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TI-~Ecentury in which we live promises to make a n  

incalculable advance in man's power of exact meas-
urement. "Nearly all the grandest discoveries of 

the ARCHIBALDThe Size of Universe: PROFESSOR science," says Lord Kelvin, '(have been but the re-
wards of accurate measurement and patient, long- 
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rewlts." The opening decades of the century have 
witnessed the emergenee of a number of fundamental 
natural phenomena, the explanation of which defies 
all the mighty power of Newtonian mechanics. The 
Sewtonian laws have hitherto been found adequate 
to explain large-scale phenomena; but there seems 
convincing reason for  grave doubt as to  their applica- 
bility to small-scale phenomena. '(The old lams," as  
Jeans observes, "are not, so to spealr, fine-grained 
enough to supply the whole truth with regard to  
small-scale phenomena." Nor are they exact enough 
to explain very minute changes in  large-scale phe- 
nomena. Conspicuous among contemporary theories 
which throw grave doubt upon the universal applica- 
bility or" the Newtonian inechanics are the electron 
theory of Lorente, the quantunl theory of Plaiick and 
the relativity theory of Einstein. The Lorentz trans- 
formation, basic in  the electron theory, belies Yew- 
ton's ideas of absolute space and time. Crucial in 
the quantum theory is the phenomenon that "the total 
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Blackened Spl?,eres for Atmontetry: PROFESSOR radiant energy per unit volume of ether in tempera-
ture-equilibrium with matter is finite"; and to 
the facts of radiation according to Planckls law the 
Newtonian mechanics are inadequate. The remark- 
able explailation of the observed discrepancy i n  the 
advance of the perihelion of llercury, and the phe- 
nomenal accord of observation with theory in the 

..mitfei.-of the ~ l i i h t - r a y  deflection announced by %. 
-

W. Campbell a few weeks ago, thitherto unexplained 
by the Newtonian mechanics, constitute suprenle 
triumphs for  Einstein's relativity theory. 

To-day are going forward profonnd investigations, 
a t  each end of the scale of magnitudes-towards the 
infinitesimal and towards the infinite. Methods of 
almost incredible refinement are being devised for  
determining the scale of the atom and the scale of 
the universe. The investigations of Rutherford have 
virtually set i t  beyond doubt that the atom consists 
of a central nucleus of almost infinitesimal dimen-
sions,and of electrons revolving in planetary manner 

1Presidential address before the Sorth Carolina Acad- 
emy of Science, Greensboro, N. C., &lay 5,  1923. 
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Cornell University 
Medical College 

First Avenue and Twenty-eighth St. 

NEW YORK CITY 

* 

The first year of the course is 
also offered at Ithaca, N. Y., 
subsequent years at  New York 
City only. 

For information address 
THE SECRETARY 

Northwestern University 

! 
Situated in Chicago in close proximity to im- 
portant Hospitals with an abundance of clin- 
ical material. 
ADlvIISSION REQUIRElvIENTS-Two years of College

credit including a satisfactory course in Phuslcs, Chem- 
i s t r y . ' ~ i o l o g y  or Zoology, and French o r  ~ k r m a n .  

COURSE O F  STUDT-leading to the degree of Doctor of 
Medicine--Four years in the Medical School and a 5fth 
year either as  Interne in an a proved hospital or  de-
voted to research in some brancB of Yedlcal Sclence. 

GRADUATltEl 1NSTRUCTIOn'-in courses leading to the 
degree of Master of Arts or Doctor of Philosophy. 

RESEARCH FOUNDATION-The James A. Patten En-
dowment for Research affords unusual opportunities for  
advanced students of Medical Science to pursue special
investigations. 

RESEARCH FELLOWSHIPS-Four fellowships of the 
value of $500 each are awarded annually to promote
scholarly research. 

Tuition fees of the Arst and second years, $180.00 a year.
The third and fourth years, $200.00 a year. 

I For information address 

C. W.PATTERSON, Registrar 

/ 2421 South Dearborn St. Chicago, Illinois 
I 

1 Apparatus for Experimental and Research 
For use in laboratories devoted to the study and teaching of 

I Pharmacology, Physiology and Related Subjects 

WH 137 Kidney 
Oncometer 

WH 144 Spleen 
Oncometer 

TVH 200 Adjustable 
Pulley ' 

W H  207 Arterial 
Canula 

W E  214 Pulmonary 
Brterial 
Cauula 

WH 165 Lung 
Plethysino-
graph 

WH 156 Heart  Lever 

WH 125 Stethograph 
Drum 

WH 179 Supporting 
Stand 

WH 116 Tambour 
Single 

Skeletons, 
Anatomical 
Models 

Part of our large factory is devoted to  the manufacture of Experimental and Research Apparatus 

Surgical Inhtruments, Chemical Glassware, Hospital and Laboratory Furniture 
29 and 31 West Sixth Street Cincinnati, Ohio 
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SCIENCE-SUPPLEMENT xi 

Leitz Microscopes are the Standard 
of the World 

L! 
In Stock for Immediate Delivery 

%t 
Leitz Laboratory and Student a 1 zl Microscopes "L" and "LL" 

A Student Microscope is naturally subjected to hard usage 
and in order to withstand severe handling, its workmanship 
has to be durable beyond question. 

