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‘L over the Bausch & Lomb plant
is official recognition of accom-
p t in Production for Victory.
t symbolizes a singleness of pur-
pose that justifies any sacrifice you
or we may be called upon to make.

Heritage From Saratoga

F all they faced that day at Saratoga,
Burgoyne’s Redcoats remembered longest the
withering accuracy of Morgan’s Virginia riflemen.
So it was at the Cowpens. Later, at New Orleans,
the deadliness of Kentucky sharpshooters moved
Napoleon himself, to write that it had changed the
face of war. And all down the years through the
Argonne, America’s opponents learned a healthy
respect for the armies of a nation of riflemen.
That skill was no accident. The colonists shot
for prizes. The pioneers practiced for their lives.
Generation after generation, Americans grew up
with the rifle. “Shooting at a mark” has been a
great foundation of American readiness for defense.
This vitally important hobby flourishes today.
On hundreds of ranges across the nation, shooters

strive to attain the skill that groups shots in a
smaller and smaller circle. At their matches, you'll
see a predominant use of Bausch & Lomb products.
Ray-Ban Shooting Glasses, the safe, scientific
glare protection. Spotting Scopes, with which the
shooter dopes wind conditions and “mirage.”

And the marksmanship of American naval gun-
ners. .. the most accurate in the world . . . is due in
no small measure to the excellence of optical gunfire
control equipment—range finders, binoculars, aerial
height finders—produced by Bausch & Lomb.

BAUSCH & LOMB

OPTICAL CO. « ROCHESTER, NEW YORK
ESTABLISHED 18§53

AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS
FOR NATIONAL DEFENSE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION
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SCIENCE—ADVERTISEMENTS

F’OLEY DUFF (Editor)
College Physics Physics
3rd Edition 8th Edition

The revision of this eminently satisfactory text is
based largely upon helpful suggestions of the many
teachers who have used former editions. It in-
cludes an entirely new and more extensive set of
problems; an improved arrangement of topics and
many new illustrations. By Arthur L. Foley,
Ph.D., Indiana Univ. 470 Illus., 757 Pages, $3.75
(1941)

WEBER

Temperature Measure-
ment and Control

This book presents a survey of modern methods of
temperature measurement with the theoretical prin-
ciples necessary for their appreciation, intelligent
use and extension. 24 laboratory experiments with
clear directions for carrying them out and numer-
ous tables and data of practical use in a pyrometry
laboratory are included. By R. L. Weber, Ph.D.,
Penna. State College. 183 Illus., 430 Pages, $4.00
(1941)

Long one of the standard physies texts, this book
is the mature work of experienced teachers of uni-
versity physies. The applications are particularly
in engineering fields. Use is freely made of col-
lege freshman mathematics and the caleulus is oc-
casionally employed. By A, Wilmer Duff, Se.D.
(Editor) in ceollaboration with Dr. R. J. Stephen-
son (Chicago), Dr. L. R. Ingersoll (Wisconsin),
and Dr. F. A, Jenkins (Calif.). 630 Illus., 715
Pages, $4.00 (1937)

McCORKLE

Survey of Physical Science
for College Students

This successful text provides the material for a
comprehensive, well-balanced, one semester course.
Carefully prepared laboratory experiments and 273
illustrations are included. By Paul C. McCorkle,
Ph.D., State Teachers College, West Chester, Pa.
471 Pages, $2.75 (1938)

THE BLAKISTON COMPANY, Philadelphia

The

Foundations of Science

By H. POINCARE
Pp. xi + 553,

Containing the authorized En-
glish translation by George
Bruce Halsted of ‘‘Science and
Hypothesis,”” ‘“The Value of
Science’” and ‘‘Science and
Method,’” with a special preface
by Poinearé, and an introduc-
tion by Josiah Royce. Price,
postpaid, $5.00.

THE SCIENCE PRESS
Lancaster Pennsylvania

The Measurement of Intelligence
of Infants and Young Children
By PSYCHE CATTELL, Ed.D.

