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ANALYZE FOR
20 AMINO ACIDS

IN LESS THAN A DAY
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RIBONUCLEASE': Chart of analysts allows precise quantitation of
amino acids and related compounds in 3 mg acid hydrolyzate sample
of bovine Rib L A. In addition to protein and peptide hydro-
lyzates, other materials which can be automatically analyzed include
phystological fluids, foods, pharmaceuticals and components of plant
and microbiological systems.

... do it routinely

'bU’Lth the B eCkma/n’/ Sp’l:’ﬂCO M Odel 120 Amino acid analyses can be done for you quickly, accu-
rately, automatically, by the Beckman/Spinco Analyzer.

Amaino Acid Ana lyzer Simpler runs are finished in less than a day, the most

complex within two days.
The instrument employs the Spackman-Stein-Moore
technique of automatic recording ion-exchange chroma-
tography. With it a typical analysis takes only half a day
New features include of operator time. Five to ten times as many operator
hours would be required for analysis by older bio-assay
or manual chromatographic techniques.
Compared with earlier analytic methods, operation of the
Beckman/Spinco Analyzer is simplicity itself. A small
sample is placed on a chromatograph column in the
instrument and the analysis is begun. As the sample goes
through the Analyzer, a permanent picture is recorded of
the amino acids present and their precise amounts.

preparative column

A new Spinco Preparative Column
and Stream Divider Accessory is now
available for use with the Model 120
Analyzer. In addition, the versatility
of the instrument itself has been
greatly increased by a. new valving

system which also allows ise of ex- ) More than 100 Spinco Amino Acid Analyzers are now
ternal columns and accessories, in use around the world. If your research involves—or
including fraction collector and scin- could involve—amino acids, write now for information
tillation counter. on this remarkable research tool. Address Beckman

Instruments, Inc., Spinco Division, Stanford Industrial
Park, Palo Alto 5, California.
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<9 : Beckman:
P Spinco Division
Beckman Instruments, Inc.

PA-5

SALES AND SERVICE FACILITIES ARE MAINTAINED BY BECKMAN/INTERNATIONAL DIVISION IN FIFTY COUNTRIES



REMEMBER—

these outstanding Saunders books
when making your textbook selections!

New! Balinsky

INTRODUCTION TO EMBRYOLOGY

This new text covers comparative vertebrate embryology
at the undergraduate level. It shows the embryonic de-
velopment of vertebrates by processes (gametogenesis,
fertilization, etc.) and by development of organ systems.
There is sufficient mammalian development here to make
the text suitable for pre-medical students. Dr. Balinsky
cites and explains experimental exidence for interpreting
developmental and growth processes, and emphasizes
the physiology of development. Classic developmental
morphology is integrated with experimental embryology.

New! Newby—

GUIDE TO THE
STUDY OF DEVELOPMENT

Here is an unusual new laboratory manual for under-
graduate courses in comparative vertebrate embryology.
It includes the customary directions for microscopic
examination of serial sections of progressive stages in
development of the chick and pig embryos. Unlike other
manuals it also includes quite extensive discussions of
the causes of the observed development. These discus-
sions cite additional experiments, not covered in the lab,
which shed light on the nature and causes of normal
development. Coverage includes: life cycle of an animal
—organization of the egg—embryology and evolution,

The illustrations are largely original line drawings.

618”7 x 9147, 291 illustrations.

By B. I. BaLiNskY, Dr. Biol. Sc., Professor of Zoology, University
of Witwatersrand, Johannesburg, South Africa. About 560 pages,
New—Just Ready.

New! Davenport—

HISTOLOGICAL AND
HISTOCHEMICAL TECHNICS

Clear and concise in presentation, this text is designed
for undergraduate courses in microtechnic and histologi-
cal technic. Thorough descriptions are given of methods
for preparing organs, tissues and tissue components of
invertebrates, vertebrates and plants for microscopic ob-
servation and study. Arrangement of methods is based
on the nature of the methods themselves rather than
on the type of specimen or tissue component. Emphasis
throughout the text is placed on the close relationship
between biological science and technical methods, with
physical and chemical phenomena used as explanatory
media. Reasons for performing procedures are explained.
By HAroLD A. DAVENPORT, M.D., Professor of Anatomy, North-

western University Medical School, Chicago. 401 pages, 6” x 97,
illustrated. $7.00. New.

Gladly sent to college teachers for consideration as texts

W B SAUNDERS COMPANY West Washington Square * Philadelphia 5

etc. Ideally suits the Balinsky text (opposite).

y W. W. Newny, Ph.D., Division of Biological Sciences, University
ew—Just Ready.

of Utah. 217 pages, 812" x 117, illustrated.

Hutchinson

CHEMISTRY:

Elements and their Reactions
Designed for the intensive first-year course, this text
approaches chemistry from the deductive point of view.
The first 3 parts present chemical theory; part 4 dis-
cusses at length 24 elements typical of their chemical

families.

By Eric HUTCHINSON, Ph. D., Associate Professor of Chemlstry, Stan-
ford University. 745 pages, 6” x 914”7, 373 illus. $7.5

ELECTRONS, ELEMENTS
AND COMPOUNDS

A condensation of the longer book (above), this text
for the solid one-year course does not burden the begin-
ning student with detailed mathematical equations.

By Eric HUTCHINSON, Ph.D. 582 pages, 6” x 9%4”, 290 illus. $6.00.

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave.,
additional mailing office.” Annual subscnptlons

NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and
$8. 50 foreign postage, $1.50; Canadian postage, 75¢.
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The Metrohm model E-300 is a pH Meter of
advanced design, primarily for routine laboratory
use. pH and Millivolt values are read directly ona
combined scale which is 83" long. The unit is
line operated and features an A.C. Amplifier,
which reduces zero variations to such an extent
that facilities for corrections are unnecessary.
Reading accuracy over the full scale (0-14 pH)

is 0.05 pH. Measuring accuracy is 0.1 pH. Tem-
perature compensation from 0-100°C is provided.

