern
a matter of some urgency. But in the early stages of a new program,
when there are no models to follow and it is important to gain wide-
spread support, there is another factor to consider. A report with a
solid amount of information to convey is going to be less difficult to
prepare, and is going to impress the scientific community and the gen-
eral public more favorably, than a report that must, out of ignorance,
be an extended plea for more research.—J.T.
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BAUSCH & LOMB_

pectromc

COI.ORIMETER

=

To measure the
elements in

Allegheny Ludlum dlloys...

Allegheny Ludlum takes no chances.

An extensive quality control program keeps their tool steel to uniform

high quality. One phase of this rigorous testing is colorimetric analysis, “because
of its inherent, extreme accuracy.” That’s why they use the B&L Spectronic 20®
Colorimeter, to check the percent concentration of each element in the alloy.

This compact instrument combines operating ease with high spectral purity, for fast,
dependable analysis. It gives you split-second readings, with double value as a
colorimeter and a spectrophotometer.

If spectrometric analysis can maintain or improve ———— ey
the quality of your product, add a B&L Spectronic = BAUSCH & LOMB INCORPORATED
20 Colorimeter to your testing methods. Prices for | 64209:“"“" St., R°"‘°“°'C2' T.Y.D -
. . . . | O Send me B&L Spectronic 20 Catalog D-266.
this versatile testing unit start at only $255. | O 1 would like an obligation-free
i demonstration of the B&L Spectronic 20
1 Colorimeter at my convenience.
I .
BAUSCH & LOMB ([ Tidle
| Company 1
SINCE 1853 | l
W I Address i
1 City Zone State J|

L
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A few of the many outstanding instruments which embody

the traditions of this famous trade-mark:

UNIVERSAL CAMERA MICROSCOPE “ULTRAPHOT II”

with automatic exposure-setting device

PHOTO-MICROSCOPE with automatic exposure-setting device

LABORATORY MICROSCOPE “GF” ROUTINE MICROSCOPE “KF”
STEREO MICROSCOPE INVERTED MICROSCOPE
PHASE-CONTRAST EQUIPMENT DARK-FIELD EQUIPMENT
FLUORESCENCE EQUIPMENT MICRO-PROJECTION EQUIPMENT
ABBE REFRACTOMETER HAND REFRACTOMETER
POLARIMETERS HAND SPECTROSCOPES

Write for free detailed specifications on equipment of interest to you.

541
33900240
539820
323
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Meetings

Forthcoming Events
October

6-8. Society of Experimental Test Pi-
lots, annual symp., Los Angeles, Calif.
(SETP, 44919 N. Cedar Ave., Lancaster,
Calif.)

6-10. American Assoc. of Textile
Chemists and Colorists, natl. conf., Phil-
adelphia, Pa. (G. P. Paine, AATCC, P.O.
Box 28, Lowell, Mass.)

8. Helminthological Soc. of Washing-
ton, 50th, College Park, Md. (Publicity
Committee, HSW, Animal Disease and
Parasite Research Branch, ARS, U.S. De-
partment of Agriculture, Beltsville, Md.)

9-13. Electrochemical Soc., Houston,
Tex. (Electrochemical Soc., 216 W. 102
St., New York 25)

9-14. American Acad. of Ophthalmol-
ogy and Otolaryngology, Chicago, Ill.
(W. L. Benedict, 15 Second St., S.W.,,
Rochester, Minn.)

10-12. Human Factors and Bioastronau-
tics, conf., Dayton, Ohio. (J. J. Harford,
American Rocket Soc., 500 Fifth Ave.,
New York 36)

10-12. Industrial Health, cong., Char-
lotte, N.C. (Council on Occupational
Health, AMA, 535 N. Dearborn St., Chi-
cago 10, I11.)

10-12. National Electronics, conf.,
Chicago, Ill. (T. F. Jones, Jr., School of
EE, Purdue Univ., Lafayette, Ind.)

10-12. Operations Research Soc. of
America, natl, Detroit, Mich. (H. J.
Miser, ORSA, Research Triangle Inst.,

505 W. Chapel Hill St., Durham, N.C.)

10-14. American College of Surgeons,
San Francisco, Calif. (W. E. Adams, 40
E. Erie St., Chicago 11, Ill.)

10-14. American Soc. of Civil Engi-
neers, Boston, Mass. (W. H. Wisely, ASCE,
33 W. 39 St., New York 18)

11-13. Applications of Nuclear En-
ergy, conf., Karlsruhe, Germany. (Ing.
Kiipfmiiller, Deutsches Atomforum, Fried-
richstr. 2 III, Diisseldorf, Germany)

11-13. Synthetic Rubber, 2nd intern. .

symp., London, England. (Rubber and
Plastics Age, Gaywood House, Great
Peter St., London, S.W.1)

11-14. Audio Engineering Soc., 12th

annual conv., New York, N.Y. (H. F.
Olson, RCA Laboratories, Princeton,
N.1.)