270 pages fully illustrated, cloth binding, $3.00
Sets of .Test Materials:

‘Without Stanford-Binet items .
‘With Stanford-Binet items

These tests are a downward extension of the
Terman-Merrill Revision of the Stanford-Binet
Scale, Form L, suitable for children between
three and thirty months. Materials and pro-
cedures are the result of extensive research. The
test items are conveniently packed in a suitcase
so that the examiner can readily place his hands

on any object without unpacking.

THE PSYCHOLOGICAL CORPORATION

522 Fifth Avenue New York City

Vor. 95, No. 2464
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NEW-CRYSTALLINE BIOTIN
bl’cee 46!:0(/

CioH1sO03N2S

FOLLOWING the recent announcement of crystalline biotin
(methyl ester) ,Research Laboratories of S.M.A. Corporation

now offers crystalline biotin (free acid).

Prepared by hydrolysis of the methyl ester and supplied as a
solution in distilled water, biotin (free acid) may have defi-
nite advantages in certain instances over the methyl ester previ-

ously available. Supplied in 1 ml. ampuls (25 micrograms).

Solution Biotin (Free Acid)—25 Micrograms in 1 ml.

1Ampul . . . . . . . $ 4.00
3Ampuls . . . . . . . 1150
12Ampuls . . . . . . . 40.00

Solution Biotin (Methyl Ester)—25 Micrograms in 1 ml.

1Ampul . . . . . . . $§ 350
SAmpuls . . . . . . . 1000
R2Ampuls . . . . . . . 3500

CHAGRIN FALLS, O HI1 O

REG, U. 8. PAT. OFF.
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SARGENT Fluorescent TITRATION LAMP

Supplies soft, glareless fluorescent
illumination of daylight quality, correct
intensity and color characteristics to
beakers in which titrations are being
carried out.

A parabolic reflector in which is
mounted a General Electric, daylight
fluorescent tube, directs light against a
flat, white vitreous enameled inclined
background—eliminating direct illu-

mination and so preventing glare and
undesirable illumination intensities.
The outer surface of the lamp is fin-
ished in a dark blue vitreous enamel.
Fitted with snapswitch, connecting cord
and plug. Length, 1215 inches; height,
8 inches; depth, 415 inches. Complete
with fluorescent tube, type T, No.
S-44285. For operation from 115 volt
60 cycle circuits.

Scientific Laboratory Supplies
E. H. SARGENT & GO., 155-165 E. Superior St., Chicago, Ill.

Sargent
Fluorescent
Titration Lamp
S-44290
$13.00

Vor. 95, No. 2464
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JUSTRITE |Qe;|;ceab|e Blade Scalpel

LOW PRICED DISSECTING KIT WITH Featuring a real surgical
A REPLACEABLE BLADE SCALPEL blade made of highest
_  quality surgical steel.
Handle is cadmium plated
cold rolled steel. Length
including blade is 6”’.

B-300 Replaceable Blade
Scalpel, as illustrated.

Also shown in kit.
Each 50¢c, dozen $5.00

B-300X Blades for B-300
Scalpel

dozen $1.00

A-199 Dissecting Kit, com-
plete as illustrated.
Each $1.40, dozen $14.40

Werite for quantity discounts.

Consult our Catalog No. 102S LABORATORY
INSTRUMENTS AND SUPPLIES for other
kits and Dissecting Instruments. If you don’t
have a copy, please write for one on your
letterhead.

SPRAGUE - DAWLEY, INC.
Pioneers. in deselopment of the stsndard laboratory rat

Madison, Wisconsin
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470 PROVIDE FOR THE COMMON DEFENSE, TO PROMOTE THE GENERAL WELFARE"

Bad medicine for big bombers

ONE WAY to spoil a bomber’s aim is to hang a
curtain of steel over your ship and dare him to
come down through it. To get that curtain of steel
up there requires quick-firing, flexible guns.

To the plant of the Westinghouse Electric Elevator
Company the Navy, a few months ago, brought its
plans for such a gun. And to Westinghouse was
given the important job of building the mounts that
would control the aiming of these batteries of quick-
firing guns.

