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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 & LLOMB

OPTICAL CO. « ROCHESTER, NEW YORK
ESTABLISHED 1853

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

Science: published weekly by The Science Press, Lancaster, Pa.

Entered as second-class matter July 18, 1923, at the Post Ofice at Lancaster, Pa., under the Act of March 3, 1879.
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New! New!

Functional Neuroanatomy

Y
Wendell J. S. Krieg, Ph.D.

Assistant Professor of Anatomy
College of Medicine, New York University

This new text presents the study of functional neuroanatomy from the systemic point of view.
The sensory and motor neurons are first considered to show the fundamental principles of neural
structure and function. The primary neurons of the cranial nerves are logically studied in their
natural grouping—by their functional components within the brain stem. The sensory systems
which have strong suprasegmental connections are next considered and, following this, the motor
pathways. The more complicated connections and associations of the cerebrum are next described,
and the cerebellum with its connections to all levels is taken up last of all the parts of the cerebro-
spinal system. The illustrations are an outstanding feature of this text. They were designed
especially by the author to give the student a vivid three dimensional picture of each system.
Phantom illustrations accompany the exposition of each system. There is an atlas of sectional
reconstructions of the cord, brain stem and brain which is referred to repeatedly throughout the
text, and which is helpful in forming a mental picture of these structures. Laboratory work is
carefully planned and correlated with the text matter.

274 Illustrations Plus Section Atlas, 5653 Pages, $6.50

THE BLAKISTON COMPANY, Philadelphia

Simplify your pH testing with
TAY!.OR pH SLIDE COMPARATORS

Ao

NOTE OUR LOW PRICES!
STRAIGHT WALL
CONCAVITY SLIDES

Liquid standards have been found to A-1476 Micro Concavity Slide, 3 x 1”7 x 6 mm. thick.
permit more accurate pH determinations Straight -wall concavity is 16 mm. in diameter
—because comparisons are always made x 3 mm. deep. Concavity is carefully polished
with standards of a similar medium. to eliminate distortion. Upper surface of slide
Leading research men prefer Taylor pH is frosted and corners are rounded. Molded of
Slide Comparators for accuracy and non-corrosive glass.
time-saving uniformity and because .7
Taylor Color Standards carry AN UN- each § 70’;:}8:3: g%ﬁg dozen
LIMITED GUARANTEE AGAINST 6 dozen $5.76 dozen
FADING. All Comparators are molded i X L X
from enduring plastic, they are small, A wide assortment of micro slides is described on pages 22
light, easy to use and readily portable. to 26 inclusive of our new catalog, No. 102SC. If you do
not already have a copy, please write for one on your letter-

Write today for new 80-page book- head.

let, “Modern pH and Chlorine Con-

trol” . . . or consult your dealer.

W. A. TAYLOR &

7304 YORK RD. « BALTIMORE, MD.
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““TO PROVIDE FOR THE COMMON DEFENSE, TO PROMOTE THE GENERAL WELFARE"

Reykjavik off the port bow!

TONIGHT, somewhere at sea, a man stands on the
bridge of a freighter with the life line of a nation
in his hands.

He is straining his eyes for sight of one of those
islands which are our country’s first line of defense.
To these islands must be transported huge quantities
of munitions and food. And the only answer is ships,
ships, and more ships.

How is America meeting this tremendous respon-
sibility? You’ll get a fair idea at such great factories
as the Westinghouse plant where the machinery
to drive many of those supply ships is being built,
or at the huge Westinghouse-operated Maritime
Commission plant which is now being erected
alongside it.

The “?know how’’ that works 24 hours a day
There, in these factories, is a dramatic example of

how Westinghouse ‘“‘know how’’ is doing a job for
National Defense.

What is this “know how”’? It is the ability to get
things done in the best possible way—learned in
building products for the general welfare and now
used in building materials for the common defense,

The same skill and ingenuity that are building

those turbines for the merchant fleet, not long ago
built more efficient electric refrigerators and wash-
ing machines.

At 17 Westinghouse Divisions, and in the plants
of more than 300 sub-contractors, our energies are
almost exclusively concentrated on the creation of
$400,000,000 worth of defense materials. It’s our
way of speeding the day when our ‘“know how”
will be serving you again —in the home, the farm,
and the factory.

