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The MacMichael Viscosimeter operates
on the torsion principle. A plunger of stand-
ard dimensions is suspended in the sample
by a torsion wire of fixed length. The sam-
ple is held in a cup, which is revolved at a
constant speed on a motor-driven platform.
The amount of torque imparted to the wire,
depending upon the viscosity of the material, is read on a graduated disc attached to the spindle.

By standardizing against solutions of known viscosity in poises, the results can be inter-
preted in poises, i.e., absolute units of viscosity. The four torsion wires provided permit viscosity
measurements up to 260,000 poises, or from water to stiff glue.

The MacMichael Viscosimeter has been improved by completely enclosing the motor, incor-
porating an electric governor to control motor speed, and by providing means so the sample can
be heated while rotating.

The MacMichael Viscosimeter is furnished complete with four wires of 22, 26, 30, and 34
gauge. These cover practically the entire range. For use with 110 or 220 volts A.C. or D$C.

210.00

Manufactured and Distributed by
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THE COMPARATIVE TOXICITY OF

Benedict B. Abreu and Carroll A. Handley

PUBLICATIONS IN PHARMACOLOGY

2-CHLORO-2-BUTENE 1,2,3-TRI-
CHLOROBUTANE, and 1,2-
DICHLOROETHANE
By
Elton L. McCawley

Volume 2, No. 8, pp. 89-98, 1 figure in text
Paper, 25 cents.

EFFECTS OF BENZEDRINE ON
RESPIRATION AND OXYGEN
CONSUMPTION AFTER
MORPHINE IN MEN
AND RATS

By

Volume 2, No. 9, pp. 99-104
Paper, 25 cents.

UNIVERSITY OF CALIFORNIA
PRESS
Berkeley and Los Angeles

Please address all communications to the
Berkeley Office.

THE

ORIENTATION
OF ANIMALS

Kineses, Taxes and
Compass Reactions

A Monograph on Animal Biology by Gottfried
S. Fraenkel and Donald L. Gunn. 1940.
360 pp. 134 illus. $6.50

The first comprehensive accountin English
of elementary orientation reactions since
Loeb's work in 1918.

Part | gives a simple integrated account
suitable for undergraduates. Part || re-
views recent work for more advanced stu-
dents. An essential book for the research
worker, whether he be general physiologist,
ecologist, or comparative psychologist.

OXFORD UNIVERSITY PRESS
114 Fifth Avenue New York

THE BL

Books in the Physical ‘Sciences

CULVER
@ Musical Acoustics

Intended for all those interested in the phys-
ical basis of musie, this book presents a sur-
vey of the principles of acoustics as they
apply to the production of musical sound,
and deals with the science of sound produc-
tion by the voice and by various musical
instruments.

By C. A. Culver, Ph.D., Carleton College
128 Illus., 194 Pages $2.50 (1941)

STRANATHAN ,
® The "Particles” of
Modern Physics

Based upon fifteen years teaching experience,
this text presents in a clear and intelligible
manner, the material essential to an appre-
ciation of modern physics and the newer con-
cepts of atomic struecture. The experimental
evidence upon which each eoncept is founded
has been stressed throughout.
By J. D. Stranathan, Ph.D.,

University of Kansas
© 211 Illus., 571 Pages $4.00 (1942)

FOLEY
@ College Physics, 3rd Edition

This third edition of Foley’s successful text-
book represents a thorough revision based
upon the very helpful suggestions of teachers
who have used the former editions. Its im-
proved arrangement of topics, new and ex-
tensive set of problems and excellent illus-
trations have distinet pedagogical value,
By Arthur L. Foley, Ph.D.,

Indiana University
470 Illus., 757 Pages $3.75 (1941)

McCORKLE
® Survey of Physical Science
for College Students

This text presents well organized material
for a comprehensive and balanced course.
It is distinguished by clarity of expression,
seientifie accuracy and an excellent choice of
subject matter. Carefully preparcd labora-
tory cxperiments are included.

