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A M A T H E M A T I C A L  C R I T I Q U E  OF 
SOME P H Y S I C A L  THEORIES1  

THE purpose of this paper was to review some of 
the mathematical-physical theories of the past and 
of the present, indicating briefly the nature of certain 
concepts upon which these theories rest as well. a s  
attendant logical difliculties, and proposing certain 
modifications. It goes without saying that geometry 
is the first and simplest of such theories. Some day, 
when the field of knowledge has extended so f a r  that 
simplification becomes necessary, ordinary geometry 
may be approached somewhat as follows: 

( 1 )  Geometry treats of elements called points and the 
relation called distance between pairs of  points. 

( 2 )  The complete tabulation o f  distances between 
pairs of points may be arranged as follows: 

( a )  the points  P correspond to real number triples 

(xt Y, z )  ; 
( b )  the squared  distance between PI and P2 is 

( x 2- x1)2 + ( y 2- y1)2 + ( z 2-
All geometry follows very readily from these agree- 

ments. Beginning in this way one may successively 
define line-segments, lines, planes, perpendicularity, 
rectangular coordinate systems, etc. The whole body 
of geometrical fact with corresponding analytic 
framework is easily deducible, and yet one may stop 
a t  the fundamental principles without taking up 
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origin the geometrical concept of space is always to 
be associated with that of a corresponding body of 
reference. 

Classical dynamics arises in the attempt to use 
Euclidean space and absolute time as the means for 
expressing the laws of nature. There lie certain 
fundamental difliculties at  the very basis of this at- 
tempt to make space the container of matter. The 
simplest illustration of them arises in dealing with a 
collection of "equal rigid elastic spheres." When only 
two spheres collide, the assumed laws of contact action 
determine uniquely their directions and velocities 
after collision; but when more than two spheres col- 
lide, the situation is entirely different. 

3 Synopsis of address as retiring president of  the 
Amerioan Mathematical Society before a joint meeting 
of  the American Association for the Advancement of 
Science, the American Mathematical Society and the 
Mathematical Association of America. The full text will 
appear in an early number of the BuWetb of the Amer- 
ican Mathematical Sodety. 



111 First Offerings of 111 ~ 
Interpolation $9.00 

By J .  I?. STEFFENSEN 
Professor of Aotw&zZ Soienas, University of 

Copenhagen 
Places the whole subject of h i t e  differ- 

ences, interpolatiop, etc., in its proper niche 
in present day mathematical treatment. 
Equally applicable to the needs of statis- 
tician, engineer, mtronomer, physicist, biol- 
ogist, student of pure mathematics. A 
very important book. 

Leached Outcrops as Guides to 
$5.00 

By Au~u~lmrs LOCKE 
A highly original and fundamentally im- 

portant contribution to geological science. 
Geologists and mining engineers especially 
interested. 

Local Immunixation $3.50 
By A. BESREDKA 
Pastew Iwtitute 

Presents a new and revolutionary idea 
of immunity; a new method of vaccination. 
Neither biologists nor medical men should 
miss this work. 

Actions and Uses of Salicylates and 
Cinchopen in Medicine $3.50 

By P. J. HANZLIK 
Stanford University 

A comprehensive summary including 
General Discussion, Pharmacology, Clin- 
ical, Administration. "Probably indis- 
criminate medication with the salicylates 
and cinchopen exceeds the proportions with 
all other drugs." 

Symbionticism and the Origin of 
Species $3.00 

By IVAN E. W ~ I N  
A pioneer presentation of unique data; 

the living nature of the mitochondria ; their 
Possible role in the origin of species. 

THE WILLlAMS & WILKlNS COMPANY 
~ub~ishera 01 scientgc P~ioaicab M  BOO^ 

Baltimore, Maryland, U. S. A 

~ h s  A B C  o) 

HydroBen IOU 
Control 

*Ul (*ur) a,,w C*w 
"I""" w e . .  . 

I Free on request I 
A book of duable  and practical infor- 
mation on the application of Hydrogen 
Ion Control in science and industry. I 

LaMotte Chemical Products Co. 
418 Light St. Baldmore, Md, U. S. A 

SUPPLY 
D E P - ~ ~  BlOLOBlCAL SUPPLIES 
Open the lEntire For the classroom, museam or cob Year lector. 

