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ENGINEERING PROGRESS AND THE SOCIAL ORDER'

By Dr. FRANK B. JEWETT

CHAIRMAN, BELL TELEPHONE LABORATORIES, NEW YORK CITY; PRESIDENT OF THE
NATIONAL ACADEMY OF SCIENCES

and Dr. ROBERT W. KING
ASSISTANT VICE-PRESIDENT, AMERICAN TELEPHONE AND TELEGRAPH COMPANY

Ar a time like the present, we all realize that some-
thing is on trial. Without perhaps being particularly
aware of it, eivilized man the world over is engaged
in sifting and weighing evidence and will sooner or
later reach certain conclusions. These conclusions are
likely to be of fundamental significance as regards
the future ordering of public judgment, and will dif-
fer no doubt in important respects from the basie
tradition which, in the past, has been acceptable and
accepted in guiding much of our action.

It would be very interesting to discover just what
it is that stands before the bar. It may be fundamen-

1Address delivered before the Section on Natural Seci-
ences of the University of Pennsylvania Bicentennial Con-
ference, Philadelphia, September 19, 1940.

tal science, it may be applied science, it may be sei-
ence and technology in general, it may be religion, it
may be domestie polities or world politics, or it may
only be that old and primeval scapegoat, human na-
ture, whom the bailiff never tires of bringing to book
and who, we now begin to suspect, is quite incor-
rigible.

Here in brief is the setting for any contemporary
discussion of science and technology and their reper-
cussions on the social order. In attempting to iden-
tify what is here somewhat loosely designated as the
culprit, it is perhaps well to recognize that the public
at large will make up its mind irrespective of what
any few individuals decide. However, a correct
analysis is none the less important because every cor-
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of the leading wire against the surrounding fluid. Its
advantages are twofold: (1) With a metal shield
there is always some space between the shield and the
conductor, thus producing a condenser with the re-
sulting disturbances usually seen on bending the metal
shielded wire. In the type described, the KCl-salt
bridge fills the space between the insulated wire and
the outer cover entirely and follows uniformly any
movement of the flexible lead. Merely a film of liquid
or semi-liquid, as used in agar-KCl or similar bridges,
is sufficient for the shielding. BaSO, or another
x-ray-opaque material may be added when location
of the electrode by fluoroscopy is desired. (2) The
combination of the glass electrode and the reference
half cell in one piece saves space and is easy to handle.
Even a calomel or another reference half cell may be
incorporated to form one piece with the electrode as
seen in Fig. 1 b. The use of this type of shielded
electrode is of particular advantage in the measure-
ment of pH in body cavities.

A more detailed description of a measuring device,
in which this type of shielded glass electrode is used
in the determination of intestinal pH, with a report
of clinical findings will be presented later.

: JacoB ADLER

NEW YorK HOSPITAL

A DIRECT METHOD OF DETERMINING THE
ERYTHROCYTE, LEUCOCYTE AND
THROMBOCYTE COUNT OF
FOWL BLOOD

A MopIFICATION of the Blain method of staining the
leucocytes in bird blood yields a rapid, reliable means
of enumerating the cellular elements of the blood in the
counting chamber. Two solutions are employed, the
first containing the stain and the second the preserva-
tive for the cells. Beecause granulocytes have an affin-
ity for brilliant cresyl blue and lymphoeytes for
pyronin, a stock solution of these is prepared consist-
ing of 1 ce of 1 per cent. aqueous brilliant eresyl blue
and 0.25 ec of saturated aqueous solution of pyronin
(1 gram in 15 cc of water).

The first solution for staining used in the method
deseribed herein consists of 0.2 ec of the stock dye
mixture in 25 ec of normal saline. This is filtered
once through neutral paper. The second solution is
that employed by Blain—12 per cent. of formalin in
Locke’s solution.

Blood is procured from the wing vein, and immedi-
ately after puncture it is drawn up to the 1 mark in
the red-cell counting pipette. The pipette is then half
filled with the first solution, gently rotated for about
five seconds, and then filled to the 101 mark with the
second solution and shaken for half a minute to mix.
Counts may be made at once, although better differen-
tiation is obtained if the mixture is allowed to stand
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15 minutes or more. Thin covers, not more than 0.5
mm in thickness, are used, and the preparation is"
studied under a 4 mm objective.

