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BASIC PATENTS IN NATURE®

By WILLIAM K. GREGORY
COLUMBIA UNIVERSITY AND AMERICAN MUSEUM OF NATURAL HISTORY

AT a time when the very word “adaptation” is
anathema to many scientists it may seem reactionary
to choose an even more anthropomorphic term such
as “basic patents” to stand for the same idea.
Nevertheless, as I shall try to show later, each one
of us is able to carry on the business of life solely
by means of our capital stock of Nature’s patents,
inherited from ancestors that have somehow gradually
invented or come upon them in the long rise from
fish to man. By basic patents I mean not only the
things invented but the principles of construction and
operation, of which Nature is the sole and rightful
patentee; albeit many of her patents have been stolen
from her by that Promethean rebel, Homo sapiens,
who maintains to date a fairly successful revolt
against her armies of other organisms that are per-
petually waging war against him.

Here, however, we come at once into the midst of

1 Address of the president of the New York Academy
of Seciences, given on December 18, 1933.

things. What are some of the reasons for this pexr-
petua) struggle and warfare which is the vis a tergo
of e,} wtion? The specific properties and reactions
of wacer, carbonie acid, the atmosphere, and so forth,
which collectively constitute the fitness of the environ-
ment for the support of life, appear to emerge from
the interaction of still more elementary prineciples,
such as the following: Nature is almost infinitely
repetitious but variable. Her experiments are ex-
tended in time and her forces vary in intensity, du-
ration and extent. From the recurrent clash of her
cosmic forces the terrestrial environment experiences
many cyecles of day and night, of high tide and low
tide, of summer and winter and the shifting of the
poles, cycles of climate, eycles of mountain building
and base leveling, of submergence and emergence. To
all these the struggling populations of living organ-
isms must adjust themselves or be crowded out.
These variable forces do mnot, however, wholly
cancel each other; they leave cumulative results scat-
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66 McGraw-Hill Science Books of 1933

The following list of sixty-six new McGraw-Hill books should be of particular
interest to members of the American Association for the Advancement of Science.
These volumes, together with page proofs of important forthcoming books, will be
on exhibition at Memorial Hall, Harvard University, from December 27 to

January 2.

BIOLOGY AND BOTANY
Heald—Manual of Plant Diseases. Second edition.
$7.50
Rusby—*Jungle Memories. $3.50
Smith—Freshwater Algae of the TUnited States.
$6.00
Wolcott—Animal Biology. $3.50

CHEMISTRY

Adkins and McElwain—Introduction to the Practice of
Organic Chemistry in the Laboratory. Second
edition. $2.25

McAdams—Heat Transmission. $5.00.

Norris—Experimental Organic Chemistry. Third edi-
tion. $1.50

Rahm—Plastic Molding. $3.00

ECONOMICS
Rost—Distribution Today. $3.00
Tosdal—Introduction to Sales Management. $3.50
von  Beckerath—Modern Industrial Organization.

$4.00
Woodward and Rose—*Inflation. $1.50

EDUCATION

Bailey, Laton and Bishop—Outline for Study of Chil-
dren in Schools. $2.25

Fitzpatrick—St. Ignatius and the Ratio Studiorum.
$2.00.

Judd—Problems of Education in the United States.
$2.50

Larson and Palmer—Architectural Planning of the
American College. $2.00

GEOGRAPHY, GEOLOGY AND

METALLURGY
Cressey—China’s Geographic Foundations. $4.00
Daly—Igneous Rocks and the Depths of the Earth.

