SCIENCE .~
Vol. 152, No. 3723

& WA

c "“ ‘.ctf,!;-

£ ’ﬁ_’-"! oy § 0




The unique new digital projection scale is clearer and easier to
read than anything previously available in top loaders.

Other significant advantages of the new Sartorius Series 2200
include: ¢ improved accuracy/capacity ratio as compared to
previously available top loaders * auxiliary coarse scale for
rapid loading and taring e single control knob for both coarse-
and fine-taring * all models equipped for “weighing below”
loading capacity of all models (except #2205) may be in-
creased by exchanging a Sartorius bowl for the regular weigh-
ing pan. For additional information write to:

sartoriuus balances

MODEL 2201 2202 2203 2204 2205 2206
CAPACITY
Weighing Range 5000g 5000g 3000g 1000g 160g 1000 g
Max. Load
with Taring 8000g 7000g 5000g 1600g 170¢g 3000 g
OPTICAL RANGE 1000 g 1000g 1000g 100 g 10g 1000 g
One Scale Div.
{digital) lg lg 1g 0.1g 10mg lg
Readability 01lg 0.1lg 0.1g 0.01g 1mg 0.1g
PRECISION +0.01g +£0.05¢g £0.05g +£0.005g +0.5 mg +0.05¢g
TARING
Zero Adjustment
of Optical Scale 1000g 1000g 1000 g 100 g 10g 1000 g
PRICE $850. $795.  $695. $675. $760. $495.

Division of Brinkmann Instruments, Cantiague Road, Westbury, L.I., New York 11590



New Saundens Books

A Senior-Graduate Text in Experimental and Theoretical Physics

Elton—INTRODUCTORY NUCLEAR THEORY

By L. R. B. ELTON, Battersea College of Technology, London, England

Written for seniors or first-year graduate students in physics or nuclear engi-
neering, this New (2nd) Edition has been extensively revised to keep pace with
the shifting emphasis in nuclear physics. Nuclear structure is now stressed, and
the author develops nuclear theory from its most basic concepts with emphasis
on structure. The most recent developments and theories on nuclear forees,
nuclear models, and nuclear reactions are presented. Special attention is paid
to the shell and collective models and to direct reactions. A discussion of the
scattering of polarized beams has been included, as well as a more thorough
treatment of parity violation and coupling constants in beta-decay.

344 pages . About $6.75 . New (2nd) Edition! Just Ready.

An Introduction to Theory in an Expanding Field of Physics

Fujita—NON-EQUILIBRIUM QUANTUM STATISTICAL MECHANICS

By SHIGEJI FUJITA, University of Oregon

Here is an up-to-date introduction to theory in one of today’s most rapidly ex-
panding fields of physics—non-equilibrium quaentum statistical mechanics.
Dr. Fujita bears heavily on the fundamental question of the irreversibility and
on basic principles that must be understood before attempting more specialized
applications. The author goes beyond the usual approach utilizing the Boltz-
mann equation. He treats transport phenomena through Kubo’s formulation
and through original techniques of his own. He has included only those applica-
tions germane to basic mastery of the subject. Each chapter is preceded by an
outline of subjects to be covered.

About 160 pages = * Nlustrated . About $5.25 . New! Ready July.

A Methods Text for Future Teachers of Modern Mathematics

Copeland—MATHEMATICS AND THE ELEMENTARY TEACHER

By RICHARD C. COPELAND, College of William and Mary

Here is a clearly written text that will help guide future elementary school
teachers to more effective methods of teaching modern mathematics. Dr. Cope-
land meticulously points out and explains the relationship between modern
content and mathematical theory, giving the student a complete, working knowl-
edge of basic principles. He shows how mathematics can and should be taught
as a science . . . not as a system of rote procedure. Vital explanations are given
of the use of sets, number theory, number place, and number line. Essential
background on more advanced topics is given for the teacher’s own prepara-
tion, and special attention is paid to the methods of education needed in the
classroom. ‘

About 350 pages . Illustrated . About $6.50 . New! Ready June.

6 MAY

W. B. SAUNDERS COMPANY Woest Washington Square, Philadelphia Pa. 19105

Please send and bill me:

Discount accorded to full-time teachers listing affiliation

[J Elton—INTRODUCTORY NUCLEAR THEORY . ..

about $6.75

B o T) 15 T - Y

[J Fujita—QUANTUM STATISTICAL MECHANICS . . . about $5.25 [] Copeland—MATHEMATICS . .. about $6.50

about $5.25

............ teenoennannsaeceanoneese s AdAress. .o uieenieineeeeerreessescssccnossnsenvsssnsnncasssossseedDececnsens

691



6 May 1966

Vol. 152, No. 3723

LETTERS

EDITORIAL

ARTICLES

NEWS AND COMMENT

BOOK REVIEWS

REPORTS

Is Civil Defense Provocatory?: N. Rosa; The Grant System: J. Gross, The Exclusive
“Graduate” Course in Advanced-Degree Programs: J. Verduin .. ... .. . . . ... .

Factors Favoring Nuclear Power ............ ... ... . ... . ... . ... .........

Reactivity of Organic Crystals: H. Morawetz ... ... ... ... ...........c........

Chromosome Variability and Geographic Distribution in Insects:
B. John and K. R. Lewis .. .. ... . . ..

Plant Hormones and Regulators: J. van Overbeek ... ... . . . . ... ... ............

Food/Population: The Widening Gap—Not-for-Profits: The Air Force Needs
Them——Water Pollution: New Departures Near—Fish Flour: FDA Approval
Likely ...

Reports from Europe: Bolder Policies for British Technology?; Kapitsa To Visit
England; Snow Returns to Writing: V. K. McElheny .. ....................

On the Process of Making Decisions: A. Efzioni ... ... ... .. ... .. . . . . ciiiiuiin.
Methodology of Plant Eco-Physiology: Proceedings of the Montpellier Symposium,

reviewed by J. McCormick; other reviews by H. Rasmussen, A. Stone,
C. B. Morrey, Jr., J. W. Hedgpeth, H. Hoogstraal ... ... .. ... ... ... ..........

Lower Cretaceous Sediments from the Northwest Pacific: M. Ewing et al. .........

Superconductivity of Alpha-Uranium and the Role of 5f Electrons:
T. H. Geballe et al. .. ... ...

Contact Photomicrography in the Ultraviolet on Hngh Resolution Plates:
F. P. McWhorter and C. M. Leach

Microorganisms Three Billion Years Old from the Precambrian of South Africa:
E. S. Barghoorn and J. W. Schopf ... . ... .. . . . ...

Upper Atmosphere and Ionosphere of Mars: T. M. Donahue ... ..................