The erythrocytes appear as pale oval dises with the
nuclei sometimes barely perceptible. The thrombo-
cytes vary from pale ovals slightly smaller than the
erythrocytes and with a single polar granule, to small
lance-shaped, faintly lilac-colored bodies. The latter
type tends to occur in clusters and is more numerous
in specimens made just before clotting begins, i.e.,
after one or more pipettes have been filled in succes-
sion from the same puncture. The heterophiles take
varying quantities of the blue dye and stand out
sharply as blue-black bodies slightly smaller than the
erythrocytes. The lymphocytes are uniformly round,
faintly pink bodies, clearly distinguishable from
thromboceytes, which in their colorless state appear to
belong more to the erythroblast series. Monocytes are
indistinguishable from the large lymphoeytes, but since
this is not primarily a differential count, that is not
important.

Checked against Shaw’s method over a series of
blood. counts on the bobwhite quail, this method gives
approximately the same total leucoeyte count and has
the added advantage that the solution is more stable
than Shaw’s. The solution containing the dye will
keep for about a week. The stock solution is less.
stable, but the dyes kept separately in solution are
good indefinitely. The formalin solution must be made
fresh each day, but adjustment of the pH and tem-
perature are unnecessary.

Psycae W. WETMORE
U. S. BIOLOGICAL SURVEY,
‘WASHINGTON, D, C.
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- Announcing!

A New Edition of

PRINCIPLES OF

HUMAN GEOGRAPHY

By ELLSWORTH HUNTINGTON

Research Associate in Geography, Yale University

Fifth Edition, largely rewritten, based on original work
in collaboration with the late S. W. CUSHING,
State Normal School, Salem, Massachusetts.

231 colleges used the previous edition

In the fifth edition of this standard textbook, as in the earlier
ones, the physical background is taken up first, in not too great
detail. This is followed by the main body of the book, em-
phasizing the relation of the physiographic environment to
man’s activities.

‘While the viewpoint remains the same, numerous changes have
been made in this edition. Wherever it may be logically in-
troduced, local geography is treated, with suggested ways in
which the student can study his own environment; in place of
“The Continents and Man,’’ the book now contains a chapter
on ‘‘Continents and Countries,”” describing the geographie lo-
cation and structure of all the countries of each continent; a
colored political map is given to assist in this study; a chapter
is included on methods of map-making; two chapters are
devoted to the tropical parts of the earth; the material on
droughts, floods, river control and soil erosion has been ex-
panded to two chapters; the discussion of political geography
now occupies three chapters instead of two; the questions,
exercises and problems at the ends of chapters are fewer and
less complex ; many new photographs, diagrams and maps have
been inserted. :

594 pages 141 illustrations 6 by 9 $3.50

JOHN WILEY & SONS, INC.
440 FOURTH AVENUE, NEW YORK, N. Y.
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Recent McGraw-Hill Books in Physics

Wi‘ porrrtn ——“%i

Experimental College Physics. New second edition
By Marsa WiLiam WHITE, Pennsylvania State College. 385 pages, 6x9. $2.75

The revised edition of this well-known laboratory manual contains 74 carefully graded and
thoroughly tested experiments. Not only are the directions for the procedures of the experiments
unusually complete, but each experlment is accompanied by a full discussion of the underlying
theory involved.

Weather Analysis and Forecasting.
A Textbok on Synoptic Meteorology
By Sverre PrTTERSSEN, Massachusetts Institute of Technology. 505 pages, 6x9. $5.00

Unique in scope, this distinctive text presents a complete, authoritative treatment of modern meth-
ods of weather analysis and forecasting. The author discusses in detail the theories and their ap-
plication to weather charts and upper air charts and offers numerous examples of correct analyses
and forecasts.

The Modern Theory of Solids

By Freprrick SErrz, University of Pennsylvania. International Series in Physics. 698
pages, 6x9. $7.00

In this important book the author presents a survey of the theory of the properties of all types of
crystalline solids, treating them from a common viewpoint. Besides dealing with the theory of
metals, the book discusses the properties of salts and other insulators as well, showing the factors
which account for differences and similarities between all these materials.

Introduction to Electricity and Optics
By Naraanier H. Frank, Massachusetts Institute of Technology. 898 pages, 6x9. $3.50

This textbook, together with the second edition of the author’s Introduction to Mechanics and Heat,
constitutes a two-volume series in physics for the introductory technical course. Introduction to
Electricity and Optics gives a logical exposition of the fundamental principles, emphasizing field
theory and the elementary application of these principles to the electrical, magnetic, and optical
properties of matter.

Applied X-Rays. New third edition

By GEeoreE L. CLARK, University of Illinois. International Series in Physics. 663 pages,
6x9. $6.00

In the new edition of this well-known book the author, besides bringing the material up to date, has
expanded the text considerably to include the remarkable developments of the past eight years.
The chapter on interpretation of X-ray diffraction patterns is entirely new, and new chapters have
been added on the measurement of intensity, photochemistry, the biological effects of X-rays, ete.

