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ANATOMY AS A SCIENCE' 
By Professor S.R.DETWILER 


COLLEGE O r  PHYSICIANS AND SURQEONS, COLUMBU UNIVEESITY 

ON behalf of the College of Physicians and Sur- 
geons, which I have the honor of representing to-day, 
I wish to extend to you, the members of the first year 
class in  medicine, a most hearty welcome. 

Since I have the privilege also of representing on 
this occasion the newly organized department of 
anatomy in this institution, and since. in  the course 
of a few days, you will be actively engaged i n  anatom- 
ical studies, I thought it might not be inappropriate 
f o r  me to speak to you about the subject of anatomy, 
with respect to a few of its past developments and 
to i ts  present status amongst the biological and medi- 
cal sciences. 

1 Address delivered a t  the opening exercises of the 
College of Physicians and Surgeons, Columbia University, 
New York, September 25, 1929. 

In  the preparation of this address I have drawn freely 
from the following sources: R. G. Harrison, "Anatomy; 
I ts  Scope, Methods and Relations to Other Biological 
Sciences," Anat. Record, vol. 7, 1913; W. A. Locy, 
"Biology and I ts  Makers," Henry Holt and Company, 
1910. 

An anatomical laboratory is  no doubt frequently 
thought of a s  a place characterized by the presence 
of a morgue and large vats filled with formalin-
soaked specimens; a place where boxes of rattling 
bones reside upon shelves to be doled out to beginning 
students i n  order to revive their powers of memory 
which they may have largely lost during the more o r  
less care-free activities of their academic career's. 

Based upon the experience of others, it may be 
regarded as  a place where thousands of tedious facts  
must be learned and later forgotten before the grati- 
fying emoluments attending the  practice of medicine 
may be fully realized. 

An anatomical laboratory does possess what I have 
mentioned-a lot of dead things-but if this were all 
that characterized the place, anatomy as  a science 
would be as  dead' a s  the cadaver which is placed a t  
your disposal in order that you may hack out the 
necessary morphological slices preparatory to the 
practice of surgery. 
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Morbidity and the assodaOion of morbid conditions: 
E. B. WILSON. 

.Bird-life of Mt. Dzlida, Tenezda :  F. M. CHAPMAN. 

O n  new measurements on the intensity of cosmic rays 
as a fwnction of depth beneath the surface of the atmos- 
phere: R. A. MILLIKANand G. H. CAMERON. New mea- 
surements on cosmic rays made by the most sensitive 
electroscope which the authors have thus far used bring 
to light three results of significance. First, the existence 
of very considerable homogeneity in  the penetrating 
power of the rays responsible for the bulk of the ioniza- 
tion in the upper atmosphere. Second, the existence of an 
exceedingly hard component in the cosmic rays in excel- 
lent agreement with the recent findings of Regener. 
Third, the fact, heretofore ignored in all theories, that 
the nucleus plays an important r81e in the absorption of 
cosmic rays. 

High frequency electric discharges L "non-oonduct-
k g "  vacua: R. W. WOOD. Discharges in vacua, usually 
regarded as non-conducting, were excited by a "continu- 
ous waveu tube oscillator having a frequency correspond- 
ing to a wave-length of 12  meters, with a potential of 
only a few hundred volts. Very remarkable changes in 
the gas content of the sealed tube under excitation were 
observed, the same tube showing a spectrum of pure 
atomic hydrogen, or pure oxygen, a t  the will of the 
operator. Luminous masses of singly ionized molecules of 
very definite shape (spheres, pointed spindles and pear- 
shaped bodies) appear in the tube, and their movements 
under magnetic and electric forces have been studied. 
These bodies may distribute themselves periodically along 
the tube, giving an appearance which reminds one 
strongly of stationary waves. 

