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7/ Vitamin A-2-C*

Methyl Oleate-1-C

Methyl Linoleate-1-C

Nien Mustard (ethylene-1, 2-014)

“Tracer/ab for the radiochemical
you need right now

No matter how exotic, the Radiochemical you
need is very likely to be an off-the-shelf item at
“Tracer/eb. Chances are, you can have it within
twenty-four hours. Most of our orders are filled on
a one-day delivery basis, air-shipped from stock.

Custom synthesis will take a little longer, but the
odds are that what you need right now is available
among the more than four hundred standard vari-
eties at your beck and call—from “7racer/eb. And

everything “7racer/eb delivers is doubly checked
for purity. Pick up your phone and call us collect
TWinbrook 4-6600 (area code 617)—and see how
promptly we rise to the challenge of an order.

SUMMING UP: If you need it, we have it—or can
prepare it for you. So we ask you to present us with
the challenge and put radiochemicals from the
Tracer/ab Technical Products Division to the test.

Write for the new Radiochemiocals catalog.

:

TRACERLARB

A DIVISION OF LABORATORY FOR ELECTRONICS, INC.
WALTHAM 54, MASSACHUSETTS

o Sources ¢ Health Physics Services ¢ Film Badge Service
¢ Radioactive Waste Disposal ¢ Bi ys




... g€T Ohe extra ciamp
THE NEW IMPROVED ALUMALOY®

Grip 4%

all-purpose CLAMPS

= e LIMITED OFFER

v Bobers Dozen.

Get 13 clamps for the price of 12)

Q)

Special alloy won’t rust,

Cat. No. 7000 Alumaloy® Tri-Grip *45" Extension Clamp, bend or crack under strain

Small, Vinyl-dipped jaws. Lightest, strongest clamp
made for almost any apparatus support. Solid aluminum
rod; nickel-plated, solid brass pivot pin riveted in place.
Holds objects up to 1¥2" diam. Length 9" overall.

patents pending

Cat. Descrioti Price, each, in lots of:
No. SR e oy e
7000 Vinyl Jaws $1.30 §1.15 $1.10 $1.05 §$1.00
7002 Asbestos Sleeves 145 130 1.25 115 1.10
Cat. No. 7004 Alumaloy® Tri-Grip *“45"  other. Stainless Steel springs maintain
Extension Clamp, Large, Vinyl-dipped constant tension. Holds objects up to
jaws. Large, easy-to-adjust thumbscrews  3%:" diam. Length 11" overall.
operate jaws independently of each .
Cat. D iiiotion Price, each, in lots of: X
No. SeoreY 1 O T T e
7004 Vinyl Jaws $1.85 $1.65 $1.55 $1.45 $1.40
7006 Asbestos Sleeves 1.95 175 1.65 1.55 1.50
Cat. No. 7010 Alumaloy® Tri-Grip “45" Combina-
tion Utility and Buret Clamp, Small, Vinyl-dipped

jaws. Fastest-setting, most flexible clamp of its type.
Clamp holder can rotate 360° on the extension rod;
is adjustable from 334"

to 5% " from center = Cat. ey Price, each, in lots of:

distance. Holds objects No. ¢ ot s 1 12 72 144 .720
up to 1%" diam. 7010 Vinyl Jaws $1.65 $1.50 $1.40 $1.30 $1.25
Length 7" overall. 3 7012 Asbestos Sleeves 1.80 1.65 155 150 145

These are only a few of the standard
clamps available in the complete
Alumaloy line. For additional listings
see Alumaloy Clamp Bulletin 20.

patents pending

Pay for 12 clamps —
Get one clamp FREE!

. No. 7014 Alumaloy® Tri-Grip *'45"

ORDER TODA
abination Utility and Buret Clamp, e

3¢, Vinyl-dipped jaws. Ruggedly m’
[t for lifetime usage, yet is light - K :
easily adjusted. Clamp can / 7

L

attached to any rod,
h or other apparatus.
s will not bind; hold

Remember, only
Alumaloy has the
highest mellin?

acts up to 3%" diam. point of 1100°
SR orerall, L o il g past
/"‘:\ zinc clamps; a
5 / safety factor of
Cat. Didsototion Price, each, in lots of:
No. P S LR NS Y R
7014 Vinyl Jaws $2.05 $1.85 $1.75 $1.65 $1.60
7016 Asbestos Sleeves 215 195 185 175 1.70
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The lateral nerve from the corpus car-
diacum of the aphid Myzus persicae.
The nerve passes between a muscle
fiber and a fat-body cell in the vicinity
of the prothoracic neurosecretory
granules, neurotubules, and a few mi-
tochondria. The peripheral axons con-
tain dilated elements of rough sur-
faced endoplasmic reticulum. The
nerve is surrounded by a thin base-
ment layer (X 14,700). See page 264.



: s : the Latest advance in the practical serological diagnosis of TB
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The Parlett Gel Double Diffusion (P.G.D.) Test represents
a definite step forward in the detection of tuberculosis. More
selective than skin sensitivity tests, it is simple, inexpensive
and capable of use as either a screening procedure or a
diagnostic aid.

The test utilizes the most basic of all serological
procedures — the appearance of a visible precipitate when
specific antigen and antibody combine. Yet careful
development of experimental conditions and materials —
including highly purified reagents, buffer-control of pH and
special gels serving as reaction media — have been combined
to transform this common physiological phenomenon into a
technique having 80 to 909, efficiency in detecting
mycobacterial antibody in human serum.

For details see your Aloe Scientific representative or write
Aloe Scientific, Division of Brunswick, 1831 Olive Street,
St. Louis 3, Missouri.

SW the Seiences that Sewe Monbkind

VX-25290 Brook P.G.D. Test Kit.
Includes reagents and materials
for 30 P.G.D. tests (antigen,
agars, buffer, diluent, positive
and negative control sera, gel dif-
fusion tubes, capillary pipettes
and tube holders).
PerKit..ooovviinnennnes .$33.00

SCIENTIFIC

SCIENCE, VOL. 141



New, revised edition of a \

modern classic study of probability

CHANCE, LUCK AND STATISTICS

By Horace C. Levinson

Have you ever found yourself looking for a reliable
verbal treatment of probability and statistics, and of the
role these two important concepts play in everyday life?
If you would like a respite from the confusion often
generated by technical treatises that fail to tie theory
to daily experience, you will welcome this newly revised
edition of one of the most remarkably lucid books on the
subject—a known modern classic in the fleld of proba-
bility and its applications.

Dr. Levinson will probably surprise you with how clearly
and succinctly he presents the complexities of his sub-
ject matter, and with the scientific soundness of his
study By analyzing games of chance, he entertainingly
ps the f als of bability theory. These
concepts are then applied to the interpretation of sta-
tistics relevant to sports, business, and other fields.

The first part of the book, on the theory of chance or
probability, explodes many of the odd superstitions that
people hold in regard to ‘‘luck,” reveals fallacies in the

of bability, and discusses the mean-

Other DOVER Books

1011. OPERATIONAL METHODS IN APPLIED MATH-
EMATICS, H. S. Carslaw & J. C. Jaeger. The applica-
tion of Laplace Transformation to differential equations.
Easily understood; quickly learned. 153 problems, many
answered. 22 figures. xvi + 359pp. Paperbd. $2.25

20f. THE ELECTRONIC THEORY OF ACIDS &
BASES, W. F. Luder & S. Zuffanti. New 1961 revised
edition of book that first offered readers a systematic
presentation of important modern theory. 3 figures. 9
tables. xii + 165pp. Paperbd. $1.50

189. THE BOOK OF THE NOTTINGHAM INTERNA-
TIONAL CHESS TOURNAMENT, (936, ed. by A. Alek-
hine. One of the memorable chess tournaments in his-
tory, recaptured & analyzed by a great master. All 105
games. 121 diagrams. xx + 291pp. Paperbd. $1.85

1022. OUR SMALL NATIVE ANIMALS: Their Habits
& Care, R. Snedigar. Life histories of 114 small animals
native to U.S., and how to make pets of them. 76 illus-
trations. xviii + 296pp. Paperbd. $1.75

790. FRESHWATER MICROSCOPY, W. J. Garnett.
Essentially non-technical studies of algae, protozoa, fresh-
water sponges and hydra, other microscopic life forms.
49 full-page plates; 51 figures. xii + 300pp.