Radiocarbon Chronology of Late Pleistocene Deposits in Northwest Washington:
D. J. Easterbrook ... ... ... ...

Trace Element Partition Coefficient in lonic Crystals: H. Nagasawa ..............

Reversible Combination of Carbon Monoxide with a Synthetic Oxygen Carrier
Complex: L. Vaska ... .. ... ... .. . . .

696

703

705

721

732

741

746

747

751

755

757

758

763

764

767

769




MEETINGS

Osmotic Pressure Influence -in Germination Tests for Antibiosis:

R. C. Anderson and O. L. Loucks

Immunochemical Characterization of Polyribonucleotides:
.................. B A <

J. Panijel, C. Souleil, P. Cayeux

........................... 771

Beta-Glucuronidase Activity in Serum ]ncreased/by Coronary-Artery

Atherosclerosis: B. F. Miller, F. P. Keyes, P. W. Curreri

...... 775

Homocystinuria: Excretion of a New Sulfur-Containing Amino Acid in Urine:

T. L. Perry et al. .. ... ... ... ... ... ..

Retention of Potential to Differentiate

.............................. 776

in Long-Term Cultures of Tooth Germs:
J. H. P. Main ... .. ...... . e ’

............. 778

Immunochemical Studies of Submicrosomal Membranes from Liver of Normal and

Phenobarbital-Treated Rats: U. Lundkvist and P. Perimann

.......... 780

Steroids and Serum Complement in Mice: Influence of Hydrocortisone,

Diethyistilbestrol, and Testosterone: L. D. Caren and L. T. Rosenberg

782

Mouse Complement: Influence of Sex Hormones on lts Activity:

R. M. Weintraub et al. ... ... ... ... ..

........................ 783

Antigenic Differences in the Surfaces of Hyphae and Rhizoids in Allomyces:

S. A. Fultz and 4. S. Sussman

.......................... 785

Regeneration in Spinal Neurons: Proteosynthesis Following Nerve Growth Factor
Administration: D. Scott, Ir., E. Gutmann, P. Horsky ... ... .. .. ... . ... .. 787

Growth in Microculture of Single Tobacco Cells Infected with Tobacco Mosaic

Virus: N. Chandra and A. C. Hildebrandt

............................ .e 789

Vitamin Dg-Induced Calcium-Binding Protein in Chick Intestinal Mucosa:

R. H. Wasserman and A. N. Taylor

791

Tropomyosin Paracrystals Formed by Divalent Cations: C. Cohen and W. Longley .. 794

Estrous Cycle in the Rat: Effects on Self-Stimulation Behavior:

R. G. W. Prescott . ..................

Unit Responses from Commissural Fibers of Optic Lobes of Fish:

R. F. Mark and T. M. Davidson

Technical Comments: Active Transport of 5,5-Dimethyl-2,4-Oxazolidinedione:
J. M. Dietschy and N. W. Carter; A Piston Extractor for the Hughes Press:

N. Mandell and C. F. Roberts; Sky-Hook: J. H. Shea; J. D. Isaacs et al.

United States—Japan Committee on Scientific Cooperation: Neurochemistry
Conference: Y. Tsukada and A. Lajtha; Cerebrovascular Disease:
C. H. Millikan; Forthcoming Events

................... 796
.............................. .. 797
....... 799
.................................... 801

COVER

Chitin patterns in wings of aphids
and other insects.are revealed by
contact photography on high-resolu-
tion plates. These prints, enlarged
about 300 times from contact nega-
tives, show variations in pattern that
characterize aphid genera. No lens
was used in making the negatives.
See page 757. [Frank P. McWhorter,
Oregon State University]



Kodalk advertises:

fast, emotion-free flareups on film. .. unused capacity for
oxidizing cellulose . .. processing mailers for professional use

For the solar patrol

A line of Kopak RAR Films was
launched some 18 months ago. RAR hap-
pens to be the initials of the phrase
“rapid access recording.” RAR Films
can be processed in solutions as hot as
130°F. From this follows a train of con-
sequences. The hotter a chemical reac-
tion, the quicker the results. The quicker
exposed film turns into usable images,
the shorter the length of film in process
at a time. The less film to be contained
in the processing equipment, the smaller
the equipment. The smaller a piece of
capital equipment, the less imposing. The
less imposing, the fewer the people
attracted to tend it. The fewer tenders,
the less the cost. The less the cost, the
more justifiable to strive for the benefits
in view. The train at this point enters
the tunnel of value judgments, which is
ventilated by gusts of emotion.

Emotional response is not wanted
from images recorded on the various
RAR Films. All are used for capturing
data in analog or digital form. One of
our newest films of this type is desig-
nated “SO-375.” It has been emotionally
received by one team that tried it out
and promptly proclaimed it the greatest
thing that ever came down the pike. The
team is employed by a very large com-
pany that is interested in sunspots.

On February 23, 1956 the sun flared
up with more than 10% ergs of electro-
magnetic and corpuscular emission
ranging from 10 cm to 3 X 10° cm in
wavelength and 1 Kev to 15 Bev in
kinetic energy. Such outbursts could
conceivably affect the comfort and safety
of extraterrestrial travel as well as the
dependability of terrestrial communica-
tions. The International Quiet Sun Year
has ended. The 11-year sunspot cycle is
on the upswing, as are those travel plans.
Along with those plans go plans to keep
an eye on sunspots. If a world-wide sun-
spot patrol can help understand and
predict flares, it appears justifiable. Solar
markings show up best by Ha light.
A 0.5 A band width is about right. With
much more band-pass than that the con-
tinuum from the photosphere takes over.
Shifting the band 0.5 A redward or
violetward also proves astrophysically
illuminating. But 0.5 A is a pretty thin
slice of spectral energy, even for photo-
graphing the sun. The previous film
favorite for solar markings was begin-
ning to get a little strained for both speed
and granularity as improvements in fil-
ters narrowed the band-pass and im-
provements in solar knowledge enhanced
interest in the sun’s own fine granularity.
The new “S0O-375"" takes up the burden.
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Its rapid-access feature may prove useful
when reliance is placed on world-
girdling chains of sunwatching stations
to send out flare alerts in seconds. More
valuable than its speed, it seems, are its
high contrast and the high density attain-
able. Maybe it is the greatest thing that
ever came down the pike.

Information about “S0-375" is obtainable
from Eastman Kodak Company, Special
Applications, Rochester, N.Y. 14650.

Cotton that dissolves in blood
and has affinities

Though not pharmaceutical manufac-
turers ourselves, we are something of a
factor in that industry as supplier. One
among many items we supply it is oxi-
dized cellulose.

