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TEXTBOOK OF
GENERAL ZOOLOGY

By TRACY I. STORER
Professor of Zoology, University of California at Davis

McGraw-Hill Publications in the Zoological Sciences

THIS significant new book is designed to serve as an introductory text for college students with
no previous knowledge of zoology. Part I comprises general animal biology, including struc-

ture, physiology, reproduction, genetics, ecology, distribution, evolution, history, and classification.
Part II covers the animal kingdom from protozoa to man, describing the structure, functions, na-
tural history and economic relations of common -representatives, and a classification of each group.

The first part of the book deals with the general prin-
ciples of zoology. The opening chapter indicates the
place of science and zoology among other fields of learn-
ing, gives the characteristics of living things and the
differences between plants and animals, and outlines
some general features pertaining to animals.

Chapter II, The Frog as a Representative Animal,
introduces the student to the morphology, physiology,
and natural history of one animal without any confusing
comparisons. The next two chapters deal with the
structure of protoplasm, cells and tissues and with the
organ systems in animals of various groups. Special
emphasis is placed upon the structure and functions of
the human body. The succeeding two chapters deal
respectively with reproduction and development and
with heredity and genetics, and these are followed by

three chapters devoted to the interrelations of organ-
isms, the distribution of animals in time and place, and
the origin and evolution of animal life. Short chapters
on the history of zoology and on classification and
nomenclature, which contains a synopsis of the animal
kingdom by phyla and classes, are included.

Part II covers the phyla and classes of animals. The
chapters are organized on a common plan, but varied
to suit special cases. Each includes a summary of
group characteristics; comparisons with other phyla or
classes; descriptions of one or more common representa-
tives; etc. New advances in various fields of biology
are dealt with. Special tables summarize such topics
as the vitamins; characteristics of blood cells; Men-
delian characters of man and of domestic animals, the
geological history of animal groups; etc.

The illustrations constitute one of the most outstanding and distinctive
features of this text in that they are completely new. Most of the anatom-
ical figures have been drawn directly from dissections made under the
author's immediate direction, and are shown from the left side in each case
to facilitate comparisons.

Send for a copy on approval

McGRAW-HILL BOOK COMPANY, INC.
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SCIENCE NEWS
Science Service, Washington, D. C.

SPECTRAL LINES
A SUBSTANCE impossible on this earth, but lying in the

vast stretches of so-called "empty" space between the
stars, partly clears up an astronomical mystery of long
standing. It accounts for three of four spectral lines
that have puzzled astronomers. The fourth is still un-
explained.
The substance is hydrogen carbide or carbon hydride,

whichever you prefer to call it. But astronomers simply
call it CH, for the molecule is composed of one atom of
carbon and one of hydrogen. The final step in the proof
was accomplished by two Canadian physicists who looked
not at the sky but through the eyepiece of a spectrometer
in the laboratory. The physicists are Dr. A. E. Douglas,
of the National Research Laboratories in Ottawa, and
Professor G. Herzberg, physicist at the University of Sas-
katchewan.

The spectrometer is the instrument that spreads light
out in a rainbow and tells what things are made of here
and in the skies, provided the spectrum " lines1" are
identified with similar lines given by a known substance.
Each line corresponds to a particular wavelength of light.
A good instrument will measure this to a 25-billionth of
an inch. Astronomers examining the stars with this in-
strument have noted four sharp lines which did not cor-
respond to those of any known substance. On theoretical
grounds and as a result of mathematical calculations they
attributed them to CH, existing in the space between the
stars. Much of this work was done by Dr. Theodore
Dunham, Jr., and Dr. Walter S. Adams, of the Mount
Wilson Observatory in California, and Dr. Andrew
MeKellar, of the Dominion Astrophysical Observatory,
B. C.
But the astronomers could not be sure of their conclu-

sion, because since CH does not exist on the earth, its
"lines" had never been seen. All this has now been
remedied, for Dr. Douglas and Dr. Herzberg have pro-
duced three of the lines in the laboratory and positively
identified them as belonging to CH. The fourth line
which did not appear, they gave good reasons for believ-
ing does not belong to CH. Hence the fourth line still
remains a mystery.

The reason why CH, and we may add CR, and CH,,
are "impossible" compounds on this earth is that the
normal quota of the carbon atom is four atoms of hydro-
gen. If it has a less number, it is unsatisfied or "un-
saturated, " and immediately sets out to fill its quota.
It may accept other atoms than hydrogen or it may join
with other unsaturated hydrocarbons to form the large
groups or the long chains that compose the molecules of
petroleum, rubber and other organic compounds.