- $5.00

Greiner, Marsh and Stoughton—The Alloys of Iron and
Silicon. $5.00

Liddell and Doan—Principles of Metallurgy. $5.50

Lindgren—Mineral Deposits. Fourth edition. $6.50

Moore—Historical Geology. $4.00

Eogers and Kerr—Thin-section Mineralogy. $3.00

MATHEMATICS
Beetle—Five-place Tables. $0.80
Ewing—Plane Trigonometry. $1.20
Farnsworth—Plane Geometry. $1.25
Ford—Differential Equations. $2.50
Lasley and Browne—Introductory Mathematics. $2.75
Logsilfn—éf%memary Mathematical Analysis. Vol.
Nowlan—Analytic Geometry. $2.25

PHILOSOPHY
Hambidge—*Time to Live. $1.50
Swift—*Religion Today. $2.50

PHYSICS
Chajffee—Theory of Thermionic Vacuum Tubes. $6.00
Edwards—Analytic and Vector Mechanics. $4.00
Harnwell and Livingood—Experimental Atomic Phys-
ics. $5.00 '
Henney—Radio Engineering Handbook. $5.00
Hund—High-frequency Measurements. $5.00
Koller—Physics of Electron Tubes. $3.00
Moyer and Fitte—Air Conditioning. $4.00
Schwarz—Textiles and the Microscope. $4.00
Skilling—Tours through the World of Science. $1.70
Slater and Frank—Introduction to Theoretical Phys-
ics. $5.00
Underhill—Electrons at Work. $3.00

POLITICAL SCIENCE
Anonymous—¥*Germany—Twilight or New Dawn?
$2.00 .
Piquet—Outline of the “New Deal” Legislation of
1933. $0.60
Schuman—International Politics. $4.00
Young and Wright—Unified American Government.

$1.75.
PSYCHOLOGY

Bennett—~College and Life. $2.75
Franz—*Persons One and Three. $2.00
Franz and Gordon—Psychology. $2.50
Kellogg and Kellogg—*The Ape and the Child. $3.00
Spaeth—*The Art of Enjoying Music. $2.50
Wagoner—The Development of Learning in Young

Children. $2.50

SOCIOLOGY
Recent Social Trends in the United States. 2 vols.
$10.00
Breckinridge—Women in the Twentieth Century.

Brunner and Kolb—Rural Social Trends. $4.00

Radin—The Method and Theory of Ethnology. $2.50

Reuter and Hart—Introduction to Sociology. $3.50

Steiner—Americans at Play. $2.50

Sydenstricker—Health and Environment. $2.50

Thompson and Whelpton—Population Trends in the
United States. $4.00

Wallis and Wallis—Our Social World. $1.60

Willey and Rice—Communication Agencies and Social
Life. $2.50

Woofter—Races and Ethnic Groups in American Life.
$2.50

MISCELLANEOUS

Huyrst—The Technical Man Sells His Services. $2.00
Wright—Inventions, Patents and Trade-marks. Sec-
ond edition. $2.50

* Whittlesey House.

EXAMINE THESE BOOKS IN BOOTH 2 AND ALSO
IN THE SCIENCE LIBRARY AT THE EXHIBITION

McGRAW-HILL BOOK COMPANY, Inc.

NEW YORK and LONDON
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Promptly Adopted

in 27 Colleges

AN INTRODUCTION
TO THE VERTEBRATES

BY LEVERETT A. ADAMS

Assistant Professor of Zoology, University of Illinois

Although ‘“An Introduction to the Vertebrates’’
was published as recently as May 1933, already
twenty-seven prominent colleges and universities
are using it.

This text has three purposes. First, it provides an
outline of the characteristics on which the modern
system of classification of chordates is based;
second, it gives a general view of each of the five
classes — fishes, amphibians, reptiles, birds, and
mammals, with particular reference to representa-
tives used in the laboratory; third, it gives a
comparative analysis of anatomical systems and
specialized structures.

A few of the many splendid comments on the
book are:

‘¢A fine text. It is not only original but written in a lucid
style which should be appreciated by students who have had
to make their way through the arid desert of comparative
anatomy in the past. The illustrations are well chosen and
clearly drawn. It is a teachable book.’’

—Waldo Shumway, University of Illinois

““‘The plan of the book is unique and practical and the
discussions in Parts two and three are especially admirable.
I also find that Professor Adams has brought together under
the Skeletal System various materials which are particularly
useful and not readily available elsewhere.’’

—John W. Price, Ohio State University

‘‘It is a very clear and concise treatment of the subjeet
and happily avoids going into confusing detail regarding
non-essentials.’’ —Alfred S. Romer, Unwersity of Chicago

‘¢The material has been organized and presented extremely
well from the point of view of the student. The original
line diagrams and drawings are particularly good to show
important points in the comparison of structures and to me
are the outstanding feature of the book.’’