Nrst clsss preparations. 
Send for new (1926) Catalogue 

No. I. Zoological and Embry- 
ological material, Life His- 
tories and Habitat Groups. 
-t No. 2, Wal H a t d  
Catalogue No. 3, Miarscbpie Slides 

Addrese all mmspondmce regard- 
Ing materia and catalogues to: 

GEO. Df. GRAY, Curator 

THE MARINE BIOLOGICAL LABORATORY 
Woods Hole. Masa 

BIOLOGICAL STAINS 
A handbook on the nature and uses of the 
dyes employed in the biological laboratory. 

with the collaboration By o the =ONN members of the mx- 
ecutive Committee of the Commission on Stand- 

ardizatlon of Biological Stains. 
161 pager, cloth bound. 

Published by the Commission. 
Prlce 1.M) poetfiald (10 per cent. discount it cash 

accompanies order). 
Also published by the Commission: 

SWn Taohnology, a qnartorly devoted to the Ild- 
ence of staining. Subscription price, $1.50 a 
~ 0 t h  tho book and the journal should be o d e s  
direct of the chairman of the Commission. 

H. J. CONN I Lock box299 Geneva, N. Y. I 



Johns Hopkins University 
SCHOOL OF MEDICINE 

The School of Medicine is an Integral Part of 
the University and is in the Closest AffiSi- 
tion with the Johns Hopkina Hospital. 

ADMISSION 
Candidates for admission must be graduates of ap- 

proved colleges or scientific schools with a t  least 
two years' instruction (including laboratory work) School of Medicine in chemistry and one year each in physics and biol- 
ogy, togethei with evidence of a reading knowledge 
of French and German. 

NEW ADXISSION REQUIREMENTS Nach class is  limited to a maximum of 75 students,  
men and women being admitted on the same terms.  

At least three years of approved college Applications may be sent any time during the aca-  
demic year but not later than June 15th. work including specsed requirements in the If vacancies occur students from other institu-
tions desiring advaiced standing may be admitted 
to the second or third year provided they fulfill our 

DEGREE OF B.S. IN MEDIOU requirements and present exceptional qualifications. 
SOIENCE 

INSTRUCTION 
This degree may be awarded at the end of The academic year begins the Tuesday nearest Oc- 
the third or fourth par to stndenta fulillbg tober 1,and closes the second Tuesday in June. The 

course of instruction occupies four years and es-certain conditions ineluding the preparation pecial emphasis is  laid upon practical work in the 
laboratories, in the wards of the Hospital and in the 

DEGREE OF DOUTOR OF MEDIOINE 
dispensary. 

TUITION 
Upon satisfactory completion of prescribed The charge for tuition is  WOO per annum, payable 

In three installments. There are no extra fees ex- four-par course. cept for certain expensive Supplies, and laboratory 

For catalogue land information, addresa breakage. 

THE DEAN, Washington University Inquiries should be addressed to the Execu- 
School of Medicine, St. Louis, tive Secretary of the School of Medicine, Johns 

Wssonri Hopkins University, Washington and Monu- 
ment Streets, Baltimore, Maryland. 

I 

School of Medicine 
West ern Reserve University Medicine and Dentistry 

THE UNIVERSITY OF
Cleveland, Ohio ROCHESTER 

NEW LABORATORIES AND Medical School Strong Memorial Hospital and 
Out-Patient ~ep(artment of the University ofHOSPITALS Rochester and the Municipal Hospital of the City 
of Rochester all under one roof. Medical, Sur- 

RESTRICTED CLASSES gical, ~ b s t e t k c ,  Pediatric, Contagious and Neuro- 
logical patients admitted. Unusual opportunities 

THOROUGH INSTRUCTION for school and hospital cooperation in medical
and dental teaching.  

LARGE CLINICAL FACILITIES  
6 Admission 

HIGH STANDARD OF SCHOLAR- Medical and dental candidates must have com- 
SHIP pleted three years of college work with special

requirements in chemistry, physics and biology. 
The entering class will not exceed 40, men and 

Admission confined to students having aca- women being admitted on equal terms. 

demic degrees and to Seniors in Absentia. 

Charge for tuition will be $300 per annum, pay- 
For hfomncctior address: able in equal installments a t  the beginning of 

each semester. 

THE REGISTRAR For hformatior address 

a109 Adelbert Rd. CLEVELAND The Dean-School of Medicine and Den- 
tistry, Crittenden Blvd., Rochester, N. Y. 

