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See great mathematical
ideas in their true historical
perspective . . . experience
great moments in their crea-
_tors’ own words!

92 selections present great ideas and discoveries in mathematics from
1478 t0 1900' Two volume library of original sources selected by
foremost American historian of mathematics . . .

Smith's SOURCE BOOK IN
MATHEMATICS, 2 vol. set, $3.50

This well-known work by the late Professor Smith of Columbia
TUniversity presents a participant’s-eye view of the creation of
mathematics from the invention of printing up to 1900, It con-
tains 93 selections, classified into the major fields of ele-
mentary mathematics. Each selection marks a step forward in
knowledge, and is a moment that forced the stream of mathe-
matical thought into a new channel. Sometimes these moments
oceurred in the minds of great men like Newton, Leibniz,
Gauss, or Galois; but just as often they occur in the works
of half-forgotten men like Stevin, Cardan, Rolle, Poncelet,
Monge, or Regiomontanus. In some cases Dr. Smith has re-
printed entire works, in other cases he has excerpted chapters
or sections, thereby saving you the trouble of reading entire
books for the sake of a chapter or two.

Follow through this set., and watch the development of ideas.
See the first gropings toward calculus, the momentary doubts
that lead to non Euclidean geometry; read just what Newton
said about “‘fluxions’’ and why Bishop Berkeley could make
valid criticisms of Newton’s mathematics. See how Pascal’s
calculating machine was designed, and how Leibniz improved
it. Napier can tell you how Napier's rods worked, and Wallis
can reveal his share in the development of the binomial
theorem. Read Galois’s last letter, written a couple of hours
hefore his death in a duel, and see the discoveries and the
plans that would have advanced mathematics a century.

You will discover not only that you will be greatly entertained
by this easy-to-follow book. You will also broaden your un-

derstanding of basic ideas by seeing them in their true
historie perspective. It will make your knowledge decper and
more fruitful.

Partial contents.

NUMBER. Treviso arithmetie. Dedekind on irrationals. Pascal
on arithmetic triangle. Bernoulli on numbers. Huler proving
that every 'number is the sum of four squares. Gauss on con-
gruence, Napier on logarithms, and 17 other papers. ALGE-
BRA. Cardan on imaginary roots. IFFermat on equations. New-
ton on the binomial theorem. Abel on quintic equations. Leih-
niz on determinants. Bernoulli’s verses on infinite series.
Galois on groups. and 10 other papers. GEOMETRY. Pascal
on conics. Gauss on division of a circle, Fermat on loci. Sae-
cheri, Lobachevsky, Bolyai on non-Euclidean geometry. Moe-
bius, Cauchy, Sylvester, Clifford on four-dimensional geom-
etry, and 30 other papers. PROBABILITY: Fermat, Pascal,
de Moivre, Laplace, and 2 others. CALCULUS, FUNCTIONS,
QUATERNIONS. Fermat on masima and minima. Newton &
Leibniz on their calculi. Cauchy on derivatives. Euler on dif-
ferential equations of 2nd order. Bessel on functions. Hamil-
ton on quaternions. Gr on A k lehre, and ¢
other papers.

A SOURCE BOOK IN MATHEMATICS, edited by D. S.
Smith. Formerly published in one volume. Total of 730pp.

Two volume set.
AY552-3. Set, paperbound, $3.50

UNUSUAL VALUES IN BIOLOGY, PHYSICS, MATH., RECREATIONS—75¢ TO $2.98

AY170. SYMBOLIC LOGIC, C. I. Lewis, C. H. Langford.
2nd corrected, revised edition; - Boole-Schroeder, Russell-
Whitehead systems, logical paradoxes, truth-value tables,
matrix methed, modal & many-valued logics. 524pp.
AY526. CULTURE METHODS F il
. OR INVERTEBRATE
ANIMALS, ed. by Galtshoff & Needham. 313 articles on
17 phyla, from protozoa to chordata; fyod. protection. en-
vironment for at least one vpecies for every major group.
Indispensable for every biology lab frem high school on
up to advanced rescarch. 97 illustrations, 550 item classi-
fied bibliog. 590pp. Paperbd. $2.75
AY539. CLASSICS OF MEDICINE & SURGERY, ed.
by C. Camac. Lister on antisepsis, Harvey on circulation
of bleod, Jenner on vaccination, Auenbrugger on percus-
sion, Laennac on auscultation, Holmes on puerperal fever,
Maorten, Warren & - Simpson on_anaesthesia. These 12
papers created modern medicine. Biographies & portraits
of authors. 445pp. Paperbd. §2.25

New, revised edition!