11-14. Inelastic Scattering of Neutrons
in Solids and Liquids, symp., Vienna,
Austria. (International Atomic Energy
Agency, 11 Karntner Ring, Vienna 1)

12-13. American Vacuum Soc., 7th
natl. symp., Cleveland, Ohio. (AVS, Box
1281, Boston 9, Mass.)

12-14. Astronautics, 3rd annual symp.,
Los Angeles, Calif. (Maj. G. Colchagoff,
Propulsion Div., Air Force Office of Sci-
entific Research, Washington 25)

12-14. Gaseous Electronics, 13th an-
nual conf., Monterey, Calif. (N. L. Ole-
son, U.S. Naval Postgraduate School,
Monterey)

12-14. Nuclear Reactor Chemistry,
conf., Gatlinburg, Tenn. (C. D. Susano,
Oak Ridge National Lab., P.O. Box Y,
Oak Ridge, Tenn.)

13-15. Academy of Psychosomatic
Medicine, Philadelphia, Pa. (B. B. Moss,
55 E. Washington, Chicago 2, Ill.)

13-14. Engineering Writing and Speech,
natl. symp., Chicago, Ill. (M. Whitmer,
Admiral Corp., 3800 W. Cortland St.,
Chicago 47)

13-15. Optical Soc. of America, Boston,
Mass. (M. E. Warga, OSA, 1155 16 St.,
N.W., Washington 6)

14-15. Society of Photographic Scien-
tists and Engineers, symp., Washington,
D.C. (F. M. Brown, Photomechanisms,
Inc., Box 67, Huntington Station, N.Y.)

15. American Soc. of Safety Engineers,
annual, Chicago, Ill. (A. C. Blackman,
ASSE, 5 N. Wabash Ave., Chicago 2)

15-16. American Acad. of Psychothera-
pists, 5th annual conf., Cleveland, Ohio.
(B. J. Barkley, 1856 Coventry Rd., Cleve-
land Heights 18, Ohio)

16. American College of Dentists, Los
Angeles, Calif. (O. W. Brandhorst, 4236
Lindell Blvd., St. Louis 8, Mo.)

16-22. High-Speed Photography, 5th
intern. cong., Washington, D.C. (V. H.
Allen, Soc. of Motion Picture and Tele-
vision Engineers, 55 W. 42 St., New
York 36)

16-22. Society of Motion Picture and
Television Engineers, semi-annual conv.,
Washington, D.C. (C. S. Stodter, SMPTE,
55 W. 42 St., New York 36)

17-18. Basic Science in France and the

Godfrey
MOLECULAR
MODEL KIT

NEW

NEW SUPPLEMENTARY MODELS
for Researchers, Teachers, Students

Godfrey molecular models give best representation
of van der Waals’ and covalent radii—a true pic-
ture of steric hindrance. Models of small ring
compounds and bicyclic compounds easily made.
Show flexibility and resilience of actual molecules.

Supplementary Atoms: 15 new atoms just de-
signed—35 elements may be represented in 65

valence states, using only 26 different atoms.

Write for Full Details

3900 Russell Street » Box 3927, Rochester 10, N. Y.~

Moisture
balance

calibrated scale.

(enco
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reduces

minutes

new CENCO

New improved design offers greater convenience, accuracy,
repeatability. Simple to operate. Drys and weighs simultane-
ously. Moisture-loss results in few minutes read directly from

Y% hour
to few

Features new built-in autotransformer and

extra deep disposable weighing dishes. Cenco No. 26680 each

$295.00
CENTRAL SCIENTIFIC CO.

A Subsidiary of Cenco Instruments Corporation
1718-M Irving Park Road ¢ Chicago 13, IIL
Branches and Warehouses—Mountainside, N. J

Boston e Birmingham e Santa Clara e Los Angeles o Tuls:'
Houston » Toronto e Montreal o Vancouver e Ottawa
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YOU CAN depend on the
o« RELIABILITY .

COLORADO
SERUM CoO.

Order with confidence,

the quality and dependability
your laboratory and 3
research needs demand. Prompt
service. All correspondence
and inquiries answered
immediately.
® serums

® bloods
ultrafiltrates
complement ® globulins
fluorescent materials
diagnostic reagents

tissue culture reagents

We maintain a variety
of our own laboratory animals
under the finest conditions.

Write for this FREE
@ CATALOG NOW!
No salesman

will call.

COLORADO
SERUM CO.

Laboratory and General Office PEAK OF QUALITY

4950 YORK STREET * DENVER 16, COLORADO * MAin 3-5373

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. Coloﬂmeiry through
microscopes. Scintillation measurements on crystals.
Fluorescence trace analysis. Monochromatic color
densitometry. Measuring high densities on micro
areas. Light measurements through telescopes.

MOD. 520-M

rite for Bulletin

PHOTOVO I.T Corporatlon

New York 16, N. Y.

