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FIG. 2. Collective tube. (1)-glass tube; (2)-outer 
glass tube ; (3)-solid rubber stopper ; (4)-perf orated 
rubber cap; (5)-rubber tube; (6)-metal clamp; (7)- 
glass tube; (8)--cheese-cloth plug. 

ing pipette from contamination as well as the mouth 
of the bottle during the process of collecting the vac- 
cine. The collecting tube is connected serially by 
means of a rubber tube with two sterile bottles and a 
bottle of 5 per cent. phenol (see Fig. 2) .  The bottle 
of phenol is connected with a suction pump, and the 
bacterial suspension is collected by means of suction. 
A clamp (6) a t  the top of the collecting tube stops 
the suction as soon as the growth of the individual 
bottle is delivered into the vaccine-bottle and the col- 
lecting tube is withdrawn from the bottle into the outer 
glass tube. Thus the tip of the tube is protected and 
no air is allowed to be drawn into the vaccine bottle. 

When the growth from all the bottles is collected, 
the suction pump is stopped, and air is allowed to  flow 
through the phenol. This sterilizes the air before it 
enters the bottle of vaccine and fils the vacuum there. 
The collecting pipette is then disconnected, and the 
two-hole stopper in the vaccine bottle is replaced by 
a sterile solid rubber stopper. 

This apparatus has been used successfully in our 
laboratory for the past year. It facilitates the prepa- 
ration of bacterial vaccines in that i t  saves time and 
labor and reduces contaminations to a minimum. 

I wish to express my appreciation to Miss Mildred 
Melman for making the drawings from the model. 

THE PRODUCTION OF HIGH VELOCITY 

IONS FOR THE DISINTEGRATION 


OF ATOMIC NUCLEI 

LAWRENCEhas been able to give in the cyclotron a 

multiple acceleration to positive ions in a uniform 
magnetic field and has obtained very high velocities 
of the particles. Thus energies of the order of seven 

million electron volts have been attained, and an in-
crease to ten million should be accomplished soon. In 
the cyclotron the ion is accelerated twice by the high 
frequency electrical field during each (approximately) 
circular orbit. 

I n  experiments on a small apparatus it is proposed 
to endeavor to apply the use of a three-phase oscillator 
system to give either three or six accelerations per 
revolution of the positive ion in its orbit. I f  suc-
ccssful this should make it possible to attain much 
higher equivalent voltages. The principal difficulty 
involved is that of getting a satisfactory high-fre- 
quency, high-voltage, three-phase oscillator system. 

Consideration of the simplest and least effective ap- 
plication of a three-phase potential, such as that in 
which it is connected to a trisector electrode cyclotron, 
for example, as compared with a duant cyclotron, leads 
to the following results: An ion is accelerated three 
times instead of two times per circuit. The ion density 
is reduced 50 per a n t .  The capacity of the electrode 
is reduced 33 per cent. The proper sequence of ac-
celerating voltages in a forward direction occurs every 
120 electrical degrees. I n  the reverse direction the 
proper sequence occurs only half as often, i.e., every 
240 electrical degrees. Resonance is preferred in the 
forward direction. I n  the duant type the accelerating 
potential in both the forward and reverse directions 
occurs 180' apart. The magnetic field frequency of 
the oscillating potential and the root mean square high 
frequency potential are the same in both cases. The 
use of six electrodes instead of three would be much 
more efficient. 
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