THE STRANGE STORY OF THE QUANTUM,
by Banesh Hoffman, only $1.45

Completely non-mathematical, yet wholly faithful to
the basic concepts of quantum mechanies, this book
tells the fascinating story of the quantum revolution.
It acquaints the layman. by means of analogies, ex-
amples. and imaginative insights, with the dev

AY532. THEORY OF OPTICS, P. Drude. Classic text,
cnly work embracing whole fleld; historical. theoretical,
practical. “Remarkably original presentation,” A. A.
Michelson. in intro. 110 illus. 567pp. Paperbd. $2.45
AY536. ELEMENTARY TREATISE ON FOURIER
SERIES, W. E. Byerly. Spherical, cylindrical, ellipsoidal
harmonics; applications to math. physics. 190 problems.
296pp. Paperhd. $1.75
AY554-6. A COURSE IN MATHEMATICAL ANALYSIS,
E. Goursat, E. Hedrick, 0. Dunkel. Standard, detailed,
rigorous coverage for student with calculus, Variables,
Taylor series. integration by parts, power series, analytic
functions, Cauchy's theorem, existence theorems, linear
differential equations, etc. Problems. Total of 1125pp.
Three volume set. Set, paperbd. $5.00
AY525. ANALYSIS OF SENSATIONS, Ernst Mach.
Relation of perception to physics; sound, light etc. 58
illus. 5th enlgd. ed. 414pp. Paperbd. $1.75
AY538. THE UNIVERSE OF LIGHT, Sir William Bragg.
Nobel laureate in Royal Inst. Xmas Lectures on light:
wave-particle theories, colors, how we see, etc. 199 illus.,
including 2 color plates, 293pp. Paperbd. $1.85
AY545. INGENIOUS MATHEMATICAL PROBLEMS &
METHODS, L. S. Graham. 100 recreations for advanced
mathematician, engineer; based on geometry, calculus,
number theory, engineering, etc. Full solutions. TFirst
publication as hook. 245pp. Paperbd. $1.45
AY560. FUNCTIONS OF A COMPLEX VARIABLE.
J. Pierpont. Rigorous, complete; theory of linear differen-
tial equations. Problems. 122 illus. 600pp. Paperbd. $2.45
AY543. TREATISE ON ALGEBRAIC PLANE CURVES,
J. L. Coolidge. Detailed, thorough introduction. Topology,
Ri 17 illus. Paperbd. $2.45

and meaning of such theories as Bohr’s energy levels
of the atom, Pauli’s exclusion principle, de Broglie’s
wave theory. Schroedinger’s wave equation, Heisen-
berg's uncertainty, Dirac’s laws, Sommerfeld’s fine
structure theory, Feynman’s world lines, electron spin,
invarfance, quantum number, and the other concepts
that drastically changed our notion of the universe. A
long postseript. written for this edition, brings the
reader up to 1958. “‘Of the books attempting an ac-
count of history and contents of modern atomic physies
which I have scen-—this is the best.”” H. Margenau,
Trof. of Physics, Yale. ‘“‘Superb piece of expository
writing.”” Mathematics Magazine.

New seeond edition, 1958 postseript. 32 illustrations.

275pp.
AY518. Paperbd. $1.45

AY517. INSECT LIFE & INSECT NATURAL HISTORY,
S. W. Frost. Unusual coverage of origin, distribution.
tvpes. life cycle, morphology. social life, behavior, ete.
Eniphasis not on classification, but behavior. Used as_text.
but also remarkably stimulating work for browsing. 1300-
item hibliography. 700 illustrations. 534pp.
Paperbd. $2.25
AY527. EXPERIMENTS & OBSERVATIONS ON THE
GASTRIC JUICE, W. Beaumont. Great American classic
of madicine, 1820°s; experiments through a gunshot wound
into a human stomach, Intro. by William Osler. 320pp.
Paperbd. $1.50
AY542. SOAP-BUBBLES. THEIR COLOURS & THE
FORCES WHICH MOULD THEM, C. V. Boys. Do not
. cenfuse this with other cditions; this is the only complete
cdition an the market. Dozens of experiments, illustrations
of scientific principles, in classic of exposition, Half again
as large as any other edition available. 83 illustrations,
including color plate. 202pp. Paperbd. 95¢
AY537. ASTRONOMY OF STELLAR ENERGY & DE-
CAY, Martin Johnson, Life history of stars. novas, Hoxle's
theory. Gamow, etc. First scction for general reader with-
out seience background; 2nd for specialist. ‘‘Recommended
for both laymen and student,” “‘Sky & Telescope.” 216pp.
Paperhd. $1.50
AY524 PRINCIPLES OF QUANTUM MECHANICS,
W. V. Houston. For reader with working knowledge of
clementary muth. physics. Schroedinger’s wave mechanies.
Problems. Mathematical appendix 296pp.  Paperbd. $1.85
AY567 THEORY OF PROBABILITY, W. Burnside.
Selection of papers. Biography of Burnside. 136pp.
T*aperbd. $1.00

ete, 540pp.

