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THE ROLE OF PHYSICS IN MODERN INDUSTRY

By Dr. L. O. GRONDAHL
UNION SWITCH AND SIGNAL COMPANY, SWISSVALE, PENNSYLVANIA

IN speaking of the rdle of physies in industry, I
shall dwell on its accomplishments in the way of mak-
ing itself useful to the engineer, to the factory oper-
ator and to the public generally. As I shall point out
incidentally, the service is not one-sided, and an inter-
esting chapter could be written on the service of in-
dustry to physies and to other seiences. It is hoped
that this will be remembered if at some times I appear
to get enthusiastic and to. elaim too much for the sci-
ence which is my hobby. To give a glimpse of the
other side of the picture, I shall first proceed to make
an acknowledgment of the great debt that physies
owes to industry and which was incurred before either
industry or the science was organized.

Physics originated in the arts and erafts of prehis-
toric and early historic times. The students and
philosophers of those days played no part in the be-
ginnings of the science since they thought of their

activities as being on a different plane from the activi-
ties of those who labored with material things and
were not inclined to interest themselves in anything
of a physical nature except philosophically. They at-
tempted to arrive at an understanding of nature by
speculation. This attitude made it impossible for
them to learn of the characteristics of things from ex-
perience.  Soldiers, sailors, shepherds, ecraftsmen,
builders and others who had to do with physical
things were the ones who not only developed an ac-
quaintance with physical characteristics, but who also
learned to apply principles that were not formulated,
but were useful, and that later became the founda-
tion of physies.

These workmen learned how to do many things
that have been the bane of the existence of young stu-
dents ever since physics became a part of the curricu-
lum. They learned to use the lever or the inclined:
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Coming Soon

a new third edition of
Principles of

ANIMAL BIOLOGY

By A. FRANKLIN SHULL
With the collaboration of

GEORGE R. LaRUE and ALEXANDER G. RUTHVEN
of the University of Michigan
$3.50
McGraw-Hill Publications in the Zoological Sciences

N this new edition the authors reaffirm their conviction

that the best approach to biological science is through

the presentation of great generalizations and fundamental
principles.

Thel intimate relation between function and structure is emphasized by combining

the chapters on morphology and physiology of higher types. The combined discussion is
divided into several chapters in recognition of distincet types of physiological processes.

The account of cell structure and cell physiology has been rewritten to emphasize
still more strongly the fundamental features, and to include some of the most recent
conclusions of the general physiologists.

The chapter on Genetics has been strengthened by the inclusion of an ade(iuate
account of linkage and_sex—linkage, by revision of the problems and by the inclusion
of additional problems. '

The entire book has been thoroughly revised to reflect new discoveries and.altered
points of view.

Shull’s PRINCIPLES OF ANIMAL BIOLOGY has
been widely used in previous editions. In fact this past year it
has been in use in 87 colleges.

A revision of Shull's LABORATORY DIRECTIONS
IN ANIMAL BIOLOGY is also in press.

Send for a copy on approval.

McGraw—Hill Book Company, Inc.

370 Seventh Avenue Penn Terminal Building - New York
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The Wistar Institute Bibliographical Service

is of inval to

Librarians—Investigators—Teachers

It brings to them, in AUTHORS' ABSTRACT form, a brief
review of all original papers on Biological Subjects which
appear in the following journals:

Journal of Morphology and Physiology
The Journal of Comparative Neurology
The American Journal of Anatomy

The Anatomical Record

The Journal of Experimental Zoology
American Journal of Physical Anthropology
The American Anatomical Memoirs

Folia Anatomica Japonica qu‘oklo, Japan)
Stain Technology (Geneva, N. Y.
Physiological Zoology (Chicago, Ill.)

Advance Abstract Sheets

issued semi-monthly, bearing Authors’ Abstracts without
bibliographic references, offer a practical means of making
research immediately available in abstract form and of pur-
chasing articles of special interest in reprint form without
the necessity of subscribing to all the journals. Subscrip-
tion, $3.00 per year.

Bibliographic Service Cards

with complete bibliographic references, printed on Standard

Library-catalogue cards, are of value and assistance to Li-

brarians and Investigators. Subscription, $5.00 per year.
Abstracts in Book Form '

referred to above, are brought together periodicglly, with
Aulthors’ and Analytical Subject Indices. Price $5.60 per
volume.

Subscriptions to the Bibliographic Service
and orders for reprints should be sent to

The Wistar Institute of Anatomy and Biology
Thirty-sixth St. and Woodland Ave. Philadelphia, Pa.

LIVING BULLFROGS

Safe delivery guaranteed
Teach Biology with live specimens where practicable

We have the only complete live materials
establishment in America. Live plants and
animals representing all types are kept on hand
under semi-natural conditions at all seasons.

Also headquarters for preserved specimens
of all types, microscopic slides, life histories,
demonstrations, osteological preparations, in-
sect collections. We specialize in many impor-
tant southern species not obtainable elsewhere.

