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Volume Completed . . .

UNIVERSITY OF CALIFORNIA
PUBLICATIONS IN

ZOOLOGY

VOLUME XLIV
1940-1941
1. A Biogeographical Study of the Ordi-
noides Artenkreis of Garter Snakes

(Genus Thamnophis), by Henry 8.
Fitch $1.50

2. A Field Study of the Growth and Be-
havior of the Fence Lizard, by Henry

S. Fitch 25
3. Speciation in the Avian Genus Junco,

by Alden H. Miller ... 3.00
Index

Each title may be purchased separately at
the indicated prices or the entire group of
papers comprising the volume at $4.25.

Orders to be sent to the Berkeley office of the

UNIVERSITY OF CALIFORNIA PRESS
BERKELEY AND LOS ANGELES

GENES AND CHROMOSOMES
STRUCTURE AND ORGANIZATION

Volume IX (1941) of the Cold Spring
Harbor Symposia on Quantitative Biology,
about 300 quarto pages, 16 plates and num-
erous figures.

Biological, chemical, physical and mathe-
matical aspects of the problem are consid-
ered in 34 papers under the following head-
ings: structure of chromosomes as revealed
by optical methods; salivary gland chromo-
somes ; spontaneous and induced changes in
chromosome structure ; mutations; physical
aspects and tools ; properties of giant mole-
cules as related to chromosome problems;
and conclusions.

Previous volumes: I (1933) Surface Phe-
nomena; II (1934) Growth; III (1935)
Photochemical Reactions; IV (1936) Exci-
tations; V (1937) Internal Secretions; VI
(1938) Protein Chemistry; VII (1939) Bi-
ological Oxidations; VIII (1940) Permea-
bility.

Single volume $4.50; set of three $10.00; set of

nine $24.00. Table of Contents from the Biologi-
cal Laboratory, Cold Spring Harbor, N. ¥.

STAIN TECHNIQUE
by W. H. Emig

Reference data for each of the 188 dyes listed
in Stain Technique includes the results of tests for
acid, alkali, and salt action; the composition of an
effective stain; the color fastness; and the affinity
for tissues. 75 pages, 7 x 10.

Remit $1.00 per copy with order to:

W. H. Emig, University of Pittsburgh,
Pittsburgh, Pa.

EXPERIMENTAL RADIO. (Fourth edltloni
186 experiments.) B’gh R. R. Ramsey, Prof. of
Physics, Ind. Univ. e experimenter’s manual:
Measurements, Tests, Calibrations, with ordinary
radio and physical apparatus.

FUNDAMENTALS OF RADIO. (Second edi-
tion, 426 pages.) Modern radio explained with a
minimum of mathematics. ‘‘Ramsey manages "to
supply that missing fact which seems to be hidden
in other books.”  Experimental, $2.75. Funda-
mentals, $3.50 postpaid.

RAMSEY PUBLISHING CO.

PLANT EXPERIMENTS
FREE BOOKLET: Colchicine, so-called ‘‘plant
evolution drug,’’ Soilless Growing, Hormoplant,

Parthene, ete. Send stamp.
QUESTRO

Bloomington, Indiana

Wellesley, Mass.

STRANGE MALADY

The Story of Allergy

BY WARREN T. VAUGHAN

In this book one of the most common maladies
to which human beings are subject is discussed
for laymen by a man who is as distinguished for
his literary style as for his eminence as a scientist.
It is 'a book that is as interesting as it is valuable.

“A book as easy to read and understand as a primer, and
as interesting as a novel.” Science News Letter.

“An informative and fascinating work in nontechnical
terms.” Nashville Tennessean.

“Few have been the occasions for this reviewer to find in
a book written for nontechnical readers such a completely
scientific, lucid and charming exposition of a subject.”
The Saturday Review of Literature.

This is the second nontechnical book published
for the American Association for the Advancement
of Science by Doubleday, Doran and Company.
Price to members of the Association $2.50; to
others, $3.00.