The Leitz Laboratorv and Student Micriscooes embodv the 
/ 

same high standard of optical and mechanicaf ~orkman'shi~,  
so strongly identified with Leitz, products and are guaranteed, 
therefore, to serve in student laboratories in a more satisfac- 1 
tory manner than any others 

The "Leitz-Quality" is beyond comparison, and since it 
is unequalled, it is supreme. 

Optical and Mechanical Efficiency are the chief points expected of any 
&icroscope: the Leitz instruments are recognized to possess these stannards C - 

to a noh-contestable degree. Laboratory and Student 
Microscope ''L 10" 

Write for Pamphlet No. 0-1 001 

T H E  E P P L E Y  
S T A N D A R D  C E L L  

A Precision Standard of Highest Accuracg 

An unsaturated cadmium standard cell (Weston 

Type) guaranteed accurate to 0.02 % , with a negli- 
gible temperature coefficient, mounted in a moulded 

bakelite box. 

Catalog No. 100 as illustrated, with 

Eppley Laboratory Certificate 

$15.00 net 

F. 0. B. Newport. 

Bulletin No. I "Standards of  Electromotive Force" sent on request 

THE EPPLEY LABORATORY 
NEWPOWT, R. 1. 

U. S. A. 
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For Highest Attainable Vacuum in Lecture 

Room or Laboratory-- 
We recommend the Langmuir Condensation Pump which 

:rates with surprisinp rapiditv. There  seems to be no practical limit 
ro the degree of vacuum that can be obtained. 

Some form of auu ~p must be used; and for that purpose we 
offer a special G. E. e oil-sealed mechanical pump, which is 
capable of producing a vacuum of 0.001 mm. of mercury when used 

he picture shows a complete outfit comprising a Langmuir Con- 
densation Pump, and a two-stage auxiliary 
pump with one-half H. P. motor - all 
mounted together on one base. 

J17rite fir our Brr//eti?x 965-S 

JAMES G. BIDDLE 
Scientific Instruments 

1211 ARCH STREET PHILADELPHIA 

Student's Polariscope and Accessories 
Our new Student's Polariscope is a scientific instrument showing by the interference of light 

waves the remarkable color effects of polarized light. I t  provides one of the most fascinating ex- 
periments in Elementary Physics and constitutes a never-ending source of instruction and enjoyment. 

The instant favor with which our larger Polariscopes were received, has led us to offer a smaller 
instrument containing all essential parts at a prlce well within reach of every school and college. 
Daylight or artificial light diffused by a ground glass plate is reflected at a polarizing angle by a 
black glass mirror to the stage. The stage may be rotated or shifted up and down the rod and 
carries a glass plate and clips 'for holding the object under examination. The latter is viewed 
through a nicol prism analyzer which rotates in a collar graduated to so, making quantitative meas- 
urements possible. 

The base of the instrument is hollow and felt lined so that the preparations and accessories 
may be kept with the instrument. A selected set of accessories is listed below. A number of others, 

along with our larger Polariscopes are 
listed in Bulletin No: 102, which will be 
mailed on request. 
L ZOO. Student'. Polariscope ............. .$SO.OO 
L 265. Set ot Swen Acceaaoriee, compris- 

ing : 
L !277. Glass Plate for Clnmg .............. $1.30 
L 278. Pressure Clamp for s owing double 

refraction in glass under strain... $1.50 
L 279. Rhombohedron of Iceland spar ..... $1.00 
L 286. Tourmaline Tongs ................. $3.60 
L 292. Spar Plate cut perpendicular to 

axis .............................. 
L 295. Sheet of Clear M i a . . .  .............. $!:% 
L 29&. Design in Selenite ................... $8.00 
Complete at Special Price ................... 120.00 

WM. GAERTNER & CO. 
5346-39 LAKE PARK AVENUE 

L 260-Student'e Poluiewpe.- CHICAGO, ILL. U. S. A. 
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-Dr .  G. Gruebler & Company's 
Biological Stains 

Physiological Preparations, Chemicals, Paraffine. etc., etc., 
made by this concern are carried in stock for prompt delivery 

ELECTROMETERS for mearuring radio activity 

Made by Spindler & Hoyer 


FOR SALE BY 


New York, N. Y.-E. Leitz Inc., Chicago, 111.- W. M. Welch Mfg. Co., 

60 E. 10th Street. 1516 Orleans Street. 


C. P. Chemical & Drug Co., 
Schaar & Co., 
556 SV. Jackson Blvd. 

114 Liberty Street. A. Daigger & Co., 
0. C. Rudolph, 54 W. Kinzie Street. 

17 Madison Avenue. St .  Louis, Mo.- Henry Heil Chemical Co. 


Columbus, Ohio- The Kauffman-Lattimer Co. Los Angeles, Ca1.-The Calkins Co. 


And other Laboratory Suppyly Houses. 

SOLE DISTRIBUTORS I I 
American Kreuger  & Toll Corporation 1 1  

522 FIFTH AVENUE :: :: NEW YORK I I 
Telephone-Vanderbilt 8176 I I 