In addition, there is an expanded high sensitivity
scale from 5.6 to 8.4 pH, which gives direct
readings of 0.01 pH. This permits the use of the
E-300 for precision measurements such as

blood pH determinations.

SEND FOR COMPLETE DESCRIPTIVE CATALOG 9

METROHM
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The Precision Compensator E-322 is the most
accurate type of pH measuring device. Errors
which are inherent in any direct reading
instrument can only be eliminated by using a
compensating circuit. These include calibrating
deviations, non-linearity of the indicating
instrument and fluctuations of the amplifier, all
of which do not exist in the E-322. Its accuracy,
(0.005 pH), is dependent only on wire-wound
resistors and the built-in standard cell.

In operation a cathode ray “magic eye” is used
as zero indicator. This increases sensitivity by
eliminating the bearing friction of galvanometers.
Absolute zero point stability is maintained with

a unique chopper-amplifier,

SEND FOR COMPLETE DESCRIPTIVE CATALOG 8

BRINKMANN.. .

115 CUTTER MILL ROAD, GREAT NECK, N. Y. PHILADELPHIA CLEVELAND HOUSTON MIAMI
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10
REACH
THE MOON...
MEN
AT WORK

These men are ARMA researchers. They are putting to use a
three-dimensional Trajectory Analyzer, designed and produced
by them to provide simple, visual understanding of the
complexities involved in guiding missiles to interplanetary bodies.

Today they use it in their studies of trajectory kinematics and
missile guidance in lunar orbits. Sometime soon they will
employ it to study travel to other bodies.

The Trajectory Analyzer—with which the trajectory of any
computer-simulated or real missile can quickly be plotted
in grease pencil—demonstrates the ingenuity and analytical
ability of ARMA’s imaginative research staff, creators of the
Atlas ICBM inertial guidance system. Their experience and
performance are unequalled in the broad field of

space navigation.

ARMA, because of its people, will find many of the answers
in astronautics. ARMA, Garden City, N.Y., a division of
American Bosch Arma Corporation . . . the future

is our business.

7403

AMERICAN BOSCHN ARMA CORPORATION
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BLENDING PROBLEM?

THE IMPROVED* GALLON-SIZE WARING BLENDOR® DOES HUNDREDS
OF MIXING, GRINDING, AND BLENDING JOBS IN SECONDS

IS YOUR BLENDING CATEGORY HERE?

BLENDING QUICK DRYING INKS — Ink detergents to reduce ink clogging in
fountain pens

CEMENT — Waterproof cement testing — mildew repellent concrete
CERAMICS — Kaolin & clay slurries

COATINGS — For black & white & Kodachrome films — TV tube screen
coatings — iron oxide mixes for recording tape — adhesive compounds for
cellophane-type tape — emulsions for duplicating machines

COSMETICS — Shampoos—nail polish—deodorants—powder & hand cream
blending—hair dyes—aerosol spray net and bomb type shaving lather
ELECTRONICS — Cathode ray tube emulsified coatings

FERTILIZER — All types both liquid & dry—seed research—hybrid plants,
seeds, cross-pollinating of flowers—crab grass killer development

FOOD PROCESSING — Relishes—herb & condiment blending—dressings—
dog food balanced diet research

GENERAL LABORATORY USE — For experimental dispersions, emulsions,
polymers, slurry & solutions

HOMOGENIZING TEMPLATE EMULSIONS — For use on sheet aluminum &
stainless steel

INSECTICIDES — Insect repellents & killers of all types

INSULATION — Rock wool-fiber glass & asbestos — glass beads ground to
the consistency of granulated sugar

PAINT — Color sampling — water-base paints & enamels — rubber-base
waterproof paints ' ’

*Specifications: Model Number: CB-4; Mixing Capacity : One full gallon ; Rev-
olutions per minute: (free running) low 14,000, medium 17,000, high
19,000; Motor: 115 volts—60 cycles—single phase—AC only—15 amps;
Switch settings : Off, Low, Medium, High ; Container: Stainless steel with
stainless steel blades and handle — two-piece clamp-on splash cover with
sealing gasket and stainless steel cover for sampling and adding ingredi-
ents; Cord: 7 feet — 14 gauge, three conductor ground cord with strain
relief bushing in base; Overall height: 23 inches; Weight: 36 lbs. net,
shipping weight 40 lbs. UL and CSA approved.

8 APRIL 1960

PAPER — Waste paper evaluation—pulping wood fiber—coatings for spe-
cial purpose papers

PETROLEUM — High octane fuel & fuel additives — waterproof chassis
grease — detergent motor oils

PLASTICS — Pilot runs of experimental mixes—color testing—powder &
resin blending

PRINTING INK — Color blending — waterproof inks — engraving fluids
RUBBER — Latex — sponge — synthetic

TEXTILES — Dispersions of cotton & wool for strength tests — synthetic
textiles — Nylon — Orlon — Dacron

TOBACCO — Aids in the preparation of tobacco for various chemical
analyses—homogenized “even-burn” tobaccos—various new & experimen-
tal blends with aromatic & mentholated smoking mixtures

VINYL — Upholstery bases for color sampling

NAME YOUR BLENDING PROBLEM—WARING
ENGINEERS WILL GLADLY HELP YOU SOLVE IT

WARING PRODUCTS CORPORATION

25 West 43rd St., New York 36, N. Y.
Subsidiary of Dynamics Corporation of America

[ e e e e e e e s e s e

GENTLEMEN:
Send me complete information on the improved CB-4 Gallon-Size
Waring Laboratory Blendor.

| TITLE

COMPANY.

ADDRESS.

