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ETHER-DRIFT EXPERIMENTS AT  
MOUNT WILSON1  

AFTERthe wave theory of light was established, it 
became necessary to assume the existence of a n  all- 
pervading medium in which the waves could be de- 
veloped and transmitted ; this hypothetical medium 
was called the ((ether." I t  was endowed with such 
properties as were necessary f o r  the explanation of 
observed phenomena. Several physicists sought to  
prove the existence of the ether by direct experiment. 
The most fundamental of such proposals was that of 
Professor A. A. Michelson, made in 1881, based upon 
the idea that the ether as a whole is a t  rest and that 
light waves a re  propagated in the free ether i n  any  
direction and always with the same velocity with re- 
spect to the ether. It was also assumed that the earth 
in  its orbital motion around the sun passes freely 
through this ether as though the latter were absolutely 
stationary in space. The experiment proposed to de- 
tect a relative motion between the earth and the 
ether, and it is this relative motion which is often 
referred to as "ether-drift." The experiment is based 
upon the argument that the apparent  velocity of light 
would vary according to whether the observer is 
carried by the earth in the line in  which the light is 
traveling, o r  a t  right angles to this line. The velocity 
of light is 300,000 kilometers per  second, while the 
velocity of tbs  earth in  its orbit is 1/10,00Oth par t  
of this, 30 kilometers per  second. I f  the earth's 
orbital velocity were directly effective, the two ap-
parent velocities should differ by 30 kilometers per 
second or  by one part  in  10,000. However, there is 
no known method of measuring the velocities under 
such simple conditions. All methods require the ray  
of light to travel to a distant station and back again 
to the starting point, and a positive effect of the 
earth's motion on the ray  going outward would be 
neutralized by a negative effect on the returning ray. 
But f o r  a moving observer, i t  was shown that the 
neutralization would not be quite complete; the ap- 
parent velocity of the ray  going and coming i n  the 
line of the earth's motion would differ from the ap-  
parent velocity of the ray  going and coming a t  right 
angles, in the ratio of the square of the velocity of 
the earth to the velocity of light, that is, by a n  
amount equal to one part  in  (10,000)2 or  to one part  
in  100,000,000. 

1 Read before the National Academy of Sciences, Wash- 
ington, April 28, 1925. 



Marine Biological Laboratory 
Woods Hole, Mass. 

Facilities for research in Zoology, 
INVESTIGATION Embryology Physiology, and Bot- 

any. ~ i f t y - i w o  private laboratories 
Entire year $100 each and ninety-four private 

laboratories $200 each for not over 
three month& Fifty-six tables are 

available for beglnners in research who desire to  work 
under the direction of members of the staff. The fee for 
such a table is  $50.00. 

INSTRUCTIO~~ 
June 30 to August 

1% 1925 

SUPPLY 
DEPARTVENT 

Open the Entire 

Year 

Courses of laboratory instruction 
with lectures are offered in In- 
vertebrate Zoology, Protozoology, 
Embryology, Physiology and Mor- 
phology and Taxonomy of the 
Algae. Each course requires the 
Cull time of the student. Fee, $75.00. 

Animals and plants, preserved, liv- 
ing, and in embryonic stages. Pre- 
served mateFial of all types of ani- 
mals and of Algae, Fungi Liver- 
worts and Mosses furnished for 
classwork, or for the museum. 
Living material furnished in sea- 
son a s  ordered. Microscopic slides 
in Zoology, Botany, Histology, 
Bacteriology. Catalogues of Zoolog- 
ical and Botanical matcrial and 
Microscopic Slides sent on appli- 
cation. State which is  desired. 
For catalogues and all information 
regarding material, address : 

CEO. M. GRAY, 
Cukator, Woods Hole, Mass. 

The h n u a l  announcement will 
be sent on apnlirntinn to The 
Director. Marine Biological Labora- 

l tory. Woods Hole, Mass. 

ENTOMOLOGIST: 8c.p. Harvnrd. Five years Di- . 
rector Agricnltural Research, Coinmercial Compbny ; 
desires change. Eight years U. 5. Dept. Agriculture; 
8 years Head Dept. Zoology, Agricultural College 
and 9 years Entomologist State Experiment Station. 
Training Entomology and Genetics. Desires pro- 
fessorship in Zoology, College or University; teach- 
ine  azd research or Exneriment Station ~osi t ion .  

I ~ G f e r  Entomology or ~enet ics .  Address: "E. G," 
cnre The Science Press, 3939 Grand Central Terminal 
Station, New York, K. Y. 

ir 

, 
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ZOOLOGIST 
M.S., with teaching experience, desires change 
of position. Address: " B. F.," care of Science, 
3939 Grand Central Terminal, New York, 
N. Y. 

Essays in ScientWc Synthesis. By Eugenio Rig- 
nano. Translated by W. J. Greenstreet. Pages 
251. Cloth, $2.00. 
" The author rightly holds that psychology cannot 

properly be understood without reference to  
and that sociology in turn depends upon psycghof,"g . . . This volume is stimulating to thought in a w ~ d e  
variety of directions."-New Yorlc Even4ng Post. 
Our Knowledge of the External World as s Field for 

Scientific Method in Philosophy. By the Hon. 
Bertraild Russell. New Edition. Pages x, 246. 
Cloth, $2.00. 
" In  some respects the most important contribution 

that has been made to philosophy for a long time 
' past. The whole book is of extreme interest, and it 

abounds in good sayings."-The International Jour- 
ny! ol  Ethics. 

