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Present: UCRL: Baker, Brobeck, Brown;-·Byerly, ·Cooksey, Cork, Gh'i:in, Dimmick~ 
Farly, Gordon, Gow, JUdd, Kane, Kilpatrick, Latimer~ Lawrence, 
LOf gran, Longacre , Martin, Martine 111, Norton, Pan of sky, 
Richardson,.Serber, Sewell, Street, Twitchell, VanAtta, 
Wallace , · · · 

CRDC: Cope, Crandall, Davis, Hansen, Hildebrand, Kent, Maker, Powell, 
Waithman 

AEG: Ball, Fidler 

Westinghouse: Andrews 

Duke University: Newson 

Gordon said that the design of the mechanism for adjusting and requirements for 
observing the drift tube positions in Mark I have been completed during the past 
week. Drift tube positioning is required because or the strong magnetic forces 
betveen adjacent drift tubes. The.ad.)'Usting niechanism involves a motor-driven 
jack screw placed at one of the legs of the tripod drift tube support stem 
structure. Two legs of the tripod are provided with Illanual adjustments, while 
the third is provided with the·· m6tor..;.drivem jack screw. During installation 
or the drift tubes, lateral·and vertical positioning adjustments will be made. 
The adjusting mechanism on the drift tube support stem will be used to restore 
the drift tubes to their proper operatingpositions after the magnetic forces 
develop between adjacent drift tubes when the focusing magnets are turned on. 
Tw"o general methods have been considered for determining the axial position of 
the drift tubes under operating conditions. One of these would utilize a strain 
gattge mounted near the top of each drift,tube support stem which would be cali
brated so as to indicate the drift tube position. The second method would 
utilize a light source on one side of the tank and a group of photo cells at : 
the edges of the drift tube shadoW' cast on the opposite wall or the tank. In 
the table below are given, for drift tubes 1 through 8, the permissible toler
ances in drift tube positions, together with the percentage of the gap repre
sented by these tolerances and the range of distances over which it is desired 
that it be possible to measure the position of the drift tubes. It should be 
noted for drift tubes 2 and beyond that the percent or gap figure given is the 
maximum corresponding to the added displacements of two adjacent drift tubes. 
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drift tube No. 

tolerance on drift 
tube position 

% of gap corresponding 
to above tolerance 

range over which 
position must be 
measured 

ECLASSJF~ED 

-.. ,,~;: 

1 2 .3 

0.211 (l) 0.25" 0.5" 

5%(2) 5.1%(.3) 5.8% 

1" 2" 4" 

Table 1. 
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4 5-8 

9-5" 0.5" 

5.7 4.5(4) 

4" 4" 

(1, 2, .3) These values were reported at the meeting as 0.,111 , 2i% and 
4% respectively, but were later revised to the above values. 

(4) There is a slight reduction in the percentage figures for the 
remaining drift tubes due to increasing gap lengths. 

The optical s.ystem referred to above offers some difficulties in installation, 
particularly as regards finding space for the location of the required nozzles 
on the tank, whereas the strain gauge method involves difficulties of insulat
ing against the d.c., drift tube bias voltage of about 15 KV. The initial. 
positioning of the drift tubes will be accomplished by aligning each one with 
the aid of a transit which will view each drift tube individually at right 
angles through windows along the length of the tank. The maximum magnetic 
loads on some drift tubes during the start-up period before all·of the magnets 
have been turned on will reach 7 ,ooo pounds or more, which corresponds. to a 
displacement of approximately 7 inches., The instrumentation required in con
nection with the drift tube operation will require ·meters to read magilet· 
current, drift tube position, position of the supporting tripod, the rf 
voltage on the stem, and raise-and-lower switches for the magnet current 
and drift tube position. Since the rf current which flows through the b,y-pass 

· condensers on each drift tube stem is critically dependent upon the drift tube 
position it will be necessar,y, in order to avoid overloading the b,y-pass · 
condensers, to make the necessary adjustments to compensate for the magnetic 
forces before the rf power is turned on. · 

Each of the drift tube stems contains an array of connections. Among these 
there is a main bolt carr,ying the main load of the drift tube which runs down 
one side of the stem. Opposite this is an auxilliar,y bolt to aid in resisting 
the ?ending moment at the joint between the drift tube and stem due to magnetic 
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forces. There are two leads tor supplying power to the focusing magnet and 
which also carr,y cooling water tor the magnet. There are two additional leads 
carr,ying cooling water for the shell. There are also miscellaneous electrical 
leads. Each ot the connections at the joint·between -the drift tube stem and 
the drift tube· is provided With a double gasket joint provided with a pump-out 
tube. There are 12 leads for thermocouples, plus a pressurized lead for 
supplying 20 kilovolts to supply any- clearing fields which may be required in 
the drift tube .bores. There are two 4-KV coaxial leads tor uses yet to be 
determined. There is also a water-cooled lead for carr,ying 600 amps at 110 
volts to supply power to the resistance heaters. 

