13 November 1964

Vol. 146, No. 3646

SCIENCE

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

MIGRATORY SPARROW



UNPARALLELED OE

1

RCA now offers a heretofore unobtainable
combination of highly desirable photo-
multiplier characteristics in one tube. Fore-
most of these attributes are unparalleled
high speed and low noise characteristics
coupled with high quantum efficiency.
These are just a few of the exeiting bene-
fits of RCA’s new Photomultiplier—the de-
velopmental RCA-C31000. A “‘universal”
type of tube for pulse applications, this 2”
photomultiplier has a rise time of less than
2 nanoseconds. In addition, the improve-
ment in the noise characteristic has been
demonstrated by the measurement of ther-
mionic emission values as low as 10 elec-

electrons

...24%

Cm’Sec

trons em 2 sec! at 25°C from the photo-
cathode.

This new phototube offers unexcelled
QE. For example: RCA-C31000, with its
bi-alkali photocathode, has a typical quan-
tum efficiency of 249 at 3850 angstroms.
Many S-11 types with CS4Sb cathodes have
a QFE of only 169 at 4200 angstroms. And
of high importance, its dark current values
are improved by as much as three orders
of magnitude over S-11 types.

RCA-C31000, already finding applica-
tion in liquid scintillation counting, time-
of-flight measurements, medical equip-
ment, and coincidence counting, has as

(Typical) @ 3850 R

@25°C

among its numerous features: Low resid-
ual radioactivity envelope « 50 ohm out-
putline to eliminate ringing * Teflon sock-
et supplied, to accommodate base of rigid-
pin construction * Uniform collection effi-
ciency * CuBe substrate for stability * 89,
(max. ) Pulse Height Resolution * Freedom
from shock excitation <+ No after pulse.

For more information on RCA-C31000,
or other RCA Photomultipliers, including
versions with semi-flexible leads, or potted
voltage dividers, see your RCA Represent-
ative. For technical data, write: RCA Com-
mercial Engineering, Section K31Q, Har-
rison, New Jersey.

RCA Electronic Components and Devices

The Most Trusted Name in Electronics



See how these highly-regarded
Saunders college texts have been made

EVEN MORE USEFUL

New (2nd) Edition!

Ready January!

Carpenter’s IMMUNOLOGY AND SEROLOGY

Gives clear, undergraduate level discussions of the newest concepts, methods, tests

Here is a thorough and extensive revision of a suecesstul
introductory text on the study of immunity and serum
constituents. Using a traditional approach, Dr. Carpenter
offers a straightforward presentation to the college senior
and graduate whose background includes organic chemistry,
physics, biology or zoology and physiology.

Current developments and advanees in this rapidly expand-
ing field are all included in this New (2nd) Edition. You’ll
find many new or enlarged discussions on such vital topies
as: Mechanisms by which the body resists and combats in-
fection—The role of interferon in natural resistanee to

virases—immunologie tolerance, eytotoxicity, tissue trans-
plantation reactions—lapus erythematosus and other immu-
nologic diseases—Agammaglobulinemia and the role of anti-
body in viral immunity and in hypersensitivity,

Recent discoveries of the chemieal basis of the specificity of
blood group substances and baeterial antigens have been
added. New coneepts of the cellular origin of antibodies,
including the role of the thymus, are also set forth.

By PRILIP L. CARPENTER, Ph.D., Professor of Bacteriology, Uni-
versity of Rhode Island, About 450 pages, 614” x 914”7, illustrated.
About $8.00. New (2ud) Edition—Rcady January, 1965!

New (2nd) Edition!

Guyton's

FUNCTION OF THE HUMAN BODY

Attractive, redesigned format contains more text material—3 new chapters—45 new drawings

This text for the introductory college course in human phys-
iology combines thorough coverage of its subject with clear,
precise, expository writing., Although perfectly suited for
the rigorous survey course, this second edition requires
only a minimum acquaintance with math, chemistry or
biology.

Step-by-step, the author leads the student to a comprehen-
sive understanding of the basic principles upon which the
function of the human body is dependent. Major emphasis
is devoted to normal function, but selected abnormalities

New!

that serve to elarify physiologic points are also discussed.
You’ll find vital new information on such topies as: the
counter-current coneentrating system of the kidneys—ithe
mechanism of absorption from the gastrointestinal tract—
hormonal control of metabolic functions—ecardiac output.

Now accompanied by the well designed lab manual shown
below.

By ARTHUR C. GUYTON, M.D., Professor and Chairman of the De-
partment of Physiology and Biophysics, University of Mississippi  School
of Medicine. 433 pages, 7%4” x 104”7, 351 illustrations.

$7.75. New (2nd) Edition—Published April, 1964

Ready January!

Armstrong’s LABORATORY MAN UAL

to accompany Guyton's Function of the Human Body

Beautifully organized in 32 practical experiments, this new
lab manual is designed as a companion to Guyton's Fune-
tion of the Human Body. It may be adapted for use with
other texts. Dr. Armsirong has chosen experiments, both
fundamental and applied, that clearly illustrate basie prin-
* ciples in each of the important areas of human physiology.
Wherever possible the student himself serves for the ex-

Please send and bill me;

periments; otherwise the albino rat, frog, turtle or dog are
used, Tearout sheets for recording answers, results, diagrams,
ete. are provided. An appendix lists materials needed,

By GEORGE C. ARMSTRONG, JR., M.D., Associate Professor of Phys.
iology and Biophysics, University of Mississippi School of Medicine. About
330 pages, 7V4” x 10V4”. About $4.50.

New—Ready fanuary, 1965!

Gladly Sent to Teachers on Approval

_—————_—-—-‘—-—n—-——-——-—n-__—n—_u-—‘u—_‘__u.—_ﬂ-—.n———-—*_—m-‘_————q——-—-~—_-

W. B. SAUNDERS COMPANY

West Washington Square, Phila., Pa., 19105

[ Carpenter’s Immunology & Serology . . About $8.00

[0 Guyton’s Funetion of Human Body .. $7.753 [1 Armsirong’s Laboratory Manual . .. ...About $4.50

Teaching Position(Discount accorded full-time teachers tisting afliliation)

Name o Address
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LETTERS  [Ethics, Law, and the Universities: M. S. Marshall and J. P. Sutton; World Trade in
Technology: S. V. Hart; College Boards for Biology: 4. B. Grobman;
Prestige in the Two Cultures: L. 4. Stone

EDITORIAL  Basic Research Journals

ARTICLES Dendrites: W. 4. Tiller

Understanding of this familiar phenomenon has led to the development of
useful man-made materials.

Growth, Maturation, and Senescence in Fruits: J. B. Biale .. ... .. ... ... .. ..... -

Recent knowledge on growth regulation and on biological oxidations has been
applied to studies with fruits.

Underwater Sound: Deep-Ocean Propagation: R. A. Frosch .. ................ ..

Variations of temperature and pressure have great influence on the
propagation of sound in the ocean.

“Science 100,” 1963-64: H. H. J. Nesbitt and J. Hart ....... ... .. .. ......... cee
Original papers are used as textbooks in a university course for nonscience

students.

NEWS AND COMMENT  Nobel Prize: Three Honored in Physics; Astronomy: Proposals for Major

Construction Program; Sartre: The Other Culture ...................... ..

Report from Europe: Genetics at Cologne: V. K. McElheny . ...................

BOOK REVIEWS Copolymerization, reviewed by C. Walling; other reviews by L. Carmichael,
A. Ruthmann, K. K. Innes, R. E. Schultes, C. L. Christ, C. D. Hurd ..........

ReEPORTS Lunar Occultation of X-ray Emission from the Crab Nebula: S. Bowyer et al. ... ...

Graphitization of Organic Material in a Progressively Metamorphosed Precambrian
Iron Formation: B. M. French . . .. . . . . . . .. .

Meteoritic Zircon: U. B. Marvin and C. Klein, Jr. .. .. ... ... . . . . . . . .. .. . . ... ...

Synergism between a Lactate Dehydrogenase—Elevating Virus and Eperythrozoon
coccoides: V., Riley .. .. ..

Phosphorus Excretion and Body Size in Marine Animals: Microzooplankton and
Nutrient Regeneration: R. E. Johannes ... ... ... .. .. .. ... ... ... ... . ....
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ASSOCIATION AFFAIRS

Genetic Regulatory Mechanisms at the Population Level in Man: P. A, Parsons

Sporangium Discharge in Pilobolus: A Photographic Study: R. M. Page
Ionizing Radiation: Effect on Genetic Transcription: E. C. Pollard

Ceratocystis Infection in Sweet Potato: Its Effect on Proteins, Isozymes, and
Acquired Immunity: D. J. Weber and M. A. Stahmann

Crustacea: A Primitive Mediterranean Group also Occurs in North America:
B. Maguire, Jr.

Epidermal Papillomas with Virus-like Particles in Flathead Sole, Hippoglossoides
elassodon: S. R. Wellings and R. G. Chuinard

Antibody Plaque Formation by Normal Mouse Spleen Cell Cultures Exposed in
vitro to RNA from ITmmune Mice: H. Friedman

Enzootic Sendai Virus Infections in Mouse Breeder Colonies within the United
States: [J. C. Parker et al.

