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THE ORGANIZATION, DIRECTION AND SUPPORT OF 

RESEARCH IN THE PHYSICAL SCIENCES1 


By Dr. HUGH S. TAYLOR 
PRINCETON UNIVERSITY 

THE ORGANIZATION RESEARCHOF 

THE American nation is i n  process of assuming, 
through the power of her military, naval and air  
forces, and the technological organization requisite 
to that power, a position of major responsibility f o r  
peace and civilization in  the post-war era. Ade-
quately to meet the commitments which such a re-
sponsibility entails, the United States will, of neces-
sity, be forced to enlarge both political and social 
horizons and a t  the same time to develop, to a degree 
hitherto unrealized, the scientific bases which that en- 
hanced influence in  the counsels of the world will, i n  
large measure, require. 

The progress of science and the technological 
changes that have resulted therefrom have proceeded 

1Read on November 19, 1943, in the Symposium on the 
Organization, Direction and Support of Research of t,he 
American Philosophical Society. 

with auto-accelerating pace over the last thirty years. 
Some concept of what the coming decades may hold 
can be learned from the history of this country dur- 
ing World W a r  I and the interwar years with respect 
to scientific achievement, and the pattern there re-
vealed will be a miniature of what must inevitably 
follow from the revolutionary changes in  technology 
that the present war has produced. I n  1914 Amer-
ican science looked to Europe for  leadership. As Dr. 
C. M. Stine noted i n  a n  address to American chemists 
one year ago : 

I t  was a simple, almost a scientifically primitive econ- 
omy in which we Americans then lived. On all the seven 
seas, America-bound ships heavy with goods and raw ma- 
terials testified to our dependency on foreign lands. The 
homes in which we lived differed little from those of our 
great-grandfathers; the tailors of the Caesars knew the 
textiles of which we made our clothes; the finishes of our 
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acetyl derivative melted at 116" (Raistrick et  al. give 
116-118" ; Hooper et  al., 116-117"). The substance 
is neutral, is rapidly destroyed by alkali and decolor- 
izes permanganatc. These properties correspond with 
published data on patulin and clavacin, and this sub- 
stance is, therefore, identical with the other two. 

The pure material is quite toxic for mice. L.D. 
100= 12.5 mg per 20 g mouse. It failed to protect 
mice against lethal Salmonella schotmulleri infections 
in the highest doses tolerated. 

A crystalline substance isolated as above with slight 

modifications from culture filtrates of Penicillium sp. 
also proved to be identical with clavacin. The sub- 
stance melted a t  109.5' and, showed no depression 
mixed with authentic clavacin. I t  analyzed as fol-
lows: C, 54.92; H, 4.04. Other properties coincide 
with those of clavacin. 

EDWARD0. &ROW 

JACKSONW. FOSTER 
RESEARCHLABORATORIES, 


MERCKAND COMPANY,
INC., 

RAHWAY,N. J. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 

INOCULATION OF MEDIA FOR MOLD 


CULTURE 

INthe cultivation of molds in large f i sks  or bottles 

it is sometimes difficult to obtain a uniform degree of 
inoculation and to produce an even growth over the 
entire surface of the medium. A technique used suc- 
cessfully in this laboratory with several species of 
Penicillium employs a suspension of spores in a 
medium containing gum tragacanth in which a small 
amount of lanolin has been emulsified. The particles 
of lanolin apparently assist in buoying the spores to 
the surface of the culture medium and holding them 
there until germinated. 

A homogenous emulsion is prepared by warming 
and stirring 2.5 g gum tragacanth and 0.5 g lanolin in 
100 ml of water. Thirty grams of the mixture is 
placed in a 125 ml Erlenmeyer flask, together with 
five 12-15 mm glass marbles, the flask is plugged with 
cotton and sterilized. The flask is then rotated or 
shaken to emulsify the lanolin while being cooled to 
30° C or below. Flasks of gum-lanolin mixture pre- 
pared in this way may be stored in the refrigerator 
indefinitely. To use this gum-lanolin mixture to pre- 
pare a spore suspension, the contents of one flask, in- 
cluding the marbles, are poured onto a spore culture 
grown oh agar in a 250 ml flask. The flask is now 
shaken gently for several minutes with a circular 
motion in a horizontal plane to cause the marbles to 
roll over the sporebearing suface. The spore suspen- 
sion is further diluted for use by adding 25 ml of 
sterile water. The resulting suspension measures 
45-50 ml and in the case of Penicilliurn no ta tum 
suffices to inoculate 15  or more 3-liter Fernbach flasks, 
the area of the medium in each being about 270 square 
centimeters. The inoculated flasks are thoroughly 
agitated by shaking just before incubation and are 
then allowed to remain undisturbed. This method is 
readily adapted to a sixfold increase in scale by grow- 
ing the sporulation culture in a 3-liter Fernbach flask 
and modifying the rest of the procedure accordingly. 
For each Fernbaeh flask use 180 g of tragacanth-

lanolin emulsion, increase the number of marbles to 
about a dozen and finally dilute with 150 ml of sterile 
water. 

Methyl cellulose in place of gum tragacanth was 
not satisfactory because it did not properly emulsify 
the lanolin. Cetyl alcohol in place of lanolin or an 
eightfold increase in the amount of lanolin inhibited 
mold growth. I f  the medium being inoculated con-
tains much suspended matter which settles out, the 
inoculation is less satisfactory. Presumably the mate- 
rial settling to the bottom counteracts the buoyant 
effect of the lanolin particles. This difficulty is cor- 
rected by filtration of the medium. The incorpora- 
tion of a wetting agent, such as 0.1 per cent. Ivory 
soap or 0.4 per cent. Aerosol A.Y. in the gum-lanolin 
emulsion facilitated the loosening of spores from the 
mycelium but inhibited spore germination and mold 
growth. 

VERNONH. WALLINGFORD 
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The I1Particles" of Modern Physics 
By J. D. STRANATHAN, University of Kansas 

Making things clear is one of the distinctive qualities of this book. 
Teachers say i t  is the best introduction to atomic physics that an 
undergraduate could have. The material is well balanced. The 
experimental evidence for each concept is stressed. The text is 
interesting to read and has a strong appeal to students. 

Temperature Measurement and Control 
By R. L. WEBER, Pennsylvania State College 

Defense efforts of the nation depend so much upon processes 
where temperature measurement and control is a highly impor- 
tant factor. This book gives both a good theoretical background 
and an adequate description of instruments. I t  is clear and 
teachable. 

Acoustic Design Charts 
By FRANK MASSA, 


Brush Development Company, Cleveland 


How to save many hours of tedious mathematical computation is 
the aim of this book. It is a quick, handy reference for those 
interested in the design or construction of electro-acoustic appa- 
ratus. Each chart is provided with families of curves making i t  
possible to see immediately the parameters of a system. Sample 
problems illustrate clearly each chart. 

Elements of Electro-Magnetic Theory 
By A. WILMER DUFF and S. J. PLIMPTON, 

Worcester Polytechnic Institute 
Delving right into the subject without too much review of simple 
things characterizes this text. It is also notable for the clarity 
of exposition. Although the treatment is short, the book contains 
the basic elements of electro-magnetic theory. I t  is a teachable 
text suitable for a brief intermediate course. 

THE BLAKISTON COMPANY 

PHILADELPHIA 5, PA. 