Thirty years ago W. O. Kenyon, who
today supervises the Chemistry Division
of the Kodak Research Laboratories,
and E. C. Yackel found that nitrogen
dioxide can preferentially replace several
of the 19 hydrogens in the unit cell of
the cellulose polymer by oxygen atoms.
The cotton still looks and behaves like
cotton, retains much of its original ten-
sile strength and nearly all of its resist-
ance to plain water, but dissolves at the
pH of dilute aqueous solutions of sodi-
um bicarbonate, amines, quaternary
ammonium salts, and of blood.

That part about blood found it an ap-
plication in surgery that is still important
today. We oxidize surgical gauze and
cotton and turn it over to leading pro-
ducers of surgical materials. They do the
sterilizing and the distribution to the
medical profession. We don’t know very
much about surgery or many details
about how surgeons handle oxidized
cellulose. We understand that from the
hands of dentists some of our output
finds its way into freshly vacant tooth
sockets. We further understand that
apart from its physical properties, its
chemical affinities have been found use-
ful by at least one pharmaceutical manu-
facturer whose purchases of the material
from us are highly correlated to the
national demand for pork, since he is
turning out a hormone for which the

production volume depends on the
availability of hog pituitaries in great
abundance. We know of one scientific
paper (“Purification of Corticotropin
with Oxycellulose,” J.A.C.S. 73:2969
(1951)) which reports 40-fold concentra-
tion of crude corticotropin in a single
step and suggests oxycellulose as a
fractionation medium for other purposes
where ion-exchange resins don’t work
well.

One thing we do know for sure is that the
installation where we oxidize cellulose is op-
erating much too far below its capacity. Costs
would come down and all would rejoice if
some bright souls who may have never heard
of oxidized cellulose till now should find some
new reasons to need a lot of it. Let them get
in touch with Fastman Chemical Products
Inc., Kingsport, Tenn. 37662 (Subsidiary of
Eastman Kodak Company).

Color is carefree

In technical movies such as those that
expand time, compress it, or just faith-
fully record action, the information ca-
pacity that color adds now seems indis-
pensable. Because gratifying numbers of
non-technical movie-makers are happily
shooting away non-technically in color,
Kodak color processing stations can find
economic support for their fussy opera-
tions at a reasonable price. To pay for
the service, the customer purchases a
processing mailer from his Kodak deal-
er. In it he mails us his exposed footage,
which we promptly mail back to him
ready for the projector. He needn’t even
know what pH stands for. That’s why,
from a non-technical viewpoint, color
has come to be so much simpler and so
reliable.

For the technical user, one small fly
has lingered in the ointment, proliferat-
ing. Home-style color film is not the
only kind. What if his application re-
quires the strength, dimensional sta-
bility, environmental resistance, or thin-
ness of ESsTAR Base color film? What if
his conditions call for the speed and
color-differentiating powers of KoDAk
EXTACHROME MS Film, or the even
greater speed of KobpAK EKTACHROME
ER Film, or the enhanced sharpness of
the new Kopak EKTACHROME EF Film?
Where are the handy-dandy Kobak
Prepaid Processing Mailers for those
who cannot restrict themselves to
KoDACHROME Film?

Answer to that last question: At your
Kodak dealer’s, effective now. The pri-
macy of fun as justification for photog-
raphy has been successfully challenged.

Answers to other questions about color
movie film for technical use : From Instru-
mentation Products, Eastman Kodak
Company, Rochester, N. Y. 14650.
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This IS a case for something new...

A new DB® Spectrophotometer? Yes,
Beckman now offers the proven perform-
ance of the DB Spectrophotometer in a
new grating version. It's called the DB-G
Grating Spectrophotometer. It sells for
$2595 — only $225 more than the prism
DB. Both versions, which are identical ex-
cept for optics, give you these advantages:

Wavelength Range. The 205-770 mu
range of the DB is extended to 190-700
mu in the new DB-G. Add an inexpensive
detector and go to 800 mu with the DB-G.
Both instruments give high resolution and
wavelength accuracy, plus the proven per-
formance common to Beckman Spectro-
photometers.

Dependability. Both use time-proven
electronics and optics. Since their introduc-
tion five years ago, several thousand DB
Spectrophotometers have established an
outstanding record of dependable service.

Rapid, simple operation. Set the
desired wavelength, insert the sample and
reference, and read the meter. Ten minutes
training and even your least experienced
technician can operate the DB. And the
double-beam design saves 60-80% of the
time required for routine single-beam
analysis.

Versatility. A full line of low-cost ac-
cessories greatly enhances the use of DB
Spectrophotometers. Add a Beckman re-

corder to either version and you have a
precision, double-beam, ratio-recording
instrument priced at a thousand dollars less
than comparable instruments. Other acces-
sories permit wavelength scanning, reflect-
ance studies, and atomic absorption
measurements.

Does this sound too good to be true?
Call your local Beckman Sales Engineer
and have him show you both prism and
grating DB Spectrophotometers. Or write
for Data File LUV-165. You get a lot more
than you expect when you get a Beckman
DB Spectrophotometer.

=P Yo 14137180 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA « 92634
INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND;
MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE;
TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA



MODEL CW-1

BOXCAR
INTEGRATOR

The Model CW-1 Boxcar Integrator is
a gated signal averaging device useful
for the recovery of either complete re-
petitive waveforms or incremental por-
tions thereof from noise. The input to
the Boxcar Integrator is sampled by
a variable width, variable delay gate
which can be fixed at any point on,
or slowly scanned across, the repeti-
tive waveform. The sampled portion
of the input waveform is averaged by
a variable time constant integrator,
displayed on the panel meter, and
made available for external recording
or other use. Because the mean value
of random noise is zero, the output of
the integrator will asymptotically ap-
proach the average value of that por-
tion of the input waveform being
sampled at any moment, with a cor-
responding suppression of the accom-
panying noise. The Model CW-1 may
be used in such widely varied appli-
cations as pulsed nuclear resonance,
laser excitation decay, and biological
evoked response experiments. In gen-
eral, this instrument should be of
value in any application where noise
interferes with the recovery of repeti-
tive waveforms.
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SPECIFICATIONS

SIGNAL CHANNEL —

Input Sensitivity: +.2 volt to =100
volts in 1, 2, 5, sequence for =10 volts
output.

Dynamic Range: Will accept inputs 15
times full scale requirement without
overloading.

Integration Time Constants: 100 micro-
seconds to 100 seconds in 1, 3, 10
sequence.

Holding Time: At least 106 times inte-
gration time constant for 10% F.S.
change in output, up to 105 sec.
Output: (a) 2% Panel Meter, =10
volts.

(b) =10 volts provided at front panel
at an impedance of 1 K.

{c) Recorder Output — suitable for
most galvanometric and servo
recorders.