The carbon atom has no difficulty here in filling its
quota, with plenty of materials close at hand, 500 billion
billion molecules to a cubic inch of air. But out there
in "empty space" it is believed that there is about one
atom or molecule to a cubic yard. If the carbon atom
were magnified to the size of a pea, and the cubic yard

were similarly magnified, there would not be another atom
of any sort within a million miles. The carbon atom
would be lucky to get even one hydrogen atom to share
its loneliness, and however much it might yearn for more,
it would be a long time before it got any. CR can there-
fore very well exist for prolonged periods in "empty"
space.

The manner in which the CH lines were produced in
the laboratory was by admitting a small amount of ben-
zene to an atmosphere of inert helium gas and passing an
electric discharge. Apparently the discharge broke up
the hydrocarbon molecules of the benzene and CH existed
momentarily while the carbon atoms were filling their
quotas. How short this time is may be gathered from
the fact that CH3, which would be the most stable of
the three compounds, had previously been produced in the
laboratory, but half of it disappears in 1/1,000 to
1/10,000 second. The lines obtained were very faint.
Exposures of one to ten hours were required to photo-
graph them.

Twice before have mysterious spectral lines puzzled
astronomers. They were then attributed to new elements
not yet discovered on the earth, but in both cases they
turned out to be very common earthly substances, but in
a peculiar state. They were the mysterious green lines
seen in the spectra of nebulae, which were attributed to
an unknown element, which was called "nebulium. " But
in 1927, Dr. I. S. Bowen, of the California Institute of
Technology, showed that it was simply oxygen and nitro-
gen emitting "forbidden" lines, possible only when the
gases are extremely attenuated. Again, a conspicuous
green line and others in the spectrum of the sun's corona
were attributed to an unearthly element and named
"coronium." But in 1941, the Swedish astronomer, Dr.
Bengt Edlen, showed that these lines were probably due
to atoms of iron and calcium stripped of most of their
electrons by some powerful agency that had not been
duplicated on the earth. Finally, 1942, the Indian scien-
tist, M. N. Saha, proposed that the highly damaged atoms
were produced by "fission, " the famous process by
which physicists are seeking atomic power.

In any case it is believed that all possible elements
have now been discovered. No new ones will be found
in the sky.-MORTON MOTT-SMITH.

THE GROWTH OF PLANTS
WHAT plants want for growth, reduced to simplest

possible terms by experimenting with separated bits of
plant tissue, was described at North Truro, Mass., at the
annual symposium of the Society for the Study of
Growth, by Dr. Philip R. White, of the Rockefeller Insti-
tute for Medical Research at Prineeton, N. J.

Dr. White used three kinds of plant tissue cultures,
similar to the chick heart and other animal tissue cul-
tures made famous by the classic studies of Dr. Alexis
Carrel. They were detached root-pieces of tomato and
other plants, fragments of abnormal tumor-like growths
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ON

GROWTH AND FORM
By

Sir D'ARCY W. THOMPSON

T HIS well-known book deals with the biological
problems of growth and form, and form and function,
in their necessary relation to physical principles and
mathematical laws. It has been out of print and very
scarce for many years, but now at last has been care-
fully revised, reset, and considerably enlarged.

On Growth and Form still deals with its subject
in a simple way; the physics used is elementary, the
mathematics easier still, but they are enough to throw
light on fundamental problems of biology.

The author deals with the whole universe of
created things, from the sub-microscopic virus to the
spiral nebula, and shows the mathematical laws which
govern their rate of growth and the shape which they
take.

1116 pp. 554 figures $12.50

The Science and Practice AIRCRAFT
of ohMATHEMATICS

WELDING by
by A. C. DAVIES V t S.A.Walling&J. C.Hill

436 pp. $2.25 189 pp. $1.25

CAMBRIDGE UNIVERSITY PRESS
THE MACMILLAN COMPANY

60 Fifth Avenue, New York

11SEPTEMBER. 4, 1942 SCIENCE-ADVERTISEMENTS



12

produced by a hybrid tobacco whose parent strains "dis-
agreed with each other" and pieces of crown-gall growth
provoked on sunflower stems by bacterial attack.

Plant tissues, it was found, need eleven mineral salts
(containing sixteen elements), a supply of carbohydrate,
three vitamins and one amino acid. Omission of some,

like magnesium, calcium or sugar, causes immediate stop-
ping of growth. Lack of others results in slowed-down
or abnormal growth.
In the case of the masses of tissue from the tumor-like

formations Dr. White found that the oxygen supply had
a great deal to do with the kind of growth that would
occur. As long as there was plenty of oxygen, they kept
on producing cells that were practically all alike growing
in no particular direction. But when any of these irregu-
lar lumps happened to sink beneath the surface of the
nutrient fluid, thus reducing the oxygen supply, it would
begin to develop stems and leaves. Brought up to the
air again, it would revert to its original formless condi-
tion.

