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New...and just the ticket for amino acid analysis

The new Beckman Digital Integrator makes the most tedious
part of amino acid analysis the easiest—does away with
dot-counting and peak height measurements. An accessory to the
Model 120 Amino Acid Analyzer, the Integrator prints out

on a ticket the relative concentration of each amino acid in the
sample, while the Model 120 recorder simultaneously produces
the usual chromatogram. When you consider that calculations

for a protein hydrolyzate ordinarily take about an hour

following completion of the run, the advantages of instantaneous,
automatic integration are obvious.

The Model 3920 Digital Integrator comes complete, ready to
connect to any Model 120 Analyzer—there’s nothing else to buy.
The Integrator features solid-state circuitry, a built-in baseline
corrector, timer unit for automatic shifts between 570 and

440 mp inputs, is fully warranted and backed by

Beckman nationwide service.

For more information on the Digital Integrator—from
the Company that knows amino acid analysis best—write
for Data File DI-S5.

==Y ¢11=128 INSTRUMENTS, INC.

SPINCO DIVISION
PALO ALTO, CALIFORNIA » 94304

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY;
GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA
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It’s Ninspray. An 0.5% solution of
areagent grade of Ninhydrin in Buta-
nol. A must for up-to-the-minute
qualitative and quantitative Amino
Acid chromatography. Because it’s
dependable, convenient and econom-
ical. Ninspray aerosol reagent excels
in the detection of fingerprints, ac-

cording to the procedure of Oden and
Hoffsten, Nature 178, 449 (1954), and

Chemical Abstracts 48, 692e (1954).

This mistis amust

(12 ounce aerosol bomb)

per
can
12 unit case $1.90
6 unit case 2.25
1 can 2.50

— _

A freshidea...prepare your own
aerosol reagents

It’s NBCo’s Universal Kit. Just
select a reagent, mix to proper
solvent and attach reagent to
Universal Unit. Your aerosol
spray is ready for use. Always
fresh. An excellent tool for chro-
matography and electrophoresis.

Complete Assembly (calibrated
glass container, propellent, aero-

sol head)

6 or more kits , . ea. $3.00
3ormorekits . . . ea. 3.40
1kit . ... ... ea. 3.85
Calibrated Glass Containers

12 unit case . . ea. bottle .25

6 unit case . . ea, bottle .35

14 MAY 1965

NUTRITIONAL
BIOCHEMICALS
CORPORATION

21010 Miles Ave., Cleveland, Ohio 44128

Replaceable Propellent Units

1case (12cans) . . ea. $1.15
6cans. . . . . . . ea. 1.25
lcan. . . . . .. ea. 1.50

Phone collect, 216-662-0212,
U.S.A. only. NBCo guarantees
shipment within 60 minutes of
your call, one-day delivery any-
where in the continental U.S.A.,
80-hours anywhere in the world.
Send for our free catalog contain-
ing more than 3000 items.

The literature references should
not be interpreted as either an
endorsement or disapproval of
the biochemical by the cited in-
vestigation.
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Tsun, Shang Dynasty. Decorations are
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You are invited to attend 1965°s most comprehensive conference on the Space Age—

ST. LOUIS BICENTENNIAL SPACE SYMPOSIUM
FIFTH NATIONAL CONFERENCE ON THE PEACEFUL USES OF SPACE

May 26-27-28 at Chase-Park Plaza Hotel, St. Louis, Mo.

A forum for discussing the latest scientific and
technical advances in space exploration and the
impacts space programs will have on science, in-
dustry, the economy and world peace. .. for educa-

26 May 1965

Welcoming David S. Lewis, Chairman,
Address: Space Symposium; President, McDonnell .
Aireraft Corporation : 27 May 1965
Morning
Session: Accomplishments :
Session William L. Davis, President Carroll A. Hochwalt, President,
Chairman:  Emerson Electric Company :  St. Louis Research Council
Speakers Hugh L. Dryden,
Deputy Administrator, NASA .
George E. Mueller, .
Associate Administrator, NASA B
Office of Manned Space Flight M
Homer E. Newell, . of Business, Indiana University
Associate Administrator, NASA; :
Office of Space Science and Applications :
Luncheon: Speaker, Edward C. Welsh, Executive .
Secretary, National Aeronautics and Space
Council, Washington, D. C. :
Afternoon H
Session: Goals and Future Programs « Impact on Science
Session Edward A. O’Neal, Jr., Chairman :  George E. Pake, Provost,
Chairman:  Monsanto Company «  Washington University
Speakers Hendrik C. van de Hulst, Professor, :
Leiden University, Holland, and President, :
International Council of Scientific Unions *  Research and Technology
Committee on Space Research (COSPAR) .
Walter Orr Roberts, Director, .
National Center for Atmospheric Research . National Academy of Sciences
Gordon J. F. MacDonald, Professor of 5 James R. Killian, Chairman,
Geology and Geophysics, University .
of California, Los Angeles :
Thomas Gold, Director, Center for .
Radiophysics and Space Research, .
Cornell University .
Dinner: E
Speaker . Open

D DINNER MEETING $10.00.

NAME.

POSITION.
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Influences on Industry and the Economy

S. W. Herwald, Group Vice President,
Westinghouse Electric Corporation

Walter Isard, Chairman, Department of
Regional Science, University of Pennsylvania

Arthur M. Weimer, Dean, Graduate School

Speaker, Senator W, Stuart Symington

Raymond L. Bisplinghoff, Associate
Administrator, NASA Office of Advanced

Richard W. Porter, General Electric Co.,

Acting Chairman, Space Science Board,

Massachusetts Institute of Technology

Chase-Park Plaza Hotel, Khorassan Room

ST. LOUIS BICENTENNIAL SPACE SYMPOSIUM
FIFTH NATIONAL CONFERENCE

NAL ( MAY 26-27-28
PEACEFUL USES OF SPACE CHASE-PARK PLAZA HOTEL
P. 0. BOX 7133, ST. LOUIS, MISSOURI 63177 ST. LOUIS, MISSOURI
CHECK APPROPRIATE BOX FOR REGISTRATIONS
SYMPOSIUM REGISTRATION MAY 26 MAY27 MAY28 ALL 3DAYS
PROFESSIONAL AND TAL FEES
BUSINESS $7.00 PER DAY......... D ........ D ........ D ........... D $18.00 Tora CHECK ONE:
EDUCATORS $4.00 PER DAY ...... D ........ D ........ D. .......... D $10.00 ( ) My check is enclosed
STUDENTS $2.50 PER DAY ........ D D D Ceeaeeaes D $ 5.00 inthe amount o 3
""""""""" Make check payable to:
LUNCHEONS $4.25 EACH . ... ..... ... S I PO I | St Lovis Space Symposivm

tors, scientists, engineers, students, professional
people and policy-making executives. .. Sponsored
by National Aeronautics and Space Administration
and St. Louis Bicentennial.

