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for microprojection with finer detail... more brilliance

MICROPROJECTOR

model XI C

You will find that the versatile Leitz MICROPROJECTOR, suitable to either large or small
rooms, is dependable, easy to operate and projects brilliant, sharply detailed images.
For years it has represented the outstanding instrument in its field.
Some of the outstanding features are:
« Maximum illumination of the image through individual synchronized

condensers for each of the four objectives.

Rapid change of magnifications by click-stop movements of

object stage, without losing field or critical focus.

Low-power survey objective with its own mounting

and reflecting prism for surveying large sections.

Microscope and light source on a single base

for permanent alignment, permitting hour-long

attendance-free operation,

Coarse and fine focusing knobs on a

conveniently placed joint axis.
« Built-in electromagnetic-control mechanism for

fully automatic carbon feed of arc lamp. v

» High aperture, high resolution objectives
for sharper, more brilliant images.

E. LEITZ, INC., Dept. SC-107
468 Park Avenue South, N.Y. 16, N.Y.

Please send me your brochure on the Leitz
MICROPROJECTOR.

Name.

Street,

City.

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. V.
Distributors of the world-famous products of
Ernst Leitz G.m.b. H.,, Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA CAMERAS - LENSES - PROJECTORS . MICROSCOPES - BINOCULARS



bring you authoritative,

timely scientific information

Turner=General Endocrinology

New (3rd) Edition—This popular undergraduate text presents
endocrinology on a biological level. Comparative endocrinology of
birds, amphibians, fishes and domestic animals is stressed. An in-
troductory chapter gives a sound general discussion of endocrines
with a quick review of developments and forecasts of future trends.
Chemistry of hormones is treated in detail and mechanisms of hor-
mone action are discussed in the light of present knowledge. A
new chapter includes the recent work on the renal pressor sub-

stances (angiotensin, etc.). There are two new chapters on adrenals.
Gladly sent to college teachers for consideration as a text.

By C. DoONNELL TURNER, Ph.D., Professor of Biology, Duquesne University, Pittsburgh.

511 pages with 133 illustrations. $9.50.

New (3rd) Edition!

De Robertis. Nowinski and Saez=General Cytology

New (3rd) Edition—Intended for college courses in
cytology, this text presents a synthesis of the most im-
portant aspects of cellular structure and function as
encountered in man and in animals. Submicroscopic
organization dealing with the architectural arrange-
ment of molecules and micelles composing living matter
is analyzed. The authors use the methods of physics,
chemistry and biochemistry to interpret the nature of
intracellular processes and functional significance of
cellular structure. For this new edition every chapter
has been entirely rewritten and close attention has

been given to the chemical, ultrastructural, genetic and
physiological aspects of cytology. The section on golgi
apparatus has been rewritten and there is much new
material on cytogenetics. Gladly sent to college teachers
for consideration as a text. ‘

By E. D. P. DE RoBERTIS, M.D., professor and director of the Institute of
General Anatomy and Embryology, Faculty of Medicine, University of
Buenos Aires; W. W. Nowinskl, Ph.D., Dr. Phil.,, Research Associate Pro-
fessor of Biochemistry, Director, Tissue Metabolism Research Laboratory,
University of Texas Medical Branch; and Francisco A. Sagz, Ph.D., Head
of the Department of Cytogenetics, Institute for the Investigation of Bio-
logical Sciences, Montévideo, Uruguay. 555 pages with 252 illustrations.
$10.00. New (3rd) Edition!

Ruch and Fulton=Medical Physiology and Biophysies

New (18th) Edition—Familiar to you in previous edi-
tions as Fulton’s Physiology, this new edition is up to
the minute with a new title, new content and a new
editorial team. It presents a superbly balanced picture
of the intricate working mechanisms of the human
body—from description of activities on a cellular level
to modern concepts on control of cardiac output. Every
chapter has been thoroughly reviewed to incorporate
latest concepts. Two completely new chapters, one on

biophysics of the cell membrane and one on the neuro-
physiology of emotion illustrate how this revision en-
deavors to embrace the ever-widening scope of physi-
ology. May be purchased at your bookstore or directly
from the publisher.

Edited by THEODORE C. RucH, Ph.D., Professor and Executive Officer, De-
partment of Physiology and Biophysics, University of Washington School
of Medicine; and Joun F. FurLtoN, M.D., Sterling Professor of the History
of Medicine, Yale University School of Medicine. With the Collaboration
of 22 Authorities. 1232 pages with 616 illustrations. $16.00.

New (18th) Edition!

Strauss=An Qutline of Chemical Geneties

New—A concise presentation of modern genetics, this
important text unifies the latest findings in chemical
geneties—especially those facts about DNA. Dr. Strauss
presents a brief, yet complete account of the chemical
nature and behavior of the hereditary unit. The sim-
plest interpretation bhetween genes and enzymes has
been adopted. The basic principles of genetics are con-
cisely covered—what a gene is, its size, etc.—to provide
a fuller understanding of material in such chapters

W. B. SAUNDERS COMPANY

as: The Molecular Meaning of Genetic Recombination,
Mutation as a Chemical Process, Nucleocytoplasmic
Relationships and the Problem of Protein Synthesis.
The book offers detailed information on DNA—its
structure, synthesis and distribution of progeny. May
be purchased at your bookstore or directly from the
publisher.

By BERNARD S. STrRAUSS, Ph.D., Associate Professor of Microbiology, The
University of Chicago. 188 pages, illustrated. $5.00. New!

West Washington Square, Philadelphia 5

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave.,, NW, Washington 5, D.C. Second-class ostage paid ’ hingt
additional mailing office. Annual subscriptions’: $8.50; foreign postage, $1.50; Canadiaxll) posgtag];, 753? Washington, D.C., and



MISSILE-KILLER

20 th CENTURY

Over White Sands, New Mexico, a killer searched the
skies for its target — and found it. With deadly accuracy
Raytheon’s HAWK missile delivered a lethal blow to
another supersonic missile in flight.

Development of Army’s HAWK “killing power” by
Raytheon’s Missile Systems Division, made possible this
first successful interception of one missile by another. And
today, as a vital part of one of the world’s largest elec-
tronics companies, Raytheon continues to make signifi-
cant contributions to the art of missilery. The exciting
new Pin Cushion Project for selective missile identifica-
tion and the Navy’s air-to-air SPARROW III, continually
being improved, are examples of their outstanding
creative work.

We are now seeking talented, qualified people to main-
tain Raytheon’s leadership in this challenging field.
Raytheon’s Missile Systems Division creates a climate
for talent — perhaps your talent.

ENGINEERS: Immediate openings in Operations Analy-
sis « Radar Systems « Data Processing « Design Data e
Systems Test « Specification Engineering « Circuit Design
« Systems Analysis « Electronic Packaging « Transmitter
Design « Process Engineering « Product Engineering e
Publications » Quality Control « Microwave.

Your resumé will receive prompt attention. Please ad-
dress it to: Mr. Richard S. Malcolm, Coordinator of
Employment /Placement, Missile Systems Division,
Raytheon Company, 520 Winter Street, Waltham,

Massachusetts.
18WS

MISS/ILE
SYSTEMS
D/VIS/ON
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...creates a climate for talent.
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Geology, geochemistry, and geophysics disclose the constitution and
eruption mechanism of Hawaiian volcanoes.
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Born to the purple... Beckman’s new, low-cost UV. The DB*is a double-beam
ultraviolet spectrophotometer for either automatic recording or direct-reading manual
operation...at a price every laboratory can now afford. It complements the distinguished
Beckman line of UV spectrophotometers, the DU® and DK} providing exceptional resolu-
tion with additional measurement versatility through attachments for flame photometry,
etc.The new DB covers a wide wavelength range from 220 to 770 my, features simplicity of
operation and programmed or manual slit systems for optimum resolution; stray radiation
is less than 0.5% at 220 mu, photometric repeatability is +0.01 absorbance units at 0.400
absorbance. % A new accessory, the Beckman Potentiometric Laboratory Recorder adapts
the DB for true % T recording, differential analyses, and reaction-rate studies.The versatile
recorder also is ideal for use with pH meters or other laboratory instruments. % Ask your
Beckman Laboratory apparatus dealer for additional information about the new,low-cost

AN
DB and recorder, or write for Data File 38-41-03. Beckman: g 25’%’3
Scientific and Process [ Instruments Division % vears 3
Beckman Instruments, Inc. Q3.“»-\'9db

*TRADEMARK. BECKMAN INSTRUMENTS, INC. 2500 Fullerton Road, Fullerto California
v KU n,



Announcing
an extraordinary,
truly unified account of
the advance of science
in every major field

—by the gifted scientist-writer
whom George W. Beadle calls

“one of the rare ones”

Today, when science is so complex that professionals find it difficult to
keep up with more than their own specialities, a book has been written
which, for the first time, brings the entire world of scientific knowledge
into plain, sharp focus. In Isaac Asimov’s THE INTELLIGENT MAN'S
GUIDE TO SCIENCE the myriad individual strands of inquiry and
research are so masterfully interwoven that the entire fabric of modern

science emerges with brilliant new clarity.