Dr. White expressed the belief that there must be other
kinds of plant material that would lend themselves equally
well to experiments on growth control, leading eventually
to information of value in such widely separated fields of
research as the growth of diseased tissue and the growth
of crops.-FRANK THONE.

COLCHICINE

CoLcHIcINE, known nowadays primarily for its use in
originating new plant varieties, is used by Professor
Edgar Allen and his co-workers at the Yale Medical
School as a key to new knowledge on animal reproduc-
tion, and, incidentally, on the ever-present problem of
cancer. He told of some of his researches at the North
Truro meeting of the Society for the Study of Growth.

Colchicine is of value in this work, Professor Allen
explained, because it "freezes" dividing cells in exactly
the condition in which it finds them. Thus he is able to
give supplemental doses of sex hormones to female rats
and other small laboratory animals, follow that with in-
jections of colchicine, and then kill and dissect his speci-
mens at various time intervals, getting a series of clear
pictures of just what has been going on.

One of the things he has found out is that the female
sex gland at each reproductive cycle starts to develop
several times as many eggs as it finally discharges. As
many as four fifths of those that start never finish. The
colchicine technique shows up the unsuccessful ones, some

growing abnormally inside, others developing abnormally
outside; the few that are "chosen" maintaining an even

developmental balance throughout. Nobody knows as yet
why this happens. If the secret is eventually discovered
it will obviously help in giving an understanding of
comparative fertility in animals, and thus be of impor-
tance in both medicine and farm animal production.

Another discovery made with the aid of colchicine set-
tles the old question of what happens during gestation
to the muscles of the uterus, which cradle the young dur-
ing the pre-birth period. Professor Allen has definitely
demonstrated that these muscles undergo great cell mul-
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tiplication and growth. After birth, there must be a

great dying off and resorption of this emergency tissue,
returning the muscles to their ordinary size.
Warning has often been issued by physicians against

too free use of female sex hormones in medicine, lest their
highly active growth-promoting compounds run growth
out of bounds into the wild, anarchic growth that is can-

cer. Professor Allen and his colleague, Dr. William
Gardner, have found just that, as a result of long-con-
tinued stimulation of growth in the sex organs with hor-
mones. He has slides showing the first experimentally
induced cases of cervical cancer in animals. Such can-

cers can not be induced in all his animals, but they do
arise in from fifty to sixty-two per cent. of the mice that
survive hormone treatment for more than one year. Sus-
ceptibility seems to be partly a matter of heredity.

MUSCLE FIBERS

RUSSIANS are aiding American efforts in other fields
than those of war. Basic research in life science, carried
out at the Academy of Sciences in Moscow while Nazi
bombers were nightly roaring over the city, has thrown
new light on a problem under investigation by a bio-
chemist working in New York. Dr. Kurt G. Stern, of
the Overly Biochemical Research Foundation, at the an-

nual symposium of the Society for the Study of Growth,
reviewed present knowledge of how molecules grow and
multiply.

Academician W. A. Engelhardt and his Moscow col-
leagues were trying to find out how muscle fibers used
food energy in the contraction. The picture they got
was one of a complex phosphorus compound, adenylpyro-
phosphate, being split by the contractile muscle protein.
When they made an artificial model of muscle by spinning
threads of muscle protein, much as artificial silk is spun,

and immersed it in a solution of the energy rich phos-
phorus compound, the fibers lengthened. They see a

muscle as a spring put under tension in this way. When
a suitable stimulus is applied the coil snaps back, the
muscle contracts.

This picture, said Dr. Stern, helped him considerably in
his efforts to understand the growth and reproduction of
the protein-like molecules of disease-causing viruses, those
ultramicroscopic particles about which there is at present
much dispute as to whether or not they are alive.
Whether they are alive or not, Dr. Stern believes, is of
less importance than a determination of the means by
which they grow at the expense of their host cells.
One of the things that probably happens when virus

particles multiply is a piracy of energy from the same

kind of phosphorus compound in the host cell by the
parasitic virus particles. It is suggested therefore that
virus growth depends on the appropriation of the host
cell's energy supply as well as its building material.
This would explain, among other things, why viruses are

always parasitic, feeding only on living cells of plants
and animals, and are never found as scavengers, feeding
on the dead. Dead things might yield them building
materials, but could offer no substances actively engaged
in the transfer of life energy.-FRANK THONE.