AY558-9. THEORY OF FUNCTIONS OF REAL VARI-
ABLES, J. Pierpont. Rigorous exposition for grad student.
Exponentials, continuity. discontinuity, differentiation,

integration, sets. etc. Total of 1200pp. Two vol. set.
Set. paperbd. $4.90
AY547. ALGEBRAIC THEORIES, L. E. Dickson. Intro.
to hranches of modern algebra, matrices, invariants,
groups, Galois. theory of equations, qulntlcs.__etc. For-

merly titled ‘“Modern Algebraic Theories.”” 285pp.
_Paperbd. $1.50
AYS541. THEORY OF FLIGHT, R. von Mises. Thoro text
on subscnic flight; theory & practice; wing theory, com-
pressibility, etc. 408 illus. 835pp. Paperbd. $2.85
Y546 THEORY OF HEAT RADIATION, Max Planck.
(lassic reinterpretation of electromagnetic theory in terms
of quantum. 242pp. Paperbd. $1.50
AY522. DYNAMICS OF PARTICLES, A. G. Webster.
Dynamics of rigid, elastic, fluld bodies. Differential
equaticns. 2nd ed. 203 illus.. 600pp. Paperbd. $2.35
AY534 TENSORS FOR CIRCUITS, G. Kron. Highly
original method of analyzing engincering problems by
tensors. New intro. by Banesh Hoffmann, Over 800 dia-
grams. ete. 270pp. Paperbd. $1.85
AY528. cHEsé’ STRATEGY, Edward Lasker. This book
taught Fine. Keres. others. ‘‘Finest book on chess,”” J.
Capablanca. Principles rather than brute memory. 282pp.
aperbd. $1.50
AY498. MATHEMATICAL PUZZLES OF SAM LOYD,
ed. by Martin Gardner. Great American puzzler presents
100 famous problems. Solutions. 168pp. Paperbd. $1.00
AY523. HOW TO TELL THE BIRDS FROM E
FLOWERS, R. W. Wood. Great humor classic by famous
physicist; punny drawings & verses. 64pp.  Paperbd. 75¢
AY487. THE DEVIL'S DICTIONARY, Ambrose Bierce.
“Some of the most gorgeous witticisms in the English
language.”’ W. L. Mencken. 144pp. TPaperbd. $1.00
AY167. COMPLETE NONSENSE OF EDWARD LEAR.
Tacsimile reproduction of everything Lear wrote in humor.
545 illus. 320 pp. Paperbd. $1.00
AY473. AMUSEMENTS IN MATHEMATICS, H. Dude-
ney. Foremost British puzzler with more than 430 puszles,
problems; one of largest collections anywhere. 450 illus.
Soluticns. 264pp. Paperbd. $1.25
AY499. NONSENSE ANTHOLOGY, Carolyn Wells. 245

nensense poems, Carvroll, Burgess, Belloe, ete. lor 50
years the best collection made. 330 pp. Paperbd. $1.25
AY474. CANTERBURY PUZZLES, H. Dudeney.

Chaucer’'s pilgrims set one another puzzles; also other
puzzles in story form. 150 illus. Solutions. 232pp.
Taperbd. $1.25