EXPOSITION OF SPACECRAFT AND ROCKETS

28 May 1965 .

....... D R R X X

Impact on Communications

The Very Reverend Paul C. Reinert,
President, St. Louts University

Joseph V., Charyk, President,
Communications Satellite Corporation
Richard R. Hough, Vice President,
American Telephone & Telegraph Co.
Elmer W. Engstrom, President,
Radio Corporation of America

cetsessestesssecsrtses et

Werner Von Braun, Director, NASA
- George C. Marshall, Space Flight

#8006 0 8000000000000 8000s ® so0ccstssesscscacssssseosssssnesensnn

Opportunities and Implications

Thomas H. Eliot, Chancellor
Washington University

Charles S. Draper, Chairman,

Department of Aeronautics and Astronautics,
Massachusetts Institute of Technology

L. Eugene Root, President,

Lockheed Missiles and Space Company
Gerald F. Tape, Commissioner,

Atomic Energy Commission

Harold D. Lasswell, Professor of Law and
Political Science, Yale University

9 0% 0 08 0538000008 0809008 0000000000000 00000000000000000s000800
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1

Hold reservations and tickels
for me at Chase-Park Plaza Hotel,

)

ORGANIZATION.

ADDRESS.
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From advanced technology available today:

World’s most powerful computer,

CONTROL DATA® 6600, is on-the-air
for the Atomic Energy Commission

6600 “firsts” include:

e Major design break with prior
computers: system includes a
single central processor . . .
plus ten built-in peripheral
and control processors.

® New silicon components used

exclusively. Freon® refriger-
ant cooling eliminates need
for forced-air system, allows
far more components per cu-
bic inch of cabinet.

® Memory protection and dy-

namic relocation of partly

executed programs provide
qualities essential to opera-
tion in multi-programming
mode, with no programming
restrictions, no need to an-
ticipate relocation or follow
special rules.

-

Even by conservative standards this CONTROL DATA
6600 pushes back computer horizons. And it’s on the
job right now, for the AEC. It has been proved in
acceptance tests; is capable of processing more than
3 million instructions per second.

The 6600 is many times more powerful than the
fastest computer built previously; has 131,072 words
of 1 microsecond core memory, with a 32-way inter-
lace, permitting successive accesses at 100-billionths
of a second. It also introduces multi-processing ca-
pability — perfect for the time-sharing requirements
of large scientific computing organizations.

Exploration of 3-dimensional mathematical models
far beyond any previously conceived is now practical,

The CONTROL DATA 6600 installed at the Lawrence Radiation Laboratory, Livermore, California, operated for the Atomic Energy Commission by the University of California.

making the CONTROL DATA 6600 ideal for the AEC'’s
research into thermonuclear technology. The 6600
underscores the way CONTROL DATA implements
creative man/machine partnerships . . . through hard-
ware, software, and follow-up support oriented to the
scientific user.

See how these sys-

el CONTROL DATA
the CONTROL DATA _

representative nearest CORPORATION
to you, or write direct
to our Minneapolis

8100 34th Ave. S., Mpls., Minn. 55440
address, Dept. G-55. e S Mpls., Minn




Report from

BELL

LABORATORIES

SUPERCONDUCTING MAGNET FOR MASERS
PROVIDES UNIFORM FIELD, ADJUSTABLE BANDWIDTH

For efficient operation, a low-
noise traveling-wave maser needs
a very low-temperature environ-
ment such as that of liquid helium
(4.2°K) and a uniform magnetic
field which determines the maser’s
operating frequency. These re-
quirements suggest using a super-
conducting magnet for providing
the field.

A compact maser amplifier
based on this concept has been
developed at Bell Laboratories. [t
incorporates an 8-pound super-
conducting magnet immersed in
liquid helium, replacing an earlier

500-pound Alnico magnet mounted
outside the dewar. This maser
also provides the desirable feature
of an adjustable bandwidth of
amplification.

As shown in the illustrations,
the uniform field is obtained with
a superconducting solenoid en-
closed in a close-fitting box of
high-permeability iron. Adjustable
bandwidth is obtained with an
auxiliary superconducting trimmer
coil which overlays one half the
solenoid cross section. This coil
modifies the main field, creating
two discrete and individually uni-

form field regions. Changing the
current in the coil adjusts the
“step” between the two fields and
thereby changes the bandwidth.

The two fields are each uniform
to one part per thousand near
3300 gauss, and the maser band-
width can be adjusted smocthly
from 14 to 55mc centered at an
operating frequency near 4170mc.

At the broadest band, its gain
is 34db with an effective noise
temperature of 5°K. The maser
has demonstrated stable low-noise
performance in a variety of satel-
lite communications experiments,

New maser magnet (left) has front and left side of enclosure removed

to expose superconducting solenoid. Drawing (center) corresponds to photograph
and shows solenoid inside box enclosure. Solenoid is wound on U-shaped
nonmagnetic form and is spread apart at top to permit insertion of the maser.
Dotted line indicates position of trimmer coil. Drawing at right

indicates how front and rear plates of enclosure act as “image planes.”

These high-permeability plates are made to appear very large by the

magnetic return paths provided by the sides of the box. The resulting magnetic field
approximates the ideal uniform field of a solenoid of infinite length.

Bell Telephone Laboratories

Research and Development Unit of the Bell System

IMAGE ¢ A
SOLENOID-~

SOLENOID”

____INFINITE
T -~ TIMAGE PLANES
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Check these New Editions
of SAUNDERS BOOKS

for Next Fall's Classes

3
A

New (2nd) Edition! Braun—Bacterial Genetics

In this New (2nd) Edition Dr. Braun successfully
details hoth basic and complex facts of bacterial
genetics in an understandable manner, and covers
all of the major advances in the field of the past
ten years. The first part of the text offers a general
orientation and discusses the history and molecular
aspects of bacterial genetics—with particular refer-
ence to mutation and mutagenic agents. The second
part deals with representative types of mutants and
factors controlling bacterial population changes. The
third section covers phenomena of genetic transfers
and recombination, and brings the student up-to-date

on the manner in which heredity information is
“translated” and “transcribed” within cells and
how such processes are regulated. You'll find dis-
cussions devoted to such topics as: The Evolution of
Bacterial Genetics—The Cytological Basis of Bac-
terial Genetics—Mutation—Mutagenic Agents and
the Molecular Basis of Mutagenesis—Mutations Af-
fecting Cellular and Colonial Morphology—Popula-
tion Changes in the Absence of Constant Environ-
mental Conditions—etc.

By WERNER BRAUN, Ph.D., Professor of Microbiology, Institute of Micro-
biology, Rutgers University, New Brunswick, New Jersey. About 320
pages, 618”7 x 9147, with about 155 illustrations. About $12.00.