Control of Synthesis of RNA and Protein in Diapausing and Injured Cecropia
Pupae: S. J. Berry, A. Krishnakumaran, H. A. Schneiderman

California Sparrows Return from Displacement to Maryland: L. R. Mewaldt

Collagenolytic Activity of Intact and Necrotic Connective Tissue: E. R. Goldstein,
Y. M. Patel, J. C. Houck

Immunity and Susceptibility toward Cheek Pouch Transplants of a Mouse
Leukemia: R, 4. Adams

Galactosidase Action on Human Blood Group B Active Escherichia coli and
Ox Red Cell Substances: G. F. Springer, J. H. Nichols, H. 1. Callahan

Bats: Sensitivity to DDT: M. M. Luckens and W. H. Davis

Sex-Linked Albinism in the Japanese Quail: /. K. Lauber

Puromycin Effect on Memory Fixation in the Goldfish: B. W. Agranoff and
P. D. Klinger

Environmental Variables in Discase

MEETINGS History of Microbiology: R. N. Doetsch; Interferon: M. M. Sigel: Mitochondrial
Structure and Function—A “Compostium™: B. Chance and R. W. Estabrook:;
Forthcoming Events .

COVER

California]

Migratory  white-crowned
(Zonotrichia leucophrys gambelii) at
its wintering ground near San Jose,
California. Birds of this species nest in
northern Canada or Alaska and re-
turn each fall to the same location
in California. They also have the abil-
ity to go back to the same winter
home after artificial displacement
across the continent. See page 941.
[William K., Kirsher, Menlo Park,
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Kodalk advertises:

false, ugly, useful colors. .. help from the Bureau of Mines...the question raised by a new film

Try crazy color

Children like these deserve Kodak film

Pictures like these are seen in Life, Look, and The Saturday
Evening Post as they should be seen—in color. There we boast
of film to renew your conviction that the world is beautifully
colored. Here we advise of another color film of ours care-
fully designed to show chlorophyll as magenta, a film that
depicts the works of nature and of man in colors thoroughly
false, generally ugly, and possibly useful.

As put up for use in aerial cameras, this KopAKk EKTA-
CHROME Infrared Aero Film runs no less than around $110.
We have learned that there are still some people around who
are shy about laying out that kind of money on precious
little assurance of success in their endeavors. We have there-
fore put it up in 135 form so that they can try out 20 shots
in a Kobak RETINA Reflex Camera or such other 35mm still
camera as the less fortunate find at hand.

A note to Eastman Kodak Company, Special Sensitized Products
Division, Rochester, N. Y. 14650, will start one or more cassettes to-
ward the Kodak dealer you name. We'll also tell you what to do about
processing the film for the projector, just like real color film.

Yo

An energy distribution like |5n. itm. %m., will come out red;

100.
lll‘
1

, green; and , blue. The first is the
most interesting. If you would like to be able to pick out from
the rest of a scene of cropland or forest or a specimen of tissue
or a patient’s epidermis or a single cell at work—if you would
like to pick out the parts that particularly absorb in this band,
or particularly fail to absorb in this band, then this crazy film
(aided by a wise choice of filter) fits you with the right kind of
eyes, cheaply and simply. The ASA Exposure Index to day-
light or electronic flash is 100 with a Kobpakx WRATTEN Filter
No. 12 over the lens.

The rise of silazanation

We use 1,1,1,3,3,3-Hexamethyldisilazane (EASTMAN 9151) our-
selves in our research on oil-soluble vitamins and food mono-
glycerides. It makes them volatile. Almost any hydroxyl-con-
taining organic molecule that is not a high polymer becomes
airborne at its kiss.* Almost any such compound one tries
seems to turn into an ideal subject for sharp-cutting gas-liquid
chromatography when made a trimethylsilyl ether. It is like re-
placing the proton of each hydroxyl with a bunch of balloons
that protect it and lift it away from the grasp of hydrogen
bonds. Maybe we would have missed the chance to base a
business on high-vacuum distillation of heat-labile substances
if silazanation had been discovered 30 years ago.

Silazanation, if the truth were known, drifted into our ken
in the late summer of ’63. A chemical news story told that a
team at a medical school in Pittsburgh was having great good
luck purifying carbohydrates and related polyhydroxy com-
pounds by GLC with the trimethylsilyl derivatives. Without
further ado we turned to the bench and enjoyed the same good
luck with it on our vitamins and monoglycerides. Others had
spectacularly good luck in their fields. Papers are popping all
over on GLC of silazanized fatty acids, steroids, plant sterols,
bile acids, alkaloids, barbiturates. There has also been one
(Ann. 659,°190) on silazanation for peptide synthesis. The best
is yet to be, now that we announce the easy availability of
25 grams of EASTMAN 9151 for $14.65.  ~ ’

And to whom are we all indebted ? In part, to the U. S. Con-
gress for voting tax money to help the coal industry compete
in liquid fuels. In carrying out this mandate of the people, the
U. S. Bureau of Mines found trimethylsilyl derivatives useful
in analysis, identification, and purification of phenols and
pointed out the applicability of GLC to the problem. Even an
explanation of why chlorotrimethylsilane catalyzes the re-
action comes from the Bureau. True, the Bureau was probably
being influenced by organosilicon research sponsored by a
glass company and two other big companies that happen to
make silicones.

EAsTMAN 9151 also inactivates GLC support materials
against adsorption of the gaseous solute in competition with
the stationary-phase liquid. This was discovered in the non-
political, non-commercial, prestige-covered halls of Cambridge
University, alma mater to Isaac Newton. The boys were
grinding up firebrick and taking their lead from the U.S.
Bureau of Mines on the affinity of hexamethyldisilazane for
the hydroxyls in the stuff.

To find out about all the EASTMAN Organic Chemicals and their
prices, write Distillation Products Industries, Rochester, N. Y. 14603
(Division of Eastman Kodak Company).

* We kiss as follows: to 10 mg. of material, add 1.0 ml. of Pyridine (EASTMAN 214),
0.2 ml. of EAsTMAN 9151 and 0.1 ml. of Chlorotrimethylsilane (EASTMAN P8710).
Shake for 30 sec. and let stand for 5 min. while NHiCl precipitate settles. Take
aliquot for GLC. To save for future reference, continue washing with alternate
5 ml. portions of water and Hexane (EASTMAN P1135) until pyridine odor is gone.

Prices subject to change without notice.

For background on how many milliroentgens film can distinguish from natural background
A new free pamphlet on personal monitoring films is available from Eastman Kodak Company, Special Sensitized Products Dmsnon, Roch-

ester, N. Y. 14650. It contains a bibliography.

For background to the need for background on monitoring against background

Film-badge services rely on agreed “safe’ levels of personal
exposure. The arrangement permits the customer to treat
the whole thing as routine. Is there any obligation to reopen
the subject merely because a newer Kodak film happens to

860

make it just as easy to detect a much smaller increment over
natural background than was possible when the conveniently
safe levels were chosen?

SCIENCE, VOL. 146



NEW
Catalog

NEW
Compounds

NEW
Prices

All new 72 page catalog.

Over 700 C14, H3, S35 & P32 compounds;

Mossbauer Materials, Radionuclides, & Sources,

Write for '‘Catalog L'’ today. New England Nuclear Corp.
8575 Albany St., Boston 18, Mass. Phone (617) 426-7311

LABELED
CHEMICALS -




MONTREAL - 131st AAAS

Order Your General Program

It provides complete, detailed information about all the
sessions and symposia scheduled, the Annual Exposi-
tion of Science and Industry, and the Science Theatre.

Program Highlights

Moving Frontiers of Science V. C. Wynne-Edwards on self-regulating
systems in animal populations; J. M. Harrison on nonrenewable world
resources; Philip Morrison, “New Channels in Astronomy”; and Clement
L. Markert on role of genes in embryonic development.

Interdisciplinary Sympeosia Possible meteoric or lunar influences on me-
teorological phenomena; basic concepts of biochemical differentiation;
medical geology and geography; history of the popularization of science.

Special Sessions AAAS Presidential Address by Alan T. Waterman; the
Joint Address of Sigma Xi and Phi Beta Kappa by René Dubos; the George
Sarton Memorial Address by Lloyd G. Stevenson; the National Geographic
Society Illustrated Lecture; and the AAAS Distinguished Lecture by Lord
Brain, retiring president, British AAS.

International Conference on Primate Behavior Three AAAS sections and
the combined ESA and ASZ Section on Animal Behavior and Socio-
biology are sponsors. Six sessions, open to the public, will include 37
speakers from four continents.

AAAS Committees Sessions of the AAAS Committee on Meetings, in-
cluding two sessions on the sociology of science arranged and chaired
by Robert K. Merton; and the Commission on Science Education.

Sections and Societies The 20 AAAS Sections and some 76 participating
societies are scheduling specialized symposia; some have sessions for con-
tributed papers.