Today, over that Westinghouse plant, there floats
the Navy’s “E’’ pennant—for excellence—testimony
to the manner in which this Westinghouse plant did
the job. How was this plant able to get into growing
production of these mounts so quickly? The answer
lies in a Westinghouse characteristic called ‘‘know
how’’—the ability to get things done in the best
possible way.

This Westinghouse ‘“‘know how” makes itself felt
wherever Westinghouse craftsmen build things.
Whether for the common defense or the general
welfare, this “know how’’ is doing a job. The same
skill and ingenuity that made so many splendid
things for peacetime living are now being applied
to many important war weapons.

#/Know how’’ will work for you again

We look forward to the day when we can give
your home, your farm, or your factory the full
benefit of Westinghouse ‘“know how” again. To
speed that day means just one thing to us: to pro-
duce, in ever increasing quantities, the tools with
which to get the victory job done.

Westinghouse

For the Common Defense

Sterilamps Plastic Plane Parts
Bomb Fuses Seadrome Lighting
Tank Equipment Equipment
Military Radio Blackout Plant Lighting

Equipment Equipment

For the General Welfare

Air Conditioning Switchboards
Electric Refrigerators Lamps

Electric Irons Motors and Controls
These lists mention only some of the many thousands
of Westinghouse products.
Westinghouse Electric & Manufacturing Co., Pittsburgh, Pa.
Copr. 1942, Westinghouse Electric & Manufacturing Co.

VoL. 95, No. 2464
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Alttention / / FIRST AID
INSTRUCTORS and STUDENTS

Here is a new Civilian

il
l
i
i
i

Agans)
AR A AT L Y

No. 7561 ADAMS FIRST AID PRES-
SURE POINT, SKELETON, CIRCU-
LATION CHART (18”x 54”). Human
skeleton (in black) showing principal
arterial circulation (in red) with points
for application of digital pressure and
tourniquets clearly marked. Key printed
on chart gives the names of the main ar-
teries and bones. Mounted on muslin
backed paper with wood rollers top and
bottom. Awvailable at the low price of
$2.25 each.

This chart has been specially developed for use in
Civilian Defense First Aid Courses. It is two-

thirds natural size, so that the subject matter is
clearly visible, even to large groups of students.

Send your order today while the matter is
before you

CLAY-ADAMS C0

Interior Radiation Insures
Even Chamber Tempera-
ture for Better Incubation

THE Castle Precision Incubator No. 554, (as
recommended for milk analysis by the agar
plate method), features a temperature so uni-
form throughout that one thermometer is suffi-
cient to secure accurate temperature measure-
ments. This is due to the Castle method of
heat transmission by interior radiation rather
than by convection. It operates with a con-
stancy of + 1/5° C. and a uniformity of =+ 7/8°
C., under full load conditions.

22 gallons of warm water, accurately con-
trolled, provide thousands of calories of reserve
heat to compensate quickly for any heat loss.

Other models in varying capacities for various
bacteriological applications are available.

Write—

WILMOT CASTLE COMPANY

1212 University Ave.,
Rochester, N. Y.
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SIMPLE KEY, spring type. A single contact key of the stur-

diest description, having a phosphor-bronze spring with wvul-

canite button. Contact points are fine silver. The base is

black-finished slate and metal parts are heavily nickelled.
Two-thirds the actual size.

PHYSIOLOGICAL APPARATUS

JSor RESEARCH and TEACHING

Kymographs | Recording Levers
Time Recorders Manometers
Electrodes Operating Holders
Keys and Switches Stands and Clamps
Tambours Inductorium
Magnetic Signals Respiration Pump

Parts and Accessories

Write for the Descriptive Catalogue with Price-List

The HARVARD APPARATUS COMPANY, Incorporated
Dover, Massachusetts

(Organized on a non-profit basis for the advancement of
teaching and investigation in physiology and allied sciences)

L e T TR L T
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ELIHU THOMSON"*
1853-1937

By Dr. KARL T. COMPTON
PRESIDENT OF THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY

For one destined to apply his genius largely toward
harnessing electricity for the work and comfort of
man, the decade beginning with 1850 was a timely
period in which to be born. The preceding half cen-
tury had witnessed the fundamental discoveries which
underlie the utilization of electricity, and imaginative
minds had begun to direct these discoveries into the
broad channels of practical and commercial employ-
ment. .