New (2nd) Edition—Ready July!

New (7th) Edition! Arey—Developmental Anatomy

This well-known classic work provides the student
with a full deseriptive text on embryology plus a
practical laboratory manual—within a single volume.
The text itself emphasizes the human subject in rich
detail, and the lab manual presents an effective guide
to study of the pig and chick embryo. The author
carefully delineates basic concepts and offers a com-
prehensive outline of pre-natal growth. The develop-
ment and differentiation of each organ and organ
system is clearly explained. The student is given
explicit instruction in laboratory procedures along

with detail on processes of differentiation of each
structure at specific stages. In this New (7th) Edition
yvou’ll find a separate chapter on Teratology—thor-
oughly rewritten chapters on Experimental Embry-
ology and Histogenesis of Nervous Tissue—largely
revised sections on the Fetal Membrane, Placenia-
tion, Reproductive Cycles and Their Conirol, the
Genital System, and the Skeletal System.

By LESLIE BRAINERD AREY, Ph.D., Sc.D., LL.D., Robert Laughlin Rea
Professor of Anatomy, Emeritus, Northwestern University. About 750
pages, 658” x 10”7, with about 638 illustrations (30 in color). About $10.00.

New (7th) Edition—Ready June!

New (2nd) Edition! Balinsky—An Introduction to Embryology

This unique text offers undergraduate students an
exceptionally broad understanding and appreciation
of embryology. In this New (2nd) FEdition, Dr.
Balinsky again offers a unified presentation of em-
bryology as a single science which integrates the
traditional “descriptive” and modern “experimental”
approaches. He interprets the subject in a broad
sense as dealing with ontogenetic development of
animals. Accordingly, he fully describes such topics
as post-embryonic development, regeneration, meta-
morphosis and asexual reproduction. The author
demonstrates the embryonic development of verte-

brates, as well as some invertebrates, by processes
and the development of organ systems. You’ll find
a wealth of recently-gained knowledge resulting from
investigations of a biochemical nature and from wide
application of electron microscopy to embryological
problems. A new chapter, The Storage and Trans-
mission of Genetic Information has been added. Ma-
terial on Spermatogenesis, Qogenesis and The Devel-
oping Egg and the Environment has been expanded
into full-length chapters.

By B. I. BALINSKY, Dr. Biol. Sc., Professor of Zoology, University of the
Witwatersrand, Johannesburg, South Africa. About 545 pagse, 63%” x 934",
with about 375 illustrations. About $8.00. New (2nd) Edition—Ready June!

These texts gladly sent to instructors on approval

Please send and bill me:

[0 Braun—Bacterial Genetics, about $12.00

[0 Arey—Developmental Anatomy, about $10.00

Address 5-14-65

Discount accorded to full-time teachers listing affiliation

Position

[1 Balinsky—Intro. to Embryology, about $8.00

14 MAY 1965
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Kodalk reports on:

an informative view in the viewfinder. .. optimism about fine temperature differences

For communication by color slides

There are many millions of amateur photographers, many
thousands of professional photographers, and ever-growing
numbers of other persons who need to use a camera profes-
sionally for communication with assemblies of colleagues.
Best current choice for the latter category is the Kobpak

You see this needle center itself between
the brackets to indicate when your finger
has twirled exposure-setting ring to right
place for the light and the film.

Red signal appears here if you try to
set lens and shutter for combination that
does not fit exposure conditions.

Beneath the view you read what lens
aperture and shutter speed you are using.
If ot the last moment you change setting
for either depth-of-field or stop-motion
considerations, the other parameter is
automatically compensated and you see
the new light-equivalent combination in
the little window.

REeTINA Reflex IV Camera. It’s a pretty camera, but since you
are not likely to admit even to yourself that you could be in-
terested in it for its looks, we shall let you wait to see it and
manipulate it at your camera shop. Instead we devote the
illustration here to what is seen through the viewfinder.!

Diagonally split rangefinder field lets
you focus on either vertical or horizontal
macroscopic object without rotating cam-
era.

Over entire area of bright ground glass
you see focus of everything that will be
included in final mounted transparency—
no more, no less. (Focuses to 2 feet un-
adorned, & inches with close-up lenses,
and as close as the limits of optical
microscopy with microscope adapter kit.)

! Assuming you are in the Chiriqui Provmce of the Republic of Panama and have
just spotted on a barbed wire fence man’s fellow-farmer, the mycophagous ant Ac-
romyrmex octospinosus going about its business of preparing the medium in which it
grows pure cultures of the vegetative stage of a presumed basidiomycete. The little
beast was moving fast enough to call for all the speed resources of the shutter.

The possible dawn of the cholesterol age

D.C.B., a chemist of ours and an extremely busy man, took a
day off. Mrs. B., a clever girl enjoying a fine run of good for-
tune on a nationally televised contest, had reached the stage
of competing for a substantial prize in Florida real estate. He
kept her company to New York for the shot at the big one.
But to make good use of his hour aloft, he took along Scientific
American to catch up on science as an aspect of modern cul-
ture. There, in the August 1964 issue, he found an article on
the cholesteric state of matter. Suddenly a question answered
itself. Suddenly he understood why our Eastman Organic
Chemicals Department had been getting inquiries lately for
the esters of cholesterol.

A corporation no less respected than Kodak was permitting
one of its scientists to disclose in the magazine certain exciting
physical properties of the esters of that greasy stuff which has
lately become familiar by name to middle-aged males who live
well. The new-found properties offer little apparent cause for
worry. On the contrary, the author winds up on a broadly
optimistic note hinting at forthcoming discoveries that might
assign cholesterol a central role in the sensory mechanism of
the vertebrates. The optimism is generated by a remarkable
sensitivity to fine temperature differences and to traces of
various vapors that is seen in the color of the light reflected
by layers of the esters. Though cholesteryl esters are old stuff,
as are the nematic, smectic, and cholesteric interregna be-
tween the liquid and solid states of matter, new visions arise
of salves that show the physician epidermal temperature
anomalies difficult at best to find with complex instruments,2
of simple nondestructive test methods that reveal structural
unsoundness through singularities in heat flow.

2 The Journal of I igative Der logy, 43, 89.

So it came to pass
that Mrs. B., calmed
and comforted by a
husband beside her
engrossed in his Sci-
entific American, went
on and won the big

' house and lot in
Florida. Further did it come to pass that we can now offer,
3-Chlorocholest-5-ene (EASTMAN 9562, “‘Cholesteryl Chloride™),
Cholesteryl Acetate (EASTMAN 2391), Cholesteryl Myristate
(EASTMAN 9693), Cholesteryl p-Nitrobenzoate (EASTMAN 9697),
Cholesteryl Nonanoate (EASTMAN 9669), and Cholesteryl
Propionate (EASTMAN 4742). Orders may be placed with Dis-
tillation Products Industries, Rochester, N.Y. 14603 (Division
of Eastman Kodak Company).