GATE TIMING CIRCUITS —
Operating Modes: (a) Ext. Trigger

(b) Ext. Gate

(c) Recurrent: Time Base triggered au-
tomatically and repetitively.

(d) Continuous: Gate on continuously.

Time Base Widths: 10 microseconds
to 1 second in 1, 2, 5 sequence.

Gate Pulse Width: Continuously ad-
justable from 1 microsecond to .11
second.

Delay: (a) Manual adjustment from 0%
to 100% of Time Base Width.

(b) Automatic scanning from 0% to
that % of Time Base Width selected
by setting the Manual Delay Dial.
Automatic Delay Scan Periods: 1, 2, 5,
10, 20, 50, and 100 minutes.

GENERAL —

Power Requirements: 105-125 volts or
210-250 volts; 50-60 Hz; approximately
15 watts.

Size: 19"W x 5”"H x 14”D.

Price: $1,950.00. Export prices approx-
imately 5 per cent higher (except
Canada). Request Bulletin No. 127G.

PRINCETON
APPLIED RESEARCH CORP.

Box 565, Princeton, N. )., Tel. (609) 799-1222
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The toughest
UV cell customer
in the world!

Is the path length within 0.5% of
that specified? Are optical surfaces flat
to 0.00006 inch? Are all surfaces of un-
blemished quality? Has this cell been
checked by a Beckman DU® Spectro-
photometer to guarantee its specified
transmittance?

If the answer to these questions is
“yes,” we might make a sale to our
toughest customer — our own quality
control specialist. And once he’s bought
a cell, you can be assured that the cell
you buy from Beckman will give the
finest, distortion-free transmittance.

You can order from over 100 dif-
ferent cells from Beckman knowing that
you’ll receive a high quality UV cell
that will enhance the performance and
reliability of your UV spectrophoto-
meter. Our toughest customer will see
to that.

Ask your Beckman Sales Engineer
for a copy of UV Cell Bulletin 796-A,
or write for Data File LUV-366-10.

==Y 0411 =18 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA « 92634

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH;
GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON
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it this way, too. And China will lose
interest in killing foreigners as its ro-
mantic willingness to sacrifice Chinese
lives diminishes.)

In a paper (unclassified but unpub-
lished) on integral, quick-access,
multi-use shelters in new buildings,
Richard I. Condit, of Stanford Re-
search Institute, once warned that the
shelter portion should be the only
truly hardened part of a building, and
that nothing else in the city should
be hardened; an attacker should be
given no incentive for increasing the
intensity of his attack. Condit hypoth-
esizes that the attacker would tend
to be economical and would be will-
ing to allow people to survive if he
could deprive them of their city (and
the power and wealth it embodies). I
think he correctly assumes that de-
struction of wealth and power rather
than life would be the main conscious
and unconscious motivation of the at-
tacker.

Unless it can be proved that nu-
clear attacks would be launched only
by implacable fanatics intent on wip-
ing out entire populations (and intent
on little or nothing else, ever) some
level of civil defense high enough to
make a real difference looks like a
prudent investment. Even very high
levels are not really provocative, since
an American shelter cannot kill a sin-
gle Russian or knock out a single fac-
tory, missile silo, railroad yard, or har-
bor.

NicHoLAs Rosa
1101 Woodside Road,
Redwood City, California 94061

The Grant System

The system of individual project
awards made on the basis of scientific
merit after careful evaluation by panels

of experts recruited from across the:

country has been a large factor in es-
tablishing the high quality of science in
our larger centers and in the steadily
rising standards in smaller, outlying in-
stitutions. The success of this system
has been widely acknowledged (see the
remarks of Monod in Report from Eu-
rope, Science, 19 Nov. 1965).

Don K. Price (21 Jan., p. 285) and
D. S. Greenberg (Harpers, Jan. 1966)
pinpoint this as the key issue in the
current effort to substitute large insti-
tutional grants for individual project
awards. The issue is put squarely by
Price: “But as the government broadens

the basis on which it gives support to
universities and begins to make much
broader grants for institutional or pro-
gram support, the scientific ability of
particular investigators becomes propor-
tionally less important and more impor-
tance attaches to a vast range of sub-
jects on which the specialized scientific
knowledge of an advisory panel is much
less decisive.” He goes on, “It would be
positively to the advantage of the uni-
versities, I believe, if their own mem-
bers did not have so predominant an
influence in making of grants to them,
and if the government should rely a
great deal more on a career govern-
ment service of high quality.” The prac-
tical development of this point would
be the award of large bulk sums to
individual institutions and the eventual
elimination of direct support of talented
individuals.

In my opinion the hazards and losses
in assigning to institutions nearly total
control of their research funds are
much greater than those of the present
system. We already have an example
of the possibilities. The Sloan-Kettering
Institute has been awarded a lump sum
of $4.3 million dollars, 47 percent of
its research budget, replacing individual
support for 52 projects. This will, in
the words of the New York Times
(12 Jan.), “with very few restrictions
enable the recipient institution to use
the funds from the so-called ‘single in-
strument’ grant as it sees fit. For ex-
ample, it could use money originally
ear-marked for a slow moving program
for the swift expansion of research on
a ‘breakthrough.’ In effect, this method
expresses support for an institution’s
total research program, a spokesman
for the Public Health Service said in a
telephone interview.”

The basic problem seems to be a
failure to recognize that nearly all im-
portant advances in knowledge come
initially from individuals with good
ideas and not from the planned ex-
ploitation of problems selected by ca-
reer administrators. The very purpose
of the scientific endeavor is lost in the
concern for efficiency and quick returns
and a politically satisfying distribution
of funds. In general, scientists are
working to obtain new knowledge of
ultimate use to mankind. If this goal is
important, then we should be giving our
greatest support to the most competent
and creative individuals. Who is better
prepared to make the judgment of com-
petence than other scientists? What cri-
teria other than scientific merit should
take precedence?

SCIENCE, VOL. 152



No. 5 in a Series

ADVANGES IN ELEGTRON MIGROSGOPY

The very high resolution electron micrograph of the
(200) and (020) planes of gold crystal (2.04 Angstroms)
was taken on the Hitachi Perkin-Elmer HU-11B Electron
Microscope at the Hitachi Central Research Labora-
tory in Japan. It represents a severe test of all param-
eters of electron microscope design.

Experimental Conditions

1. The (001) direction of the gold crystal film was
aligned to the optical axis of the electron microscope.
2. The illuminating system was tilted within the (110)
plane to satisfy the Bragg condition against the (220)
plane. With this orientation, chromatic aberration is
reduced for the (200) and (020) spacings as well as the
(220) spacing.