I
I
I
I
L_i"_’ff"i__________""_‘i____I




"UNIVERSAL' is its middle name

LEMAN

The Coleman UNIVERSAL Spectrophotometer can do
more work at lower cost than any similar instrument.

This superbly versatile instrument is instantly
adaptable to:

Spectrochemistry

Fluorimetry

Nephelometry

and a wide range of Macro

and Micro Technics
In each method the Universal’s precision and
sensitivity will satisfy the most exacting an-

COLEMAN INSTRUMENTS,

INC.,

alyst. It is ideal for labs requiring a variety of
analytical technics or where personnel and
space is limited.

From sample handling to readout, the Univer-
sal is unmatched for speed, reliability and
convenience. It has so many features and
hosts of accessories that it takes 8 pages to
describe . . . Why not investigate this time
and money saver,ask for Bulletin B-241S.

MAYWOOD, ILLINOIS

1008
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k-
delivers

41,320xG’

in the standard
price range

... plus the quality
you know in the features you need!

Temperatures from —20°C to +10°C
Constant temperature within =1°C
Capacities from 24 ml. to 1500 ml.

Trouble-Free Automatic Acceleration

Electric Brake, Timer, Tachometer

Four High-G Heads — more than 70 accessories

* Ok % Ok % % %

Continuous Flow System soon!

3 spinning 24 x 12 ml,
at 18,500 rpm.

More value per dollar! You get everything you expect of a high-speed refriger-
ated centrifuge when you invest in the perfected HR-1 . .. and then
some! You get optimum dependability inherent in 59 years’ pioneering
experience and continuous research. You get on-the-spot services of
men selected and trained to help you get the most out of centrifuga-
tion. Why be satisfied with anything less ? Before you choose your next
high-speed refrigerated centrifuge, get all the facts about the advanced
HR-1 from your nearby authorized International Dealer or write:

INTERNATIONAL @ EQUIPMENT CO.

1219 SOLDIERS FIELD ROAD, BOSTON 35, MASS.

8 APRIL 1960 1009



For unparalleled
versatility in

MICROSCOPY

The Wild M20 microscope is without a
peer in the realm of microscopy. This
superb example of Swiss craftsmanship
and precise optics provides almost
unbelievable versatility for both research
and scientific exploration.

Available with sextuple nosepiece,
built-in 20-Watt illumination source,
beam-splitting phototube for binocular
focusing during photomicrography... as
well as a full range of custom attach-
ments for all observation methods...the
Wild M20 is unmatched as a General
Purpose or Research Microscope.

Attachments include the Cinetube
(shown above), Camera li, Universal
Lamp, Episcopic Equipment and Phase
Contrast.

The Wild Cinetube, designed for use with
any 16mm movie camera having 50mm
or 75mm focal lengths, permits critical
focusing on the specimen while actually
exposing film. It contains two, built-in,
beam-splitters together with a photo
electric cell for exposure determination
with a galvanometer) and an internal
projection tube for titling or designating

pertinent footage.

Your consideration of the Wild M20 will
prove most rewarding. Write for Booklet
M-20 today.

*The FIRST name in Surveying Instruments,
Photogrammetric Equipment and Microscopes

WILD

Full Factory
Services

INSTRUMENTS, INC.

Main at Covert Street ® Port Washington, New York
POrt Washington 7-4843

In Canada
Wild of Canada Ltd., 157 Maclaren St., Ottawa, Ontario
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Letters

Birth Control and Catholic Doctrine

The comments of J. K. O’Loane
[Science 130, 1302 (1959)] on M. E.
Davis’ review of Sulloway’s Birth Con-
trol and Catholic Doctrine [Science
130, 559 (1959)] deserve notice because
they illustrate strikingly the dual intel-
lectual attitude of the Catholic scientist.
O’Loane is quite correct, of course, in
his description of the distinction which
the Catholic Church makes between its
doctrine and its opinion. As a scientist
he will no doubt understand that for
a non-Catholic what matters is what
the Church claims and does, and not
whether, inside the Church, one partic-
ular claim is based on doctrine, or on
personal taste, or on scientific evidence.
It must have been small consolation to
Bruno and Galileo that their torments
were caused by the then prevalent opin-
ion of the Church and not by a point
of immutable doctrine.

As regards the important subject of
controlling the size of our population,
scientists are glad to learn from O’Loane
that Catholic doctrine is not against
artificial birth control; this justifies the
hope that on this point also the Catho-
lic Church will someday change its
opinion, even if—as in the case of the
heliocentric system—it takes three cen-
turies to do so. :

GEORGE CALINGAERT
101 Ver Planck Street,
Geneva, New York

In a recent letter J. Kenneth O’Loane
reproved M. Edward Davis for accept-
ing Sulloway’s view that the Catholic
Church has made an official pronounce-
ment against contraception. O’Loane
contended, au contraire, that although
some Catholic writers have adopted the
position alleged by Sulloway to be the
Church’s, the Church itself “never has
taken a doctrinal stand that ‘separation
of intercourse and parenthood’ is
wrong.” In this dispute I side with
Davis and Sulloway and should like to
provide the Papal text that supports
their position and to comment briefly
upon the issue.

In the encyclical Casti connubii,
dated 31 December 1930, Pius XI de-
clared the following with regard to
contraception: “Since, therefore, open-
ly departing from the uninterrupted
Christian tradition, some recently have
judged .it possible solemnly to declare
another doctrine regarding this ques-
tion, the Catholic Church, to whom
God has entrusted the teaching and de-
fense of the integrity and purity of
morals, standing erect in the midst of
the moral ruin which surrounds her, in

order that she may preserve the chastity
of nuptial union from being defiled by
this foul stain, raises her voice in token
of her divine ambassadorship and
through Our mouth proclaims anew:
any use whatsoever of matrimony ex-
ercised in such a way that the act is
deliberately frustrated in its natural
power to generate life is an offense
against the law of God and of nature,
and those who indulge in such are
branded with the guilt of grave sin”
(italics added) (7). This quotation re-
produces section 56 of the encyclical in
it entirety. The three sections immedi-
ately preceding it should also be con-
sulted, for they make manifest the full
intensity of the Papal condemnation.