Now where do you get directions for the use of these esters?
You don’t. At least not yet. Finding the directions for use we
assume to be what your employer might be paying you to do.
Least of all do we offer assurance of success. You and the firm
we avoided mentioning are up against a hard fact of life. That
the author got clearance to yield to the blandishments of
Scientific American is no accident. The big company, even as
our own, has to publish enough to make itself attractive to
the scientific community, whence will come its future strength.
Yet the old sense of property, the basis of the firm’s very exis-
tence, inhibits it from tossing to the four winds those few
nuggets of practical information for which much gold has
been traded.

Meanwhile we keep thinking of more and more cholesteryl esters
and wondering whose move is next.

This is another advertisement where Eastman Kodak Company probes at random for mutual
interests and occasionally a little revenue from those whose work has something to do with sclence
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Here’'s everything you'll ever need
in a low background planchet counting system

There's probably no finer wide-range, planchet counting
instrument than the new wiDEBETA 1i from Beckman.
And there probably won't be for a long time.

WIDEBETA Il is extremely versatile, with the low background
and wide range necessary for advanced radiochemical,
biomedical and environmental studies. It handles any
sample: weak, micro, hot, even colored. Live timing permits
counting rates to 1,000,000 cpm, with less than 0.5

cpm background. It discriminates between Alpha and
Beta particles, and even between different Beta

energies with automatic absorbers, calculating ratios

for sample identification. As a result, you get accurate
quantitative measurement of the isotopes present.

You have fully automatic readout of sample number,
time-of-day, counting time, counts, counts-per-minute, as
well as continually available presentation of percentage
counting error. Readout can be on a calculator, lister- .

printer, punched tape, typewriter, or even teletype. The
automatic sample changer allows random access to the
samples and is adaptable to three different detector sizes,
1%",2%",and 5”. You can even add a second manual detector.

Preset count and preset time modes overriding one on
the other, first minute count reject, automatic background
subtraction, and windowless tritium detectors, provide
performance available with no other instrument.

To learn more about WIDEBETA 1l contact your local
Beckman Sales Engineer. He'll gladly explain the many
operating and maintenance advantages carefully
human-engineered into this unusual instrument. Or
write direct for Data File LWB-165.

[Sf=Yel 11 =128 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



SILICA GEL LOADED PAPER

ALUMINUM HYDROXIDE LOADED PAPER

Available from
your regular
laboratory
supply dealer
or

WHATMAN

PAPER
CHROMEDIA

Designed for chromatographic separations of
water-insoluble substances. Developed to provide
a ready-to-use medium superior to laboratory pre-
pared papers and with a high degree of uniformity.
Degree and method of loading have been devel«
oped specifically for maximum effectiveness.

SG 81 SILICA GEL LOADED PAPER

For separations of Neutral Lipids, Phospholipids
and Polar Lipids difficult to separate either on
laboratory-prepared paper or TLC. Other possible
applications: Phosphatides, Cerebrosides, Sulfa-
tides, Steryl Esters, Alkyl Esters and Azo Dyes.

AH 81 ALUMINUM HYDROXIDE
LOADED PAPER

For separations of Sterols, Steroids, Terpenes,
Inorganic Ions, etc.

Other Paper Chromedia: Cellulose Ion Exchange
Papers, Silicone Treated Papers, Glass Fiber
Papers.

Write today for the Chromedia Catalog and Price
List—a complete listing of Silica Gels, Crystalline
Celluloses, Fibrous Celluloses and Ion Exchange
Celluloses for Paper, Column and TLC Chroma-
tography.
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Results from
Tandem Research
Program

Extending the capabilities of research equipment

The Tandem Research Group has made notable
progress in the past year. Significant experimental
results from the program are:

1. 250 mA high-brightness positive ion beam from
an expanded-plasma source operating at 38 kv.

2. 270 wA analyzed beam of H,* ions out of the
Research Tandem with 320 uA H- Injection and
water-vapor stripping.

3. 2.0 xA analyzed dc beam of He~ ions. The pre-
vious maximum current routinely available has
been 0.1 A with the EN source.

Doubly Charged
Helium lons

Components are now available for converting 3, 4
and 5 MeV machines to produce He+*+ ions at higher
energies. Specifications: 30 xA at 5.0 MeV; 10 xA
at 7.0 MeV; 5 uA at 10.3 MeV. More than double
this current performance has been demonstrated
but with some loss in stability and reliability.
Muitiple-charge states (2, 3 and 4) of neon, oxygen

and nitrogen have also been produced with the new
kit installed in a 3 MeV Van de Graaff. Beam ener=
gies from 50.4 MeV to 9.8 MeV and beam currents
from 0.1 to 10 »A were observed. For details on the
new HE*+* kit and experimental results, write for
Technical Note #13.

Optical
Spectroscopy of
Excited Atomic
States

When an energetic beam of ions is passed through
a thin foil, the charge state of the ion may change,
either up or down. The emitted particles may be
left in states of electronic excitation from which
visible light is subsequently emitted during de-
excitation. The emitted light spectrum is charac-
teristic of the excited ion. When particle beams of
approximately 0.4 uA or more are used, the light
is sufficiently intense for spectroscopic analysis.

The refinement and application of this technique
promises to be of major importance in the theory of
atomic structure, in measuring hot plasma tempera-
tures, and in acting for the means of energy loss in
fast fission fragments in an absorber. Perhaps most
importantly, it will help determine the relative
abundance of the elements in the sun and other
stars, which is the basis for theory of stellar evolu-
tion, the origin of the chemical elements, the age

A nitrogen beam, 0.8 #A at 2 MeV, passes from right to
left through a carbon foil approximately 9,‘glcrn= thick,

of astronomical objects and the nature of the
stellar energy. For further details, ask for Tech-
nical Note #10,

Intense lon
Beams at 500 kv

The ICT-500 keV positive ion accelerator now being
built by High Voltage Engineering operates at ener-
gies from 100 to 500 keV dc and pulsed. In per-
formance tests, the machine has produced analyzed
ion beam currents from 4 mA at 100 keV to 10 mA
from 300 to 500 keV. 10 mA dc positive 'ion beam
currents of H', H2, and D' have been produced at a
target located 6 feet from the end of the accelera-
tion tube. Beam diameter is 15 millimeters maxi-
mum for all particles over the entire energy range.
Previous experience with a similar machine of 300
keV maximum energy showed 15 mA of d,* and
a 3 centimeter beam diameter. The ICT-500 posi-
tive ion accelerator is designed for dc and pulsed
operation in the nanosecond and microsecond
range with a minimum pulse length of 2 nsec. at
a repetition rate of 2.5 Mc/s. Pulse content is 1 mA
protons and 0.7 mA deutrons.