AAAS Science Theatre The latest foreign and domestic films.

Exposition The Annual Exposition of Science and Industry is adjacent to
all session rooms on the convention floor of the Queen Elizabeth Hotel.

Advance Registration By registering in advance, you avoid delay at the
Registration Center on arrival, you receive the General Program in time
to plan your days at the meeting, and your name is posted in the Visible
Directory of Registrants when the meeting opens. Use the coupon below.

AAAS
1515 Massachusetts Ave.,, NW
Washington, D.C. 20005

(Check 1a or 1b)
la. [J—Enclosed is $5.00 Advance Registration Fee. This brings me the General Program and a Convention Badge.

1b. [J—Enclosed is $3.00 for the General Program. (If | attend the meeting, the Badge, which | need to obtain the privileges of the meeting,
will cost me $2.00 more.)

2. FULL NAME (Dr., Miss, €10.) ... uueunituiruaeeeeeueeasasosesosoasdoasesassoececsassscsssassassosssssossossaennesncssesnescosensnas
(Please print or typewrite) (Last) (First) (Initial)

3. OFFICE ] OR HOME [] ADDRESS .........ciivvireennns G esansees sescsenscacasssoasssecattossaeteattoacaaseaconracasesosnassenas
(For receipt of General Program)

4. ACADEMIC, PROFESSIONAL, OR
BUSINESS CONNECTION ... .. .eiiitietnetneeeeeeaoneancasoasnssennesassasnacasssssasosssanessosassscnsnsasenasosossnsnasnsssas

5. FIELD OF INTEREST ......cctiiiierneunenanannoasacasocsssctncascnnanaannes U

6. CONVENTION ADDRESS ...ttt iiitiiitteeiureenneeeooaeesocansesesaneessssesnssosscesassassssesssssostncennsanasnsesssasssssns
(May be added later, after arrival)

Please mail this coupon and your check or money order for the total amount to the AAAS in Washington, D.C. (address as shown)
862 : SCIENCE, VOL. 146



MEETING « 26-31 DECEMBER

Reserve Your Hotel Room

Make sure you have the accommodations you prefer.
A list of headquarters hotels of participating societies
appears on page 299, 17 July, SCIENCE. The AAAS
headquarters is the Queen Elizabeth.

The hotels for the AAAS Montreal meeting have established special,
low rates and have reserved large blocks of rooms for the meeting.

Use the coupon below to make your hotel reservation in Montreal.
Send your application to the AAAS Housing Bureau in Montreal, not
to any hotel. Give a definite date and estimated hour of arrival, and also
probable date of departure. The Housing Bureau will make the assign-
ment and send you a confirmation promptly.

A rollaway bed can be added to any room at $3.00 per night. Mail
your application now to secure your first choice of accommodations.

Hotels with asterisks have unlimited free parking for guests. The Windsor
has overnight free parking for guests, but not between the hours of 9 a.M.
and 4 p.M.

HOTEL RATES

For a list of the headquarters of each participating society and sec-
tion, see page 299, 17 July, SCIENCE.

Hotel Single Double Twin Suite
*Queen Elizabeth $ 8.50, $15.00 $15.00 $30.00-$50.00
10.00
*Sheraton-Mount Royal 8.50, 15.00 15.00 25.00- 45.00
10.00
Windsor 8.50 15.00 15.00 25.00- 45.00
*Laurentien (Sheraton) 7.50 12.00 12.00 21.00- 30.00
Ritz Carlton 10.00 15.00 15.00 35.00
Berkeley 7.00 10.00 10.00 17.50

Montreal Municipal Tourist Office

AAAS Housing Bureau
2055 Peel St., Suite 525 Date of Application
Montreal 2, Que., Canada

Please reserve the following accommodations for the 131st Meeting of the AAAS in Montreal, 26-31 December 1964

First Choice Hotel .................... .... Second Choice Hotel ....................... . Third Choice Hotel ........................
Type of room: Single [[] Double [[] Double, twin beds [] Svite [] Rates: Desired ............... Maximum ... .. .00,
Number in party ...c.ouniiiiiiiiiiieiiieennnns. eteeaeaeeeaas Sharing this room will be: .................. Ceneeenenn R,

(List name and address of each person, including yourself. Attach list if space is insufficient.)

DATES: ARRIVAL ... ... iiiiiiinerennacnannensees AMo Lo, PM. ..oeiennan.. DEPARTURE ........ et cescateerestancnnanns
(These must be mdvcufed——add approximate hour, A.M. or P.M.)

NAME L. it iiiiaieeneneananoans Geeesesaecnet ettt iarettateasentaanasetoseteans R R S I

(lndlvuduol requeshng reservation) (Please prmt or type)

ADDRESS .. ....iiiiiiiiiiietretanatesonascassanessnas St eetescce sessasssaseseascasaassaaans tetecesesesaseeesasasssanenens cessecan
(Street) (City) (Stufe/Provmce) (ZIP Code/Zone)

Mail this coupon now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.
13 NOVEMBER 1964 863



Wherever it’'s worn,
it says dependable
instrument service.
And it's worn
everywhere.

We believe that every purchaser
of a Nuclear-Chicago instrument
deserves reliable service when
and where it's needed. That's
what this “smile” symbol means:
dependable service, l

here.
everywhere G

This kind of service depends on

the man who answers your call. So
our “smile” says people, too.
Experienced, qualified people—ready
to handle an emergency repair

or a routine calibration. People you
can talk to about an instrument
modification or conversion. People
who see to it ‘that you get what you
want in parts and accessories.

We've put men of this caliber into
a nation-wide network of service
centers—17 service offices, 24
franchised service agents, and 22
authorized service representatives. All
this to make sure Nuclear-Chicago
service is where you are.

Further, we offer two types of
service contracts: one covers all

service costs; the other provides
maintenance and system
assurance tests.

Get the full story on dependable
instrument service. Call your
Nuclear-Chicago sales engineer or
your nearest service office. Or
write for our service brochure.

NUC:8.4.208

NUCLEAR-CHICAGO
CORPORATION
349 Howard, Des Plaines, lllinois 60018 U.S.A.

In Europe: Donker Curtiusstraat 7
Amsterdam W, The Netherlands




How do you take a picture of something you can’t see?

Transient oscilloscope traces in the sub-
nanosecond range move too fast for the hu-
man eye. How can you study them?

Use Polaroid 10,000-speed Land film. It's
fast enough to make clear, high-contrast pic-
tures of the most fleeting traces. And the re-
sults are fast, too.

Your pictures are fully developed in 10 sec-
onds. If you are studying sequential traces,
you can click off a full roll (8 exposures) in
20 seconds. Simply let the film stay in the
camera back for 2 seconds, then pull the tab,

repeating the process for each exposure.
Strip away the negative and you've got eight
finished pictures.

The catalog name for this film is Polaroid
PolaScope Type 410. It's panchromatic, re-
sponds best to blue phosphors such as P-11.
The film's extreme sensitivity lets you use
small camera apertures and low beam inten-
sities too, so your trace pictures are really
sharp. )

Try Type 410 Land film the next time you
need oscilloscope pictures. And see.

POLAROID AND POLASCOPE®

Polaroid 10,000-speed Land film.
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THE GILSON RESPIROMETER, an in-
novation in the field of microrespirometry,
-provides for differential respirometry with
digital readout in numbers of microliters.

A calibrated micrometer returns the
manometer fluid to its balanced position by
movement of a piston in the enclosed vol-
ume. This obviates the need for calibration
of glassware and simplifies calculations.

Because there is no change in the level
of manometer fluid at balance, this permits
the connection of a large number of mano-
meter-flask units to but a single reference
flask.

Varying barometric pressure and moder-
ate variations in temperature have no
effect. Furthermore, with an attached
barometer and system for evacuation and

- supplying gas, an experiment can be con-

ducted at either a standard pressure or at
a pressure which may be chosen in order to
simplify calculations.

Refrigerated and photosynthesis models
are available.

A severalfold increase in accuracy and
reproducibility of results is provided in
comparison with a nondifferential method.

=

THE GME OXYGRAPH was devel-
oped in collaboration with Dr. S. Kuby
of the Enzyme Institute, University of
Wisconsin, Madison. It is a micro
platinum cathode for recording rapid
changes of oxygen con- ;
centration in solution.
The design of the elec-
trode vessel is such as to
minimize air diffusion
into the 2.5 ml. cell.
Recording
is done on fan-
folded, 20-cm.-
wide paper with
millimeter :
square mark-
ings. The
response time
is about one ¢ ’
second for the % k&

5 1 &

»
GME POLYGRAPHS are
designed to provide conveni-
ent and accurate recording of
physiological variables en-
countered in physiology, phar-
macology, cardiovascular sur-
gery, cardiac catheterization,
and anesthesiology. The ex-
clusion of utility for industrial
use has resulted in simplifi-

full span of cation of operation and struc-
200 mm. ture without loss of function
Li in the field of biology.
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THE ESSENCE OF DIRECT AND SIMPLE DESIGN AND RUGGED CONSTRUCTION

TO PROVIDE THE HIGHEST RELIABILITY

)
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UV-254
UV-265 1F for nucleotides

UV-280 1F for proteins

GME ULTRAVIOLET ABSORPTION
METERS are designed to indicate which
test tubes in the Fractionator contain ma-
terial of interest.