American Association
for the Advancement of Science
Smithsonian Institution Building,

‘Washington, D, C.
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INTERNATIONAL SIZE 2 CENTRIFUGES

| — LARGE CAPACITY—
HIGH SPEED—
STURDY CONSTRUCTION

THE REINFORCED SIZE 2 CENTRIFUGE
is shown here equipped with the Multispeed At-
tachment and high speed head. Speeds up to
18,000 r.p.m. or 25,000 x gravity are obtainable
with a capacity of six 7 ml. tubes.

This Centrifuge will also swing four 250 ml.
bottles at approximately 3000 r.p.m. with relative
centrifugal force of 2000 x gravity.

THE STANDARD SIZE 2 CENTRIFUGE is
shown at the right equipped with six-place head
suitable for swinging the standard 250 ml. centri-
fuge bottles or the patented 300 ml. blood bottles
distributed by intravenous system suppliers.

128 of the 14” x 4” blood tubes can be centrifuged
at one time in this machine when the No. 381
eight place multiple carriers are used in the 16-
place head No. 250A. 96 of the 53” x 4” blood
tubes can be used by substituting the 6-place’
multiple carriers No. 380.

Write for Bulletin C2

INTERNATIONAL EQUIPMENT COMPANY

352 Western Avenue Boston, Mass.
Makers of Fine Centrifuges for More than Forty Years
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Also for MICRO and SEMIMICRO WORK

The above Centrifuges will accommodate six 15 ml. round
bottom or taper bottom test tubes. Micro and semimicro tubes
by pur ing extra

No adapters are required.
Other ADAMS CENTRIFUGES and laboratory supplies
If you do not

(5 ml. to 0.5 ml.) can be
shields, prices from 50c to 75c each.

are described in our new Catalog No. 102SC.
already have a copy write for one on your letterhead please.

| FUGE for SIX 15 ml. TUBES, complete with six round

- each graduated and ungraduated taper bottom 15 ml.

5000 R.P. M. on D.C.

with underguard No. CT-1055.
with six 15 ml. tubes loaded.
4200 R.P.M. on A.C. with same load.

- ADAMS ANGLE CENTRIFUGE

| These centrifuges offer important advantages over the
| conventional units.
| —the tubes being suspended at a fixed 52° angle—thus,
- faster sedimentation is achieved by the shorter distance

| particles are required to travel . . .

They utilize the new angle principle

creating mass, and

reaching the bottom more quickly. When at rest, the

| tubes remain in the angular position and no stirring up
. of sediment results.

CT-1000 ADAMS SENIOR SAFETY-HEAD CENTRI-
bottom brass shields with rubber cushions and three

glass tubes. Without Underguard Bach $52.50
CT-1001 Same as the above but without shields or
tubes Each $49.50
CT-1055 UNDERGUARD for Safety-Head, made of
aluminum ... ... . Each $ 3.50
Above Centrifuges have universal motors for 110-volt A.C. or
D.C. current. They can also be supplied to operate on 220-

volt A.C. or D.C. current. Additional charge of $2.00 is made
for 220-volt motors.
INC.

CLAY-ADAMS C

[ 44 EAST 23rd STREET, NEW YORK, N. Y.

Klett made ...
Glass Absorption Cells

Fused under high temperature with acid, alkali and other
solvent resisting cement. Optical flat walls. Many stock sizes.

Special requirements made to order.

Sole manufacturer in the United
States of fused Electrophoresis cells

Makers of complete Electrophoresis Apparatus

Klett Manufacturing Co.

179 East 87th Street, New York, New York

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.

N MANUFACTURING CHEMISTS
NORWOOD, OHIO, U.S. A.
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VITAMIN-FREE CASEIN
SMACO

N VITAMIN EXPERIMENTATION the type of dietary pro-
I tein employed may well be the most important factor.
When Vitamin-Free Casein SMACO is the protein in the
deficiency diet, uniform and consistent depletion of test
animals occurs well within the required time interval speci-
fied by the U.S.P. or other standard test methods. Recent
work suggests the suitability of Vitamin-Free Casein
SMACO for vitamin K* and biotin? assay and experimental

procedures in chicks.