By Paul C, McCorkle, Ph.D.,

State Teachers College, West Chester, Pa,

273 Tllus., 471 Pages $2.75 (1938)

PHILADELPHIA

AKISTON COMPANY,
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CRYSTALLINE BIOTIN axes BIOTIN CONCENTRATES

The following solutions of ctystalline biotin and biotin concentrates
are supplied for research purposes only.

SMaco Solutions Crystalline Biotin suitable for standard-
ization and microbiological assay procedures.

Crystalline Biotin (free acid)
1 ml. ampuls—25 micrograms . . $4.00 each

Crystalline Biotin (methyl ester) _
1 ml. ampuls—25 micrograms . . 3.50 each

SmAco Biotin Concentrates suitable for biological research,

Biotin Concentrate No. 200

Standardized to contain 20 micro-
grams per ml. of solunon Bottles

of SOml. . . . .. . $ 5.00each

Biotin Concentrate No. 1000
Standardized to contain 100 micro-
grams Ter ml. of solution., Vials
of 5ml. . . « . . . . . .

Biotin Concentrate No. 5000

Standardized to contain 200 micro-
grams Ter ml. of solution. Ampuls

S zmh 0N ATRNE 10,00 each
We will be pleased to send on request an 8 x 10 glossy print of
' typical biotin deficiency in the rat.

Your request for the above print, quotations on larger quamzt:e:, or your
order, will receive our prompt attention.

“REG. U. 8. PAT. OFF,

Research Laboralories
'S. M. A. CORPORATION

CHAGRIN FALLS, OHIO
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One Laboratory assistant can handle with high
I3 L L
efficiency fully twice the number of students as is
L 3 3
possible with other methods of guidance! :: : ::
INDEED, AN OUTSTANDING ECONOMIC ADVANTAGE
“FOR THE DURATION” OR ANY OTHER TIME—INVESTIGATE
GENERAL Z00LOGY, LABORATORY GUIDE
by
J. E. WODSEDALEK, Ph.B., M.Ph.,, Ph.D.
Professor of Zoology, University of Minnesota
This Laboratory Guide with its new method of Other outstanding features are:
guidance has been thoroughly tested during the past 3, 200 large and accurate drawings PRICE
few years by more than 2000 students annually at for visual guidance.
the University of Minnesota and other universities o N additional drawing paper is $2-75
and colleges of that state. Numerous other colleges necessary since 52 plates, many Shortened
and universities from all parts of the U. 8. that have with oufline drawings, are included fo‘-ﬂg:.e
adopted this manual are reporting equally remark- in the guide.—A significant war  Semester
able successes. time economy. $2.
Write for Examination Copy from
JOHN S. SWIFT CO., INC, 2100 LOCUST STREET, ST. LOUIS, MO.
A Simple CLINICAL TEST for VITAMIN DEFICIENCY
Th lue of I8
NEW (2d) EDITION JUST READY ‘g; ng vitamie GeRDaorometer test in di-
phasized in the medical literature. The test
is simple and provides a plotted curve, which
ATHLETIC INJURIES may be compared to formal. = As the Bior
photometer measures the speed of the visual
The patient’s aton snd by o scEarding
Prevention, Diagnosis and Treatment illumination, © Write for full information
BIO-MEDICAL INSTRUMENT C€O., Chagrin Falls, Ohi
By AUGUSTUS THORNDIKE, MD. hagri o
Surgeon in the Department of Hygiene, Harvar We shi
U . . : A . . S ) H d 8 p
TS Hedical School, ete. GUINEA PIGS
illustrated with 105 engravings. To all parts of U 8. A.
Tomor E16 Ba0s oth. $5.00, met graving Prices start at 75¢ oa. f.0.b. Burbank
o, $J.0U, net. Live delivery and satisfaction guaranteed.
Pacific Animal Supply, 126 N. Sparks St.,
Burbank, Calif.
By the Same Author
A MANUAL OF LaMOTTE BLOCK COMPARATOR
Lagi SRR
BANDAGING, STRAPPING Ladles, Qi
AND SPLINTING Hrirogen Yoo
Measurements.
. Portable
12mo, 144 pages, illustrated with 117 engravings. I(':;:;;z::li:l:;:
Librarian cover, $1.50, net. Complete with
any one set of LaMotte Permanent Color Standards, to-
gether with a supply of the correspondin% indicator solu-
tion and marked test tubes: Even with highly colored or
turbid solutions determinations can be made with accu-
LE A & FEBIGER racy. Full instructions accompany each unit. Complete,
f.o.b. Baltimore, $12.50.
WASHINGTON SQUARE  PHILADELPHIA, PaA. LaMotte Chemical Products Co.
Dept. “H” Towson, Baltimore, Md.
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ANALYTICAL
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.

