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ARTHUR ROBERTSON CUSHNY AND  
PHARMACOLOGY  

ON the evening of February twenty-fifth Arthur 
Robertson Cushny, apparently in robust health, was 
stricken down at the comparatively early age of sixty 
by a rapidly fatal cerebral hemorrhage. He was the 
fourth son of the late Reverend John Cushny, of 
Speyrnouth, Morayshire, Scotland, and was educated 
at Aberdeen University where he graduated M.A. in 
1886 and bachelor of medicine and master of surgery 
in 1889. I n  the autumn of that year, having won the 
Thompson fellowship, he entered at Berne the labora- 
tory of the physiologist, Hugo Kronecker, a former 
assistant of the great physiologist, Carl Ludwig, of 
Leipzig, for a year's further training in the methods 
of physiological research. I also had gone to Berne, 
to work in the laboratory of the distinguished bio- 
chemist, v. Nencki. The laboratories in which we two 
worked were far  apart, that of Kronecker being dis- 
tant from the medical quarter, and so we became 
barely acquainted in that year. Little did either of 
us foresee in those days that the future would bind 
us closely together and that both of us would take up 
pharmacology as our life work. After his year with 
Kronecker, Cushny went to Strassburg for a year's 
work with Oswald Schmiedeberg, at that time the out- 
standing figure of pharmacology in Europe. After a 
year's work at Strassburg young Cushny was ap-
pointed to an assistantship (1892-93) in the labora- 
tory of Schmiedeberg. This eminent scientist, trained 
in physiology in the school of Ludwig, as also in the 
chemical laboratories, had early won the esteem of 
Ludwig by his masterly analysis in 1870, in the Leip- 
zig laboratory, of the action of muscarine and nico- 
tine on the nervous elements of the amphibian heart. 
Once on my alluding to Schrniedeberg's newly pub- 
lished "Grundriss der Arzneimittellehre" Ludwig 
summed up the man in the words, "Ach, der Schmie- 
deberg, das its ein Genie." It was he more than any 
other one man, who following in the footsteps of his 
teacher Buchheim, at Dorpat, turned the age-old ma- 
teria medica and therapeutics of our medical schools 
into the modern and fundamental science of pharma- 
cology. The development of this science is intimately 
connected with that of physiology and chemistry, but 
here reference can only be made to its connection with 
the former science. The experiments of Magendie, of 
Johannes Miiller and later of Tiedemann, Gmelin, 
Bernard and many others, although undertaken to 
elucidate physiological problems, really laid the fonn- 
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BOSTON UNIVERSITY  
SCHOOL OF MEDICINE  

ORGANIZED IN 1873 

ANNOUNCEMENT 

may be obtained by application to 

THE REGISTRAR 

80 East Concord Street, 

Boston, 

School of 

Medicine and Dentistry 

THE UNIVERSITY  
OF ROCHESTER  

Medical School, Strong Memorial Hospital and 
Out-Patient Department of the University of 
Rorliester and the Municipal Hospital of the City 
of Hochestcr all iinder one roof. Medical. Snr-
gical ~ b s t e t h c  Pedintric Contagions and Neuro- 
1ogi;al pntientsf admitted.' Unusual opportunities 
for sthool and hospital cooperation in medical 
and dental teaching, 

Admission 
Medical and dental candidates must have com- 

pleted three years of college work with special
requirements in chemistry, physics and biology.
The entering class will not exceed 40, men and 
women being admitted on equal terms. Instruc-
tion will begin September 23, 1926. 

Tuition 
Charge for tuition will be $300 per annum, pay- 

able in equal installments at  the beginning of 
each semester. 

Fos h ~ o r m a t haddress 
The Dean-School of Medicine and Den-
tistry, Elmwood Avenue, Rochester, N. Y. 

r  

.. 
Johns Hopkins University 

SCHOOL Or MEDICINE 
The School of Medicine is  an Integral Par t  of the 

University and is  in the Closest Affiliation with 
the Johns Hopkins ITospital. 

ADMISSION 
Candidates for admission must be graduates of ap- 

proved colleges or  scientific schools with at  least 
two years' instruction, including laboratory work, in 
chemistry, and one year each in physics and biology, 
together with evidence of a reading knowledge of 
French and German. 