In the development of the electrical art this first
half of the nineteenth century was a remarkable fifty
years, and because it provided the foundation for the

1 Condensed from a memoir presented to the National
Academy of Seiences.

practical achievements which came in the second half,
a review of it helps to give perspective to this memoir
on Elihu Thomson.

The century opened auspiciously with Volta’s dis-
covery of the voltaic cell, and with the demonstration
by Nicholson and Carlisle of electrolysis. In 1820
Oersted announced his discovery that an electrie eur-
rent has the power to deflect a magnetic needle. In
this same year Ampere brilliantly elucidated Oersted’s
discovery by giving mathematical expression to the
forces produced by electric currents. Six years later
Ohm announced the formulation of his law that cur-
rent is proportional to the electromotive force, and
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pollen grains and spores. These are customarily con-
centrated by using hydrofluoric acid, which dissolves
out the silica and leaves the plant residue in a great
enough concentration to facilitate pollen counts.*
This concentration can be accomplished more effi-
ciently and with less danger by using bromoform and
acetone with a gravity of 2.3. Although pollen grains
may be separated by means of a liquid of a lower
density, experience has shown that with a high gravity
solution there is less chance of loss, because there is
less rapid settling of the sediment. Recently V. P.
Grichuk® deseribed a similar method for recovering
pollen from loess deposits. The liquid used was
“Toulé” (Thoulet?) solution with a specific gravity
of 2.2.

The following is a description of the method that
has been employed by the writer in examining various
types of sand, silt, clay and till for microfossils. The
method can be easily modified and can be used in con-
junction with other methods commonly employed,
when a greater concentration or a thorough cleaning
of the microfossils to be studied is desired.

The unconsolidated sediment must first be com-
pletely broken up into its constituent parts and thor-
oughly deflocculated so that the fossils may be as free
as possible from adhering material. With the coarser
sediments this can usually be done by shaking the
dried sediments in the bromoform to be used for the
final separation of the microfossils, until the particles
are entirely separated. With finer sediments, such as
silt and clay, other methods are usually necessary.
Ordinarily these sediments can be easily broken up
by soaking small pieces of the material in water or
in acetone followed by repeated agitation. If the
sediments can not be broken up in this way, it becomes
necessary to use alkalies or acids, although such
means should not be used unless absolutely necessary
because of the danger of destruction of some of the
microfossils.

After the material is broken up and washed in ace-
tone, it is thoroughly dried and then placed in a
mixture of bromoform and acetone with a specific
gravity of 2.3. After thorough mixing with the heavy
liquid it is centrifuged. The light portion containing
the fossils, which is found floating on the surface of
the liquid, is poured off, filtered, washed thoroughly
in acetone and dried over a hot plate. In most eases
it is desirable to centrifuge the sediments several times
in order to get a complete separation, especially when
quantitative studies are being made. For preliminary
work, however, it is generally necessary to centrifuge
them only once. The dried material is then examined

¢ &. Assarsson and E. Granlund, Geol. Foren. in Stock-
“holm Forhandl. Bd. 46 H 1-2, pp. 76-82, 1924,

5V, P. Grichuk (Gritchouk), Problems Phys. Geog.

Acad. 8ci., U.8.8.R., Vol. viii, pp. 53-58 (Russian; French
summary), 1940.

SCIENCE
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for fossils, and if present they are mounted directly
or further concentrated and cleaned by methods com-
monly employed in the study of the different types of
mierofossils.

The bromoform may be recovered from the acetone
washings and used again. This is done by mixing the
washings in water and separating the bromoform from
the water and acetone by means of a separatory fun-
nel. It should be pointed out that bromoform is some-
what poisonous, but if it is used in a well-ventilated
room or under a ventilating hood, there is no danger
of unfortunate effects.

