SCIENCE

Vor. LX DrcEMBER 5, 1924 No. 1562

CONTENTS
Muscular Activity and Carbohydrate Metabolism:

PrOFESSOR A. V. HinL 505
General Policies of the Carnegie Corporation: DR.
FrEDERICK P. KEPPEL 514

William Henry Emerson: J. L D rrvcreerierirrisios 517

Ned Hollister: X. 517
Scientific Events:
Jacques Loeb; The Japanese Earthquake of Sep-
tember 1, 1923 ; The New Seismic Station at Ford-
ham Ungversity ; Permanent Program of the Con-
ference on the Utilization of Forest Products.... 518
Scientific Notes and News. 520
Unwversity and EAucational NOTES.. 523

Discussion and Correspondence:
The Electrical Resistance of Certain Inhomo-
geneous Systems: PROFESSOR J. F. MCCLENDON.
How Many Figures are Significant: DrR. TRUMAN °
L. KELLEY. Opportunities for Science Teachers in
New York High Schools: RaLpH C. BENEDICT.
Suggested Modifications of the Celloidin Method:
ARTHUR KOEHLER. A4 Curious Surgical Case: DR.

DAviD STARR JORDAN 523
Scientific Books:

MacCurdy on Huwman Origins: PROFESSOR E. A.

HooToxN 526
Special Articles:

Electric Transport of Fluid across Mammalian
. Serous Membranes: Dr. STUART MUDD. Selachian

Denticles in the Cat: DR. BARRY J. ANSON....oun 527
The American Chemical Society :

Division of Biological Chemistry: Dr. R. A.

DuTcHER 529
Science News X

SCIENCE: A Weekly Journal devoted to the Ad-
vancement of Science, edited by J. McKeen Cattell
and published every Friday by

THE SCIENCE PRESS
Lancaster, Pa. Garrison, N, Y.
New York City: Grand Central Terminal,
Annual Subscription, $6.00. Single Copies, 15 Cts.
SCIENCE is the official organ of the American Associa-
tion for the Adv t of Sci Information regard-
ing membership in the association may be secured from

the office of the permanent secretary, in the Smithsonian
Institution Building, Washington, D. C.

Entered as second-class matter July 18, 19238, at the Post
Office at Lancaster, Pa., under the Act of March 8, 1879.

MUSCULAR ACTIVITY AND CARBO-
HYDRATE METABOLISM*

THE PROBLEM : INTRODUCTION
It has long been discussed whether the breakdown
of carbohydrate, rather than of other substances, is
primarily responsible for the provision of energy in
muscular contraction. It is known and accepted that

. work may be done, in the general melting-pot of the

body, by the use of any kind of foodstuff. We are’
now concerned, however, specifically with the primary
process of muscular contraction. 'In the complete
chain of processes involved in long-continued exer-
cise, this primary process may be disguised, or even
apparently obliterated, by simultaneous transforma-
tions which take place between the different food con-
stituents. Considering the internal combustion en-
gine, it is obvious that petrol and benzole may be
used indiseriminately for providing power and driv-
ing the machinery., In the same way, however, as
we ask whether carbohydrate is the specific fuel of
musele, or whether fat may be used in an identical
manner, so we might query whether petrol or coal
can be used in an internal combustion engine. The
obvious answer is that coal must be prepared before-
hand by distillation, before it can be used in the
engine, while petrol can be used directly; and that in
the preparation of coal to form benzole for use in
the engine, a considerable proportion of the energy
of the coal is' wasted, as regards its work-producing
power. Putting our problem in terms of the modern
theory of muscular activity and assuming that the
initial process in contraction—that which causes the
mechanical response—is an entirely non-oxidative
one consisting of the formation of lactic acid from
glycogen, we are asking now whether the recovery
process by which the lactie acid is restored to its pre-
cursor can go on at the expense of any oxidation, or
only of that of carbohydrate. May the recovery
mechanism, so to speak, be driven by any kind of
combustion, as a steam engine may be, or is it neces-
sary specifically to combust carbohydrate?