SCIENCE-SUPPLEMENT
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NEW SCIENCE TEXTS

Basic Horticulture
BY VICTOR R. GARDNER

Consistently maintaining a good balance between fruits, vegetables, and
ornamentals, this new text for the beginning college course in horticul-
ture thoroughly covers the basic principles underlying the culture of
horticultural crops. Current practices are described and explained, and
all material, including the illustrative, is so chosen that the text is
equally usable in all parts of the country and in all climates. Problems
are given at the end of each chapter.

Published July 28th. 441 Pages. $3.75

A Textbook of General Botany
BY SMITH, GILBERT, EVANS, DUGGAR, BRYAN & ALLEN

A thorough revision brings up to date the widely known "Wisconsin
Botany." To illustrate plant functions in direct relation to the mor-

phology and general structure of plants, the new edition integrates the
physiological and functional aspects with the structural and morpho-
logical. A new chapter on fossil plants has been added. Fifty percent

of the illustrations are also new. Highly accurate in detail and pro-

portion, and showing depth and perspective, these illustrations are a

distinct improvement over the usual botanical drawings.
To be published September 15th. 674 Pages. $4.00 (probable)

The Theory of the Photographic Process
BY CHARLES E. K. MEES

Written by the outstanding authority in the field, this new book is a

complete reference which everyone interested in photography and the
photographic processes will find invaluable. It covers photographic
materials, the action of light, development and after processes, sensi-
tometry, photographic physics, and optical sensitizing. The book is
illustrated with about 400 drawings and halftones.

To be ready in October. $12.00 (probable)

Principles of Photographic Reproduction
BY CARL WALLACE MILLER

This rigorous, systematic treatment of modern photographic principles
and processes covers lens optics, monochrome and color reproduction.
Important printing processes are also treated, including the bichromated
colloid methods. The material on color photography and reproduction
is particularly inclusive. Criteria are developed for appraising the
quality of color reproduction, the effectiveness of modern masking
methods is discussed, and the new Kodacolor process described. The
book is well illustrated and includes a number of color plates.

To be ready in October. $4.50 (probable)

MACMILLAN-NEW YORKI: 11
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PUBLICATION OF A "LOST" BOOK
A GREAT encyclopedic work on the wonders of the New

World, written by Fray Antonio Visquez de Espinosa,
long reckoned as one of the most famous of "lost books,"
has finally been published by the Smithsonian Institution.
It really was lost for a long time-lost where it is hard-
est of all to find any particular book because it is sur-

rounded by thousands of other books: lost in a great
library. In this particular case it was the Vatican Li-
brary, where an American scholar, Dr. Charles Upson
Clark, finally discovered the manuscript and the partially
printed sections. It is at last available, in English
translation, for anthropologists, historians, geographers
and scholars of all angles of interest.
Fray Antonio, a very energetic, inquiring sort of per-

son, spent the greater part of his adult life in South and
Central America. He recorded everything he saw, quizzed
missionaries, soldiers, officials, traders, and made judicious
notes of all he learned. At last growing old, he went
back home to write up and publish his tremendous accu-

mulation of information. Unfortunately he died before
much of his work got into print, and for three centuries
scholars have known of his writings mainly through quo-

tations by his contemporaries.
Fray Antonio made some mistakes in his accounts,

especially where he was depending on the testimony of
others. Like everyone else of his time, he describes Cali-
fornia (which means Lower California) as an island.
He also speculates on the location of the fabulous El
Dorado, which has never achieved actual location on a

map.

The book gives a rather good description of the Ameri-
can buffalo or bison, as "woolly, humpbacked cattle with
two short horns twisted backward. . . They are very

ugly and wild. The wool on their chests in front is long
and curly. They make excellent rugs from their hides."

He also had a good word to say for the Indians of what
is now the southwestern United States, speaking of them
as "very intelligent and well-governed. They wear cot-
ton clothing and antelope skins which are well decorated.
As jewelry they wear turquoises.;"

ITEMS
CONTOUR plowing, following the natural levels of the

land to conserve moisture and cheek soil erosion, is becom-
ing increasingly popular on American farms. Until now,

however, the old straight-line fences of the old square-

shaped fields have remained, in many instances interfer-
ing with the curved path of the cultivating machinery
and increasing the number of troublesome "point rows"

necessary. Some farmers, according to the U. S. Depart-
ment of Agriculture, have recently begun to reset their
fences, so that field boundaries go with the contour plow
lines. This not only abates the "point-row" difficulty,
but furnishes a permanent guide to cultivation. Plant
growth in the fence row also serves as a further water
conserver and soil anchor.

