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SCIENTIFIC APPROACHES T O  T H E  STUDY O F  T H E  
HUMAN MIND' 

By ARNOLD GESELL,M.D. 
DIRECTOR O F  THE CLINIC O F  CHILD DEVELOPNENT, YALE UNIVERSITY SCHOOL O F  MEDICINE 

WE are met to inaugurate a museum of psychology. 
May I begin by quoting a letter which I recently 
received from a spirited adolescent girl, age 14? "I 
have many hobbies," she wrote, "in fact they are almost 
countless. The one I like best is keeping a museum. 
As you probably remember, our house is quite large. 
My museum (the name of it is <ACountry Museum') 
is one of the smaller rooms upstairs. . . .  Some of the 
things are  Indian axrow heads, a t ip  of a n  Indian ax, 
a hornet's nest, and some butterflies. The thing that 
I thought would be interesting is to t ry  to get a stone 
or two from every state of the union. . .  ." So I sent 
her a rock from Connecticut. 

1 Address delivered at  inauguration ceremony of Psy- 
chological Museum and First Psychological Exposition, 
Garfield Park, Chicago, May 4, 1938. 

There is a good deal of psychology in that letter; 
not so much in the rock itself. A psychological 
museum must deal with phenomena less substantial and 
less accessible than rocks and hornet nests. Can it 
succeed in giving tangibleness to the human mind? 
The Lewis Institute, your trustees and director have 
undertaken a project of great difficulty, but one which 
has important pioneering possibilities. Museums have 
in general been devoted to the products and often to 
the curiosities of human culture. A psychological 
museum will have to concern itself in a new way with 
a delineation of the nature, mechanisms and the needs 
of human behavior. It will have to design a new kind 
of transparent man. I t s  problem is to objectify, to 
make visible, the operations and the laws of the human 
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separation is much faster. The volume of the cen-
trifuge is, of course, decreased, which decreases the 
time that the material is in  the centrifuge, but a simple 
calculation shows that this decrease in time is much 
more than compensated for  by the increase of the 
average centrifugal field. Experimental tests also 
show a large increase in efficiency. 

I n  addition to the purification of materials by the 
continuous flow vacuum-type tubular centrifuge, it  is 
possible a t  the same time to determine the sedimenta- 
tion constant s from a knowledge of the dimensions of 
the centrifuge, rate of flow of material, the ratio of the 
amounts of the light and heavy fractions and the ratio 
of the concentrations of the original material and the 
light and heavy fractions. From a knowledge of s and 
the diffusion constant, the molecular weight may be 
~ b t a i n e d . ~As yet extremely high accuracy has not 
been obtained, but the results are reproducible with 
precision. Since the molecular weights of substances 
from about 40 u p  to 20,000,000 have previously been 
measured with precision principally by Svedberg and 
his collaborators~ these materials with known molecu- 
lar weights can be used to calibrate a particular 
vacuum-type tubular centrifuge. After once cali-
brated, the apparatus should give comparatively pre- 
cise results, especially fo r  high molecular weight sub- 
stances. 

It is a pleasure to record my indebtedness to the 
Division of ~ a t u r a l  Sciences of the Rockefeller Foun- 
dation for  a grant that has made possible the develop- 
ment of the tubular vacuum-type centrifuge. 

T H E  VELOCITY O F  SOUND 
THE velocity of sound has usually been measured over 

long distances (one to twenty miles) by means of guns 
and stop watches. With the invention of the oscillo- 
scope, it is possible accurately to measure intervals of 
time as  short as  one millionth of a second. Therefore, 
the velocity of sound may be measured with a baseline 
less than one foot. As a base line so short can not be 
determined accurately, a longer base line should be 
used. Since the standard current alternates sixty 
times per second, one complete cycle of the current 
represents one sixtieth of a second. The horizontal 
plates of a standard oscilloscope are connected to the 
alternating current, which a t  the same time causes a 
loud speaker to emit sixty pulses per second. These 
sound pulses are received on a microphone which is 
connected through an amplifier to the vertical deflection 
plates of the same oscilloscope. The electric impulses 
received by all four  plates must be in synchronism; 
hence a single line appears on the oscilloscopic screen. 

3 Svedberg, Ind.  and Eng .  Chem., 10:  113,1938; Nature,  
139, 1051, 1937. 

I f  the microphone is moved through approximately 
twenty feet, the line on the oscilloscope will move 
through one cycle or one sixtieth of a second. The 
product of 20 and 60 gives 1,200 feet fo r  the velocity. 
Careful measurements give the actual velocity 331.57 
meters per second a t  0' C. 

This method may be improved by receiving the im- 
pulses alternately upon two microphones through the 
use of a double pole switch. This obviates the neces- 
sity of moving a single microphone, twenty feet fo r  
each observation. 

Accurate measurements can be made over shorter 
distances by using a continuous sound source instead 
of a succession of impulses. The sound received in 
the microphone then sets u p  a series of sinusoidal 
wa.ves upon the oscilloscope screen. The microphone 
is moved until one wave passes across the reference 
line. I n  this way both the wave-length and the velocity 
are determined a t  the same time. 