Clothbd. $5.95

1010. ESSAYS ON THE THEORY OF NUMBERS, R.
Dedekind. Only authorized translations of ‘‘Continuity &
Irrationa] Numbers”” & ‘‘Nature and Meaning of Num-
bers,”” essays at the very foundation of mathematics.
127pp. Paperbd. $1.00

246. THE PRINCIPLES OF ELECTROMAGNETISM
APPLIED TO ELECTRICAL MACHINES, B. Hague.
Complete coverage of general theory plus analyses of a
number of actual electrotechnical problems. 115 figures.
xiv 4 359pp. Paperbd. $2.25

933-934. LIFE HISTORIES OF N. AMERICAN SHORE
BIRDS, A. C. Bent. Latest reprint in the finest series
on American birds, prepared under Smithsonian auspices.
81 varieties: plovers, curlews, phalaropes, snipes, etc.
Bibliographies. 121 full-page plates. Total of 860pp.
Two-vol set, Paperbd. $4.70

437. ADVANCE OF THE FUNGI, E. C. Large. Non-
technical, dramatic story of the battle against fungi and
the men who fought it. ‘“Highly entertaining, intelligent,”’
New Yorker. 488pp. Paperbd. $2.25

376. THROUGH THE ALIMENTARY CANAL WITH
GUN & CAMERA, G. Chappell. Masterpiece of bio-
logical humor uses physiology for superb comic effects.
17 ingenious illustrations by O. Soglow. xii + 116pp.

Paperbd. $1.00

1014. THE GARDENER’S YEAR, Karl Capek. Author
of “R.U.R.,”” Capek is clearly a gardener himself, de-
spite his impish satire on trials, joys of tending a home
garden. 59 drawings by Joseph Capek. vi + 112pp.
Paperbd. $1.00

796. HOW PLANTS GET THEIR NAMES, Liberty Hyde
Bailey. Knowledgeable, authoritative introduction to the
science of botanical nomenclature. 62pp. of generic and
Latin terms. 11 illus. vi + 181pp. Paperbd. $1.15
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only $1.75

ing of betting odds, the law of mathematical expectation,
the inevitable advantage the ‘‘bank’’ holds over the gam-
bler, and specific applications of probability laws in poker,
roulette, dice games, bridge, lotteries, and other games
which involve chance. The second part of the book moves
from probability to its applications in statistics, but the
stress remains on everyday experience. Dr. Levinson dis-
cusses the basic problems in statistics, the dangers in-
herent in its misuse, the concept of statistical probability,
normal and skew frequency distributions, and statistics
applied to various flelds: strategic warfare, sports, birth
and death rates, immigration, stock speculation, insur-
ance rates, operations research, advertising, and so on.

One of the reasons that the author is so completely suc-
cessful in explaining his subject and analyzing its uses
in terms that are free of the ahstraction that often con-
fuses readers is that his training in advanced mathe-
matics is combined with actual experience with applied
probability. He has worked as a consultant to govern-
ment and industry, using probability theory as applied
in statistical research. Furthermore, Dr. Levinson has

184. HYPOCRITICAL HELENA plus a plenty of other
pleasures, Wilhelm Busch. Penetrating drawings, droll
verses by a modern master of satirical light verse. 11
poems, English, German texts. Over 200 illustrations.
x + 205pp. Paperbd. $1.00

ESSENTIAL GRAMMAR SERIES. Designed for adults
with limited learning time, these selective grammars use
the phrase h and ate on conversational
usage. Perfect supplement for record sets, conversation
courses, self study.

419. ESSENTIAL FRENCH GRAMMAR, S. Resnick.
159pp. 75¢

779. ESSENTIAL ITALIAN GRAMMAR, O. Ragusa.
11pp. 75¢

780. ESSENTIAL SPANISH GRAMMAR, S. Resnick,
128pp. 75¢

422. ESSENTIAL GERMAN GRAMMAR, Guy Stern &
E. F. Bleiler. 128pp. 75¢

626. MR. DOOLEY ON IVRYTHING & IVRYBODY,
F. P. ‘Dunne. 102 pieces, all complete, by one of the
most vital characters in American humor. Wise, witty,
hilarious. xii + 244pp. Paperbd. $1.00

8. MICROGRAPHIA, Robert Hooke. Fascinating micro-
scopic observations by the father of microscopy. All 38
original plates magnificently reproduced. 384pp.

Paperbd. $2.00

258. AN INTRODUCTION TO MATHEMATICAL
PROBABILITY, J. L. Coolidge. Thorough mid-level dis-
cussions of scope, meaning, elementary principles; mean
value; applications; etc. xii + 214pp. Paperbd. $1.35

736. CALIBAN’S PROBLEM BOOK, H. Phillips (Cali-
ban), S. T. Shovelton, G. S. Marshall. Mathematical, in-
ferential, cryptographic puzzles guaranteed to challenge
you, provide hours of fun. xi + 180pp. Paperbd. $1.25

1008. SPACE & TIME in Contemporary Physies, M.
Schlick, Relativity & its philosophical meaning to the
modern world, by the leader of the famed ‘‘Vienna Circle.”
xii + 87pp. Paperbd. $1.00

116. HYDRAULIC TRANSIENTS, G. R. Rich. More
than 40 years of research in hydro-electrical engineering
are summarized, collated, examined in an expert treatise.
Revised, enlarged, 1962. xiv + 409pp.  Paperbd. $2.50

310. INTRODUCTORY NON-EUCLIDEAN GEOME-
TRY, H. P. Manning. Simple, direct account of bases
of hyperbolic and elliptic geometry; uses no math beyond
basic calculus. v 4 93pp. Paperbd. $1.00

341. LIGHT: PRINCIPLES & EXPERIMENTS, G. S.
Monk. A treatise on theory that correlates theory with
23 actual experiments in geometrical and physical optics.
102 problems, answers. 270 illustrations. xi 4 489pp.

Paperbd. $2.45

1021. CONVEX FIGURES & POLYHEDRA, L. A.
Lyusternik. Superb elementary discussion of an unfortu-
nately little-surveyed branch of math. First English
trans. 182 illus. 186pp. Paperbd. $1.50

e
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a warm sense of humor, a rarity in what is all too often
a dry area of study. Even non-mathematicians will read
his book with profit and pleasure, and scientists in need
of a clear yet trustworthy complement to technical trea-
tises can do no better. Students and teachers of mathe-
matics will find it fine collateral reading material for
advanced course work.

Reviews of the first edition: ‘‘Of broad interest and im-
portance. The style is clear and lively. The treatment is
remarkably accurate. In short, it is a good book,”’ Scien-
tific Monthly. ‘‘Presented in an easy, humorous style
which I consider the very best kind of expository writ-
ing,” Prof. A. C. Cohen, Industrial Quality Control.
“*Concise, forceful, simple language . . . excellent sup-
plementary reading material,”” Prof. 8. S. Wilks, Prince-
ton.

Unabridged, revised (1963) edition. Formerly titled ‘“The

Science of Chance.”” New preface and two new appen-

dices by the author. Index. xiv + 358pp. 5% x 8.
100% Paperbound, only $1.75

380. BASIC THEORY & APPLICATION OF TRAN-
SISTORS, prepared by U.S. Dept. of Army (TM Ii-
690). An intreduction that is perfect as an elementary
text, course supplement, or home-study book. 240 labeled
dlagrams 272pp. Paperbd. $1.25

1023. FUNDAMENTAL ELECTROMAGNETIC THE-
ORY, Ronold W. P. King. New, realistic approach to
teaching of electromagnetic theory. For advanced stu-
dents, engineers. Problems. xvi + 580pp. Paperbd. $2.75

423. JOE MILLER’S JESTS, or The Wits Vade-Mecum.
Facsimile reprint of 1st edition of most famous humor
book ever written: bawdy, sometimes vulgar, often witty
classic from 1739. 91pp. Paperbd. $1.00

518. THE STRANGE STORY OF THE QUANTUM, B.
Hoffmann. Problems and theories leading up to modern
quantum physics. Fine review, refresher for technical
readers. 32 tables, illus. 275pp. Paperbd. $1.45

1024. PHONETICS, B. Malmberg. The only elementary
work to provide a complete account of physiological pho-
netics "as well as modern experimental phonetics and ma-
chine analysis. Bibliography. 63 illustrations. iv + 123
Paperbd. $! 00

945. GUIDE TO SOUTHERN TREES, E. S. & J. G.
Harrar. An unfailing pocket guide to 350 Southern U.S.
trees. Fast, sure identification with 20-p synoptic key to

genera, 200 detailed drawings, other aids. Revised, 1962.
ix + 709pp. Paperbd. $2.25
587. GREAT IDEAS OF MODERN MATHEMATICS:

THEIR NATURE & USE, J. Singh. Differential equa-
tions, matrices, statistics, problems in current math
theory, all introduced to lay readers by an accompllshed
popularizer. 65 illus. 322pp. Paperbd. $1.6

997. THE AMERICAN TWO-MOVE CHESS PROB-
LEM, K. S. Howard. 212 problems by 58 leading com-
posers embrace wide variety of strategical types. Hours
of fun and instruction. Solutions fully annotated. vii +
99pp. Paperbd. $1.00

740. HOW TO KNOW THE FERNS, F. Parsons. True
nature classic identifies ferns nontechnically. Much plant
lore. 42 plates. 243 pp. Paperbd. $1.25

Dept 441, Dover Publications, Inc., 180 Varick St. |
N.Y. 14, N.Y. Please send me the following books:

I have losed $
Payment in full must accompany all orders except
those from libraries and_ public institutions, who
may be billed. Please add 10¢ per to cover
postage and handling on orders under $5.00.

|
|
|
|
|
Please print. I
|
|
|
|

in full payment.

