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THE NATIONAL ACADEMY O F  SCIENCES'  
PRESENTATION OF T H E  COMSTOCK PRIZE 

AS Dr. Millikan, chairman of the Committee of 
Award of the Comstock Prize, is unable to be present, 
i t  has become my pleasant privilege to tell you the 
grounds on which the committee recommended to the 
academy that the prize be awarded to Dr. Ernest 
Orlando Lawrence. 

. Prior to 1919, we had no definite information con- 
cerning the interior of the nucleus of the atom. We 
knew that it  had a positive charge equal to the sum 
of those of its extra-nuclear electrons. I n  addition to 
this, i t  was clear that the nuclei of the various chem- 
ical elements were all constructed from the same build- 
ing blocks. But  nothing was known about the nature 
of these blocks nor of the forces holding them together. 
The constitution of the nucleus was, then, one of the 
most fundamental problems that had ever presented 
itself to physical science. 

It was Lord Rutherford who opened the door to  this 
rich storehouse of scientific knowledge. B y  shooting 

1 Meeting at  Rochester, N. Y., October 25, 26 and 27, 
1937. 

alpha particles into nitrogen he was able to disinte- 
grate the nitrogen nucleus with the formation of pro- 
tons and a n  oxygen isotope. His  classical experiment 
was followed by the bombardment of other elements 
with natural alpha particles and, in this way, the 
nuclei of nearly all the lighter elements u p  to calcium 
were transformed. With one exception, however, all 
attempts to transform the nuclei of the heavier ele- 
ments had failed. Thus arose the urge to produce, 
artificially, particles having a higher energy content 
than those projected spontaneously from the radio- 
active elements. It xias clear that, given sufficiently 
high voltages, such particles could be produced, pro- 
vided suitable tubes could be developed to withstand 
these difficulties and seemingly serious limitations. 

Dr. Lawrence envisioned a radically different course 
-one which did not ha.ve those difficulties attendant 
upon the use of potential differences of millions of 
volts. At  the start, however, it presented other diffi- 
culties and many uncertainties, and it is interesting to 
speculate on whether an older man, having had the 
same vision, would have ever attained its actual em- 



AN ECONOMICAL AIR COMPRESSORl 

DOUBTLESSi n  many laboratories the need has been 
felt fo r  a practical and economical type of air com- 
pressor, and perhaps the idea of converting a car 
motor into one has occurred to many. Such a n  appa- 
ratus has found sufficient application in our laboratory 
in operating the air turbine ultracentrifuge2 to war- 
rant  a description of it here. 

Briefly, the compressor consists of a second-hand 
model T Ford motor (other types of car motors wouId 
probably do equally well) in  which the following modi- 
fications were made. I n  order to increase the com-
pression ratio and thus increase the efficiency of the 
motor a s  an air compressor, it was necessary to par- 
tially fill the combustion chambers of the head with 
babbit metal. However, before doing this we inserted 
a completely threaded pipe six inches long into each 
of the spark plug holes so that when the head was 
assembled there would be a space of about one half 
inch between the level of the pipe and the level of the 
piston when the latter was in  its uppermost position. 
A metal pin inserted through a small hole bored near 
the end of the pipe extending into each of the com- 
bustion chambers was found to aid considerably in 
anchoring the babbit metal in  pbsition. 

The head was placed in a level position with the 
combustion chambers up. Melted babbit metal was 
then poured into each of the combustion chambers to 
the level of the end of the protruding pipe. This 
filled the combustion chambers of the head so that 
when it  was assembled there was only about one-half 
inch space between the babbit on one side and the 
pistons on the other .when the latter are  in their 
uppermost position. (Perhaps a flat metal plate 
machined so that there is just sufficient space in  the 
head to allow the air  to  enter and escape would be 
a n  improvement.) After the head is assembled four 
check valves with the gate valve opening upward 
were screwed on to the four  short pipes extending 
out of the spark plug holes. (We used Jenkins one- 
half inch air  check valves; ordinary water check valves 
axe not satisfactory for  this purpose.) It is desirable 
for  greater efficiency of the compressor to place the 
check valves as  close to  the head as  possible. The 
cheek valves are  then connected by pipes to a storage 
tank tested to  the maximum pressure desired. 