Vitamin-Free Casein SMACO is prepared in our labora-
tories by a special extraction process which insures a com-
pletely vitamin-free product. Each package bears a control
number that identifies the protocols showing rigid bio-
logical assay, control of uniformity and freedom from

complicating vitamin factors.

Vitamin-Free Casein SMACO has found widespread accept-
ance in university, pharmaceutical and industrial labora-

tories. We therefore invite you to try this reliable source

of protein in your next biological investigation.

Write for the booklet *Spe- 1. ANSBACHER, S.: Proc. Soc. Exp. Biol. & Med., 46:421:1941.
cial Products for Nutritional 2. ANSBACHER, S., and Lanpy, M. (In Press).

Research” for additional in-

formation on Vitamin-Free

Casein SMACO, prepared

diets for U.S.P. assays, crys- RESEARCH LABORATORIES
talline vitamins and other ) N

biochemicals of nutritional S. M. A. Corporation
interest. CHAGRIN FALLS, OHIO

AR
D PRSPPI DEDESEDS. gn(o o e s e



SCIENCE—ADVERTISEMENTS Vor. 94, No. 2446

WHEN MINT'

N,

R
g

In these critical times our Nation's labora-
tories work at a new tempo. For America
is matching days against a decade. Time
is vital.

Fortunately, the modern laboratory
need waste little time in “‘tooling up.’”” The tools of science
have kept pace with science itself.

Corning through its Research in Glass, with the cooperation
of its chemist-customers and the advice and counsel of labora-
tory supply dealers, has made America independent of foreign
sources. Two new lines— Vycor brand Glassware and Pyrex
brand Fritted Ware —have been introduced and recently en-
larged. New items have been consistently added to the regular
Pyrex Laboratory Ware line, and improvements such as straight
side walls in Standard Taper (§) Ware and the tooling of Ring
Neck Flasks for accurate stopper fit—all con-

tribute to faster, better laboratory work. S e AR KN (RIT
In short, the American laboratory is well
prepared to play its part in our Nation's De-
fense efforts. Come to the Chemical Exposi-

tion. Visit our booths (spaces 332-333 and ]
346-347). See for yourself the latest results of s
Corning Research. And if you have not re- i
ceived our new catalog No. LP-21, send for ExPosiTion ’\‘
it. It tells all. INDUSTRIES

“PYREX' and “"VYCOR’’ are trade-marks
and indicate manufacture by

CORNING GLASS WORKS . CORNING, NEW YORK

R

[;(]I’..\I\li

means
X Research in Glass
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@ In connection with the greatly increasing
number of studies of nutritional problems,

investigators have recognized the need for
pure chemicals as the individual constituents
of basic diets, to eliminate difficulties caused
by the introduction of unknown factors.
The rapid progress of recent years in the
isolation, identification, and synthesis of the
vitamins, especially those of the B complex,
has fulfilled part of this need, but there re-
mains the problem of the supply of pure
amino acids in the required quantities.
The successful activities of Merck & Co.
Inc. in furthering research and development
of the vitamins, particularly those of the
water-soluble group, has led the Coxhpany
to engage in the commercial production of

pure amino acids.

The following pure amino acids are
now available at prices calculated to per-
mit investigation of their nutritional
significance:

Aminoacetic Acid
(Glycocoll, Glycine)
Beta-Alanine
dl-Alpha-Alanine
d-Cysteine Hydrochloride
1-Cystine
dl-Glutamic Acid Monohydrate
d-Histidine Monohydrochloride
*]-Hydroxyproline
dl-Isoleucine
dl-Leucine
*d-Lysine Monohydrochloride
dl-Lysine Monohydrochloride
*dl-Methionine
dl-Norleucine
dl-Phenylalanine
*I-Proline
dl-Serine
*dl-Threonine
*[.Tryptophane

dl-Valine

*Available in restricted quantities.