Name.

Address.

City. Zone. State.
GUARANTEE: All Dover books unconditionally guar-

anteed to satisfy. Just return within 10 days for a I
full cash refund, no questions asked.

—_—————————————
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Sample Changer: No change in temperature level
because light sources located at safe distance.

Monochromator: Enlarged measuring range from
185 ma to 2500 mu at highest resolving power.

Amplifier: Linearity assured due to modulated light.
Therefore, wide choice of amplification steps.

Detectors: Choose either muitiplier or
phototube by operating a lever,

Scales: The projected enlarged precision micro
scales can be read off conveniently, free of paraliax.

Friction-free shit adjustment. Chopper diaphragm in-
corporated for modulating light.

Light Sources: By operating a knob, tungsten or hy-
drogen bulb can be used.

4 care of stabilization,

Optical Bench: Makes quick interchange of all ac
cessories possible without realignment.

The Carl Zeiss Spectrophotometer PMQ I

The PMQ I is outstanding for rapid measurements of liquids, gases
and solids at the highest resolving power of the spectrum. You can
make a quick survey of a sample, find out where its absorption
bands lie and determine its concentration precisely due to direct
indication. The instrument operates on a.c. line voltage and is
completely stabilized electronically. Modulation of the measuring
light by built-in chopper diaphragm assures linearity of the amplifi-
cation, constancy of zero point and the elimination of dark cur-
rent. Sensitivity can be varied as follows:
0-10 {in steps of 0.1 optical density—calibrated)
10-100 (calibrated)
100 to approximately 3000

An adjustable damping device for varying the response time
results in minimum fluctuations at highest amplification. This is
especially useful for Flame Photometry. All important electrical cir-
cuits and tubes can be tested by a built-in checking device. Slit
width can be set to 0.2 microns. Thanks to frictionless design of
the Spectrophotometer PMQ I, no play is possible in slit and
wavelength settings. Combined error of wavelength setting and
reading, for instance at 250mp, is == 0.05mpu.

The PMQ 1l is extremely accurate and versatile. Accessories
available are: servo motor to operate the 100 Point Adjustment

CARLY

WEST GERMANY

Carl Zeiss, Inc., 444 Fifth Ave., New York 18, N.Y.

IN CANADA: CARL ZEISS CANADA LTD., 60 OVERLEA BLVD., TORONTO 17, ONTARIO

Device, attachments for analysis of chromatograms, fluorescence
and reflectance measurements, and for flame photometry. Write
to us for further details or a demonstration of the Spectropho-
tometer PMQ II. Complete service facilities available.
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The Symbol of World Famous Optics

Power Supply: Operates on line voitage and takes



Tests conducted by Republic Aviation Corp., Farmingdale, N.Y., under a
contract awarded by International Latex Corp., developer of the suit for
United Aircraft’s Hamilton-Standard Division, NASA’s prime contractor.

The other day, at Republic Aviation’s Life Science Labs, where we are running the life-support and mobility
tests on the Apollo Space Suit, somebody asked the guy in the suit how the tests are going, and he said:




CLEVELAND « 130th 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 A. M. Gleason on nature and direc-
tion of current mathematical research; A. L. Schawlow on infrared
optical masers; V. G. Dethier on biology of behavior; Gordon J. F.
MacDonald on deep structure of continents and ocean basins.
Interdisciplinary Symposia AAAS day: Uses of lasers and masers;
philosophical aspects of present-day cosmogony and cosmology; de-
velopmental aspects of immunity; biological and sociological research
on the effects of human reproduction control; the federal government,
science, and the universities.
Special Sessions AAAS Presidential Address by Paul Gross; the
AAAS Distinguished Lecture by J. K. Galbraith; the Joint Address
of Sigma Xi and Phi Beta Kappa by Paul Sears; the George Sarton
Memorial Lecture; and the National Geographic Society lllustrated
Lecture.
Other General Events Three-session symposium on Japanese sci-
ence sponsored jointly by the Science Council of Japan and the AAAS.
Two symposia sponsored by the Office of Economic and Statistical
Studies of the National Science Foundation: Planning and adminis-
tration of scientific research programs, and nontechnical aspects of
instrumentation and equipment in research and development.
AAAS Committees Sessions of the Cooperative Committee on the
Teaching of Science and Mathematics, the Committee on Science in
the Promotion of Human Welfare, and perhaps others.
Sections and Societies The 20 AAAS Sections and some 70 par-
ticipating societies are scheduling specialized symposia, and many have
sessions for contributed papers.
Science Theatre The latest foreign and domestic films.
Exposition The Annual Exposition of Science and Industry is con-
veniently located adjacent to the Ballroom on the mezzanine of the
Sheraton-Cleveland.
Advance Registration By registering in advance, you avoid delay
at the Registration Center on arrival, you receive the General Pro-
gram in time to plan your days at the meeting, and you permit your
name to be posted in the Visible Directory of Registrants when the
meeting opens.

Use the coupon below for advance registration or to order your
advance copy of the General Program.

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

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

1b. [] Enclosed is $3.00 for the General Program. (If | aitend 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.) .« s scsssosesssesiosasensssassensssansassssssasasiossssorsnsnsiossssasssssnsss Oy T o 2 cessesssies
‘ (Please print or typewrite) (Last) (First) (Initial)
‘ 3. OFFICE [J OR HOME [] ADDRESS ........c... o e i e L R b o s il s

(For receipt of General Program)

4. ACADEMIC, PROFESSIONAL, OR

BUSINESS CONNECTION ........ sasssvsssssuassrssenasasssnee A e o o R 2 o sinied sassssssrsnns R S EN
EIRY 0k 4y G sl ke e a e s a0 cessserasns e e e b s e ZOME a0ocavmves STAIE . clissovisvsins eissavesssenssesaans ceese
5. FIELD OF INTEREST . .c.ccccecionsoscesimsssaeensosssiossnnesssinsesssoneyssssssossnsssnssnsanssasios aesimidie s eid e eiida e ereie s < lbisrea s w0
6. CONVENTION ADDRESS .. ...ctvveiioesessssssassasassssssssiesonsnsasossosansastassanossnssasasssasses tisssssessssssesssennseen

({May be added later, after arrival)

Please mail this coupon and your check or money order for the total amount to the AAAS.



MEETING «26-30 DECEMBER

Reserve Your Hotel Room

Make sure you have the accommodations you prefer.
A list of headquarters hotels of participating societies
appears on page 280. The AAAS headquarters is the
Sheraton-Cleveland.

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

Use the coupon below to make your hotel reservation in Cleve-
land. Send your application to the AAAS Housing Bureau in
Cleveland, 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 assignment and send you a confirmation in two weeks
or less.

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.

HOTEL RATES*
AMERICAN ASSOCIATION
FOR THE ADVANCEMENT OF SCIENCE

For a list of the headquarters of each participating society and sec-
tion, see page 280, Science, 19 July.

Hotel Single Bed Double Bed  Twin Beds Suites
Sheraton-Cleveland $8.50 $14.00 $15.50 $33.00—$60.00
Statler-Hilton 8.50 14.00 15.50 28.00— 59.00
Manger 7.50 13.00 14.50 25.00— 35.00
Pick-Carter 7.50 13.00 . 14.50 32.50— 60.00
Auditorium 5.50—10.50 8.5—12.50 12.50—13.50

* All rooms are subject to a 3% Ohio state sales tax.