THE RESPIRATORY QUOTIENT

It has long been known that the respiratory quo-
tient during prolonged steady exercise is not unity.
It varies with the diet. That, however, does not an-

1 A lecture delivered at the request of the Mayo Foun-
dation, at Rochester, Minnesota, and at the Universities:
of Towa, Nebraska, Minnesota, Wisconsin and Michigan,,
in October and November, 1924.



SCIENCE—ADVERTISEMENTS ix

Marine Biological Laboratory
Woods Hole, Mass.
Biological Material

1. ZOOLOGY. Preserved mate-
rial of all types of animals for class
work and for the museum.

2. EMBRYOLOGY. Stages of
some invertebrates, fishes (includ-
ing Acanthias, Amia and Lepidos-
teus), Amphibia, Reptiles and some
mammals.
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Preserved mate-
, Fungi, Liverworts,
Mosses, Ferns and Seed Plants.

4. MICROSCOPE SLIDES in
Bacteriology, Botany and Zoology.

5. LIFE HISTORIES, Germinatior Studies
and Natural History Groups.

Catalogues furnished on application to

GEORGE M. GRAY, Gurator
WOODS HOLE MASSACHUSETTS

FORMER Professor of Petrograd Agricultural Col-
lege, biologist, desires to obtain a position with a
University, Biological Station or Museum of Natural
History. Address “K,” care of Science, 3041 Grand
Central Terminal, New York, N. Y.

N.U:

Northwestern University
MEDICAL SCHOOL

Situated in Chicago in close proximity to important
Hospitals with an abundance of clinical material.

ADMISSION REQUIREMENTS—Two years of College
credit, including a satisfactory course in Physics, Chem-
istry, Biology or Zoology, and French or German.

COURSE OF STUDY—leading to the degree of Doctor of
Medicine—Four years in the Medical School and a fifth
year either as Interne in an approved hospital or devoted
to research in some hranch of Medical Science.

GRADUATE INSTRUCTION—in courses leading to the de-
gree of Master of Arts or Doctor of Philosophy.

RESEARCH FOUNDATION—The James A. Patten Endow-
ment for Research affords unusual opportunities for ad-
vanced students of Medical Science to pursue special
investigations.

RESEARCH FELLOWSHIPS—Four fellowships of the
value of $500 each are awarded annually to promote
scholarly research.

TUITION FEES—The tuition fee for undergraduate stu-
dents is $215.00 a year.

Next session hegins October 2, 1925.

For information address

C. W. PATTERSON, Registrar
2421 South Dearborn St. Chicago, Illinois

_
Research Prize of $1,000

THE ELLEN RICHARDS RESEARCH PRIZE

is offered for award in the year 1925.
Theses by women based on indepen-
dent laboratory research are eligible
for competition and must reach the
Committee before January 15, 1925.

If the prize is not awarded a grant
is available under certain conditions.

For circulars of information and
application blank, apply to

President ADA L. COMSTOCK

Radcliffe College, Cambridge, Mass,

For further information apply to
the Secretary, Mrs. Samuel F. Clarke,
‘Williamstown, Mass.

GEOLOGIST

wants position after the holidays.

Address “F,” care of Science, 3941 Grand
L Central Terminal, New York, N. Y.

- —

TEACHERS WANTED

The Interstate Teachers’ Agency, Macheca
Building, New Orleans, La., needs teachers for
all departments of Science. Engagements made
now. No registration fee.

For sale, a collection of books and periodicals on
BIRDS, ANIMAL BEHAVIOR, PSYCHOLOGY,
etc. Send for list. Each item will be sold to the

highest bidder.
WALLACE CRAIG,
695 Huntington Avenue, Boston 17, Mass.

It

FOR SALE: Large, new Zeiss Microscope with all
Accessories; two large Cabinets, white enameled,
with glass sides and doors; Instrument Table with
glass top; two white enameled Washstands and
Pails. For particulars address: Professor L. Koeppe,
194 Brunswick Street, Rochester, New York.
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New Models of
Binocular Microscopes

for

Stereoscopic Vision

Model “BSM ” represents an entirely new design
and with its introduction we fulfill an urgent de-
mand for an instrument having low power magnifi-
cation, extremely long working distance which ren-
ders a magnificent stereoscopic image of exceptional
brilliancy.