The ends of the exhaust valves are  cut off so that 
they do not contact the rotating cam shaft, thus per- 
mitting them to remain closed a t  all times. The ends 
of the intake valves are likewise cut off so that they, 

1 Aided by grant from the Rockefeller Foundat,ion for 
research in cellular biology. 

2 J. W. Beams, A. J. Weed and E. G. Pickels, SCIENCE, 
78: 338, 1933. 

too, do not contact the cam shaft. The intake valve 
springs are weakened by cutting off the ends until only 
a slight tension exists when the valves are completely 
closed. Thus, when the machine is operating the in- 
take valves work automatically, opening on the down 
stroke and closing on the upstroke of the pistons. 

The compressor was then mounted on a suitable 
frame and a n  eleven-inch pulley attached to the crank- 
shaft. W e  have used a five horse power electric motor 
with a six-inch pulley to drive the compressor, but if 
such were not available a second-hand car motor would 
perhaps do equally well. Because of the heat gener- 
ated by the compressing of the air, i t  is advisable to 
retain the original water cooling system of the motor 
or, perhaps more conveniently, to attach the circula- 
tory system of the compressor to the water tap. Oil is 
placed in the crank case to the proper level. 

With the air compressor just described we were able 
to  obtain 100 pounds pressure in  a 30 gallon tank 
within one minute and maintain a constant pressure of 
80 to 90 pounds while operating the air  turbine ultra- 
centrifuge, which has a n  escape a t  this pressure of 
approximately 12  cubic feet of a ir  per minute. More 
or less p?essure may be obtained by increasing or de- 
creasing the speed of the compressor. 

A number of variations fo r  this type of a i r  com- 
pressor made out of a converted car motor are  no 
doubt possible. I n  fact, i t  seems feasible that certain 
of the cylinders might be modified to  compress air, 
while the remaining ones are used as  the driving motor. 
However, we have not attempted to construct such an 
apparatus. ' 
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P A N C R O  
A NEW CHAPTER IN 
REFLECTIVITY 

Pancro mirrors are made by the deposition of an  
aluminum alloy in an  eva oration chamber employin 
a high vacuum. The trage name ('Pancro" is  derives 
from its panchromatic property of reflecting all col- 
ors in their true values. The alloy and process were 
developed by an eminent physicist and both are fully 
patented. 
Pancro is  the most emcient reflecting surface known 
because of these properties: higheat known M e c t i o n  
CoeBcients, including the ultra-violet region; prac- 
tically Untarnishable as  will not combine with snl- 
furs ; most Dnrable o? the surfacing-metals, therefore 
ideal a s  an unprotected first surface. 
Universities have found Pancro mirrors superior for 
exacting scientific work and mannfacturers of instru- 
ments utilizing reflectibn are employing Pancro for 
improved performances. 
Pancro has proved superior for: telescope, galvanom- 
eter ophthalmic etc., mirrors ; semi-transparent 
(bdm-splitter) Girrors for color cameras, etc.; pro- 
jector and light reflectors of all types; and all re- 
flecting surfaces-"first" or "second." 
Pancro is now obtainable a t  prices comparable to  
other quality mirrors which do not have the com- 
bined advantages of Pancro. 
If you are interested in reflection of higher emciency. 
we invite you to investigate Pancro. 
Descriptive literature, prices and complete informa- 
tion will be sent by ntldressing- 

PANCRO MIRRORS, INC. 
Dept. S 31 Glendale, Calif. 
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This convenient and portable source of 
ultra-violet is proving a valuable medium 
for analysis and inspection by means of 
fluorescent effects. 

Supplied in attractive carrying case. 
Can be used wherever 110 volt current, 

A. C. or D. C., is available. 

U L T R A - V I O L E T  
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