AY497. PECK’S BAD BOY & HIS PA, G. W. Peck.
Complete edition, of one of most widely read folk classics.
100 illus. Intro, by K. F. Bleiler. 347pp. IP’aperbd. $1.85
AY367. 101 PUZZLES IN THOUGHT & LOGIC, C. R.
Wylie. No special knowledge, no math. needed. 128pp.
Paperhd. $1.00
AY492. SYMBOLIC LOGIC, GAME OF LOGIC, Lewis
Carroll. Two bocks bound as one. Not modern sym. log,
but amusements with all Carroll’s humor, based on classi-
cal logic. Total 300pp. Paperbd. $1.50
AY198. MATHEMATICAL PUZZLES FOR BEGINNERS
& ENTHUSIASTS, G. Mott-Smith. 188 puzzles based on
algebra, permutations, probability, etc. 135 illus., 248pp.
Paperbd. $1.00
AY295. HOW TO CALCULATE QUICKLY, H. Sticker.
Tried, true method for developing number sense. Not
tricks, but solid course. 265pp. Paperbd. $1.00
AY465. HOAXES, Prof. Curtis MacDougall. Prof. of
Journalism at Northwestern examines 330 hoaxes in
science, art, news, etc. Pranks, publicity stunts. Informa-
tive, entertaining. 847pp. Paperhd. $1.75
AY394. FADS & FALLACIES IN THE NAME OF
SCIENCE, Martin Gardner. Cults & delusions masquerad-
ing as science. Flat earth, Atlantis, General Semantics.
Dianetics, orgone energy, etc. 384pp. Paperbd. $1.50
AY503. ILLUSIONS & DELUSIONS OF THE SUPER-
NATURAL & THE OCCULT, D. H. Rawcliffe. Explana-
tion of hundreds of beliefs & practices: voodoo, shamans,
stigmata, haunted houses, poltergeists. illusion-producing
drugs, etc. Rational, fair approach. 14 photos. Preface by
Julian Huxley. 551pp. Paperhd. $2.00
AY505. YOGA: A SCIENTIFIC EVALUATION, K. Be-.
hanan. Based on study at Yale Inst. of Human, Rel
Psychology, supernaturalism, control of smooth muscles,
unconscious mind, etc. 17 photos, 200pp. Paperbd. $1.65
AY429-30. HISTORY OF MATHEMATICS, D. E. Smith.
2 vol. set ranges from primitive times to late 19th cen-
tury, up thru caleulus. Covers 1200 mathematicians. 1st
volume history; 2nd volume covers special topies, The most
detailed non-technical history, fit for both specialist and
beginner, available. 530 illustrations. Total of 1325 pages.
Two volume set, boxed. Set. paperbound $5.00
AY377. FOUNDATIONS OF PHYSICS, R. Lindsay, H.
Margenau. Bridge between elementary and technical works,
with stress on ideas and methodology. Classical physics,
plus relativity, quantum theory. ““Unreservedly recom-
mended,”” NATURE, 567pp Paperbd. $2.45
AY206. BIOLOGY OF THE AMPHIBIJA, G. K. Noble.
Unmatched for comprehensiveness, clarity, detail; easily
read account of all aspects of amphibia. ‘*Nothing compar-
ahle to it,”’ C. Pope, Curator of Amphibia. Chi. Mus. of
Nat, Hist, Bibliography of 1047 items. 174 illus. 560pp.
Paperhd. $2.98
ANl books standard 5% x 8 unless otherwise indicated.
T r K 8 B R N B B _J B )
Dept. 277, Dover Puhlications, Inc., 180 Varick St.,
New York 14, N. Y.
Please send me the following books:
O Smith, SOURCEBOOK, set, $3.50

Others: (code number, price)

I am enclosing $- v in full payment. Payment
in full must accompany all orders except those from
libraries or public institutions, who may be billed.
Please add 10¢ per book to your remittance on or-
ders less than $5.00 for postage & handling charges,

Please print

Name — -

Address

Zone . State ...

] GUARANTEE: All Dover hooks returnable within
10 days for full refund. No questions asked.
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Letters

Animal Research

As a member of the AAAS I object
on moral grounds to those editorial
policies which led to the publishing of
the article “Effects of differential in-
fantile handling upon weight gain and
mortality in the rat and mouse” [Science
130, 629 (1959)] by V. H. Denenberg
and G. G. Karas. Their experiments
consisted of handling young rodents for
various lengths of time and then starv-
ing the animals to death. The purpose
of this procedure was to determine the
stress effects of infantile handling on
rats and mice.

In all experiments involving pain or
death to animals, (i) the information
to be obtained should be worth (in
terms of human benefit or real increase
in fundamental scientific knowledge)
the suffering caused, and (ii) the same
or more valuable information should
not be obtainable, with a reasonable
amount of extra effort, by more humane
procedures. These two criteria are
practically platitudes.

Since I am not a psychologist I shall
not comment on the worth of the ex-
periment. The second criterion given
above was not observed and, indeed,
the experiment was not only immoral
but imprecise. Certainly competent
biologists could have suggested tests
(anatomical, physiological, biochemical,
and so on) for estimating the effect
of the stress on the animals that would
have provided more precise and inter-
esting data than the one crude fact—
how long it took for the animals to
starve to death. This more exact in-
formation would not have required kill-
ing the animals in so cruel and extended
a fashion. Note well, it took over 9
days for some of the rats to die. If
Denenberg and Karas were not capable
of performing these more demanding
tests, then they were obligated to ask
capable biologists and chemists to assist
them, and, of course, to share the
authorship of their article.

Very often there is strong pressure
exerted on scholars to publish. The
editors of Science have a moral obliga-
tion to see that they do not encourage
needlessly painful experimentation by
their publishing policies.

