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• ABSTRACT 

UCRL-18228 

The beam was onior 90.6% of the scheduled operating time .. The 
beam was off 4.60/0 of the scheduled operatingtimebecause.·of equipment 
failure ·and 4.8% of the scheduled operating time for experimental setup. 
tuning,. and routine checks. During:the 'quarter •. the 'Bevatron accelerated 
1.45·X 1 018 protons . ' 

, Fractures were detected in .thedovetail area of the'main ~motorgen
eratorpoles. Monitoring and inspection :procedureshavebeen ,established. 
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L . MACHINE OPERATION AND EX~ERIMENt AL PROGRAM 

. . The' Bevatron ope ration record is shown in ,Fig. L The beam was on 
for 90.6% of the scheduled operating time .. The beam wa~ off 4.60/0 of the 
scheduled operating time because of equipment failure 'and 4.8% of the scheduled 
operating time for experimental setup, tuning, and routine·checks. During 
this quarter~. the Bevatron accelerated 1.45>< 1018 protons. 

The'Alvarez (Murray) Groupi s. Experiment 1139 ended this quarter. This 
experiment was done using the 25-inchhydrogen bubble 'chamber. 

A new foundation pad for the 2.5-inch bubble chamber was prepared in 
the new external proton beam (EPB) hall. A new secondary beam channel will 
be built for the bubble ·chamber. The target for this new beam channel will be 
located at the second focus in Channel II of the ·EPB facility. 

The major mode of operation this quarter was for the'Moyer-Helmholz 
. Group! sExperiment #47A. They operated on a 800-msec.£lattop at 5 .. 3 BeV. 
The 'remaining experiments this quarter were' generally. in a tune -up or para
siticmode of operatio:q • 

. A summary of the experimental program is shown in Table I. 

. Construction continued through this quarter on the new EPB Hall and 
. two-channel, EPB facility. Roof construction was started on the last two bays 
of the hall. and the remaining part of the heavy-duty concrete floor was poured. 

The Third:Annual BevatronUser l s Meeting was held on December·16, 
.1967. Current topics in high energy physics were discussed together with the 
future Bevatron program and schedule of experiments. Ideas were discussed 
·forfuture accelerators using nonconventional techniques •. The ideas covered 
were the use of superconductivity magnets and acceleration.of particles by the 
'coherent field of an electron ring. 

II .. SHUTDOWN 

The shutdown that started last quarter, on September 25, . continued 
throughOctober,-:l1. The major job'wastherepairof the 'main motor genera
tor field pole connectors. The details of this job and the remainder of the 
shutdown jobs were 'reported in .the preceding quarterly report. 

The 'Bevatron was shut down for 4 days over the' Thanksgiving Day 
week end .. No ·work was scheduled for this :period .. The Bevatron was shut
down on December 22 for the 'remainder of the year. There 'were three work 
days,. December 26, 27» and 28, when routine 'maintenance and setup work 
were done. ,Effortlevel during ,the 'Christmas shutdown was kept low for budg
etary reasons. 

III. BEVATRON DEVELOPMENT AND STUDIES 

The machine study periods this quarter were devoted mainly to the 
study of resonant extraction ·of the proton beam. Work continued on the de
velopment and testing of diagnostic tools and m.ethods to study the beam be ~ 
havior. Detailed measurements were made of radial v value as a function 
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Table I. Summary of Bevatron experimental research program, October through December 1967 

Beam time 

Start of 
This quarter run through 

Dates (Oct. -Dec.) December 1967 Primary or 
12-hour 12-hour Pulse secondary 

Groups Run no. Start End EXEeriment periods Hours periods Hours schedule experiment 

Internal GrouEs o O. f Alvarez 39 8/5/65 10/16/67 K -K2 inter erence 8 79 242 2519 1 :1 P 
(Murray) using 25-in. bubble 

chamber 

Moyer-Helmholz 47A 5/19/66 In progress Investigation of neutral 82 908 208 2283 1:1 P 
(Parker) particles 4 47 71 890 1:1 S 