O’Loane emphasized that “the Church
is considered to have taken a doctrinal
stand in a matter when she has (i)
made an infallible pronouncement by
the head of the Church; (ii) defined
by an Ecumenical Council; (iii) au-
thoritatively proposed some creed,
formula of belief, or matter of moral
behavior.” Although O’Loane did not so
indicate by placing the word or between
the second and third of the criteria,
each of them is a sufficient condition.
Clearly, the second is not applicable to
the case in point. Let us, therefore,
consider the first. According to the
canons of the Vatican Council of 1870,
the Roman Pontiff is infallible when he
speaks ex cathedra—that is, when he
speaks “in discharge of the office of
pastor and doctor of all Christians
[sic]” (2).Referring to the text quoted
above and keeping in mind that the
encyclical was addressed to all the faith-
ful, one is logically entitled to conclude
that Pius XI was speaking ex cathedra.
Moreover, it would be difficult to deny
that the portion of the text reading
“the Catholic Church . . . raises her
voice in token of her divine ambas-
sadorship and through Our mouth
proclaims . . .” fulfills the third of
O’Loane’s criteria.

Perhaps, then, neither Sulloway nor
Davis is as “deficient in philosophi-
cal and theological background” as
O’Loane would have us think.

ROBERT HOFFMAN
2273 Parkhurst Road,
Elmont, New York

References

1. Pope Pius XI, “Casti connubii,” reprinted in
T. P. McLaughlin, Ed., The Church and the
Reconstruction of the Modern World (Image
Books, Garden City, N.Y., 1957), p. 136.

2. “First Dogmatic Constitution on the Church
of Christ,” chap. iv, reprinted in G. Mac-
Gregor, The Vatican Revolution (Beacon,
Boston, 1957), p. 195.

In a recent issue O’Loane presents
a Catholic criticism of Science’s review
of the book Birth Control and Catholic
Doctrine. O’Loane does not like the

(Continued on page 1048)
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SEE ALL THE NEW PYREX" VOLUMETRIC WARE

All this ware was added to our catalog during the past year or so:

CYLINDERS. 3025(B) has a steel
carrying case to protect glass and con-
tents during trips around the plant.
Great for sampling and the like. The
reinforcing bead on the 3046(H) is
one reason this model outlasts ordinary
cylinders 3:1.

BURETS. When you want to save
money check our permanently grad-
uated 2122(A) Accu-red buret. Capac-
ity tolerances not quite Class A, but
neither is the price. Our improved
M.C.A. model 2126 not only gives you
100 ml capacity in a short package, it
has a heavy-duty delivery tip with stop-
cock sealed right onto the buret.
Micro-buret 2129(I) has a precision
bore, gives you the finest accuracy be-
tween any two points. Has an oblique
bore stopcock. Its funnel-top sister

model 2128 is identical but has a
straight bore stopcock.

PIPETS. 7101 (F) has rugged construc-
tion, just like our regular 7100 transfer
pipet series. Difference: tip opening is
extra large for faster work with viscous
liquids. The measuring pipet (Mohr)
(E) with the extra-long tip is 7064.
Works fine with narrow neck flasks and
tubes.

FLASKS. Micro-volumetric 5630(G)
has hexagonal base. Very stable. Class
A capacity tolerances, ¥ stoppers, sizes
1 thru 5 ml

CENTRIFUGE TUBES. Shown are
8101(C), permanently graduated with
Accu-red; 8062(D) heavy duty, plain,
with plastic screw cap. Others; plain or
graduated, with or without stoppers.

Micro sizes up to 50 ml with conical
bottom; up to 100 ml with round bot-
toms.

All this ware is No. 7740 glass, so
you get the balanced thermal, chemical
and mechanical characteristics com-
mon to all PYREX labware.

You can get details and prices on
all this ware—and on many other new
items in the most complete collection
of labware you’ll find anywhere—in the
Pyrex Labware Catalog LG-1. Write
for your copy to 75 Crystal Street,
Corning, N. Y.

" /] CORNING GLASS WORKS
¥

CORNING MEANS RESEARCH IN GLASS

PYREX laboratory ware ... the tested tool of modern research

8 APRIL 1960
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!
i The Cooke M15 . . . a laboratory microscope with superior
|

optical performance. Its clean design and precision construction

offer unequalled convenience, versatility and durability.
Manufactured at York in England . . .
specifications on all models available on request . . .

Model BZ2L, illustrated above, 30X to 1000X, F. O. B. Boston, $525.

COOKE TROUGHTON & SIMMS, INCORPORATED

91 WAITE STREET, MALDEN 48, MASSACHUSETTS * IN CANADA: 77 GRENVILLE STREET, TORONTO



8 April 1960, Volume 131, Number 3406

AMERICAN ASSOCIATION
FOR THE
ADVANCEMENT OF SCIENCE

Board of Directors
CHAUNCEY D. LEAKE, President
THOMAS PARK, President Elect
PauL E. KLOPSTEG, Retiring President
HARRISON BROWN
H. BENTLEY GLASS
MARGARET MEAD
Don K. PRrice
Mina REgs
ALFRED S. ROMER
WiLLiam W, RUBEY
ALAN T. WATERMAN
PauL A. ScHERER, Treasurer
DAEL WoOLFLE, Executive Officer

Editorial Board

DonaLp J. HUGHES H. BURR STEINBACH
Konrap B. KrauskorF  WiLLiaM L. STRAUS, JR.
EpwIN M. LERNER Epwarp L. TATUM