Each class is  limited to a maximum of 75 students, 
men and women being admitted on the same terms. 
Applications may be sent any time during the aca-
demic year hut  not later than June  15th. 

If vacancies occur students from other institu-
tions desiring advnnhed standing may be admitted 
to the second or third year provided they fulfill the 
requirements and present exceptional qualifications. 

INSTRUCTION 
The academic year begins the Tuesday nearest Oc- 

tober 1,and closes the second Tuesday in June. The 
course of instruction occupies four years and es-
pecial emphasis is  laid upon practical work in the 
laboratories, in the wards of the Hospital and in  the 
dispensary.  

TUITION  
The charge for tuition is $300 per annnm, payable 

in three installments. There are no extra fees ex-
cept for certain expensive supplies, and laboratory
breakage.

The annual announcement and application blanks 
may be obtained by addressing the 
Registrar of the School of Medicine, Johns Hopkins  

University, Washington and Monument Sts.,  
Baltimore, Md.  

Owing to an extensive building program about to 
be inaugurated nt the Hospital and Medical School 
i t  has been deemed necessary to withdraw for  the 
next two years at  least post-graduate inktruction 
during the year a s  well 'ns the summer course for- 
merly given during June  and July. 
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Pyrometer  
Protection Tubes  

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

Transparent vitreosil tubes, while more ex-
pensive initially, g,ive longer life under ex-
tremely severe conditions and will frequently 
bc found more economical than cheaper ma-
terials in the long run. 

Vitreosil tubes are also useful accessories for 
radiation and optical pyrometer sets. 

The Thermal Syndicate, Ltd. 
62 Schenectady Avenue  

Brooklyn, N. Y.  



SCIENCE-ADVERTISEMENTS xiii 

T H E  SCIENTIFIC MONTHLY. 

An illustrated magazine, devoted to the dif- 
fusion of science. 

Annual Subscription, Q5.m 
Single number, 50 cents. 

Formal Logic (1847) 
BY ~ u g u s t u s  DeMorgan. Edited by A. E. 
Taylor, Professor of Moral Philosophy at  the 
University of Edinburgh. 
A trustworthy reprint of a classical work of 
great value to students of logic and history of 
logical doctrine. Cloth. Pages 392. 

The Mathematical Theory of Limits 
By J. G. Leathem. Bell's Advanced Mathemat- 

A general outline of the theory of limits which 
brings to ether the elements of this funda- 
mental sufject in one volume. I t  will greatly 
facilitate the study of infinite series and the in- 
finitesimal calculus. 

Functions of a Complex Variable 
By David Raymond Curtias, Northwestern Uni- 

Second Carus Mathematical Monograph. Now 

Send for complete catalog 

OPEN COURT PUBLISHING COMPANY 
IZX ~ o u t b  mohlr~ AT-uo amxaAao, ILLINOUI 

T H E  AMERICAN NATURALIST 

A bi-monthly journal, devoted to the bio- 
logical sciences. 

Annual Subscription, k.00. 
Single numbers, $1.00. 
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SCHOOL AND SOCIETY 

The Nervous Mechanism 
of Plants 

By SIR JAGADIS CHUNDER BOSE 
M.A., D..Sc., LL.D., F.R.S., C.S.I., C.I.E. 

Director, Bose Research Institute, Calcutta. 

This work establishes the fact of the existence 
of a nervous system in plants. I t  begins with 
the problems of the conduction of excitation 
in the Sensitive Plant (Mimosa PudMa) and 
shows that it is not a physical process affected 
through the liquid in the vessels of the plant, 
as either a hydro-mechanical disturbance or a 
movement of the sap, but is a physiological 
process of the protoplasm. This conclusion is 
based on the experimental evidence that stimu- 
lation can be effected bysmeans of involving 
no mechanical disturbance or wounding of the 
tissues, and that the velocity of conduction is 
much higher than that of any movement of 
liquid in the plant. 

With 82 Illustrations. 8vo. $6.40 

LONGMANS, GREEN & CO. 
55 Fifth Avenue New York 

A weekly journal covering the field of edu- 
cation in relation to the problems of Ameri- 
can democracy. 