The particle source utilized with the ICT-500 posi-
tive ion accelerator is an expanded plasma type
which has produced 70 mA total beam at 500 kv.

The high-brightness, intense ion beam produced by
the ICT-500 accelerator is eminently suited for
laboratory production of 14 MeV neutrons for cross-
section measurements, dosimetry studies, weapons-
effect simulation and special .low-density target
experiments,

For detailed information, write to Technical Sales, High Voltage Engineering
Corp., Burlington, Mass. or HVE (Europa) N.V. Amersfoort, The Netherlands.
Subsidiaries: Electronized Chemicals Corporation, lon Physics Corporation.
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Basic Research and National Goals

During the past 2 years the National Academy of Sciences has been
increasingly active in exploring policy questions relevant to science.
A major instrument for this effort has been a Committee on Science
and Public Policy, of which the chairman is George B. Kistiakowsky.
This committee in 1964 issued a useful report entitled, “Federal
Support of Basic Research in Institutions of Higher Learning.” Panels
appointed by the committee have studied opportunities and needs in
several subjects. An excellent report on ground-based astronomy already
has been issued. Another group, a panel on Basic Research and National
Goals, has issued its report recently (Science, 30 April). This was pre-
pared in response to two extremely difficult questions posed by the Com-
mittee on Science and Astronautics of the House of Representatives.

1) What level of Federal support is needed to maintain for the United
States a position of leadership through basic research in the advancement
of science and technology and their economic, cultural, and military
applications?

2) What judgment can be reached on the balance of support now being
given by the Federal Government to various fields of scientific endeavor,
and on adjustments that should be considered, either within existing levels
of overall support or under conditions of increased or decreased overall
support?

Most scientists faced with two such riddles are reminded of the
good old days when problems were simpler; for example, “How many
angels can dance on the head of a pin?” Nevertheless, the two questions
are of a kind that Congress frequently faces.

The panel responded to the questions in a manner which was almost
unprecedented in Washington. Usually when scientists address them-
selves to political problems their performance is that of inexperienced
politicians. They place a higher value on a consensus than on unearthing
the facts, and their report represents only a fraction of the ideas of the
group.

In the present instance the approach was different. A panel was
constructed whose members held diverse views. Instead of a single
report, there were in effect 15. As a consequence, there was much
good thinking on the broad problems of basic research and national
goals. Scientists generally will find the report interesting and thought-
provoking. Congressmen may not find it so valuable; only by interpreting
the contents of the 336 pages will they obtain advice.

Nevertheless, a politician can find an answer to' the first question.
Some panelists advocate an increase of 15 percent per year in the
support of basic research. Others do not call for an increase. Few of
the panelists make a convincing case that major opportunities are being
neglected. A politician may well conclude that an increase of no more
than 0 to 15 percent is justifiable.

The report is weak in dealing with question 2. Yet it is in the
area of allocation of funds among fields that Congress most needs
advice. The report points out that of $1.6 billion devoted to basic
research, half goes to space research. We know that another sizable
chunk goes to high-energy physics. Not much over $600 million a year
goes to areas that are likely to produce substantial benefits for society.
In the disposition of the sum remaining there are further inequities.
Chemistry, a major source of our industrial strength, gets a tiny
fraction. Ultimately we must find better means of allocating research
funds.

The report, though uneven, is an important contribution to what is
likely to be a continuing dialogue. The panel and its chairman merit
our gratitude.—PHiLiP H. ABELSON
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When we call this a Dual Column Gas Chromatograph,
here’s what we mean:

BTwo columns with separate injection ports
allow sample injection directly onto the column
to minimize the chance of contamination. All
column connections made outside the oven.

8 Two separate detectors, either matched or
dissimilar. Any of four detector types— argon ioni-
zation, flame ionization, thermal conductivity or
electron capture —may be quickly interchanged.

B Two separate electrometers, each with its own
input and output, supplied with systems utilizing

jonization detectors. Highly stable and accurate
electrometers have 14 operating ranges from
3 x 106 to 1 x 1012 ampere full scale.

@ Dual electrometer power supply also provides
all voltages for ionization detectors. Power switch
allows warmup without energizing high voltage
circuits.

@ Dual recorders indicate composition of sam-
ples as they are eluted from their respective
columns.

All Packard Gas Chromatographs —isothermal or programmed-temperature —
are complete, dual channel instruments. They are ready to use for simultane-
ous analysis of two different samples, or 1:1 stream splitting with separate
detectors. Modular design of system components permits selection of a gas
chromatograph matched to your requirements.

For detailed information contact your Packard Sales Engineer, or write for new Bulletin 1058.

PACKARD INSTRUMENT COMPANY, INC.

Packard

2200 WARRENVILLE ROAD « DOWNERS GROVE, (LLINQIS 60515

AREA CODE 312 * 869-6000
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AT ANY PRICE

...the most useful
Spectropolarimeter
money can buy

The Durrum-Jasco* Model ORD/UV-5

combines the most useful set of

measurement capabilities ever pre-

sented in an Automatic Spectropo-

larimeter. With standard equipment,

a single instrument can display pre-

cise recordings of:

e QOptical Rotatory Dispersion from
1850 to 7000 A

e QOptical rotation kinetics

* Optical density or percent trans-
mittance from 1800 to 7000 A

¢ Specific or observed rotation

These additional standard features

confirm the validity of your ORD

recordings:

* Continuous slit-width recording

 Continuous photomultiplier
voltage recording

* Wavelength scale expansion for
analysis of structural detail

Breadth of the Model ORD/UV-5's
capabilities is matched only by the
simplicity and convenience of its
operation. And although you would
expect to pay much more, the price
is only $22,950.

For further information, write to
Durrum Instrument Corporation,
925 East Meadow Drive, Palo Alto,
California 94303. Or phone (415)
321-6302.

* Japan Spectroscopic Company, Lid.

DURRUM
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stressed the unique qualifications of
the light microscopist in the inter-
pretation of problems, since, as Mc-
Crone stated, “the microscope is the
only research tool not adaptable to
routine operation by a technician, and
the experience of the microscopist is
a necessity in sample preparation and
interpretation of results.” He also pro-
posed a new definition of the term
microscopy—as the “study of the com-
position and behavior of ‘matter on a
small scale”—to cover the broad ap-
plication of the essential tools of the
skilled microscopist.

