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FISHER U-N-I-T-l-Z-E-D Constant Temperature Bath

Wide Range— Low Cost

The Fisher Constant Temperature Bath can be as-
sembled in numerous combinations of the available
units to meet the needs of a large number of heating
requirements. The thermostat operdates with any of
the commonly employed, low-boiling liquids over a
range of 26° to 104°C. and the heating elements can
be selected to provide the proper temperature as in-
dicated in the table below.

A feature of this Bath is the manner in which the
heating elements, stirrer, thermostat and thermom-
eter can be grouped at the edge of the large Pyrex
glass bath to provide an unusually large surface
area and volume for experimental apparatus.

Choose Units to Fill Your Particular Needs

The Pyrex Glass Bath and Base Unit form the nucleus
of the assembly. The bath permits full vision of all im-
mersed objeets. The Control Box, cast integral with the
base, contains a sensitive relay, condenser and resistors,
and ‘its cover is engraved to indicate the main switeh,
auxiliary heater switch, signal light, receptacles for auxi-
liary heater, intermittent heater and stirrer.

The thermostat is a very simple, effective form of the
vapor type.

The heaters are made of ¢‘Chromel A’’ wire embedded
in refractory cement and totally enclosed in 14-inch cop-
per tubing.

The following heater combinations are recommended:
Range Desired Intermittent Heater Auxiliary Heater

20°- 40°C use. 300 watt and 500 watt
40°- 60°C use. 500 watt. and 500 watt
60°~100°C use. 750 watt and 500 watt
100°-200°C use. 750 watt and 750 watt

Manufactured and Distributed by

15—444-5 Water Bath and Base Unit for Fisher Uni-
tized Bath. This unit consists of the 12 x 12-inch cylin-
drical Pyrex glass container, the base with stirrer support
and integral control box containing relay, condenser, re-
sistors, receptacles, switches, signal light, cord and plug
for 110 volts, 60 cycle, A.C. Each, $38.00

15-444-10 Thermostat Unit for Fisher Unitized Bath.
This unit includes three interchangeable glass tubes, one
top assembly with binding posts and adjustable contact.

Each, $8.60

15—444-15 Motor Stirrer Unit for Fisher Unitized Bath.
For 110 volts, 60 cycle, A.C. Each, $7.60

15-444-20 Heater Unit, 300-watt for Fisher Unitized
Bath. Bach, $11.00; 15—444-25, 500 watts, Each, $12.60;
15-444-30, 750 watts, Each, $14.00
16—444-35 Thermometer, —10° to 110°C. Bach, $2.50
15—444—40 Thermometer, — 5° to 200°C. Each, $2.70

FISHER SCIENTIFIC CO. EIMER AND AMEND

711-723 Forbes Street, Pittsburgh, Penna.

Headquarters for Laboratory Supplies

205-223 Third Avenue, New York, N. Y.

Science: published weekly by The Science Press, Lancaster, Pa.
Entered as second-class matter July 18, 1928, at the Post Office at Lancaster, Pa., under the Act of March 3, 1879.
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In the field of Pharmacology

EXPLOSIBILITY OF
INHALATION ANESTHETICS
AND RELATED COMPOUNDS

by

DAvip FieLping MARsH
Publications in Pharmacology

Volume 1, No. 29, pp. 369-374, 25 cents

MECHANISM OF ACTION
FOR VITAMIN K
by

Evton L. McCAWLEY and
CHARLES GURCHOT

Publications in Pharmacology
Volume 1, No. 27, pp. 325-338, 25 cents

UNIVERSITY OF CALIFORNIA PRESS
BERKELEY AND LOS ANGELES

FAMOUS

FOR THE FINEST
LABORATORY EQUIPMENT

LABORATORY
STIRRERS

@ Variable Speed Mod-
els for Laboratory
Use.

@ All Sizes for Indus-
trial Service.

@ Monel Metal Propel-
lers.

@ Precision Built
Throughout.

WRITE FOR
CATALOG

EASTERN ENGINEERING CO.