NAVIGATION charts of the U. S. Navy will now appear

in new colors. Studies conducted by the Navy show that
the man who steps from a dark deck to a chart room

illuminated by white or blue light will require from ten
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minutes to half an hour after he returns to the darkness
before his eyes again become dark-adapted. This time
required before he is able to see well in the dark is re-

duced to only a few seconds if the light used is red instead
of blue. But when red lights and red goggles were intro-
duced as a result of this study, it was found that the old
colors on the navigation charts could no longer be distin-
guished. The buff color used for land, the orange which
indicated navigational lights, and the red lines are all
invisible under red lighting. So in future charts, the
land areas will be gray, the lights will be magenta, and
purple will be substituted for red.

AN all-time low record for smallpox in the United
States was set in 1941, but health authorities of the
Metropolitan Life Insurance Company warn against over-

confidence about the smallpox situation. An increase in
smallpox cases can confidently be predicted, they point
out, if people generally get the false notion that vac-

cination against smallpox can be dispensed with. In that
case the growing number of unprotected persons will
provide a new fertile field for a resurgence of the disease.
The shift, because of the war, of thousands of families
of war workers from smallpox areas to cities previously
free of smallpox may lead to outbreaks in these cities.
The best protection against this danger is a wide-spread
and vigorous campaign for vaccination, including revae-
cination of adults.

THE electron microscope now promises to show what
happens to an individual disease germ when it is attacked
by a germ-killing agent such as bichloride of mercury.

The first studies along this line are reported by Dr.
Stuart Mudd, of the University of Pennsylvania, and
Dr. Thomas F. Anderson, of the RCA Manufacturing
Company, in the Journal of Experimental Medicine for
July. They find that when a typhoid fever germ is mixed
with silver nitrate, the flagella which serve the germ as

propellers are completely destroyed. The protoplasm,
which is the very life of the cell, is stained black, but
the wall of the cell is apparently unaffected. The entire
germ is very much smaller, as if shrunken. When the
typhoid fever germ is mixed with lead acetate, however,
the flagella, though darkened, are not destroyed. The
germ swells and its protoplasm escapes its wall to form
a halo around it. Differences in action of lead, silver,
nickel and mercury salts were also observed on cholera
and dysentery germs and on a microorganism called
Fusobacterium.

CHEMICAL magic with plants, written so that the ordi-
nary garden variety of gardener can work it, is described
by two U. S. Department of Agriculture plant physiolo-
gists, Dr. John W. Mitchell and Ruby R. Rice, in a new

department publication, "Plant-Growth Regulators." It
tells how growth-promoting substances, indole acetic acid
and related chemical compounds, can be used to insure
the rooting of slips and cuttings, to keep trees from
dropping their fruit before it is ripe, to make holly ber-
ries form from unpollinated flowers, to induce the pro-

duction of seedless tomatoes, and a number of other use-

ful things that plants are unlikely to do if left to their
own devices.

SCIENCE-SUPPLEMENT
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MOSBY --COLLEGE TEXTS
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"TEXTBOOK of PHYSIOLOGY"
by W. D. ZOETHOUT, Ph.D., Professor of Physiology in the
Chicago College of Dental Surgery (Loyola University) and
W. W. TUTTLE, Ph.D., Professor of Physiology, College of
Medicine, State University of Iowa. 743 pages, 302 illustra-
tions. PRICE, $4.50

This new Seventh Edition brings with it particularly for a textbook-not a ref-
a closer approach to perfection through erence book. That is why the sequence
the addition of Dr. W. W. Tuttle as its received special attention; why the ma-

co-author. Because of Dr. Tuttle's hav- terial is presented in an understandable
ing taught physiology both in the under- way; why so much attention was paid
graduate school and in the school of to showing the interdependence of or-

medicine, he naturally is familiar with gans upon each other; why there is ap-
the balance needed for an undergradu- plication of principle and theory to
ate book in physiology. This balance is every day life.
implanted into this new edition. Both Outstanding schools throughout the
authors have worked on bringing the country have used previous editions of
material up to date so that it now offers this book because it is especially well
the latest thoughts and developments. suited to teach human physiology. The
The book retains all the qualities which Seventh Edition is a revision of the pre-
in the past have made it one of the out- vious popular editions-changed some-

standing undergraduate physiology text- what to meet the needs of the modern

books. It is comprehensive in its cov- and up-to-date course in physiology.
erage; clear and understandable in its The changes, however, have to do more

style; and practical in its descriptions with the detail of the material. The
and applications. general set-up of the book remains vir-
The material for this edition is arranged tually the same.