In the session on fibers and poly-
mers, three of the speakers discussed
various approaches to the study of the
internal structure of fibers. The nature
of voids and variations in fiber density
was demonstrated by Frederick More-
head (American Viscose) using a dou-
ble sectioning and embedding tech-
nique, involving longitudinal section-
ing of viscose rayon. Robert Scott
(DuPont), after a brief review of the
fundamentals of interferometry, de-
scribed the combination of this tech-
nique with x-ray diffraction and den-
sity studies to obtain information about
the nature of microvoids and the uni-
formity of density. Both speakers em-
phasized the value of birefringence
measurements, made with the polariz-
ing microscope, in understanding orien-
tation and density of fibers. Marion
Rhodes (University of Massachusetts)
described a method of obtaining struc-
tural information by mathematical eval-
uation of low-angle light-scattering pat-
terns of polymers. A polarizing micro-
scope equipped with a Bertrand lens
was found most convenient when cor-
relating such patterns with the mor-
phology of the polymers. The size of
the lobes of the scattering patterns
was related to the average dimension
of the spherulites, and this average
value gave a more accurate representa-
tion of the polymer morphology than
could be obtained by direct measure-
ment, which would have been hampered
by the presence of background spher-
ulites as well as intergrown material
which would be difficult or impossible
to measure directly.

Ilustrations were presented of these
applications and of the changes oc-
curring in polymers during thermal
treatment. The surface topography of
fibers was explored by Joseph Bloxsom,
who described how the Tolansky light-
profile technique could be used to make
quantitative measurements of height-
depth variations. This method involves

AR MAJOR BREAKTHROUGH
IN ULTRA-MICROTOMY

INSTANT
TOTAL
ARREST OF
THERMAL
ADVANCE

at touch of button...

EXCLUSIVELY WITH THE

REICHERT

ULTRAMICROTOME “OM U2”

ADVANTAGES:

Instant total arrest of thermal
advance eliminates time-con-
suming repositioning of knife
and specimen and combines
accuracy of thermal advance
with advantages of precision
mechanical feed. You merely
“dial” for automatic continu-
ous ultra-thin serial sections.
Knife and specimen holders
adjust to any position—glass
and diamond knives accommo-
dated.

The cutting speed is infinitely
variable between 0.5 and 5
mm/sec., and the whole instal-
lation is entirely vibration-free.

Hocher

WILLIAM J. HACKER & CO., INC.
Box 646, W. Caldwell, N.J. 07007
Telephone 226-8450 (201)
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// 0 DUTY
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AGITHERM

ONLY 36750
Hot Plate— '
—Magnetic Stirrer

New low cost plus
advanced design features

Now you can heat and stir simul-
taneously with WACO AGITHERM.
Heavy-duty individual controls allow
use of either stirrer or hot plate in-

the projection of a reticle in the object
plane of a microscope. Quantitative
measurements are made by observing
the displacement of the ghost reticle
in a previously calibrated system. The
technique may be used on solid or
liquid surfaces and does not require
that they be highly reflective. It may
be used to determine thickness and
refractive index of transparent films
and, being nondestructive, is of value
in studying time-dependent behavior.
The proceedings of this meeting will
be published and are expected to be
available next fall at $5 per copy
through the New York Microscopical
Society, located at the Museum of
Natural History, 79th Street and Cen-
tral Park West, New York, N.Y.
MARIE JONES
Bristol-Myers Company,
Hillside, New Jersey

The Electron Microscope and
Its Future Development

The first successful operation of an
electron microscope in North America
was announced in 1939 (I). Many of
the formidable technical obstacles that
lay in the way of obtaining electron
optical images at high magnification
were overcome in the encouraging at-
mosphere of E. F. Burton’s laboratory
at the University of Toronto. Accord-
ingly, to commemorate the anniver-
sary of the announcement, the Burton
Society of Electron Microscopists held
a special meeting at the university on
16 January 1965. The work of Bur-
ton’s talented group of students (which
included Cecil Hall, J. Hillier, W. A.
Ladd, and A. F. Prebus) was de-
scribed by Hillier (now at RCA,
Princeton). The achievement of Hillier
and co-workers in rapidly making a
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BEST REAGENTS
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May 1961. Price $14.75. AAAS
members’ cash orders $12.50. Pre-
sented at the International Ocean-
ographic Congress, New York, 31
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“It is a tremendous record of work
and mobilization of ideas, more than
up to date, with plenty of well-judged
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thirty contributions, but those of
Arrhenius, Bullard, Eriksson, Ewing,
Malkus, Thorson, and Welander call
for special mention.”

Endeavour, April 1962

dependently when desired. modified version of the Toronto micro-

scope commercially available to biolo-
gists and physicists considerably influ-
enced the pace of development of ul-
trastructural investigations.

J. H. Reisner (RCA, Camden) dis-
cussed the possibilities of viewing the
electron optical image by an image
intensifier—television

The 500 watt hotplate can be set
thermostatically at any temperature
up to 600° F. Pilot light indicates
when heat is on. The perforated
stainless steel case assures cool
vperation of motor. Compact de-
sign, 62’ diameter by 5" high.

No. F-84500 Agitherm Stirrer Hot
Plate, complete with one each glass

and Teflon covered stirring bars
¥ x 1%, for 115 volt, 60 cycle,
A.Coooii e $67.50.

ORDER NOW

LABORATORY SUPPLIES AND EQUIPMENT

WILKENS-ANDERSON (O.

CHICAGO 51, 1L

A225 W D'y 5i0
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system. It was
pointed out that image intensifiers al-
low electron microscope images to be
seen comfortably in a bright room,
while the illuminating beam is actually
reduced below normal operating in-
tensity. Methods of recording images
on video tape and of analyzing the
image were discussed. A method of

Mail your order

TO: AAAS PUBLICATIONS

1515 Massachusetts Avenue, NW
Washington, D.C. 20005
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analyzing the final image by means of
a pulse-height analyzer system was de-
scribed. Each line of the TV scan can
be separately analyzed to show the
number and density of objects in this
part of the image. R. K. Ham (Mc-
Master University) reviewed some re-
cent developments in the transmission
electron microscopy of thin crystalline
films, especially metals, and gave an
outline of the principles of diffraction
contrast and the use of selected area
electron diffraction. R. D. Heidenreich
(Bell Telephone Laboratories) dis-
cussed the resolution and contrast limi-
tations in imaging single atoms. He
used a wave optical approach, based
on reconstruction of the diffraction
image present in the back focal plane
of the objective lens, to show the limi-
tation in resolution due to the spherical
aberration of the objective lens. De-
terioration of the image due to inclu-
sion of inelastically scattered electrons
was also discussed. D. F. Parsons
(University of Toronto) discussed bio-
logical applications of electron diffrac-
tion and, in particular, recent work
on the configuration of polyamino
acids in very thin, oriented films.