Capture of electrons b y  alpha particles: A. H. BARNES 
and BERGEN DAVIS. Swiftly moving alpha particles are 
passed through a highly evacuated vessel. They are de- 
flected by a magnetic field and fall on a zinc sulphide 
screen, where they produce scintillations. There were 
about 60 alpha particles per minute, each having a veloc- 
ity of 1.45 x lo0  cm/sec. I t  was so arranged that elec- 
trons emitted by a hot filament were made to follow after 
the alpha particles by a suitable electric field. The alpha 
particle thus moves in a small part of its path surrounded 
bv a cloud of electrons. ~ h e ielectrons-can be made to 
&ve with a less velocity than the alpha particle, an equal 
velocity and a greater velocity as desired. I t  was found 
that the electron was captured only when it possessed 
definite energy. This energy which was obtained from 
applied field was closely equal to the value of the enerm 
level in which the electron was captured. A second ex- 
perimental tube was constructed in which the alpha par- 
ticles could be in contact with electrons for only 3 x 10-lo 

sec. The electron density was less than lo7 per cc. The 
average distance from electron to alpha particle was many 
times too meat for it  to fall to nucleus in 3 x 10-lo see. 
under actitn of central forces. I t  is concluded that the 
electron or the alpha particle or both may possibly occupy 
a large region of space at  certain energy relations but 

are exceedingly small a t  all other energies. The per cent. 
of captures increased rapidly with electron density up to 
90 per cent. The second experimental tube permitted in-
vestigation as to whether one electron or two electrons are 
captured. I t  was found that a t  V, = 590 volts when the 
electrons and alpha particles are moving with equal veloc- 
ity two electrons were captured. Also a whole series of 
voltages V,, was found at  which double capture occurs. 
The condition is that two electrons together shall have an 
energy equal to that of removing two electrons from the 
helium atom. As an illustration, the work required to 
remove both electrons from helium atoms is 54.16 + 24.5 
= 78.6 electron volts. I f  the electric field V,, applied is 
such that the relative energy with respect to alpha par- 
ticle of two electrons is 78.6 volts then double capture 
occurs, that is, i ( 7 8 )  = 39 = (V,*-Vn*)Z. 

( T o  be cont iwed)  ' 
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Five Fast Trains 
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-
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elevated train-Englewood Union Station 
(63rd Street) in the South Side residential 
district. 

The Four Best 
Christmas selections 

For Youngsters of Any Age 
NATURE NARRATIVES 
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living things in sea and earth and under the earth, 
bugs and butterflies, fish and flowers. Told by 
Austin H. Clark of the Smithsonian with the ac-
curacy and care of a scientist of the first rank and 
the whimsical imagination of a Lewis Carroll. 
$1.00. 

For An Unusual Gift 
THE ORDINALL OF ALCHIMY 

A breath from the science of yesterday. Vritten 
by Thomas Norton in the 15th century and done in 
facsimile in a delightful antique binding. Illus-
trated with excellent wood-cuts. A na'ive mixture 
of science and piety, done in blank verse. A prize 
for any library. $2.50. 

For Any Parent 
THE CHILD'S HEREDITY 

A sane, orderly and entertaining account of the 
facte of human heredity, excellently bound and 
adequately illustrated. Dr. Paul Popenoe is the 
author of this '<guide book to parents" which L 
also a guide to the better understanding of man-
kind in general. $2.00. 

For the Student of the Times 

MEDICINE: Its Contribution to 

h
Civilization. 

This service permits of stopover a t  
Davenport (to visit the Davenport Therapeutic science is taken for granted. But 
Public Museum, formerly Academy of obviously its bent and trend profoundly affect the 
Sciences) and at Iowa. Uity, fo r  State 
University of Iowa. 	

social order, and the conditions of living. This is a 
book for non-profemional people, as well as for 
doctors. Handsomely bound, it looks like a Merry 
Christmas. The vital story is entertainingly told 

I 	 II by Edward B. Vedder. $5.00.Ask nearest Roc$ Island Representative for 

further information, or address 


L. M. Allen, V. P. & P.T. M. 8 	 The 
Williams & Wilkins CompanyRock Island Lines 

Room 723, L s  Salle St. Station, Chicago, IU, Publishers of Scientific Booka and Periodicals, Baltimore.U.S.A. 



announces 

the first volume in the 
In ternationa Z Series in Physics 

Quantum Mechanics 

By Edward U. Condon 

Professor of Theoretical Physics, University of Mifinesota 

and Philip M. Morse 
Porter Ogden Jacobus Fellow in Physics, Princeton University 

150 pages, 6 x 9, 26 illustrations, $3.00 

HIS is the first volume in the International Series 
in Physics, of which F. K. Richtmyer, Professor 
of Physics at Cornell University, is consulting 
editor; 

