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MOLDERS OF A BETTER>DESTINY1

By Dr. CHARLES M. A. STINE
VICE-PRESIDENT AND ADVISER ON RESEARCH AND DEVELOPMENT, E. 1. DU PONT DE NEMOURS AND COMPANY, INC.

In fighting a war, the all-absorbing intent is to win.
There is little time to analyze the rush of events or to
appraise their consequences beyond the war’s end.
The united objective is rightly success for our arms.

Yet under the pressures of a great war there may
be compressed scientific, economic and social develop-
ments that might have taken many decades to achieve

under less urgent conditions. Their effects on our lives '

and all civilization may be more wide-reaching and
lasting than any military conquest. They constitute
one of the most imperative incentives to vietory.

No American, least of all any scientist worthy the
name, conceivably could endorse war as a justifiable
means to progress. The destruction of life and
property wrought by the present war far exceeds the

1 Address before the General Session of the American
Chemical Society, Buffalo, N. Y., September 7, 1942,

havoes of a century’s earthquakes. Most of mankind
is burning itself on an altar of paganism.

Nonetheless, one fact is inescapable. Despite the
recurrent malady of war, history’s over-all course is
forward. Mankind has the habit of rising phoenix-
like from its own ashes to attain greater heights.
Progress is immortal.

We emerged from the First World War with a
wholly new concept of our possibilities. For the first
time we began clearly to see that when the Creator
conferred upon man freedom of choice and action,
there were placed in man’s hands the tools with which
he could shape his destiny and modify his future.
We learned that it was possible not only to emulate
nature but even to excel her in certain fields of crea-
tion. We were shocked at how little we knew and at
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saline and a carefully measured amount (1 cc/Kg)
injected into the dog whose blood volume is to be
measured. After allowing a variable time for mix-
ing, a sample was removed, its radioactivity measured
directly and compared with that of the sample in-
jected. The blood volume was a simple matter of
division. To determine red cell and plasma volume,
the hematocrit provided the necessary relationship for
the calculation. :

We determined the radioactivity of the recipient
dog’s blood at various intervals after the injection
in order to determine whether there was a curve of
disappearance as there is with the dye method; we
found no loss of activity for several hours which was
more than long enough for thorough mixing. How-
ever, a slight but increasing loss of P,, from the red
cells was observed thereafter, confirming previous ob-
servations of Hahn and Hevesy.*»* In this respeect
radioactive phosphorus presents a disadvantage over
radioactive iron which, as already mentioned, remaing
for a long time within the red cell. On the other
hand, for ease and simplicity, the method here de-
seribed enables a determination to be made on one
single sample of blood from the dog to be tested
and but two direct determinations of radioactivity on
the Geiger counter. Incompatibility of donor and
recipient, though rare, will make the test valueless be-
cause of hemolysis. Our results confirm those of
Hahn et al.,2 in that the blood volume as determined
in the above-deseribed method is lower than that ob-
tained by simultaneous determinations with the blue
dye (T-1284). Additional details will be described
later. ) . .

The authors are indebted to Dr. John H. Lawrence
for supplying the radioactive sodium phosphate and
‘to Dr. Carl Moore for the Geiger counter used in these
experiments.

Frank A. BrowN, JR.
L. H. HEMPELMANN, JR.
RoBErT ELMAN
DEPARTMENT OF SURGERY,
‘WASHINGTON UNIVERSITY,
St. Louis, Mo.

FREEZING MYRIAPODS FOR PHOTO-
GRAPHING
PHOTOGRAPHING small myriapods, such as pauro-
pods 1.5 mm in length, presents many difficulties.
Distortion especially is pronounced when they are
inactivated or killed. The application of anesthetics
such as ether, chloroform, chloretone, ete., to immo-
bilize them was not found satisfactory because of
ensuing contraction and distortion. Specimens pre-

served in alcohol or formaldehyde were likewise found

to be misshapen.
4 L. Hahn and G. Hevesy, Nature, 144: 72, 1939.

SCIENCE

VoL. 96, No. 2492

Slow killing in a sealed- moistened cell chamber
mounted on a glass slide was tried. By applying
heat from a 60-watt bulb at a distance of 6 to 8 inches,
the specimens became immobile in a few minutes.
This procedure partially solved the problem of get-
ting the desired relaxation but was discontinued when
found to be rather erratic.

