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INDUSTRIAL SCIENCE LOOKS AHEAD'

By DAVID SARNOFF
PRESIDENT, RADIO CORPORATION OF AMERICA

INDUSTRIAL science at war is shaping a new World.
While the battlelines of the United Nations encircle

the Fortress Kurope and the pincers of Victory

tighten on the enemy in the Pacific, civilization ad-
vances ever closer to the post-war horizon. With Vie-
tory will come the day when the scientific instruments
and processes of war will turn abruptly to peace. Ma-
chines and tools, as well as industrial and economic
thinking, will be converted quickly from the demands
of war to the needs of peace. Industry will be called
upon to relieve the strains of war with utmost speed
by ministering anew to human welfare, health and
comfort. Already post-war planners are at work in
many fields of industrial endeavor.

But it is not new for American industry to be sur-
veying and planning for the future. That process is
always at work here, whether the world is at peace or

1 Address before the Lancaster Branch of the American
Association for the Advancement of Science, delivered at
Franklin and Marshall College on November 11, 1943.

at war. Only by advanced thinking, research, engi-
neering and continual pioneering, can industrial sei-
ence put new ideas into action. By doing this, in-
dustry serves its workers and the people, and thereby
wins the right to survive.

We have but to consider some of the outstanding
wartime developments of industrial science to realize
their widespread applications in all fields; from auto-
mobiles to giant turbines and diesel engines, from
cameras to facsimile and television. Endlessly, these
advances extend into every realm of our daily lives.

‘Among the promises of better living’ we are told of

new plastics, light metals, synthetic textiles, high-oc-
tane gasoline, artificial rubber, luminescent lighting,
air-conditioning, dehydration of foodstuffs and many
other innovations. We even hear of glass flatirons
and plastic lenses. We are promised revolutionary
changes in homes, aireraft, communications, ships,
railroads, automobiles, highways, clothing and foods.
In myriad ways the wartime inventions in electricity,
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resolution of structural detail by the electron beam the
thickness must be only one one-hundredth as great, or
about 0.1 micron. Such a section thickness would lead
from gross tissue and cell structure into the realm of
cellular elements. Unless such a thin section is pro-
duced, the electron beam furnishes us only with sil-
houette images. Those images may be large and
striking but are of limited value.

It has been obvious since the invention of the elec-

tron mieroscope that new methods of histological and’

cytologieal techniques must be discovered. With the
“finest of modern microtomes, it is possible to procure
sections of biological material of approximately one
micron in thickness. Such sections are produced only
with great difficulty, and are ten times too thick to be
used in eleetron microscopy. Some success has at-
tended the production of thinner sections by the
so-called wedge technique. The difficulties and ir-
regularities accompanying this technique have been
almost insurmountable. -

To overcome these difficulties and in order to pro-
duce uniformly thin sections suitable for electron
microscopy, a new feeding arrangement and rotary
knife has been developed. In this new microtome the
specimen is constantly moved toward a rotary “Cy-
clone” knife revolving at-10,000 r.p.m., or faster, the
edge describing a circumference of eight inches. At
12,500 r.p.m., the blade is traveling 100,000 inches per
minute which is about 1,000 times as fast as ordinary
microtome movement. The advantage of this speed is
apparent when the inertia of the specimen is consid-
ered, since at high speeds, strain distribution is local-
ized at the knife edge. Limited stress distribution at
“high speed more readily overcomes the shearing force
of the material and, in effect, a thinner stress plane
exists ahead of the knife edge. We may liken the
effect here to that of a rifle bullet striking a plane of
glass. Only a small hole is produced; the whole glass
plane will not be broken. For a given force and work
expended on the specimen block, its consequent de-
formations are minimized by the short period of knife
contact. The contact period is of the order of only
0.0001 second.

In sectioning, the properties of the tissue or other
material must be considered; plastic flow, hardness,
coefficient of thermal expansion, ete. With high-speed
cutting plastic flow does not occur. The thermal ex-
pansion effect when sections are made with this high-
speed knife is negligible. In view of this, material
may be sectioned in foto without embedding, or sec-
tioned in softer media, or frozen to lesser degrees
than in ordinary techniques.

The 0.1 micron sections cut with the high-speed
knife fly out at a tangent and are dispersed in the air.
They may be collected on collodion films or other films
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mounted on the usual electron microsecope sereens held
near the knife.