BULBS FOR SCOPELITE (and Other Substage Lamps)

A-1493A 10 Watts, 110 Volts Each §.25,

A-1493B 15 Watts, 110 Voits ...... Each .40,

A-1493C 10 Watts, 110 VoIts ... Each .60,
(daylight)

A-1493H 25 Watts, 110 Volts ... Each .50,

A-1493G 10 Watts, 220 VOIS ...rereecrrcmerssaremssssess Each .55,

MOUNTING

CLARITE

MEDIA

For Covering Histological
Sections on Slides

These superior media are inert, high-melting,
water-white synthetic resins having many ad-
vantages over Canada balsam and gum damar.
Clarites have proper refractive indices and ad-

hesion to glass, and will neither become acid
nor discolor with age. Clarites are pure, uni-
form, perfectly transparent, and will not cause
stains to fade with age because they are abso-
lutely neutral and remain so.

Clarite and Clarite ‘‘X’’ Resins are avail-
able in lumps or ready-to-use solutions.

Send for booklet “Neville Clarite Mounting Media”

THE NEVILLE COMPANY

PITTSBURGH - PA.

ADAMS SCOPELITE

Attractively moulded of durable,
almost unbreakable Bakelite, it is cool
and efficient in operation. Can be
used either as a substage lamp (with
mirror removed) or in front of the
microscope.

Rear curve outlines position of
chromium plated concave reflector
which serves the dual purpose of in-
tensifying the light and preventing its
escape. Louvers, front and rear, cause
free circulation of cooling air through-
out the lamp without loss of light, so
that, even after extended use the lamp
can be handled. Frosted daylight
filter diffuses the light, giving uniform
illumination approximating daylight.

Borm 5318

Dozen 660  A-1493—ADAMS Scopelite, complete
with 6-foot Underwriters cord and

Dozen 342 plug, and 10 watt, 110 volt bulb.

Each $2.50, dozen $25.00

A-1493/F—ADAMS Scopelite, as
above, but with Corning daylight filter.

Each $3.25, dozen $32.50
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HE NEW WAVY “E"-with-star—
to Bausch & Lomb
nition of continued
in Producti

you or we may be called upon to make.

Vision for Victory

HE future of the world today depends on

American industry’s capacity to produce the
implements of war. The Soldiers of Industrial Pro-
duction must be welded into history’s most efficient
fighting organization before the spectre of aggres-
sion can be dispelled.

Because most skills depend on efficient function-
ing of the eyes, and because nearly one-third of the
people of the nation still have uncorrected faulty
vision, a valuable public service is performed by
calling attention of American workmen to the
importance of proper care of their eyes.

Taking as its theme “Vision for Victory,” an
advertising campaign (one insertion of which is

reproduced above) is now appearing in an extensive
schedule of nationally-circulated magazines. The
program is sponsored by the Better Vision Insti-
tute, a non-profit service association, supported by
the manufacturing, distributing and professional
branches of ophthalmic science.