FINE CHEMICALS FOR THE
PROFESSIONS AND INDUSTRY SINCE

x /875 *

MERCK & CO. Inc. e/”ana;&cfmu}tg%midté RAHWAY,N.]J.



8 SCIENCE—ADVERTISEMENTS Vor. 94, No. 2446

THERMOSTAT STUDIES
Show Usefulness of L&N
Kelvin Bridge and Potentiometer

Two of the basic questions which test engineers and
research men are constantly asking in the laboratories
of Spencer Thermostat Company, Attleboro, Mass.,
are How hot is a certain thermoelectric couple? and
What is the resistance of a certain electrical contact?

Measuring temperature of thermocouple inserted in Spen-
cer Thermostat by means of an L&N Precision Portable
Potentiometer.

To help answer these questions, the Company has
recently added to its equipment the L&N Portable
Precision Potentiometer and the L&N Portable Kel-
vin Bridge shown above.

The Potentiometer (our No. 8662) has its own
built-in galvanometer, standard cell and battery com-
partment. It has a low range of 0-16.1 mv and a
high range of 0-80.5 mv. Reference-junction com-
pensation is by means of dials. Low-range limit of
error is =0.01 mv; high-range is #=0.05 mv. Since
the price is only $225.00, this instrument is an ex-
cellent purchase for anyone requiring low limit of
error in a portable potentiometer. For further de-

tails, see Catalog E-33A-503, 1940.

~ The Kelvin Bridge (our No. 4285) has its own
built-in galvanometer, galvanometer-key and battery
switch. Its range is 0.0001 ohm to 26.1 ohms. Limit
of error is 0.5% from 0.0001 ohm to 0.0005 ohm,
N and *+0.25% from 0.0005 ohm to 26.1 ohms.
. This Bridge at $250.00 offers an accuracy which is

Measuring resistance across the contact in a Spencer Ther- extrgmelg unusual for a portable instrument. Further
mostat element, by means of L&N Kelvin Bridge. ilggaéls will be sent on request; or see Catalog E-53,

LEEDS & NORTHRUP COMPANY, 4926 STENTON AVE., PHILA., PA.

LEEDS & NORTHRUP

MEASURING INSTRUMENTS *+ TELEMETERS + AUTOMATIC CONTROLS - HEAT-TREATING FURNACES
Jrl Ad E(23)
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THE TRANSITION FROM THE INDIVIDUAL TO
THE SOCIAL LEVEL'

By Professor H. S. JENNINGS
THE UNIVERSITY OF CALIFORNTA AT LOS ANGELES

THE self-sustaining biological individual in its most
elementary, non-social condition is seen in the free
single cell. I shall deal with such free single cells,
known as Protozoa, and shall try to trace the various
directions in which there is transition in their activities
from the individual to the social level. I shall deal
mainly with those Protozoa which are known as ciliate
infusoria.

As criteria of social action several points or rela-
tions are distinguishable. First, in any grouping of
organisms, are the individuals influencing each other?

1 Symposium on ‘‘Levels of Integration in Biological
and Social Systems. Group or Population Aspeets,’’ Uni-
versity of Chicago, Tuesday, September 23.

Second and perhaps more important is the question
of the functional value of the relations of the indi-
viduals: are there relations of mutual benefit, of co-
operation in the performance of necessary biologieal
activities? (In some cases the functional value is
negative; the individuals harm each other.)

Third is the question of funectional differentiation,
of division of labor among individuals that are reach-
ing socially. This is perhaps equivalent to the ques-
tion whether there exists social organization. Only if
the individuals play different funetional roles is there
social organization.

Social behavior commonly manlfests itself in the
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lyophiled protein for tissue culture studies, we made
quantitative investigations of bacterial survival after
certain combinations of chemiecal treatment and lyo-
philing.