3. The perpendicular lattice images (200) and (020)

BEAM INCIDENCE

L (110) plane

(001) plane

were observed simultaneously when the above condi-
tions were satisfied. Because the spherical aberration,
electronic and thermal drift.and astigmatism are very
small, the resolution showninthemicrographisvery high.

Gold Crystal Lattice Planes
(200}

Spacing
2.04 A
(020) 2.04 A
(220) 1.43 A

This is the highest resolution yet achieved on an
electron microscope. Another example of Hitachi
Perkin-Elmer leadership in electron microscopy.
Complete information on the HU-11B as well as a
glossy print of the above micrograph can be obtained
by writing to: The Perkin-Elmer Corporation, Distributor
Products Dept., 723 Main Avenue, Norwalk, Conn.

PERKIN-ELLMER

GOLD CRYSTAL PLANE INDEX
Y

A
(200) < (220)
Observing from Z axis
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Among the 5000 MC&B organics and
inorganics are several groups of reagents
that we developed for special high purity
requirements:

SPECTROQUALITY® SOLVENTS—a com-
plete line of solvents for spectro-
photometry, fluorometry, Far UV, etc.
Generally recognized as the highest
quality products in the field.

CHROMATOQUALITY—More than 100
reagents of 994 mol % purity as es-
tablished by gas chromatography. Lot
chromatogram furnished with each unit.

CRITERIOQUALITY—a new line of organic
Reference Standards for physical chemi-

calmeasurements, instrument calibration-

and other precise techniques. Purity 99.9
mol %

For complete information on these and
5000 other MC&B reagents, ask your
MC&B distributor for our new Catalog.
Or write for a free copy.

MC&B
Specializes
in Special
Grade
Reagents
for the
Biochemist

: 500 mi
565509  Dichloromethane, - DX 830
Methylene Chioride

Spectroquality Reagent

ok detmeminations

Division of The Matheson Co., Inc.
Norwood (Cincinnati) O.,
East Rutherford, N.J.
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The study sections and advisory
panels of the National Institutes of
Health and the National Science Foun-
dation provide scientists with a critical
review by a broadly selected (and ro-
tating) group of their peers who are
not subject to the pressures of local
politics and who have the opportunity
and experience of comparing applica-
tions from all over the country. A grant
application approved by an advisory
panel in Washington is an important
vote of confidence; disapproval should
give the applicant serious cause for soul-
searching. Certainly there are mistakes,
but, in my judgment, far fewer than
would be made by local review. Allo-
cation of research funds within an in-
stitution is much more likely to per-
petuate mediocrity and incompetence;
recognition of new ideas or far-sighted
proposals may be much more infre-
quent.

There is much merit in having pan-
els of experts well informed on the ad-
vanced thinking of the scientific com-
munity as expressed in grant applica-
tions. In the long run, the good that is
done by having these open lines of
communication far outweighs any pos-
sible damage to the private enterprise
of idea ownership. There is also, via
this route, considerable dissemination
of knowledge about investigators,
young and old. There is great revenue
in cross-fertilization. Moreover. the
large numbers of working scientists
coming to Washington to serve on study
sections maintain a flow of informa-
tion and personal contact with govern-
ment officials that is necessary for
mutual understanding and coopera-
tion. . . .

The present project-award system
may not lend itself too well to the de-
velopment of new schools and depart-
ments. This problem could be handled
by a separate system of institutional
and departmental grants-in-aid. Simi-
larly, funds for regular teaching could
come from separate sources. For older
and established institutions, the general
research-support grant contributes to
flexibility; it should not, however, be
enlarged to replace project support to
individuals.

Critical periodic evaluation of the in-
dividual on the basis of scientific merit
by a distant, semi-anonymous panel of
peers is a source of strength to institu-
tions. The frequently expressed danger
of loss of loyalty or control of grantees
should hardly be a problem if the in-
stitution maintains control over the

initiation of research applications and
over hiring, firing, and the allocation
of space.

JEROME GRoss
Massachusetts General Hospital,
Boston 02114

The Exclusive “Graduate” Course

in Advanced-Degree Programs

One of the criteria used by accredit-
ing committees when evaluating gradu-
ate programs at universities strikes me
as being trivial but pernicious. It is
the distinction between “graduate
courses” and “senior-level courses car-
rying graduate credit.” In my opinion,
the only valid case for herding gradu-
ate students together and excluding the
undergraduates is that graduate enroll-
ments may be so large that it is in-
convenient to enroll undergraduates in
the same classes. Many accrediting
committees gather data on the propor-
tion of “graduate” courses in an ad-
vanced-degree program, implying that
this proportion gives an indication of
the quality of the program. Conse-
quently, many institutions aspiring to
higher levels of graduate work will,
under pressure of this criterion, pro-
liferate “‘graduate” courses for which
prospective enrollment is prohibitively
small. Recently I encountered a situa-
tion in which this criterion was car-
ried to its extreme. A college was ex-
panding its courses at the master’s de-
gree level and was hoping to offer doc-
toral programs in the not-too-distant
future. In the interest of insuring “ex-
cellence” as it is judged by accredit-
ing committees, the graduate council
had adopted the following criteria: All
the courses for the master’s degree
would be at the 500 and 600 level.
The 500-level courses would be open
to “qualified seniors” (not all seniors),
and 20 percent of the credit for the
master’s degree could be earned at this
level. The 600-level courses would be
closed to all undergraduates, and 80
percent of the credit toward the mas-
ter’'s degree would have to be earned
in such courses. All the departments
at this college are overburdened with
the task of preparing 500- and 600-
level courses in which enrollments dur-
ing the foreseeable future will be of
the order of 1 to 3 students per course.

JACOB VERDUIN
Botany Department, Southern
Illinois University, Carbondale
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All our cylinders

give you two important features.
One of them goes

even further.

PYREX® brand graduated cylinders are built to give you
accuracy you can trust and dogged durability to make that
accuracy last longer.

Our drum-tight manufacturing and inspection specs
assure you of accuracy. We also assure you of durability. Note
Nos. 3046 and 3050 —newly broadened and weightily stable
hexagonal bases, and immovable, unlosable shoulders of
tough glass to protect the rims.

Then there’s “Shorty”—No. 3044. He provides a stolidly
low center of gravity. The double pourout answers the wishes
of the lefthanders and the ambidextrous among you.

Buy your choice of accuracy that endures in PYREX brand
cylinders from your CORNING® labware dealer. For more
information, send to Laboratory Products Dept., Corning Glass
Works, 9305 Crystal St., Corning, N. Y.
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Hydrogen Bonds— Clean Engines
+Dirty Oils

One way to keep an engine clean inside is to keep
the oil dirty.

Oil additives—dispersants—help to do this. But how?

Chemists have postulated that one way is through a
dispersant’s ability to form hydrogen bonds with polar
oxidation products—products such as acids and solids
that result from cooking the oil and burning the fuel
during engine operation. But experimental evidence
has been scarce.