We also hasten Victory who make minds keener
and hands surer through the improvement of
human vision.

BAUSCH & LOMB

OPTICAL COMPANY o ESTABLISHED 1853

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

Vor. 95, No. 2478
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THEATERS, GARDENS AND HORTICULTURE'

By Dr. C. STUART GAGER
BROOKLYN BOTANIC GARDEN

I APPRECIATE the gracious words of President Nason,
and I accept the award of the Arthur Hoyt Scott
Foundation with a sense of profound gratitude to the
committee of award, and especially to those who estab-
lished the foundation, which has been, and which will
continue to be, a potent factor in the encouragement
and enrichment of American horticulture, in memory
‘of one whose interest in plants reflected the highest
ideals and accomplishments of a gifted amateur.

To be deemed worthy of a place in a group of medal-
ists which includes Mr. John C. Wister, Professor
Liberty Hyde Bailey and Mr. J. Horace McFarland,

1 Given at Swarthmore College on May 23, on the occa-
sion of the presentation of the 1941 Arthur Hoyt Scott
Garden and Horticultural Award of a gold medal and

$1,000, and the dedication of a new open-air theater on
the campus.

the previous recipients of this award, and Mr. Rich-
ardson Wright, to-day’s recipient, is an honor which
any one might justifiably covet.

And T specially appreciate the privilege and honor
of having some part in the dedication of this beautiful
outdoor theater, which adds so much to the cultural
charm of Swarthmore College, already rich in cultural
assets and traditions.

It is superfluous to say that every friend of Swarth-
more is under special obligation to Mr. Thomas B.
MeCabe, of the class of 1915, whose generous interest
in the college and in the promotion of all that is best
in life has made this theater possible, as a memorial to
Arthur Hoyt Scott. .

The wish to be of service to mankind through the
medium of botanical science, to help “the man in the
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First death of adults ocecurred on July 12, 45 days
after hatching, and 43 days later half of the adults
were dead. The last adult, a male, died on October
26 at the approximate age of 152 days. Until July
31 the insects were kept in a basement laboratory
having only artificial light available day and night.
On that day the cage was taken to the greenhouse,
where it remained till the end of the experiment. The
insects behaved normally. They mated and the
females oviposited in sod which had been placed on
the floor of the cage.

The advantages of this method are obvious. The
experimenter needs only to fill the dishes with food
when necessary, provide water and occasionally re-
move the paper with feces from under the cages.

Mygrorna H. HAYDAR
UNIVERSITY FARM,
UNIVERSITY OF MINNESOTA

VITAMIN SYNTHESIS BY A YEAST CON-
VERTED FROM A HETEROTROPHIC
TO AN AUTOTROPHIC HABIT:

Saccharomyces cerevisiae is generally accepted to
be heterotrophic with regard to a number of vitamins.
However, the writers have succeeded in inducing ten
strains of this yeast to grow without an exogenous
supply of thiamin, pyridoxin, inositol and pantothenic
acid; in addition, a rich growth without even biotin
has been induced in the case of at least one strain.
Thus has evolved a yeast that will readily grow in a
synthetic medium containing no vitamins., This build-
ing-up process of autotrophic habit was accomplished
by means of prolonged incubation, by the use of a
large quantity of inoculum during the initial stages
and by successive transfers to solutions from which
one of the essential vitamins was omitted. Ordinarily
from four to seven passages sufficed to induce the
yeast to grow as well in the absence of a given vitamin
as it did in its presence. Then a second vitamin was
omitted from the medium, and the process was re-
peated until a complete, or nearly complete, auto-
trophic habit was established.

Yeast is a good source of vitamins, but since in its
turn it is dependent upon an exogenous supply of
growth factors, the question arises whether or not a
conversion from heterotrophic to autotrophic habit
might not affect vitamin synthesis and storage and thus
leave the cell devoid of vitamins. In order to answer
this, the writers grew their completely autotrophie
strain of yeast in a synthetic medium prepared from
vitamin-free chemicals. The cultures were incubated
at 25° C for four days; the ensuing crop of cells was

1 Published with the approval of the director of the
West Virginia Agricultural Experiment Station as Scien-
tific Paper No. 278. The writers are indebted to Drs.