The accompanying drawing and description will
show something of the general nature of this instru-
ment. Arrangement has been made to feed the speci-
men up to the knife by means of a micrometer feeding
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*CYCLONE KNIFE" MICROTOME

F16. 1. The motor (1) as shown in the figure is a high
speed, 10,000 R.P.M., 1/14 horse power motor. A fly-
wheel (2) of Duraluminum, 3” X 2”, supported by a 1”
shaft rotating on preloaded ball bearings and pulley-
driven to revolve at 12,500 R.P.M. The edge of the knife
(3) which is bent to decrease the cutting angle describes
a circumference of 8 inches. A feed screw (5) has 50
threads per inch. When turned by the feed wheel at
approximately 2.5 R.P.M., 0.1 micron sections may be cut
from specimen (4).

mechanism. The knife is revolved by means of a

motor which may be slid along the top of a sliding
microtome block.
H. C. O’BrEN
G. M. McKINLEY
UNIVERSITY OF PITTSBURGH
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BUY MORE WAR BONDS

Cotton fibre
magnified 20,000 times,

revealing laminated structure,
never before observed

HAT’S what most research workers are trying to find out

—what factors underlie the “‘better” characteristics.
For example, what happens when carbon is added to rubber?
Why do different kinds of the same substance—carbon
black, for instance—react differently when added to the
same rubber mixture? If the answers to these questions were
more exactly understood, it might be possible to develop
still better rubber. The RCA Electron Microscope—with
its enormous resolving and magnifying powers—is a logical
approach to the study of these problems.

Why do sulfa drugs work? What do they do to germs?
Why? What does this suggest? The RCA Electron Micro-
scope offers fascinating possibilities to bacteriologists.

Why does one pigment have greater **hiding power” than
another pigment apparently similar? Why are elastomers
elastic? What is the secret of the strength of certain fibers?
‘What more can we learn from crystalline structures? Why
does chromium make “stainless steel”” rust-proof? How do

detergents —“‘wetting” agents — work?

Science knows part of the answers. But much remains to
be learned. The RCA Electron Microscope is an ideal tool
for such researches. This amazing instrument, by using
electrons instead of light for illumination, has 50 to 100
times better resolving power than that of microscopes
dependent upon light. This means that with the RCA
Electron Microscope the research worker can see parti-
cles and details 50 to 100 times smaller (permitting
useful magnifications of 100,000 diameters and more),
since the high voltage electrons employed have a wave-
length that is more than 50,000 times shorter than that
of visible light.

Write for data and literature about this remarkable
instrument, installed in important scientific and industrial
laboratories, and serving the armed forces. Address
inquiries to RCA Victor Division, RAp1o CORPORATION
oF AMERICA, Camden, New Jersey.

RCA ELECTRON MICROSCOPE

RCA Victor Division « RADIO CORPORATION OF AMERICA + Camdes, N. ).
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| Outstanding New Texts in ’Biqlogy

MANUAL OF COMPARATIVE ANATOMY
By Osmonp P. BreLAND, University of Texas, McGraw-Hill Publications in the Zoological
Sciences. 252 pages, 54 x8. $2.00
Designed primarily for use in the laboratory in courses that involve the dissection of representa-
tive animals. Emphasis is placed upon the comparative aspects of the forms under study, by indi-
cating homologies of structure in the various groups, and by inserting short paragraphs from time
to time that compare certain systems of the particular animal being studied with the structure of
other forms.

BIOLOGY. The Science of Life

By Mary StuarT MAcDougALL, Agnes Scott College. In collaboration with the late ROBERT ’
HeeNER, The Johns Hopkins University. 963 pages, 6 x 9, 555 illustrations. $4.00
Keeping in mind the needs of beginning students and the preferences of instructors, Professors
MacDougall and Hegner present an adroit combination of the principles and the types course, in
an arrangement that allows an unusual degree of flexibility. To tell the story of biology, simply
yet scientifically, is the aim throughout.

FUNDAMENTAL PRINCIPLES OF BACTERIOLOGY. New second edition

By.A. J. SauLE, University of California at Los Angeles. 653 pages, 6x 9, 253 illustrations.
$4.00 '
Features of this text which have made it one of the best in its field are the emphasis on chemistry,
the thorough explanations of phenomena, the sound morphological and physiological material, and
the wealth of excellent illustrations. The present edition has been so completely revised and re-
written as to constitute a new book. ’

Laboratory Manual on Fundamental Principles of Bacteriology. New second edition. 184 pages,
6x9. $150

The experiments in this manual are based on important fundamental principles and facts of bac-
teriology that a student should acquire before proceeding to more advanced work in the field.

GENERAL ZOOLOGY
By TrAcy I. SToreR, University of California at Davis. - McGraw-Hl Publications in the
Zoological Sciences. 798 pages, 6x9, 551 illustrations. $3.75

Provides both a general biological approach and a systematic review, in order to give the student a
rational understanding of the structure, function, and life characteristics of animals, as well as an
orderly knowledge of animal types. The author has made a special effort to treat animals as they
live in nature rather than as dead specimens in the laboratory.

Send for copies on approval

McGRAW-HILL BOOK COMPANY, Inc.

330 West 42nd Street, New York 18, N. Y. Aldwych House, London, W.C. 2