Although the literature of science includes
innumerable specialized volumes and sev-
eral fine encyclopedias, there has never been
a book that makes the vast spectrum of
modern science visible as a unified, interre-
lated whole.

Such a book will at last be available with
the publication of Isaac Asimov’s THE
INTELLIGENT MAN'S GUIDE TO SCI-
ENCE—a two-volume work which takes as
its subject the entire universe of scientific
knowledge but which reads with the excite-
ment of history, the human interest of
biography, and the suspensefulness of good
fiction. By a remarkable weaving together
of developments in every major field, Asi-
mov tells the fascinating, continuous story
of scientific exploration and discovery
through the ages . . . every significant ac-

complishment, every figure of stature from
Euclid to Pauling, from Newton to Fermi,
from Hippocrates to Pasteur to Freud.

Basic Books Inc., Publishers
59 Fourth Avenue, New York 3, N. Y.

amount due.

Through your bookseller, or order direct from

Please reserve in my name a set of “The Intelligent Man’s
Guide to Science,” which you will send me at time of pub-
lication for only $11.95 (plus postage). I may then examine
it for 10 days and either return the set or my check for the

With Asimov as your guide, you will follow
the thread of scientific progress through the
centuries in every field from astronomy to
mathematics, from biology to the sciences
of human behavior, from geophysics to nu-
clear energy, from computers and automa-
tion to virology.

You see, as though for the first time, the
tremendous interdependence of every branch
of scientific inquiry—appreciating anew, for
instance, the way findings of researchers
studying the problem of cancer affect the
work of astrophysicists confronting the
question of life on Mars. You obtain fresh
perspectives on the background and effects
of developments even now taking place; you
find your thinking about your own field of
specialization broadened and enriched by
apparently unrelated insights and findings
of workers in neighboring sciences.

Lucid without being oversimplified, authori-
tative without being ponderous or dull, THE

A SPECIAL

PREPUBLICATION OFFER~-

OWN THIS $15.00 SET
FOR ONLY $11.95

THE INTELLIGENT MAN'S GUIDE TO
SCIENCE will be published November
10th at $15.00. By reserving your first
edition set now, you may own it for
only $11.95, plus postage —a saving
of over 20%. When you receive the

P-78

books in November, examine them for
ten days. You must be delighted or
return them with no further obligation.

Zone. State.

Otherwise, pay only the special pre-pub-
lication price of $11.95, plus postage.

916

' [J Check here if you are enclosing full payment now, and
we will pay postage. Same return privilege guaranteed.

Nearly 1000 pages; 2 volumes, boxed
Superb photographs and original drawings
Preface by George W. Beadle, winner of
the Nobel Prize in Medicine and Physiology
To be published at $15.00;

special prepublication price $11.95

INTELLIGENT MAN’S GUIDE TO SCI-
ENCE is certain to be a working tool as
well as an invaluable reference for any pro-
fessional scientist, engineer or teacher in the
field. In addition, its accuracy, up-to-date-
ness, readability and skill of organization
make it ideal for your family bookshelf—
a veritable household bible of science.

Perhaps no one but Isaac Asimov could
have written this work. Himself a bio-
chemist and educator, and the author
of more than 30 books, he has been
compared to such exponents of science
as T. H. Huxley and Eddington. In the
words of George W. Beadle, “Asimov
is one of the rare ones. He knows and
understands science in both its history
and its substance, and he'writes simply,
clearly and with infectious enthusiasm.”

BASIC BOOKS, PUBLISHERS

SCIENCE, VOL. 132
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NEW PRECISION IN AUTOMATIC GROSS WEIGHING — Here is another superb Sartorius

product which the modern laboratory needs for all gross weighing procedures. Made with
the same respect for accuracy, durability and convenience as are Sartorius micro-
~and other balances. Write today for full details on the KILOMATS.

Fully illuminated, easy-to-read calibrations:

analytical

SCALE RANGE | TARE RANGE ACCURACY | BUILT-IN-WEIGHTS | CAPACITY | WEIGHING TIME
KILOMAT | 110g 100g 0.02g 900g 1000g 8 sec.
KILOMAT 111 1010g 500g 0.2g 2000g 3000g 5 sec.

SARTORIUS

For full details and name of nearest distributor write Dept. MNP

BRINKMANN INSTRUMENTS -~115 CUTTER MILL ROAD, GREAT NECK, N.Y.

917



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

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

mecting is assured substantial savings.

The list of hotels and the reservation coupons below are for your convenience in making your hotel reser-
vation in New York. Please send your application, not to any hotel directly, but to the AAAS Housing Bureau
in New York and thereby avoid delay and confusion. The experienced Housing Bureau will make assignments

promptly; a confirmation will be sent vou in two weeks or less.

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

a definite date and estimated hour of arrival, and also probable date of departure.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

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

Flat Rates for Rooms with Bath*

Hotel Single Double Bed Twin Beds Suites
Commodore $ 8.50 $14.00 $15.50 $21.00 to $52.50
Biltmore 8.50 14.00 15.50 45.00 and up
Roosevelt 8.50 14.00 15.50 39.00 to 43.00
Belmont Plaza 8.50 14.00 15.50 30.00 and up
Waldorf-Astoria 10.00 16.00 18.00 45.00 and up

* All rates are subject to a 5%, New York City tax on hotel room occupancy.

————————————— THIS IS YOUR HOUSING RESERVATION COUPON -————————————

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

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

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

Suite ... ............. Desired Rate. ... ... .......... .. Maximum Rate ... ... ... . i i

(Desired rate and maximum rate apply only to suites)

Number in party ............. ... Sharing this room will be: . ... ... e

(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.)

First Choice Hotel ...................... Second Choice Hotel ...................... Third Choice Hotel ..................
DATE OF ARRIVAL .. ... .ot DEPARTURE DATE ... i iiiiiiiieinannennns
(These must be indicated—add approximate hour, A.M. or P.M.)
N A E e e e e e e et e s
(Individual requesting reservation) (Please print or type)
ADDRESS . ... . e R I
(Street) (City and Zone) : (State)

Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.

918
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NATIONAL’S CITY WITHIN A CITY...
its community of scientists could include you!

Few organizations offer more challenging opportunities for research and devel-
opment work than The National Cash Register Company, Dayton, Ohio.
Encompassing all sciences, National’s Research Division is built on the
philosophy that Progress is limited only by man’s imagination. .. that
research is the first step in Progress. Why not investigate the possibilities of
working in one of these fields:

ELECTRONICS & DATA PROCESSING

¢ ELECTRONIC ENGINEERING DEVELOPMENT
o CHEMISTRY.

e SOLID STATE PHYSICS

National's Research and Development Center is located at its production and
sales headquarters in Dayton, Ohio.

THE NATIONAL CASH REGISTER COMPANY, DAYTON 9, OHIO

ONE OF THE WORLD'S MOST

7 OCTOBER 1960

FOR COMPLETE INFORMATION,
simply send your resume to Mr. T. F'.
Wade, Technical Placement Section
F6-1 The National Cash Register Com-
pany, Dayton 9, Ohio. All correspond-
ence will be kept strictly confidential.

®TRADEMARK REG. U.8, PAT, OFF,

cHalional*

VERSATILE DATA PROCESSING
DIVERSIFIED CHEMICAL PRODUCTS
ADDING MACHINES » CASH REGISTERS
ACCOUNTING MACHINES « NCR PAPER

919



NO. EI EPR AT WORK SERIES

HY P ER F I N E STR U CTU RE ‘ Interaction in organ‘i(: free radicals of the unpaired

electron with the magnetic moments of the protons

. ‘ lN ORGANIC frequently gives rise to well defined hyperfine
- . _ struéture. Often this structure permits identifica-
" FREE RADICALS | tion of an unknown radical. One may also extract
. detailed information on el fronl wave hetions .
' ' from this observed hyperfi | .

EXAMPLE

Tetracene positive ion free radical.