9 



SCIENCE-ADVERTISEMENTS xiii 

2 

UNIVERSITY OF MANITOBA 
Hudson's Bay Company Research FellowsKip 

The above fellowship, of the annual value 
of $~,soo.oo, tenable at the University of Mani- 
toba, in any branch of pure or applied science, 
open to graduates of any Canadian Un,iversity, 
will be filled for I927 about May 1st. Applica- 
tions should be in the hands of the Registrar 
of Manitoba University, Winnipeg, Manitoba, 
by April 1st. Further particulars on applica- 
tion. Address 

T H E  REGISTRAR, 
University of Manitoba, Winnipeg, Manitoba 

- 

Bausch & Lomb, Spencer, Zeiss and Leitz. 
Complete listings in our Biological 

EIMER & AMEND 

Third Ave., 18th to lsth St. New Yo&, N. Y. 

- 

"MEYLAN" STOP WATCHES 
For all Scientific Purposes 

Approved and used by promi- 
nent colleges and univerdties 
a s  well a s  leading industrial 
laboratories. 
Accurate, durable, dependable 
and guaranteed. 
Ask for free illustrated pam- 
Ehlet of various models of 

MEYLAN " stop watches. 

A. R. 8t J. E. MEYLAN 
55% Seventh Avc, 
New York, N. Y. 

WE REPAIR ALL MAKES OF STOP WATCHES 

- 
t Uoht-weight bag made."-Dr. C. P. Fordyce 

FlALA PATENT SLEEPING BAG 
I011 cnn sleep ontdoors 

in perfect comfort 
Gctentcfically Correct 

Made like the fu r  of an animal, it 
retains body heat, hut not the 
mo~stnre. No dead nlr spnces to 
11~tome foul or sonhpd, ns ~n n 
rloscly woven or filler1 fnbrlc 
n ' e ~ h s  ~ho l l t  5 1 1 1 ~  ......... $25 - 
NE\\' l8AULIN ALTIMETER 

Used by U S. Enmneers, OIL Companies and others 
Partlcularl~ oseful for seeunng mntours, one mar; 
wlth a Paulln Altlrneter can do the work of, twomen 
wlth Ral and Level Send for Ctrcular ' A  

G U I ~ L T ~ I ' S  Transits, Levels, 
i\l~~lndes, >leicrs R Registers, 
3r1rmseope* A I3inoculars. 

Complete outfits for Ezplorera. Sctentuts. atc. 

AWJ"J'ONY FIALA, 25 Warren St, New York 

INVENTIONS - PROCESSES 
I maintain an organization that- 

PLACES inventions with responsible manufacturers 
with I am acquainted under arrangements 
Profitnble to the Inventor; 

PREPARES applications for patent for filing in the 
Ulllted States and foreign countries; 

S P E C I A L I ~ S  in mechanical, electrical, chemical 
and radio devices; 

INVITES correspondence with Physicists, Scientists, 
Chemists and all other reputable inventors, regard- 
ln,R their work and inventions. 

H. R. VAN DEVENTER 

T H E  INTERSTATE TEACHERS' AGENCY 
New Orleans, L a  

Established IW. 615 New Orleans Bank Bldg. 
Teachers for all departments of SCIENCE are 

urged to place their names with us now for present 
vacancies, for the second term, and for September, 
1927. School and college positions. Send for en- 
rolment blank and booklet. 

FOR SALE 

Journal American Society, 12 volumes, 1890 to 1926 
complete, unbound. Favorable price to library or 
industry. Address " W. H.," care of The Science 
Press, 3941 Grand Central Terminal, New York, 
N. Y. 

T H E  M I C R O S C O P E  
By SIMON H. GAGE, of Cornell University 

Revised Edition (14th) Ready 

The Old and the New in Microscopy, with a s ecial chapter 
on Dark-Field Methods and their ~ppl&tiOn. 

Postpaid. $8.50 
COMSTOCK PUBLISHING CO., ITHACA, N. Y. 

BOOKBINDING 
Scientific and Educational periodic& a Specialty 

Careful attention given to Rebinding New and Old 
Books 

MacDonald & Maier 
is07 Park ~ v e .  at we st., New YorIc, N. Y. 

SCHOOL O F  APPLIED MICROSCOPY 
Room 1500, Pershing Square Building, New York city. 
Evening Classes. Course of Instruction includes lectures and  
demonstrat~ons on the Microscope and Accessories; Prep- 
aration of Naterial, Staining, Sectioning, Slide Making; 
Outline of Photomicrographic Methods. Fees nominal. 

CHARLES P. TITUS, Dlrector 
Telephone 25m Walker 

Hy-Speed Mixers 
Clnmp to any tnnk opprnte from 
light circuit, mix all i iods of liquids. 
A180 uat=d for even temperature 
batha. Thousnnds In use. 

342 Madison Avenue New York City Write for clrcnlar. 
Licensed Professional Engineer 

I / ALSOP ENGINEERING CO. 
47 W. 6Srd St.. New York 