95 Madison Avenue

33rd St. & Seventh Ave., New York City

Tuesday, 13th.
9 AM to 6 PM

Managing Directors

CHEMICAL EXPOSITION U.S.A. 1960

Sponsored by the American Chemical Society’s New York Section, Inc. and held
concurrently with the 138th National Meeting of the American Chemical Society.

The STATLER HILTON

Wednesday, 14th.
9 AM to 9 PM

Admission to exhibits free to industry and profession.
Children not admitted.

Chemical Exposition U.S.A. 1960 will mark the first Chemical Exposition held concurrently with a
national meeting of the American Chemical Society in New York City.

Exhibits will comprise chemical and pharmaceutical companies, manufacturers of instruments, lab-
oratory supplies & equipment, as well as publishers and service firms.

For all further information:
Connolly & Leopold Exposition Management

Hotel Sheraton Atlantic, New York 1, N. Y. PE 6-5700, Ext. 697, PE 6-5933

September 13-15, 1960

Thursday, 15th.
9 AM to 6 PM
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OXFORD

Scientific Texis

Nuclear
Photo-Disintegration

By JOSEPH S. LEVINGER, Dis-
cussions in this book include
methods of calculation for atomic
and nuclear photoeffect; sum-rule
calculations for nuclear photo-
distintegration; systematics of ra-
diative transitions between dis-
crete states; shell model and col-
lective model calculations of the
cross section for nuclear photo-
distintegration, etc. Illustrated.
$2.40

Graphite and Its
Crystal Compounds

By ALFRED R. J. P. UBBE-
LOHDE. A survey of studies on
both the physical properties and
chemistry of graphite and its
crystal compounds—describes re-
lationships between graphite and
these compounds. Illustrated.
$5.60

Incompressible
Aerodynamics

By BRYAN THWAITES. This
first volume of a new series, Fluid
Motion Memoirs, is a comprehen-
sive up-to-date treatment of cer-
tain flows of incompressible fluids
which are of special importance
in aeronautics, and of the meth-
ods by which the physical charac-
teristics of such flows can be pre-
dicted. Illustrated. $12.00

Diffraction Gratings
As Measuring Scales

Practical Guide to the
Metrological Use of
Moire Fringes

By JOHN GUILD. An account
of the practical application of the
Moire Fringe method to excep-
tionally fine measurement and to
the automatic control of machines
working to exceedingly fine limits.
Hlustrated. ‘ $5.60

At all bookstores

OXFORD UNIVERSITY PRESS
New York 16
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United States, symp., New York, N. Y. (S.
Roth, Office of Research Services, New
York Univ.,, Washington Square Center,
New York 3)

17-19. Adaptive Control Systems,
symp., New York, N.Y. (H. Levenstein,
W. L. Maxon Corp., 260 W. 34 St., New
York)

17-19. American Oil Chemists’ Soc.,
fall, New York, N.Y. (W. C. Ault, U.S.
Dept. of Agriculture, Philadelphia 18, Pa.)

17-20. American Acad. of Pediatrics,
Chicago, Ill. (E. H. Christopherson, 1801
Hinman Ave., Evanston, Ill.)

17-20. American Dental Assoc., Los
Angeles, Calif. (H. Hillenbrand, ADA,
222 E. Superior St., Chicago, Ill.)

17-21. Neutron Pile Research, symp.,
Vienna, Austria. (International Atomic
Energy Agency, 11 Kéarntner Ring, Vi-
enna 1)

17-22. Diagnosis and Treatment of
Acute Radiation Injury, Geneva, Swit-
zerland. (World Health Organization,
Palais de Nations, Geneva)

17-26. Plastics Processing, intern.
cong. and exhibition, Amsterdam and
Utrecht, Netherlands. (Secretariat, c/o
N. V. ’t Raedthuys, Tesselschadestraat 5,
Amsterdam-W, Netherlands)

18. Oak Ridge Inst. of Nuclear Studies,
Oak Ridge, Tenn. (W. G. Pollard, Box
117, Oak Ridge)

18-20. Mathematical Optimization
Techniques, symp., Berkeley, Calif. (R.
M. Oliver, Dept. of Industrial Engineering,
Univ. of California, Berkeley 4)

18-21. American Dietetic Assoc., 43rd
annual, Cleveland, Ohio. (M. L. Ross,
Simmons College, The Fenway, Boston
15, Mass.)

19-20. American Geophysical Union,
Moscow, Idaho. (A. N. Sayre, U.S. Geo-
logical Survey, Washington 25, D.C.)

19-21. Design of Experiments, 6th
conf. (by invitation only), Aberdeen
Proving Ground, Md. (F. G. Dressel, Of-
fice of Ordnance Research, Box CM,
Duke Station, Durham, N.C.)