R. B. KELMAN
Ossining, New York

The task of selecting an end point,
or dependent variable, in research is
always a critical one. At times it is a
relatively simple matter since, for some
problems, an appropriate end point has
been established by theory and empirical
findings. At other times it is difficult,
for a variety of reasons, for an experi-

menter to arrive at a decision as to
which variable or variables to measure.
In selecting an end point it is generally
agreed by investigators that certain cri-
teria must be met. These criteria include
relevancy, sensitivity, and precision. It
is obvious that the measured variable
must be relevant to the problem under
investigation; it must be precise in the
sense that it is repeatable; and it must
be sensitive enough to detect differences
induced by the experimental treatments,
if such differences exist. Any variable
which satisfies these demands is scien-
tifically valid and may be used to study
subhuman organisms. When research is
conducted on human beings, other
criteria in addition to those listed above
must be met.

An end point which has been widely
used with animals as a measure of
resistance to stress has been survival
time after the introduction of some
stressor agent. One such stressor has
been starvation, either by itself or in
combination with other agents. Selye
discusses various classes of stimuli
including starvation, which act as
stressors. The reader is referred to Selye
and the other cited literature for further
information and references (/). Thus,
the biological literature definitely estab-
lishes that survival time following star-
vation is a relevant dependent variable,

The precision of the survival-time end
point has been attested to by the fact
that different researchers, working in-
dependently, have been able to repro-
duce one another’s results. As was
indicated in our paper, Karas and I
obtained the same general findings as
did two other pairs of researchers. In
addition, a partial replication of our
data has established the repeatability of
the phenomenon. Thus, the survival
time measure is a precise end point.

The statistical analysis of our data
found differences among the various
groups well beyond the usually accepted
level of significance. These statistical
findings have held up in the partial
replication. Thus, survival time is a
sensitive end point.

Since the three criteria specified
above have been met, it follows that
our measure is scientifically valid and
can be used to assess the effects of the
experimental treatments.

It may still be argued that the tech-
nique is “crude” and that it does not
provide “interesting data.” With refer-
ence to the question of crudeness, it is
pertinent to quote here a statement by
Selye and Schenker (/), who exposed
rats to a cold stress under starvation
conditions and recorded survival time.
In discussing the merits of their tech-
nique Selye and Schenker state that
“the test is specific because it is based
upon the preservation of life . . .”

(Continued on page 266)

A new
achievement for
STEREOMICROSCOPY

The WILD* M5 STEREOMICROSCOPE
presents, new, important advances
in versatility, optics, mechanical con-
veniences and physical design.

This Swiss precision instrument is
equipped with a main objective com-
ponent followed by pairs of vertically
mounted intermediate lenses with
parallel axes. The result is increased,
uniform sharpness throughout the
field, with no need for any change in
accommodation.

With a constant working distance of
96 mm., standard magnifications are
6X, 12X, 25X and 50X, conveniently
selected on a horizontal drum.

Accessories include a base for trans-
mitted light observation, various light
sources, photographic and measuring
attachments. A matching steel hood
is provided for easy storage and
portability.

For full details about this years-
ahead stereomicroscope, write for
Booklet M5.

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

HEERBRUGG

Main at Covert Street ® Port Washington, New York
POrt Washington 7-4843
In Canada
Wild of Canada Ltd., 157 Maclaren St., Ottawa, Ontario

INSTRUMENTS,

INC.
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more
performance
per dollar with

THE NEW PERKIN-ELMER®
MODEL 4000-A SPECTROPHOTOMETER

ultraviolet...visible...near infrared

Priced within the reach of every labo-
ratory, the new Perkin-Elmer Model
4000-A Spectrophotometer has unique
performance features which make it the
highest value instrument in its field today.
An advanced-design laboratory spectro-
photometer—covering the ultraviolet,
visible and near infrared regions — the
Model 4000-A gives you these costly
but essential instrumental advantages:

e A DOUBLE MONOCHROMATOR,
providing high resolution and low
stray light.

o A MICRO-POTENTIOMETER
100% LINE COMPENSATION
SYSTEM, allowing reproducibility of
spectral data recording, regardless of
inevitable instrumental and accessory
changes.

Performance Features:

HIGH RESOLUTION: provides maxi-

mum analytical precision over its total

wavelength range: 0.1mp at 250 my;
0.5mp at 600my; 3.0my at 1500mp;
1.5my at 2700my.

264

LOW STRAY LIGHT: not more than
.1% at any wavelength—less than .005%
between 220 mu and 1.5u. Single mono-
chromator instruments have stray light
values hundreds of times greater than
these values, thus limiting accuracy.

HIGH PEN SPEED: !5 second full
scale, assuring swift response to small
variations in spectra. Scanning time:
from 30 seconds, full range (in the vis-
ible), to 20 minutes in the UV for spe-
cial, detailed determinations.

LONG-TERM STABILITY: Io line
shifts less than 2% over a 12-hour
period. You get day-in, day-out repro-
ducibility.