Finally, quick freezing was tried and found success-
ful. A small glass circular cell was placed on an ordi-
nary glass slide and the bottom covered with thick,
black absorbent paper or'a mixture of 3 parts plaster
of Paris and 1 part powdered animal charecoal. Mois-
ture was added, live specimens placed within, and the
cell sealed with a cover slip. The specimens were then
exposed to a temperature of —12° C for about 25
minutes which killed them and at the same time pre-
served a nearly normal appearance. -~

A fixed focus camera used with a eompound micro-
scope was prepared ahead of time. For our set-up it
was found satisfactory to use a Bausch and Lomb sur-
face illuminator. When the specimens were ready
they were taken from the freezing chamber and im-
mediately photographed. If desirable the cover slip
may be removed during exposure and replaced im-
mediately after to prevent drying. Thus, the same
specimen may be used more than once. With the light
source at our disposal it was found best to keep ex-
posure time 3 second or less, since a longer period
tended to curl and dry the specimens. This freezing
method should be equally applicable in photographing
other small organisms.

. MycrYLE W. JoENSON
James H. StArLING
DUKE UNIVERSITY
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NEW WILEY BOOKS

ECONOMIC MINERAL DEPOSITS

By ALAN M. BATEMAN, Department of Geological Sciences, Laboratory of Ecomomic Geology, Yale
University.

This book constitutes a complete treatise on the subject of economic mineral deposits. The material is
presented in three parts: Principles and Processes; Metallic Mineral Deposits; and Non- Metallic Min-
erals. It is’ demgned for use in either one- or two-term courses in economic geology—both ore deposits
and non-metallics.

Ready in October Approx. 835 pages; 6 by 9; - Probable price, $5.00

CHEMICAL ENGINEERS’ MANUAL “

By D. B. KEYES, Professor of Chemical Engineering, and A. GARRELL DEEM, d4ssistant Professor
of Chemical Engineering; both at the University of Illinots.

A handbook for chemical engineering undergraduates and young graduates. It contains all the chemi-
cal engineering formulae in common use in problems on heat transfer, fluid flow, diffusional operations,
distillation, evaporation, absorption, filtration and similar subjects. In addition, there are tables such
as equivalents of weight, length, ete., four-place logarithms, and other miscellaneous data useful to the
student and practicing chemist.

Ready in October Approx. 264 pages; 41 by 6%; Flexible; Probable price, $2.50

CALCULATIONS OF
QUALITATIVE ANALYSIS

By CARL J. ENGELDER, Professor of Analytical Chemistry, Unwersity of Pittsburgh.

The purpose of this book is to supply a group of problems for use with the course in qualitative chem-
istry. It is designed to accompany the author’s ‘A Textbook of Elementary Qualitative Analysis,’’
or any other textbook of similar scope. In this edition some rearrangements have been made in the
order of treatment, and new problems have been substituted throughout.

Second Edition Published in September 174 pages; 6 by 9; $2.00

APPLIED NUCLEAR PHYSICS

By ERNEST POLLARD, Assistant Professor of Physics, Yale University, and WILLIAM L. DAVID-
SON, JR., Research Physzmst The B. F. Goodrich Company.

Thls,book offers a descriptive and explanatory account, for class use, of the facts and methods of arti-
ficial radioactivity. and transmutation, including properties of nuclear radiation, means of detection of
nuclear particles, technique of artificial acceleration, energy relationships in reactions, the manufacture
and counting of radioactive elements, isotopes, nuclear fission, and kindred subjects.

Ready in October - Approx. 244 pages; 6 by 9; Probable price, $2.75

* JOHN WILEY & SONS, INC. 440-4th AVE., NEW. YORK
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TEXTS FOR WAR TRAINING COURSES
IN METEOROLOGY AND NAVIGATION

Elementary Meteorology

By VErNOR C. FINCH and GLENN T. TREWARTHA,
University of Wisconsin, M. H. SHEARER, Westport
High School, Kansas City, Mo., and F. L. CLAUDLE,
University of Wisconsin, Extension Division. 290
pages, 6x9. $1.76

Designed for very elementary preflight courses, this text
shows the student how atmosphere, weather, climate,
and natural phenomena influence flying and how accu-
rate knowledge of weather conditions determines the
success of every long flight. Also shows how to in-
terpret weather maps, how to locate places accurately
through latitude and longitude, how to recognize eloud
types, ete.

Workbook in Meteorology

By A. F. SpiLHAUS and JAMES E. MILLER, New
York University. In press—ready in October

A collection of project type exercises designed to be
used in conjunction with any textbook on elementary
meteorology. Suitable to be worked out in laboratory
or as home assignments, the exercises are grouped to
correspond to the chief divisions of meteorology: clima-
tology, instruments and observations, physical and math-
ematical considerations, and weather analysis.

Meteorology and Air Navigation

By BEerT A. SmIiELDS, Lt. Comdr., U. 8. Naval Re-
serve. 288 pages, 6x9. $2.25

A revision and expansion of Parts IIT and IV of the
author’s well-known Air Pilot Training. A chapter on
navigation problems has been added. The various steps
in solving off-course problems are carefully explained
and a number of typical problems are solved, including
the radius of action type of problem. Considerable
space is devoted to the use of the Dalton Computer.