FUNDAMENTALS OF BIOLOGY-by Wil- PERSONAL AND COMMUNITY HEALTH

liamn C. Beaver, Ph.D., Professor of Biology, -by Clair E. Turner, Professor of Public

Wittenberg College, Springfield, Ohio. 2nd Health, Massachusetts Institute of Technology,
Edition. 889 pages, 301 illustrations, 14 color Boston, Mass. 6th Edition. 652 pages, 128

plates. PRICE, $4.00 illustrations, 3 color plates. PRICE, $3.50

LABORATORY OUTLINES OF GENERAL LABORATORY EXPERIMENTS IN PHYS-

BIOLOGY-by William C. Beaver. 165 pages, IOLOGY-by W. D. Zoethout. 2nd Edition.
26 illustrations. PRICE, $2.00 256 pages, 95 illustrations. PRICE, $2.25

TEXTBOOK OF ZOOLOGY-by George Ed- ESSENT-ALShtOFordProfessor of Chemistry
win Potter, Professor of Biology, Agricultural and R. G. Coffin, Associate Professor of Chem-
and Mechanical College of Texas, College Sta- istrv, Colorado State College. 534 pages, 32

tion, Texas. 843 pages, 440 illustrations, 15 illustrations. PRICE, $3.50

color plates. PRICE, $5.00 AN OUTLINE OF LABORATORY WORK

LABORATORY OUTLINE FOR GENERAL IN INORGANIC CHEMISTRY-by G. H.
ZOOLOGY-by George Edwin Potter. 281 Whiteford, R. G. Coffin & Elizabeth M. Wing.
pages, illustrated. PRICE, $1.75 222 pages. PRICE, $1.50

Sci. 9/42The C. V. Mosby Company
3525 Pine Boulevard
St. Louis, Mo.
Gentlemen: Send me the following book(s): .............

[1 Attached is my check. fl Charge my account.

Dr.

Address

....1...........................................................................................................................................

........................................................................................................................... ............ ............................................................................................................................................

............................................................................................................................................................................................................................................................................

..............................................................................................................................................................................................................................................................
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IMPORTANT
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JUST PUBLISHED

BIOLOGICAL SYMPOSIA
Volume VIII

Levels of Integration in Biological and Social Systems
EDITED BY ROBERT REDFIELD

Professor of Anthropology; Dean of the Division of the Social Sciences, University of Chicago.

This volume of Biological Symposia should be of interest to all those who have purchased previous volumes.
The title "Levels of Integration in Biological and Social Systems" is an excellent description of this symposium given at

the Celebration of the Fiftieth Anniversary of the University of Chicago.

CONTENTS
Introduction. Dr. Robert Redfleld
The Transition from the Unicellular to the Multicellular Individual. Dr. Libbie H. Hyman
Intermediate Levels of Organismic Integration. Dr. J. William Buchanan
Higher Levels of Integration. Dr. R. W. Gerard
Synergistic Aspects of Bacterial Population. Dr. William Burrows
The Transition from the Individual to the Social Level. Dr. H. S. Jennings
Integration in Infra-Social Insect Populations. Dr. Thomas Park
Social Dominance and Subordination Among Vertebrates. Dr. W. C. Allee
Basic Comparisons of Human and Insect Societies. Dr. Alfred E. Emerson
Societies of Monkeys and Apes. Dr. a. R. Carpenter
The Societies of Primitive Man. Dr. A. L. Krober
Modern Society. Dr. Robert E. Park

Pre-pubilcatlon price $2.00
Regular price $2.50
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CEC-DETSMNS1

VON CZOERNIG-ALBER

MICRO COMBUSTION FURNACE
For use at temperatures up to 7500C

.1.tP

5677-F.

MICRO COMBUSTION FURNACE, Electric, von Czoernig-Alber, A.H.T. Co. Specification, com-
plete with Sample Heater "A," for temperatures up to 7500C. For elementary quantitative organic
microanalysis, including determinations for carbon and hydrogen, nitrogen by the Dumas method, halo-
gens and sulfur by the catalytic procedure.

Provides uniform and constant temperatures within the ranges required for many types of micro tests
simply by changing the position of the tube in the furnace, but the use of transformer or rheostat is
suggested for critical work.

The dimensions of the chamber are 8 inches long x 1A inches deep x 1/2 inch high. The hinged
front is of transite and can be raised with unprotected fingers. On adjustable stand with leveling
screws and adjustment for centering and clamping combustion tubes. Furnace body can be moved
laterally, on tracks 15½/2 inches long; also forward or backward for approximately 2 inches.

Constant temperatures can be attained in approximately 30 minutes without the use of a resistance.
Average life of the heating element, when used without resistance, is approximately 2000 hours. Maxi-
mum power consumption 3 amperes.