Sex

GME FRACTIONATORS have been in use
for many years and are being ordered in
ever-increasing numbers. All of the avail-
able types of collecting units may be actu-
ated by the new Gilson combination drop
counter and timer, or by the Gilson volu-
metric unit. A miniature cold room is avail-
able to refrigerate the column without
condensation problems.

GME HIGH-VOLTAGE
ELECTROPHORATORS
are designed to provide rapid
and convenient separation of
polypeptides, amino acids,

J nucleotides, and many other
r ~ compounds. The use of large
sheets of paper permits chro-
matography in a second di-
mension for “finger print-
ing,” and high resolution one-
dimensional separations.
Model D—5,000 volts at 300
ma.; Model DW—10,000 volts
at 500 ma.
THE GME TRANSFERATOR is an instru- L
ment designed to facilitate the use of the 1
spectrophotometer. Successive samples
may be transferred from test tubes into the
spectrophotometer cuvette, read, and trans- -
ferred back into the original test tubes.
\_ AN J _J
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affiliated.

Editorial Board

ROBERT L. BOWMAN Witrtarp F, LisBY
MELVIN CALVIN GorponN J. F. MacDoNAaLD
JoSEPH W. CHAMBERLAIN EVERETT 1. MENDELSOHN
FARRINGTON DANIELS Near E. MILLER

JouN T. EpsaLL CoLIN S. PITTENDRIGH
Davip R, GODDPARD KENNETH S, PITZER
EMIL HAURY ALEXANDER RICH
ALEXANDER HOLLAENDER DEWITT STETTEN, JR.
ROBERT JASTROW EpwaARrD L. TATUM

EpwIN M. LERNER 11 CLARENCE M. ZENER

Editorial Staft

Editor
PHiLir H. ABELSON

Publisher ' Business Manager
DAEL WOLFLE Hans Nusssaum

Managing Editor: ROBERT V. ORMES

Assistant Editors: ELLEN E. MurpHY, JOHN
E. RINGLE

Assistant to the Editor: NANCY TEIMOURIAN

News and Comment: DANIEL S. GREENBERG,
JouN WALsH, ELINOR LANGER, MARION ZEIGER,
ROSEMARY GALLL

Europe: VictorR K. McELHENY, Flat 3, 18
Kensington Court Place, London, W.8, England
(Western 5360)

Book Reviews: SARAH S, DEES

Editorial Assistants: ISABELLA BOULDIN, ELEANORE
Butz, SyLvia EBERHART, GRAYCE FINGER, NANCY
HamiLTON, OLIVER HEATWOLE, ANNE HOLDSWORTH,
MARCIA JODLBAUER, RUTH KINGERLEE

Advertising Staff

Director Production Manager
EARL J. SCHERAGO RAYMONDE SALAMA

Sales: New York, N.Y., 11 W, 42 St. (2:2-PE-
6-1858) : RicHARD L. CHARLES, ROBERT S. BUGBEE

Scotch Plains. N.J., 12 Unami Lane (201-889-
4873): C. RICHARD CALLIS

Chicago, 1ll., 6 W. Ontario St. (312-DE-7-4973):
HERBERT BURKLAND

Los Angeles 45, Calif.,, 8255 Beverly Blvd,
(213-653-9817); WINN NANCE

EDITORIAL CORRESPONDENCE: 1515 Massa-
chusetts Ave.,, NW, Washington, D.C. 20005.
Phone: 202-387-7171. Cable: Advancesci,
Washington. Copies of “Instructions for Contribu-
tors” can be obtained from the editorial office,
ADVERTISING CORRESPONDENCE: Rm. 1740,
11 W. 42 8t,, New York, N.Y. 10036. Phone:
212-PE 6-1858.

SCIENCE

Basic Research Journals

" Two recent reports from the National Science Foundation, Charac-
teristics of Scientific Journals, 1949-1959, and Characteristics of
Professional Scientific Journals, 1962, contain a good bit of informa-
tion about the 500 U.S. journals that serve an important scientific
function by devoting more than half of their space to reports of basic
research (not including technology, agriculture, and medicine). Typi-
cally these journals are small, with an average size of 1050 pages a
year, 4400 subscribers (3300 domes’nc and 1100 foreign), and annual -
expenses of $31,500.

Analysis of the more detailed ﬁgures shows clearly that some of
these journals are in trouble. Some are probably doing as well as can
be expected. But others face a continuing struggle. Evidence comes
from the efforts that editors have made to keep up with their prob-
lems. The average length of article has been decreased substantially
since 1949. Format changes have allowed printing of a greater number
of words per page. Half of the editors receive no compensation for
the average of 800 hours a year they devote to their editorial duties.
Advertising revenue for journals owned by scientific societies increased
from 8 percent of all income in 1949 to 13 percent in 1959. Subscrip-
tion charges, on a cost-per-word basis, were increased 37 percent from
1959 to 1962. Despite these efforts, many journals run at a loss; in
1962, 40 percent of the university-owned journals -and nearly 20 per-
cent of the society-owned ones were partially supported by subsidies
or special grants.

Comparisons among the dlﬁerent groups of journals suggest some
ways in which the weaker  ones might achieve improvements,
economies, or additional income. )

Journals in engineering, physics, and chemistry have the most
economical formats; those in biology and the social sciences, the most
expensive. Among the society-owned journals, the cost to subscribers
was lowest in physics ($0.67 a year per 100,000 words of research
reports) and highest in the social sciences ($2.98 per 100,000 words).
Costs were still higher for commercial journals, which typically have
small circulations ($3.94 per 100,000 words).

The leadership of the American Institute of Physics in levylng
page charges against the authors’ institutions is now being followed
by some other journals, but most have not yet turned to this source
of income.

As circulation increases, and as the total amount of material pub-
lished per year goes up, unit costs come down. There are difficulties
in consolidating existing journals, but a change to fewer and larger
journals would effect some economies. Studies of circulation overlap
and patterns of subscriptions should turn up a number of candidates
for journal mergers that could be published more economically than
are the separate journals. Most scientists find it necessary to sub-
scribe to several journals. But 500 journals provide fantastically more
different combinations than there are scientists. If we assume that no
individual subscribes to more than five journals (by no means an
unusual number), then 500 journals provide approximately 2.5 x 10
different combinations to satisfy the individualistic needs of some
2.5 X 10° scientists. Surely fewer journals would suffice, and the
merged ones would be stronger and healthier.—DaEL WOLFE



Quench Determination ..« TRI-CARB®

» SPECTROMETER
AUTOMATIC EXTERNAL STANDARDIZATION—In liquid scintillation S
counting, the most accurate quench determinations require that each
sample be counted twice . .. with and without a known standard. Orig-
inally, this involved the addition of carefully measured amounts of an
internal standard. Now, a new Packard development automatically intro-
duces an external gamma standard into the counting chamber immedi-
ately after each sample count is recorded. The tedious and time-con-
suming addition of internal standards is no longer necessary, and the
samples remain unaltered for further counting if desired.

The small sealed gamma standard used in Tri-Carb Spectrometers is
transported rapidly and reliably by means of a pneumatic tube between
a well-shielded, remote storage location and a precisely reproducible
position in the counting chamber. It provides gamma radiation with ener-
gies well above those of the beta emitters commonly counted in liquid
scintillation samples. When positioned adjacent to the counting vial, it
generates a Compton electron spectrum in the sample and produces a
light output that is affected by quenching substances in essentially the
same way as the light produced by beta particles from the sample isotopes.

By adjusting the Tri-Carb Spectrometer to record the energetic portion of
the Compton spectrum in one channel, sample counting efficiencies may
be determined directly from curves such as those shown in Figures 1, 2
and 3. This method is entirely independent of the radioactivity of the
samples, and good precision is obtained with only one-minute counts of
the relatively high activity gamma standard regardless of the activity level
of the sample.
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Automatic External Standardization is standard on all 4000 Series Tri-Carb
Spectrometers, and optional on most 3000 Series instruments. Further-
more, in line with Packard's policy of providing new features for existing
instruments wherever possible, Automatic External Standardization is also
available as a field modification for most 3000 Series Spectrometers.

CHANNELS RATIO—When sample activity is reasonably high and when
quenching is not too severe, the Channels Ratio method may be used to
determine counting efficiencies. This technique utilizes the radioactivity
of the sample itself for determination of the degree of quenching. The
change in spectral shape that results when colored or chemical quench-
ing substances are present in a sample is measured by the change in
ratio of the net counts in two channels of pulse height analysis selected
to span certain portions of the spectrum. These ratios may be directly
correlated with counting efficiencies of samples as shown by the curves
in Figures 4 and 5.