Tetracene,  Figure A, when dissolved in concentrated H25O4 forms a positive ion free
radical, which has been investigated with EPR by Weissman and others'. We recently
reéxamined this radical® using the high sensitivity Varian 100 ke EPR spectrometer. Fig-
ure B shows the total spectrum and Figure C, the seven central lines obtained with a
slower scan of the DC magnetic field. The temperature was 65°C and the concentra-
tion, 10™* molar. )

The resonance saturates easily, and the V-4500-41A low-high power bridge was therefore
necessary to permit observation at 30 db attenuation of the klystron power (0.20 mw at
the sample). All lines are 60 milligauss peak-to-peak, and the line width is independent
ACEN of temperature. When using 100 kc field modulation one expects resonance sidebands
TETRACENE to occur at == 30 milligauss from the line center, and it is felt that these sidebands
determine the. observed line width. Work of this type requires good magnetic field

< <

€« 10.12|gauss —————

homogeneity and magnet power supply stability. A Varian 12” rotating magnet and
regulated power supply were used.

The spectrum may readily be reconstructed. From Figure A it can be seen that there are
three classes of protons, a, b and ¢, with four protons in each class, Four identical pro-
tons give rise to five energy levels with degeneracies of 1, 4, 6, 4, 1, and three such
groups of 4 give rise to 5°, or 125 lines with easily determined relative intensities. In
fact, we find one of the splittings is within 1% of being three times another, which re-
sults in 85 lines, 81 of which can be seen in the figure. The three splittings are 1.03
gauss, 1.69 gauss, and 5.06 gauss. Calculated intensities agree closely with experimental
values.

18. I. Weissman, E. DeBoer and J. J. Conradi, J. Chem. Phys. 26, 963 (1957); E.
DeBoer and S. 1. Weissman, J. Am. Chem. Soc. 80, 4549-(1958); A. Carrington, F.
Dravnieks and M. C. R. Symons, J. Chem. Soc. 947, (1959).

2H. W. Brown and J. 8. Hyde, (to be published).

For literature which fully explains the 100 ke
EPR Spectrometer and its application to basic and VARILAN associates
applied research in physics, chemistry, biology and PALO ALTO 18, CALIFORNIA
medicine, write the Instrument Division.

NMR & EPR SPECTROMETERS, MAGNETS, FLUXMETERS, GRAPHIC RECORDERS, MAGNETOMETERS, MICROWAVE TUBES, MICROWAVE SYSTEM COMPONE“TS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, RESEARCH AND DEVELOPMENT SERVICES

920 SCIENCE, VOL. 132



Announcing a $3.05 Pre-Publication Saving on This Long-Needed...

INTERNATIONAL DICTIONARY OF APPLIED MATHEMATICS
At Last! Over 8,000 Math Applications,
Methods, Terms, Now in One 1,215-Page,

Quick-Reference Book!

| IERE’s an important achievement.
v

— the first comprehensive single
olume that brings together for every
use, defined and explained, the terms
and methods of application of mathe-
matics to 32 great fgalds of science and
engineering. i
‘This massive International Diction-
ary of Applied Mathematics contains
some 8,165 entries. All those basic
definitions and methods from pure
mathematics, as well as from science
and engineering, so necessary to an un-
derstanding of the mathematical appli-
cations are included. Each term is so
clearly defined that many listings take
up half a column, some require a page
or more. Equations are included and
their derivations explained.

World-Famous Specialists in
Their Fields Make This Book Unique
as a Reference

From the United States and abroad,
noted mathematicians, physicists,
chemists and engineers have prepared
each entry to ensure authoritative se-
lection and most careful presentation
covering these fields:

Acoustical Engineering

Acoustics

Astronomy

Avutomatic Control

Differential Geometry

Electromagnetic Theory

Mechanics

Network Topology

Nuclear Science

Optics

Quantum Mechanics

Relativity

Spectroscopy and
Interpretation of Spectra

Strength of Materials

Chemical and Physical Thermodynamics

Vector Analysis

Aerodynamics and
Hydrodynamics

Atomic Structure

Chemistry

Elasticity

General Mathematics

Molecular Structure

Nuclear Engineering

Numerical Analysis

Probability and Statistics

Relativistic Quantum Mechanics

Solid State Physics and Chemistry

Statistical Mechanics

Structural Analysis and Design
Engineering Thermodynamics
Tensor Analysis
Visco-Elasticity and Plasticity

In this dictionary you will find those
concepts and approaches which are
most widely used in applied mathe-
matics and which prove most fruitful
in their results. Every article is cross-
referenced: the section on “Hole
Theory,” for example, mentions Dirac
equation. This is in bold type to refer
you to its listing for a more complete
understanding of the entire subject. A
number of the articles in applied math-
ematics, especiallf/ in numerical analy-
sis, refer you to the great 4-page entry
on methods of computing eigenvalues
and eigenvectors of matrices.

Important Foreign Language Indices

You bridge language barriers to pursue
original reading by means of the four —
German, Russian, French, Spanish —
foreign language indices in this big book.
Helpfully lists all terms with their English
equivalents.

Every scientist, every engineer, every
student, teacher, researcher needs this
book. Whether you’re checking data, look-
ing for methods of application, interpolat-
ing an equation, writing a paper, clarify-
ing technical articles — this book will give
you the answers you need quickly, cor-
rectly, without wasted time or effort.

Pre-Publication Offer

A work of this scope (1,215 pages, 315
illustrations ) would ordinarily sell for $35
or more. However, the publishers plan an
unusually large first printing to bring the
retail price down to $25.00. To build up
this first printing, we are accepting ad-
vance reservations now. In return
for helping us increase this print-
ing’s size, we will send you the Dic- /mec: oSS~
tionary at the special pre-publica- “5% RESERVATION CERTIFICATE: SAVE $3.05
tion price of only $21.95.

Send No Money A 2910

When the International Diction-
ary of Applied Mathematics comes
off the press, a copy will be sent to
you at the pre-publication price of
only $21.95. Simply fill out and
mail reservation certificate at right.
Browse through it, use it for ten
days free. Then, if you’re not con-
vinced it will be the most used ref-
erence work on your desk, return it
and owe nothing. Mail certificate
today to: D. Van Nostrand Com=

D. Van Nostrand Company, Inc., Dept.
120 Alexander Street, Princeton, N. J

Please send me, as soon as it is published, the International
Dictionary of Applied Mathematics. If, after looking it over
for 10 days, I am not delighted, I’ll return it and owe noth-
ing. Otherwise I will remit $5.95, plus small shipping charge,
and $4.00 a month for 4 months.

NamMe.tioieertneeennnneniiennniinnsan
(please print)

secesecesscsesinrenne

Address......

pany, Inc.,Dept. 2910, 120Alex= ¢35 Clty.....ooooiiiiiiiiii.. Zone....State....cooeervniinnen
ander Street, Princeton, N. J. DtSSAXIE! Enclose $21.95 with this certificate and shipping
(Established 1848 ). costs will be prepaid. Money-back guarantee.

(InCanada: 25 Hollinger Rd., Toronto 16. Prices slightly higher.) |:

TAX DEDUCTIBLE if used in your work!

7 OCTOBER 1960

Foreign and A.P.O.—please remit $21.95 with reservation.




nuclear p/oysz'cs

FOR PULSED NEUTRON & TIME-OF-FLIGHT STUDIES e« GAMMA AND COINCIDENCE PAIR SPECTROSCOPY

health physics

FOR WHOLE BODY COUNTERS o  BIOLOGICAL ASSAYS o FALLOUT ANALYSES

mdz'acbemz’sz‘ry

FOR QUALITATIVE AND QUANTITATIVE ANALYSES

redactor en gz’neerz'n 14

FOR REACTOR CONTROL DESIGN o FUEL ROD ANALYSIS

J/7A%) spectroscopy

and for other areas
of research involving
pulse or time measurements . . .

THE TMC MULTICHANNEL ANALYZER
MODEL CN-110

First and finest of all transistorized multichannel analyzers, the
CN-110 is now widely used throughout the U.S., Canada and Europe.
Its interchangeable plug-in logic, 256-channel basic computer and
associated data handling units are unconditionally guaranteed

for two full years and backed by an unequalled service policy.

Call or write for complete specifications.

m— TECHNICAL MEASUREMENT CORPORATION
, 441 WASHINGTON AVE,, NORTH HAVEN, CONN. « CE 9-2501
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Donna

Property damage in the continental United States: $1 billion; lives
lost: 17. Such is the estimate of the damage wrought by Donna, last
month’s major hurricane. What is most remarkable is that a storm so
destructive of property claimed so few lives even though it hit heavily
populated regions. Diane, in 1955, did half the damage and killed ten
times as many people.