Now GM Research has evidence that ashless
dispersants of both high and low molecular weight do
form hydrogen bonds with polar liquids, tying the polar
molecules to the dispersants.

Using alcohols as polar molecules —representing
oxidation products—one of our chemical engineers
studied the effects of adding various concentrations of
two ashless dispersants (an aminoalkenylsuccinimide,
with low molecular weight, and a high molecular weight
methacrylate-pyrrolidone copolymer).

He monitored the interactions, using infrared
spectroscopy . . . and found that hydrogen bonds did
form between the dispersants and the hydroxylic
hydrogen atoms of the alcohols. In an engine oll,
hydrogen bonding apparently enables the dispersants to
form protective shrouds around the polar oxidation
products, keeping any sludge in the oil, preventing
sludge deposition.

We knew that dispersants worked. Now we have a
better understanding of how. But that’s not the end.

From the new understanding may come a better
product . . . and even cleaner engines.

General Motors
GM

Research Laboratories
Warren, Michigan 48090
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Factors Favoring Nuclear Power

Man’s increasing requirements for energy have been met largely by
enhanced consumption of fossil fuels. This has led to serious problems
of air pollution and water pollution. While many sources contribute,
some of the worst offenders today are coal-burning installations. These
generate sulfur dioxide, fly ash, and carbon dioxide. Moreover, the
mining processes often lead to polluted streams and ruined land. In addi-
tion, the large-scale burning of fossil fuels raises the specter of runaway
climatic changes due to the “greenhouse effect.”

For many years it has been clear that atomic energy is destined to
be the primary energy source; reserves of fossil fuels are limited.
However, until a few years ago, the day seemed distant when nuclear
energy would become paramount. As long as electricity could be gen-
erated more cheaply from fossil fuel than from the atom, the conven-
tional method would be employed despite the social cost of its un-
pleasant by-products.

We are now in a new era. Atomic energy has proved relatively safe,
reliable, and clean. Radioactive wastes can be contained. The book-
keeping cost of nuclear power has become competitive. This was sig-
naled by the contract for the nuclear power plant at Oyster Creek, New
Jersey [Science 146, 721 (1964)]. This plant, to be completed in 1967
68, is expected to deliver power at a cost as low as 3.66 mills per
kilowatt-hour. In 1965, after the contract for the Oyster Creek plant
had been announced, other utility companies contracted for eight major
nuclear power plants, with a total capacity of about 5000 megawatts.
This was about one-fifth of the aggregate capacity of all the electrical
power plants authorized during the year. In 1966 so far six major
nuclear plants have been authorized; they account for about half of
the new power capacity. The competitive position of nuclear power is
likely to get even better. Enthusiasts have estimated that in very large
plants power might be produced for less than 2 mills per kilowatt-hour.
In contrast, the lowest foreseecable cost for conventional power is 3
to 4 mills.

The projected low cost for nuclear power seems optimistic. Yet
nuclear power is becoming cheaper, and the trend will continue. A
solid basis for optimism can be seen in a recently issued annual report
of the Atomic Energy Commission.* This two-part report sets forth
clearly the manifold U.S. activities in atomic energy. Part of the two
documents details progress in matters related to civilian electrical
power. A methodical program is making nuclear energy cheaper and
safer. Experiments with different kinds of fuel elements are permitting
greater allowable burn-up of fissionable material. New methods for re-
processing fuel elements will diminish the cost of this phase of reactor
technology. Progress in waste management permits much of the waste
to be contained safely as solids, and at less expense.

A continuing effort is being made to guarantee reactor safety. To
this end the commission has sponsored a series of studies called SPERT

- (Special Power Excursion Reactor Test). These tests simulate reactor

accidents and include both destructive and nondestructive tests with re-
actor cores. As a result, effective containment can be designed. Of equal
importance are continuing advances in designing automatic safety into
reactors.

In the contest between conventional and nuclear power, the balance
is shifting rapidly. In a few years most new major planned installations
are likely to be nuclear.—PHiLIP H. ABELSON

#U.S. Atomic Energy Commission Annual Report to Congress for 1965 and Supplement
(Superintendent of Documents, U.S. Government Printing Office, Washington, D.C.)



To duplicate the accuracy of a YANKEE" DISPOSABLE MICROPET"
...use another one

Use lots of them. They're guaranteed accurate to =1%. And they’re used only once—no
cross-contamination between samples or reagents.

Available in the four most frequently'used sizes — 20, 25, 50 and 100 lambda —
YANKEE DISPOSABLE MICROPET pipettes are color-coded at the top.* The cardboard vials
they’'re packed in are also color-coded to correspond to the pipettes.

Take the top off the vial and you've got 200 pipettes at your fingertips. The specially designed
vial holds the pipettes upright so that they do not fan out and the vial may be recapped easily.
In each vial there’s an 18” rubber suction tube designed to fit all four pipette sizes—
without an adapter.

Measure accurately—and economically —with
YANKEE DISPOSABLE MICROPET lambda pipettes. C/CZ)/- i/

*According to the draft recommendations of Technical Committee New York Y%‘m; ]S
No. 48 of the International Organization for Standardization (1SO). ew York, N.Y.
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fraction
collector

The new Serva/Brinkmann Fraction Collector
features a unique design which provides an
unlimited test tube capacity and simultaneous
collection from up to 10 columns.

BRINKMANN
INSTRUMENTS

CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500

Uniformly labeled
L-AMINO ACIDS-C14

L-Asparagine-Ct*
L-Cystine-C!#
L-Glutamine-C!4
L-Methionine-C!*
L-Ornithine-C'*

For prices and specific activities, write
for the new “CATALOG M"'

LABELED ‘ TEL
CHEMICALS 817 | 426-7311

NEW ENGLAND NUCLEAR CORP.

575 ALBANY STREET, BOSTON, MASS. 02118

New AAAS Symposium Volume:

MAN, CULTURE, AND ANIMALS:
THE ROLE OF ANIMALS IN
HUMAN ECOLOGICAL ADJUSTMENTS

Editors: Anthony Leeds and Andrew P. Vayda
304 pp., illus., bibliog., indexes, August 1965, Price:
$8.00. AAAS members’ cash orders: $7.00.

The volume is based on a symposium held at the
AAAS meeting in Denver, December 1961. It pre-
sents case studies of the relationships among human
populations, the animals they use for food or food-
getting, the plants significant for maintaining both
animals and men, and the socio-cultural usages by
which plants, animals, and men are linked in eco-
systems.

Anthropologists and geographers discuss animal
characteristics, populations dynamics, diets, and other
ecosystem variables, including culture. The case ma-
terial is used for a unique effort to rethink the logic
of functional analysis in anthropology in terms of
general systems approaches.

AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE
1515 Mass. Ave.,, NW, Washington, D.C. 20005
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tion due to acute occlusion of the in-
ternal carotid artery,” pathogenetic
mechanisms in patients having neuro-
logic complications soon after opera-
tion, and the specific recommendations
for vascular surgery in cervical arterial
occlusive disease.

CLARK H. MILLIKAN
Mayo Clinic,
Rochester, Minnesota

Forthcoming Events
May

15-18. American Inst. of Chemical En-
gineers, 59th annual mtg., Columbus,
Ohio. (The Institute, 345 E. 47 St., New
York 10017)

16-17. Plant Growth, conf., New York,
N.Y.. (J. F. Frederick, Dodge Chemical
Co., Research Labs., 3425 Boston Rd.,
Bronx, N.Y. 10469)

16-18. Aerospace Electronics. 18th natl.
conf., Dayton, Ohio. (J. M. Mayer, 4525
Fernbrook St., Kettering, Ohio 45440)

16-18. Society of German Engineers,
conf., Berlin. (The Society, Postfach
10250, 4 Diisseldorf 10, Germany)

16-18. Institute of Electrical and Elec-
tronics Engineers, Group on Microwave
Theory and Technique, symp., Palo Alto,
Calif. (L. Young, Stanford Research Inst.,
Menlo Park, Calif. 94025)

16—-18. Power Instrumentation, 9th natl.
symp., Detroit, Mich. (R. C. Austin, De-
troit Edison Co., 2000 Second Ave., De-
troit 48226)

16-18. American Assoc. for Thoracic
Surgery, Vancouver, B.C., Canada. (A.
Henvey, 311 Carondelet Bldg., 7730 Ca-
rondelet Ave., St. Louis, Mo.)

16-19. Biomedical Sciences Instrumen-
tation, 4th natl. symp., Anaheim, Calif.
(T. B. Weber, Beckman Instruments, Inc.,
2500 Harbor Blvd., Fullerton, Calif.
92632)

16-20. American Soc. of Civil Engi-
neers, Denver, Colo. (W. H. Wisley, 345
E. 47 St.,, New York, N.Y. 10017)

16-20. Disposal of Radioactive Wastes
into the Seas, Oceans, and Surface Waters,
symp., Intern. Atomic Energy Agency,
Vienna, Austria. (TAEA, 11 Kirntnerring,
Vienna 1)

16-20. American Industrial Hygiene
Assoc., Pittsburgh, Pa. (A. D. Hosey,
1014 Broadway, Cincinnati, Ohio 45202)

16-20. Water Resources Engineering,
conf., American Soc. of Civil Engineers,
Denver, Colo. (W. H. Wisley, The Society,
345 E. 47 St., New York 10017)

17-19. Fast Breeder Reactors, intern.
conf., London, England. (H. C. Dunn,
British Nuclear Energy Soc., Risley, War-
rington, Lancashire, England)

18-20. Operations Research Soc. of
America, 29th natl. mtg., Santa Monica,
Calif. (J. E. Walsh, System Development
Corp., 2500 Colorado Ave., Santa Monica)

18-25. Warm-Water Pond Fish Culture,
world symp., UN. Food and Agriculture
Organization, Rome, Italy. (T. V. R. Pil-
lay, FAO, Via delle Terme di Caracalla,
Rome)
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The new Canalco Model 66 Bath Assembly now lets you run twelve samples at a
time with unmatched convenience and economy. Based on a bath design proven in
hundreds of laboratories all over the world, the Model 66

e can handle gel columns of any length from 2% to 5 inches

¢ incorporates a safety interlock which, when used with suitable power supplies,
protects you against exposure to high-voltage terminals

can bhe operated in a cold room or refrigerator as easily as at room temperature

when purchased, entitles you to the full and continuing services of the Disc
Electrophoresis Information Center, a unique literature abstracting facility and
clearing-house for technical backup.

Also available is the new Model 66
Apparatus package, a complete set of
equipment including the Model 66 Bath,
12-place loading-polymerizing rack and
viewer, polymerizing light source, syr-
inges, columns, storage tubes, sufficient
premixed chemicals for 600 analyses and
clear, comprehensive instructions that .
carry you through the Disc technique step }
by step. For laboratories with a higher workload, there’s the new Model 24,
available as bath assembly alone or in a complete equipment and chemical
package for the simultaneous analysis of 24 samples.

Write today for full information on the new Model 66 and Model 24, and on
Canalco's comprehensive selection of other electrophoresis models, power supplies
and high-resolution microdensitometers.

Canalco sells both premixed chemical packs that contain all the supplies you need
for the Disc technique, and dry ingredient packs that let you ‘“‘mix your own” for
variations in pH and pore size. Each batch is checked by electrophoretic runs
before approval for shipment. Why not let Canalco save you time and manipulations
with performance-tested chemicals for Disc Electrophoresis? Write for prices.

CANAL INDUSTRIAL CORPORATION

5635 Fisher Lane, Dept. §-51
VAL C O Rockville, Maryland 20852 / (301) 427-1515
Sales and Service Offices in ¢ Boston ¢ Houston ¢ New York e

Seattle » Chicago ¢ Los Angeles ¢ Pittsburgh  Washington, D.C.
Cincinnati « Memphis ¢ Cleveland ¢ Minneapolis ¢ San Francisco

© Copyright 1966 Canal Industrial Corporation
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FOR
ECONOMY’S

NEW
NALGENE®
UNBREAKABLE
BUCHNER
FUNNELS...

Strong, light in weight, with a
tough polypropylene top and a
flexible polyallomer bottom.
These funnels handle hot filtra-
tions to 750° F, won't collapse
with high vacuum, can't break.
Light in weight—less chance of
tipping the funnel and flask. ..
losing contents. They're the
newest in the full line of Nalgene
unbreakable funnels—Buchners,
analytical, powder, utility, heavy-
weight, large and the unique sep-
aratory funnels; every one pre-
cision molded of premium resins
to provide maximum performance
in the specific applications for
which they are intended.
Assortable with other Nalgene
labware for maximum discounts.
Order from your lab supply deal-
er or write for our Catalog P-166,
Dept. 21291, The Nalge Co., Inc.,
Rochester, N.Y. 14602.
Another Product of Nalge Research

él)NALGENE

LABWARE

Leader in quality plastic labware since 1949
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19-20. Membrane Processes for Indus- -

try, symp., Southern Research Inst., Bir-
mingham, Ala. (J. H. Strickland, SRI,
2000 Ninth Ave. S., Birmingham 35205)