Various models of 3000 and 4000 Series Tri-Carb Spectrometers provide
calculators or true electronic digital computers programmed to present,
in addition to total net counts and net count rate for each channel, all of
the possible channel ratios.

!;l-é Eﬁiciency using Channels Ratio

PACKARD INSTRUMENT COMPANY, INC.
Paclksard 2200 WARRENVILLE ROAD » DOWNERS GROVE, ILLINOIS 60515
AREA CODE 312 + 969-6000
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INTERNATIONAL ATOMIC
ENERGY AGENCY

Ké&rntner Ring 11, Vienna |, Austria
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IAEA

RADIOLOGICAL HEALTH AND SAFETY IN
MINING AND MILLING OF NUCLEAR MATERIALS

Proceedings of a symposium held in Vienna, August
26-31, 1963, by IAEA in cooperation with ILO and WHO.
Contents: (Vol. I) Historical review and epidemiology;
General health and safety problems; Toxicology; Maxi-
mum permissible radiation levels and concentrations.
(Vol. II) Technical problems of radiological protection;
Waste management; Monitoring programmes in mines and
mills and the environment; Medical supervision and assess-
ment of internal contamination; Standards and regula-
tions; Closing summary.

(1964) Vol. I: 480 pp., $10.00 Vol. 1I: 560 pp., $11.00

NEW NUCLEAR MATERIALS INCLUDING
NON-METALLIC FUELS

Proceedings of an TAEA conference held in Prague, July
1-5, 1963. Principal subjects: ceramic fuels such as oxides
and carbides of uranium, their fabrication and properties;
fabrication of reactor components with new materials such
as beryllium-oxide powder and silicon-impregnated carbon,
(1963) Vol. I: 564 pp. Vol. II: 568 pp. $11.00 per volume

RADIOISOTOPES IN HYDROLOGY

Proceedings of an ITAEA symposium held in Tokyo,
March, 1963. Subjects: water tracers, flow and course
changes in rivers, flow and stratification and age of ground
water, and silt movement in rivers and harbours.

(1963) 459 pp. $9.00

DIAGNOSIS AND TREATMENT OF
RADIOACTIVE POISONING

Report of a scientific meeting convened by TAEA and
WHO in Vienna, October, 1962. Contents: Early evalua-
tion; Radium; Strontium; Other fission products and radio-
nuclides; Plutonium and other transuranium elements;
Treatment.

(1963) 450 pp. $9.00

A catalog of 1AEA publications
will be sent free on request.

Order from:

NATIONAL AGENCY FOR
INTERNATIONAL PUBLICATIONS, INC.
317 East 34th Street, New York, N.Y. 10016

Orders from outside the U. S. A. should be sent direct to
the IAEA at Vienna
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Gammascope’

100-channel pulse height analyzer
system with variable “window"

« add-subtract logic
« static and dynamic display
« digital print-out unit

e magnetic core memory
« high voltage supply

o linear amplifier

o built-in live timer and meter

has these advantages over scanning spectrometers:

faster analysis — automatic operation,100-channel capacity
smaller space — complete instrument 154" x 124" x 214"
greater accuracy — direct digital readout

easier calibration — visible display of spectrum

greater flexibility — multi-channel analysis, and single-
channel analysis with variable window control

price — $5990 f.o.b. North Haven (higher overseas)
Get complete specifications from any TMC office or from

Technical Measurement Corporation, 441 Washington Ave.,
North Haven, Connecticut.
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involve the formation of an intermedi-
ate between DPNH and 'triphospho-
pyridine nucleotide (TPN).

A second session, chaired by E. C.
Slater, continued the discussion of
mitochondrial compartmentation. Van
Dam’s determination of the relation-
ship between the amplitude of the
“ATP (adenosine triphosphate) jump”
in rat liver mitochondria and the
simultaneous appearance of diphospho-
pyridine nucleotide (DPN) leads to
the tentative conclusion that the jump
in ATP does not provide, as hereto-
fore believed, evidence for high-en-
ergy intermediates of the respiratory
chain. However, the need for verifying
in terms of oxygen utilization the oxi-
dation of DPNH and the consequent
synthesis of ATP was emphasized by
Estabrook. The difficulties of carrying
out this experiment at low tempera-
tures where the reactions of ADP are
slow were pointed out.

As a second topic, the site of in-
hibition by atractylate was discussed.
M. Klingenberg and his co-workers and
A. Kemp and E. C. Slater presented
evidence that, wunlike . oligomycin,
atractylate does not inhibit the phos-
phorylation of mitochondrial ADP by

inorganic phosphate, but that it pre-
vents the interaction of external nu-
cleotides with - the internal mitochon-
drial pool “of ‘the mitochondria. This
conclusion, which disagrees with those
presented at. the Sixth International
Congress by Azzone and Bruni and
by P. Vignais, is in agreement with
Bruni’s finding that stractylate prevents
the binding of adenine nucleotides to
the mitochondrial membrane, and J. B.
Chappell’s observation that all mito-
chondrial reactions supported by ATP
(with the exception of adenylate ki-
nase) are inhibited by atractylate.
W. C. Hiilsmann presented experiments
suggesting that carnitine can stimulate
mitochondrial respiration by relieving
a block in the Krebs cycle at the
a-ketoglutarate step, caused by a high
ratio of acyl-CoA to free CoA.

A session devoted to cation uptake
by mitochondria was chaired by H.
Rasmussen, who emphasized the simi-
larities and differences of calcium and
magnesium uptake. B. C. Pressman
discussed the structures of a number
of antibiotics, among them valinomy-
cin and gramicidin, in relation to the
stimulation of active transport of so-
dium and potassium in mitochondria.

Carafoli and Lehninger described the

concomitant uptake of ‘ATP with cal«

cium in mitochondria with an observed
stoichiometry of about 1 ATP for

every 10 Ca**. This uptake of adenine-

" nucleotide served to balance in part

the electrostatic charges associated with
calcium accumulation. Klingenberg
presented similar data on the concomi-
tant uptake of adenosine diphosphate
(ADP) during calcium accumulation;
apparently a difference in results
exists. The possibility that other ca-
tions such as sodium or potassium
were transported during oxidative
phosphorylation was considered, as was
the nature of the high-energy com-
pound which contributes the energy
source for ion uptake. Chappell de-
scribed experiments similar to those of
Pressman in which gramicidin was
used to stimulate potassium uptake and
hydrogen ejection, and proposed a
mechanism  whereby  hydrogen-ion
transport out of the mitochondria
might be accompanied by the uptake
of divalent cations such as calcium
and strontium or of monovalent cat-
ions such as potassium or ammonium
ion, with or without the concomitant
uptake of phosphate. In the case of

What

degree of accuracy
do you need
in a polarimeter?

- 0.005°

PHOTOELECTRIC PRECISION POLARIMETER 0.005°

Visit our showroom for a demonstration or write Dept. SC for more informa-
tion. Factory trained technicians service all Carl Zeiss instruments.
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gives you the ultimate in accuracy and speed of measurement.
High precision is achieved by use of a Faraday modulator and
electronic ciréuitry. Automatic control maintains full measure-
ment accuracy even for strongly absorbent (approx. 97%)}
samples. Scales of divided circles and verniers are projected
onto ground-glass screens at a magnification of 20x. This assures
direct, parallax-free readings. The power supply provides
stabilized voltages.



ammonium ion uptake, charges are
balanced and proton ejection was not
to be expected, while proton ejection
could be observed in the case of diva-
lent cations. Chappell and Chance em-
phasized the lack of respiratory stimu-
lation in the reaction of potassium
with the mitochondrial constituents.
The sites of ion accumulation were
actively discussed by Chappell, L.
Peachey, J. Brierley, and Klingenberg,
and it was concluded that the deposits
of calcium can be observed in mito-
chondria associated with the membrane
subunits (IMS) on the membraneous
part as well as in the matrix. The
general hypothesis that the matrix com-
partment is the area where cation
accumulation occurs was presented,
and Peachey emphasized that the nor-
mal granules of the matrix space pro-
vide a suitable point for calcium ac-
cumulation. The possible relation be-
tween ion uptake in mitochondria and
in the whole cells was discussed by A.
Kleinzeller, who emphasized the possi-
ble usefulness of the concepts devel-
oped from studies with whole cells to
the mitochondrial problems.

In the session on the swelling of
mitochondria, chaired by A. Lehnin-

ger, a number of factors affecting
large-amplitude swelling were discussed
by Hunter, Azzone, and Lehninger,
with particular reference to the prop-
erties of peptides such as oxytocin and
gramicidin (the latter participates in
cation transport). The present status
of contractile protein was evaluated
by Azzone and Lehninger and com-
pared with properties of the cold labile
adenosine triphosphatase and actomyo-
sin.