The method deseribed above should be of consider-
able value to those engaged in ecological studies of
modern lake sediments and deep-sea deposits as well
as in many geological investigations involving the use
of mierofossils.

i ArrHUR 8. KNOX

GEOLOGICAL MUSEUM,

HARVARD UNIVERSITY

A NEW MEDIUM FOR MELTING-POINT
BATHS

W= have found that Dowtherm A is an excellent
medium for melting-point baths. This product is a
eutectic mixture of 73.5 per cent. diphenyl oxide and
26.5 per cent. of diphenyl, manufactured by the Dow
Chemical Company, of Midland, Michigan, for use in
high temperature heat transfer systems.

Dowtherm A has an advantage over concentrated
sulfurie acid in that neither the liquid nor the vapor
is toxic or corrosive. It will support combustion, but
will not ignite spontaneously, thus involving no fire
hazard. Unlike the hydrogenated cottonseed oils
often used for this purpose, Dowtherm A is liquid
between 12° C. and 258° C. (at atmospherie pres-
sures) and can thus be used for the greatest majority
of melting-point determinations. It has a specific

" gravity of 0.995 and a specific heat of 0.63, at 100°

C., and a refractive index of 1.5884, at 20° C.
Jonas KAMLET
THE KAMLET LABORATORY,
THE CHEMISTS’ CLUB,
NEW YORK

BOOKS RECEIVED

American Diabetes Association. Proceedings of the First
Annual Meeting, Volume 1. Pp. 148, American Dia-
betes Association.

Banks, CHARLES W. Applied Science.
Wiley., $1.75.

Howr, Howarp A. and DAvID BODIAN.

Pp. viii +212.
Neural Mecha-

nisms in Poliomyelitis. 39 plates. Pp.vi+234. The
Commonwealth Fund. $3.50. .
MiunEr, JAMES GRIER. Unconsciousness. Pp. vi+329.

Wiley. $3.00.

The Structure of Protoplasm. Monograph of the Ameri-
can Society of Plant Physiologists. Edited by WiL-
LIAM SEIFRIZ. Pp. vi+ 683. Towa State College Press.
$3.00.
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" NEW WILEY BOOKS

AN INTRODUCTION TO THE PLANT SCIENCES

By WILLIAM C. DARRAH, Tutor in the Department of Biology and Research Curator in the Botanical
Museum, Harvard Universily.
This book offers a concise, humanistic account, of the nature of the plant kingdom. It is intended for
use by students in a half-year or one-semester course in botany or plant biology. Emphasis is placed on
these four reecent developments: the organismal concept which emphasizes the interrelations of many
functions all progressing at the same time; the break from traditional classifications which because of
their rigidity have become somewhat misleading; the physiological or biochemical approach to the study
- of the behavior of plant organisms; the utilitarian and humanistic emphasis which is the product of
current rapid world events.

Ready in May Approximately 268 pages 154 illus. 6 by 9 Probable price, $2.50

INTRODUCTORY COLLEGE CHEMISTRY

By H. G. DEMING, Professor of Chemistry, University of Nebraska. Second Edition Revised in Collab-

oration with B. CLIFFORD HENDRICKS, Professor of Chemistry, University of Nebraska.

The second revised edition of this well-known book follows the same method of approach as before, but
_ with changes in the order of presentation suggested by teaching experience. General principles continue

to be emphasized. Particular attention is directed to the expansion of the material to include the most

modern data, especially on acids and bases, neutralization, hydrolysis, and equilibrium in precipitation,

and on industrial applications.

Second Edition Ready in May Approx. 574 pages 176 illus. 6 by 9 Probable price, $3.00

THE PACIFIC NORTHWEST

By OTIS W. FREEMAN, Eastern Washington College of Education; HOWARD H. MARTIN, Univer-
sity of Washington; and 28 contributors.

The first comprehensive study of the resources of this region which deals with the geographic bases in-
volved. The book is organized on the premise that a knowledge of the physical characteristics and na-
tural resources is essential for an accurate understanding of the economic pattern and of the problems
confronting the region. Emphasis is placed upon regional relationships.