19-21. Organellogenesis, regional conf.,
Soc. for Developmental Biology, Ames,
Towa. (J. M. Arnold, Dept. of Biochem-
istry and Biophysics, Iowa State Univ.,
Ames 50010)

19-22. Exfoliative Cytology, intern.
congr., Rio de Janeiro, Brazil. (E. von
Haam, Ohio State Univ., Columbus)

19-22. German Bunsen Soc. for Physi-
cal Chemistry, 65th general assembly.
Freudenstadt. ¢The Society, Varrentrapp-
str. 40-42, 6 Frankfurt am Main, West
Germany)

20-21. Surface Physics, 4th symp.,
Washington State Univ., Pullman. (E. E.
Donaldson, Dept. of Physics,. Washington
State Univ., Pullman 99163)

20-22. Royal Astronomical Soc. of Can-
ada, general assembly, Univ. of Manitoba,
Winnipeg. (R. J. Lockhart, Dept. of Math-
ematics, Univ. of Manitoba, Winnipeg)

20-22. Society for Experimental Medi-
cine of the German Democratic Republic,
3rd general conf., Leipzig, East Germany.
(Secretariat, The Society, Friedrichstr. 129,
Block F, 104 Berlin, East Germany)

21. Southern Calif. Acad. of Sciences,
annual mtg., California State College, San
Diego. (C. Rozaire, The Academy, Los
Angeles Museum, Exposition Park, Los
Angeles, Calif.) ‘

22-26. Institute of Food Technologists,
26th annual mtg., Portland, Ore. (C. L.
Willey, 176 W. Adams St., Chicago, Ill.)

22-26. American Orthopedic Assoc.,
Colorado Springs, Colo. (S. W. Banks, 29
E. Madison St., Chicago, Il.)

23-24. High Temperature Reactors and
the Dragon Project, symp., London, Eng-
land. (Secretary, British Nuclear Energy
Soc., Inst. of Civil Engineers, 1-7 Great
George St., London S.W.1)

23-25. American Astronautical Soc.,
12th annual mtg., Los Angeles and Ana-
heim, Calif. (L. Larmore, Douglas Air-
craft, 3000 Ocean Park Blvd., Santa Mon-
ica, Calif.)

23-25. Chemical and Petroleum Instru-
mentation, 7th natl. symp., San Francisco,
Calif. (J. T. Ward, E. 1. duPont de
Nemours & Co., Wilmington, Del. 19898)

23-25. Dynamics of Chemical Reac-
tions, intern. symp., Padua, Italy. (Dire-
zione Istituto di Impianti Chimici, Univ.
degli Studi, Padua)

23-26. Association for Research into
Periodontal Disease, 18th mtg, West
Berlin, Germany. (M. J. Matthey, 2 rue
Bartholini, Geneva, Switzerland)

23-26. Spaceflight, 6th European symp.,
Brighton, England. (British Interplanetary
Soc., 12 Bessborough Gardens, S.W., Lon-
don, S.W.1, England)

23-28. International Assoc. for the
Study of the Bronchi., 16th congr., Athens,
Greece. (The Association, 189 Blvd. St.-
Germain, Paris 7, France)

23-28. Hormonal Steroids, intern.
congr., Milan, Italy. (L. Martini, Inst. di
Farmacologia, Via Andrea del Sarto 21,
Milan)

24-26. Solid Propulsion, conf., Chicago,
Ill. (Chemical Propulsion Information
Agency, 8621 Georgia Ave., Silver Spring,
Md.)

24-26. Ultrasonic Testing of Materials,
2nd intern. symp., Berlin, Germany. (Kam-
mer der Technik FV “Maschinenbau,”
Clara-Zetkinstr. 115-117, 108 Berlin)

25. American Soc. for Gastrointestinal
Endoscopy, Chicago, Ill. (B. H. Sullivan,
Jr., 2020 E. 93 St., Cleveland, Ohio 44106)

25-27. Society of Radiographers, 20th
annual conf., Brighton, England. (The
Society, 32 Welbeck St.,, London, W.1,
England)

25-27. Sulfamic Acid and Its Electro-
metallurgical Applications, symp., Milan,
Italy. (R. Piontelli, Laboratorio di Elec-
trochimica, Clinica-Fisica e Metallurgia
del Politecnico di Milano, 32 Piazza Leo-
nardo da Vinci, Milan)

26-27. Fiber Soc., spring mtg., Williams-
burg, Va. (L. Rebenfeld, The Society,
Textile Research Inst., P.O. Box 625,
Princeton, N.J.)

26-28. American Assoc. for Cancer Re-
search, annual mtg., Denver, Colo. (H. J.
Creech, 7701 Burholme Ave., Philadelphia,
Pa. 19111)

26-28. American Gastroenterological
Assoc., Chicago, Ill. (D. Cayer, 2240
Cloverdale Ave., Winston-Salem, N.C.)

26-28. American Inst. of Industrial En-
gineers, 17th annual conf. and conv., San
Francisco, Calif. (S. G. Mclntyre, 5
Heather Lane, Hillsborough, Calif.)

28-6. Sea, 2nd intern, congr., Treboul-
Douarnenez, France. (Federation Thermale
et Climatique, 6, rue Lafayette, Rennes,
Ile-et-Vilaine, France)

29-2. Special Libraries Assoc., annual
conv., Minneapolis, Minn. (G. Aspnes,
Cargill, Inc., Minneapolis 55402)

30-1. Canadian Nuclear Assoc., intern.
congr., Winnipeg. (R. F. Gross, The As-
sociation, 19 Richmond St., W., Toronto
1, Ont.)

30-1. American Ophthalmological Soc.,
White Sulphur Springs, W. Va. (S. D.
McPherson, Jr.,, 1110 W. Main St., Dur-
ham, N.C.)

30-1. Organic and Heavy Water Reac-
tors and Radioisotopes, intern. conf.,
Canadian Nuclear Soc., Winnipeg, Man.
(R. F. Gross, 19 Richmond St. W., To-
ronto, Ont.)

30-2. Recent Advances in Atheroscle-
rosis, intern. symp., Univ. of Athens,
Athens, Greece. (A. N. Howard, Dept. of
Pathology, Univ. of Cambridge, Tennis
Court Rd., Cambridge, England)

30—4. Electron Microscopy and Cyto-
chemistry, intern. symp., Leiden, Nether-
lands. (W. Th. Daems, Laboratory for
Electron Microscopy, 62, Wassenaarsewge,
Leiden)

30-9. Oceanography, 2nd intern. congr.,
Moscow, U.S.S.R. (A. P. Vinogradov,
Acad. of Sciences of the U.S.S.R., Mos-
cow)

31-2. Tissue Culture Assoc., annual
mtg., San Francisco, Calif. (D. C. Hether-
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