Editorial Staff
DAL WoOLFLE, - Executive Officer
GRAHAM DUSHANE, Editor
JosepH TURNER, Assistant Editor
ROBERT V. ORMES, Assistant Editor

CHARLOTTE F. CHAMBERS, SARAH S. DEEs, NaNcY
S. HaMiLToN, OLIVER W. HEATWOLE, YUKIE
Kozal, ELLEN E. MurpPHY, ELEANOR D. O’HaRra,
BETHSABE PEDERSEN, Nancy L. TEIMOURIAN, Lois
W. WOODWORTH

EARL J. SCHERAGO, Advertising Representative

SCIENCE, which is now combined with THE
SCIENTIFIC MONTHLY, is published each Fri-
day by the American Association for the Ad-
vancement of Science at National Publishing
Company, Washington, D.C. The joint journal is
published in the SCIENCE format. SCIENCE
is indexed in the Reader’s Guide to Periodical
Literature.

Editorial and personnel-placement correspond-
ence should be addressed to SCIENCE, 1515
Massachusetts Ave., NW, Washington 5, D.C.
Manuscripts should be typed with double spac-
ing and submitted in duplicate. The AAAS
assumes no responsibility for the safety of
manuscripts or for the opinions expressed by
contributors. For detailed suggestions on the
preparation of manuscripts and illustrations, see
Science 125, 16 (4 Jan. 1957).

Display-advertising correspondence should be
addressed to SCIENCE, Room 740, 11 West 42
St., New York 36, N.Y.

Change of address notification should be sent
to 1515 Massachusetts Ave., NW, Washington 5,
D.C., 4 weeks in advance. If possible, furnish an
address label from a recent issue. Give both old
and new addresses, including zone numbers, if
any.

Anmnual subscriptions: $8.50; foreign postage,
$1.50; Canadian postage, 75¢. Single copies, 35¢.
Cable address: Advancesci, Washington.

Copyright 1960 by the American Association
for the Advancement of Science.

SCIENCE

Between Two Extremes

With science supporting an ever expanding military technology,
many people in this country are wondering to what extent American
scientists should assume responsibility for the uses to which the
government puts their discoveries and talents. It has always been
possible, of course, to speak of pure research, just as it has always
been possible, we suppose, to speak of the pure act of sitting down
to a meal and consuming it with impeccable table manners. But
any piece of behavior can acquire moral properties, given the
appropriate circumstances—even sitting down to eat a hamburger,
as recent developments in the South have shown.

One view of the scientist’s responsibility for the social consequences
of scientific truths is that this responsibility ends with the scien-
tist’s willingness to do work directly or indirectly for the govern-
ment, including work on weapons. According to this view, being a
good scientist no more gives one special privileges in determining
national policy than being a good information clerk at an airport
entitles one to select destinations for travelers. The area of special
competence of scientists lies in the discovery of technical facts;
decisions of public policy rest with elected or appointed public officials.

An opposite opinion concerning the obligations of scientists holds
that scientists should consider the possible consequences of any piece
of research before it is begun, and if the research is judged more
a threat to the country, or humanity at large, than a benefit, they
should refuse their services. A man cannot delegate to a superior the
responsibility for the moral consequences of his acts, the second
view claims. To be sure, to predict future applications of new dis-
coveries calls more for the talents of a prophet than for those of a
scientist. No one now knows to what uses, or abuses, the fall of
parity in physics may some day prove amenable. But somewhere
along the line, basic research becomes applied research, and fore-
casts about the uses of discoveries become something more than
anybody’s guess.

Between the two opposing positions lies a third position which
holds that at least some scientists, although they fear the dangers
posed by a further increase in military power, have the duty to work
on projects that the government deems necessary, but that scientists
also have the duty to state their opinions on matters lying outside
science. If this is the age of specialization, so this argument runs,
it is also the age of specialists working together on teams. Public
officials should have the final word, but any attempt to understand the
full range of consequences—military, political, economic, and moral
—of new advances in research, requires the views of the men who
understand those advances best.

It is this third position that expresses our own convictions, and
that seems to express the convictions of most of the persons in this
country who are presently concerned with these problems—although,
admittedly, agreement on general principles does not necessarily imply
agreement on particular cases. The first position errs because, pushed
to its conclusion, it turns the citizen’s obligations to the state into
despotism; while the second position errs because, if pushed, it turns
the moral integrity of the individual into anarchy. The third position
seeks the mean between the scientist’s assuming too little responsibility
for the consequences of his research and his assuming too much
responsibility.—J.T.
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Infrared detectors for sale

Our involvement in infrared detectors has deepened.

Pictured at the top of this page are, respectively, the
simplest kind of Kodak Ektron Detector with a rectangular
sensitive area of any reasonable dimensions, available either
in a 3-pin miniature cable socket or unmounted with re-
solderable leads; an “immersed” detector with detecting
substance deposited on the plano surface of a radiation-
collecting lens; a detector mounted in a Dewar for cooling
by cryostat. We also deposit detecting substance in sepa-
rated or intricate configurations as ingenuity, under neces-
sity’s goad, may provide.

Since any of these physical forms can now be provided
with any of six different kinds of lead sulfide or lead selenide
depositions, as governed by spectral sensitivity, response
time, temperature, and ambient humidity, the print gets
quite fine in a folder we are publishing this month to guide
the selection of Kodak Ektron Detectors.

A free copy is available from Eastman Kodak Company, Appa-
ratus and Optical Division, Rochester 4, N. Y. It is designed to
make the sale with minimum further correspondence. To give you
an idea, the off-the-shelf, one-only price scale starts from $14.50.

Metallography and other matters

You would think we had nothing better to do than write
letters and be friendly, helpful, and cheerful.

Though this policy hasn’t sunk us yet, we do go through
motions to put the dispensing of technical photographic
wisdom on a slightly self-sustaining basis. For those who
have not yet delved deep enough to frame specific questions,
we publish what we call Kodak Data Books and print on the
cover a small cash price, like 50¢.