Send for coples 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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MOSBY COLLEGE TEXTS ON

Essentiéls of
Zoology .

The author brings into this book the essential fundamentals
which every zoology student should have, regardless of the
length of the course he happens to take. Some emphasis is
placed on the economic aspect, on the human relation, and on
the principles involved, The arrangement of the chapters

has been placed in an order which seems logical. However, -

the chapters are written in such a way that the teacher
may change the order with no difficulty.

By GEORGE EDWIN POTTER, Ph.D., Professor of Bi-
ology, Agricultural and Mechanical College of Texas, College
Station, Texas. 532 pages, 204 illustrations. PRICE, $3.75.

Textbook of
Zoology

This book brings several important advantages into the
Zoology classroom, Not only does it present the usual routine
material that is found in the college Zoology textbook, but
it also presents it in a newer and more interesting way.
Woven through this material are the theoretical and prac-
tical phases. In addition to the usual material this hook
presents many practical and interesting phases such as Re-
generation, Animal Distribution, Wild Life Conservation,
Animal Behavior, Etc.

By GEORGE EDWIN POTTER. 915 pages, 400 illustra-
tions, 15 color plates. PRICE, $5.00.

Laboratory Outline for
General Zoology

This book has been prepared as a guide to the laboratory
portion of a course in elementary zoology. Although planned
and arranged especially for use with the author’s “Texthook
of Zoology” the instructor may easily change the order to suit
himself, and therefore the manual may be used with almost
any texthook, or none. Sufficient study is outlined for a
two-semester course, but for a shorter course appropriate
portions may be selected.

mB;é GEORGE EDWIN POTTER. 281 pages. PRICE,
.75.

Laboratory Outlines of
General Biology

The exercises in this manual are arranged to correlate closely
with the author’s textbook “Fundamentals of Biology.” The
exercises may be performed in two semesters, although the
manual is so arranged that any parts may be selected for a
one-semester course. The manual is divided into four parts:
Introductory Biology — Animal Biology — Plant Biology —
General and Applied Biology.

By WILLIAM C. BEAVER. 239 pages. PRICE, $2.00.

—The C. V. MOSBY COMPANY—

Fundamentals of
Biology

This book offers the teacher many worthwhile advantages., It
is large enough that it can serve both as a classroom text and
at the same time contains a good deal of reference reading
for the course in general biology. It has survey chapters on
animals and plants in which a large group of organisms is
given <o that individual instructors can select those which in
their opinion best illustrate the points they are trying to
illustrate. -

By WILLIAM C. BEAVER, Professor of Biology, Witten-
berg College, Springfield, Ohio., 2nd Ed. 889 pages, 301
illustrations, 14 color plates. PRICE, $4.00.

Introduction to
Vertebrate Zoology

The comprehensiveness of this book has been developed to
the point where not only is there a large group of types de-
scribed in all or in part but there is also a greater compre-
hensiveness on the individual types that usually are studied
at a greater length. Where the study of anatomy used to
compose the foundation and also almost all the super-structure
of the course, this book now includes other phases such as
embryology, classification, adaptation, evolution, etc. These
additional phases add considerable life and interest to the
course.

By WILLIAM HENRY ATWOOD, Head of the Department

- of Biology, Milwaukee State Teachers College. 511 pages,

264 illustrations. PRICE, $3.75.

Introduction to -
Animal Biology

This new book on Animal Biology has been made practical
and applied. In its preparation, the student, his difficulties
and his problems, as revealed to the authors by their teaching
experience, have been constantly kept in mind, While at
all times they have endeavored to make their exposition of
facts and principles clear and accurate, they have ever borne
in mind that they were writing for students to read and under-
stand. :

By JOHN B. PARKER, Professor of Biology, The Catholic
University of America, and JOHN J. CLARKE, Assistant
Professor of Biology, The Catholic University of America,
Wasl\ington, D. C. 503 pages, 163 illustrations. PRICE,
$3.75.

Laboratory Instructions in
General Biology

The present manual is the result of years of experience in
conducting laboratory exercises coordinated with and made
an integral part of a course in general biology for beginners
extending through the academic year and carrying with it
three or four credits a semester. The manual is divided into
two parts—Animal Biology and Plant Biology.

By JOHN B. PARKER and JOHN J. CLARKE. 148
pages. PRICE, $1.50.

3525 PINE BOULEVARD, ST. LOUIS, MISSOURI

BIOLOGY AND ZOOLOGY —;