R. C. COLWELL 
A. W. FRIEND 

DEPARTMENT PHYSICS,OF 

WEST VIRGINIA UNIVERSITY 

BOOKS RECEIVED 
ALLEE, W. C. T h e  Social L i f e  of Animals. Pp. 293. 

plates. 49 figures. Norton. $3.00. 
ALLEN, GLOVER M. T h e  Mammals of China and Mon- 

golia. Vol. XI, Part 1 of Natural  History of Central 
Asia. Pp. xxv + 620. 9 plates. 23 figures. Central 
Asiatic Expeditions, American Museum of Natural His- 
tory, New Yorlr. $10.00. 

Anales Universidad Central del Ecuador; Tomo L X ,  No .  
904, Abril-Junio de 1938. Pp. 477 + 1178. Illustrated. 
Universidad Central, Quito. S/. 5,OO. 

BENT, ARTHUR C:,, Orders Palconiformes and Strigi-
formes. Pp. v1n +482. . 92 plates. U. S. National 
Museum Bulletin 170, Smithsonian Institution. Super-
intendent of Documents, Washington. $0.60. 

Calcutta School of Tropical Medicine and the  Carmichael 
Hospital for Tropical Diseases, Annual Report, 1997. 
Pp. 181. Superintendent, Government Printing, Ali- 
pore, Bengal. Gratis. 

JACOBSON, EDMUND. YOUCan Sleep W e l l ;  T h e  A .  B. 
C.'s of Rest ful  Sleep for t h e  Average Person. Pp. xix + 
269. Illustrated. Whittlesey House, McGraw-Hill. 
$2.00. 

LAUFER, BERTHOLD. T h e  American Plant  Migration; 
Part  I ,  T h e  Potato. Pp. x +  132. 6 figures. Field 
Museum of Natural History. $1.50. 

MARTIN, PAUL S. 	 Archaeological W o r k  i n  the Acbmen- 
Lowry Area, Southwestern Colorado, 1937. Pp. 219- 
304. Illustrated. Field Museum of Natural History. 
$1.75. 

SCOTT,J. F. T h e  Mathematical W o r k  of John  Wall is ,  
D.D., P.R.S. (1616-1703.) Pp. xi + 240. 12  figures.
Taylor and Francis, London. 12s 6d. 

SMITH,A. D. BUCHANAN,0. J. ROBINSONand D. M. 
BRYANT. T h e  Genetics o f  the  Pig.  Reprinted from 
Bibliographia Genetica XII. Pp. 160. 21 figures. 
Martinus Nijhoff, The Hague, Holland. Gld. 8.- 

Smithsonimn Ins t i tu t ion:  Annual Reoort o f  the  Board o f  
-	 Regents, 1937. Pp. xv t 580. superintendent of DOC;-

ments, Washington. $1.00. 
STANDLEY, C. Pp. 783-1133.PAUL Plora of Costa Rica. 


Field Museum of Natural History. $2.50. 


6 



7 SEPTEMBER 	 SCIENCE-ADVERTISEMENTS9, 1938 

New McGrawflHill Books 

Groggins-Unit Processes in Organic Synthesis. 
New second edition 

Edited by P. H. GROGGINS, U. S. Department of Agriculture. Chemical Engineering Series. 740 pages, 
$6.00 

A thorough revision of this textbook, presenting in a systematic manner the principles and problems of the more im-
portant and well defined reactions in organic synthesis as they are found in actual practice. 

Miller and Blaydes-Methods and Materials for Teaching 
Biological Sciences 

By DAVID 3'. MILLER and GLENN W. BLAYDES,Ohio State University. 427 pages, $3.50 
Part  I presents the newer educational methods applicable to biology. Par t  I1 describes in detail classroom experi- 
ments of all phases of biology as well as collecting organisms, microscopic preparations, apparatus, etc. 

Thomas-Theory of Equations 
By JOSEPHMILLER THOMAS, Duke University. 
203 pages, $2.00 

This is a textbook for a one-term course in the theory Color Photography 
of algebraic equations for advanced undergraduate and 
graduate students. Although elementary, the treatment for the Amateurforms a natural approach to the Galois theory and other 
phases of algebra. 

Maximow-Plant Physiology. 	 By KEITHHENNEY 
Editor, Electronics 

New second edition 
By N. A. MAXIMOV, Pedagogical Institute, Whit t lesey  House Publication 
Leningrad. Edited by R. B. HARVEY, Univer-
sity of Minnesota, and A. E. MURNEEK,Uni- 284 pages, 5+ x 8, illustrated. $3.50versity of Missouri. McGraw-Hilt Publications 
i n  the Botanical Sciences. 505 pages, $4.50 

This well-known book has been completely rearranged, Here is the first complete book for the 
revised, and brought up to date. Much new material 
has been added. The present text is not merely a trans- beginner in color photography, giving 
lation, but a new book based on a translation of the 
fifth Russian edition. 	 practical, simple directions for making 

transparencies with Kodachrome, Du- 
Riley and Johannsen-Medical faycolor, Finlay, and Agfa color ma-

Entomology. terials; color prints on paper; separa- 
New second edition tion negatives; etc. The apparatus 

By WILLIAM A. RILEY, University of Minnesota, 
and OSKAR A. JOHANNSEN, 	 necessary for each process is fullyCornell University. 

McGraw-Hill Publications i n  the Zoological Sci- described. 

ences. 476 pages, $4.50 


Offers a detailed survey of insects and allied forms 
which affect the health of man and animals. The new 
edition covers recent developments in the field. 	 -

Send for cobies on approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 