$5.00 a Year 15 Cents a Copy 
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Grand Central Terminal, New York City 

Marine Biological Laboratory 
Woods Hole, Ma-. 

Facilities for research in Zoology 
(NVESTIGATION Embryology, Physiology, and ~ o t !  

any. Fifty-two private laboratories 
Enthe Y a t  $100 each and ninety-four private 

laboratories $200 each for not over 
three months. Fifty-six tables are available for beginners 
in research who desire to  work under the direction of mem- 
bers of the staff. The fee for snch a table is  $50.00. 

Conrses of laboratory instruction 
with lectures are offered in In- 

INSTRUCTION vertebrate Zoology, Protomology, 
Embryology, Physiology and Mor- JmeqfO phology and Taxonomy of the 

9, algae. Ench course requires the 
full time of the student. Fee, $75.00. 

BIOLOGICAL SUPPLIES 
SUPPLY For the classroom. museum o r  col- 

lector. 
DEPARTMENT First class preparations. 

Send for new (1920) Catalogue No. 1 
Zoological and Embryological ma: Open the Entire terinl, Life Histories and Habitat 

Year Groups. 
Catalogue No. a, Botanical 

material. 
Catalogue No. 3, Microscopic 

slides. 
Address all correspondence regard- 
b g  materlal and catalogues to: 

Supply Department, 
GEO. M. GRAY, 

Curator, Woods Hole, Marr. 

I The annual announcement will 
be sent on application to The 
Director, Marine Biological Labora- 
tory, Woods Hole, Mass. 
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I Hydrogen Ion Control 1 

- 
LaMotte Hydrogen Ion Testing Set 

(Model 8B) 

Only I drop of material needed for a test. 
A single test made in a few seconds. - 

Results accurate to 0.1 pH. - - = 
New illustrated catalog sent free on request. - - - - 

f LaMotte Chemical Products Co. 
= McCormidc Building Baltimore, Md, U. S. A. - - 

I 4 P B L SPECIALS ioclode ( 
I Beautifully expanded Obelia and Bu*. 1 I The large Hydroid-medusa Polyorchii. I 

Expanded Anemones, and beautifully preserved 
Pleurobrachii for classwork, of a quality 
rarely 1 seen except in museum s~ecimens. 

Giant Chitons, Sea Urchins and Nudibranchs. 

Beautifully prepared Octopi, Squids and ex- 
*panded He l i i  

Patiria (Starfish) Eggs in generous units. I 
Scyphozoan development stages: stobilae and 

scyphistomae. 

Large Hagfish, Chimaera, etc. Injected Dogfish. I 
Our illustrated catalog, listing these and many 
other specimens, microscopic slides, botan- 
ical exhibitions, lantern slides, etc., will be sent 
free to any biology instructor who has not al- 
ready received a copy. 

I PACIFIC BI0LOCH:AL LABORATORIES 
Pacific Grove California I 

COLEMAN & BELL 
Laboratory Reagents are Dependable I 

Our List Includes: 
C. P. Inorganic Chemicals 
C. P. Organic Chemicals 
Chemical Indicators (dry). Including 

~ y d r o g e n  Ion Indicators of 
Clark & Lube and Sorensen 

Biological Stains (dry) 
Rengents and Solutions-- 

Stains in Solution 
Indicators in Solution 
Blood Reagents 
Diagnostic lieagentr 
Fixing Solutions 
Mounting Media 
Volumetric bolutions 
Test Papers 

Coleman & Bell Products may be secured from the 
principal dealers in laboratory supplies in the United 
States and in Foreign Countries, or may be ordered 
direct. Catalogue sent upon request. 

THE COLEMAN & BELL COMPANY 
(Incorporated) 

Yanufactucing Chsmist8 

analysis on reagent 

is recognized by the man 
Sterling's Analysis-Certifie 

Sterling trade-mark. 

Analysis-Certified Chemicals are packed 
in metric units. 

Send for price list and other informa- 
tion. Orders are invited for all classes 
of C. P. chemicals and for chemicals to 
your own specifications. 