Just issued is a new one, ‘“Photomicrography of Metals.”
It contains 13 pages on the metallographic microscope (un-
biased toward any particular make of instrument, since we
are not in that business), 3 pages on illumination, 5 on filters,
3 on photographic materials (which we do make), 5 on ex-

posure determination, and 8 on processing and printing—.

just enough for thoughtful perusal between the evening paper
and the 11 o’clock news. The pages are meaty; the illustra-
tions are there to explain, not just fill space; the author
(anonymous) is a photomicrographer, not an ad-writing
hack.

Also just published is the 8th edition of one that has
taught many thousands of people since 1933 the rock-bottom
facts about the photographic emulsion as a scientific device.
The title, “Kodak Photographic Films & Plates for Scientific
and Technical Use,” dissembles a wee bit. In the old days
astronomy was regarded as too thin and unworldly a market
to justify commercial literature; therefore the title was de-
vised as a shield from the beady eyes of hard-headed ac-
countants. They find it hard to understand that addressing
ourselves to the needs of men with their minds inside stars
strengthens the capabilities of photographic technology in
general. Indeed, this new 8th edition contains some helpful
hints from Mount Wilson and Palomar Observatories
that could teach an amateur astronomer to think like a pro.
The edition reveals some constriction from the sprawling
diversity of Kodak “Spectroscopic” Plates and Films hitherto

This Iis another advertisement where Eastman Kodak Company
probes at random for mutual interests and occasionally a little
revenue from those whose work has something to do with science
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offered, and these pages show how the present lineup fills
the bill.

Theoretically the purchase of these data books from your Kodak
dealer draws him and you closer together. Those willing to forego
the personal touch can obtain them from Special Sensitized
Products Division, Eastman Kodak Company, Rochester 4, N. Y.,
which is also the place to address specific questions.

Man passing out dotriacontane

We have a yarn that ties in the sperm whale with relativity.
It has a moral but lacks a punchy climax.

On the theory that not only is the grass greener on the
other fellow’s lawn but he also leads a more interesting life,
we would tell the organic chemists how the atomic physicists
are looking for substances against which polarized free elec-
trons can bounce without having their spins inverted. The
physicists want to coat a substance like that on the walls of
evacuated glass vessels. It should have no free or unpaired
electrons, no crystal structure. To an electron scooting by,
such a molecule should appear magnetically inert. The small
residual pressure tolerable in the vessel should be mostly of
rubidium vapor and not of the non-inverting substance.
Also the coating must have good transmittance at around
the 8000A wavelength of the radiation fed to excite the
rubidium. ‘

“Optical pumping,” the theme these experiments share,
has to do with the manipulation of quantum levels so that
emission from the excited alkali metal atoms can be tuned
with great elegance. Pressure to improve understanding of
the phenomena comes from the need for instrumentation to
study the Van Allen radiation belts and for satellite-borne
atomic clocks to check out Einstein’s old predictions about
the meaning of time as told from a moving timepiece.

On the same greener grass theory, the yarn as spun for
atomic physicists would focus on some little samples of non-
inverting substance that were passed out at a recent optical
pumping conference by a man who may well have bought
the material from us as Dotriacontane (Eastman 3555). Now
the sperm whale enters. Spermacetti wax once had a role in
physics as the material of the standard candle which defined
candlepower. When chemists attacked it, they found cetyl
palmitate, CsH:OCOC;;:H;. We have to make a long,
uniform, inert, homogeneous molecule out of that. First we
snap off the -OCOC;;Hs: and replace it with bromine.
Then, making use of a thought that occurred to Adolphe
Waurtz around 1855, we react the cetyl bromide [which we
call I-Bromohexadecane (Eastman 3375)] with sodium.

Ci¢Hss | Br + 2Na + Br | HssCie—>—Cs:Hes + 2NaBr

In effect, the two oxygens the whale put in the middle of
the molecule have been replaced by hydrogens. That is
Dotriacontane.

The climax, if any, will come when word filters through
that Dotriacontane has done the job.

The moral is that with some 3800 organic compounds to milk, we
need never be at a loss for words. They’re all stocked by Distillation

Products Industries, Eastman Organic Chemicals Department,
Rochester 3, N. Y. (Division of Eastman Kodak Company).
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GILSON MEDICAL ELECTRONICS
On Madison’s West Beltline Highway
Middleton, Wisconsin

GLASS ABSORPTION
CELLS ~F

KLETT

SCIENTIFIC APPARATUS
Klett-Summerson  Photoelectric Colorimeters—
Colorimeters — Nephelometers — Fluorimeters—
Bio-Colorimeters — Comparators — Glass Stand-
ards—XKlett Reagents.

Klett Manufacturing Co.
179 East 87 Street, New York, New York

A PACKAGE UNIT FOR
TISSUE CULTURE TUBE STUDIES!

1. Self-locking rack

2. PRECUT cover slides
3. Short type tube

4. Screw cap tube

5. Rubber stoppered tube
6. Rubber stopper
7. Silicone rubber stopper

WRITE FOR COMPLETE DETAILS

BELLCO GLASS INC.

DEPT. 55 — VINELAND, NEW JERSEY

new
instruments
for infusion
and retracting
of liquids

Syringe

Driver

ECONOMICAL o CONVENIENT

Delivers small quantities
of liquids at accurately
controlled rates

Speed and syringe choice

give wide range

of delivery rates
This instrument has clinical applications in anaesthesia, surgery, gynecology,
radiology and neuropsychiatry. It is particularly useful for administering small
volumes of injectable drugs which are to be given over a period of time.

A threaded shaft, carrying a syringe holder and a pusher, is mounted in
place of the regular drum spindle of the Bird Kymograph. The kymograph
rotates the shaft and operates the pusher.