The test medium chosen was Brewers thioglycollate
broth* because it supports the growth of anaerobes
as well as aerobes.

A local contaminant (gram positive spore-former)
was used as a test organism, since previously it had
been shown to be more resistant to chemical and
thermal treatment (toluene, ether, chloroform, acetone,
propylene glyeol, various degrees of heat) than any of
four standard test organisms,® Staph. aureus, Staph.
albus, Ps. pyocyanea, B. subtilis. The organism was
always used as a 24-hour culture of a 24-hour culture.

The results of these experiments are summarized in
Tables I and II. ’ '

TABLE 1
STERILIZING EFFECT OF CHEMICAL ADDED TO THE DRY RESI-

DUE AFTER LyYOPHILING. NUMBERS EQUAL
VIABLE ORGANISMS/ML.

. Lyophiled
Ileguﬁ)agwn Lyophiled 24 hours Relyo-
ours 24 hours  plus Tol-  philed
37° C. uene
Experiment 1 2,900,000 100,000
Experiment 2 2,800,000 . 130,000 30
TABLE 2

STERILIZING EFFECT OF CHEMICALS ADDED TO THE AQUEOUS
MEDIUM BEFORE LYOPHILING

Incubation 20 Lyophiled
hours 37° C. 24 hours
Inoculated medium .... 1,100,000 53,000
Inoculated medium plus
toluene ............ Less than 2,000 0
Inoculated medium plus
propylene glycol .... Less than 2,000 0

These results indicate that reasonably clean hand-
ling of the proteinaceous material, plus toluene treat-
ment and lyophiling, will result in a sterile product.

The material from which proteins intended for sub-
sequent sterile use are to be prepared should be
handled in a clean way to reduce sources of contami-
nation. Sufficient toluene should be added to saturate
the original material, which then should be worked up
in a eool room as quickly as possible to avoid multi-
plication of the contaminants present. If the produet
is not sterile, after lyophiling, it may be dissolved in
the amount of distilled water removed, toluene again
added and relyophiled. In a planned experiment,
using organisms in prime condition and using a selec-
tive medium, the organisms became non-culturable.

Preparations of fibrinogen, thrombin and plasma, all
from slaughter-house beef blood, and of chick embryo

4 J, H. Brewer, Jour. Bact., 30: 10, 1940.

5 M. S. Marshall, J. B. Gunnison, M. P. Luxen, Proc.
Soc. Exp. Biol. Med., 43: 672, 1940.
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extract handled in the open air in non-sterile con-

tainers, have been obtained in the lyophiled state in

sterile condition in this manner.
ToNE Rarp RAILTON
Burris CUNNINGHAM
Paur L. Kirx

DivisioN oF BIOCHEMISTRY,
UNIVERSITY OF CALIFORNTIA MEDICAL SCHOOL,
BERKELEY

REMOVING FROZEN PLUNGERS OF GLASS

SYRINGES

Tur method of removing the plungers of frozen
glass syringes suggested by MecCoord® was formerly
used in our laboratory exactly as he describes it.
However, the difficulty in some cases due to the leak-
age of the water around the rubber gasket caused me
to devise a somewhat surer method.

The same principle is used "as that suggested by
MecCoord in which a small tuberculin syringe is util-
ized to give the necessary hydraulic pressure. Instead
of connecting the two syringes by a hypodermie needle
and rubber gasket, we have made use of a connector
fashioned from the hubs of two broken hypodermic
needles. These are brazed together so that they can be
used to join the two syringes. In order to make cer-
tain that the hole in the needles has not been plugged
up in the process of brazing they are subsequently
drilled out with a small metal drill. It is important
that all air be removed from the system before ex-
erting pressure. This can be accomplished in the
“frozen” syringe by using a fine neeedle which will
pass freely through the nipple.

This method has been used in our laboratory for
the past five years and has never failed to release the
plungers even though they are sealed by coagulated
blood.