Van Atta said, in connection with the precessing of the iori beam from the 
accelerator, that consideration is being given to the use or Lissajous pat
terns. The presently contemplated circular sweeping reduces the ratio-of peak 
to average intensity from its original value of· about 50 to ldown to about 5 
to 1. Recent target studies indicate that the most favorable geometries are 
those which- would require the beam to be swept over a square or rectangular 
area. Lissajous figures employing frequency ratios or 3/2 up to 7/6 are being 
studied. 

StUd-+_es have bee_ri. made_ recent-ly :on a .tar~e~ employing a graphite la __ ttice witli~ 
uranJ.um slugs. This type or target J.S lJ.mJ.ted by the maximum power.level at 
any one point. -In order to achieve a rather uniform distribution of power -
level the lattice assumes the configuration or an igloo, in the center of_ -which . 
is placed the primary-secondar,y target array. The size of the igloo is deter- , 
nrl.ned· by the allowable thermal flux, -which in turn _is determined by the incident-: 
fast flux from the target. The maximum value or thermal flux being considered ' 
is 3 x 101?. A 50% increase in flux over the Hanford max:tmum is made possible 
by the use .of depleted material. With the use or a pulsed beam the primary
secondary target array would be approximately 9 feet square and the interior 
volume or _the igloo would have a square cross-section or· about 25 feet in each 
dimension. The thickness or the lattice would be approximately 5 feet, 
followed by a 2-foot thickness or reflector. This arrangement is sketched 
in.plan view in Figure 1. 

·- I . 
~'(IT ... .< •• 

··~j_l 

Figure 1. 
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' \ Brown said that the use of a primary and secondary target which is small 
relative to the lattice tends to eqUalize the thermal flux throughout the 
lattice. It may tUrn out that the distribution of .fast neutrons .from the 
target will be anisotropic, since neutrons escaping laterally will be absorbed 
in the target material to a larger extent than those escaping in the .forward 
and backward direction. For 1his reason the .fast .flux incident on the lattice 
may be such as to render desirable a lattice of other than rectangular cross
section. In order to equalize cooling requirements throughout the lattice aDd 
to maximjze the total production obtainable, it is necessary to equalize, 
insofar as possible, the thermal neutron .flux, since the limiting value on the 
.flux. is determined .by the thermal load created at the point of maximum flux. 
The thermal .flux at the face of the lattice will be about 15 times higher than 
the incident fast flux. The variations in thermal .flux within the lattice will 
be less pronounced than the variation of the flux of fast neutrons incident 
upon ·the lattice by a .factor of 10-15, which is the ratio o.f thermal .flux to 
.fast .flux, provided the target can be made small relative to the lattice. The 
distribution of neutron .flux across· the width of t'he lattice will depend upon 
the multipli~ation .factor k and upon the thickness of the lattice·._ Using the 
Hanford unit cel:f and ttraniUril depleted to 0.49% u235' the value of k 'lies in 
the range of 0.87 - 0.90. · The flux distribution a~ross the lattice is as shown 
in Figure 2. 

\.,.~ 

..::··,· 10 

* Vertical lines indicate 
location o.f interface 
between lattice and 
reflector ~~ 

!~ 
2 3 ~ 5 

La.fh,e +A••Kness- feet 
Figure 2. I 

l 
I 

; . ,.~ ·It will be noticed that the flux has dimished by a .factor of about 5 after 1 (; .:·-i, having passed through 5 .feet of the lattice. If the maximum .flux at the peak 1 

of the curve is taken as 3 x 1013 then the flux after 5 feet of the lattice \ 
is down' to slightly less than lolJ. s;ince this latter .flux is still in the \ 
usable range .for production purposes this suggests that it might be advisable \ 
to continue loading the lattice beyond 5 .feet. With a lattice 5 .feet thick one 
would obtain about 2! - 3 moles of plutonium per mole of incident .fast neutrons. 
The flux distribution for an infinite lattice thickness is seen to depend upon 
the mu1 tiplication factor k, and hence upon the degree of enrichment of the ' 
ma.terial with which .the lattice is loaded., Lawrence suggested that the lattic1 

-be made quite thick .so as to permit the use of load patterns appropriate .for 
' 
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a wide range of enrichments. Brown said the maximum flux obtained is approxi-
mately proportional to while the production is proportional to 

... /! 1 
Vi 1- k 

1/1-k. However, for given values of k and thickness of lattice. the ma:ximwn 
flux is largely determined b7 the magnitude of the incident fast flux. Shown 
in Figure 3 is the flux distribution through an infinite lattice for s.everal 
values of k. . ;) .:1 ' , 

10 ~) 

,. ~ 
. \\) 

La.tllc.e.. -l-n1c.kr~e-s~- fe.t..t 

. ~igure 3o ' 

