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SPACE STRUCTURE AND MOTION 
By Dr. GUSTAF STROMBERG 
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INTRODUCTION 

EVERYBODYis familiar with motion as an observed 
phenomenon. Motion, however, is not a simple thing, 
a s  we shall see in  the following, and it has many 
aspects of extreme interest and far-reaching conse-
quences. The most familiar kind of motion is that 
when I move my hand, f o r  instance. This is a very 
complicated process involving human will, and most 
of our study must be confined to much simpler cases, 
although in the end we will include even such compli- 
cated motions in our picture. The simplest and most 
completely studied ease is that of the motions of 
celestial bodies. Since we shall find that a study of 
these will give valuable clues fo r  our interpretation 
of other motions, the writer will first give a descrip- 
tion of these motions and of the properties of space 
which can be derived from them. W e  shall then find 

that these properties can be visualized by attributing 
to space a nearly uniform general structure. Close to 
atoms we shall also find that space has a fine-structure, 
and in living cells we shall meet with a fine-structure 
which may even be independent of matter. 

When we determine motions, not by the use of 
measuring rods but by optical instruments, the follow- 
ing elements enter into our description. There is n 
moving body, there is a n  optical instrument-which 
in special cases may be the unaided eye, there is a 
space between the observer and the observed object 
and between several observed objects, there is a clock, 
and there is a light beam, or  its equivalent, a stream 
of moving photons. 

REFERENCEFRAMES 
I n  studying the motions of particles, ordinary 

bodies, the planets in the solar system, the sun and 
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announces a new textbookI I 

for beginning courses 

GEOLOGY 

B y  William H. Emmons, Professor of Geology, University 
of Minnesota; George A. Thie!, Associate Professor of 
Geology, Unwersi ty  of Minnesota; Clinton R. Stauffer, 
Professor of Geology, Uniaersity of Minnesota; and Ira S. 
Allison, Professor of Geology, Oregon State Agricultural 

College 

514 pages, 6 x 9, illustrated, $4.00 

The  aim of th.is text is to give the college student a comprehensive 
knowledge of the materials of the earth and of the processes that 
operate at the earth's surface and that have operated in the past to 
form the earth. 

Unusual clarity is achieved through a logical organization of 
material: the early chapters discuss the processes more commonly 
observed in operation; the later chapters deal with those processes 
less frequently encountered. T h e  book covers the whole field of 
physical geology and in addition contains a brief outline of historical 
geology. A notable feature of the text is the exceptionally large 
number of fresh, interesting illustrations. 

CHAPTER HEADINGS 

XVII-PROBABLE CONDITIONS WITHIN THE 

EARTH 
XVIII-A BRIEF OUTLINE OF EARTH HIS- 

TORY 

7 

Send for a copy on approval 

I McGRAW-HILL BOOK COMPANY, Inc. I 

McGraw-Hill Building 

330 West 42nd Street New York 



10 SCIENCE-ADV 

CHARLES SCRIBNER'S SONS 

NEW YORK * * LONDON Announcing 


& PRINCETON UNIVERSITY PRESS The First English Translation of 

Henry Fairlield Osborn FELIX KLEIN'S
Biological Series (1894-1929) Scribners 

I. FROM THE GREEKS TO DARWIN 
New and completely revised edition of this stand- I Elementary Mathematics I 
ard historical work. Izmo. gd thousand. Trans-
lations: Italian, Bulgarian. $2.50 

II. IMPRESSIONS OF GREAT NATURALISTS 	 from an 
Sequel to Vol. I. Darwin, Wallace, Huxley, Bal- 

l 	 four, Bryce, Pasteur, Leidy, Cope, Butler, Bur- 
roughs, Muir, Roosevelt. With portraits. 12mo. Advanced Standaoint New and extended edition. 4th thousand. $2.50 

Ill. EVOLUTION AND RELIGION IN EDUCATION 
Discussion with Bryan and other Fundamental- Made from the Third German Edition by
ists of 1922-25. 12m0. 12th thousand. $2.00 

IV. CREATIVE EDUCATION 	 E. R. HEDRI~Kand C. A. NOBLE 
"I rejoice that you have put your ripe experience Professor of Mathematics in Professor of Mathematics in 
into this brilliant book. I t  is tonic."-WILLIAM the University of California the University o f  California 

MCANDREW. Withportraits. 12mo. $2.50 at Los Angeles a t  Berkeley 

Life History of Earth and Man Series 

(1907-1928) Scribners 


I. THE ORIGIN AND EVOLUTION OF LIFE 
On the theory of action, reaction, and interaction 
ofenergy. Profusely illustrated. 8vo. 	 THE privilege of familiarity with this work of 12th thou- 
sand. $4.00 	 the distinguished German investigator and 

teacher has long been anticipated by Ameri- II. THE AGE OF MAMMALS can mathematicians. With the rareness of genius
New and revised edition now in prep;tration. Dr. Klein combined familiarity with all the fields 
Profusely illustrated. 8vo. Translations :French, of mathematics and the ability to perceive the
German, Spanish, Japanese. $6.00 mutual relations of these fields. As a teacher i t  


IV. MEN OF THE OLD STONE AGE 	 was his ambition to present mathematics-even i n  
Standard work in human archieology of the Palieo- the lower schools-not as  a series of isolated disci- 
lithic Age. Profusely illustrated. Thirteenth plines, but as a n  integrated, living organism. This 
prlntlng. Cr. 8vo. 24th thousand. $5.00 book, which is the essence of his life-time of efforts 

1 
Princeton University Press toward improving the teaching of mathematics i n  

secondary schools, both as to the material which [ V. 	 MAN RISES TO PARNASSUS should be taught and the way in which i t  should 
Sequel to Vol. IV. Intellectual and spiritual evo- be presented, embodies this ambition. From the 
lution of man to close of New Stone Age. Illus- vantage point of his own extended knowledge and 
trated. 8vo. j d  thousand. Translation: Rus- keen insight he scrutinizes the content and method 
sian. $2.50 of three branches of elementary mathematics-I

VI. COPE, MASTER NATURALIST 	 arithmetic, algebra, and analytics-and penetrates 
Life and Letters of Edward Drinker Cope. Foun- to the depths below their surface meanings. 
dations of natural history and vertebrate p;tl;eon- 
tology in America. Complete bibliography, classi- There is a t  present nothing comparable with this 

fied and annotated. Profusely illustrated. 8vo. book, in our language or any language, either i n  

L $5.00 respect to its skillfully integrated material or the 


fascinating way in which this material is presented. 

Scribners I t  will be a rich source of stimulus for teachers. 

FIFTY-TWO YEARS OF RESEARCH, As a text for advanced students it will provide an  
OBSERVATION AND PUBLICATION excellent means for review, an  ideal preparation 

Scientific biography; complete chronologic and for teaching activities. 
classified bibliography, 1877-1931. Portraits. $1.50 

Supt. of Documents 
Government Printing Ofice, Washington 	 Cloth, Crown Octavo 

THE TITANOTHERES OF ANCIENT 274 pages, 125 figures

WYOMING, DAKOTA AND NEBRASKA 


Monograph 55 of U. S. Geological Survey. Vols. 
I and 11, 882 pp., 797 text illustrations, 236 
plates. Thirty years in preparation, a corn lete 
research in Geology, Palieontology, and ~ i o k g y .  THE MACMILLAN COMPANY 
300 copies remaining of original 1600. $9.00 

60 Fifth Avenue New York 


