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REASON FOR TANK OPENING  
The tasks for this opening were: 
Inside Tank 
1. Fix the vibration in the lower terminal alternator coupling. 
2. Fix the reverse direction actuation of the terminal foil changer. 
3. Replace the terminal Ion Pump power supplies. 
4. Fit the new platform cable seal jacks. 
5. Investigate possible installation and computer control of a lens at the top of the column and the 
LE mid section. 
6. Complete repairs to the switching magnet power supply. 
7. To repair as many of the previously identified SF6 leaks in the tank and the gas handling 
system as time would allow. 
8. Replace charging chain screws with rivets. 
 
PUMP OUT 22-2-98 
Pump out tank, open doors and start ventilation system. 
 
SUMMARY OF WORK 
 
23-2-98 
The platform was deployed and the initial cruise down the column found the machine clean and 
it was noted that there were only 11 spark marks. The HV gap test was completed by 9.30 am 
and no problems were found. 
And so to work 
.The terminal was opened to permit removal of the ion pump power supplies. The foil changer 
drive was then removed for testing outside the tank. 
Ygal Sachar, our visitor from the Weitzmann Institute in Israel, checked the chains, inductors, 
bearings and idlers. The DC idler on the up side of chain #2 had thrown a tire. It was found 
lying, thankfully, close to the idler and so did not get in the works and cause any colateral 
damage. 
The new Glassman power supplies were fitted into place to await wiring modifications. 



24-2-98 
 The lower terminal alternator coupling was removed in preparation for the installation of the 
newly made replacement. While the details for the coupling installation and the testing of the foil 
changer actuator were being done outside the cable modifications for the ion pump supplies were 
attended to in the terminal. 
25-2-98 
The lower alternator coupling was assembled, tested and found to be most satisfactory. 
The foil changer drive was reinstalled and tested at 500 Kpa. Both forward and reverse 
functioned well but it failed to return to neutral a couple of times, a problem that is inconvenient 
rather than limiting. 
The foil changer was removed for close inspection and the opportunity taken to replace used 
foils. 
The chain idlers that were not covered by the displaced terminal spinning were inspected and 
found to serviceable until at least next opening. 
26-2-98 
The equipment in the bottom of the tank, motors, pulleys, oilers and inductors were inspected 
and the whole area cleaned. 
The Chain#1 downside pick off wire was found broken off at the horseshoe and this was 
reattached. 
The foil changer was reinstalled. A loose ring that was found in Unit 28, post B, and 3rd gap up, 
was found to be bent and was fixed immediately. 
 
27-2-98 
The foil changer actuator was refitted and operation checked at 500 Kpa. 
More tests were carried out in an attempt to improve understanding of the fine valve and its use. 
2-3-98 
The terminal was closed, the last set of idlers checked and the casting covers replaced. The usual 
four person wipe down of the column was done prior to the HV gap check. 
Charging tests were performed, then the tube and column current circuits were tested and the 
machine closed. 
 
 
LOWER TERMINAL ALTERNATOR  
During preparations for this opening, a new alternator coupling adapter was made. The adapter 
was designed to allow the reinstallation of a Browning CHCFR5H rubber coupling thus 
effectively returning the installation to original configuration.(For further information see TOR 
81,82)  
The alternator was left in place during the coupling change. The unit 15 perspex drive shaft was 
removed. The non standard coupling and adapter were slid upward approximately 20 mm, along 
the alternator shaft, to allow removal of the casting bearing carrier. The coupling and adapter 
were then removed downward through unit 15. 
The new Browning coupling and adapter were fitted via unit 15. The casting bearing carrier was 
put in position then bolted, loosely, into place. The perspex drive shaft was fitted and aligned. 
After tightening the alternator shaft keyway bolts, the last mechanical connection between the 
browning coupling and the short casting shaft, was loosely bolted and the alignment checked. 
The alignment was found to be good and the bolts were tightened  



Running tests showed that the terminal was very steady with both or either of the alternators 
switched on. Measurements using a vibration monitor confirmed that the persistent terminal 
vibration problem had indeed been fixed. 
 The horizontal amplitude for the lower alternator was ~1.5 microns whilst the vertical was ~1 
micron. The upper alternator was measured at, ~1 micron horizontal and ~0.5 micron vertical. 
Last time (TOR 82) the amplitude of the upper alternator, the better of the two, was measured it 
was a factor of 10 higher, however, the comparison between the upper and lower alternators was 
regarded as more important than the absolute numbers so the discrepancy was not investigated. 
 