The difference is no chance variation. It is rather the pay-off on
cooperative scientific and community efforts in the intervening years.
Late in 1955 the National Hurricane Research Project was organized
in the U.S. Weather Bureau. This project has had the close cooperation
of all government agencies concerned and of several universities and
other institutions working under contract with the bureau. In addition,
the United States operates eight upper air stations cooperatively with
other nations in the Caribbean Sea.

When Donna was first spotted on 2 September 1200 miles ESE of
San Juan, Puerto Rico, an extensive network of weather stations,
many equipped with special radars of 200-mile range, was ready to
go into action. Navy, Air Force, and Weather Bureau planes were
dispatched to fly into the hurricane. The data provided enabled fore-
casters both to make continuous predictions of Donna’s course as
she moved slowly westward across the Lesser Antilles and to correct
these predictions as minor deviations occurred. The accurate pre-
diction in Donna’s course was a major factor in reducing the loss
of life: precise warnings were given hours before she struck Miami
on 10 September. But other factors played a part. The Weather
Bureau, thanks to research about the way people react to emergencies
by the Disaster Study Committee of the National Academy of Sciences
—National Research Council, has developed more effective reports for

‘the public. A person in the pathway is not so much interésted in

the exact position of the eye of the hurricane as in whether his house
is likely to be wrecked, whether he is likely to be cut off or drowned
by floods, and what steps he can take to protect himself. This kind
of information was provided, but to do so it was necessary to predict
which roads would be flooded by swollen streams or high tides.
Studies of previous hurricanes. in .cooperation with the Coast and
Geodetic Survey and the Army Corps of Engineers made it possible
to predict high water with more precision than in the past.

So much for the scientific effort; which provided accurate infor-
mation. Public cooperation also played an important role in saving
lives. Broadcasts of information were effective, and the Red Cross
and Civil Defense organizations as well as state and local govern-
ments worked “together -to evacuate people: from -hazardous places.

The whole episode is a gratifying example of cooperation—
scientific, international, state and municipal, ‘public and private.
What of the future? Not much more can be expected from coopera-
tion—it is hard to improve on near-perfection. The answer, if there
is one, lies in further research. Why did a subsequent hurricane,
Florence, which looked like Donna’s twin sister at first, peter out?
Will it be possible to predict the time and place of hurricane forma-
tion? Perhaps Donna, the most intensively studied hurricane in his-
tory, will suggest some answers as the vast mass of data gathered
about her is analyzed during the coming months and years.—G.DusS.



Today’s best buy in a

recording spectrophotometer!‘

...Spectronic 505® Recording Spectrophotometer
...from $3685, less than half the cost of the others

No other recording spectrophotometer has ever
won such prompt acceptance. In just a few short
months it has become the best seller in the field.
And with good reason. High accuracy and speed
of analysis make it a sensible buy for recording
transmittance, linear absorbance, reflectance and

e Certified-Precision Diffraction o Precise

Gratings—high resolving power
and linear dispersion; constant,
narrow band pass.

e Exclusive electronic sensor—au-
tomatically gives faster, more
accurate recording.

e Exclusive long life air-cooled
Hydrogen lamp. No water cool-
ing lines and drainage.

924

reflectance values
are easily obtained.

o Only $3685, visible range;
$4285, UV-Visible.
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BAUSCH & LOMB |[Jucrsse
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emission throughout the UV and visible ranges.
But consider its astonishingly low price . . . add up
its exclusive features...and you’ll see why so
many laboratories have specified it as today’s
best buy.

BAUSCH & LOMB INCORPORATED
64210 Bausch St., Rochester 2, N.Y.

[J Send me Spectronic 505 Recording
Spectrophotometer Catalog D-2009.

Name Title

Address

—_——— ]
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__ Kodak reports on:

19 pages of savvy on schlieren . .. the sweetest little old solid-state amplifier and transducer

known to man ... paste, beautiful paste

Thin air can be photographed

The technique of schlieren photography has now been de-
based to the point where a man can send in to Kodak for a
free booklet on how to do it, can carefully read all 19 pages,
and can set himself up as a schlieren man. Yes, and perhaps
a case can be made that it is not necessarily immoral to go
at it just that way.

Though the schlieren method of photographing refractive
index gradients in gases and liquids has been around for
quite a while, general literature about it is scant; most of
what has been published
about it dwells on some
particular application.
You can find packaged
schlieren outfitsadvertised,
but the advertisements are
low-pressure. Everybody
who is doing schlieren
now learned the hard way
and is entitled to respect.
One such savvy schlieren
group works at Battelle
Memorial Institute and an-
other at Cornell Aeronau-
tical Laboratory, Inc.

Here is an enchanting display item from Battelle’s gallery

—a turbulent Bunsen flame, frozen in a 13-microsecond
schlieren portrait. Areas lighter than background represent
decreasing index in an arbitrary direction within the plane
of the picture; darker areas represent change in the opposite
direction. To measure the quantitative rate of change with
distance demands the very considerable elaboration of in-
terferometric technique. A third method, called shadow
photography, delineates the second derivative of refractive
index with distance. Our slim volume merely hints at the
existence of these other methods. Given enough encourage-
ment to expand it some day, we might cover them in use-
ful detail.

To start encouraging us, send for “‘Schlieren Photography” to
Eastman Kodak Company, Sales Service Division, Rochester 4,N. Y.

Rapid-access photography

The silver halide crystal of suitable size and suitable disio-
cations, with a suitable organic compound or two clinging
to it, makes the sweetest little old solid-state amplifier and
transducer known to man. It is doing just fine, despite a few
misconceptions that have arisen due to the following cir-
cumstances:

1) The idea was developed by artists before words like
“solid-state physics,” “‘amplifier,” and ‘“transducer” were
coined and even before science was recognized as profitable.

2) The crystal is employed in very large numbers, dis-
persed in a dried-down broth from hides and bones. Super-
ficially regarded, this seems archaic. By referring to the
preparation as a ‘“photographic emulsion,” the notion is
dispelled.

3) Memories from childhood suggest that after a photo-
graphic emulsion is exposed, one must wait until Dad brings
the results home from downtown the week after next. This
is no longer true.

Purpose of this message is to make it perfectly clear that
today the delivery of photographic results within virtually
any desired time interval after exposure is wholly feasible

This is another advertisement where Eastman Kodak Company probes at random for mutual interests
and occasionally « little revenue from those whose work has something to do with science
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technologically. There are many ways of accomplishing
quick delivery, some currently on the market and others on
the way. The manufacturer wagers on what the public will
buy. As far as goods for the general public are concerned,

_that’s the way it has to be. But on goods for the profession-

ally technical public—rational, organized, deliberate, articu-
late—nust the betting be so blind?

We have had a flash of genius. Let’s ask them first what
they want! Then, as patterns appear in the answers, markets
can be defined and gauged. If this works, rapid-access and
simplified technical photography will encounter fewer cus-
tom problems to be solved at custom prices or else given up
for less satisfactory alternatives.

Responsible organizations confronted with technical problems,
major or minor, where rapidly or instantaneously available photo-
graphic images would be helpful, are invited to describe their wants
to Eastman Kodak Company, Special Sensitized Products Di-.
vision, Rochester 4, N. Y.

Amylose and culture
Spaghetti and macaroni are basic. :
The idea of making wheat flour up into a paste and drying
it for future use must have come very early. Enter esthetics.
The human spirit must be nourished along with the human
body. For reasons apparently unrelated to biological me-
tabolism, the paste must be dried in certain shapes, and the
integrity of these shapes must be preserved right to the pearly
portal of the alimentary tract. This principle is ancient: the
ancient Romans ate
spaghetti with cheese;
the ancient Japanese
ate macaroni pressed
from a paste of cooked
rice.

When spaghetti or
macaroni is cooked for
too long or allowed to
stand cooked, the hu-
man spirit is offended.
The morsels of pasta
revert to a sticky paste,
millenia of cultural ad-
vance undone because
- — R— * amylose has gone into
solution and then has loosely hydrogen-bonded itself into a
net of slime. But for this unfortunate tendency, the world’s
food supply would be less dependent on specialized durum
wheats. Without them, the spaghetti and macaroni would
get even stickier even faster.

The problem now appears to be as soluble as the amylose
itself. : : '

First fruits of the victory can already be tasted. Try any
of the up-to-date dehydrated potato-flake brands. See how
the dish instantly prepared from it compares with freshly
and expertly cooked home-whipped potato.