AAAS Housing Bureau
511 Terminal Tower Date of Application .. ... ...o.uuuiieeeeinneinionnaececasacsannnnnes
Cleveland 13, Ohio

Please reserve the following accommodations for the 130th Meeting of the AAAS in Cleveland, 26—30 December 1963

First Choice Hotel ........................ Second Choice Hotel ........................ Third Choice Hotel .. ...........cciiiuenenns
Type of room: Single [J Double []J Double, twin beds [J  Svite [ Rates: Desired ................ Maximum . ....ciieienannn
Number in party...... ... i Sharing this room will be: ....... ... ittt

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

DATES: ARRIVAL ..........ooviiiinn... AM. ........ PM......... DEPARTURE . ... .. ittt iiitieeenencoccocasscsccnnns ceccccnn
(These must be indicated—add approximate hour, A.M. or P.M.)
L 3 R R R R .
(Individual requesting reservation) ‘Please print or type)
ADD RESS ...t ittt i e ettt i ettt e eess 00 cecccesseseans ceeeccon
(Street) (City and Zone) (State)

Mail this coupon now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.
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Slides in an instant
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X-ray copies in an instant Conventional 4x5 photographs
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The new Polaroid MP-3 Industrial View Camera

With eye-level ground-glass viewing and focusing.
Send for 6 page brochure, Polaroid Corporation, Cambridge,Massachusetts, POLAROI00



LEITZ MICRO-PROJECTOR MODEL XIC

234

NEW

different
magnifications at the twist of 1 knob

Finest detail brilliantly illuminated from
macro —high power...even in extra-large
lecture halls! The Leitz Model XI C
continues as the world’s unrivaled
leader in micro-projection after nearly
a half-century of continuous refine-
ment of successive models. Yet, despite
its unmatched precision and virtually
unlimited versatility, its operation is
almost as simple as that of a home slide-
projector. Some of its most outstanding
advanced features are: . Instant click-
stop change of systematically graded

magnification without changing exact
focus or field of view. » Permanent
alignment of microscope and light source.
- Specially engineered cooling protects
delicate specimens. - Built-in mechanical
stage permits traverse of specimen area.
« Four plano-flatfield or regular objectives
for optimum performance. « Specially
mounted low-power survey objective and
reflecting prism for surveying large sec-
tions. « Coaxial coarse and fine focusing.
+» Individual condensers to match the
chosen objectives. as262

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y. e

Distributora of the world:"

famous products of

Ernst Leitz G.m.b. H.. Wetzlar,. Germany—Ernst Leitz Canada Ltd
LEICA AND LEICINA CAMERAS ' LENSES - PROJECTORS -t MICROSCOPES

SCIENCE, VOL. 141



19 July 1963, Volﬁme 141, Number 3577

American Association for the
Advancement of Science

BOARD OF DIRECTORS
Paul M. Gross, Retiring President, Chairman
Alan T. Waterman, President
Laurence M. Gould, President Elect
Henry Eyring Mina Rees
John W. Gardner Walter Orr Roberts
H. Bentley Glass Alfred S. Romer

Don K. Price H. Burr Steinbach
Paul E. Klopsteg Dael Wolfle
Treasurer Executive Officer

VICE PRESIDENTS AND
SECRETARIES OF SECTIONS
MATHEMATICS (A)
Magnus R. Hestenes Wallace Givens
PHvysIcs (B)

Elmer Hutchisson Stanley S. Ballard
CHEMISTRY (C)

Milton Orchin S. L. Meisel
AsTRONOMY (D)

Paul Herget Frank Bradshaw Wood

GEOLOGY AND GEOGRAPHY (E) .

John C. Reed Richard H. Mahard
Z0oOoLOGICAL SCIENCES (F)

Dietrich Bodenstein David W. Bishop
BoTANICAL ScIENCES (G)

Aaron J. Sharp
ANTHROPOLOGY (H)

David A. Baerreis Eleanor Leacock
PsycHoLoGYy (I)

Lloyd G. Humphreys Frank W. Finger
SociaL AND EcoNoMiIc ScIENCES (K)

Kingsley Davis Ithiel de Sola Pool
HISTORY AND PHILOSOPHY OF SCIENCE (L)

Adolph Griinbaum N. Russell Hanson
ENGINEERING (M)

Clarence E. Davies Leroy K. Wheelock
MEDbICAL ScIENCES (N)

Francis D. Moore Oscar Touster
DENTISTRY (Nd)

Paul E. Boyle S. J. Kreshover
PHARMACEUTICAL SCIENCES (Np)

Don E. Francke Joseph P. Buckley
AGRICULTURE (O)

A. H. Moseman
INDUSTRIAL SCIENCE (P)

Alfred T. Waidelich Allen T. Bonnell
EpucATION (Q)

H. E. Wise Herbert A. Smith
INFORMATION AND COMMUNICATION (T)

Foster E. Mohrhardt Phyllis V. Parkins
StaTistics (U)

Harold Hotelling

Harriet B. Creighton

Howard B. Sprague

Morris B. Ullman

PACIFIC DIVISION

Phil E. Church Robert C. Miller
President Secretary

SOUTHWESTERN AND ROCKY
MOUNTAIN DIVISION

Edwin R. Helwig Marlowe G. Anderson
President Executive Secretary

ALASKA DIVISION

Allan H. Mick George Dahlgren
President Executive Secretary

The American Association for the Advancement
of Science was founded in 1848 and incorporated
in 1874. Its objects are to further the work of scien-
tists, to facilitate cooperation among them, to im-
prove the effectiveness of science in the promotion
of human welfare, and to increase public under-
standing and appreciation of the importance and
promise of the methods of science in human progress.

SCIENCE

Standards for Science Teachers

A useful and satisfying chapter in the history of the Association
ends this month with completion of the studies of the qualifications of
science and mathematics teachers that AAAS has carried out jointly
with the National Association of State Directors of Teacher Education
and Certification. One study analyzed the characteristics and education
of secondary school teachers of science and mathematics [Science 140,
880 (1963)]. Another, to be published soon, recommends standards
for the education in science and mathematics of prospective elemen-
tary school teachers. ‘

The other study is the one that started collaboration between the
two associations. Several years ago, the National Association of State
Directors of Teacher Education and Certification became concerned
about the inadequate subject-matter preparation of the new teachers
they are called upon to certify, especially high school teachers of
science and mathematics. With support from the Carnegie Corpora-
tion of New York and with a good start provided by the AAAS Co-
operative Committee on the Teaching of Science and Mathematics
[Science 131, 1024 (1960)], the two associations collaborated in an
extensive series of discussions, conferences, and sometimes compro-
mises that resulted, in September of 1961, in the publication of a set
of guidelines for the education of secondary school teachers of
mathematics and science.

These guidelines recommend that a prospective science or mathe-
matics teacher earn an undergraduate major in the field in which he
plans to teach, that his program emphasize those areas of the discip-
line that are taught in high school, and that the undergraduate work
be adequate in quality and quantity to permit him later to pursue
honest graduate work in his field. The guidelines also recommend
that a fifth year of college or university work, which increasingly is
required of teachers, emphasize courses in the subject to be taught.

These guidelines have been adopted, wholly or in substantial part,
by Arizona, Arkansas, Georgia, Indiana, Kansas, Louisiana, Missis-
sippi, New Mexico, North Carolina, Oregon, Pennsylvania, Puerto
Rico, Utah, and West Virginia, and have been “approved,” without
being “adopted,” by Alabama, Colorado, Connecticut, Illinois, Mary-
land, Massachusetts, Montana, Nevada, New York, Oklahoma, Rhode
Island, and Vermont. Action is pending in a number of other states;
at least 170 colleges and universities have adopted the guidelines as
standards for their own programs; and North Carolina used them as
a basis for new standards in fields other than science and mathematics.

Here, then, is a fine and useful start in the direction of better
educated teachers. There is, of course, a long way to go, and for some
time to come there will be real justification for criticism of inade-
quacies of teacher education. At the same time, the fact that half
of the states have so quickly adopted or approved the higher standards
set forth in the new guidelines promises substantial improvement in
the subject-matter qualifications of high school science and mathe-
matics teachers. Scientists will no doubt approve this trend whole-
heartedly. As they do, they can give credit to an educational organi-
zation for being a prime mover in bringing about this change.—D.W.



MEASURE RADIOACTIVITY IN
YOUR GAS CHROMATOGRAPH

m New Packard Flow Monitor systems allow continuous
measurement of radioactivity in the effluent from any
gas chromatograph. Counting efficiencies are high (20%
for H%; more than 70% for C**), and backgrounds are low.
The detector portion consists of the Model 317 Flow
Detector and Model 325 Adapter (not illustrated). Model
317 contains. an anthracene-packed cartridge mounted
between a matched pair of photomultiplier tubes se-
lected to permit room temperature operation. Model 325
Adapter is based on the suggestions of Karmen, et. al.
(Jnl. Lipid Res. 3, No. 3, 372, 1962). m Qutput from the
detector is fed to a Series 320 Flow Monitor and count-
ing rate is indicated on a meter which presents either
log or linear display. A plug-in connection is provided
for the addition of a strip-chart recorder. @ Flow Monitor
systems are part of Packard's extensive line of instru-
ments for gas chromatography. For additional informa-
tion, call your Packard Sales Engineer or write direct.