Wide Range of Accessories
The Model 4000-A’s extra-large sam-
pling space allows the easy use of a wide

range of sampling accessories. Standard
items include diffuse and specular reflec-
tance attachments, KBr disc mount,
flame analysis adapter and repetitive
scanning and time drive accessories. Of
course, there’s a full range of standard
optical liquid and gas sampling cells.
The short distance between sample space
and detector allows diffusing or turbid
samples to be reproducibly analyzed
with excellent response.

Complete technical and performance
data on the new Perkin-Elmer Model
4000-A and its accessories are con-
tained in literature now available from
Perkin-Elmer Corporation. Find out
how the Model 4000-A can help your
analytical program—give you more per-
formance per dollar. Write to 910 Main
Avenue, Norwalk, Conn.

INSTRUMENT DIVISION

Perkin-Elmer Gy

NORWALK,

CONNECTICUT
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Moment of Truth

I once knew an agency whose top officer used a very effective method
with his “governing” board. He placed every proposal he submitted on
the agenda for three successive meetings. At the first meeting he would
say: “Obviously we need not spend time at this meeting, debating this
proposal; for today it is merely being recorded on our schedule for care-
ful review at two later meetings.” At the second, he would say: “I think
it neither feasible nor necessary to devote any particular attention to
this item at this meeting. It has been before you previously, and after
all it does not come up for any definitive action until our next meeting.”
At the third and final meeting he would say: “Now gentlemen, this
proposal has, as you all know, been before you for some time. The
action requested today is the purely formal one of official approval,
merely to complete the record on a proposal which has been before you
twice previously, and which I am sure already has your carefully
weighed consent. Do I hear a motion?”

I know another organization that prides itself on the many carefully
scheduled steps which constitute the procedure for preliminary approval
of any proposal for a new activity. By the time the proposal reaches
the higher levels of responsibility, the number of examinations and suc-
cessive interim approvals is so impressive that there is an almost over-
whelming temptation to assume that the real decision has already been
made.

I know another organization which approves “preliminary” studies
of feasibility, of tentative design, of advance and small-scale laboratory
testing of units to see whether they can be made to function—all of
this aimed in the direction of some huge new venture. These beginning
steps are taken in a rather carefree atmosphere of “Well, it won’t cost
too much to try out some ideas; and after all, we can decide later
whether we really will undertake the huge venture.” But presently the
organization finds that, without ever facing the central decision, it has
drifted into a position from which retreat is impossible.

I hope it will not be too abrupt and curious a change of scene to
recall what happens under the warm afternoon sun within the Plaza de
Toros in Madrid, or Mexico City, or Linares, or Bogoti, or in many
other Latin cities.

At each running of the bulls, after the haunting and foreboding
pageantry of the entry; after the mad rush out through the gates of
fear; after the grotesque ceremony of the picadores and the stylized
precision of the banderilleros; after the exquisite skill and the frenetic
bravado of the matador—then comes that quiet instant when best and
man face each other in motionless challenge. Then is the moment when
the bull’s head goes down and the bright blade is poised. Then is the
moment when courage and beauty and death confront one another, not
in sham play, but in terrifying and noble reality.

If this honest and clear focus of decision can be achieved in the
bull ring, is it too much to hope that, in the infinitely more significant
contests which decide the great issues of support for science, we can
make the preliminary steps serve, but not conceal or dominate? Is it
too much to hope that there can be a cleanly recognized, an honestly
recognized, moment when courage and wisdom and accepted responsi-
bility confront the act of decision? Is it too much to hope that, in the
administrative management of science and in the determining of the
major lines of strategy, there occurs, from time to time, a moment of
truth?—WARREN WEAVER, Alfred P. Sloan Foundation, New York
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Meetings
Pure Chemical Compounds

Augmented sources of certified pure

'substances, a clearinghouse of informa-

tion about the availability of such ma-
terials, and intensified research on all
aspects of the purity problem are
urgently needed by science and indus-
try. This situation was revealed at a
conference on Chemical Compounds of
Certified High Purity, held 22 and 23
June at the National Academy of Sci-
ences in Washington. Approximately 35
prominent scientists participated in the
conference, which was sponsored jointly
by the National Science Foundation and
the National Academy of Sciences—
National Research Council. Frederick
D. Rossini of the Carnegie Institute of
Technology was chairman of the con-
ference and also of the five-man organ-
izing committee appointed by academy
president Detlev Bronk.