All material guaranteed without reservations.

SOUTHERN BIOLOGICAL SUPPLY CO., INC.,
Natural History Building, New Orleans, La.

JAGABI RHEOSTATS—

wound on porcelain tubes instead of poreelain
enameled iron tubes, have high insulation and low
inductance. They meet an ever increasing demand
by Educational, Research and Industrial Labora-
tories for better and more rugged Jagabi Rheostats.
Write for new Catalog 1230-8 listing 57 standard-
ized ratings, which are carried in stock.

JAMES G. BIDDLE, 1211-13 ARCH ST., PHILADELPHIA

BIOLOGICAL
SUPPLIES

’ "_51’ or. "l‘"
Zoological \ Groups
Embryological Slides
Botanical
Materials I‘ifneimﬁes
Drosophila Philippine
Cultures Land Shells

A Good Book on Seashore Ecology. Verrill’s
Vineyard Sound Report. $3.00.

Catalogs will be sent on request
Address all correspondence to

Geo. M. Gray, Curator
Supply Department
Marine Biological Laboratory
Woods Hole, Mass., U. 8. A,

ENGINEERS. EXPLORERS
OUTFIT Campens

Mirakel, Zeiss, Hensoldt
and other high-grade Bi-
noculars, genuine Prism,
from $16 to $365.00, and
Scientific Instruments.
“ FIALA MINIATURE ”
—new improved 8x24;
weighs 10 oz.; aluminum
metal frame, very
strong; guaranteed. Considered the
finest all around glass ever produced $34
for size and weight .............

Fiala Patent Sleeping Bags and Suits;
Imported and Domestic Shotguns, Rifles.
Send for complete catalog “A”

EFIALA S3WAdist veaSoax

Use H reducing wvalves with
your hydrogen, oxygen and other gases.
Ask for folder S-8.

22 Albany St,
HBE Tncorporated New York City,

Write
for

,//,///

litera-

__¥/ LABORATORY WARE ture
CORNING GLASS WORKS, Dept. 75 v

Industrial and Laboratory Div., Corning, N. Y.

H

<
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NEW
MEKER FURNACE

for
Volatile Matter in Coal

Also for General Laboratory Work Using
Small Crucibles

; By construction this furnace enables one to run determina-

il tions of volatile matter in coal and obtain concurrent results. It
is well insulated with refractories and the erueible support is so arranged that various
sizes of erucibles can be used for other purposes when desired. There is an opening in
the center of the removable cover through which the ventilation tube on the erucible lid

153 West 23rd Street

extends. Complete with Meker burner and silica erucible.......n
EXEra CIUCIDIES FOT A0V oo sssss et oss e s smsss s ss s s s s oo

PA LS COMPANY

Apparatus for Industrial and Laboratory Use

——3 {: X 11
3.75

New York, N. Y.

THE MICROSCOPE

By SIMON H. GAGE, of Cornell University
Revised, Dark-field Edition (1927) now Available.

The Old and the New in Microscopy, with a special chapter

on Dark-Field Methods and their Application.
Postpaid, $3.50

SPLIT SECOND TIMERS
No. 1. “PASTOR.” Time piece & Stop-watch, fifth
second. Robust. Guaranteed. Price $9.95 net.
No. 3. Fifth second, 30 minute registered. Jeweled
lever movement and chromium case.
Price $12.85 net.
Write for Circular
The Sterling Stop Watch Co., Inc.
15 East 26th Street, New York City.

COMSTOCK PUBLISHING CO., ITHACA, N. Y.

Hy-Speed Mixers

Clamp to any tank, operate from

light circuit, mix all kinds of liquids.
All Sizes Also used for even temperature

from baths. Thousands in use.
1/10 H. P. Write for circular.
ALSOP ENGINEERING CO.

$37.50 up 47 W. 63rd St., New York

Television—Talking Pictures—Research

@.-M. VISITRON cells of the alkali metal
hydride type are of highest sensitivity, low
dark current, long life, and respond to the
smallest changes of light intensity and color.
Their high quality and uniform sensitivity
make them the choice of leading engineers.

Get technical Bulletin P-14 Free.

J

PHOTOELECTRIC CELLS

G.-M. Laboratories, Inc., 1808 Grace St., Chicago, Ill.

LaMOTTE-MORGAN
SOIL TESTING SET

This handy outfit is especially designed
for rapid, accurate work in determining
soil reactions. Tests can be made in from
2 to 5 minutes with an accuracy of 0.2 pH.
The set covers the pH range 4.0-8.4 and
this range can be extended on either end.

Complete with instructions, color chart and

LaMotte Soil Handbook containing an extensive
list of plants with thelr soil preferences.

Price $10.00 f.0.b. Baltimore.

LaMotte Chemical Products Co.

418 Light St. Baltimore, Md., U. S. A.




