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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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MINUTES 'OF MTA PROGRESS }fEETING 
TUESDAY, JU!IJ'E 20, 1950 

Present: UCRL: ·Brobeck, Cooksey, Dexter, Latimer, Lofgren, Martin, Norton, 
Reynolds, Sewell, Twitchell 

CRDC: Cope, Hildebrand, Kent, Powell 

AEC: Ball, Elliott, Fidler 

ORNL: Shipley 

Lofgren reported on improved operation of the d.p. ion source on Which he has 
been working. An unanalyzed beam of 1/3 ampere focused about 3 feet from the 
ion source on a spot approximately 3/4 of an inch in diameter with an angular 
divergence at the focal point of plus or minus 4 to 5 degrees. This was obtained 
with an arc current of approximately 6 ampereso The salient features of the 
system used to obtain these results is as follows: 
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The end of the arc chamber has a spherical depression Which is 
perforated with 1/16" holes through which the protons are 
removed. 

Based upon experience ·with this improved ion source, it appears possible that the 
full scale ion source may allow the diameter of the injector beam to be reduced 
from 9 inches to approximately 3 inches. The discussion which followed brought 
out the fact that this will allow a reduction in the inside diameter of the first 
drift tube ~~d also reduce its length. It is not expected that this will result 
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in a ver.y significant saving of power for the first drift tube and will have 
negligible effect upon the power requirements of the remaining drift; tubes. 
The insidA diameter of the first drift tube can probably be reduced to 3 or 4 
inches. Calculations have yet to be made on the angular divergence of the 
injecting beam which can be tolerated under these new conditions. Brobeck 
pointed out that this new development in the ion source will require new 
calculations for determining the spacings of the drift tubes and may also require 
an add:i,tional drift tube, although it is possible that an additional 1/2 drift 
tube at the high energy end may suffice. Hildebrand said that he would like to. 
know ver.y shortly the number of drift'. tubes required so that the order for the 
required number of motor generator sets to·power the drift tube magnets can be 
sent out as soon as bids which are now being prepared are received. Norton 
suggested that the order for this equipment should not be delayed pending a finn 
determination of the biasing arrangement necessary, since in his opinion it 
would be a relatively simple matter to isolate 'each motor generator set as 
required by lifting it off its base plate and supporting it on insulators and 
by the use of insulated couplings between the motor and generator sets. 

Cope inquired as to the magnitude of the cooling problem at the outlet end of 
the injector. Lofgren said that the cooling required would not exceed about 
80 kilowatts, which ie less than the plate cooling required on commercially 
available power tubes. 

Hildebrand presented data on the cooling water system. He stated the estimated 
flow required for each of the main components will be as follows: 

Oscillator - 1200 gpm of distilled water 
Drift tube shells - 900 gpm of distilled water 
Drift tube magnets - 200 gprn of distilled water 
Liner - 720 gpm 

With regard to the 720 gallons per minute required for the cooling of the liner, 
Hildebrand outlined cost estimates that had been prepared on the basis of 
various types of water treatment and water temperature. These values are 
tabulated belolr. 

SYSTEM TREATMENT 

1. Open acid phosphate 

2. ,, sodium zeolite 

3. Closed distilled water 

4. II II II 

5. Open II II 

TE11PERATURE 

From 
Tower 

From 
Liner 

II II 

80° - 107° 

90° - 117° 

70° - 97° 

PLANT COST TREATMENT COST 

$23,000 

$24,000 

$63,000 

$43,000 

$32,000 

$1,500/yr. 
•'l\ .. 

$l,BOO/yr. 

$1,700/yr. 

$1,700/yr. 

$).2,000/yr. to 
$20,000/yr. 
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The above calculations are based upon a wet bulb temperat~e at Livermore of 650. 
Hildebrand eaid that an analysis of the 1943 meteorological·· data for the Livermore 
area showed that there were· only 182 hours in 1943 during Which the wet bulb 

. temperature exceeded 65° F and only 43 hours during which thiS temperature 
exceeded 70°, and that the maximum wet bulb temperature for the year was 74.5° • 

. Hildebrand also presented the following tabulated data on the composition of the 
cooling water for each of the various types of water treatment as listed in the 
above table: 

Acid Sodium Distilled Chromite 
PhosEhate Zeolite Water Inhibitor 

1 2 3 4 

Fe 0.04 0.02 ·0.02 0.02 
Ca { 23 '0.1 l0-4 lo-3 
Mg 0.05 lo-4 lo-3 
Na .52 70.0 0.06 1.6 

_Hco
3 

3.1 36 0.06 0.23 
COJ _ 0.2 2 l0-4 6 x lo-3 
Cl 39.0 28 0.035. 0.36 
so . 27.0 0.8 l0-3 10.:..2 
P0

4 
0.23 0.23 lo-3 7 X 10-J 4 

Cr04 0.5 
SiO 1.4 1.0 1o-J 10-2 2 

It was generally agreed in the discussion which followed that calculations would 
be made to dete.nnine the level of radioactivity induced in the cooling water for 
each of the cases given above, with emphasis being given to the least expensive 
case in the hope that this mq prove satisfactory. Hildebrand said that cost 
estimates on deionizing the cooling water required for the oscillator, drift tube 
shells md drift tube magnets indicated that the cost of this treatment was 
exc~ssive and that the.y were therefore planning on using distilled water. Lofgren 
asked whether or not it were feasible to cool the circulating water by using a 
heat exchanger in which cool. water would be drawn from one well and returned to 
the ground through a second well. ~e discussion of this suggestion resulted in 
the conclusion that t}1ere was insufficient underground ·water capacity in our part 
of the ·Livermore valley to make this a feasible operation. 

Powell and Cope suggested that the equilibrium concentration of the various ions 
in the circulating water and consequently the level of _induced activity could be 
reduced b7 increasing the blow-down rate. 

. 
Brobeck said that the design of the test target is to start·' on receipt of the 
results of calculations now underway l'bich will determine the distribution of the 
beam on the test target. This target is to be designed-for the purpose of 
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measuring the output of the machine only and will be maQ.e as simple as possible. 

Distribution: 
lA to W. Brobeck, UCRL 
2A to Info~tion Divis ion, 
)A II II 11 

4A fl II " 

5A II " II 

6A to J.' Norton, UCRL 
7A to W. B. Reynolds, UCRL 
SA to J. Q. Cope, CRDC 
9A to A. Hildebrand, CRDC 
lOA to W. E. Elliott, AEC 
llA to H. A. Fidler, AEC 
12A to K. S. Pitzer, AEC 
13A to A. T&a~ro, AEC 
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