W’estinghouse

For the Common Defense

Armor-piercing shot Navy ship turbines and gears
Bomb fuses Lighting equipment
Seadrome lighting Naval Ordnance

equipment for planes Airplane generators

For the General Welfare
Street Lighting Electric Irons Generators
Motors and Controls Electric Refrigerators Stokers
These lists mention only some of the many thousands
of Westinghouse products.
Westinghouse Electric & Manufacturing Co., Pittsburgh, Pa.
Copr. 1942, Westinghouse Electric & Manafacturing Co.
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- SCIENCE

. A weekly journal, established in 1883, devoted to the advancement of the natural and exact
sciences, the official organ of the American Association for the Advancement of Science. For
forty years SCIENCE has been conducted by its present editor, and is now generally regarded as

the professional journal of American men of science.
: Annual Subscription $6.00; single copies 15 cents.

THE SCIENTIFIC MONTHLY

An illustrated magazine, devoted to the diffusion of science, publishing articles by leading
authorities in all departments of pure and applied science, including the applications of science to

education and society.
Annual Subscription $5.00; single copies 50 cents.

THE AMERICAN NATURALIST

A bi-monthly journal established in 1867, devoted to the biological sciences, with special refer-

ence to the factors of organic evolution.
Institutional Subscription $5.00; Individual Subscription $3.00; Single Copies $1.00.

SCHOOL AND SOCIETY

A weekly journal covering the field of education in relation to the problems of American de-
mocracy. Its objects are the advancement of education as a science and the adjustment of our
lower and higher schools to the needs of modern life. ‘

Annual Subscription $5.00; single copies 15 cents.

AMERICAN MEN OF SCIENCE
Sixth Edition
A biographical directory. This book is essential for all workers in science and is_an invalu-
able work of reference for libraries and for all having relations with scientific men. It contains

about 28,000 names. Seventh edition in course of preparation. X
Price: Twelve Dollars net, postage paid.

LEADERS IN EDUCATION

Second Edition
A biographical directory of leaders in education along the lines of American Men of Science.

This directory contains over 17,000 names. .
Price: Twelve Dollars net, postage paid.

BIOGRAPHICAL DIRECTORY OF AMERICAN SCHOLARS

In Preparation—Names of approximately ten thousand scholars of the United States will be

included who are engaged in research in the fields of the humanities and of the social §ciepces.
Price in advance of publication $10.00.

THE SCIENCE PRESS

LANCASTER, GRAND CENTRAL TERMINAL,
PENNSYLVANIA NEW YORK, N. Y.

SUBSCRIPTION ORDER
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LANCASTER, PA.
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CHOLINE CHLORIDE
SMACO

HE IMPORTANCE of choline in nutrition is
Tnow more widely recognized as a result of
new investigations showing its relationship to
liver cirrhosis' and renal damage.? Under spe-
cific dietary conditions a deficiency of choline
results in fatty infiltration of the liver in rats®
and perosis in chicks.* Choline is definitely in-
volved in the metabolism of the sulphur con-
taining amino acids.®®

It has been suggested that choline is a factor
in the B-complex” and because of this there is
increasing use of choline chloride as a routine
supplement in nutritional research especially
where highly purified diets are employed.

Choline Chloride synthesized in our labora-
tories, is available conveniently packaged for
“eHouINE cuLoniof B research purposes and in bulk quantities.

10 0&BeNS.

1. GYORGY, P., and GoLDBLATT, H.: Proc. Soc. Exp. Biol.
& Med., 46:492:1941.

2. GrIFFITH, W. H.: J. Nutrition, 21:291:1941.

3. Best, C. H., and Rmour, J. H.: Ann. Rev. Biochem.,
8:349:1939,

4. HeestEp, D. M., MiLLs, R. C,, ELvEHJEM, C. A, and
Harr, E. B.: ]. Biol. Chem., 138:459:1941.

PRICES ON REQUEST 5. DU VIGNEAUD, V., CHANDLER, J. P., MOYERr, A. W,

KEeprpPEL, D. M.: J. Biol. Chem., 131:57:1939.