The effect of a soluble relaxing-
factor preparation upon mitochondrial
contraction caused by the addition of
ATP and magnesium was discussed by
H. Baltscheffsky, and experiments il-
lustrating the temporary inhibition of
contractility were presented. Lastly,
the physical changes that occur in
mitochondria in large-amplitude swell-
ing were described by Lehninger, with
particular emphasis on the fact that
the basic lipid bi-layers of which the
cristal membrane may well be com-
posed cannot stretch to the degree re-
quired to explain large-amplitude swell-
ing. The general question of the
shape of the cristae in nature was
evaluated critically, and it was pointed
out that fewer cristae are observed in

0.44M than in 0.32M sucrose. A num-
ber of properties of mitochondria pre-
pared in a high concentration of su-
crose differ from those prepared in
low sucrose concentration, particularly
their high content of endogenous sub-
strate and the relatively small response
to added ADP. Chance presented the
hypothesis that cristac may well be in
the “collapsed” state as observed by
Stoeckenius. The cristal structure
would be held in this condition by
cross-links between adjacent crista,
which may well involve portions of
the projecting subunits, that is, either
a zipper-like interlocking of the heads
or (in view of the evidence suggest-
ing that the subunits project into the
matrix space) an extension of these
cross-links, allowing for a reasonable
amount of swelling and shrinkage; in
large amplitude swelling the cross-links
may be entirely broken.

All in all the “compostium” a (poly-
glot term created by Biicher) appeared
to be highly successful. The presence of
experts on morphology as well as on en-
zymology helped to focus on the major
areas currently under active investiga-
tion. A greater appreciation of the two
approaches was achieved. In brief, the

0.01°

POLARIMETER 0.01° is available in two models for tubes
up to 200 and up to 400mm. in length. This uniquely designed
instrument is built for convenience. All controls are within easy
reach. For the first time a sliding tube changer has been built
in, making a change of tubes possible from the outside without

having to open the instrument housing.

CARL ZEISS inc.

444 Fifth Avenue, New York, N. Y. 10018

BRANCH OFFICES IN ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO, SEATTLE
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tory. The dividing line of the half-shade field has uniform
sharpness regardless of length of tubes or turbidity of liquids
tested. No need to refocus eyepiece after zero-setting the
instrument.
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Now!
A Peristaltic
with Four Veins!

BUCHLER
POLYSTALTIC
PUMP

CHROMATOGRAPHY @ DENSITY GRADIENTS
INFUSION o METERING

The peristaltic action of this unit delivers liquids—independent of gravity flow—at a
constant uniform speed with flow rates from 2.5 mli to 240 ml/hr/vein. Changes in
flow rates may be made any time, without shutting down the machinery, by adjusting
the speed control knob. This Polystaltic Pump is made of non-corrosive precision made
components. Multiple ball bearing action upon the tubing prevents any back flow and
allows only minimal pulsation of the contained liquids. The uses for the Polystaltic
Pump are many. It is especially useful in column chromatography and density gradient
work where metering of solutions at a constant rate are so important.

Write for Bulletin #5-2-6000
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PRECISION INSTRUMENTS
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meeting, although loosely organized,
served as a forum for the extensive
discussion in depth of  current hy-
potheses dictating the direction of re-
search in mitochondrial structure, bi-
ological oxidations, and associated en-
ergy-transfer reactions.

The organizers of the Malvern meet-
ing are deeply indebted to Mrs. L. S. L.
Chance and to the panel chairmen, Drs.
Linnane, Palade, Ernster, Slater, Ras-
mussen, and Lehninger. The ability of
these discussion leaders to set the rapid
tempo of the meeting was the direct
factor responsible for the success of this
postcongress discussion session.

B. CHANCE
R. W. EsTABROOK
Johnson Foundation, University of
Pennsylvania, Philadelphia 4

Forthcoming Events

November

21-22. American Geological Inst., Mi-
ami Beach, Fla. (L. Hoover, 1444 N St.,
NW. Washington, D.C. 20005)

21-24. American Speech and Hearing
Assoc., San Francisco, Calif. (K. O. John-
son, 1001 Connecticut Ave., NW, Wash-
ington, D.C.)

23-24. Water for Texas, 9th annual,
Texas A&M Univ., College Station. (E. T.

Smerdon, Water Resources Inst., Texas
A&M Univ., College Station)
23-25. American Physical Soc., Fluid

Dynamics Div., Pasadena, Calif. (R. J.
Emrich, Dept. of Physics, Lehigh Univ.,
Bethlehem, Pa.)

23-27. Dosimetry of Irradiations from
External Sources, intern. symp., Health
Physics Soc., French section, Paris, France.
(M. Gras, 5, rue Armand, Gauthier, Paris
18°)

23-27. Use of Radioisotopes in Animal
Nutrition and Physiology, symp., Intern.
Atomic Energy Agency, Food and Agri-
culture Organization of the UN, Prague,
Czechoslovakia. (Symp. Secretariat, Kirnt-
nerring 11, Vienna 1, Austria)

23-28. Intermal Medicine, 8th intern.
congr., Buenos Aires, Argentina. (Secre-
tariat, Melo 2081, Buenos Aires)

24. Manufacturing Chemists’ Assoc.,
14th conf., New York, N.Y. (Manufactur-
ing Chemists’ Assoc., 1825 Connecticut
Ave., NW, Washington, D.C.)

26-28. Central Assoc. of Sciemce and
Mathematics Teachers, 64th annual, De-
troit, Mich. (Sister Mary Ambrosia, Gesu
Convent, 17180 Oak Drive, Detroit 48221)

27-28. National Council for Geographic
Education, Minneapolis, Minn. (L. Ken-
namer, Univ. of Texas, Austin)

29-1. Applications of Fundamental
Thermodynamics to Metallurgical Proc-
esses, conf., Pittsburgh, Pa. (G. R. Fit-
terer, Engineering Research Div., Schools
of Engineering and Mines, 405 Engmeer-
ing Hall, Univ. of Pittsburgh, Pnttsburgh)

29-1. ASSOClathD for Research in Oph-
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thalmology, Minneapolis, Minn. (H. Kauf-
man, J. Hillis Miller Health Center, Univ.
of Florida, Gainesville)

29—4. American Soc. Mechanical En-
gineers, annual, New York, N.Y. (D. J.
Sengstaken, ASME Nuclear Engineering
Div., Long Island Lighting Co., 175 Old
Country Rd., Hicksville, L.I., N.Y.)

29—4. Radiological Soc. of North Amer-
ica, Chicago, Ill. (M. D. Frazer, 1744 S.
58 St., Lincoln, Neb.)

30. Food and Drug Administration and
Law Inst., 8th annual conf., Washington,
D.C. (S. T. Grey, Bureau of Education
and Voluntary Compliance, FDA, Wash-
ington 25, D.C))

30-1. Mechanisms of Dental Caries,
New York Acad. of Sciences, New York,
N.Y. (J. F. Fredrick, New York Research
Laboratories, 3425 Boston Post Rd.,,
Bronx, N.Y. 10469)

30-2. New Horizons in Solid State
Electronics, seminar, Rochester, N.Y. (A.
DeWinter, Rochester Inst. of Technology,
Extended Services Division, Rochester 8)

30-2. Pacific Air Force Medical conf.,
Fuchu Air Station, Tokyo, Japan. (Lt. Col.
R. J. Carter, 14th PACAF Medical Conf.,
USAF Hospital Tachikawa, APO 323, San
Francisco, Calif.)

30-2. Thalamic Regulation of Sensori-
motor Activities, symp., New York, N.Y.
(M. D. Yahr, New York Neurological
Inst., 710 W. 168 St., New York 10032)

30-3. Atomic Industrial Forum, annual,
San Francisco, Calif. (Atomic Industrial
Forum, 850 Third Ave., New York, N.Y.)

30-3. Entomological Soc. of America,
annual, Philadelphia, Pa. (ES, 4603 Cal-
vert Rd., College Park, Md.)

30-3. American Nuclear Soc., winter
meeting, San Francisco, Calif. (W. H.
Nutting, Pacific Gas and Electric Co., 245
Market St., San Francisco)

December

1. Food Standards, symp., Washington,
D.C. (Food Law Inst., Inc., 205 E. 42 St.,
New York 10017)

1. New Polyolefin Copolymer Plastics,
regional technical conf., Philadelphia, Pa.
(E. A. Jeffreys, Registration Chairman, c/o
Allied Chemical Corp., 901 Catalapa Rd.,
Warminster, Pa.)

2—4. Communication Wires and Cables,
13th annual symp., Atlantic City, N.J. (J.
Spergel, WCS, U.S. Army Electronics
R&D Laboratories, Fort Monmouth, N.J.
07703, Attn: SELRA/PEE)

2-5. Crystalline Lens, symp., Minne-
apolis, Minn. (J. E. Harris, Dept. of
Ophthalmology, Univ. of Minnesota Medi-
cal School, Minneapolis 55455)

3-5. American Chemical Soc., 20th an-
nual southwestern regional meeting,
Shreveport, La. (ACS, 1155 16th St, NW,
Washington, D.C. 20036)

3-5. Sociological Questions Pertaining
to the Medical Field, East German Hy-
giene Soc., symp., Berlin, East Germany.
(German Acad. of Sciences, Mohren-
strasse 39, Berlin W.8.)