' ' ~ 
From this figure it can be seen that as the enrichment of the u235 is diminished 'I' 

it becomes increasingly desir,~'ble to change from .graphite to heavy water as the 
moderator because o'f the approXimately 25% improvement in the value of k which I. 

can thus be achieved o I 
I 

Brobeck sai~ that from a lattice of the \rpe described above the total production \ 
would be that of about 3 Hanford piles, whereas the heat removal required would~·· 
be that of 2 Hanford pileso It :would therefore be necessary to design for about 
60,000 gallons of cooling water per minuteo 

Richardson summarized the present status of the 15" radius electron accelerating 
model of the Thomas-type cyclotron. The model now employs a 1800 dee so oriented 
that one of the 3 hills of the pole faces bisects the deeo The energy of the 
X-ray beam has' been. determined by measuring the absorption curve of the X-rays 
produced from a tantalum target.. The electron energy as measured by this method 
is 60 KV. Electrons of this energy have the same velocity as do deuterons of 
250-Mev. The circulating electron currents have been measured Using a shielded 
probe. The shielding on the probe was 1.7 mg/c~ of aluminum foils so that . 
only electrons ~f energy greater than 28 Kev will penetrate the probe. This 
probe is useful for measuring the beam current only beyond a radius of about 
12 inches.,and beyond this radius the beam current and its variation with radius 
are rather W'ell known. It has been found that beyond a radius of 15 inches 'the 
beam is dependent Upbh the dee voltage. The variation in electron current with 
the dee to ground voltage is shown in Table 2 .. 



Dee to Ground Voltage 

800 yolts 

600 volts 

400 volts '· 
:,.f.·., I. ::·.1.·' .. 

Df:CLASSIFIED 
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Electron Current 

5 F 
1 JDA 
Oo2 F . . 

:icr-3 Fl * 

.Tabl~ 2. 

In table 3 are given the approximate theoretical numbers b,y which the above dee 
to ground voltages must be multiplied to obtain the full scale voltages required 
for various dee geometries of a deuteron acceleratoro · 

Dee Geometry 

Two 180° DWs 

Three 60° Dis 

1-2-34 r:·•' 

•;,,;. 

Dee Voltage :Factor 

X 1850 

xl400 

X 2400 

One thing which is known to contribute to the requirement for high dee volt
ages is the disparity between the theoretical and actual magnetic £ield shapes. 
Until now it has not been possible to measure the magnetic field more accur
ately than.i 2%; Sewel1 9 however, has now developed a method which should 
allow it to be determined within Ool%. It is planned to add more trimming 
coils to the magnet races o . These wiil--·bE:i~ more closely spaced thS.n those now 
used and of a contour conforming to the- -acttiii.l orbits or the·· electrons so as 
to allow mo~ delicate adjustments of the magnetic field to be made. I-t has 
been found that if the d.c~ voltage on the diimtny ~ee is made the same as the 
dee bias the required dee voltage threshold is diminished. In connection with 
beam removal 9 two current meas'llrlng probes have been placed o1Itside of the 
magnet along the radii of the two hills of the magnet not covered by the dee. 
It has been possible to get the beam divided equally between these two probes 
or,· b,y imposing local variations in the magnetic field, to cause the beam to 
register entirely on one or the other of the probes. Among the experimental 
work remaining is the establishment of the lower dee voltage threshold; also 
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a study of the dee bias required ·arid the measurement of the radial variation 
of beam intensity, especial~ at radii of less than 13 incheso It is also 
desired :to measure the phase of the electrons and phase variations with radiuso 
However, the present oscillator ·is not·· sUfficiently· stable to permit these ; · 
latter two mea~urements to be madeo It bas' also been fo\lnd possible to vary 
over a considetable range the axial dimension of the electron beam which leaves 
the machineo ' 

Hansen reported that the steel framework for 6 bays of the accelerator building 
at Livermore have been erectedo All of the structural steel for the building 
has now been delivered to the siteo The end ring on the east end of the vacuum 
tank has been installed and about 1/3 of the last ring on the wes.t end has been 
installede The welding of the tank is 70 to 75% completeo The floor is being 
prepared for. the power distripution building The foundation for the motor gener
ator for the oscillator power supp~ bas been installed and the building walls 
are now being back filledo The foundations for the motor generator sets for 

· power supplied for the drift tube magnets and beam precessor have been finishedo 
The installation of the mechanics~ vacuum s.ystem is being completed in the pit 
below the vacuum vesselo The basin for the cooling tower is being poured todayo 
Thirty-two of the 640 required shielding blocks have been poured and the more 
recent ones have been within toleranceo The soldering of cooling tubes on 
liner panels will begin during the next weeko An attempt is being made to cover 
through a single contract the installation of power supplies for the oscillator, 
drift tube magnets and beam precessoro The heavy electrical power equipment for 
power supp~ 1 is now being recejvedo 
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