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Hildeprand said the request for bids on the excavation at Livermore went out 
today. Reynolds said that Norton had raised the point as to the advantages 
that might be obtained of piling the dirt from the building excavation to 
the east and north of the building so that during the installation of elec
tronics equipment there would not be the problem of dust blowing into the 
building. The consensus of the discussion that followed was that it would 
be less expensive to pile the dirt on the west of the building as presently 
planned and hold the dust in place by oiling. 

Brobeck raised the question as to the desirability of air conditioning the 
control room at Livermore •. This was discussed and the conclusion reached 
that the provision of an exhaust fan would probably be sufficient and that 
if air conditioning proves necessary after operation begins it can be accom-
plished by the installation of unit equipment. · 

California Research has studied the problem of handling the drift tube stems 
and finds the clearance adequate and has found the height of the building 
can be reduced to 103 feet. Cope said that two nearly identical bids from 
Chicago Bridge & Iron and Consolidated Western Steel were received on the 
tank today quoting total prices of $339,371 and $338,945 respectively. These 
bid prices are somewhat below the estimate that had been prepared. The 
manufacturers are agreeable to our conditions for satisfactory vacuum tests 
prior to acceptance. They have given a completion date of December 1, pro
vided we have foundations available for them by September 1. 

Cooksey inquired as to whether the spray process for copper coating of co~ 
ponents had been investigated. Brobeck said that the process requires 
annealing in a hydrogen atmosphere and that we could not take advantage of 
this process for the tank itself although it might be used for some of the 
transzpission line parts. 

Alvarez said that he felt it highly desirable that the model of the. 
tapered cavity be made to resonate before the tapered liner is sent out 
for bid. Reynolds pointed out that the decision to be reached this week 
will only be used to prepare final drawings on the liner and that it is not 
yet to the point for going out to bid. Sew~ll estimated that the cavity 
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will.not be resonating until a week from this coming lrJ'ednesday (that is, on 
May 25). The main delay in arriving at this point is the large amount of 
shop work required on the drift tubes and the ca.re required in their machin
ing. Sewell inquired as to the opinion of the group regarding the advisa
bility of silver plating the drift tubes so that Q measurements could be 
made at a later date if necessary. Alvarez said that the Q could be mea
sured more accurately by making measurements of the magnetic field,so that 
he thought it would be unwise to delay the drift tube fabrication by the 
day or so required to silver plate them. 

Martin said that bids were received yesterday for the vacuum pumps. DPI 
was the only company to submit a complete bid, and their proposal contains 
numerous alternates and has not yet been fully evaluated. DPI did, however, 
make one composite proposal for a complete roughing system and a complete 
finishing system exclusive of piping and Kinney pumps at a price of about 
$300,000, with a 5 percent discount if we accept this proposal in its 
entirety. They quote a price of $130,000 for new valves and manifolds for 
the diffusion pumps. If Oak Ridge valves are used DPI would use a 3/8" 
round rubber gasket to replace the 111 flat gasket presently in the valves • 
This modification might require the fabrication of a new plate to seat the 
valve. Thornton said he felt that considerable weight should be given to 
the DPI proposals because they are presumably more expert than the Radiation 
Laboratory at this time in vacuum techniques. Professor Lawrence also 
voiced the same opinion and said we should rely almost entirely upon their 
advice as to the design of the vacuum system. 

Martin said that the ratio of the speed of the traps for water vapor td 
their speed for air is 3.6. This, however, provides only about half the 
ratio of square feet of cold trap per diffusion pump that is available on 
the I84u cyclotron. That is, this gives about 2 square feet of liquid air 
trap per pump. Lofgren pointed out that it was his experience with the 
quarter-scale bevatron model that they got along as well with half the 
traps in operation as they did with all of them. Professor Lawrence felt 
that the arrangement in the quarter-scale model provided an essentially 
infinite cold trap, which would account for Lofgren's observation. Brobeck 
said it would probably be wise to provide for more traps than we estimate 
will be required, since they are inexpensive to install, require no 
expense if they are not used and yet would be available if they prove 
necessary. Sewell inquired as to whether there were provision to remove 
the cold traps from the tank without letting down the air. Brobeck replied 
that there was no such provision being made. 

Gordon reported on the results on the preliminary magnet tests on the focus
ing magnets. The performance equation from which the full-scale requirement 
of ampere turns is determined is the following: 

Subscripts: M = model 
fs =full ~le 

NI = ampere turns 
R = radius 
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The bracketed term, which is independent of the 1;;.near scale, is called "KM". 

Test's were run at low fields on models of simplified shapes to determine the 
variation of K and from these values the full-scale, mag:"let.s \"Jere designed.; In 
doing this ah allowance was made for the increased reluctance of the iron at 
the operating field by increasing the ampere-turns, by a factor of 1.2e Drift 
tubes Nos. 1, 2, and 3 each haiiP. distinct designs, whereas drift tubes 4J 5, 
6, and 7 are all the same design. and merely.operate·w±th slightiy different 
fields• 

Drift Tube 1.2 KM KoBSERVED Power (K1rJ) 

1 6.00 6.87 307 
2 6.23 6.48 189 
3 6.23 6.06 187 
4 6.23 5.63 169 
5 6.23 5. 63 169 
6 6.23 5.66 178 
7 6.23 5. 71 208 Total Power 1400 KW 

It will be seen from the above table that tije first two drift tubes require 
more ampere turns than had been predicted from the model tests even after 
using the factor of 1.2. In the remaining drift tubes it was possible to 
obtain magnetic fields higher than those required. The power requirements 
listed above are for a water temperature rise of 30 degrees Centigrade. The 
first drift tube magnet has a ver,y large ratial depth and this is considered 
responsible for its poor efficiency. Measurements of the magnetic field 
strength at various positions of the·core ot the first drift tube magnet 
indicate that an increase in the amount of iron in the magnet should improve 
perform'ance. Increasing the amount of iron, however, would have the dis
advantage of also increasing the amount of stray flux which is picked up. 
The magnet model for this drift tube will be rebuilt with double the amount 
of iron to see what the effect is. Similarly, measurements of the magnetic 
field strength in various positions of the magnet core for the magnet for 
drift tubes Nos. 4 through 7 indicate that there may be some benefit derived 
from increasing the amount of iron in the magnet core. One advantage of 
adding iron to these magnets would be a probable reduction in the magnetic 
force between adjacent drift tubes. Sewell is preparing to test the magni
tude of this interaction by mounting one magnet on a platform scale and 
supporting the other magnet directly above the first. 