3-5. Texas Acad. of Science, annual,
Dallas. (S. O. Brown, Texas A&M Univ.,
Box 33, College Station)

4. Central States Society of Industrial
Medicine and Surgery, Iowa City, Iowa.
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o knife edge construction

MODEL PL-800
Fast, accurate direct read out to =
0.01 grams. Capacity 800 grams. Also
available in 1000g. capacity (PL-1)
with direct read out to 0.1 gram and
2000 gram capacity (PL-2) with direct
read out to 1.0g. (0.1g. by estimation).

MODEL DH-2 (a)

2000 gram capacity with dial 10g. x
0.1g. and notched beam 100g. x 10g.

increments. Available with tare beam

instead of notched beam (DH-2(b)).

4500 gram capacity models (DH-4(a)
and DH-4(b)) also available.

THE TORSION BALANCE COMPANY

MAIN OFFICE AND FACTORY: CLIFTON, NEW JERSEY
SALES OFFICES: CHICAGO, ILL.,, RICHARDSON, TEXAS, SAN MATEO, CALIFORNIA

MODEL DWL-3V
200 gram capacity. Weight control dial
and fine weighing dial with vernier
makes possible direct readings from 100
grams to 0.01 grams. 500 gram capacity
model also available (DWL-5).

MODEL DWL-2

120 gram capacity. Dials permit direct
readings from 10 grams to 0.01 grams
(0.003 by estimation).
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HONEYWELL
STROBONAR

FOR
PHOTOMICROGRAPHY

The new Honeywell Model 52A Stro-
bonar Electronic Flash Unit is a ver-
satile and economical light source for
all types of photomicrography, black
and white or color.

Concentric with the electronic flash
tube is an incandescent light with
which the unit is positioned for cor-
rect light reflection. Users report in-
tensity of flash is excellent even at
maximum magnification. Absence of
heat protects specimens from physical
change and warping.

A universal bracket fits the unit for
many assignments in both laboratory
and field. The 52A can be flashed by
any camera synchronized for elec-
tronic flash. Specify: Model 52A Stro-
‘bonar Electronic Flash; 110V-AC, 90
Watts; 16 ft. cord; 3 1bs.; 8" x 414" x 5",

For illustrated folder on the 52A Strobonar
Electronic Flash, please write: David
Moore, Mail Station 209, Honeywell,
Denver, Colorado 80210.

Honeywell
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(Dean, State Univ. of Iowa College of
Medicine, Iowa City 52241)

4-5. American Rheumatism Assoc., an-
nual, Washington, D.C. (J. A. Coss, Jr.,
20 E. 76 St., New York 10021)

4-5. American Rheumatism Assoc., 11th
interim scientific session, National Insti-
tutes of Health, Bethesda, Md. (G. W.
Speyer, ARA, 10 Columbus Circle, New
York 10019)

4-5. Association for Research in Nerv-
ous and Mental Diseases, New York, N.Y.
(R. J. Masselink, ARNMD, 700 W. 168
St., New York 10022)

4-5. Oxygen in Biosystems, basic science
symp., New York, N.Y. (Miss J. Newkirk,
New York Heart Assoc., 10 Columbus
Circle, New York 10019)

4-5. Oxygen, symp., New York, N.Y.
(A. P. Fishman, New York Heart Assoc.,
10 Columbus Circle, Néw York 10019)

4-5. Southern Soc. for Pediatric Re-
search, Houston, Tex. (F. K. Edwards,
Emory Univ. School of Medicine, Thomas
K. Glenn Memorial Bldg., 69 Butler St.,
Atlanta, Ga. 30303)

4-6. American Psychoamalytic Assoc.,
fall meeting, New York, N.Y. (APA, 1 E.
57 St., New York 10022)

4-9. American Acad. of Dermatology,
Chicago, Ill. (S. E. Huff, AAD, 636
Church St., Evanston, 111.) )

5-6. Academy of Psychoanalysis, mid-
winter meeting, New York, N.Y. (A. H.
Rifkin, AP, 125 E. 65 St.,, New York)

6. American Acad. of Dental Medicine,
mid-annual meeting, New York, N.Y. (S.
C. Conrad, 133-28 228th Street, Laurelton,
L.L)

6-10. American Inst. of Chemical Engi-
neers, annual, Boston, Mass. (J. Henry,
AIChE, 345 E. 47 St.,, New York 10017)

6-12. Latin American Congr. on Micro-
biology, 3rd, Bogota, Columbia. (O. Ju-
liao, Instituto Nacional de Salud, Aptdo,
Aereo 3495, Bogota)

7. American Institute of Mining, Metal-
lurgical and Petroleum Engineers, annual,
Tucson, Ariz. (H. N. Appleton, AIME,
345 E. 47 St.,, New York 10017)

7-9. Performance of High Temperature
Systems, Pasadena, Calif. (G. S. Bahn,
16902 Bollinger Dr., Pacific Palisades,
Calif. 90272)

7-9. Southern Surgical Assoc., meeting,
Hot Springs, Va. (G. H. Yeager, Univer-
sity Hospital, Baltimore 1, Md.)

7-11. Chemical Effects Associated with
Nuclear Reactions and Radioactive Trans-
formations, symp., Vienna, Austria. (P.
Ghelardoni, Div. of Scientific and Tech-
nical Information, International Atomic
Energy Agency, Karntnerring 11, Vienna
1)

8-9. Ciba Foundation Guest Sympo-
sium on Measurement of Oxygen Tension,
London, England. (Ciba Foundation, 41
Portland Pl., London, W.1)

8-11. American Soc. of Agricultural
Engineers, New Orleans, La. (J. L. Butt,
ASAE, 420 Main St., St. Joseph, Mich.)
- 9-11. Antiviral Substances, conf., New
York Acad. of Sciences, New York, N.Y.
(B. K. Forscher, Publications Section,
Mayo Clinic, Rochester, Minn.)

12-15. American Acad. of Optometry,
annual, Columbus, Ohio. (C. C. Koch,
AAO, 1506-08 Foshay Tower, Minneap-
olis 2, Minn.)

14-16. Hahnemann Medical College,
13th symp., Philadelphia, Pa. (J. H. Moy-
er, Dept. of Medicine, Hahnemann Medi-
cal College, Philadelphia)

14-16. Reticuloendothelial Soc., meet-
ing, New York, N.Y. (N. R. Di Luzio,
Univ. of Tennessee Medical Units, Mem-
phis)

14—17. Adipose Tissue Metabolism and
Obesity, conf., New York, N.Y. (B. N.
Brodoff, New York Acad. of Sciences, 2
E. 63 St., New York) :

14-18. Conference on Nuclear Electron-
ics, Bombay, India. (International Atomic
Energy Agency, Karntnerring 11, Vienna
1, Austria)

14-22. International Geological Congr.,
22nd, New Delhi, India. (Secretary-Gen-
eral of the Congress, c/o Geological Sur-
vey of India, 27, Chowringhee, Calcutta
13)

14-22. International Mineralogical
Assoc., 4th general, New Delhi, India. (J.
V. Smith, ¢/o Dept. of Geophysical Sci-
ences, University of Chicago, Chicago, Ill.)

15-16. Periodic Funetions in Live Mat-
ter, Czechoslovak Meteorological Soc.,
conf., Prague. (J. Novak, First “Prof.
Konopik” Dermatology Clinic, Prague 2,
Apolinarska 4)

15-18. High Energy Astronomy, symp.,
Univ. of Texas, Austin. (Office of Aero-
space Research, 4th and Independence
Avenue, SW, Washington, D.C. 20233)

15-18. Relativistic Astrophysics, symp.,
Univ. of Texas and Southwestern Center
for Advanced Studies, Austin. (Mrs. J.
Wardlaw, Dept. of Physics, Physics Bldg.
438, Univ. of Texas, Austin 78712)

16-21. Inter-American Congr. of Psy-
chology, 9th annual, Miami, Fla. (V. D.
Sanua, Yeshiva Univ.,, 110 W. 57 St
New York 10019)

20-24. Theoretical and Applied Mechan-
ics, congr., Kanpur, India. (M. K. Jain,
Indian Inst. .of Technology, Kharagpur,
India)

2]-23. American Physical Soc., Berke-
ley, Calif. (W. Whaling, California Inst. of
Technology, 1201 East California St., Pas-
adena)

21-23. Biology of Marine Microorgan-
isms, conf., Univ. of California, Berkeley.
(R. Newton, Letters and Science Exten-
sion, Univ. of California, Berkeley 94720)

26-29. Society of Systematic Zoology/
American Soc. Zoologists/Herpetologists’
League, annual, Univ. of Tennessee,,
Knoxville. (J. G. Rozen, Jr., Dept. of
Entomology, SSZ, American Museum
Natural History, Central Park West and
79th St., New York, N.Y.; 'A. G. Richards,
ASZ, Dept. of Entomology, Univ. of Min-
nesota, St. Paul 55101; J. M. Legler, HL,
Dept. of Zoology, Univ. of Utah, Salt
Lake City)

26-31. American Assoc. for the Ad-
vancement of Science, annual, Montreal,
Canada. (R. L. Taylor, AAAS, 1515 Mas-
sachusetts Ave., NW, Washington, D.C.
20005)

The following 45 organizations will
meet in conjunction with the AAAS an-
nual meeting in Montreal, Canada, 26-31
December:

Academy Conference (J. T. Self, Dept.
of Zoology, Univ. of Montreal, Montreal)

Academy of Psychoanalysis (M. Ullman,
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Klett Summerson
Photoelectric Colorimeter

No. 800-3

Test Tube
Model

oy
KLETT COLONY MARKER and TALLY

This instrument takes
the drudgery and er-
ror out of the count-
ing of bacterial colo-
nies.