Lofgren (Wenzel) 67 6/7/67 In progress Ke 2 branching ratio 3 28 7 80 1:1 P 
30 321 37 448 1:1 S 

Moyer-Helmholz 84 8/14/67 In progress Preliminary tests 1 13 1 13 1:1 S 
(Kenney) for a future 

Alvarez (Pripstein) experiment 

Chemistry- 98 9/21/66 In progress Light-fragment pro- 16 281 16 281 1:1 P 
Hyde-Poskanzer (P-B) duction from inter- 67 655 80 803 1:1 S 

actions of heavy nu-
clei with protons 

Abolins - Smith P-25 11/2/67 In progress Counter and spark 2 47 2 47 1:1 S I 
W 

chamber tests in I 
preparation for 
Experiment 83 

Cork- Murthy P-26 11/11/67 In progress Test of relativistic rise 7 86 7 86 1:1 S 
(for u. of Michigan) 

( ~~ ) with proportional 

counter 

Health Physics P-27 11/28/67 In progress Spectral and angular 1 8 1 8 1:1 S 
(Lloyd Stephens) measurements of particles 

produced by 6.3-BeV protons 

External GrouEs 7/21/66 In progress AO decay parameters 
4 44 4 44 1:1 P 

U. of Washington (Davis) 54 0 32 19 280 1:1 S 

Calif. Inst. of Technology 80 8/31/67 In progress Study of ~ leptonic deacy 6 66 7 73 1:1 P 
(Tollestrup) t::.S/ t::.Q etermination 67 824 77 957 1:1 S 

using 2- to 3-BeV /c 
separated n- beam 

Jet Propulsion P -10 9/21/67 In progress Lunar y-ray emission 3 46 4 59 1:1 S c: Laboratory simulation 
(Metzger) n 

:::0 
l' 
I 

t"'" 

Table I 00 
N 
N 
00 
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of radius. 
vestigated. 

Nonlinearities of the radial field shape of the Bevatron were m
Tests will continue on resonant extraction. 

IV .. MOTOR GENERATOR 

Robert Frias 

A. Detection of LaInination Cracks in New Generator Poles 

Installation of fatigue life gages on the generator-pole-end laminations 
has been in progress since the new poles were installed. The gage'is designed 
to be mounted on a metal structure 'where an indication of precrackcumulative 
fatigue damage is desired. The gage resembles a conventional strain gage in 
appearance. Figures 2 and 3 show the location of installation and an enlarged· 
view of the sensor, ' ' 

A fatigue life gagp:ch;=tnges resistance as a continuous . function of the 
fatigue experience. J~!Je L~"minal gage resistance prior to installation is 100 
ohms. Large amplitudes of cyclic stress generate an .irreversible 'resistance 
change whichmayr..!achasInuchas,10 ohITls. This:resistancecan be mea- . 
sured with a conventional ohmmeter. The gages are monitored once each 
week during the Bev atronrnaintenance shutdown. 

Extreme temperatures, large centrifugal forces, and conside{rable 
wind force made ,it neces sary to develop a suitable bonding technique for in
stallation of the fatigue life gages. Roland Krevitt and Hans Krapf of the 
Strain Gage' Instrumentation Group have devised a satisfactory procedure. 
Four gages can now be installed during thernaintenance shutdown. '. A total 
of 128 such monitors will be installed. 

Two gages were found damaged during this quarter .. Small cracks. 
practically i.mdetectabletothenaked eye, had developed in .twopole lamina
tions and propagated through the gages . In both cases the continuity of the 
gage was destroyed. These failures occurred after. a smaH number of gages 
had been .installed. In one case, the crack was found before any resistance 
increase had been recorded. In the second case, the readings had gone 
iroIn 100.38 ohms to 101.60 ohms and to failure in a 2-week intervaL This 
indicated that the ·crack development was fairly rapid, and reinforced the 
necessity for weekly readings of the gages. 