Gordon said that the magnetic field from a drift tube is reduced to about 
2 percent at a distance of one diameter beyond the end of the-drift tube 
magnet. No calculations have yet been made on the magnitude of the forces 
between adjacent drift tubes; however, it is estimated that the force acting 
between the end plates of a given magnet will amount-to about 80 tons. It 
would be possible to reduce the power required by the first drift tube from 
307 to 280 kw if the space fa~~~5E~~ducing the size of the 
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hole through the conductor, and if one accepted a water temperature rise of 
50 degrees. Our present information on the inlet temperature of the cooling 
water for these magnets is 32oc (900F). There does not appear to be any 
pressing objection to using a temperature rise of 50 degrees for the first 
drift tube magnet except for the troubles arising from the increased thermal 
expansion of the windings. The total water flow required through all drift 
tubes to remove the heat from the magnet windings alone is 210 gpm (calcu
lated for 27 deg • c. of temperature rise) while the flow required to dissi
pate the enei'gy given to the drift tube by the stray beam plus the energy 
given the drift·tube surfaces by the rf field gives a required flow of 340 
gpm. (This latter figure is calculated for a 10-degree centigrade tempera
ture rise~) 

Garden said it is now planned that each of the drift tubes will be indivi
dually supplied by a 250-kw generator, except for the first drift tube, _which 
may require a 300- to 325-kw generator. Present estimates are that the 
generator capacity for the drift tube magnets will cost about $100,000. The 
advantage of separate generator supply for each drift tube lies in providing 
separate field control for each drift tube and makes possible the isolation 
of the magnets by means of transformers in the event that biasing is 
required. It is planned that alternate drift tubes will be run at opposite 
magnetic polarity. since this arrangement has the double advantage of reduc
ing electron multiplication and provides for stable mechanical equilibrium 
between drift tubes in relation to the magnetic force. One thing of concern 
at the moment is whether or not to try to economize on the size and weight 
of the focusing magnets. 

Brobeck said that they are not guaranteeing any reserve over the magnet 
requirements that Panofsky has laid down. They will guarantee to reach the 
specified fields but do not want to guarantee more than that. He inquired 
as to whether or not it would be d·esirable to ·add 10 percent to P~nofsky 1 s 
requirements. Panofsky replied that in his calculations he had allowed for 
providing for focusing 30 percent beyond stability so that no additional 
allowance need be made. Panofsky stated that drift tube No. 1 has a special 
problem--that because of the large inlet aperture the velocity focusing is 
actually negative and must be compensated by the magnet in the first gap. 
He said that if the inlet aperture could be cut down to four inches this 
would reduce the power requirement in the first drift tube magnet by a fac
tor of 2. If the inlet aperture is capable ·Of being so reduced the remain
ing drift tube magnets could be redesigned so as. to considerably lower their 
power requirements also. Even if these latter magnets were not redesigned 
there would be some saving in power, although it would not be as large as 
for the first qrift tube. Alvarez asked if it would not be advantageous to 
provide a focusing magnet ahead.of the first drift tube. Lofgren said that 
this may or may not prove advantageous, since advantages t~ be gained by this 
may be offset by the space charg~ effects if a pulsed beam is used. f:Ed. 
note: Putting a focusing magnet between the injector and the first drift 
tube will increase the path length between then and result in increased space 
charge defocusing. The magnet can compensate for the radial b~t not the 
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axial component of this defocusing so a net lengthening of the beam pulses 
will result. The disadvantages of this effect m~ outweigh the advantages 
associated with reducing the diameter of the beam~? 

Gordon said that present plans call for using self-excited generators to 
supply the drift tube magnets. It was the consensus of the meeting that 
such generators would prove unstable at 'low field strengths and that inde
pendently excited generators would be preferable. Gordon gave the outside 
diameters of the drift tubes as presented in the table below~ (Drift tube 
No. 0 ~ndicates the half drift tube at the low energy end of the machine.) 

Drift Tube No. 

0 
1 
2 
3 
4 
5 
6 
7 

Diameter (inches) 

120 
115 
110 
105 
100 
100 
100 
100 

Brobeck said that the oscillator power supply bids have been received. 
General Electric Company is low bidder by about $48,000. Delivery of the 
equipment is promised by February 1, 1951. Lofgren reported that rebuilding 
of fire-damaged equipment is continuing. 

Panofsky said that recent studies of the neutron yield versus deuteron 
energy indicate the optimum point on the curve of neutron yield per dollar 
versus energy rn~ be reached below 350 Mev but probably not below 250 Mev. 
The transit time effect becomes prominent much sooner than anticipated. 

Alvarez said that th~ BB tests to measure electric and magnetic fields in 
the resonant cavity are going ver,y well. The frequency of the resonant 
cavity can be held constant to one part in 107, By using a metallic BB one 
can measure the difference between the electric and magnetic field contri
butions to the frequency shift. By using a dielectric BB one measures the 
effect of the electric field alone. 

CC: W. B. Reynolds, UCRL 
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