Whatever the future holds for spaghetti and macaroni, the reason
the instant-potato thing works out so well is that the processors add
a very small percentage of pure monoglyceride. It complexes the
dissolved amylose so securely that even the familiar iodine-blue test
can scarcely find it.

These Myverol Distilled Monoglycerides we prepare by glycer-
olysis of familiar vegetable and animal food fats. They are
officially recognized as safe. Investigators who would
like samples of them with which to try remedying
stickiness in any starchy foods are invited to write
Distillation Products Industries, Rochester 3,
N. Y.(Division of Eastman Kodak Company).
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Only 223} in. high, 153 in. diam.,
tough, corrosion-resistant welded
aluminum construction cuts weight
to 19 lbs. Low conductivity neck
tube has 14 in. opening.

Compared to ordinary vacuum-insulated vessels, the Linpe LD-25
has a 50% lower evaporation rate! It’s the most practical and eco-
nomical container available, and can bring substantial savings in the
storage of liquefied atmospheric gases. Here’s why:

® Holding time—liquid oxygen loss rate at only 4% per day; nitro-
gen at 5%; neon, 7.5%; argon, 4%.

® Capacity is 25 liters, yet weighs only 19 Ibs. empty—Iless than
containers that hold only s as much.

® Wide neck permits emptying in 90 seconds, 10 times faster than
old-fashioned narrow-neck containers. Filling time is also reduced.

® Avutomatic pressure withdrawal tube, dipper, and roller caster
are available.

LINDE guarantees all of its con-
tainers against defective material
and workmanship for a period of
one year from date of shipment.
This includes a one year guaran-
tee against excessive evaporation
loss.

[ ]
Linde Company, Division of Union Carbide Corporation

Dept. SC-101, 270 Park Ave., New York 17, N. Y

|

|

| Please send me information on

| [JLD-25 Liquefied Gas Container

| [ other equipment for liquefied atmospheric gases
| O (please specify)
|

!

i

1

13

¥

i

Name.

Firm Name.
Address.

“Linde” and
““Union. Carbide"

are registered trade- marks

of Union Carbide Corporation,

e — ———— —— P So— —

Letters

The Incorrect Use of “Base”

The ions of calcium, magnesium, and
potassium, especially when they are
held as exchangeable ions on colloids,
are often referred to collectively as
“bases” by workers in soils and some
related subjects. This absurd mistake is
made by men of some repute and ex-
tends to recent textbooks, which must
thereby confuse the next generation of
students. The offenders may excuse
themselves by saying that they want to
distinguish calcium and magnesium ions
(which produce trivial acidity on inter-
action with water) from aluminum and
ferric ions (which produce much acid-
ity), and that base is the only word
they can think of for the former.

It is apparently useless in dealing
with such people to point to the work
of Brgnsted of over 30 years ago, so
perhaps we should make it easier for
them to reform. In fact, no short term
exists for “rare-earth cations of charge
one or two other than beryllium.”
“Nonhydrolyzing cations” (which comes
closer to the intention) is also too long.
The word alkalon has been suggested,
by analogy with lanthanon, which could
replace the clumsy “elements of the
rare earths.” Whether or not alkalon is
acceptable, it is important that a short
alternative term be invented, in order
to put an end to the present misuse.
Editors might then be bold enough to
refuse to print the word base when it
is used, as it commonly is, to mean
“very weak acid.”

G. W. LEEPER
University of Melbourne,
Victoria, Australia

Blood Typing of Aged Material

Madeleine Smith’s article on “Blood
groups of the ancient dead” [Science
131, 699 (1960)], published under the
heading “Current problems in re-
search” and summarizing the work
done to date in blood typing of aged
bone or tissue, gives the impression
that paleoserology presently provides a
useful tool for research into the his-
tory and genetics of ancient popula-
tions. Unfortunately, this is not the
case, at least at present.

Smith, in summarizing the develop-
ments in technique and reports of typ-
ings since the beginning work of Boyd
in 1933, fails to include in her bibliog-
raphy the paper by F. P. Thieme and
C. M. Otten entitled “The unreliability
of blood typing aged bone” [4Am. J.
Phys. Anthropol. 15, No. 3 (1957)1,
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which is crucial to the subject under
discussion. To summarize briefly the
results reported in that paper, tests
were conducted on aged samples of
bone from individuals of known blood
type, on stains made from blood of
known type, aged and then dried: and
on antigens of known blood type that
had been subjected to the action of
bacterial enzymes. Forty-seven percent
of the 19 bone samples buried over
2 years and tested gave incorrect re-
sults. Results were incorrect from 37
percent of blood samples aged three
weeks, then dried on paper and tested:
from 53 percent of samples aged two
months: and from 100 percent of blood
samples polluted with 0.5 gram of
soil and aged 2 weeks before the dried
stains were tested. Each of the known
ABO types later tested as another type
in at least one case. Furthermore, the
established effect which bacterial en-
zymes have on blood-group antigens
was confirmed. In the presence of cer-
tain enzymes one antigen may be
changed so as to behave in the inhi-
bition test like another type.

A variety of factors may combine
or act singly to cause the observed un-
reliability of conclusions about the
blood type of aged material. The in-
hibition test itself is not a direct and
reliable method and gives frequent
nonspecific reactions in tests of ABO
or other antigens which are not fresh.

The frequent unreliability of tests also e ' '

results from the presence of adven- : - PR Ec l Sl 0 N

titious antigenic elements indistinguish- 5 im ]

able from blood-group substances, or |n§tru entat'on
from the influence of bacterial enzymes ag) i

in transforming or destroying the ‘ agnetlc tape
specificity of blood-group substances.

Under such conditions, the positive recorders
reactions obtained with traditional
techniques should be regarded as far
from reliable.

Possibly the future will bring direct
and reliable tests of the antigens, as
indicated by findings suggestive of - H H H
group-specific features. When this is for Space-conscious appllca"ons
accomplished, it may then be possible

to get reliable evidence which can be PRECISION recorders are fast becoming the
used in studying the blood types of standard for the most critical and demanding
ancient populations. EopT applications in the age of space. Advanced me- .
e . s B THIEME chanical concepts and solid-state circuitry pro- — 1ot
University of Washington, Seatile vide full-size performance in less than v the 10-ehanmel
space required by conventional recorders. Up to P.l. recorders
I must offer Thieme my regrets that 14 channels of analog or 16 channels of digital :“,'"";l,,
in my review I do not quote his 1957 recording in a wide range of models for rack o ek
paper. My bibliography was not ex- mounting or portable use. Write for detailed new space
haustive; however, I believe that I did -
discuss the major points mentioned in brochure # 55A.
his paper and gave some idea of what
progress had been made in their study.
I note that on the basis of the results ! PRECISION INSTRUMENT COMPANY
quoted in his paper, Thieme considers . 1011 COMMERCIAL STREET * SAN CARLOS, CALIFORNIA
my views too optimistic. I would sug- Phone: LYtell 1-44 41 . TWX: SCAR BEL 30

gest, with all courtesy, that those re-
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speciFy KERN

When you want to
combine accuracy and
efficiency in a sturdy
instrument at a mod-
erate price . . .
specify

KERN

FULL-CIRCLE

POLARIMETER

ask for Bulletin KP 567

When you want a complete picture of the
distribution of refractive index over the
entire horizontal cross-section of the elec-
trophoresis cell . . . specify

KERN LK-30

MICRO-ELECTROPHORESIS
APPARATUS

ask for Bulletin Med 505

q (‘7) When you must dialyze a
22z g' small sample in a mini-
“) mum of time . . . specify

KERN
SMALL DIALYSIS VESSEL

KERN COMPANY 2, 5"

STEREO-
MICROSCOPE

LD

PROMPT DELIVERY

Long Working Distance
Superb Optics
Magnifications 6X-200X
Large Variety of Accessories
Old World Craftsmanship

ERIC SOBOTKA CO.

108 West 40th St.
New York, 18, N. Y.
Specialists in Imported Equipment

INSTH[IMEHTS :

Scintillation Detectors
Scalers — Amplifiers
Count Rate Meters
Spectrometers

Pulse Generators
Electronic Sweeps
Gas-Flow Counters

End-Window Counters

® & & @& o & @ o o

Preamplifiers —
All Types

Model 50-1
Spectrometer

. alpha, beta, gamma, x-ray and neutron detectors . .
along with 31 types of scalers and a full line of associated
amplifiers and preamps . . . are available from RIDL. For
gomrol electronics laboratory use, RIDL also manufactures o
precision pulse generator, count rate meters and a variety of
high voltage supplnes All types of spectrometers are custom

bled from st p ts. The RIDL line of radi-
ation instruments is mode complete by several single channel
pulse height analyzers and two and four channel coincidence/
anti-coincidence analyzers. For the full line of radiation in-
struments by RIDL, write to Dept. J for Catalog 61.