K/gl‘f MANUFACTURING CO., INC,,

179 East 87th Street, New York, 28, N.Y.
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THE NEW PERKIN-ELMER MODEL
NEW SPEEn 212C SORPTOMETER reduces—by as
A"n much as 75% —the time required to
SIMPLIGITY e e sonderd 561
I“ sunFAcE method. The use of pre-mixed gases

AREA simplifies and stabilizes the operation
of this compact and rugged

MEAS“REME“T instrument. No complex vacuum
systems or glassware are re-
quired to make highly accurate determinations. Samples as small
as 0.02 to 0.04 gram can be handled, and surfaces varying from
as low as 0.1 square meter per gram to as high as 1000 square
meters per gram. Results appear as peaks on a chart which may
be retained as a permanent record.
The Model 212C, originated by Shell Development Company
ond manufactured under exclusive license by Perkin-Elmer, also
measures pore volumes and pore size distribution. For details,
write Instrument Division, Perkin-Elmer Corporation, 779 Main
Avenue, Norwalk, Connecticut.

PERKIN-ELMER
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VICKERS
Image Splitting
Measuring

A revolutionary measuring technigue

Unequalled accuracy of measurement
(0.1jn — 0.000005” or better)

Unequalled reproducibility of
measurement

Unequalled ease, speed and
simplicity of measurement

+

The ability to make precise
comparative measurements without
actually measuring at all

Send for brochure CM011550

COOKE,
TROUGHTON

91 WAITE STREET, MALDEN 48, MASSACHUSETTS

Maimonides Hospital, 4802 Tenth Ave.,
Brooklyn 19, N.Y.)

Alpha Epsilon Delta (M. L. Moore, 7
Brookside Circle, Bronxville, N.Y. 10708)

AAAS Commission on Science Educa-
tion (J. R. Mayor, AAAS, 1515 Mas-
sachusetts Ave., NW, Washington, D.C.
20005) )

American Astronautical Soc. (E. van
Dreist, Director, Space Science Labora-
tory, North American Aviation, Downy,
Calif.)

American Astronomical Soc. (G. C.
McVittie, Univ. of Illinois Observatory,
Urbana)

American Economic Association (H. E.
English, Private Planning Assoc., 712 Sun
Life Bldg., Montreal 2)

American Meteorological Soc. (K. C.
Spengler, AMS, 45 Beacon St., Boston,
Mass.)

American Nature Study Soc. (V. Rock-
castle, Cornell Univ., Ithaca, N.Y.)

American Soc. of Naturalists (S. Gran-
ick, Rockefeller Inst., 66th St. and York
Ave., New York 10021)

American Political Science Assoc. (E.
B. Skolnikoff, Massachusetts Inst. of Tech-
nology, Cambridge)

American Soc. of Criminology (W. C.
Reckless, Dept. of Sociology, Ohio State
Univ., Columbus)

American Soc. for Microbiology (S. J.
Ajl, Director of Research, Albert Einstein
Medical Center, York and Tabor Rds.,
Philadelphia 41, Pa.)

American Soc. of Zoologists, Animal
Behavior and Sociobiology Div. (G. W.
Barlow, Vivarium Bldg.,, Wright and
Healey Sts., Univ. of Illinois, Champaign)

American Sociological Assoc. (W. E.
Moore, Russell Sage Foundation, 230
Park Ave., New York, N.Y.)

Animal Behavior Soc. (J. P. Scott, Jack-
son Laboratory, Hamilton Station, Bar
Harbor, Maine)

Association canadienne-francaise pour
PAvancement des Sciences (M. J. Beau-
regard, ACFAS, C.P. 6128, Univ. of Mon-
treal, Montreal)

Association for Computing Machinery
(M. Woodbury, New York Univ. Medical
Center, New York, N.Y.)

Biometric Soc. (D. S. Robson, Cornell
Univ., Ithaca, N.Y.)

Canadian Aeronautics & Space Inst.
(H. C. Luttman, CASI, 77 Metcalf St.,
Ottawa 4)

Canadian Assoc. of Geographers (J. T.
Parry, Morrice Hall, McGill Univ., Mon-
treal)

Canadian Assoc. of Physicists (A. C. H.
Hallett, Dept. of Physics, Univ. of Toron-
to, Toronto 5)

Canadian Science Fairs Council (H. 1.
Bolker, Pulp & Paper Research Inst. of
Canada, 3420 University St., Montreal 2)

Ecological Soc. of America (G. M.
Woodwell, Brookhaven Natl. Laboratory,
Upton, L.I,, N.Y.)

Engineering Institute of Canada (G. T.
Page, EIC, 2050 Mansfield St., Montreal
2)

Entomological Soc. of Canada (I. S.
Lindsay, Defence Research Board, 125
Elgin St., Ottawa)

General Systems Knowledge (O. Wing,
Columbia Univ., Dept. of Electrical Engi-
neering, New York 10027)

History of Science Soc. (J. E. Murdoch,
Harvard Univ., Cambridge, Mass.)

Institute of Management Sciences (B. V.
Dean, Dept. of Management, Case Inst.
of Technology, Cleveland, Ohio)

Medical Geology and Geography (H. V.
Warren, Dept. of Geology, Univ. of Brit-
ish Columbia, Vancouver 8, B.C.)

Metric Assoc. (R. P. Fischelis, Ohio
Northern Univ., Ada)

National Assoc. of Biology Teachers (R.
Beidleman, Colorado College, Colorado
Springs)

National Assoc. of Science Writers (L.
S. Zahn, Hill & Knowlton, Inc., 150 E.
42 St., New York, N.Y.)

National Council of Teachers of Mathe-
matics (J. Gates, NCTM, 1201 16th St,
NW, Washington, D.C.)

National Geographic Soc. (R. W. Gray,
NGS, 16th and M Sts., NW, Washington,
D.C)

National Inst. of Social and Behavioral
Science (D. P. Ray, NISBS, 863 Benjamin
Franklin Station, Washington, D.C.)

National Science Teachers Assoc. (A. F.
Eiss, NSTA, 1201 16th St., NW, Wash-
ington, D.C. 20006)

Pharmacological Soc. of Canada (C. W.
Nash, Dept. of Pharmacology, Univ. of
Alberta, Edmonton) :

Sigma Delta Epsilon (S. C. Stevens, VA
Hospital, Lincoln, Neb.)

Society for Computer Programs in Bi-
ology and Medicine (R. S. Ledley, Natl.
Biomedical Research Foundation, 8600
16th St, NW, Silver Spring, Md.)

Society for Economic Botany (Q. Jones,
New Crops Research Branch, Plant Indus-
try Station, Beltsville, Md.)

Society for General Systems Research
(J. H. Milsum, Dept. of Electrical Engi-
neering, McGill Univ., Montreal)

Society for the History of Technology
(J. J. Beer, Dept. of History, Univ. of
Delaware, Newark)

Society of the Sigma Xi (T. T. Holme,
Sigma Xi, 51 Prospect St., New. Haven,
Conn. 06511)

Society of Technical Writers and Pub-
lishers (G. Marx, Director of Communi-
cations, Illinois Inst. of Technology, Re-
search Inst., Chicago)

27-29. American Philosophical Assoc.,
Boston, Mass. (L. E. Hahn, Dept. of Phi-
losophy, Southern Illinois Univ., Carbon-
dale 62903)

27-30. American Statistical Assoc., Chi-
cago, Ill. (D. C. Riley, ASA, 810 18th St.,
NW, Washington, D.C. 20006)

28-30. American Economic Assoc., an-
nual, Chicago, Ill. (H. F. Williamson,
AEA, 629 Noyes St., Evanston, I11.)

28-30. American Geophysical Union,
Seattle, Wash. (W. W. Kellogg, Rand
Corporation, 1700 Main St., Santa Monica,
Calif.)

28-30. Linguistic Soc. of America, New
York, N.Y. (A. A. Hill, Post Office Box
8120, University Station, Austin, Tex.
79712)

28-30. Western Soc. of Naturalists,
Univ. of Washington, Seattle. (I. A. Ab-
bott, Hopkins Marine Station of Stanford
Univ., Pacific Grove, Calif.)

30. Scientific Research Soc. of Amer-
ica, Cleveland, Ohio. (D. B. Prentice, 51
Prospect St., New Haven 11, Conn.)
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