8. A. Koser, W. G. Robbins and Robb 8. Spray for some
of the cultures used in this work.
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then harvested, washed, dried and tested for the vari-
ous vitamins. This was done by weighing 0.2 gram of
the cells for each 100 ml of the nutrient solution, boil-
ing for 5 minutes to extract the soluble parts, filtering,
sterilizing and inoculating with the test organisms.

The following organisms were used to detect the
different vitamins: Pythium ascophallon for thiamin;
Ceratostomella wulmi for pyridoxin; Lactobacillus
casei for riboflavin; Brucella suis for nicotinamide;
Clostridium acetobutylicum for para-aminobenzoie
acid and strains of Saccharomyces cerecisiae for ino-
sitol, pantothenic acid and biotin.

Two lots of nutrient solution were prepared. The
first lot, containing no vitamins, was divided into two
portions; the first portion was used as the control,
while the other contained, in addition, the water-solu-
ble parts of the yeast. The second lot of the nutrient
medium was divided into eight portions; each portion
received all the vitamins mentioned in this paper ex-
cept one. For instance, the first received all the vita-
mins except thiamin; the second received all except
pyridoxin, and so on down the list. Then each one of
the eight portions was divided into halves; the first
was used as the control, while the water-soluble parts
of the yeast were added to the second half to furnish
the missing vitamin.

The bacterial cultures were incubated at 30° C, the
yeasts and fungi at 25° C. Very slight or no growth
was observed in all the controls, while a rich growth
was made in all solutions containing the substar -es
extracted from the yeast cells. This indicates that
our strain of autotrophic yeast is capable of syn-
thesizing in appreciable quantities all the vitamins
mentioned in this paper.

In the building-up process of vitamin synthesis, the
writers have developed many strains of yeasts from a
single one. Some of these synthesize and store con-
siderable quantities of vitamins; others produce
smaller amounts, or almost none. This work will
appear later.

Lron H. LEoN1AN
VireiL GREENE LiLny
WEST VIRGINIA UNIVERSITY

BOOKS RECEIVED

American Standard Definitions of Electrical Terms. Pp.
311. American Institute of Electrical Engineers, New
York. $1.00.

BrowN, F. E. 4 Short Course in Qualitative Analysts.
Revised edition, Pp. vii+367. D. Appleton-Century
Company, Ine. $2.60.

CuADWIOK, HENRY D. and ArroN S. PopE. The Modern
Attack on Tuberculosis. Pp. viii+95. Oxford. $1.00.

Collateral Readings in Inorganic Chemistry. Second
Series. Idited by L. A. GorpraTT. Illustrated. Pp.
viii +198. D. Appleton-Century Company, Inc. $1.40,

SMarT, W. M. Foundations of Astronomy. Pp. vi+ 268.
Longmans, Green and Co. $4.20.

Warson, H.'B. Modern Theories of Organic Chemistry.
Second edition, Pp. vii+267. Oxford. $5.00.
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NEW TEXTS IN CHEMISTRY

Heat Transmission.
New second edition

By Wiiam H. McApAMs, Massachusetts
Institute of Technology. 455 pages, 6x9.
$4.50

In the new edition of this standard text approximately
85% of the old material has been entirely rewritten and
the rest has been revised. The purpose of the new edi-
tion is threefold: (1) to analyze the data on heat made
available by the research of the last decade in the light
of the basic mechanisms by which heat is transferred;
(2) to present the recommended relations in the form
of equations or graphs; and (3) to illustrate the method
of attack on new problems.