Paclsard

PACKARD INSTRUMENT COMPANY, INC.
BOX 428 * LA GRANGE,ILLINOIS » HUNTER 5-6330

Sales offices in principal cities of the world



ANNOUNCING ANOTHER %mmcm FIRST

What G-100 Is seprADEX G-100, like its

well-known predecessors in the SEPHADEX series of
dextran gels,* is produced by cross-linking dextran chains
with random ether bonds between glucose residues in the
polysaccharide chains. Highly stable mechanically and
chemically, G-100 upon swelling produces three-dimen~
sional networks devoid of ionic groups. Prepared in bead
form, G-100 offers very low flow resistance, thus per-
mitting the use of fine particles for good resolution of
separation,

FRACTIONATION OF PANCREATIC ENZYMES _ 44
WITH SEPHADEX G-100
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A Typical Separation with SEPHADEX G-100

Sample: 3 ml. of an extract of powdered swine pancreas in

) 0.05 M acetate buffer pH 5.3 containing 0.005 M calcium
What G-100 DOES This new SEPHADEX  acetate.
Column size: 117 ml. (2 x 37 em.).

type is an important extension of the gel filtration method g yi0n: 0,05 M acetate buffer pH 5.3 containing 0.005 M cal-
into the field of macromolecular fractionation, making cium acetate.

possible the separation of substances with molecular . ‘

weights smaller than about 100,000. Like the other What G-100 Promises ciearty, the
SEPHADEX types,* G-100 acts as a molecular sieve,  SEPHADEX G-100 field is one of enormous interest,
and molecules of larger dimension do not penetrate the  egpecially for biochemical and medical research. G-100
matrices of the swollen gel. now makes possible the fractionation and purification
The accompanying chart shows a separation of pancreatic ~ Of enzymes, polysaccharides, nucleic acids, peptide hor-
enzymes. Powdered swine pancreas was extracted with ~ mones, and proteins on preparative scale. And it super-
a 0.05 M acetate buffer pH 5.3 containing 0.005 M cal-  sedes the earlier, more complicated, and time-consuming
cium acetate. A 3 ml. sample was introduced ina 2 x 37  methods that were previously required.

cm. (117 ml.) column packed with SEPHADEX G-100. *Also available: SEPHADEX G-25, G-50, and G-75.

F<}r complete ' l;;HARMA(:}EASF1!NEt CHEMICALS, INC. S-7k
information about epartment F, 501 Fi venue, New Yor ew Yor
PHARMACIA Gel Filtration and all ., '
LEADING IN DEXTRAN types of SEPHADEX’ Please send the following:
CHEMISTRY please fillin the G-100 ““SEPHADEX IN GEL GEL FILTRATION
r equqst coupon and BROCHURE FILTRATION’’ BROCHURE ABSTRACTS'
send it to us with i
your letterhead. Name
(fnauiries outside the Company
should be directed to ’
PHARMACIA, Uppsala, Address
Sweden.)
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Daiac LABORATORIES

Will one of these new reagents
answer your needs in medical
research or biochemical testing?

Nuclear Fast Red
N,N-Dimethyl-1-Naphthylamine-5-
Sulfonyl Chloride

INT For colorimetric
Phenazine |:esﬁmc|fion of Succinic]
Methosulfate |_Dehydrogenase

Aminopeptidase Activity Kit

LNA@ (L-Leucyl-3-Naphthylamide
Hydrochloride)

CNA (L-Cystine-di-3-
Naphthylamide)

Fast Violet B Salt

Hexamethylphosphoramide

N-(4-Hydroxy-1-Naphthyl)
Isomaleimide .

Fast Red GG Salt

Butyryl Thiocholine lodide

Flazo Orange

Benzoyl Thiocholine lodide

New catalog gives data and prices
on these and 300 other reagents.
Write for your FREE COPY of new
catalog to Department $-73.

5000 LANGDON STREET - P. O. BOX 9522
PHILADELPHIA 24, PA

THE 7)90/2/(/1 CHEMICAL COMPANY

AAAS Symposium Volume 63

CONGENITAL HEART DISEASE

Allen D. Bass and Gordon
K. Moe, Editors June 1960

Presented at the AAAS Washington meeting,
December 1958

372 pp., 147 illus., references,
index $7.50

AAAS members’ cash orders. . $6.50

The recent spectacular advances in car-
diac surgery have resulted from the in-
timate and fruitful collaboration of the
surgeons with embryologists, pathol-
ogists, internists, pediatricians, physiol-
ogists, and engineers. The present vol-
ume summarizes the current status of
knowledge of congenital heart disease,
ranaing from the experimental pro-
duction of developmental anomalies,
through the morphology and pathologic
physiology, to the diagnosis and surgical
repair of congenital lesions, and includes
an introductory chapter by the dean of
cardiac embryologists, Professor Bradley
M. Patten.

British Agents: Bailey Bros. & Swinfen, Ltd.
Hyde House, W. Central St.
London W.C.'I, England

American Association for the
Advancement of Science

1515 Massachusetts Ave., NW,
Washington, D.C. 20005
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the attendant river deposits and off-
shore deposits associated with the del-
tas. Eustatic changes in sea level are
real changes in sea level; they are not
relative changes due to uplift or subsi-
dence of a coastal area. In the past
many geologists and most physiograph-
ers and geographers have emphasized
that transgressions or regressions were
due to true changes in sea level caused
by extensive periods of glaciation and
nonglaciation. From new studies of both
recent and ancient- sediments geologists
now conclude that there are fewer real
changes in sea level and that the shift-
ing ocean boundaries on the edges of
or across portions of a continental land
mass are due to differential uplift and
subsidence and -further that many of
these “ups and downs” are connected
“chicken and egg” fashion with major
delta systems. The influence of this
shifting of delta systems was also
stressed in the analyses of cyclically
recurring sequences of rocks particu-
larly in the Pennsylvanian age which
contributed vast amounts of sediments
throughout the United States. These
sequences of sediments (cyclothems)
have been studied in great detail in the
Illinois and Appalachian basin areas,
and they can be explained by shifting
continental and marine depositional
facies, delta, and river patterns without
“yo-yo-ing” sea level.

A paper on the West Bastian Bay
field by Clyde A. Brooke and Parker
S. Turner (Pan American Petroleum
Corporation, Houston, Tex., and New
Orleans, La.) stressed the sedimentary
and structural patterns that occur when
local uplifting and faulting occur over
a growing deep-seated salt dome. Brooke
and Turner stated that the large, domal
structure at West Bastian Bay field, cen-
tral Plaquemines Parish, Louisiana, is
a deep-seated salt dome. A large, nor-
mal fault which strikes east-west and
dips south, and which was contempo-
raneous with the upward push of the
salt, traverses the dome and controls
accumulation of oil and gas in multiple
upper Miocene sands. At the time of
maximum growth along this Bastian
Bay fault, sediment was deposited ap-
proximately three times faster in the
downthrown block where most of the
hydrocarbon accumulation occurs. The
relative thickness of sediments shows
that domal uplift, deposition of upper
Miocene and younger beds, and move-
ment along Bastian Bay fault were con-
temporaneous. Reliable electric log cor-
relations together with paleontological
data from well samples in the field area

afford excellent data for a detailed
study of contemporaneous normal fault-
ing, a type of faulting common to Mio-
cene sediments of the Gulf Coast and
important to exploration for oil and
gas. Microfaunal and lithologic data
obtained from conventional cores
through oil and gas productive strata
show that the ‘R’ and ‘S’ sands were de-
posited predominantly in nonmarine en-
vironments. These sands in turn are
separated by dense homogeneous gray-
black shales, deposited in marine en-
vironments similar to those existing on
the modern continental shelf. Produc-
tion has been established in 20 sands
ranging in depth from 2644 to 4664
meters (8677 to 15,305 feet).

Doyle T. Graves (Union Oil Develop-
ment Corporation, Sydney, Australia)
reported on the geologic significance
of the Moonie Oil Field discovery,
Queensland, Australia. Graves stated
that the discovery of the first commer-
cial oil field on the continent of Aus-
tralia has caused a reappraisal of the
petroleum prospecting potential of all
its sedimentary basins. This discovery
marks the beginning of an oil-producing
industry and has caused many precon-
ceived ideas to be discarded. Geolog-
ically, Moonie is most significant for
its contribution to the understanding
of the structural and sedimentary his-
tory of the Surat Basin as related to the
accumulation of petroleum. The oil
field is an accumulation on a large re-
gional plunging nose with a relatively
small local closure of 45.7 meters (150
feet). Immediately below the producing
sands is a major angular unconformity,
and the pre-unconformity structure is
the steeply dipping flank of a complexly
thrust-faulted regional anticline. Thick
sequences of rock are missing on this
steep, faulted anticlinal flank below the
unconformity.