Josepa M. LooNEY

‘WORCESTER STATE HOSPITAL

1 SCIENCE, Vol. 94, p. 170.
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NoveMBER 14, 1941

SCIENCE—ADVERTISEMENTS 9

ScIENTIFIc Books oF GENERAL INTEREST

INTELLIGENCE, POWER
AND PERSONALITY

By Georee CriLg, M.D., Author of The Bi-
polar Theory of Living Processes and The
Phenomena of Life. Whittlesey House
Publication. 347 pages, 6x9. $3.00

One of the foremost among contemporary sur-
geons here presents the results of a lifetime of
original research. The book discusses the
mechanism of intelligence, power, and person-
ality in man and animals, and shows that the
interrelations of the brain, heart, blood volume,
thyroid and adrenal glands, and the sympa-
thetic nervous system determine many charac-
teristics of living creatures, and that a com-
parison of the weights of the various organs
may serve as an index to their behavior.

THE ADVANCING FRONT
OF MEDICINE

By Groree W. GRrAY, Author of The Ad-
vancing Front of Science.  Whittlesey
House Publication. 425 pages, 6 x9. $3.00

Here is a story of modern medical research, a
picture of the many-sided fight for health,
glimpses of the laboratories, of the clinics, of
medical science at work on a score of fronts.
There are accounts of the stratagems which have
postponed death, banished pain, fortified the
body against countless invisible enemies, res-
cued lost minds and brought them back to san-
ity—the epic of man embattled against disease.
—Scientific Book Club Selection.

WORKING WITH THE
MICROSCOPE

By Junian D. CorriNgTON, Washington
College. Whittlesey House Publication.
418 pages, 6x 9. $3.50 '

Designed as a complete guide and reference
work for those who wish to learn microscopy
and micro-technique, this book not only tells
the beginner how to use the instrument itself
but gives complete instructions on the prepara-
tion of slides, specimens, etc., from the simplest
to the highly technical.

YANKEE STARGAZER. The Life
of Nathaniel Bowditch

By Roserr Erton Berry.  Whittlesey
House Publication. 235 pages, 6x9. $2.50

The purpose of this biography is to tell the
complete story of the life of Nathaniel Bow-
ditch, drawing on memoirs by his sons and his
friends, on his sea journals, on diaries and rec-
ords of his contemporaries, and on scientists’
studies of his writings on navigation, mathe-
matics, and astronomy. The book contains
much new material which has not hitherto been
published.

TREES OF THE EASTERN
UNITED STATES AND CANADA

By Wmwuiam M. Harrow, New York State
College of Forestry. Whittlesey House
Publication. 285 pages, 45 x 7. $2.75

Written in nontechnical language, this book is
a handy pocket-sized field manual covering both
the identifying features of trees and their wood-
craft uses. Following the short introduction
and general key, each important tree is de-
scribed under the following headings: Appear-
ance, Leaves, Flowers, Fruit, Twigs, Bark,
Habitat, Distribution, ete.

‘Send for copies on approval

McGRAW-HILL BOOK COMPANY, INC.

330 West 42nd Street, Néw York, N. Y.

Aldwych House, London, W.C.2
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SIMPLIFIED
MICRO-PROJECTION APPARATUS

Compact—Light Weight—Brilliant lllumination

HE parts of the instrument are housed in a metal case in
such a manner that troublesome adjustments are practi-
cally excluded. A special condenser ensures a correct beam
of light. The source of light is an arc lamp, which is so ar-
ranged that each carbon can be adjusted independently. The
position of the arc may be examined on a ground glass in the
cover of the housing. The carbons are adjusted by two milled
knobs which are coaxial and so arranged that they may be
simultaneously worked by one hand.

Price with reversing prism, but without microscope, includ-
ing 100 pairs of carbons, for 110 v.D.C. 5amps........ $211.00
' for 110 v.A.C. 10 amps.. ... ... $225.00

A copy of catalog Micro 451/36 will be sent on request

CARL ZEISS, INC.

4 8 Fifth Avenue 728 So Hill Street
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