It is available in three different magnifications,
varying from 3.5 to 10.5X, with a free working dis-
tance of 140 mm.

Eyepieces 3.5X render a field of vision 50 mm. diam.

“ (] € Ay M
BINOCULAR STEREO MAGNIFIER “ 7X “ ¢ vision 30 mm.diam.
MODEL “ BSM ” “ 1osX “ “ “ “ yision 30 mm.diam.

Universal Stand “ GLG-42” con-
sists of a heavy iron frame with
levelling screws, mounted thereto
a wooden plate. The upright pil-
lar is provided with a rack and
pinion over its entire length, af-
fording movement and focus to
the horizontal arm, which rests
upon the socket in which the pin-
ion is mounted. Provided with ball
—and several additional joints the
Binocular Body is subject to uni-
versal adjustment in any orienta-
tion.

This stand permits interchange-
able use of either Binocular Body
Tubes of model “BSM” or “Green-
ough” Microscope and therefore
affords a wide range of applica-
tion, not attainable with any other
type of instrument.

UNIVERSAL STAND “ GLG-42”
Can be used interchangeably with Binocular Body of Model Ask for Catalog O-III-A, descriptive
“BSM ” and Binocular Body of ‘ Greenough ” Microscope. of the above a t
—Binocular Body ‘“ BSM ” attached in above illustration, € a pparatus.
‘“ Greenough ” Body being detached.

CQUALLED,
‘11 SUPREME

»
NEW Yo
60 EAasT IO™ST

General Distributing Agents for Canada—The J. F. HARTZ CO., LIMITED, TORONTO, CANADA
Agents for Western States—California, Washington, Oregon, Idaho, Utah, Montana and Arizona
SPINDLER & SAUPPE, 88 Third St., San Francisco, Calif. ,
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A New Laboratory Potentiometer

Made in U. S. A.

‘ Model A” Laboratory Potentiometer, with cover removed.
Dimensions, 20%%"” x 10" x 624" high.

HE ‘“MODEL A’’ LABORATORY POTENTIOMETER is a high precision instrument intended for
use by Research, Educational and Standardizing Laboratories.
It has been designed and built with exceptional care to meet the most rigid requirements for accuracy
and permanence of adjustment. Its characteristics render it adaptable to a wide variety of uses and it
is so simple in operation that anyone of ordinary intelligence can use it.

Three Dials
There are three main operating dials in the potentiometer circuit, the third of which consists of
a single turn of slide wire. With this construction any setting on the Potentiometer can be ob-
tained by not more than one turn of each of three dials and very rapid manipulation is possible.

Visibility
The dial positions as well as all other adjustments are in full view, looking down on the instru-
ment from in front of it, so that the operator does not have to change his position in order to

make a reading. This is of great advantage, particularly when a large number of readings
are to be made.

Galvanometer
A small galvanometer of approximately 1 megohm sensitivity is included (shown at the front be-
tween the second and third dials.) This is very convenient for a large number of measurements
where the highest degree of accuracy is not required. The plug located back of the third dial
provides conveniently for changing over to an external high sensitivity galvanometer.

Range

The normal range of the Potentiometer is from 0 to 2.11100 volts by indicated steps of .00005
volt, easily readable to one-fifth of a division or to .00001 volt. Provision is made for dividing
this range by 10 for low potential measurements.

In operation .01 ampere is required through a total measuring resistance of 211.10 ohms.
Standard cell voltage compensation is provided, as well as battery-rheostat, galvanometer tap
keys and double-pole change-over switch for checking the Potentiometer current against the
standard cell. The binding posts project from the back of the instrument just beneath the
hard rubber top.

Price for the ‘‘Model A’’ Laboratory Potentiometer as shown above'and including
polished hardwood cover $280.00 net.

Further particulars in bulletin 10658 including deseription of Galvanometers and
other- auxiliary equipment. Write for copy.

JAMES G. BIDDLE

SCIENTIFIC INSTRUMENTS
1211-13 ARCH STREET, PHILADELPHIA




