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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
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assumes any legal responsibility for the accuracy, completeness, or usefulness of any
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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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Introduction

" The 1/10 scale model used for the Mark I model r.f. tests was converted for
use with the geometry for the hlgh voltage test in Mark I. The design considerations
for this test are discussed in UCRL-1092 and UCRL-1066 Revised. |

The following tests were made:

»

1. Determination of the correct stem position for #2 dfift tube.
N © 2. Frequency measurement.

3. Q measurenent.. ‘ o - ' i
4o Investigation of the gap splitter as a tnning element.

5. Investlgatlon of the gap splitter and drift tube stem bypass currents.

All results will be given in terms of the full scale maohlne. (Scallng factors

are discussed in UCRL-1173, Section II.)

1. Mechanical Design

~ The general mechanical arrangement, procedures for alignment,,and methods of
’neasnrement are exactly the same as detailed in UCRLQll73 and'will not be repeated here.
The following drawings detail the design and assembly of the 1/10 scale model for
these tests;

5H936/, Drift tube geometrya

5M1456 Full drift tube assembly.

5M1464, Half drift tube assembly and installation.
SMLLTA Full Arift tube body.

5M14L84 Half drift tube body.

5M1494 - Drift tube head (end bell).

5M1.502 Clamp angle.

5M1511. Clamp block.
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5M1522 Tacite stem.
5MR613 Stem shield.
Sketch Metal stem.
Sketch Gap splitter.
Figures 1, 2, 3, and 4 show the general mechanical arrangement. Fig. 1 is a sketch
of the geometry with'dimenéions. Fig. 2 was taken with the drift. tube suspended from
the lucite stem. The cavity was rotated 900 (open face of Fig. 1 up) for the final

geonetry with the metal stem; Fig. 3 shows the half-drift tube and stem shield as they

were in the final agsembly. Fig. 4 shows the full drift tube with metal stem.

The systém was modified after design to alloﬁ adjustment of the end beil positions

from outside the cavity. The half-drift tube was adjusted from the entrance end. Both

ends of the full drift tube were adjusted from the exit end. Each adjustment consisted

of three equaliyAspacedhsocket head bolts. Fig. 5 shows these bolts for.the full drift
tube. | | |

Two ‘models of the gap splitter were us_ed° The first was-a_hollow disc in vhich a
hot gas welded polyethyiene bladder was inserted. A tube was runvthrdugh the hollow
gten to an air.supply and vacuum punp to facilitate inflation'and.deflation‘of‘the

bladder. This model (shown in Figs. 6 and 7) was used in the frequency perturbétion

tests. The second model was a single disc of flat copper which was joined to the stem

by a hinge. This model (see Fig. 8) was used for stem bypass current measurenents.

2. Stem Position Determination. (See UCRL-1173, Section IX.)

The procedure was simplified over that outlined in UCRL-1173 in this case because

'there was only one full drift tube. The measured offset was 1-9/16" toward the exit

end. The bypass curfent as measured with metal stem at the predicted offset and Vith
the theoretical geometry was approximatélyvloo amperes assuming an 18,000 uuf bypéss »
capacitor, v

In addition to the sﬂemﬁpositiqn with a lucite stem a further test was made of the
feasibility of determining the correct stem position with a durmy metal stem in one

plane while the drift ﬁube was supported by a metalnstem in a plane 180° away. The
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effects of a stem located near‘the plane of symmetry between cells (i.e.,.in a positiond
in the eavity vhere stetic theory is applicabie)_should have a purely local effect. The
check was made by comparing the bynass currents'in the supporting metal stem and anether
stem at 180°. No intenacting effects were noted and the bypass current minimum eccurred

at the same position as determined with the lucité stem:

3. Frequency of Operation. (See UCRL-1173, Section XII.)

The-ffequency-wes measured by the beat frequeney method of ﬁCRL-ll73.
| f=11.52 * .03 me

L. _Q Measurement. (See UCRL—ll?E, Section VII.)

| | qs 51,000 £ 3%
Furﬁher checks of the Q were made for sevefal conditions, including:
-(a) gap splitter 1nflated and deflated. - l
(v). drift tube end bells moved in both directions from: design values.

No significant change was detected for these conditions.

5, Gag Splitter as 8 Tuning Elegent.
The effectiveness of the gap splitter as a tuning element was investigated by

inflating the bladder in the hollow,model of the gap splitter and measuring the frequency

_deviations caused by the resultant expansion. Figure 9 shows the variation of frequency

with gap splitter thickness. The straight line portion is the region over which the

vexpansion was essentially conical and the sudden drop occurs when the limit of longitudi-'

nal expan51on is reached but the volume displaced continues to increase.

The frequency deviations measured were for 1% cells. Simple perturbation theory

(as outlined in UCRL-1173, pages 27-29) shows that:
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vwhich can be extended to: o ' -

2 o
B~dv . o
A = __e_C_) ¢/A‘V : . .{,
—i,f 2 = o (2) ,

s

‘.eBuﬁ the energy.stored in 1} cells is 13 times that stored in a single'cell° If £he

,_taper of the tank and the geometry are ‘taken into account the actual ratio (by volume,
vhich is not exact) is 1. be

| The resultant pertUrbatlon coefficient‘is expressed in terms of_unit-changes-of one

feot for a singie cell: ;

AL - .om/rtjcelix a )

6. Drift Tube End Bells as Tuning Elements. . .

e | The effect on freQuency_of.mpving each of the two end bells in ?Pé-full cell
independently was_ihvestigated. Fig. 10 shows the perturbation curves for each end-
" bell. The reason for the slight differenee“in slope is probably the presence of the
entfance end weil whieh doee not coincide with a sufface of symmetry and would not be
- present if thefe were another cell on each side of the one used for measu:ement. -Apcepfing

‘the full drift tube end bell as the significant one:

-’-‘-.i,.fl = 1.8%/ft/cellx

7. Drift Tube and Gap Splltter Bypass Current Variation with End Bell Movement.
Startlng with the des1gn geometry and the gap sPlltter suspended at the geometrical
center of the gap the follow1ng bypass “current perturbatlon<coeff1c1ents were measured

for various end bell movements:

M : " FEnd Bell Moved - - Bypass Coefficient o
' - (for 18,000 uuf) '
amp/inch - '
| - ‘Gap Splitfer Full Drift Tube
* | Half Drift Tube 230 . 0
" | Full Drift Tube 230 316

il

Note' These values are correct only for this particuiar cell and not for any other
wart of the machine. : ,
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8. Gap Splitter Stem Po 1tioninﬂ

The original design called for the gap splltter to be placed at the geometrlcal
center between drift tubes with a straight stem. - This could not be done and at the
same time use an existing iihér nozzle so the'following investigation was made.to
determine optlmum gap splltter position for a given stem angle,

The gap splitter with a hinged stem (shown in F:Lgo 8) was mounted with a bypass
capaCLtor. For several longitudinal gap splltter positions the optlmum stem angle was
detenmined (by.mlnlmlzyng bypass capac;tor voltage)0 ‘The results are plotted on Fig. 11

in terms of the offset (at the top of the nozzle) from the gap splitter.
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FIG.3- HALF DRIFT TUBE AND STEM SHIELD
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FIG. 7- GAP SPLITTER BLADDER
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\ GAP SPLITTER FREQUENGY PERTURBATION
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