39 FOX ST., NEW HAVEN, CONN.

-

o

SURVEY OF PHYSICAL SCIENCE
FOR COLLEGE STUDENTS

By Paul McCorkle, Ph.D., State Teachers Col-
lege, West Chester, Pa. . : :
273 Tllus. 471 Pages $2.75

eachers Say:— ) )

It presents the subject with clarity and definite-
ness. o .

It avoids extended philosophical discussions
which confuse the student. :

It contains good teaching helps such as ques-
tions,  outlines, references, suggestions for
laboratory work.

Each of the 273 illustrations tells .a significant
story.

ournals Say:—

The method of linking historical data with the
subject matter is to be commended. .

The  experiments are - excellent, the -exercises -
carefully graded.

It is a well balanced orientation-coﬁrse.

It will give students the inspiration to proceed
through the more technical aspects of science.

THE BLAKISTON COMPANY, Philadelphia 1

LaMotte Standardized pH
Indicator Solutions

LaMotte Indicator Solutions are standard through-
out the world for pH control work. Manufactured
from purest chemicals, exclusively in the LaMotte
Laboratories; standardized and sold in Special Bot-
tles, they are guaranteed to give results of unvary-
ing accuracy at all times. LaMotte Standardized
Indicator Solutions are available for the range 0.2
PH to 13.6 pH. Prices sent on request.

LaMotte Chemical Products Co.

Dept. “H” Towson, Baltimore, Md.

Vor. 93, No. 2404
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SPECIAL PRODUCTS FOR
NUTRITIONAL RESEARCH

& .

LABORATORY DIET MATERIALS SMACO

PACKED IN HERMETICALLY SEALED TINS
Vitamin A Test Diet X1~

Vitamin B Complex Free Diet

Rachitogenic Diet No. 2—U.S.P. XI

Diet for the Production of Egg White Injury
Vitamin Free Casein

Salt Mixture No. 2—U.S.P. XI

Bio-dmzy protocols available upon request

CRYSTALLINE VITAMINS SMACO

Carotene—Crystalline (90% beta—10% alpha)

Alpha Carotene—Crystalline

Beta Carotene—Crystalline

Vitamin A—Crystalline

Thiamine Hydtochloride (Vitamin B,)—Crystalline

Riboflavin—Crystalline

Vitamin B, Hydrochloride—Crystalline

Nicotinic Acid (Pyridine 3-Carboxylic Acid)—
Crystalline

Nicotinic Acid Amide (Pyridine 3-Carboxylic Acid)—
Crystalline

Ascorbic Acid (Vitamin C)—Crystalline

2-Methyl-1, 4-Naphthoquinone—Crystalline

2-Methyl-1, 4-Naphthohydroquinone Diacetate—
Crystalline

These products ate prepared according to methods
specifically developed to meet the strict requirements
of our own research laboratories.

Complete information on prices, quantities, etc.,
supplied upon request.

RESEARCH LABORATORIES

S.M.A. Corporation

C HAGRIN F ALLS, O HIO
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New TWO-STAGE VACUUM PUMP
STANDS YEARS OF HARD SERVICE

DUO-SEAL Internal Vane Pump maintains high vacuum
performance after protracted periods of laboratory and

industrial use.

CAPACITY—19 liters of free
air per minute at pump speed
of 475 R. . P. M.

VACUUM—O0.1 micron (.0001
mm Hg.) Tested on certified
gauges. Many register less
than .07 micron.

NOISELESS IN OPERATION.

EXHAUST CHAMBER ar-
ranged for collection of
gases where desired.

OIL POSITIVELY SEALED
IN—none can back up.
WRITE FOR CIRCULAR

No. 1400-B

No. 1400-B — DUO-SEAL VACUUM PUMP,

Two Stage, Motor Driven. Mounted on cast - . s o .

iron base with 14 HL.P. 110 volt A.C. motor w M w l h S t_]f C p y

and V Belt with ?Jelt tightening device. = - e C CIen 1C Om a’n
Each, $85.00 Established 1880

No. 1400—DUO-SEAL VACUUM PUMP, Two 5

Stage, with pulley but without belt, motor 1517 Sedgw:ck Street

SE-DRBS . ..ciscinprissvasnnisienes Only $60.00

ANALYTICAL

Chicago. Illinois.U.S.A.