A small hole was drilled at the end of each crack .in an attempt to 
stop their propagation .. Figure 4 shows one of the cracks and the stopper 
hole. A new life gage was installed to record any£uture cyclic stress or 
cracking. 

B. Generator Pole Stres ses 

The analysis of stres s in the generator pole has shown that cyclic 
variation in centrifugal forces during Bevatron flat-top pulsing may lead to 
fatigue damage and ultiInate pole failure as previously experienced. The 
speed range change during Bevatron operation has been limited to 100 rpm 
to reduce the possibility of this damage. However, with the detection of the 
lamination cracks it is apparent that further reduction may be necessary. 
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Fig. 2. Bevatron generator field poles, showing 
location of fatigue life gage. 
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Fig. 3. Fatigue life gages installed on the 
field pole laminations. 
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The fatigue life -gage has -shown that it can serve a dual purpose. It 
can,integrate -and has ,memory ·of cyclic stress,- and-canalso'serve 'asa 
crack detector. It is this second mode that is now of speciall interest at the 
Bevatron. 

The 'Mechanical and Electrical Engineering:Groupshavetests in 
'progress directed to 'reducing stres s -in the dov~tail. - The -results of these 
'tests will be 'reviewed in subsequent quarterly'reports. 

C. - Magnet Pulsing Record 

The 'magnet pulsing record is shown in Table 'II. 
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Fig. 4. A small crack and stopper hole in 
the pole lamination. 
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Table II. Bevatron motor generator set monthly fault report. 

4 to 6 pulses/min 7 to 8.7 pulses/min 

I 
9.3 to 17 pulses/min 

1967 1.5 to 6.9 kA 7.0to9kA 1.5 to 6.9 kA 7.0to9kA 1.5 to 6.9 kA 7.0 to 9 kA 

Pulses Faults !i£ Pulses Faults ~ Pulses Faults ~ Pulses Faults ~ Pulses Faults ~ Pulses Faults !i£ --- --- --- ---
14 26 14 26 14 26 14 26 14 26' 14 26 

Jan. 

Feb. 

Mar. 

April 

May 1,202 0 7 171 

June 1,660 0 0 ., 130,221 1 10 11 ,838 48,831 3 5 6,104 117,334 1 2 39,111 9,662 1 1 4,831 

July 11,2.81 0 0 ., 92,033 3 8 836 243,712 5 17 11,079 

Aug. 3,942 0 0 ., 141,36.0 3 17 7,068 245,219 4 12 15,300 

Sept. 7,182 t 0 7,18215,998 1 015,998 15,0.08 8 6 11,940 77,123 6 2 9,641 

Oct. 1,200 0 0 ., 8.0 0 0 ., 1.0,535 0 0 ., 49,625 13 14 1,837 211,983 12 2.0 6,624 17,40.0 6 16 790 

Nov. 1,594 .0 .0 ., ,1,.537 0 0 ., 36.0,917 31 2.0 7,076 

Dec. 297 ,131 16 712,918 7,543 0 1 7,543 

Table II 

Total Arc 
backs 

14 

1,202 0 

307,708 6 

347,026 8 

390,521 7 

267,551 16 

290,823 31 

364,040 31 

304',674 16 

Total 

Arc P/F Ignitrons 
through -- replaced 

26 No pulsing. 
pole re- } 
placenlent 

7 172 QveTspt;;"d 
test 

18 12,821 

25 10,515 

29 10,847 

8 11,147 9/24 to 
10/9 

50 3,59.0 ,-Pigtail 

2.0 
shutdown 

7,138 '3 A-4 

8 12,694 

I 

'" I, 

c: 
() 

~ 
t"' 
1 
~ 

00 
N 
N 
00 
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This report was prepared as an account ~f Government 
sponsored work. Neither the United States, nor the Com~ 
mlSSlon, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 
or u~efulness of the information contained in this 
report, or that the use of any information, appa
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor
mation, apparatus, method, or process disclosed in 
this report. 

As used in the above, "person acting on behalf of the 
Commission" includes any employee or contractor of the Com
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or empl6yee 

of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 