Geophysical papers stressed the im-
portance of generation of sound waves
for seismic surveying by means of vi-
brators, impact devices, or weight drops
rather than by the conventional means
of explosions in a shot hole. By the use
of these techniques, coupled with elec-
tronic tape recording, reinforcement of
useful seismic energy can be achieved.
It is now possible to obtain fair quality
seismic reflections from sedimentary
beds in many deep basin areas. In many
parts of the Gulf Coast province of the
Uhnited States reliable seismic reflections
from below 3600 to 4500 meters (12,-
000 to 15,000 feef) were impossible to
obtain prior to the advent of the im-
pact wave generation devices in which
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WARING COMMERCIAL
BLENDORs®wiII_ handle your materials

more easily...perform processing functions
more rapidly...produce the desired formulation
more efficiently, more uniformly.

The container, blades and
motor of the Waring Com-
mercial Blendor provide the
most advanced electro-
mechanical means for the
specialized mass processing
of experimental materials.

WARING EXCLUSIVE
VORTEX ACTION AND
CLOVER-LEAF DESIGN

qﬁ) BLEND UP TO 4 TIMES

L’I MORE EFFICIENTLY.

Ingredients are continuously
impelled down, into and
through the rotating blades,
with every revolution. This
assures that all ingredients
will receive equal exposure
to the action of the blades.
“Blind” spots, blend-resist-
ing eddies and strati-
fication are eliminated.

Powerful 15 amp. motor operates at three speeds with
push-button settings. Container and lid are constructed
of 302 stainless steel. Integral handle for easy pouring.
Two-piece lid with molded vinyl gasket; positive acting
clamps assure perfect seal.
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MopetL DL-202: 2-Speep BLENDOR; 510-watt motor.
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glass container.
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For use in Group 1, Class D hazardous locations.
MoDEL AS-1: AsepTic DiSPERSALL® CONTAINER.
For reduction and dispersal of infectious materials.

If you have a specific process problem,
or desire more information, write to:
WARING PRODUCTS CORPORATION
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A Subsidiary of Dynamics Corporation of America
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The Challenge of
the materials age

[ ‘ ot bt ok ey

The two-phase materials concept

In this sixth year since man’s first probe of space — an age in
which structural materials must do the impossible — attention is
being focused increasingly on the two-phase concept of material
structure. A two-phase structure is a combination of two different
materials of contrasting strength and elasticity. The result is a
composite which produces a material whose properties are superior
to either of its components used individually.

Sounds like a great new idea? “Great” it is — but “new” it
isn’t. Nature had it first, millions of years ago.

The two-phase concept is at least as old as, say, bamboo . ..
a natural two-phase material combining cellulose fibers of high
tensile strength in a matrix of lignin, which serves to cement the
structure and provide elasticity.

Filament-wound glass fibers are an example of artificial two-
phase material, in which glass fibers are combined with epoxy resin
to form a material whose specific strength is two and a half times
greater than that of any homogeneous material, including metal,
glass, or plastic.

In applying the two-phase principle to space applications, the
extraordinary properties of single-crystal filaments — (more in-
formally called whiskers) as reinforcing agents, is attracting more
and more attention. Whiskers are among the strongest materials
known. Some are capable of withstanding stresses of several million
pounds per square inch. And happily, some of them tend to retain
much otP their strength at very high temperatures.

Much of the exploration now being conducted on the problem
of two-phase materials is being carried out with the aid ofp Instron-
equipment.

Instrons are sensitive and highly accurate testing instruments
suitable for broad range of stress-strain studies. These include
not only studies on single whiskers and high strength alloys, but
in such areas as high polymer rheology, refractory metals and
ceramics, textile fibers, and biological tissues.

For a detailed study of current research in the
development of two-phase materials, we invite
you to write for your free copy of Bulletins C-3
and PC-8 — examples of a series of application
studies compiled by Instron from independent
sources covering virtually every area of materials
research. For bulletins describing late technical
developments in your specific fields, please feel
free to drop us a line.

INSTRON

ENGINEERING CORPORATION
2519 WASHINGTON ST., CANTON, MASS,

Electronic and Mechanical Engineers— If you are interested in designing
instrumentation for this new and fast growing science, please send us your
professional resume.
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CHEMICALS FOR
TLC

immediate delivery from stock

PREPARATION ;-ﬁ-
With .
Cat. No. DESCRIPTION o N:i,;‘,’g' Fsggicegai:tcr};t F’x‘ﬁ%%ﬁ?t
1090 Aluminum Oxide G X
1092 Aluminum Oxide GF X
MN 300 | Cellulose Powder X
MN 300G | Cellulose Powder X
MN 300 F | Cellulose Powder X
MN 300 GF | Cellulose Powder X
MN 300 AC | Cellulose Powder, Acetylated 10% | X
MN 300 G/AC/| Cellulose Powder, Acetyylated 10% X
MN 300 CM | Cellulose Powder, Carboxymethyl X
MN 300 G/CM Cellulose Powder, Carboxymethyl X
MN 300 P | Cellulose Phosphate X
MN 300 G/P | Cellulose Phosphate X
MN 300 DEAE | Cellulose Powder, DEAE X
MND:E?\%G/ Cellulose Powder, DEAE X
E%¥E%OL?A Cellulose Powder, ECTEOLA - X
ME%?ESL%/ Cellulose Powder, ECTEOLA
8129 Kieselguhr G (diatomaceous earth)
7435 Polyamide Powder X
7731 Silica Gel G X
7730 Silica Gel GF X
7736 Silica Gel H (U.S. Pat. Pend.) —with hydrated silicon dioxide binder
7739 Silica Gel HF (U:S. Pat. Pend.)—with hydrated silicon dioxide binder
and inorganic fluorescent indicator

For complete information and prices, please contact:

BRINKMANN

BRINKMANN INSTRUMENTS, INC. 1156 Cutter Mill Road, Great Neck, N. Y.
PHILADELPHIA - CLEVELAND - HOUSTON » MIAMI + MENLO PARK, CAL, - ST. LOUIS
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a series of many drop patterns are re-
corded along a linear seismic spread.

| This allows ‘“‘stacking”- of. the reflected

sound waves and the enhancement of
usable reflections. Good results at
depths of 4500 to 7500 meters (15,000
to 25,000 feet) are being obtained.
The meeting, attended by 4600 reg-
istrants, was held in conjunction with
the Society of Economic Paleontologists
and Mineralogists and the Midwestern
Societies of Exploration Geophysicists.
JoHN M. PARKER
Kirby Petroleum Company,
Denver 2, Colorado

Optical Masers

An international symposium on op-
tical masers conducted by the Poly-
technic Institute of Brooklyn in New
York (16—18 April) not only provided
a review of research, but also a
forum for discussion of major prob-
lem areas and findings of interest to
engineers, chemists, and physicists. The

| meeting was a comprehensive integra-

tion of the physics and technology
bearing directly on the discovery,
theory, and application of maser phe-
nomena at optical and infrared fre-
quencies.

N. Bloembergen (Harvard) pre-
sented a review of some theoretical
problems in quantum electronics. He
noted that although the fundamental
problems of the interaction between
electromagnetic radiation and matter
are well understood, the advent of
lasers has necessitated a more careful
study -of both quantum-mechanical
and classical aspects of this interac-
tion. Many well-known concepts from
the realm of radio and microwaves
have to be adapted to the optical
region. Quantitative differences occur
because several spatial modes are in-
volved and quantum aspects, such as
the uncertainty relations between am-
plitude and phase of the electromag-
netic modes, are more prominent.
Therefore, coherence, fluctuations, in-
formation, and channel capacity in
optical fields are being studied with
renewed vigor.

Nonlinear electromagnetic proper-
ties of materials at optical frequencies
provide another illustration of the ex-
tension of well-known classical and
quantum theories. It is possible to give
quantum-mechanical- expressions for
linear and nonlinear complex suscepti-
bilities with positive or negative imagi-
nary parts. These may be incorporated
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in Maxwell’s equations and describe

the properties of lasers, Raman-type .

lasers, parametric amplifiers, and other
nonlinear devices. Although the gen-
eral framework exists, much detailed
theoretical work remains to be done
to account for specific geometries, to
describe the large variety of materials
ranging from mixtures of atomic and
molecular gases to crystals with para-
magnetic ions or organic molecules,
and to broaden our understanding of
the various damping mechanisms
caused by collisions, lattice vibrations,
or other interactions.