Radio Navigation for Pilots

By Couin H. McIntosH, Navigation Instructor,
American Airlines, Inec. In press—ready in Oec-
tober

Radio navigation is here presented from an aireraft
viewpoint and strictly limited to the practical treatment
demanded by pilots. Approximately half of the book
is devoted to radio range navigation and necessary flight
techniques, and the other half to radio-direction finding
as a navigational aid. Among the topies dealt with are
beam techniques, orientation methods, the instrument
approach, loop navigation techniques, ete.

Introduction to Meteorology

By SVERRE PETTERSSEN, Massachusetts Institute of

Technology. 236 pages, 6x9. $2.50
A concise, nontechnical discussion of the basic principles
of meteorology. The treatment is designed for the
student without previous knowledge of the subject, and
makes clear the various weather phenomena, atmospheric
conditions, and other aspects of meteorological seience
which are directly applicable to forecasting.

Weather Analysis and Forecasting
By SVERRE PETTERSSEN. 505 pages, 6x9: $5.00

Abounding in methods, formulas, and accurate rules,
this book systematically covers the science of meteorol-
ogy and its effective use in weather forecasting. It
gives a complete, factual treatment of the principles of
diagnosing the physical, dynamie, and kinematic atmos-
phere and comprehensively discusses the methods of
their application to actual forecasting.

Air Navigation

By P. V. H. WEEMS, Lt. Comdr., U. S. Navy (Re-
tired). Second edition. - 574 pages, 6x9. $5.00

An authoritative, practical treatment of all the infor-
mation on fundamentals, equipment, computations, meth-
ods of procedure, ete., necessary for a complete training
in air navigation. Covers the fundamentals of direc-
tions, distance, ete.; maps and charts and their use;
instruments and mechanical aids to navigation.

Synoptic and Aeronautical

Meteorology

By HorACE R. BYERs, University of Chicago. 279
pages, 6x9. $3.50

Deals with aeronautieal meteorology from the point of
view of the synoptic meteorologist and the forecaster,
covering all phases of meteorology which form the back-
ground for forecasting on the basis of fronts and air-
masses and includes special chapters devoted to aspects
of the weather which are of particular interest to airmen.

Dynamic Meteorology

By BERNHARD HAURWITZ, Massachusetts Institute
of Technology. 365 pages, 6x9. $4.00

This lucid treatment of the laws of thermodynamics
that operate in the atmosphere constitutes a fairly ele-
mentary discussion of the fundamental principles and
theories underlying the modern methods of airmass
analysis, isentropic, and frontal analysis. Mathemati-
cal technique has been kept as simple as possible.

Send for copies on approval

McGRAW-HILL BOOK COMPANY, INC.

330 West 42nd Street, New York, N. Y.

Aldwych House, London, W.C.2
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MICROBIOLOGY
AND MAN

by Jorgen Birkeland
Ohio State University

This new text for introductory bacteriology courses
- emphasizes the role of microorganisms in every-day
life both in health and in sickness. To a greater
extent than in most beginning texts, Birkeland
shows the meaning of the facts presented and the
way in which these facts are used in prediction and
conirol. Special attention is given to the problems
of food, milk, water, and soil. Especially suitable
for students who will not take advanced courses
- in baeteriology, but offers an excellent foundation
as well for pre-professional students.

Write us now for full descriptive material.

478 pages, 35 illus., $4.00

F.S. CROFTS & Co.
101 Fifth Avenue New York, N. Y.

Bacto-Agar

Bacto-Agar is a purified Agar prepared from
domestic material. In the manufacture of
Bacto-Agar extraneous matter, pigmented portions,
and salts are reduced to a minimum, so that the
finished product in the form of fine granules will
dissolve rapidly, giving clear solutions.

Bacto-Agar is distributed only - for use in
bacteriological . culture = media upon  proper
certification by the purchaser.

Bacto-Asparagine

Bacto-Asparagine is a purified amino acid
widely used in synthetic culture media and in the
preparation of tuberculin.

Specify “DIFCO”’
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In the Research and Development of Bacto-Peptone and
Dehydrated Culture Media.
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INCORPORATED
DETROIT, MICHIGAN

DIFCO e

Purina’s NEW
LABORATORY
HANDBOOK

HIS UP-TO-DATE MANUAL is avail-

able to technicians and research
workers who have direct or indirect
supervision of laboratory animals.
Written by scientists, it is a tech-
nically accurate reference book with
24 pages of helpful information about
Breeding, Management, Sanitation,
and Feeding. May we mail you one
with our compliments?
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