This book gives an account of the theory of quantum 
mechanics which builds inductively from the phenomena to 
be explained, along the lines of Schrodinger's wave methods, 

I but gives to them the statistical interpretation in accordance 
with the ideas brought forward by Heisenberg, Dirac, Jordan 
a n d  Born and others of the Gottingen and copenhagen

I schools. 
The book aims to standardize the notation, to unify the 

treatment of normalizing factors and of the polyt~omials, and 
to correlate the various exact solutions of the Schrodinger 

-

I 	 equation, so that the volume can be used as a reference work 
when dealing with any of the known wave functions. I 

Send for a copy o n  approval 

McGRAW-HILL BOOK COMPANY, INC. 
Penn Terminal ' ~ u i l d i n ~  

370 Seventh Avenue 	 New York 
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The Wistar Institute Bihliographical Service 
is of invaluable assistance to JUNIOR ENTOMOLOGISTS 

Librarians-Investigators-Teachers 

I t  brings to them in AUTHORS' ABSTRACT form, a brief 
review of all oriiinal papers on Biological Subjects which 
appear in the following journals: 

Journal of Morphology and Physiology Applications are  invited by the Council for 
The Journal of Comparative Neurology Scientific and Industrial Research, Australia, to fill The American Journal of Anatomy 
The Anatomical Recaord two positions as Assistant Entomologists each sal- 
The Journal of Experimental Zoology 
American Journal of Physicnl Anthropology ary  to be £400. rising to £500. by four equal annual 
The American Anatomical Memoirs increments subject to satisfactory performance of 
Folia Anntomica Japonica (Tokio, Japan) 
Stain Technology (Geneva N. Y.) duties. The commencing salaries will be deter-
Physiological Zoology (~hficago, Ill.) mined upon qualifications. The appointments will 

Advance Abstrsct Sheets be initially for  twelve months' probation, there-
issued semi-monthly bearing Authors' Abstracts without 
bibliographic referenkes, offer a practical means of mnking 
rese~rch immeiliately available in nbstract form and of pur- under section 14A of the Councils Act, i n  which 
chasing articles of special interest in reprint form without 
the nwessity of subscribing to all the journals. Subscrip-
tion, $3.00 per year. 

Appointees are required to assist in B l o d y  and 
Bibliographic Service Cards Buffalo Fly work and should possess university de- 

with complete hlbliographic references, printed on Standard 
Library-catalogue cards, are of value and assistance to Li-
brarians and Investigators. Subscription, $5.00per year. ence will be given to those having sound knowledge 

Abstracte in Book Form of general zoology. 
referred to above are brought together periodically with 
Authors' and ~ndlyt ica l  Subject Indices. Price $5.60 per Applications wi th  photograph and n o t  more
volume. t han  four  testimonials t o  be  addressed to the 

Subscriptions t o  the Bibliographic Sercics 

and orders for reprints should be sent t o  ay, New York, 


The Wistar Institute of Anatomy and Biology 

-Thirtj-sixth St. and Woolland Ave. Philadelphb, Pa. 
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d n  Announcement : 

The Review of Scientific Instruments 

The Optical Society of America announces that  beginning with January 1930, T H E  JOURNAL O F  

T H E  OPTICAL SOCIETY O F  AMERICA and REVIEW O F  SCIENTIFIC INSTRUMENTS, which 
the Society publishes with the collaboration of the Scientific Apparatus Makers of America, will be pub- 
lished a s  two journals, viz: 

I 

The. Journal of The Optical Society of America 
and

The Review of Scientific Instruments 

Each journal will be issued monthly. The management and editorial control of the two journals will 
be the same as  heretofore. 

T H E  JOURNAL OF T H E  OPTICAL SOCIETY O F  AMERICA is devoted to  articles on all  
branches of optics,-geometrical, physical, physiological,-in both pure and applied science. 

T H E  REVIEW O F  SCIENTIFIC INST%UMENTS contains original articles and abstracts 
covering all kinds of instruments for scientific work, in academic, governmental and industrial labora-
tories as  well as in many branches of industry. 

Bo h journals may be obtained a t  the club ra te  of $5.00 per year. Subscriptions t o  each journal 
separately, $4.00 per year. 

Send subscriptions to 

I?. K. RICHTMYER,Managing Editor 

Rockefeller Hall Ithaca, N. Y. 