These - lectures were followed by a
panel discussion about future develop-
ment of the electron microscope. Possi-
ble ways of enhancing electron optical
contrast in order to avoid the use of
heavy metal stains for biological ma-
terials were discussed. J. H. Reisner
indicated that most microscopes in
present use are not adjusted for maxi-
mum contrast. It is possible to find,
for a given microscope, accelerating
voltage, focal length for the objective
lens, and size and position for the
objective aperture which will give opti-
mum contrast. Reisner pointed out that
all the information necessary for mak-
ing these adjustments has been pub-
lished but has never been summarized
in a convenient form for the electron
microscopist.

Members of the panel agreed that
the best approach to increased electron
optical contrast was by use of in-
focus phase contrast. This appeared
more satisfactory than the low acceler-
ating voltage approach, since there
would be less damage to the specimen
being examined. In fact, it appears de-
sirable to increase the accelerating volt-
age above present levels (40 to 100 kv)
in order to reduce such damage. Ham
indicated that an extra-high-voltage
electron microscope would enable thick-
er and more representative metal speci-
mens to be examined with less loss of
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contrast due to inelastically scattered
electrons. Possible methods of achiev-
ing phase contrast were discussed by
Heidenreich, Hillier, A. F. Howatson
(University of Toronto), and Reisner.
Reisner considered that since the dep-
osition of contamination (a layer of
carbon formed by breakdown of hydro-
carbon vapor) on objects in the beam
can be minimized by surrounding them
with a cooled metal surface, it is now
more feasible to maintain a quarter
wavelength phase plate in operating
condition for a practical length of time.
However, considerable technical diffi-
culties in the manufacture of phase
plates and in protecting them from
damage by the electron beam have to
be faced. F. W. C. Boswell (Waterloo
University) considered that an im-
provement in contrast would be useful
also, for inorganic specimens, in de-
tecting vacancies and small dislocations
in crystalline substances.

Hillier prefaced a discussion on im-
proving the resolution beyond the
present 5 A for nonperiodic structures
by asking whether such an improve-
ment could be justified in terms of
available specimens. At this level of
resolution, the specimen would need
to be very much thinner than the
present minimum 50- to 200-A thick-
ness. A clear picture of molecular
structure or individual atoms can only
be obtained if the film is a few atoms
or molecules thick. This would pre-
clude the use of the relatively thick
conventional Formvar or carbon sup-
port films and would require a different
way of mounting the specimen. At
present there appear to be more possi-
bilities for improving the resolution of
the microscope than for improving
techniques for the preparation of speci-
mens. Improvements in the objective
lens design were discussed by Boswell,
Heidenreich, Hillier, Reisner, and
B. W. Schumacher (Ontario Research
Foundation). The advantages of super-
conducting magnet lenses were de-
scribed. With the use of such a lens,
using a few turns of wire, it should
be possible to make a dimensionally
“thin lens” with the spherical aberra-
tion reduced to one-half or one-third
of usual values. The high magnetic
stability of such lenses was empha-
sized. Schumacher asked whether a
mathematical analysis of strong mag-
netic and electrostatic lenses with in-
tercombined fields should not be
made in the hope of finding systems
of smaller overall spherical aberration
but still having rotational symmetry.
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The early studies of Gabor along these
lines were restricted to weak lenses
and limited by the fact that com-
puters were not then available. Hillier
then brought up the possibility of ob-
taining a negative spherical aberration
lens, suggesting that one type of nega-
tive correcting lens (having a very thin
charged membrane across the aper-
ture) should be reconsidered now
that contamination can be reduced to
small proportions. Heidenreich pointed
out the necessity for filtering out in-
elastically scattered electrons. These
electrons contain no determinate in-
formation about the structure of the
object and only cause deterioration in
resolution and contrast. However,
Schumacher suggested that energy loss
contrast is worth investigation where
contrast, rather than the resolution, is
the limiting factor. The intermediate
or final image can be subjected to
energy loss analysis in order to ac-
centuate this type of contrast. Reisner
pointed out that loss of resolution may
also occur due to charging of the speci-
men. He suggested that a conducting
type of resin might be advantageous
for reducing charging over thin sec-
tions of tissue. More use might be
made of thin carbon films evaporated
over the specimen. Reisner consid-
ered that it would be difficult to neu-
tralize the charges on the specimen
with a low-voltage electron gun since
the gun itself might cause the specimen
to charge up. R. G. E. Murray (Uni-
versity of Western Ontario) indicated
that a number of features of present-day
microscopes could be improved; for
instance, a more efficient phosphor for
the viewing screen might be found
and a better method of comparing ex-
actly the dimensions of two specimens
for one specimen and a magnification
standard) might be devised. There was
also some discussion of the difficulties
currently experienced by some electron
microscopists in preventing significant
etching of biological specimens while
using cooled-surface, anticontamina-
tion devices.

The meeting was adjourned with the
resolve to hold further discussions in
the near future in Toronto on elec-
tron microscope development.

D. F. PARSONS
Department of Medical Biophysics,
University of Toronto, Toronto 5,
Canada
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NEW MODEL LR-1
LASER-SOURCE RAMAN
SPECTROMETER
‘SPEEDS STRUGTURAL
DETERMINATIONS

For the first time, a high-performance,
low-cost Raman Spectrometer is available
to the spectroscopist. Compact and easy
to use, the new instrument combines a
gas laser source with a high-resolution
grating monochromator to provide a to-
tally new approach to a well-known ana-
lytical concept.

Raman spectra provide important supple-
mentary information to any research
laboratory conducting qualitative or
quantitative analyses with infrared spec-

troscopy. Simpler than infrared spectra
because of the lower intensity of over-
tone and combination bands, Raman
spectra permit better analytical discrimi-
nation between substances in a mixture.
Since Raman line intensity is directly pro-
portional to concentration, quantitative
calculations are easy to perform.

Raman spectra are essential for structural
analyses. Only a combination of infrared
and Raman spectra will permit determina-
tion of geometric and symmetry proper-
ties. Raman lines correspond to energy
differences in the vibrational and rota-
tional states of the molecule.

The P-E Laser-Excited Raman Spectrom-
‘eter, Model LR-1, is a complete recording
instrument at a comparatively low price.
For full information and sample spectra
write to Instrument Division, Perkin-Elmer
Corporation, 723 Main Ave., Norwalk,
Connecticut.
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Forthcoming Events
May

20-21. Fiber Soc., Atlanta, Ga. (L.
Rebenfeld, Box 625, Princeton, N.J.)

20-21. Medical Diagnostic Applications
of Ultrasound, conf., Pittsburgh, Pa. (C.
Moses, Univ. of Pittsburgh School of
Medicine, Pittsburgh 15213)

20-22. American Cleft Palate Assoc.,
annual, New York, N.Y. (C. O. Wells,
Parker Hall, Columbia, Mo.)