19-21. Space Navigation, symp., Co-
lumbus, Ohio. (Institute of Radio Engi-
neers, 1 E. 79 St.,, New York 21)

19-26. Measuring Techniques and Au-
tomation, 2nd intern. cong., Diisseldorf,

Germany. (Nordwestdeutsche  Ausstel-
lungs-Gesellschaft, Ehrenhof 4, Diissel-
dorf)

20-21. Hypervelocity, symp., Denver,
Colo. (R. R. Dexter, IAS, 2 E. 64 St.,
New York 21)

20-22. Acoustical Soc. of America,
San Francisco, Calif. (V. Salmon, Stan-
ford Research Inst., Menlo Park, Calif.)

20-22. Institute of Management Sci-
ences, 7th intern., New York, N.Y. (J.
Townsend, IMS, 30 E. 42 St.,, New York
17)

21-22. Association of Midwestern Col-
lege Biology Teachers, 4th annual, Man-
kato, Minn. (L. Zell, Mankato State Col-
lege, Mankato, Minn.)

21-22. Research Approaches to Psy-
chiatric Problems, symp., Galesburg, Ill.
(T. T. Tourlentes, Galesburg State Re-
search Hospital, Galesburg)

21-25. American Heart Assoc., annual,
St. Louis, Mo. (AHA, 44 E. 23 St., New
York 10)

(See issue of 19 August for comprehensive list.)

New Products

The information reported here is obtained from
manufacturers and from other sources considered
to be reliable. Neither Science nor the writer as-
sumes responsibility for the accuracy of the in-
formation. All inquiries concerning items listed
should be addressed to the manufacturer. In-
clude the department number in your inquiry.
® DIGITAL PRESSURE GENERATOR Ppro-
vides selectable pneumatic pressure out-
puts said to be accurate to ==0.05 per-
cent. To obtain a desired output, a se-
lector switch is turned that activates a
precise oscillator. The difference be-
tween the reference frequency thus se-
lected and the frequency output of a
pressure pickup furnishes an error signal
that is used to actuate valves to adjust
manifold pressure. Pressure ranges
from O to 5 to O to 1000 1b/in.? with in-
cremental steps of either 10 or 25 per-
cent of range are available. Interme-
diate pressures can be obtained by plug-
ging in an external oscillator. (Wiancko
Engineering Co., Dept. Sci726A, 255 N.
Halstead Ave., Pasadena, Calif.)

® EXPLOSIVE-ACTUATED VALVE for li-
quids or gases is insensitive to back pres-
sure by virtue of balanced piston design.
The normally closed valve is rated at
4200 Ib/in.” and operating temperature
range —65 to +160°F. Flow passage is
5/32 in. and weight is 2.6 oz. (Pyro-
netics, Dept. Sci727A, 11973 E. Slan-
son, Santa Fe Springs, Calif.)

N PUNCHED-TAPE PROGRAMMER uses 2-
in.-wide tape with 1 in. for punched
information and 1 in. for corresponding
printed information. A bidirectional
drive system employs detent action for
positioning tape. Contacts are spring-
loaded, gold-plated pins. A 1-in. section
within 250 ft. of stored tape is read at
each position. Storage reels are self-
contained. (Electronic Engineering Co.
of California, Dept. Sci756, 1601 E.
Chestnut Ave., Santa Ana, Calif.)

® CATHODE FOLLOWER has a frequency
range of 0.02 cy to 1 Mcy/sec. Input
impedance is 5000 megohms, and out-
put resistance is 290 ohms. Gain is
0.98, and output noise level 75 uv. The
unit is capable of reproducing a 25-
volt pulse with 0.4 usec rise time and
1.0 usec decay time. (Columbia Re-
search Laboratories, Dept. Sci772,
MacDade Blvd. and Bullens Lane,
Woodlyne, Pa.)

® EXPLOSION TEST CHAMBER is designed
for temperature operation to +200°F
and altitudes to 10° ft. The explosive
atmosphere is propane gas or gasoline.
Operating pressure is 300 1b/in? A
sampling chamber permits check of the
explosiveness of the fuel mixture prior
to test. (Itemco Inc., Dept. Sci776, 18
Beechwood Drive, Port Washington,
N.Y.)
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B VACUUM GAGE reads pressure auto-
matically and displays digital values as
illustrated numerals with decimal auto-
matically placed. Response time is less
than 2 sec. Five ranges from 0.01 to
900.0 u-Hg are covered. Should pres-
sure exceed the range of the instrument,
a warning light flashes on and the dis-
play numerals go off. A cold-cathode
ionization gage calibrated for dry air
is supplied. Calibration for other gases
is available. (Nuclear Metallurgical
Enterprises, Dept. Sci773, 1004 United
Office Bldg., Niagara Falls, N.Y.)