MODERN pH and CHLORINE CONTROL

This 80 page book gives
all necessary information for
the practical application of

REAGENTS

Coleman & Bell

Analytical Reagents are
manufactured to meet
definite standards of pur-
ity, including the specifi-
cations of the Committee
on Analytical Reagents of
the American Chemical
Society. Our list includes
all of the common items
and many rare and un-
usual compounds suitable
for special analytical pro-
cedures.

Catalog upon request

THE COLEMAN & BELL CO.

MANUFACTURING CHEMISTS
NORWOOD, OHIO, U. S. A.

7800 York Road

pH, chlorine and phosphate
control and for water analysis.

It contains a simple ex-
planation of the meaning of
pH control, its application to
various ‘processes and descrip-
tions of Taylor Slide Com-
parators, with methods of op-
eration, and precautions which
must be observed.

Copy sent free on request.

‘W. A. TAYLOR & CO., INC.
Baltimore, Md.

THE SCIENCE PRESS
PRINTING COMPANY

PRINTERS OF

SCIENTIFIC AND EDUCATIONAL
JOURNALS, MONOGRAPHS
AND BOOKS

Correspondence Invited

LANCASTER, PENNSYLVANIA
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A NEW SARGENT
CONSTANT TEMPERATURE
WATER BATH

Guaranteed accuracy and uniformity,
=+ 0.25°C. All immersed vessels fully
visible through walls of bath. Range,
up to 60°C.

This new bath has just two compact oper-
ating units—a linear expansion type ther-
moregulator and a heating and circulating
tower. The illustration clearly shows how
this concentration of parts leaves a high per-
centage of the total bath space entirely free
of obstructions, and so materially increases
the amount of space that can be used for in-
sertion of vessels.

From the standpoint of convenience, there
are fewer elements to assemble, adjust and
care for. Both the thermoregulator and
heating and circulating tower are integrally
mounted in a one-piece lightweight aluminum
casting which rests on the rim of the heavy
Pyrex glass container. The entire unit can
be lifted out of the bath when desired—there
are no clamps of any kind.

Performance is guaranteed—accuracy of
regulation and uniformity of temperature at

every point in the bath are =+ 0.25°C. The
circulating and heating tower contains a tur-

bine impeller and all heating units. Heat is
thus correctly applied to the water at the
point of its most rapid circulation. The uni-
formity of temperature produced by this bath
is directly dependent upon this type of heat-
ing and circulating system which is the same
as that used in the 0.01° Sargent Constant
Temperature Water Bath.

S-84860 WATER BATH—Constant Tempera-
ture, Full Visibility, 0.25° C, Sargent. Com-
plete with heavy molded Pyrex glass con-
tainer, 12 inches high and 12 inches in
diameter; circulating and heating unit with
motor; linear expansion type thermoregu-
lator with temperature reference dial and
cord and plug. Water depth, 11 inches.
Range, up to 60°C. For operation from 110
volt 60 cycle single phase circuits ... $75.00

SARGENT

LABORATORY SUPPLIES
E.H.Sargent & Co.* 155-165 East Superior St., Chicago
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BAUSCH & LOMB
PHOTOMICROGRAPHIC

|

CERTAINTY

In many laboratories, large and small, where a photomicrographic record is are-
quired part of every microscopic observation, Bausch & Lomb Photomicrographic
Equipment is used because of its speed, accuracy and convenience in operation.
Here are some of the major reasons why B&L Equipment GBVP, one of the most
universally used, simplifies the making of high quality photomicrographs:

4.

. This one equipment provides

all magnifications from the low-
est Micro Tessars to the highest
oil immersion objectives and
high power eyepieces.

. Adjustable microscope support

accommodates practically any
standard type of microscope.

. Camera has 40” bellows exten-

sion and all-metal back which
takes up to 8” x 10” plates.

Extension device permits focus-

ing microscope from operating
position back of camera.

. Illuminating unit and micro-

scope support are mounted on
the same base.

. Light source, microscope and

camera are rigidly aligned.

. Concealed, adjustable spring

suspension shock absorber
counteracts vibration.

. Heavy rigid supporting stand

has convenient plate holder and
accessory cabinet.