Any Luer syringe, from 5 ml to 50 ml capacity may be used. The kymograph
drive provides a choice of five speeds. The combination of syringe and drive
speed choice allows a wide range of delivery rates.

SYRINGE RETRACTOR
Similar to the Bird Syringe Driver,

Request Syringe Driver
and Retractor Bulletin
for table of delivery rates
and catalog numbers

but is designed for withdrawing
samples of liquids at accurately
controlled rates.

PRIPPS & BIRE e,

Manufacturers & Distributors of Scientific Equipment

60!\ & Byrd Streets - Richmond, Va.
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$75/50 microcuries

CATALOG ON REQUEST

new england corp.

575 ALBANY STREET, BOSTON 18, MASS. Liberty 2-5964

LOW FLOW
PUMPS

for accurately metering flows
from .005 cc to 250 cc/min.

Available in 3 sizes;
.5 cc to 250 ce, .05 cc

to 60 cc, .005 cc. to 2.5 cc
All rates per minute.

MODEL TM-10

Accuracy of flow can be maintained for many hours.
Pump output is practically independent of variations
in pressure. Vernier controls permit easy calibration
and good duplication of desirable flow rates. Mate-_
rial being moved never comes in contact with pump
mechanism. Wavelike motion of steel fingers forces
material through tygon tubing.

SIGMAMOTOR, INC.

68 N. MAIN STREET ¢  MIDDLEPORT, N. Y.
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The
o Rockefeller
Institute
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¢ | The Rockefeller

Institute Press

EarLy IN 1959 the Rockefeller Institute Press
and the Oxford University Press in New York
announced the establishment of a joint publish-
ing arrangement.

Books and monographs published in this pro-
gram will cover topics in all areas of the sciences
and related subjects. The first two books are:

THE ATMOSPHERE
AND THE SEA IN MOTION

Scientific Contributions to the
Rossby Memorial Volume edited by
BERT BOLIN, Upniversity of Stockholm

This memorial volume to the late Professor Rossby
exemplifies the characteristically broad sweep of his
vision. The book opens with an article by Professor
Rossby himself, written shortly before his death, on
“Current Problems in Meteorology.” Two biographical
sketches follow by Tor Bergeron of the University of
Uppsala and Horace R. Byers of the University of
Chicago. The remainder of the book consists of sci-
entific papers by colleagues and students of Rossby.
These treat in detail a number of the problems outlined
in the introductory article, grouped under five main
headings: The Sea in Motion; Distribution of Matter
in the Sea and Atmosphere; The General Circulation
of the Atmosphere; Characteristic Features of Atmos-
pheric Motion; Weather Forecasting, Charts and
drawings. 1959. 512 pp. $15.00

THE ETHICAL
DILEMMA OF SCIENCE

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 laure-
ate, Professor A. V. Hill. Many of the articles are
personal and most are non-technical. Included are
selections about the author’s service to the Government
in two world wars, his years as a member of Parliament
from Cambridge, and his associations with scores of
distinguished persons on both sides of the Atlantic.
1960. 416 pp. $5.00
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ERIC SOBOTKA CO.

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

Try UNITRON'S new

® Eyepieces: 5X (micro.), 10X (cross.)

® Objectives: 4X, 10X, 40X, achro-
matic, strain-free, centerable

* Nosepiece: quick-change type

* Substage condenser: le
3-lens, swing-out top mount, iris
diaphragm

* Polaroid polarizer: rotatable 360°

* Polaroid analyzer: in sliding mount
® Bertrand lens: centerable

* Stage: 115mm diameter, revolves
3607, reads to 6" with vernier

* 2 Compensators: quarter-wave
plate and first order red plate

® Focusing: both coarse and fine

Quantity prices on three or more
Accessory mechanical stage $14.75

The Model MPS is a precision instru-
ment designed to meet the exacting
requirements of science, education
and industry. Ideal for work in chemis-
try, crystallography, biology. as well as
the technology of paper, glass, textiles
and petroleum.

focusable,

FREE TEN-DAY TRIAL

INSTRUMENT DIVISION of UNITED SCIENTIFIC cO.
204-206 MILK STREET +« BOSTON 9, MASS.

Please rush UNITRON's Microscope Catalog #B-2 I
Name. '
Company. l
Address I
City. State.
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9-11. Radiation Research Soc., 8th
annual San Francisco, Calif. (E. L. Pow-
ers, RRS, Argonne Natl. Laboratory, Box
299, Lemont, Ill.)

9-12. American Rocket Soc. semi-
annual, Los Angeles, Calif. (A. F. Den-
ham, ARS, 925 Book Bldg., Detroit 26,
Mich.)

9-12. Instrumentation Automation Conf.
and Exhibit, summer, San Francisco, Calif.
(Instrument Soc. of America, 313 Sixth
Ave., Pittsburgh 22, Pa.)

9-13. American Psychiatric Assoc.,
annual, Atlantic City, N.J. (C. H. H.
Branch, 156 Westminster Ave., Salt Lake
City, Utah)

9-14. Fermentation, intern. symp.,
Rome, Italy. (Intern. Fermentation symp.,
Istituto Superiore di Sanita, Viale Regina
Elena, 299, Rome, Italy)

10-12. Electronic Components, conf.,
Washington, D.C. (N. S. Hibsham, AIEE,
33 W. 39 St.,, New York 18)

10-12. Farm Electrification, conf.,
Omaha, Neb. (N. S. Hibsham, AIEE, 33
W. 39 St., New York 18)

10-12. Severe Storms, American Meteor-
ological Conf., St. Louis, Mo. (K. C.
Spengler, AMS, 45 Beacon St., Boston 8,
Mass.)