E. Wolf (Rochester University), one
of the leading authorities in the field of
optics, discussed the fact that until very
recently optical coherence phenomena
were almost exclusively described in
terms of second-order correlation func-
tions. Such a description is entirely
adequate for the -analysis of the usual
optical experiments performed with
light beams originating in thermal
sources. However, in view of the de-
velopment of the optical maser, and in
view of a number of rather unconven-
tional experiments that have been car-
ried out or proposed very recently, the
need has arisen for a broadened de-
scription.

Recent work on the noble gas optical
masers was discussed by C. G. B. Gar-
rett (Bell Telephone Laboratories).
This holds out considerable promise
for closing the gap between the opti-
cal and microwave portions of the
spectrum. Oscillation has been achieved
on about 150 different transitions.
The longest wavelength achieved so
far is about 28 microns (in neon).
In the very important and even newer
field of semiconductor lasers, B. Lax
(Lincoln Laboratories, MIT) discussed
various schemes which have been pro-
posed for achieving maser action in
semiconductors. These include a va-
riety of phenomena involving transi-
tions between impurity levels, inter-
band transitions, and those between
magnetic levels. To date, the only suc-
cessful semiconductor maser has been
the electrically pumped p-n junction
diode of GaAs and related compounds.
Lax described in detail the operation
and theory of this device.

An application of the laser of out-
standing practical and theoretical in-
terest, namely, the ring laser rotation-
rate sensor, was reported upon by
W. M. Macek, D. T. M. Davis, Jr.,
R. W. Olthuis, J. R. Schneider, and
G. R. White (Sperry Gyroscope Com-
pany). In summary, Olthuis said that
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the sensing of rotation rate with re-
spect to an inertial frame of reference
has been demonstrated using a traveling-
wave gas laser in which the light propa-
gates around in a closed loop. Under
stationary conditions, a degenerate
pair of independent modes exists which
consists of waves propagating in oppo-
site directions around  identical paths.
Rotation of the laser about an axis
with a component normal to the plane
of the laser path results in an effective
lengthening of one path and a shorten-
ing of the other. To sustain oscillations,
each path must be an integral number
of wavelengths long, so the wave-
lengths of the oscillations must adjust
themselves to meet this requirement.
This results in a frequency splitting
which is proportional to rotation rate.
By sampling the output from each of
the modes and heterodyning them to-
gether on a photocathode, a beat fre-
quency is obtained which is propor-
tional to rotation rate. Beat frequencies
as low as 500 cycles per second have
been observed corresponding to a rota-
tion rate of two degrees per minute.

The symposium was cosponsored by
the Air Force Office of Scientific Re-
search, the Office of Naval Research,
and the U.S. Army Research Office and
was organized by the Polytechnic In-
stitute of Brooklyn in cooperation with
the Institute of Flectrical and FElec-
tronics Engineers and the Optical
Society of America.

WALTER K. KAHN

Department of Electrophysics,
Polytechnic Institute of Brooklyn,
New York

Protein Structure and Crystallography

Protein structure and crystallography
have acquired great importance in re-
cent years (as evidenced by the award
of the Nobel Prizes last year) and were
the subjects of a symposium held at
Madras, India (14-18 January). This
meeting, organized by the department
of physics of the University of Madras,
marked the first time that a conference
of its type had been held by a uni-
versity in that country. Outstanding
scientists from all over the world at-
tended; of the 100 delegates, nearly 40
foreign participants came from a dozen
different countries.

The first half of the symposium was
concerned with protein structure; the
main themes were x-ray studies, optical
studies, electron microscopic studies,

chemical studies, and the genetic code.

In his presidential address, W. L.
Bragg mentioned that the solutions to
the complexity of structures solved by
x-ray methods have been increasing
steadily: and the recent successful
studies of myoglobin and hemoglobin by
Perutz and Kendrew can be cited as
important landmarks in the history of
x-ray crystallography. It is also con-
ceivable that the molecular structure of
a virus might be forthcoming in the
not too distant future. Results of re-
cent x-ray diffraction studies have in-
cluded a Fourier map at 4-A resolution
of the globular protein, ribonuclease
(D. Harker, Roswell Park Memorial
Institute) and the discovery that amino
acid-transfer RNA has a double helix
structure of three and a half turns
which is similar to the structure of
DNA (M. H. F. Wilkins, London).

In 1954 the first triple helical struc-
ture of collagen was discovered by the
research of G. N. Ramachandran (Uni-
versity of Madras). Since then the
structure has gone through a series of.
refinements and culminated in the latest
version in 1960-61. Ramachandran
pointed out how the triple helix and
the alpha helix appear to be the two
main helical chain configurations which
occur in polypeptides and proteins. Ad-
ditional protein structure work has
been carried out on hemoglobin, myo-
globin, lysozyme, beta-lactoglobin and
alpha-chymotrypsin (D. C. Phillips,
Royal Institution, London) and on
natural and artificial polypeptides.

An optical method employed in the
study of the configuration of proteins
has been the use of the ultraviolet ab-
sorption spectra. J. T. Edsall (Harvard)
has utilized the absorption band near
190 my to estimate the extent of helix
formation in peptides and proteins. The
frequencies and polarizations of infrared
absorption bands can also give useful
information about the orientation and
configuration of the chains in protein
structures. According to T. Miyazawa
(Institute for Protein Research, Osaka),
the alpha form, the beta form, and
the random coil can be identified in this
manner. Other optical and hydrody-
namic studies have shown poly-L-
proline-type polypeptides can exist in
two forms, both in solution and in the
solid state (E. Katchalski). Measure-
ments of polypeptides and proteins by
the optical rotatory dispersion tech-
nique have been used to determine
helix content and the sense of the helix
(E. R. Blout, Harvard).

Information obtained by using the
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electron microscope in protein research
has supplemented data from other
sources. Recent electron microscopic
and sedimentation studies on different
types of human hemoglobin appear to
support the picture of the molecule
obtained by X-ray diffraction.

Chemical methods have proven use-
ful for finding the sequence of amino
acids in the protein ribonuclease (S.
Moore, Rockefeller Institute) and find-
ing the active (zinc binding) site of the
enzyme carboxy-peptidase A and de-
termining the amino acid sequence
around the thiol there. Other investi-
gations have been made on the physical
and chemical properties of resilin, a
rubber-like protein found on the wings
of insects (T. Weis-Fogh, Copenhagen)
and on the amino acid composition of
ichthylepidin of fish scales (R. V.
Seshaiya, Annamalai University).

The determination of the genetic
code, a topic of intense current in-
terest, is dependent upon discoveries in
protein structure research. Previously
it was thought that the base uracil
was essential for all the codes. How-
ever, recently S. Ochoa (New York Uni-
versity) has shown that polynucleotides
containing only adenine and cystosine
lead to the synthesis of polylysine and
polyproline, respectively, and several
of the coding units do not contain
uracil.

The second part of the symposium
was devoted to crystallography. The
main topics dealt with methods of struc-
ture analysis and crystal imperfections.

Several approaches have been at-
tempted in the study of the phase prob-
lem. The Patterson function has been
described as a special kind of image
function which can be studied by using
an image algebra developed for this
purpose. However, it appears that non-
periodic functions with the same self-
convolution do not exist unless the
function is centrosymmetrical (M. J.
Buerger, Massachusetts Institute of
Technology). According to Dan Mc-
Lachlan (Denver), optical arrangements
can be devised to substitute for compu-
tation in the phase determining tech-
niques. Another technique, devised by
Ramachandran, has been utilized for
the determination of a structure when
only a part of it is known. When
isomorphous crystals or anomalous
dispersion data are available it is possi-
ble to determine the unknown part by
feeding the data into a Fourier synthesis
without actually calculating the phase
angle. The relative superiority of the
beta synthesis, as compared with the
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usual heavy atom synthesis, has been
demonstrated by practical tests.

Various direct methods of structure
determination used at the present time
include the statistical method of sign
determination (S. Naya et al., Japan);
the “shift product” method, and another
which employs the Sayre relation to
find the signs of additional structure
factors (W. Hoppe, Munich); and the
use of electronic computers (W. Coch-
ran et al., Cambridge).

The anomalous dispersion technique
is another method used
structure research. As a result of work
on the absolute configuration of NaClO:

and NaBrOs, Bijvoet (Utrecht) found .

that the crystals of the two compounds,

which are alike and have the same,
isense of optical rotation, have opposite -
structure |

configurations.  Additional
analyses have been performed on the
compound factor Vla, a derivative of
vitamin Bu;
phate; and other crystals.