/\ll(/l(lll()” ‘gll )l'lll”( HI

rb( e /l)l)l”(lllf‘»[ l/)()l(l/()ll’ )Ill

¢ NORTHLAKE, ILLINOIS
Cable Address: RADILAB

61 EAST NORTH AVE.
PHONE: MUrray 1-2323 -«

THE HUMAN INTEGUMENT
NORMAL AND ABNORMAL

Editor: 1959

AAAS Symposium Volume No.v 54

A symposium presented on 28-29 De-
cember 1957, at the Indianapolis
meeting of the American. Association
for the Adv t of Sci and
cosponsored by the Committee on
Cosmetics of the American Medical
Association and the Society for In-
vestigative Dermatology. The volume
offers a fair illustration of what has
been achieved by modern research in
cultaneous physiology and pathophys-
iology.

Stephen Rothman

270 pp., 59 illus., index, cloth. $6.75
AAAS members’ cash orders $5.75
Chapters
1) The Integument as an Organ of

Protection

2) Circulation and Vascular Reaction
3) Sebaceous Gland Secretion

4) Pathogenetic Factors in Pre-malig-
nant Conditions and Malignan-
cies of the Skin

British Agents: Bailey Bros. & Swinfen,
Ltd, Hyde House, W. Central Street,
London, W.C.1

AARS

1515 Massachusetts Ave., NW
Washington 5, 0.C.

sults are open to some criticism.

‘Thieme has himself attacked the tech-

niques used but does not seem to make
due allowance for technical error in
estimating the accuracy of his own
results. There is much to question in
the methods he describes; for instance,
I have discussed elsewhere the inadvis-
ability of using AB serum as a diluent
in inhibition tests on bone, and in my
own laboratory have found that results
obtained with this method are never
clear or reliable. Perhaps it is permis-
sible to suggest, also, that percentages
based on a series of eight A’s, three B’s,
one AB, and seven O’s cannot be used
to finalize an argument. Thieme’s paper
is a significant contribution to the sub-
ject, but it would be disappointing if,
at a stage in research when all workers
are agreed as to the technical inade-
quacies, further study should be aban-
doned and a pessimistic attitude taken
on such scanty evidence.

MADELEINE SMITH
Subdepartment of Anthropology,
British Museum, London, England

Not Cooking with Gas

After reading in your editorial [Sci-
ence 132, 113 (15 July 1960)] that it
is impossible to cook potatoes by boil-
ing at 11,000 feet, “even boiling over-
night,” I drove up to Climax, Colorado,
a town of about 2500 which flourishes
at 11,320 feet altitude. There I made a
door-to-door survey, asking housewives
how long it takes to boil potatoes in
Climax. All of them said the same:
1 hour; with a pressure sauce pan, 10
minutes.

A. R. PATTON
Department of Chemistry,
Colorado State University, Fort Collins

This was Darwin’s statement, not ours
[see A Naturalist’s Voyage in the Bea-
gle, Publ. 104 (Everyman’s Library,
reprinted: 1930, Dent, London; Dut-
ton, New York), pp. 310-311]. Darwin’s
relevant comments are that the eleva-
tion “was probably not under 11,000
feet, and the vegetation in consequence
exceedingly scanty. The root of a small
scrubby plant served as fuel, but it
made a miserable fire, and the wind
was piercingly cold . . . the potatoes,
after remaining some hours in the boil-
ing water were nearly as hard as ever.
The pot was left on the fire all night,
and the_next morning it was boiled, but
yet the potatoes were not cooked.”
These conditions are far from compara-
ble to those obtaining in modern kit-
chens in Climax, Colorado, but at any
rate, Darwin was right in principle.—
Ed.
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A compact /3.5
system yielding high

EFFICIENCY

Designed to yield monochromatic illumination at wave-
lengths ranging between 220 and 2,800 millimicrons

in the ultra-violet, visible and infrared regions.

Compact and flexible, Monochromators are convenient to
use with microscopes, colorimeters, photometers and
similar instruments, and can be set up with auxiliary
equipment for making transmission, absorption,
emission, radiation, reflection, fluorescence and
phosphorescence measurements or irradiation purposes.

FARRAND OPTICAL CO., INC.

BRONX BLVD. AND EAST 238th STREET e NEW YORK 70, N. Y.

Engineering, Research, Development, Design and Manufacture of Precision Optics, Electronic and Scientific Instruments

HARSHAW MANUFACTURES A COMPLETE LINE
OF SCINTILLATION AND OPTICAL CRYSTALS

Technical data available on request
Specify Bulletin No. 811§

More detailed information is
contained in our 32-page
book, “Harshaw Scintilla-
tion Phosphors”. We invite you
to write for your free copy!

Crystal detectors designed for the most
sophisticated counting problems. Our
physics and engineering group are
available to assist you in your special
detector problems.

OPTICAL Crystals

For Infrared and Ultra Violet Transmitting Optics

“HARSHAW QUALITY” INHERENT IN EACH HARSHAW-GROWN
CRYSTAL GUARANTEES THE MOST EFFICIENT OPTICAL TRANS-
MISSION POSSIBLE THROUGH:

STANDARD 'CNTEC;‘R"?L LlNlE. Large Crystal 1) Negligible light scattering in crystals, permitting higher
H. LI '\’IE Sealed f,zi'gifbe‘éof,fii%’fiﬁ’,; MATCHED sensitivity and improved resolution
(C:;:;{ff 'X’sseymbfi‘és‘i assembly) WINDOW LINE 2) Freedom from absorptions caused by trace impurities

® The accepted stand-
ard of the industry

® Proven through years

® Improved resolution
® Ready to use plug-in
unit

(Designed primarily
for crystals 4" dia.
and larger)

® “Small crystal” per-

of service in research, ® Permanently light
medical and industrial sealed
applications ® Capsule design facili-
® unparalleled perform=- tates decontamination
ance ® Close dimensional
® dependability tolerances
® Harshaw guaranteed

formance achieved
through improved op-
tical design

Low mass containers
Available in standard
aluminum or complete
low background as-

® consistent good qual- semblies
ity. ® Convenient mounting
flange

Ready to use

Every Harshaw crystal is a product of our experi-
ence in crystal growing technology since 1936
Other Phosphors Available from The Harshaw Chemical Company
ROUGH CUT THALLIUM ACTIVATED SODIUM IODIDE
CRYSTAL BLANKS * EUROPIUM ACTIVATED-LITHIUM
IODIDE (NORMAL) ¢ EUROPIUM ACTIVATED LITHIUM
IODIDE (96% Li¢ ENRICHED) * THALLIUM ACTIVATED
CESIUM IODIDE o THALLIUM ACTIVATED POTASSIUM
IODIDE * ANTHRACENE * PLASTIC PHOSPHORS
T e : i :

(il
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in crystal optics
3) Minimum strain
“HARSHAW QUALITY” meets the demand for uni-
formity of optical properties such as dispersion and refrac-
tive index. Prices, specifications, or other information will
be sent in answer to your inquiry.
The following infrared and ultra violet transmitting crystals are
available; others are in the process of development:
SODIUM CHLORIDE * SODIUM CHLORIDE MONOCHROMATOR PLATES
POTASSIUM BROMIDE * POTASSIUM BROMIDE PELLET POWDER * (through
200 on 325 mesh) * POTASSIUM CHLORIDE * OPTICAL SILVER CHLORIDE
THALLIUM BROMIDE IODIDE + LITHIUM FLUORIDE + LITHIUM FLUORIDE
MONOCHROMATOR PLATES + CALCIUM
FLUORIDE * BARIUM FLUORIDE < CESIUM
BROMIDE * CESIUM IODIDE
Additional information on the physical
and optical properties of the above
crystals is available in our 36-page
booklet "Synthetic Optical Crystals”.
Send for your free copy.