® LIGHT-SCATTER PHOTOMETER for con-
tinuous monitoring of atmospheric dust
operates by chopping light from a single
source into two beams and comparing
the light reflected by particles in one
beam with the intensity of the other,
monitor, beam. The ratio of the scat-
tered to incident light is recorded. The

range of sensitivity can be varied over
wide limits. A fail-safe dual-frequency
model suitable for remote telemetering
is also available. (Monitron Co., Dept.
Sci770, 1815 Wilaray Terrace, Cincin-
nati 30, Ohio)

Measure fractions of a microvolt...approaching the Johnson noise limit...
with Beckman DC Breaker Amplifiers. These high gain, low drift amplifiers
are insensitive to vibrations, provide fast response and feed outputs directly
to standard recorders. This means you can measure dc and low frequency ac
voltages which were impossible or too tedious with devices like suspension
galvanometers. A few applications include use with ultra-precision bridge cir-
cuits for measurement of differential thermocouples, nerve voltages,and other
extremely low voltages. For detailed specifications write for Data File 38-37-11

‘z@uN
Beckman é@g’%
Scientific and Process [ Instruments Division % vers 8
Beckman Instruments, Inc. %3599

2500 Fullerton Road, Fullerton, California

® SLIDE RULE is specifically designed for
calculations involving the concentra-
tion of solutions and the relationship of
pressure, volume, and temperature of
a gas. Problems associated with mo-
larity, molality, mole fraction, and

* Note low noise level...less than .003 microvolt

volume fraction are said to be solved
in a fraction of the time required. with
an ordinary slide rule. Standard scales
for multiplication and division are also
provided. (Dyna-Slide Co., Dept.
Sci769, 600 S. Michigan Ave., Chicago
5, IL.)

B AUTOMATIC SAMPLE CHANGER for ra-
dioactivity measurements features low
background of 2 count/min achieved by
selection of low-background materials
of construction, graded shielding, and
guard detector. Up to 35 samples are
accommodated. Time to reach preset
count is printed together with sample
identification. (Nuclear-Chicago Corp.,
Dept. Sci728A, 539 E. Howard Ave.,
Des Plaines, I11.)

® pH RECORDER combines a pH meter
and a strip-chart recorder. Pressure-
sensitive paper is used for recording.
The chart drive can be switched off so
that the meter may be used as a pH
indicator. Connections are provided for
insertion of a platinum resistance
thermometer to provide automatic
temperature compensation. The probe
unit provides a unitary glass-electrode
system protected by polyethylene.
(Analytical Measurements Inc., Dept.
Sci774, 585 Main St., Chatham, N.J.)

: JOSHUA STERN
National Bureau of Standards,
Washington, D.C.
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EPIDEMIOLOGY
OF MENTAL DISORDER

AAAS Symposium
Volume No. 60

Edited by Benjamin Pasamanick

A symposium organized by the
American Psychiatric Associa-
tion to commemorate the centen-

nial of the birth of Emil Kraepe-:

lin; cosponsored by the American
Public Health Association.

. . . pioneering interdisciplinary
studies by investigators from bio-
statistics, genetics, obstetrics, pe-
diatrics, psychiatry, psychology,
public health and sociology.

December 1959, 306 pp., $6.50
AAAS members’ cash orders, $5.75

English Agents: Bailey Bros. & Swinfen, Ltd.
West Central Street
don W.C.1, Engl

American Association
for the Advancement of
Science

1515 Massachusetts Ave., NW
Washington 5, D.C.

RECORD YOUR OBSERVATIONS
with a UNITRON
PHOTOMICROGRAPHY SET!

An inexpensive
accessory that
duplicates the
performances of
costly apparatus.
For every type
of microscopy
and photography.
Easy to operate,
Allows continu-
ous observation
while camera is in
place, even during
time exposures. Ad-
justable to fit the
camera of your
choice (35mm., #120,
# 127, motion pic-
ture, etc.). A valu-
able aid for teaching
or learning.

AL 53995

Model ACA Postpaid

UNITRON

INSTRUMENT DIVISION of UNITED SCIENTIFIC CO.
204-206 MILK STREET « BOSTON 9, MASS.

' Please rush to me, UNITRON's Microscope Catalog 4G-2. :
] Name I
I Company.

Street. l
I oy State 1

L——_——_—_—J
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new
england
nuclear

TRITIATED THYMIDINE

2300 millicuries per millimole

250 microcuries/$15.00
500 microcuries/$25.00
1.0 millicurie/$40.00

5.0 millicuries/$160.00

P

CATALOG ON REQUEST

new england corp.

575 ALBANY STREET, BOSTON 18, MASS. Liberty 2 5964

cach oheL

... . another Bellco innovation

MORTON
STAINLESS STEEL
CULTURE TUBE CLOSU
® @ © © & ° & & ° @
and DeLONG

CULTURE FLASK~*

This convenient combination
provides greater ease and
safety in handling. Prevents
contamination from the air and
reduces evaporation to ap-
proximately !/5 that of conven-
tional Erlenmeyer flasks and
cotton plugs. Immediate ship-
ment on 7 sizes (ml.): 25, 50,
125, 250, 300, 500, 1000.