In the complete B&L line of Photomicrographic apparatus, you will find an equipment
best suited to your individual requirements. For complete details, write to Bausch & Lomb

Optical Co., 642 St. Paul Street, Rochester, N. Y.

EQUIPMENT

PLUS EASE IN OPERATION

For The Metallographer
The B&L Large Metallo-
graphic Equipment is used
in leading industrial, com-
mercial and educational
laboratories. It is one of a
complete line of instru-
ments designed especially
for metallographic work.
Catalog E-225, ‘“‘Metallo-
graphic Equipment and
Accessories’’ will be sent
on request.

BAUSCH & LOMB
OPTICAL COMPANY

EST. 1853

FOR YOUR EYES, INSIST ON BAUSCH & LOMB EYEWEAR, MADE FROM BAUSCH
& LOMB GLASS TO BAUSCH & LOMB HIGH STANDARDS OF PRECISION
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A MATHEMATICAL THEORY OF EQUILIBRIUM WITH
APPLICATIONS TO MINIMAL SURFACE THEORY®

By Professor MARSTON MORSE
INSTITUTE FOR ADVANCED STUDY, PRINCETON, N. J.

THE theory of equilibrium points or eritical points
of funetions appears in fragmentary form in the work
of Poincaré, Maxwell and Kronecker. Birkhoff intro-
duced the minimax principle and applied it in dy-
namies. A systematic study of the critical points of
functions of n-variables was begun by the author in
1922. A. B. Brown made important contributions.
In 1924 the calculus of variations in the large was
introduced and developed as an extension of the theory
of critical points of w-variables. The integrals used
were ordinary and were regarded as functions of the
curves along which they were evaluated.

1 Address of the retiring vice-president and chairman

of the Section on Mathematics of the American Associa-
tion for the Advancement of Science, Philadelphia, De-
cember 27, 1940.

In 1937 the theory was put on a more general basis
with the function defined on an abstract metrie space.
For details the reader may refer to the author’s
fascicule on “Functional Topology and Abstract Vari-
ational Theory,” published by Gauthier-Villars, Paris.
In this general theory one is free from any limitation
of dimension. It is immaterial whether the indepen-
dent variable is a point in a Euclidean space, a curve,
a surface or a more general configuration. A eritical
point of a function of n-variables is a point at which
all the partial derivatives vanish. When the function
is an integral in the calculus of variations—for ex-
ample, the integral of length on a surface or the area
of a surface bounded by a curve—a critical point
(curve or surface) is one satisfying the Euler-La-
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It will be seen that the glycerin-buffer trypsin solu-
tions stored in the icebox are stable over long periods.
By slightly increasing the ineubation time for diges-
tion (at the most by two or three minutes), the iden-
tieal end-point may be obtained for an indefinite
period (three years at least) with a single standard
solution of trypsin.

Ken~yerH L. BurpboN
LouisiANA STATE UNIVERSITY,
ScHOOL OF MEDICINE

PURIFICATION OF DIPHTHERIA
ANTI-TOXIN

A proTEIN has been obtained from equine anti-
diphtheria plasma which is highly antitoxic and which
satisfies the criteria for a pure protein. The prepara-
tion contains about 700,000 to 1,000,000 anti-toxin
units per gram protein nitrogen by the Ramon floccu-
lation test and about 700,000 anti-toxin units per gram
by guinea pig protection test. This is about 20 times
the activity of the original antisera and agrees ap-
proximately with that reported by Pappenheimer and
Robinson® and by Pope? for anti-toxin prepared by a
different method. The material is completely precipi-
tated by diphtheria toxin.

Dr. Alexandre Rothen has examined a sample of
the protein in the ultra-centrifuge and in the Tiselius
electrophoresis cell. Both methods show the presence
of only one protein at pH 7.3. A slow migration to
the anode is observed at this pH (e 4 x 10-® em?/sec.
volt). The rate of sedimentation (S2¢=5.77x10-12%)
indicates a figure of about 80,000 for the molecular
weight. At pH 8.0 the protein migrates also slowly
to the anode and is homogeneous. At this pH the
material shows some aggregation in the ultra-centri-
fuge. Salt precipitation shows that some denaturation
oceurs at pH 8.0 and becomes marked in slightly more
alkaline solution.