6. GrIFrITH, W. H., and WabE, N. J.: J. Biol. Chem.,

.
RESEARCH LABORATORIES

132:627:1940.
S. M. A. Corporation 7. Gyoroy, P, and Goiosiatr, H.: J. Exp. Med,,
CHAGRIN FALLS, OHIO 72:1:1940.

e m o o o S o
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For the Physiological Laboratory
Pulley with Jointed Arm

Hinged Pulley—four-fifths the actual size

THE ILLUSTRATION shows one set-up
of this convenientdevice. The plane of rota-
tion is alterable by means of a thumb-screw
which fixes the angle of the axis for any de-
sired position. A valuable adjunct to record-
ing from immersed preparations, etc.

Write for the Hllustrated Catalogue

The HARVARD APPARATUS COMPANY, Incorporated

Dover, Massachusetts
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RECENT ARCHEOLOGICAL RESEARCH IN
LATIN AMERICA®

By Dr. WM. DUNCAN STRONG
DEPARTMENT OF ANTHROPOLOGY, COLUMBIA UNIVERSITY MEMBER, INSTITUTE OF ANDEAN RESEARCH

HigHLY important anthropological research is in
progress in Latin America at the present time. In-
augurated prior to the entry of the United States
into the war, this work is an aspect of a long-time
program of scientific and cultural cooperation be-
tween the American republics. These studies include
ethnological and sociological research among various
highland and lowland communities, physical studies
among modern and ancient populations, and, as would
be expected in one of thé world’s richest archeological
areas, much exploration and stratigraphic excavation

1 Address of the retiring vice-president and chairman
for the Section of Anthropology, American Association
ggr the Advancement of Science, Dallas, Texas, December

, 1941,

in the ancient ruins. In all Latin America, archeol-
ogy, ethnology, history and sociology blend into one
closely interrelated and fascinating problem of cul-
tural and racial interaction, an understanding of
which is as important to the practical statesman as it
is challenging to the social scientist.

During the last year the Institute of Andean Re-
search, working under the auspices of the Office of
the Coordinator of Inter-American Affairs, has placed
ten parties in this vast field working in close coopera-
tion with the scientists of the various Latin American
countries. The present program of the Institute of
Andean Research—ranging from northwestern Mexico
to Chile—aims at completing and publishing on a
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Delicate adjustments of conditions must be estab-
lished for satisfactory operation of the model, but
fortunately they can be made readily and with ease
as the equipment is being put into operation. For
instance, the height of the reservoir above the heating
chamber and the heat applied are variables that must
be controlled. That is, under a given heat constant
the reservoir can not be too high or proper siphoning
action will not develop and continual steaming of the
heating chamber will result. Conversely, if the reser-
voir is too low there may not be enough back pressure
to cause an eruption through the orifice and a bubbling
back into the reserve water may ensue. The adjust-
ments can be made by raising or lowering the ring
stand, or the heat may be increased or lessened, or
both reservoir height and heat may be varied. The
reservoir can not, of course, be elevated above the
landscape in this model (see Fig. 1).

Since different atmospheric pressure conditions will

govern the particular interrelations of heat, water sup-

ply, ete., no studies of the operating temperatures and
gas consumption were made. These factors are largely
_dependent upon the altitude of the locality in which
the model is operated, and, therefore, should be ex-
pected to vary somewhat.

J. D. FORRESTER

UNIVERSITY OF IDAHO
Howarp W. THUNE

UNIVERSITY OF CINCINNATI

ORIGIN OF DIPEPTIDASE IN A
PROTOZOAN

PAraAMECIUM is apparently the sole diet of the
ciliate Didinium nasutum. Dipeptidase extraets from
both organisms show identical pH optima (7.4-7.6)
for the hydrolysis of alanylglycine. When deprived
of food Didinium continues to divide, but there is no
change in the quantity of dipeptidase present. For
example, a parent Didinium has exactly twice the
enzyme content of each of its daughter cells and four
times that of each of the cells produced by the suc-
ceeding division. Paramecium multimicronucleatum,
which is somewhat larger than the largest Didinium,
is entirely ingested by Didinium in about one minute.
Immediately after ingestion a single large food vacu-
ole is present in the Didinium and this vacuole divides
into a large number of small ones in about twenty
minutes. Morphological changes indicating digestion
of the Paramecium occur rapidly.