Write or wire for full specifications and prices.

BELLCO GLASS INC e

*PATENTS PENDING

FRACTION COLLECTORS

. « . for every program . . . for every budget!

REFRIGERATED . . .
the mobile cold-room, re-
frigerated from column
to collecting tubes.

® Fractions in the turntable
temperature controlled.

CONTINUOUS . . .

for long-term or over-
night use.

240 test tubes, 18 x 150 mm.

o
® Four rows of 60 each.

"o ® Fraction collectors removable
® Turntable, 24" diameter. for all-purpose cold-room
¢ Time drop and volume collec- work.

tion. ® Mobile—on casters.

® You can select exactly what you need from 12 different models!
¢ Immediate Delivery. ® Prices from $400.00 F.O.B. N.Y.C.

For complete description of all Fraction Collectors write for Bulletin 3-4000
teborerory Avperste: | BUCHLER INSTRUMENTS, INC.

@[UJ@[H”LE@ formerly Laboratory Glass & Instruments Corp.
NSTRUMENTS 514 West 147th St., New York 31, N.Y.
Precision Instruments Teleph : ADirondack 4-2626

P
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For quick, simultaneous analysis

of 18 pollutants. ..

NEW AIR POLLUTION DE'I'EC'I'IOII UNIT

Gives fast, reliable, on-the-spot analysis simultaneously
of 18 major pollutants in the atmosphere. A lightweight,
“portable laboratory’’ that plugs into the 12 volt car lighter
receptacle. (Units for other voltages on special order.) Con-
tains all the equipment needed for routine tests. Write for

Booklet 313. No. 20770 $595.00

[:HL":I] CENTRAL SCIENTIFIC CO.

A Subsidiary of Cenco Instruments Corporation
1718-M Irving Park Road ¢ Chicago 13, Ill.
! h cnd W, . pu— M PRy . ’.
Boston e Birmingham e Santa Clara @ Los Angeles @ Tulsa
Houston o Toronto e Montreal ® Vancouver e Ottawa
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Letters

On Un-American Science Reporting

The views expressed by your contrib-
utors are, of course, their own, and
hence, in a given reader’s opinion, may
be biased or inaccurate or both. This
.is the essence of free speech. But one
has the right, I believe, to expect factual
material to be reported truthfully and
objectively, without sneers and without
slanting. Such is not the case in the
news article published in the 1 July
issue [Science 132, 24 (1960)] entitled
“Un-American Science.” The facts as
stated are false and misleading. Rich-
ard Arens, staff director of the House
Committee on Un-American Activities,
is reported as having “enemies” who
seem to be making progress in getting
his job. The reason for this happy
situation, as your reporter sees it, is
that Arens has been helping W. P.
Draper, a New York millionaire, make
certain grants, the purpose of which is
to prove the Negro mentally inferior
to the white, and eventually to work
out a plan to send American Negroes
back to Africa. Your reporter asserts
with poorly concealed glee, that al-
though Representative Walter is, for
some reason, not greatly excited,
Speaker Rayburn “appeared” to be
“extremely upset” by Arens’ activities
in behalf of ‘“un-American science”
and that “it is believed that Arens will
no longer be staff director when the
next Congress convenes.”

Now this stuff is a queer mixture of
truth and falsehood. It is true that
Arens has enemies, as has every patriot-
ic American who comes out publicly
and courageously against subversion,
even when found in high places. It is
also true that Representative Walter
is not concerned about Arens’ connec-
tion with Draper. It is false that Speaker
Rayburn is greatly “upset”; and unfor-
tunately for your reporter’s peace of
mind, it appears as though Arens will
continue as staff director of the Un-
American Activities Committee for
some time to come.

Your reporter’s story is even more
reprehensible in its references to W. P.
Draper. Draper is interested in racial
differences, and he would like to see
our present immigration laws remain
on the books. He is not interested in
“proving” the Negro mentally inferior
to the white, and he has never proposed
a plan for sending Negroes back to
Africa nor does he advocate such a
scheme.

Draper has made several grants for
research ‘in the general area of race
relations. His reasons are twofold. First,
he believes that objective, unbiased
work on racial matters is impossible in
those university departments where the

9 SEPTEMBER 1960

equalitarian dogma has been accepted
as a basic premise. And secondly, he
believes that young men of independ-
ent mind hesitate to publish results
showing racial differences for fear of
reprisal from the almost fanatic be-
lievers in racial equality. To those who
have experienced the vaunted “tol-
erance” of the dedicated “liberal,”
neither of these propositions will seem
to be extreme. Grants . for research
have been made and work is in

progress. In no case have any strings

been tied to these grants with respect
either to method or results. I know
this to be true, as I have placed several
grants myself.

Apparently, your reporter took the
“facts” for his story from a news item
published some months ago in a Mid-
western newspaper by a feature writer
who wanted to discredit the Un-Ameri-
can Activities Committee. No attempt,
obviously, was made to check the ac-
curacy of these scurrilous statements.
As a result, his article is a snide affair
in which the editors of Science can take
little satisfaction.