The Electric Sample Heater "Al" is mounted on a carriage with rollers which fit the tracks of the
furnace support and replaces the Bunsen type gas burner generally used to heat the sample in the com-

bustion tube before it reaches the furnace. Reproducible heating conditions are possible
as the maximum temperature of 750 to 8000C is uniform for a central zone of 45 mm with-
out the use of transformer or rheostat. Will reach 65000 in ten minutes and cools off to
2000C in approx. twenty minutes. Three set screws provide centering adjustments.

5677-F. Micro Combustion Furnace, Electric, von Czoernig-Alber, A.H.T. Co.
Specification, as above described, complete on adjustable stand
with Electric Sample Heater "A," continuously variable trans-former, two sets of cords and plugs, and detailed directions for
use. For 115 volts, 50 to 60 cycles, a.c. only ...... ....... 109.50

| jplir65677-G. Ditto, but with rheostat In place of transformer. For 115 volts, a.c.
or d.c. 105.09

CONSTANT TEMPERATURE CHAMBER (Heating Mortar), Electric, A.H.T.
lift-* - Co. Specifcation, heavy duty model, for controlling the temperature of lead peroxide to

obtain correct hydrogen values in micro carbon and hydrogen determinations without the
t~i*-iI;i- use of glass or organic liquids.

Set for operation at 1750C, constant to + 1.00C, but with heating range adjustable
from room temperature to 2000C. Consisting of cast aluminum block with horizontal
chamber, embedded heating unit and thermo-regulator, in cage on base with 1-inch vertical
adjustment. Chamber is 70 mm long x 15 mm inside diameter.
566m-A. Constant Temperature Chamber, Electric, as above described, with special thermome-

ter, pilot lamp, heating rod, snap switch, cord and plug. For 115 volts a.c. 40.00
58-A. 5686-B. Ditto, but for 115 volts d.c. 41.25

ARTHUR H. THOMAS COMPANY
RETAI L-WHOLESALE--EXPORT

LABORATORY APPARATUS AND REAGENTS
WEST WASHINGTON SQUARE PHI LADELPHIA, U. S. A.

Cable Address, BALANCE, Philadelphia
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* SEE OUR O
CATALOG NO. 480
For complete listings of dependable
Chemistry. Physics. Biology and General
Science laboratory equipment and sup-
plies refer to our catalog No. 48. If
not on file, write.

L .

NEW LaMOTTE MICRO pH
TESTING SET

A micro unit for pH determinations
with facilities never before offered in
the colorimetric system.

pH range of standard unit 5.2
to 8.6.

Requires less than 0.5 cc. sample.
Accuracy 0.1 pH.

Turbidity and color in sample
does not affect result.
Full information will be sent on request

LaMotte Chemical Products Co.
Dept. H Towson, Baltimore, Md.

Garceau Chronograph
Inertialess Recording System

With Printed Charts
Inkless Writing on Electrically

Sensitive Paper
Twenty-five channel model illustrated recom-
mended for recording incidence of alarms, faults
in power systems, actual operating periods of
welders and machine tools.

ELECTRO-MEDICAL
LABORATORY, INC.

HOLLISTON, MASSACHUSETTS, U.S.A.
makers of the Garceau Junior Electroencephalograph

aI ~1

THE

SCIENTIFIC MONTHLY
J. MCKEEN CATTELL, F. R. MOULTON and WARE CATTELL, Editors

CONTENTS OF THE SEPTEMBER NUMBER

FOSSIL FORESTS OF THE GREAT COAL AGE. DR. RAYMOND E. JANSSEN.
ANCIENT IRRIGATION IN CHINA BROUGHT UP TO DATE. DR. W. C. LOWDERMILK and DR. D. R. WICKES.
SOARING OVER THE OPEN SEA. ALFRED H. WOODCOCK.
PRESENT STATE OF THE THEORY OF STELLAR EVOLUTION. PROFESSOR HENRY NORRIS RUSSELL.
TEMPERATURE CONTRASTS IN THE UNITED STATES. PROFESSOR STEPHEN S. VISHER.
THE FIRST ARTIFICIAL RUBBER TIRE. DR. ALBIN H. WARTH.
THE HISTORY AND BEHAVIOR OF A COLONY OF HARVESTER ANTS. DR. CHARLES D. MICHENER.
SCIENTIFIC RELATIONS BETWEEN EUROPE AND AMERICA IN THE EIGHTEENTH CENTURY. DR. MICHAEL

KRAUS.
FATS AND OILS IN WARTIME. T. SWANN HARDING.
BOOKS ON SCIENCE FOR LAYMEN:

The Harvard Books on Astronomy for the Layman; Rabies-Its Prevention and Treatment; As Science Sees Us.
THE PROGRESS OF SCIENCE:

Sir Isaac Newton, 1642-1727; Development of the Betatron; Natives of the Aleutian Islands; Sphagnum Moss for Use
in Surgical Dressings.