High values for the dipeptidase content of P. multi-
micronucleatum were obtained by the addition of lib-
eral quantities of dried brewer’s yeast to a previously
boiled hay infusion. The enzyme content of single
individuals of P. multimicronucleatum was readily
determined, but marked variations between indi-
viduals are usual. Thus, individual variations in

SCIENCE
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physiological condition as well as in size make the
selection of quantitatively uniform individuals in-
feasible.r Greater uniformity could be obtained with
genetically pure strains of P. aurelia supplied by T.
Sonneborn, but the enzyme content of these was too
low for this work.

‘When single didinia were fed single paramecia and
left for various time intervals up to four hours, the
enzyme content was consistently found to equal the
sum of that of predator plus prey within the range
of individual variation of the paramecia (the enzyme
content of the didinia can be predicted precisely).
The dipeptidase content of groups of twenty-five or-
ganisms from single cultures of each species is quite
constant. When twenty-five Paramecium multimicro-
nucleatum were added to a drop containing twenty-
five hungry didinia, the paramecia were all eaten in
about one half hour, some didinia eating two and
some none. When such didinia were left for four
hours and the dipeptidase content then determined,
it was found that the enzyme content was equal to
that of the original didinia plus that of the ingested
paramecia. Uniform extraction of the dipeptidase
and sterility of the extract was obtained by repeated
freezing and thawing with dry ice. This procedure
does not impair the dipeptidase activity. It is to be
borne in mind that the methods employed show the
enzyme content of the cells and do not indicate the
intracellular enzyme activity. In view of the diges-
tion time allowed (about the duration of one cell-
generation) one may conclude either that Didinium
dipeptidase is synthesized at exactly the same rate
that paramecium dipeptidase is being destroyed or
else, and more probably, that paramecium dipeptidase
is taken over quantitatively by Didinium.

' Wu. L. DovLe

Er1zaBeTE K. PATTERSON

BrRYN MAWR COLLEGE

1 H. Holter and W. Doyle, Jour. Cell. Comp. Physiol.,
12: 295-308, 1938.
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Recent Texts in Physics

PRINCIPLES OF MECHANICS
By J. L. Syxee and B. A. GrirriTH, University of Toronto. 514 pages, 6x9. $4.50

This new textbook in theoretical mechanics covers the usual range of theory and applications, up to and including an
introduction to Lagrange’s Equations, with emphasis on general principles and underlying philosophical ideas. A
chapter on the special theory of relativity is included.

INTRODUCTION TO MODERN PHYSICS. New third edition

By the late F. K. Ricatmyer; and E. H. Kex~agrp, Cornell University. International
Series in Physics. 718 pages, 6x9. $5.00
This well-known text has been brought up to date and almost entirely rewritten in accordance with recent advances in
atomic theory and in the physies of the nucleus and of fundamental particles. The double process of shortening ex-

isting material and of modernizing the viewpoint has resulted in a text admirably adapted to the requirements of the
student who wishes to obtain a correct perspective of the growth and present trend of physics as a whole.

MATTER, ENERGY AND RADIATION

By J. R. DunNing and H. C. PaxToN, Columbia University. 668 pages, 6x9. $3.50

Here is a text designed for those students who do not expect to enter the sciences professionally, but who do desire a
general acquaintance with the chief fields of scientific investigation, a discussion of the major problems, concepts, and
theories in these fields, and an introduction to experimental techniques. :

ELECTROMAGNETIC THEORY

By Jurius Apams STrATTON, Massachusetts Institute of Technology. International Series
wn Physics. 615 pages, 6x9. $6.00

In this advanced text and reference book the author places primary emphasis on dynamic rather than static field
theory, postulating Maxwell’s equations from the outset. A mathematical formulation is followed by a comprehensive
investigation of energy and stress relations. The properties of static fields are then discussed and the rest of the book
is devoted to the propagation of plane, cylindrical, and spherical waves, the theory of radiation, and boundary-value
problems.

PYROMETRY. New second edition

By WiLLiam P. Woop and James M. Corxk, University of Michigan. 263 pages, 6x9. $3.00

The present edition of this text gives a comprehensive discussion of the principles and methods of the accurate mea-
surement of temperature. It also describes fully the construction, operation, uses, and efficiencies of various types
of equipment. The International Temperature Scale has been introduced and discussed, with an explanation of how
it is actually set up and what devices are used to define it.

Send for copies on approval

McGRAW-HILL BOOK COMPANY, INC.

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