10-13. Fuel Element Fabrication, symp.,
Vienna, Austria. (Intern. Atomic Energy
Agency, 11 Kérntner Ring, Vienna)

11. Society of Medical Psychoanalysts,
annual, New York, N.Y. (M. Ross, Ameri-
can Psychiatric Assoc., 1700 18 St.,, N.-W.,
Washington 9)

11-13. American Assoc. of Genito-
Urinary Surgeons, Dearborn, Mich. (W. J.
Engel, 2020 E. 93 St., Cleveland 6, Ohio)

11-13. American Assoc. of Physical
Anthropologists, Washington, D.C. (E. E.
Hunt, Jr., Peabody Museum, Harvard
Univ., Cambridge 38, Mass.)

11-13. American Assoc. for Thoracic
Surgery, 40th annual, Miami Beach, Fla.
(H. T. Langston, 7730 Carondelet Ave.,
St. Louis 5, Mo.)

11-13. American Inst. of Chemists,
Minneapolis, Minn. (L. Van Doren, AIC,
60 E. 42 St., New York 17)

11-13. International Acetylene "Assoc.,
annual, Seattle, Wash. (IAA, 30 W. 42
St., New York 17)

11-13. Quinones in Electron Transport,
symp. (by invitation only), London, Eng-
land. (G. E. W. Wolstenholme, Ciba
Foundation, 41 Portland Pl., London, W.1)

11-13. Rare Earths in Biochemical
and Medical Research, conf., Ames, Iowa.
(J. G. Graca, College of Veterinary Medi-
cine, Iowa State Univ., Ames)

11-14. American Helicopter Soc., an-
nual, Miami Beach, Fla. (H. M. Louns-
bury, AHS, 2 E. 64 St., New York 21)

11-14. National Science Fair-Inter-
national, Indianapolis, Ind. (Science Serv-
ice, 1719 N. St., Washington 6)

12. Protein and Amino Acid Supple-
mentation, Chicago, Ill. [J. T. Sime (Assoc.
of Vitamin Chemists), Evaporated Milk

Assoc., 228 North La Salle St., Chi-
cago 1]’
12-14. American Assoc. for Cleft

Palate Rehabilitation, Denver, ‘Colo. (D. C.
Spriestersbach, University Hospntals, Iowa
City, Iowa)

12—-14. American Inst. of Industrial
Engineers, annual, Dallas, Tex. (F. J. Tit-

ler, AIIE, 145 N. High St., Columbus 15,
Ohio)

12-14. Virginia Acad. of Science, Rich-
mond. (P. M. Patterson, Hollins College,
Va.)

13-14. Proctological Latina, 2nd intern.,
Rome, Italy. (G. B. E. Simonetti, Via S.
Raffaele 3, Milano, Italy)

15-18. American Soc. of Maxillo-
facial Surgeons, Los Angeles, Calif. (E. C.
Hinds, 1508 Medical Towers, Houston 25,
Tex.)

15-18. International College of Sur-
geons, 12th biennial conf., Rome, Italy.
(ICS, 1516 Lake Shore Drive, Chicago,
IIl.)

15-20. American Water Works Assoc.,
annual conv., Miami Beach, Fla. (H. E.
Jordan, AWWA, 2 Park Ave., New York
16)

15-19. Institute of Food Technologists,
20th annual, San Francisco, Calif. (C. S.
Lawrence, IFT, 176 W. Adams St., Chi-
cago 3)

15-20. National Tuberculosis Assoc.,
Los Angeles, Calif. (J. C. Stone, 1790
Broadway, New York 19)

16-17. Society of American Military
Engineers, natl. conv., Washington, D.C.
(D. A. Sullivan, SAME, 140 S. Dearborn
St., Chicago, Ill.)

16-18. American Opthalmological Soc.,
Colorado Springs, Colo. (M. C. Wheeler,
30 W. 59 St., New York 19)

16-18. American Trudeau Soc.,
Angeles, Calif. (F. W. Webster,
Broadway, New York 19)

16-19. American Urological
Chicago, Ill. (W. P. Didusch,
Charles St., Baltimore 1, Md.)

16-20. Medical Library Assoc., Kansas
City, Mo. (Miss N. A. Mehne, Upjohn Co.
Library, 301 Henrietta St., Kalamazoo,
Mich.)

16-21. American Assoc. on Mental
Deficiency, annual, Baltimore, Md. (N. A.
Dayton, P.O Box 51, Mansfield Depot,
Conn.)

17-18. Superconductive Technique for
Computing Systems, symp., Washington,
D.C. (Miss J. Leno, Code 430A, Office of
Naval Research, Washington 25)

17-20. American Assoc. of Plastic
Surgeons, Milwaukee, Wis. (T. D. Cronin,
6615 Travis St., Houston 25, Tex.)

18-19. Agricultural Meteorology, 3rd
conf., Kansas City, Mo. (K. C. Spengler,
American Meteorological Soc., 45 Beacon
St., Boston, Mass.)

18-20. Society for Experimental Stress
Analysis, spring, Indianapolis, Ind. (W. M.
Murray, SESA, P.O. Box 168, Central
Square Station, Cambridge 39, Mass.)

18-27. Wool Conf., intern., Harrogate,
Yorkshire, England. (A. W. Bennett, Tex-
tile Inst., 10 Blackfriars St., Manchester 3,
England)

21-22. Society for Economic Botany, 1st
annual, Lafayette, Ind. (Q. Jones, New
Crops Research Branch, Beltsville, Md.)

22. Maryland Acad. of Sciences, Balti-
more. (J. W. Easter, Owings Mills, Md.)

22-26. Air Pollution Control Assoc.,
53rd annual, Cincinnati, Ohio. (C. W.
Gruber, 2400 Beekman St., Cincinnati 14)

22-26. Oil and Gas Power Conf., Kansas
City, Mo. (D. B. MacDougall, ASME, 29
W. 39 St.,, New York 18)

(See issue of 18 March for comprehensive list)
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