HenNry E. GARRETT
1872 Winston Road,
Charlottesville, Virginia

Education and Research

It seems to me that Sander Rubin
[Science 132, 46 (1 July 1960)] has
inadvertently put his finger on the crux
of the problem with his statement: “The
primary mission of a college is to edu-
cate its students, not to conduct re-
search.” This is a distinction that is all
too frequently made and one that is, in
my opinion, false. Certainly in the
physical sciences (the only area in
which I can claim special competence)
one of the things that every student
should learn is that the sciences are not
a static thing to be learned once and for
all, but a continuously growing thing
in which new developments require
periodic major overhauls of our ways
of looking at, and understanding, the
universe around us. One of the most
important things that a young person
can learn in school is the necessity of
keeping up with his field, and probably
the most important things that such a
young person can learn in school are
the methods of study and the habit of
study which make it possible for him
to do so. These are things that, I think,
can be really learned only in an atmos-
phere in which some research is actual-
ly going on.

Although I can personally certify to
the necessity of these lessons only in
the physical sciences, I strongly sus-
pect that it would do no harm for the
liberal arts majors to learn them too, at
least in the areas of economics and po-

by

For unparalleléd o
~ versatility in
MICROSCOPY

- The Wild M20 microscope is wnthout
| peer in the realm of microscopy. Thi:
- superb example of Swiss craftsmanship
~and precise optics provides almos 5
* unbelievable versatility for both research
- and sclentlf:c exploration. -

Available with sextuple noseplec
‘built-in 20-Watt illumination source,
 beam-splitting phototube for binocul
. focusing during photomicrography. ..
~well as a full range of custom attach
‘ments for all observation methods. ... the
* Wild M20 is unmatched as a Genera
_ Purpose or Rese'arch-Microscope,
- Attachments include the Cinetub
 (shown above), Camera 11, Universa
~ Lamp, Eplscopu: Equupment and Phas
- Contrast.

- The Wild Cinetube, des;gned for use wit
~any 16mm movie camera having 50mm

~ or 75mm focal lengths, permits cntica
 focusin the specimen whil ly
~ exposing film. It contains two, built-in,
_ beam:splitters together with a photo
~ electric cell for exposure determination

- (with a galvanometer) and an interna
’g m«m tube for titling or deSIgnatmg
i 'constderatoon of the wild M20 will
e most rewarding. Wnte for Booklet

: “!'llq' FIIIS‘I‘ namo in Survcylns Inl!mmenb
otog ric Equipment and Micr

; N = = i - Full Factory
WILD | e

'N!'STRUMENT.'S-"
' m . Po!t Washlnztnn New Yo
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STERIMAG

Crystal sharp stereoscopic image
Built-in focusable light source
Long 7" working distance — wide field
Stable base with universally adjustable mounting
Fixed magnification 10X and 20X models each $1 65

-

GLASS ABSORPTION
CELLS = KLETT

SCIENTIFIC APPARATUS
Klett-Summerson Photoelectric Colorimeters—
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litical science. It has become almost a
platitude that the physical sciences have
progressed, in recent years, at a rate
astronomically greater than the rate of
progress shown by the economic and
political sciences. I believe one reason
for this may be that the nonphysical
sciences are too often taught as im-
mutable truths, not subject to con-
tinuous re-examination and re-evalua-
tion as a result of experimental tests—
that is, research.

CHARLES F. ROBINSON
Consolidated Electrodynamics
Corporation, Pasadena, California

May I comment on the statement of
Sander Rubin about my “position” in
the matter of teaching and research? He
stated only half of it—and half a posi-
tion is worse than none—when he noted
that I claimed “any scholar not doing
research simply cannot be a fully ef-
fective teacher.” I also claimed—and
neither half is complete in itself—that
any scholar not immersed in teaching
may have great difficulty in being a
fully effective research worker. The
point of my letter was not to take sides
or to state an ideal but to propose that
side-taking in this issue is tantamount
to missing the point.

Some scholars prefer teaching, others
research; some cannot make a sensible
dichotomy. Whatever the case, to prefer
one to the exclusion of the other may
turn one aspect of scholarly activity
into a mere technical competence like
watchmaking or ghostwriting.

The deeper question is whether we
want our universities and colleges (un-
like our secondary and preparatory
schools) manned by scholars or by Mr.
Chipses. The original editorial and my
letter [Science 131, 71, 1282 (1960)]
came down firmly on the side of schol-
ars. The ultimate question may be
whether a university should “give” an
education by “good teaching” or create
the kind of place in which an educa-
tion is available to those who have suf-
ficient interest and intelligence to take
it.