A THE HARSHAW CHEMICAL CO.
Hlnjs" Crystal Division Cleveland 6, Ohio

>
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Meetings
Forthcoming Events
October

24-26. Medical and Biological Aspects
of the Energies of Space, symp. (School of
Aviation Medicine, USAF Aerospace Medi-
cal Center), San Antonio, Tex. (J. Har-
mon, Symposium Coordinator, Southwest
Research Inst., P.O. Box 2296, San An-
tonio 6)

26--28. Society for Industrial Microbi-
ology, Conf. on Antimicrobial Agents,

Washington, D.C. (SIM, 2000 P St., NW,
Washington 6)

27-28. Cellulose Conf., 3rd, Syracuse,
N.Y. (Cellulose Research Inst., State
Univ. College of Forestry, Syracuse
Univ., Syracuse 10)

27-28. Electron Devices, 6th annual,
Washington, D.C. (J. Hornbeck, Bell Tele-
phone Labs., Murray Hill, N.J.)

27-29. American Soc. for Aesthetics,
Brooklyn, N.Y. (J. R. Johnson, Cleveland
Museum of Art, Cleveland 6, Ohio)

27-29. International Assoc. of Milk
and Food Sanitarians, Chicago, Ill. (V.
T. Foley, Kansas City, Missouri, Health
Dept., City Hall, Kansas City)
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Ainsworth and Sons
Alconox, Inc.
Ames Company
American Optical
Baltimore Biological
Barnstead

Bausch and Lomb
Becton, Dickinson
Bethlehem Apparatus
Wm. Boekel & Co.

C. A. Brinkmann
Buchler Instruments
Cahn Instrument Co.
Certified Blood Donor
Christian Becker
Clay-Adams, Inc.
Clinton Laboratories
Coors Porcelain Co.
Coleman Instruments
Corning Glass Works
Difco Laboratories
Eberbach Corp.
Electrothermal Eng.
Falcon Plastics Co.
Glas-Col App. Co.
Haemoscope Corp.
Hartman-Leddon €o.
Hellige, Inc.
Hevi-Duty Electric
Hoeltge Bros. Inc.
International Equipt.
Labline, Inc.

E. Leitz, Inc.
Lindbergh Engineering
Lipshaw Manufacturing
Lourdes Instrument
Mallinckrodt Chem.

Matheson Coleman & Bell

Manostat Corp.
Merck and Co.

The Nalge Co. |
National Appliance
Ohaus Scale Corp.
Owens-lllinois
Photovolt Corp.
Precision Scientific
Reeve Angel & Co.
Research Specialties
August Sauter of N. Y.
Scientific Industries
Standard Scientific
Talbays Instrument
Thermolyne Corp.
Torsion Balance Co.
U. S. Stoneware
Voland and Sons
Waring Products
Warner-Chilcott
Yellow Springs Inst.

St

e

on your agenda

You are cordially invited to attend

STANDARD'S
2nd PARADE of
SCIENTIFIC
* INSTRUMENTS

For Education, Public Health
and Industry '

New Laboratory Instruments
New Apparatus and Chemicals
New Techniques — New ldeas

Demonstrated and displayed by 60 of Amer-
ica’s Outstanding Instrument and Appara-
tus Manufacturers and Chemical Producers
«..and featuring a symposium and lectures
by eminent scientists and technicians on
instrumentation and methods.

GRAND BALLROOM
HOTEL NEW YORKER

34th Street and 8th Avenue, New York City

Név. 7, 1960 —2 1o 9 P.M.
Nov. 8,1960—11 A.M.to 10P.M.
Nov. 9, 1960—11 A.M. to 7 P.M.

under the auspices of

STANDARD SCIENTIFIC SUPPLY CORP.
808 Broadway, New York 3, N. Y.

We will gladly furnish
tickets upon request

28-29. Society for the Scientific Study
of Religion, 20th, New York, N.Y. (W. H.
Clark, Hartford School of Religious Edu-
cation, Hartford 5, Conn.)

. 29-3. Photoelasticity, intern. symp.,
Chicago, Ill. (P. D. Flynn, ISP, Illinois
Inst. of Technology, Chicago 16)

31-2. Association of Military Surgeons
of the U.S., Washington, D.C. (R. E. Bit-
ner, Suite 718, New Medical Bldg., 1726
Eye St., NW, Washington)

31-2. Electrical Techniques in Medi-
cine and Biology, 13th annual conf.,
Washington, D.C. (G. N. Webb, Room
547, CSB, Johns Hopkins Hospital, Balti-
more 5, Md.)

31-2. Geochemical Soc., Denver, Colo.
(K. B. Krauskopf, Geology Dept., Stan-
ford Univ., Stanford, Calif.)

31-2. Geological Soc. of America,
Denver, Colo. (F. Betz, Jr., 419 W. 117
St., New York 27)

31-2. Society of Economic Geologists,
Denver, Colo. (H. M. Bannerman, U.S.
Geological Survey, Washington 25, D.C.)

31-2. Society of Rheology, annual,
Pittsburgh, Pa. (J. H. Dillon, Textile Re-
search Inst., Princeton, N.J.)

31-4. American Public Health Assoc.,
San Francisco, Calif. (B. F. Mattison,
APHA, 1790 Broadway, New York 19)

November

1-3. International Cong. on Experiment-
al Mechanics, New York, N.Y. (R. Guern-
sey, Jr.,, Soc. of Experimental Stress
Analysis, General Engineering Lab., Gen-
eral Electric Co., Schenectady 5, N.Y.)

1-16. International Electrochemical
Commission, New Delhi, India. (American
Standards Assoc., 70 E. 45 St., New York
17)

2—4. Plasma Physics, 2nd annual,
Gatlinburg, Tenn. (A. H. Snell, Oak Ridge
Natl. Lab., Oak Ridge, Tenn.)

2-4. Society for Experimental Stress
Analysis, Berkeley, Calif. (W. W. Mur-
ray, Massachusetts Inst. of Technology,
Cambridge)

2-5. American Soc. of Parasitologists,
Los Angeles, Calif. (F. J. Kruidenier,
Zoology Dept., Univ. of Illinois, Urbana)

2-5. American Soc. of Tropical Medi-
cine and Hygiene, Los Angeles, Calif. (R.
B. Hill, 3573 St. Gaudens Rd., Miami 33,
Fla.)

2-5. American Speech and Hearing

Assoc., Los Angeles, Calif. (K. O. John-

son, 1001 Connecticut Ave., NW, Wash-
ington 6)

3—4. Electrostatic Propulsion, conf.,
Monterey, Calif. (J. M. Sellen, Thompson
Ramo-Wooldridge, Inc., 8433 Fallbrook
Ave., Canoga Park, Calif.)

3—-4. Muscle as a Tissue, conf., Philadel-
phia, Pa. (Division of Research, Lankenau
Hospital, Philadelphia 31)

4-5. West-Central States Biochemical
Conf., Lincoln, Neb. (J. H. Pazur, Dept.
of Biochemistry and Nutrition, Univ. of
Nebraska, Lincoln)

4-6. Assoc. of Clinical Scientists, Wash-
ington, D.C. (R. P. MacFate, 54 W. Hub-
bard: St., Chicago 10, Ill.)

5. Society for Industrial and Applied
Mathematics, Philadelphia, Pa. (G. Kas-
key, Remington Rand Univac, 1900 W.
Allegheny Ave., Philadelphia)

7-10. Society of Exploration Geophys-
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KYMOGRAPH

Model

LINE-OPERATED
SUPER-SENSITIVE ELECTRONIC

For the exact measurements of extremely low light
values down to 1,/10,000 microlumen . . . for absorp-
tion and flame photometry. Colonmetry through
microscopes. Scintillation measurements on crystals.
Fluorescence trace analysis. Monochromatic color
densitometry. Measuring high densities on micro
areas, Light measurements through telescopes.

Very suitable
for student

and general
work

Presenting a motor driven recording drum that is very
suitable for student experiments and general experimental
work.

The driving mechanism, consisting of an induction
motor and gear box, is housed in the aluminum base.
Five speeds are provided—0.44, 2.2, 11, 54 and 270 centi.
meters per minute. Care has been exercised to provide
speeds that will be suitable for all student experiments.
Any one of the five speeds may be selected at will. Simply
rotate the speed control knob to the desired position while
the motor is running. The chart drum (aluminum) is
16 em. high and 50 cm. in circumference.

A special feature of this kymograph is the convenient
drilled and tapped base for attaching the long paper ex~
tension (No. 70-128). Extension is attached by removing
the two acorn nuts and attaching the drilled end plate to
the base. Paper records 225 cm. in length may be made.

No. 70-060—Kymograph-Bird, complete as
illustrated.