Optical Methods of Chemical Analysis

By Tromas R. P. GiBB, JR., Massachusetts
Institute of Technology. International
Chemical Series. 3891 pages, 6x9. $5.00

Here is a unique contribution to the literature of ana-
Iytical chemistry. The author covers the fundamental
theory, the design, and the practical application of the
ten optical instruments which are most widely used in
organic and inorganic chemical analysis. Emphasis is
placed on the design and technique of modern rapid
methods of micro and macro analysis by means of the
spectrograph, the spectrophotometer, colorimeter and
allied instruments, refractometer, microscope, and po-
lariscope.

Chemical Engineering for Production
Supervision

By Davip E. Pierc, R6hm and Haas Com-

pany, Philadelphia. Chemical Engineer-
ing Series. 232 pages, 6x9. $2.50

The author meets the needs of nontechnical men of the
chemical industry for a simple, understandable explana-
tion of the fundamental chemical engineering principles
upon which the successful operation of plant equipment
depends. The book presents those concepts of chem-
istry, physies, and thermodynamics most useful to op-
erating men, together with their application to five unit
operations of chemical engineering: Heat Transfer,
Evaporation, Distillation, Drying, and Flow of Fluids.

Chemical Engineering Plant Design.
New second edition

By Frank C. VIiLBranDT, Virginia Poly-
technic Institute. Chemical Engineering
Series. 452 pages, 6x9. $5.00

As before, the present revision of this well-known text
presents plant design as a tool of chemical engineering.
The author offers an analytical presentation of the
fundamental principles and factors involved in the de-

velopment of a techmically il «evnnanieally «fficient
plant process, from the 1 lwaaturs ~tuue thivmale the
development and pilot plant ~tuges 1ot cotmneterl

size unit. In the new second edition the book has been
thoroughly revised to bring the material up to date.

Introduction to Chemical
Thermodynamics

By Luxke E. StEINER, Oberlin College. In-
ternational Chemical Series. 516 pages,
6x9. $4.00

The purpose of this text is to acquaint the student with
the fundamental theory of thermodynamics and of the
relations between the thermodynamic functions; to pre-
pare him to utilize the various tables of thermodynamic
data and the data found in the current chemical litera-
ture; and to give him a sound background for more ex-
tended work in thermodynamies. The book deals with
the basic laws and concepts of thermodynamies and with
their application both to relatively simple chemical gys-
tems and to non-ideal systems.

Thermochemical Calculations

By Rarpa R. WENNER.
$4.00

In this book the author meets the need for a volume of
applied thermodynamics which presents a comprehen-
sive introduction to the modern principles, methods, and
data available for the solution of a wide variety of prac-
tical laboratory and technological problems. A feature
of the book is the presentation of the praectical contri-
butions of the theoretical physicist to the field of ther-
modynamics.

384 pages, 6x9.

Send for copies 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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| The
ZEISS
“’Standard”

|
Photomicrographic

Apparatus

e

HE Zeiss ‘“Standard’’ vertical camera satisfies modern demands for simplicity and speed

of manipulation, versatility and maximum efficiency in the varied fields of photo-

micro and -macro investigations. The arrangement of the camera as a separate unit permits

use of any standard microscope that may be available; also the addition of such supple-

mentary equipment as is needed. Procedure is facilitated by the ready removal of any

parts not essential to the particular work being done. The basic equipment (illustrated)
lists as follows:

“Standard” 34 x 414 Vertical Camera, consisting of
Base plate and pillar, extending and rotating bellows on metal slides,
one Graflex back with ground-glass and focusing panel, one double
plate holder, one sleeve serving as upper part of light-tight connection
between camera and microscope (but without microscope, lamp and

cable connection) .. ...... ... ... ... $175.00
Extra Double Holder 314 x 434" .. ... ... ... .. ... . ... ... 4.25
Collar serving as lower part of light-tight connection for microscope . 2.00

F.0.B. New York.

CARL ZEISS INC.

485 Fifth Avenue, New York

728 So. Hill Street, Los Angeles