PauL BOHANNAN
Northwestern University,
Evanston, Illinois

Shatter Cones and Their Origin

The shatter cones in fine-grained
limestones and dolomites, described by
Dietz [Science 131, 1781 (1960)] are
merely a much-magnified version of
the cones of percussion well known to
archeologists. It is this conical or con-
choidal fracture in flints and cherts
that made flint-working possible and
started mankind on the technological
exploitation of his environment.

Miniature cones of this kind are
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perhaps best seen in plate-glass doors

and windows, where they have been |

produced by the impact of pebbles
thrown up by passing cars, or bullets
from air rifles or .22’s in the hands of
teen-agers. The apical angles of these
cones are much blunter than in those
shown by Dietz—well over 90° in all
I have seen. This is presumably be-
cause of the lower impact velocity or
lower energy of the pebbles, relative
to that of a meteorite.

Cones of this perfection rarely if
ever appear in worked flint, probably
because man had no use for them.
The impact of his hammerstone or
flaking punch was deliberately localized
near the edge of the flint block, so
that a flake of controlled size and shape
could be split off.

Surely somebody must have worked
out the mathematical theory of shock
waves in extended solids, such as a
thick stratum of stone. Empirically, it
can be seen that a greater impact pro-
duces sharper cones, that the conical
wave penetrates deeper before being
damped, and that at high velocities and
energies the irregularities in the medium
become a less controlling factor. Dietz
speaks of shatter cones which have
penetrated more than 12 meters in
shale, a laminated stone, whereas im-
pact cones are usually stopped by the
layer of plastic in safety glass. Never-
theless, the phenomenon of conical frac-
ture in stone cannot be considered one
of great energies or velocities, except
in so far as the size of the cone is
concerned.

I do not recall having seen parasitic
coning in flake surfaces in chipped
flint. However, this is perhaps because
of the distortion of the conical wave
form and the different order of mag-
nitude of the energies produced by a
blow of a hammerstone and the im-
pact of a meteorite. ,

The apex of the cone is ordinarily
at the point of impact, and this cannot
be the case with the parasitic cones. I
presume that they develop where the
main shock wave strikes some struc-
tural discontinuity in the stone, which
initiates a new wave at that point. This
suggests that where the apices of the
presumed master cones are found be-
low the surface of the rock strata, they
may themselves be parasitic to a much
larger cone with its apex at the surface,
produced by the impact. Perhaps more
logically, they may have been initiated
at points along the front of some sort
of spherical shock wave, if such forms
exist.

I question Dietz’ conclusion that vol-
canic explosions cannot initiate shatter
cones, though they may not be able
to produce cones as large or as sharp
as those in his illustrations. In any
case, cones of volcanic origin should
be produced with their apices pointed
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downward, or at least toward the focus
of volcanic shock, and not toward the
surface. Dietz does not specify whether
this was the case with the cones at the
site of the underground nuclear bomb
test.

P. SCHUYLER MILLER
Allegheny Chapter, Society for
Pennsylvania Archaeology, Pittsburgh

Formation of cones is a well-known
common mode of failure both by per-
cussion and by static loading. The point
I make is that shatter cones are a dis-
tinctive type of percussion cone ap-
parently related in nature to hyper-
velocity meteorite impact and a
subsequent engulfment of the rock by
an intense shock wave.

Conchoidal coning is another distinc-
tive mode of coning. It is typical of
glassy and isotropic cryptocrystalline
solids. As the name implies, it is char-
acterized by horizontal shell-like rib-
bing. Prehistoric man, and convicts
working on the stone piles at Sing
Sing for that matter, have produced
uncounted millions of conchoidal frac-
tures but never a shatter cone.

As I mentioned, artificial shatter
cones are produced by nuclear detona-
tions and high-brisance explosives. Just
recently I have received from E. M.
Shoemaker and D. Gault a plaster cast
of the target crater produced in Kaibab
limestone by a 3/16-in. glass pellet
fired at 18,000 ft/sec at the Moffet
Field laboratory of the National Aero-
nautics and Space Administration. At
ground zero there is a beautiful nest of
minute shatter cones.

The apex of a shatter cone is not
the point of impact; rather, shatter
cones are formed by the spherically
spreading shock wave when it strikes
some lithologic discontinuity. The
spreading of the fracture is then limited
by the next lithologic discontinuity, so
that the cone may be either 1 centimeter
long or many meters. The apex of the
cone points toward the advancing shock-
wave front. At the nuclear detonation
site mentioned, jumbled and caved
rocks had fallen into the explosion
cavity. It was not possible to recon-
struct the original orientation of the
shatter-coned rock.

Shatter cones have never been re-
ported from volcanic explosion sites.
I don’t believe they exist. Discovery
there would be a simple and sufficient
disproof of my thesis that shatter cones
are a distinctive criterion for hyper-
velocity meteorite impact. I urge vol-
canologists to search for them. Science
progresses not only by the discovery
of new truths but also by discarding
erroneous hypotheses.

ROBERT S. DIETZ
U.S. Navy Electronics Laboratory,
San Diego, California
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