Ready in April 541 pages 142 illus, 6 by 9 $4.00

X-RAY CRYSTALLOGRAPHY

By M. J. BUERGER, 4ssociate Professor of Mineralogy and Crystallography, Massachusetts Institute
of Technology. :

This volume is the first to deal exclusively with modern x-ray crystallography. It presents a detailed
account of both theory and practice, and shows the essentials for learning the subject and for perform-
ing investigations in this field. It is suitable for use in courses in advanced erystallography, crystal
strueture, advanced mineralogy or x-ray diffraction. Chapters are included on the rotating- and oscillat-
ing-crystal methods.

Ready in April Approximately 549 pages 309 illus. 6 by 9 Probable price, $6.50

ANALYTICAL CHEMISTRY

Volume II. Quantitative Analysis

Based on the German Text of F. P, TREADWELL. Translated, Enlarged and Revised by WILLIAM
T. HALL, Massachusetts Institute of Technology.

This revision is based on a critical study of the book in the light of developments since the previous edi-
tion was published. The order of treatment in the first part of the book has been changed: Instead of
beginning with Group V, The Alkalies, and ending with Group I, The Silver Group, the discussion now
begins with Group I. In numerous places the theoretical part has been rewritten.” The section on Gas
Analysis has been considerably revised.

Ninth Edition Ready in April 806 pages 6 by 9 $6.00

“JOHN WILEY & SONS, INC. 440-4+h AVE., NEw YORK
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Ready May 1st

a new book of ou_tstanding’ importance

InNTRODUCTION TO PHYSICS

By Harrey Howe

Professor of Physics, Cornell University

NUSUAL precision of statement and clarity of concept make this forthcoming text

admirably suited to the first course in college physics for nontechnical students. A
thoroughly articulated presentation of the subject is maintained, adhering to the traditional
order in Mechanics and to the general order of Mechanics, Sound, Heat, Electricity, and
Light. The discussions are related to everyday experience or to simple proposed demonstra-
tions when familiar experience is too complex. Continuity is stressed in the discussions, and
their logical order of development is kept before the student. Trigonometry is not used.
A feature of the text is the wealth of exercises, questions and problems, and summaries.

A qualitative introduction to Newton’s laws of motion brings the student’s experience
with friction and gravity consciously into the foreground and points out that these forces
are not overlooked in the formulation of the laws in later chapters, where more detail is given.

The approach to electricity emphasizes the practical aspects of the subject, and currents
are stressed throughout the entire discussion.  Static electricity is introduced for its essential
vocabulary; magnetism is made incidental and is described as the result of intra-atomic
currents.

Send for a copy 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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" Now Available
HYDRAULICS

FIFTH EDITION
GEORGE E. RUSSELL

Massachusetts Institute of Technology

The 1942 edition of Russell’s Hydraulics constitutes a complete revision of that of 1934; it is a clear,
strong presentation of the fundamentals which a hydraulic engineer, or any engineer meeting prob-
lems in hydraulies should have at his command.

The entire book has been rewritten, new material has been introduced and the order of presentation
changed to make the development of the subject more logical. Although the text is devoted mainly
to hydraulics, the flow of other liquids and compressible fluids is presented in such a way as to
enable the student to grasp the identity of the basic principles controlling all fluid flow.

Ready April 20
BRIEF COLLEGE CHEMISTRY

L. B. RICHARDSON & A. J. SCARLETT

Dartmouth College

A unified, compact discussion of the essentials of general chemistry which allows for a complete
coverage of the subject within the restricted time of the short college course. Adequate discussion
of the factual basis of the science is provided. Theoretical explanations are given only when they
are useful and capable of extensive and fruitful application in the explanation of the reactions
which make up the main body of the text.

The volume enables the college student, with no previobus chemical training, to obtain a sound knowl-
edge of the fundamental principles of general chemistry and an understanding of its theoretical
aspects; equips him to explain for himself the reasons for the changes and reactions which he studies.

Approximately 400 pages Probable Price $3.25

Holt 257 Fourth Avenue New York