The solubility of this sample varied slightly, how-
ever, with different quantities of solid indicating the
presence of more than one protein. A second more
highly purified preparation showed constant solubility,
independent of the quantity of solid present. The
protein therefore satisfies the criteria for a pure pro-
tein.

Several samples have been obtained in the form of
fine, poorly formed needles and thin plates. The pro-
tein has been prepared from three different lots of
plasma precipitated with four different lots of toxin.

The method of preparation consists in precipitating
the toxin anti-toxin ecomplex. This precipitate is dis-
solved by the addition of acid and the toxin destroyed
by digestion with trypsin at about pH 3.7. The anti-
toxin is then purified by fractionation with ammonium

1 A. M. Pappenheimer, Jr.,, and E. S. Robinson, Jour.
Immunol., 32: 291, 1937.
2 C. G. Pope, Brit. Jour. Exp. Path., 19: 245, 1938,

Vor. 93, No. 2404

sulfate at pH 7.2. The purified antibody is soluble in
0.50 saturated ammonium sulfate pH 7.4 and insoluble
in 0.65 saturated ammonium sulfate.

Twenty-five to 50 per cent. of the original antibody
may be recovered after the removal of the toxin. This
crude antibody has a titre of from 300,000 to 500,000
units per gram protein nitrogen. It exhibits only one
moving boundary in the electrophoresis cell, but there
is marked spreading and the solubility test shows this
crude preparation to be far from homogeneous.

The toxin and anti-toxin were furnished by the
Biological Laboratories of E. R. Squibb and Sons.
The animal protection tests were carried out by Dr.
W. E. Bunney, at E. R. Squibb and Sons, New Bruns-
wick, N. J.

JouN H. NorRTHROP
LABORATORIES OF THE ROCKEFELLER
INSTITUTE FOR MEDICAL RESEARCH,
PriNcETON, N, J.

BOOKS RECEIVED

Academy of Political Science, Proceedings, January, 1941.
The Defense of the United States. Pp. iv+145. The
Academy, New York.

ALBERT, A, ADRIAN. Iniroduction to Algebraic Theories.
Pp. viii +137. University of Chicago Press. $1.75.
Aristotelian Society, Proceedings. Papers during 1939-
40. Pp. xviii+266. Harrison & Sons, Ltd., London.

25s,

BAKER, WILLIAM O. and others. Annals of the New York
Academy of Sciences. Vol, XL, Pp. 289 +481. The
Academy, New York.

Carnegie Institution of Washington. Publication No.
517, Papers from Tortugas Laboratory, Vol. XXXII.
Pp. iv+412. TIllustrated. The Institution.

CASTIGLIONI, ARTURO. A History of Medicine.
xxviii+ 1013 +x1. 443 figures. Knopf. $8.50.

CATTELL, PSYCHE. The Measurement of Intelligence of
Infants and Young Children. Pp. 274. Illustrated.
The Psychological Corporation, New York.

DARLINGTON, HENRY T., ERNST A, BESSEY and CLIVE R.
MEGEE. Some Important Michigan Weeds. Pp. 216.
94 figures. Michigan State College, East Lansing.

FuLLER, F. D. and JAMES SULLIVAN. Commercial Feed-
ing Stuffs from September 1, 1939 to August 31, 1940.
Bulletin No. 594 of Texas Agricultural Experiment Sta-
tion. Pp. 221, Agricultural and Mechanical College
of Texas.

GREEN, DAviD E. Mechanisms of Biological Owidations.
Pp. 181, 22 figures. Cambridge University Press, Maec-
millan. $2.75.

HARDY, G, H. Ramanujan: Twelve Lectures on Subjects
Suggested by His Life and Work. Pp. 236. Cam-
bridge University Press, Macmillan. $6.00.

Hivus, E. SHERBON. Outlines of Structural Geology. Pp.
172. 105 figures. Nordeman. $2.25.

NeEwBY, WiLLiAM W, The Embryology of the Echiuroid
Worm Urechis Caupo. Pp.xiv+ 219, 85 figures, Amer-
ican Philosophical Society. $2.00.