Highly purified compounds are neces-
sary as standards of measurement, in the
calibration of instruments, and in the
definitive determination of physical and
chemical properties requisite for the
compilation of “critical tables” of en-
during value. In fact, in any type of
physical or chemical research where ex-
perimental results are sensitive to small
amounts of impurity, the availability of
pure compounds is imperative. The
preparation of such materials simply
has not kept pace with the tremendous
strides made in recent years in instru-
mentation and experimental techniques
of measurement.

Many major classes of inorganic,
organic, and metallo-organic compounds
should be made available, including bio-
logically important classes of com-
pounds. Discussion ranged widely over
the diverse types of pure substances re-
quired—from monoisotopic elements
such as oxygen-17 to complex proteins
such as insulin, and from single crystals
and semiconductor materials to more
prosaic compounds. It was also revealed
that new criteria for determining purity
are needed by biochemists, chemists,
and physicists. The educators present
agreed that a great increase in the avail-
ability of pure compounds speeds grad-
uate research but also results in a cer-
tain loss from the standpoint of teach-
ing, which must be remedied.

At the conclusion of the conference
recommendations were made for the
establishment of a center of information
on existing sources of chemical com-
pounds of certified high purity and for
the establishment of a permanent cen-
tral technical organization with respon-
sibility for the identification, prepara-
tion, further purification, and certifica-
tion of pure chemical compounds. It was

also recommended that the National
Academy of Sciences—National Re-
search Council, in cooperation with
other national and international scien-
tific groups, implement a program for
improved communication among labora-
tories concerned with the pure-com-
pounds problem and encourage research
on all aspects of the purity of chemical
compounds and on the analytical chem-
istry pertaining to this work.

A limited number of copies of a re-
port on the conference has been pre-
pared. These are available to persons
concerned with the pure-compounds
problem and may be requested from the
Office of Critical Tables, National Acad-
emy of Sciences, 2101 Constitution
Avenue, NW, Washington 25, D.C.

Guy WADDINGTON
National Academy of Sciences,
Washington, D.C.

Forthcoming Events

February

25-27. Cell Physiology of Neoplasia
(14th annual symp. on fundamental can-
cer research), Houston, Tex. (Editorial Of-
fice, Univ. of Texas M. D. Anderson Hos-
pital, Texas Medical Center, Houston 25.)

26. Highway Geology, 11th annual
symp., Tallahassee, Fla. (W. F. Tanner,
Geology Dept., Florida State Univ., Tal-
lahassee.)

28-5. American College of Allergists,
Miami Beach, Fla. (E. Bauers, 2160 Rand
Tower, Minneapolis 2, Minn.)

29-3. American College of Surgeons,
Boston, Mass. (H. P. Saunders, 40 E. Erie
St., Chicago, Ill.)

29-4. Pittsburgh Conf. on Analytical
Chemistry and Applied Spectroscopy,
Pittsburgh, Pa. (L. P. Melnich, U.S. Steel
Corp., Monroeville, Pa.)

March

2—4. Low and Medium Energy Nuclear
Physics, colloquium, Grenoble, France.
(F. Netter, C.E.N., Saclay, BP. No. 2,
Gif-sur-Yvette, Seine et Oise, France.)

3-5. American Acad. of Forensic Sci-
ences, Chicago, Ill. (W. J. R. Camp,
AAFS, 1853 W. Polk St., Chicago 12.)

4-6. National Wildlife Federation, Dal-
las, Tex. (C. H. Callison, 232 Carroll St.,
NW, Washington 12.)

6—13. American Otorhinologic Soc. for
Plastic Surgery, Miami Beach, Fla. (J. G.
Gilbert, 75 Barberry Lane, Roslyn Heights.
N.Y)

7-9. Wildlife Management Inst., Dallas,
Tex. (C. R. Gutermuth, 709 Wire Bldg.,
Washington 5.)

7-11. American Soc. of Civil Engineers,
New Orleans, La. (E. S. Kirkpatrick,
ASCE, 33 W. 39 St.,, New York 18.)

10. Recent Developments in Poultry
Nutrition (Assoc. of Vitamin Chemists),
Chicago, Ill. (J. T. Sime, Director of Re-
search, Evaporated Milk Assoc., 228 N.
La Salle St., Chicago 1.)

10-11. Institute of the Aeronautical Sci-
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ences-Flight Propulsion, Cleveland, Ohio.
(S. P. Johnston, 2 E. 64 St., New York 21.)

13-14. American Otological Soc.,
Miami Beach, Fla. (L. R. Boies, University
Hospital, Minneapolis 14.)

14-16. American Railway Engineering
Assoc., annual conv., Chicage, Ill. (N. D.
Howard, AREA, 59 E. Van Buren St.,
Chicago 5.)

14-17. Positive Health of Older People,
forum, Miami Beach, Fla. (A. Mallach,
National Health Council, 1790 Broadway,
New York 19.)