CONTENTS

Part 1. Introduction; Classification. Part 2.
Fishes; Amphibians; Reptiles; Birds; Mam-
mals. Part 3. Integument; Skeleton; Muscular
System; Circulatory System; Respiratory Sys-
tem; Nervous System; Sense Organs; Urogenital
System; Endocrine Glands; Bibliography, Glos-
sary, Index. -

414 pages 6x9 $3.50

COLLEGES AND

UNIVERSITIES NOW

- USING THIS TEXT

Alabama Womans College
Georgetown University
University of Illinois
Loyola University
Northwestern University
State University of Iowa
University of Louisville
Colby College

University of Maryland
Smith College

University of Michigan
Creighton University
University of Nevada
Adelphi College
Brooklyn College
University of Buffalo
New York University
Bowling Green State College
Oberlin College
University of Cincinnati
Seton Hill College

Southwestern State Normal
College

Temple University
Swarthmore College
University of Pittsburgh
University of Pennsylvania
Queens University

John Wiley & Sons, Inc.

440 Fourth Avenue, New York
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The Rat: A bibliography, 1924-1929.

L. E. DrARE and W. T. HERON
1353 titles—with subject index.

Price—50 cents
Orders may be sent to

The Wistar Institute, 36th Street & Woodla.nd Ave,.,

Philadelphia, Penna.

Second Edition: Revised and Enlarged

THE RAT; DATA AND REFERENCE TABLES
Memoir No. 6: 458 pages. Bibliography: 2206 titles
HENRY H. DONALDSON
Published by THE WISTAR INSTITUTE
Philadelphia, Pa., U. S. A. Price, $5.00

Reducing Valve
For Hydrogen Sulphide

No gasometer; no generator;
no trouble; inexpensive., Ask
4 about test installations in
¥ which the gas, at proper pres-
y sure, is being piped to every
table. Other models for other
gases, other purposes.

As.k( for folder HS M!u.‘u.

‘ L]
22 Alb St., us.
Hoke Inc. R APay S

'WE DO OUR PART

_:._.-’

ELLIGE MUSEUM JARS

Hellige Museum Jars are
made of a hard, colorless pot-
ash glass. As they are blown
in wooden moulds, they pos-
sess an excellent finish and
are exceptionally smooth, free
from striations and other im-
perfections.

- |

We supply 27 sizes which in-
clude those used and recom-
mended by noted authorities
and the U. S. Army Medical
Museum.

List No. 4080 contains the detailed information.

HELLIGE, INnc

Wil 179 EAST 87.. STREET, NEW YORK,N.Y. U.S.A.

Explorers, Hunters, Travelers

Telescopes; Range Finders; Binoculars.
Paulin Altimeters. Write for Catalog “A”

FIALA OUTFITS
47 Warren St., New York

JaenTIFIC INSTRUMENTS « LaBORATORY & BacTeriotoGicat SuppLies
E—

Field Equipment for Engineers,

Scientific Instruments, Packing Equipment,
* Skis, Firearms, Clothing, Fiala Pat. Sleep-
ing Bags, Optical Instruments, Astronomic

F V' VVvVVvVV VYN

The story of
psychology’s
coming-of-age

A HUNDRED YEARS
OF PSYCHOLOGY

1833-1933

By J. C. FrLuGceL

Assistant Professor of Psychology, University Col-

lege, London. Author of The Psycho-Analytic

Study of the Family; Practice, Fatigue, and Oscil-
lation, ete.

Men

Researches
Publications

Schools
Periods
‘Possibilities

HERE is an impartial, eclectic survey of
psychology’s first hundred years. Because
of its utter lack of bias, its impartial atti-
tude toward all schools, and its complete-
ness this book will be especially appreciated
by the thoughtful person seeking a true
evaluation of psychology’s present powers
and future expectations.

Ideal for the college course
in history of psychology

384 pages, Cr. 8vo, $3.75

THE MACMILLAN COMPANY

60 Fifth Avenue, New York
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