Puiures, E. G.  Functions of a Complex Variable ; With
Applications. Pp. 140. 17 figures. Interscience Pub-
lishers. $1.50.

SuirH, OHARLES M. and MARY M. Roos. 4 Guide to
Guidance. Pp. xvi+440. Illustrated. Prentice-Hall.
$3.00.

WEYL, CHARLES, S. REID WARREN, JR. and DALLETT B.
O’NEILL. Radiologic Physics. Pp. xvii+ 459, Illus-
trated. Charles C. Thomas. $5.50.

Pp.
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NEW WILEY BOOKS

EXTERIOR BALLISTICS

Prepared under the Direction of Lt. Col. THOMAS J. HAYES, formerly
Professor of Ordnance and Science of Gunnery, United States Military
Academy.

This pamphlet represents a reprinting of Chapter X, Exterior Ballisties,
and Chapter XII, Bombing from Airplanes, from the author’s larger
work, ‘‘Elements of Ordnance.’’ It is presented in this form on the
recommendation of the War Preparedness Committee of the American
Mathematical Society and the Mathematical Association of America. It
is designed particularly for courses in ballistics which are being given by
departments of mathematies, physics, and engineering. The material
presented is the latest and most authoritative available,

98 pages Illustrated 6 by 9 Paper, $1.00

INTRODUCTORY READINGS IN
CHEMICAL AND TECHNICAL GERMAN

Edited by JOHN T. FOTOS, Professor of Modern Languages, and JOHN
L. BRAY, Head of the School of Chemical and Metallurgical Engineer-
ing ; both at Purdue University.

This book is a part of the four-volume Purdue series for students of chem-
istry and other sciemces. It is suitable for use by those who have had
elementary instruction in German grammar. Four sources provide the
readings: Dr. A. Stavenhagen’s ‘‘Kurzes Lehrbuch der Anorganischen
Chemie,”’ Ullmann’s ‘‘Enzyklopddie der technisechen Chemie,’’ current
research articles from two prominent publications, and Euken und Jakob’s
¢¢Der Chemie-Ingenieur.’’

303 pages 5% by 8 $2.50

INSECT PESTS
OF FARM, GARDEN AND ORCHARD

By LEONARD M. PEAIRS, Professor of Entomology, West Virginia
‘ University.
! Sanderson and Peairs’ ‘‘Insect Pests’’ has been revised by Professor

Peairs. The book now offers a concise but adequate summary of the
groups of insects and their classification, with particular attention to
those groups which include important pests, predators and parasites. The
numerous insecticides developed in recent years are briefly discussed and
evaluated. Particular stress is given to the utilization of natural control
agencies, to mechanical control methods, and to the insecticides which do
not leave undesirable residues.

Fourth Edition 549 pages 648 illustrations 6 by 9 $4.00

EARTH SCIENCES

By J HARLEN BRETZ, Professor of Geology, University of Chicago.

A part of ‘‘The Sciences: A Survey Course for Colleges,’’ edited by
Gerald Wendt. This is an elementary, compact, and at the same time
thoroughly interesting study of the earth sciences. It is an ideal book
for an introductory eourse; for a brief, fundamental survey. Under the
major headings of earth, water, and air, this analysis forms a sound and
practical treatment of geology, physical geography, oceanography and
meteorology.

260 pages 129 illustrations 5% by 83 $1.75

JOHN WILEY & SONS, INC.
440 FOURTH AVENUE, NEW YORK, N. Y.
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PULFRICH PHOTOMETER

((Arranged as Colorimeter )

This instrument is designed for colorimetry with-
out comparison solution. It measures the absorp-
tion occurring in different wave-length regions with
a degree of precision formerly obtainable only with
a spectro-photometer. The results are rapidly de-

termined by one measurement without variation of
the depth of liquid.

Additional accessories equip this instrument as a
Nephelometer, Glossimeter, and Comparison Micro-
scope. Literature will be gladly sent on request.

(Prompt delivery from stock)

CARL ZEISS, INC.

4 8 Fifth Avenue ‘ 728 So. Hill Street
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