20-22. Diabetology, Paris, France. (M.
Rathery, Hétel-Dieu, 1, Pl. du Parvis
Nétre-Dame, Paris 4°)

20-22. American Gynecological Soc.,
New York, N.Y. (C. J. Lund, 260 Crit-
tenden Blvd., Rochester 20, N.Y.)

20-25. Intersexuality in Fishes, Sara-
sota, Fla. (E. Clark, Cape Haze Marine
Laboratory, 9501 Blind Pass Rd., Sara-
sota)

21-22. Surface Physics, 3rd annual
symp., Pullman, Wash. (E. E. Donaldson,
Dept. of Physics, Washington State Univ.,
Pullman)

21-22. Women of Science, symp., Ben-
nington, Vt. (H. W. Toolan, Putnam
Memorial Hospital Inst. for Medical Re-
search, Bennington)

21-23. Exfoliative Cytology, 2nd in-
tern. congr., Paris, France. (Intern. Acad.
of Cytology, 5841 Maryland Ave., Chi-
cago, Ill. 60637)

23-24. American Laryngological Assoc.,
annual, Colorado Springs, Colo. (L. G.
Richards, 12 Clovelly Rd., Wellesley Hills

82, Mass.)
23-26. Administrative Management
Soc., 46th intern. conf., Minneapolis,

Minn. (R. C. Walter, 32 W. 40 St., New
York 10018)

23-26. Radiation Research, 13th an-
nual, Philadelphia, Pa. (A. C. Upton, Bi-
ology Div., Oak Ridge Natl. Laboratory,
Oak Ridge, Tenn.)

23-26. Social Medicine, intern. conf.,
Berlin, Germany. (Secretariat, Deutsche
Gesellschaft fiir Sozialmedizin, Alster-
glacis 3, Hamburg 13, Germany)

24-26. Hygiene and Preventive Medi-
cine, 4th intern. congr., Vienna, Austria.
(Vienna Acad. of Medicine, Alserstr. 4,
Vienna 9)

24-26. Standardization of Pharmaceu-
tical Preparations, 2nd intern. congr.,
Leipzig, East Germany. (J. Richter,
Deutsches Inst. fiir Arzneimittelwesen,
Grosse Seestr. 4, Berlin-Weissensee, East
Germany)

24-27. Thyroid, 5th intern. conf., Rome,
Italy. (T. Winship, American Thyroid
Assoc., 110 Irving St.,, NW, Washington,
D.C. 20010)

24-28. Australian Inst. of Metals, an-
nual conf., Brisbane. (Secretary, AIM,
P.O. Box 107, North Quay, Brisbane)

24-28. International Planned Parent-
hood Federation, Western Pacific regional
conf., Seoul, Korea. (T. Katagiri, IPPF
Western Pacific Regional Office, No. 2,
1-chome, Sadohara-cho, Ichigaya, Shin-
juku, Tokyo, Japan)

24-28. Radioisotope Sample Measure-
ment Techniques in Medicine and Biology,
intern. symp., Vienna, Austria. (J. H.
Kane, Intern. Conferences Branch, Div.
of Special Projects, U.S. Atomic Energy

Commission, Washington, D.C. 20545)

24-29. International Federation for
Information Processing, congr., New
York, N.Y. (AFIP, 345 E. 47 St., New
York 10017)

24-1. Cloud Physics, intern. conf., To-
kyo and Sapporo, Japan. (H. Hatakeyama,
Japan Meteorological Agency, Otemachi
Chiyoda-ku, Tokyo)

25. American Iron and Steel Inst., an-
nual, New York, N.Y. (G. S. Rose, 150
E. 42 St., New York 10017)

25-26. American Otological Soc., Col-
orado Springs, Colo. (J. A. Moore, 525
E. 68 St,, New York 10021)

25-27. Armed Forces Communications
and Electronics Assoc., 19th annual conv.,
Washington, D.C. (AFCEA, 1725 Eye St.,
NW, Washington 20006)

25-27. American Astronautical Soc./
Acrospace Electrical Soc., Space Elec-
tronics symp., Los Angeles, Calif. (L. T.
Isaacs, Douglas Aircraft Corp., Long
Beach, Calif.)

25-28. American Assoc. for Contami-
nation Control, 4th annual, Miami Beach,
Fla. (W. T. Maloney, AACC, 6 Beacon
St., Boston, Mass. 02108)

25-29. Structure and Control of the
Melanocyte, conf., Sofia, Bulgaria. (N.
Anchev, c/o Oncological Inst., Sofia)

25-29. American Assoc. on Mental De-
ficiency, 89th annual, Miami Beach, Fla.
(J. E. Horner, AAMD, Oregon Fairview
Home, 2250 Strong Rd., SE Salem)

26-28. Canadian Botanical Assoc.,
Carleton University, Ottawa, Ont. (R. L.
Taylor, Plant Research Inst., C.E.F., Ot-
tawa, Canada) :

26-28. Cineradiography, 3rd symp.,
Antwerp, Belgium. (S. Masy, Steenweg
op Waver 256, Heverle, Belgium)

26-28. Peaceful Uses of Space, 5th
natl. conf., St. Louis, Mo. (G. W. Fergu-
son, Fleishman-Hillard, Inc., 407 N. 8
St., St. Louis 63101)

26-28. Analysis Instrumentation and
Chemical and Petroleum Instrumentation,
1st ISA intern. symp., Montreal, Quebec,
Canada. (E. J. Minnar, ISA, 530 William
Penn Pl., Pittsburgh, Pa. 16219)

26-29. Biological Characterization of
Human Tumers, intern. symp., Abbaye
de Royaumont, France. (W. Davis, c¢/o
Chester Beatty Research Inst., Fulham
Rd., London, S.W.3, England)

26-29. Electrochemical Aspects of
Molecular Biology, symp., Jena, East
Germany. (H. Berg, Inst. fiir Mikro-

biologie und Experimentelle Therapie,
Deutsche Akademie der Wissenschaften
zu Berlin, Beuthenbergstr. 11, Jena)

27-29. American Gastroenterological
Assoc., Montreal, Quebec, Canada. (D.
Cayer, 2240 Cloverdale Ave., Winston-
Salem, N.C.)

27-29. American Ophthalmological
Soc., Hot Springs, Va. (S. D. McPherson,
Jr.,, 1110 W. Main St.,, Durham, N.C.)

27-29. American Assoc. of Physical
Anthropologists, annual, Pennsylvania
State Univ., University Park. (F. E. John-
ston, Dept. of Anthropology, Univ. of
Pennsylvania, Philadelphia 4)

27-30. Neuro-Ophthalmology and Neu-
rogenetics, intern. congr., Albi, France.
(M. Amalric, Congrés Intern. de Neuro-
Ophthalmologie et Neuro-Génétique, B.P.
79, Albi, Tarn, France)

SCIENCE, VOL. 148