PHRIPPS & BlRPE) me. ' \Write for Bulletin 2360 to
Manufacturers & Distributors of Scientific Equipment P H o T ov O I.T c o rpo v t I on

6th & Byrd Streets - Richmond, Va.
95 Madison Avenue New York 16, N. Y.

MOD. 520-M

| —=
Welch DENSICHRON
} ®

CATALOG

It lists Welch’s various HIGH-STABILITY  Instruments for Detecting
and Measuring Light Intensities.

It describes—

(1) The Unique Magnephot System )

(2) The Major Densichrone Elements and Characteristics
(3) The Densichron as a Photometer

(4) The Densichron as a Tr issi Densit t
(5) The Densichron as a Reflection Densit ter or
(6) The Densichron “duplex’’ Densitometer

(7) The Densichron Components and Accessories

Write for your copy today.

W. M. WELCH SCIENTIFIC COMPANY

DIVISION OF W. M. WELCH MANUFACTURING COMPANY
ESTABLISHED 1880
1515 Sedgwick Street, Dept. E Chicago 10, Illinois, U. S. A,
Manufacturers of Scientific Instruments and Laboratory Apparatus
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buy ASCO for

PIRANI-TYPE GAUGE

New
transistorized
circuit and Zener diode
stabilization insures top performance!

Wide range, fine calibrations, and easy reading are
attained with its wide scale, illuminated meter
movement and dual reading scale, (.1 microns Hg.
to 5000 microns Hg.). It is self-calibrating. A new
transistorized circuit insures long, trouble-free use
and Zener diode stabilization helps to insure accu-
racy to better than .1%. The gauge is shock resist-
ant to 8 g."s and is made of strong polyester, shock-
proof case and mount. 115 V.—50-60 cycle opera-
tion. 6” wide x 6% “ high x 8% " deep. Only $149

For use with Asco Pirani-Type Gauge,
an inexpensive yet highly efficient
recorder and controller, in 2 ranges —
0to 25microns and 0to 5000 microns.

ASCO
RECORDER

small, compact |
trouble-free

The smallest and simplest
strip chart recorder on the
market, it provides true rec-
tilinear recording free from "
inconvenient distortion. Operating at one inch per
hour, a 63-foot chart roll records for 31 days. A
galvanometer pointer swings free for maximum ac-
curacy, being clamped for marking briefly once
every 2 seconds, generating a continuous line of
many small dots. Scale length—2%4s". For portable
use or panel mounting. 3% ” wide x 5% " high x 414"

<y

by Only $193
ASCO CONTROLLER
— w._ versatile,

| easy-to-

| operate

Electro-mechanically
controlled, the Asco
- Controller uses contact

- meter-relays asits prin-

cipal component. The meter-relay indicates the
control variable, and it initiates control action. In
applications where a variable is held to a present
level, an interrupter is used to separate the meter-
relay's locking contacts periodically. This allows the
meter-relay to sample to see if further control action
is necessary. Input—115/230 volts, 50/60 cycles.
SPDT load switch rated 5 amperes 115/230 volts
resistive. For portable use or panel mounting. 5%s”
wide x 5% " high x 10" deep. Only $194

a‘s
cio
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ARTHUR F. SMITH, INC.
311 ALEXANDER ST., ROCHESTER 4, N. Y.

icists, 30th annual intern., Galveston, Tex.
(C. C. Campbell,-Box 1536, Tulsa, Okla.)

8-10. Forensic Sciences, 2nd symp.,
Washington, D.C. (Director, Armed
Forces Inst. of Pathology, Washington 25)

9-10. Use of Secondary Surfaces for
Heat Transfer with Clean Gases, symp.,
London, England. (Secretary, Institution
of Mechanical Engineers, 1 Birdcage
Walk, London, S.W.1)

9-11. Clinical Chemistry Methods,
symp., Cleveland, Ohio. (A. Hainline,
Cleveland Clinic, 2020 E. 93 St., Cleve-
land 6)

10-12. Geological Soc. of America,
73rd conv., Denver, Colo. (H. R. Aldrich,
GSA, 419 W. 117 St.,, New York 27)

10-12. National Assoc. of Geology
Teachers, Denver, Colo. (F. Foote, Dept.
of Geology, Williams College, Williams-
town, Mass.)

10-13. Pacific Coast Fertility Soc., Las

Vegas, Nev. (A. C. Wineberg, 3120
Webster St., Oakland, Calif.) )
11-12. Paleontological Soc., Denver,

Colo. (H. B. Whittington, Harvard Univ.,"

Cambridge 38, Mass.)

13-16. Society of American Foresters,
60th annual, Washington, D.C. (H. Clap-
per, SAF, 825 Mills Bldg., Washington 6)

14-17. Magnetism and Magnetic Mate-
rials, 6th annual conf., New York, N.Y.
(L. R. Bickford, Jr., ILLB.M. Research
Center, Yorktown Heights, N.Y.)

14-18. American Soc. of Agronomy,
Chicago, Ill. (L. G. Monthey, 2702 Mon-
roe St., Madison 5, Wis.)

14-18. Nuclear Ship Propulsion, symp.,
Taormina, Sicily. (International Atomic
Energy Agency, 11 Kirntner Ring, Vienna
1, Austria)

15-16. Engineering
Probability and Random Function Theory,
symp., Lafayette, Ind. (J. L. Bogdanoff,
School of Aeronautical and Engineering
Sciences, Purdue Univ., Lafayette)

16-19. Society of Naval Architects and
Marine Engineers, annual, New York,
N.Y. (W. N. Landers, SNAME, 74 Trinity
Pl., New York 6) :

17-19. Extrapyramidal System and
Neuroleptics, intern. symp., Montreal,
Canada. (J.-M. Bordeleau, Dept. of Psy-
chiatry, Univ. of Montreal, Montreal)

17-19. Surgery of Endocrine Organs,
symp., New York, N.Y. (Office of the
Associate Dean, New York Univ. Post-
Graduate Medical School, 550 First Ave.,
New York 16)

17-20. American Anthropological

Assoc., Minneapolis, Minn. (B. J. Meggers, |

1530 P St., NW, Washington 5)

17-20. Southern Thoracic Surgical
Assoc., Nassau, Bahamas. (H. H. Seiler,
517 Bayshore Blvd., Tampa 6, Fla.)

18-19. American Medical Writers’

Assoc., Chicago, Ill. (H. Swanberg, 510

Maine St., Quincy, Ill.)

21-23. Fluid Dynamics, annual, Balti-
more, Md. (R. J. Emrich, Div. of Fluid
Dynamics, APS, Dept. of Physics, Lehigh
Univ., Bethlehem, Pa.)

24-25. American Physical Soc., Chica-
go, Ill. (K. K. Darrow, APS, 538 W. 120
St., New York 27)

24-26. Central Assoc. of Science and
Mathematics Teachers, 60th annual conv.,
Detroit, Mich. (L. A. Conrey, School of
Education, Univ. of Michigan, Ann Arbor)
(See issue of 16 September for hensive list.)

Application  of,

The Atmosphere
and the

Sea in Motion

The Rossby Memorial Volume
edited by BERT BOLIN,
The University of Stockholm

A.N IMPRESSIVE selection of interna-
tional research studies in meteorology, this
work was prepared by colleagues and former
students as a memorial volume in honor of
the distinguished scientist, Dr. Carl-Gustaf
Rossby. A provocative introductory essay,
Current Problems in Meteorology, com-
pleted by Dr. Rossby a few months before
his death in 1957, supplies the principal
themes around which the thirty-six scientific
papers are organized: The Sea in Motion;
Distribution of Matter in the Sea and At-
mosphere; The General Circulation of the
Atmosphere; Characteristic Features of At-
mospheric Motion; Weather Forecasting.
Two biographical sketches of Dr. Rossby
have been contributed by his lifelong asso-
ciates, Tor Bergeron of the University of
Uppsala and Horace R. Byers of the Univer-
sity of Chicago. :

1959 512 pp.  illustrated $15.00

The Ethical
Dilemma of Science
and Other Writings

by A. V. HILL,
Professor of Physiology,
University College, London

A DELIGHTFULLY informal collection
of writings and speeches covering the long
and distinguished career of the celebrated
British physiologist and Nobel laureate,
A. V. Hill. Many of the articles are per-
sonal and most are nontechnical. Included
are selections about the author’s govern-
ment service during two world wars, his
years as a Member of Parliament from Cam-
bridge, and his associations with scores of
distinguished persons on both sides of the
Atlantic and in India and Pakistan.

1960 416 pp.  $7.50

The Rockefeller Institute Press
IN ASSOCIATION WITH

Oxford University Press * N. Y.
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