This book, though intentionally somewhat popu- 
lar in tone, contains some most important and inter- 
esting contributions to philosophy."-Mmd. 
The Contingency of the Laws of Nature. By Emile 

Boutroax of the French Academy. Translated by 
Fred Rothwell. With a Portrait of the Author. 
Pages x, 196. Cloth, $1.50. 
The two leading ideas of th is  work are, first, that 

philosophy should not confine Itself to  recombining 
eternally the concepts handed down by our forerun- 
ners but rather should come into direct contact with 
the (realities of nature and science; and, secondly, 
that philosophical systems, whether idealistic, ma- 
terialistic, or dualistic, regard the laws of nature as  
necessary, and consequently, that they are destruc- 
tive of true lif;? and freedom. 

Send for complete catalogue of Books on Sciences, 
Philosophies and the History of Religion. 

T H E  OPEN COURT PUBLISHING COMPANY 

122 South Michigan Ave. Chicago, Illinois 

STOP WATCHES 11 
Ask for F R E E  pamphlet 
of the 16 different types of 
reliable " MEYLAN " stop 
watches. 
Users of " MEYLAN " 
stop watches have a repair 
department always at  their 
service in case of accident. 
A. R. & J. E. MEYLAN 
552 Seventh Ave. 

New York, N. Y. 
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P yrometer 
Protection Tubes 

T;ansparent vitreosil tubes, while more ex- 
pensive initially, give longer life under ex- 
tremely severe conditions and will frequently 
be found more economical than cheaper ma- 
terials in the long run. 

I 

Ill V,itreosil tubes are also useful accessories for 
radiation and optical pyrometer sets. 111 . 

Gas-tight, unbreakable with sudden tempera- 
ture changes, unaffected by corrosion. Can be 
used continuously up 'to about xoooO C. and 
intermittently at  much higher temperatures. 

The Thermal Syndicate, Ltd. 
62 Schenectady Avenue 

Brooklyn, N. Y. 



Model "BSM-B " 

Model "RSM-D " Yodel "RSM-F " 

LEITZ Model "BSM-C " 

Binocular Stereo Microscopes 
The Latest and Ideal Microscope for College Laboratories I 

Large Field Stereoscopic Vision 

Long Working Distance 

Impressed with the ever increasing importance 
of Binocular Vision applied to Microscopes, the  
Leite Worlts have through constant contact with 
the Scientific Profession, been made to realize 
t1i:it through the deirelopment of microscopical 
instruments of comparatively low power, render-
ing st~reoscopicimages, possessing large working 
distance and large field of view,, a long felt de-
mand cn?l be accommodated and furthermore the 
area of microscopical investigations be widened 
to an extent of which one had no conception. 

With this in mind the Binocular Stereo Micro-
scopes have been constructed and through the 
most fnvorable reception received, nre destined to  
revolutionize Microscopy in Collegc Laboratories. 

I I 

The Binocular Bodies-one for  high, the other for  
I 1 low bower-can he used interchangeably in connec-

tion with the various stands iliustrated, and in 
offering such a variety of stands, any  individual de-
sire and need can bc readily nccom~nodated. 

Model "USM-I w Write for  Pamphlet No. ( 0 )  1060. 

a--
Model ''BSM-E '' 

Model ''BSM-H " 

--

Model ''BSBI-L " 

60 EASTI O ~ " S ~ .  
AliENTS: 

Pacific Const States: SPINDLER & SAUPPE, 80 Third St., San Francisco. Cal. 
Cnnndn: J. F. HARTZ CO., I.td., Toronto. Canada. 
Philippine Islands: BOTICA DE SANTA CItUZ, Manila, P. I. 
Cuba: TEXlDOIl CO., Ltd., Habnna, Cubs. 



SCIENCE-ADVERTISEMENTS xiii 

The "Last Word" 
in Science Desks 
From a letter from the head of the Science De- 

partment of a western college we take this paragraph 
relating to 

Laboratory Furniture 
"The furniture I believe is  the last word in lab- 

oratory furnishings. It is  substantial, serviceable, 
excellent in appearance and in every way highly 
satisfactory ." 

What more could one ask? 
Because of our line of over five hundred standard- 

{zed designs it is  seldom necessary to  build special 
equipment, if you choose Kewaunee. You will find 
that we have aLready met nearly every possible lab- 
oratory need with a standard desk, table, bench or 
sink. 

Write for a copy of the Kewaunee Book and bsk 
for details of our Free Engineering Service. Address 
all inquiries to the factory a t  Kewaunee. 

3zk4uz&w& LABORATORY FURNITURE EXPERTS 

0. O. OAXPBELL, Trees. and Oen. Ygr. 
115 Llncoln St. New Yorlc OfRrr, 
Kewauneq Wle. 70 Fifth Avenue 

OtBces In Prlnolpal Cltles 

Physics - Labomtorg Table 
No. 700 

Very popular wlth teach- 
ers. Very substantially 
built. Can be supplied. if 
desired, with lower cup- 
board and drawers. 

II Chemical I I 

Instructor's Desk 
No. 1416 

I 

For Private Laboratow. 

Produced In response to 
an insistent demand for 
an absolutely private 
work-table. Roll top cover 
completely encloses. 

Desk NO. 8501 
A good practical 

deslgn a t  a moder- 
ate price that em- 
bodles all the ewen- 
tlal features of the' 
more e l a b o r a t e ,  
deskm. 

HUMAN EMBRYO 

PREPARATIONS 
An illustrated leaflet describing these preparations 

will be sent to those requesting it. 

T. 8. thru h a d  region x9 

Slide preparations showing transverse settions from 
three body regions can be had at $6.00 each. We 
are especially willing to ship on approval. 

Western schools below the. rank of college can 
secure these preparations, and many other of our 
products, thru any.one of several Pacific coast gen- 
eral scientific supply houses. 

Pacific Grove California 