14-18. National Assoc. of Corrosion En-
gineers, 16th annual, Dallas, Tex. (W. A.
Mapler, NACE, 18263 W. McNichols
Rd., Detroit 19, Mich.)

15-16. American Broncho-Esophango-

logical Assoc., Miami Beach, Fla. (F. J.
Putney, 1712 Locust St., Philadelphia 3.)

15-21. Nondestructive Testing, 3rd in-
tern. conf., Tokyo and Osaka, Japan. (S.
Ishizaka, Scientific Attaché, Embassy of
Japan, 2514 Massachusetts Ave., NW,
Washington 8.)

17. Congress for Pharmacists, 2nd an-
nual, Jamaica, N.Y. (Congress for Phar-
macists, Public Relations Office, St. John’s
Univ., Jamaica 32.)

17-19. American Radium Soc., conf.,
San Juan, Puerto Rico. (ARS, 635 East
Union, Pasadena, Calif.)

17-19. Blood Platelets, intern. symp.
(by invitation- only), Detroit, Mich. (Miss
S. A. Johnson, Henry Ford Hospital, De-
troit 2.)
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17-20. International Assoc. for Dental
Research, Chicago, IlIl. (D. Y. Burrill,
Northwestern Univ. Dental School, 311
E. Chicago Ave., Chicago 11.)

18-19. American Laryngological Assoc.,
Miami Beach, Fla. (L. Richards, Massa-
chusetts Inst. of Technology, Cambridge.)

20-23. American Assoc. of Dental
Schools, Chicago, Ill. (R. Sullen, 840 N.
Lake Shore Drive, Chicago 11.)

20-26. American Cong. on Surveying
and Mapping, Washington, D.C. (C. E.
Palmer, American Soc. of Photogram-
metry, 1515 Massachusetts Ave., NW,
Washington 5.)

20-26. American Soc. of Photogram-
metry, Washington, D.C. (C. E. Palmer,

ASP, 1515 Massachusetts Ave.,, NW,
Washington 5.)
21-24. American Acad. of General

Practice, 12th annual, Philadelphia, Pa.
(AAGP, Volker Blvd. at Brookside, Kan-
sas City 12, Mo.)

21-24. Institute of Radio Engineers,
natl. conv., New York, N.Y. (L. G. Cum-
ming, IRE, 1 E. 79 St., New York 21.)

23-25. National Council on Alcoholism,
annual, New York, N.Y. (M. Ross, Amer-
ican Psychiatric Assoc., 1700 18 St., NW,
Washington 9.)

23-25. Optical Spectrometric Measure-
ments of High Temperatures, symp., Chi-
cago, Ill. (F. Brech, Laboratories for Ap-
plied Science, Univ. of Chicago, 6220 S.
Drexel Ave., Chicago 37.)

24-25. Human Factors in Electronics,
1st annual symp. (IRE), New York, N.Y.
(J. E. Karlin, Bell Telephone Laboratories,
Murray Hill, N.J.)

24-26. American Assoc. for the History
of Medicine, Charleston, S.C. (J. B. Blake,
¢/o Smithsonian Institution, Washington
25.)

24-26. Aviation Education, 4th natl.
conf., Denver, Colo. (W. Kinkley, Super-
intendent of Schools, Aurora, Colo.)

26-27. American Psychosomatic Soc.,
17th annual, Montreal, Canada. (E. D.
Wittkower, APS, 265 Nassau Rd., Roose-
velt, N.Y.)

28-31. Exploitation of Natural Animal
Populations, symp., Durham, England.
(E. D. Le Cren, British Ecological Soc.,
The Ferry House, Ambleside, Westmor-
land, England.)

29-31. American Power Conf., 22nd
annual, Chicago, Ill. (R. A. Budenholzer,
Mechanical Engineering Dept., Illinois
Inst. of Technology, 3300 Federal St.,
Chicago 16.)

29-2. National Science Teachers Assoc.,
8th annual conv., Kansas City, Mo. (Miss
M. R. Broom, NSTA, National Education
Assoc., 1201 16 St., NW, Washington 4.)

30-31. Adrenergic Mechanisms, Ciba
Foundation symp. (by invitation only),
London, England. (G. E. W. Wolsten-
holme, Ciba Foundation, 41 Portland Pl.,
London, W.1, England.)

31-1. Continuous Culture of Micro-
organisms, symp., London, England. (R.
Elsworth, ¢/o Ministry of Supply, Micro-
biological Research Establishment, Por-
ton, Salisbury, Wilts., England.)

31-2. American Gastroenterological
Assoc., New Orleans, La. (W. Volwiler,
Dept. of Medicine, Univ. of Washington,
Seattle.)

(See issue of 15 January for comprehensive list)
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