PUBLISHED FOR THE AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE
BY THE SCIENCE PRESS

LANCASTER, PA.

Single Copies 50 centsYearly Subscription $5.00
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-ihMTtEpC-HN:ISCOPE:
A Multiple Microscope

U. S. Pent No. 2,133,321

THE TECHNICON CO.
New York
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BECKMAN AH NEWS
FROM THE WORLD'S LARGEST MANUFACTURER OF GLASS ELECTRODE pH EQUIPMENT

NEW BECKMAN BULLETIN
LISTS, DESCRIBES LATEST
DEVELOPMENTS IN pH!

A valuable booklet that should be
in the files of every research and
laboratory worker for reference on

the latest developments available
for pH investigations is the newly-
issued BECKMAN BULLETIN No.
86. This 12-page booklet lists and
describes over 60 different types of
glass electrodes for all types of re-

search and laboratory pH work.
Such specialized electrodes as Hy.

podermic Electrodes for direct mea-
surement of blood pH ... Skin Elec-
trodes for direct measurement of
skin pH . . . Stomach Electrodes for.
direct measurement of pH in the
stomach . . . Vaginal Electrodes of
various types for biological and
medical studies are a few of the
many electrodes illustrated.

In addition, the booklet describes
many helpful accessories that in-
crease the speed and accuracy of
modern pH work.
The booklet will be sent free to

all those requesting it.

National Technical Laboratories
820 MissIon Street

South Pasadena, California

AMERICA'S LEADING MICROSCOPE REPAIR HOUSE

DISSECTING INSTRUMENTS
MICROSCOPE SLIDES
COVER GLASSES
MAGNIFIERS

l1hi - _lLENS PAPER
SLIDE BOXES

/ / 11111| We repair any make of microscope.
Cash for your surplus or obsolete

___ 1 microtomes, microscopes, objectives,
oculars, etc.

Microscopes of all models urgently
needed, even bare stands-any make.

PROMPT
EFICIENT

AMERICAN MADE DISSECTING SETS SER IC .IDNDMICAL
3B (illustrated) with all metal scalpel $1.15 each. Order now for

mediate or future delivery at current prices. Write for quotations on
er popular sets. Special sets made up according to your specifications. THE GRAF-APSCO COMPANY

PROMPT DELIVERIES. 5868 BROADWAY
'E BUY AND SELL USED MICROSCOPES CHICAGO, ILL.

Write for our new catalogue if you do not have a copy
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THE NEW PerfeKtum
AMPFIL

A new stream-lined automatic-electric
ampoule filling apparatus . . . for rapid and
accurate filling of ampoules, vials and bot-
tles. Will fill 800 to 1200 per hour. Ex-
ceptionally accurate predetermination of
volume. Stainless steel construction. Im-
proved final drop eliminator. Readily
sterilized. The new PerfeKtum Ampfil is
available in sizes ranging from the standard
for filling ampoules up to 10 cc. plus, to
heavy duty machines handling capacities up
to Annexr

THE

PerfeKtum
AMPSEAL

For modern ampoule sealing
the PerfeKtum Ampseal rep-

resents intensive research to

develop a machine which
would meet the rigid require-
ments of the industry. En-
tirely automatic, the ampoules
are sealed by a pulling and
twisting motion which forms
a perfect seal. "Spot-fusing"
creates a rounded seal. Ad-
justable in speed up to 1,500
per hour.

Users of the PerfeKtum
Ampseal have found that it
fulfills a definite need as it
tends to speed up production
with a minimum of loss due
to mechanical sealing. Ad-
justable for handling ampoules
of various capacities.

PerfeKtum Products Co.
300 FOURTH AVENUE NEW YORK, N. Y.

Cable Address "Tantalum," New York I

.M .l
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Microtome joins the search for rubber

To make America independent of
Axis-held rubber sources is the hope of
scientists and research organizations
who are studying many kinds of latex-
producing plants.
At the New York State College of

Agriculture, at Cornell University,
Ithaca, New York, for example, the
Indian Hemp, Apocynum cannabinum, is
one of the many plants which are being
subjected to chemical analysis and an-
atomical study by the Department of
Botany.

Spencer Microtomes and Microscopes
are aiding in this essential research.

* * *

Optical instruments are so vital to war, production
for war and public health that the nation's emergency
needs now absorb practically all of Spencer's greatly
increased production.

* * *

Spencer LENS COMPANY
BUFFALO, NEW YORK

SCIENTIFIC INSTRUMENT DIVISION OF
AMERICAN OPTICAL COMPANY
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