One useful technique employed in
the determination of crystal perfection
is x-ray reflection. Defects, such as
those of the point type, can be revealed
by accurate measurements of x-ray in-

: tensities. According to R. Parthasarathy

(Madras), the intensity of x-ray re-
flections from perfect and mosaic crys-
tals reveals that under certain conditions
the integrated intensity for a perfect
crystal can be greater than that of a
mosaic crystal of the same thickness.

Investigations on disorder in crystals
have encountered many problems. Ac-
cording to H. Jagodzinski (Wiirzburg,
West Germany) a mathematical treat-
ment for the two- and three-dimensional
cases is difficult to handle. He outlined
general rules that could be applied for
the occurrence of sharp and diffuse
maxima in the reciprocal lattice for a
disordered crystal.

Advancements in crystallography
have occurred not only in research, but
also in instrumentation. Two new in-
struments for use in X-ray crystallo-
graphic work are the automatic, four-
circle, counter diffractometer and the
integrating Weissenberg camera for low
and high temperature studies.

The symposium was followed by a
winter school (22-27 January) in which
ten of the participants delivered seminar
lectures. This school was organized with
the assistance of the Council of Sci-
entific and Industrial Research and the
University Grants Commission, Govern-
ment of India.

G. N. RAMACHANDRAN
University of Madras, Madras, India
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Forthcoming Events

’ August

12-15. Quantification of Animal and Hu-
man Behavior, conf., Bar Harbor, Maine.
(E. D. Chapple, Research Facility, Rock-
land State Hospital, Orangeburg, N.Y.)

12—-16. Results of International Geo-
physical Year, symp., Los Angeles, Calif.
(C. Harris, Administration Bldg., Room
1104, Univ. of California, Los Angeles 24)

12-17. American Ornithologists Union,
Gainesville, Fla. (L. H. Walkinshaw, 1703
Wolverine Federal Tower, Battle Creek,
Mich) "~ 7 ¢

12-30. Canadian Mathematical Congr.,
2nd seminar, Saskatoon, Sask., Canada.
(L. F. S. Ritcey, Sherbrooke Avenue West,
Montreal, Que., Canada)

14-16. Gas Dynamics, 5th symp.,
Evanston, Ill. (Gas Dynamics Laboratory,
Northwestern Univ., Evanston)

14-17. Communication processes, symp.,
Washington, D.C. (D. Almy, Psychological
and Social Science Div., Room 3E 1037,
Pentagon, Washington 25)

14-21. Veterinary Congr., 17th, Han-
over, Germany. (H. Merkt, Tierédrztliche
Hochschule, Hans-Bockler-Allee 16, Han-
over)

15-17. International College of Sur-
geons, European Federation congr., Hel-
sinki, Finland. (ICS, 1516 Lake Shore Dr.,
Chicago 10, I11.)

15-30. International Assoc. of Meteor-
ology and Atmospheric Physics, 13th gen-
eral assembly, Berkeley, Calif. (W. L.
Godson, Meteorological Office, 315 Bloor
St. West, Toronto 5, Ont., Canada)

18-22. Health, 12th annual conf., Uni-
versity Park, Pa. (E. J. Kusko, Dept. of
Health, P.O. Box 90, Harrisburg, Pa.)

19-21. Cryogenic Engineering Conf.,
Boulder, Colo. (K. T. Timmerhaus, Chemi-
cal Engineering Dept., Univ. of Colorado,
Boulder)

19-23. Clinical Chemistry, 5th intern.
congr., Detroit, Mich. (D. G. Remp,
Henry Ford Hospital, Detroit 2)

19-25. Electrochemical Thermodynam-
ics and Kinetics, 14th, Moscow, U.S.S.R.
(Secretary General, Swiss Federated Insti-
tute of Technology, Dept. of Industrial
and Engineering Chemistry, Universitiitstr.
6, Zurich 6)

19-30. Macromolecules, statistical theo-
ry, seminar, Hanover, N.H. (Dean of
Summer Programs, P.O. Box 833, Han-
over)

19-31. Geodesy and Geophysics, 13th
general assembly, Berkeley, Calif. (W. E.
Smith, AGU, 1515 Massachusetts Ave.
NW, Washington 5)

20-23. Western Electronic Show and
Conf., San Francisco, Calif. (J. D. Noe,
WESCON, 701 Welch Rd., San Francisco)

20-24. Poultry Science Assoc., Still-
water, Okla. (W. E. Shaklee, Cooperative
State Experiment Station Service, USDA,
Washington 25)

20-26. Psychology, 17th intern. congr.,
Washington, D.C. (American Psychological
Assoc., '1333 16th St. NW, Washington 6)

20-26. Zoological Nomenclature, intern.
committee meeting, Washington, D.C.
(W. E. China, British Museum of Natural
History, Cromwell Rd., London S.W.1)

20-27. Zoology, 16th intern. congr.,
Washington, D.C. (Secretary of the Con-

gress, Natl. Acad. of Sciences, 2101 Con-
stitution Ave., NW, Washington 25)
~ 21-23. Biochemical Conf., Pacific Slope
annual, Honolulu, Hawaii. (P. E. Wilcox,
Dept. of Biochemistry, Univ. of Wash-
ington, Seattle 5)

21-29. International Conf. on Popula-
tion, Ottawa, Ont., Canada. (B. Benjamin,
Intern. Union for the Scientific Study of

Population, General Register Office,
Somerset House, London W.C.2, Eng-
land)

22-24. National Council of Teachers of
Mathematics, Pittsburgh, Pa. (E. G.

Begle, Stanford Univ., . Stanford, Calif.)

25-28. Soil Conservation Soc. of Amer-
ica, Logan, Utah. (H. W. Pritchard, Soil
Conservation Soc., 7515 Northeast An-
keny Rd., Ankeny, Iowa)

25-29. Medical Correctional Assoc.,
Portland, Ore. (F. L. Rouke, 14 Studio
Arcade, Bronxville, N.Y.)

26-28. Simulation for Aerospace Flight,
specialists meeting, Columbus, Ohio. (Inst.
of the Aerospace Sciences, 2 E. 64 St.,
New York 21)

26-28. Superconductivity, intern conf.,
Hamilton, N.Y. (R. W. Schmitt, General
Electric Research Laboratory, P.O. Box
1088, Schenectady, N.Y.)

26-29. American Seociological Assoc.,
Los Angeles, Calif. (T. Parsons, Dept. ot
Social Relations, Harvard Univ., Cam-
bridge 38, Mass.) . _

26-30. American Mathematical Soc.,
68th summer, Boulder, Colo. (Mrs. R.
Drew-Bear, Special Projects Dept., AMS,
190 Hope St., Providence 6, R.I)

26-30. Rheology, 4th intern.
Providence, R.I. (R. S. Rivlin,
Univ., Providence 12)

26-30. Solar Spectrum, intern. symp.,
Utrecht, Netherlands. (C. de Jager, Theo-
retical Dept., Sterrewacht, Servaasbolwerk
13, Utrecht)

26-31. Haematology, European Soc.,
9th congr. Lisbon, Portugal. (Secretary,
Haematology Congr., Dept. of Haematol-
ogy, Inst. of Tropical Medicine, Lisbon)

27-30. Alaskan Science Conf., Anchor-
age. (A. H. Mick, Alaska Agricultural Ex-
periment Station, Palmer)

27-30. American Physiological Soc.,
Coral Gables, Fla. (M. Edwards, Physi-
ology Dept., Univ. of Miami School of
Medicine, Coral Gables 34)

27-30. Computing Machinery Assoc.,
natl. conf., Denver, Colo. (F. P. Venditti,
Univ. of Denver, Denver 10)- o

27-31. American Inst. of Biological
Sciences, Amherst, Mass. (R. A. Jester,
Dept. of Floriculture, Univ. of Massa-
chusetts, Ambherst)

27—4. Automatic Control, 2nd intern.
congr., Basel, Switzerland. (A. von
Schulthess, Wasserwerkstr. 53, Zurich 6,
Switzerland)

28-31. Electron Microscope Soc. of
America, 21st annual, Denver, Colo. (V.
L. Van Breemen, Mercy Inst. for Bio-
medical Research, 2920 E. 16 Ave., Den-
ver 6)

28—4. British Assoc. for the Advance-
ment of Science, Aberdeen, Scotland. (Sir
G. Allen, Burlington House, Piccadilly
House, London, England)

29-30. Solvation Phenomena, symp.,
Calgary, Alberta, Canada. (P. J. Krueger,
Dept. of Chemistry, Univ. of Alberta,
Calgary)

congr.,
Brown
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