TERMINAL FOIL CHANGER 
During the last operating period the foil changer persistently failed to reverse. The drive unit was 
removed and bench tested on a regulated gas supply. It functioned perfectly in both forward and 
reverse even when the pressure was a very modest 70 Kpa (~10 PSI). However, since  the unit 
was out of the machine anyway, it was totally stripped, lubricated and retested. 
While the drive unit was out of the system the foil changer and the mechanical foil position 
counter were operated by hand in an attempt to find if any tight spots existed. Nothing obvious 
was found but the foil changer was felt to be slightly more loaded than it was remembered to be 
in the past so it was removed for inspection. The opportunity was taken to inspect the foils and 
replace the broken ones. No problems were found in the mechanism but it was noted with 
satisfaction that the beam spots, on the used foils, were right on the center. This is the first 
observation of the alignment of the new gas stripper assembly. The centered beam spot is a 
marked improvement over the previous situation. 
The foil changer was reinstalled and functioned satisfactorily during tests, as usual. 
Since no faults were found the problem was put down to pressure excursions, or operator 
technique or a combination of these, ie bad luck. 
A computer controlled electrical actuator is under development and further planning was done 
during this opening. The pneumatic actuator, whilst making a few enemies down through the 
years, has served well for the most part. Although computer control is viewed as a welcome 
savior from a sometimes cantankerous device, there are those who snigger in the background. 
 
ION PUMP POWER SUPPLIES 
The ion pump supplies that were fitted as part of the gas stripper installation (TOR 81) were 
removed and replaced with Glassman supplies. The mechanical modifications were achieved 
inside 2 hours and the cabling was done next day. This work was made easy because of the 
accessibility afforded by the design of the RF boxes and the modular component mounting 
brackets. 
 
PLATFORM CABLE SEALS  
The service platform cable seal plate bolts and threaded holes were slated for retirement last 
opening,(see TOR 82) and a new system was devised and built ready for this opening. 
Essentially, the new devises are jacks that are extended by tightening two 3/4" UNF bolts. The 
bolts bear on the original bolt plates. The reaction to the bolt force is applied upward to the cable 
joiner by a grooved column which fits around the cable joiner shaft. 
The new system went into service without problems and leak chasing during gas up proved the 
joints sound. 
 



ADDITIONAL COLUMN LENS 
Measurements were made at the top of the column for an entrance lens and, at the LE mid 
section, for a set of steerers. 
The discovery that the beam was passing accurately through the center of the stripper foils 
devalued the idea somewhat but further thought will no doubt take place. 
 
GAS STRIPPER FINE VALVE 
The fine valve was operated, from the control room while the terminal was open, in an attempt to 
understand why its operation was erratic. The valve appeared to operate far to coarsely in that it 
seemed, to an operator, to be an all or nothing device. 
Gordon Foote suggested reducing the gas supply pressure and this has improved the sensitivity 
of the valve. The cylinder in the terminal was set at 25 PSIG and this was reduced to 5 PSIG. 
 
SWITCHING MAGNET POWER SUPPLY 
A blown fuse led to the discovery, in Dec 97,that the reference resister oil stirrer motor was 
seized. It was decided, then, that during this opening a full investigation would be performed. 
This power supply had been in service for 24 years without any maintenance. Before opening the 
oil tank a small sample of the oil was sent to be tested for pcbs. 
“Workcover” NSW reported that no pcbs were present. 
During removal of the stirrer motor, the retaining bolts fell into the bottom of oil tank. The 
coupling between the stirrer motor and the stirrer, inside the oil tank, was found to be broken and 
the motor had a seized output shaft on the reduction box. 
Upon closer inspection, inside the tank, not only were considerable amounts of sediment found 
on horizontal flat surfaces, but also, brass water cooling fittings and the bottom of the tank were 
corroded. 
The oil had been stratified into two layers; the bottom one appeared to be a mixture of oil, other 
contaminants and water. The photo shows a "tide mark" left at the boundary layer, below which 
corrosion was found. There was also corrosion on parts in the air space above the oil. The 
stratification suggests that the stirrer had not been working for quite some time. 
The clean up of all these parts was done at “car lovers”, a coin operated automobile cleaning 
station, using the high pressure degreaser/washer. The stirrer motor was repaired using a new 
output shaft and seal. The bottom of the tank was sanded and painted after the fitting of a drain 
plug that will make oil changes a less onerous undertaking. In order to prevent future corrosion 
from the breathing of moist air, the top plate was drilled and tapped to accommodate a new 
desiccant filled breather (AMPCONTROL NSW). The filter includes an oil filled air lock at its 
outlet to keep room air from circulating through the desiccant. The air lock ensures that any 
gasses, evolved or drawn into the tank, pass through oil, further protecting the power supply 
from atmospheric moisture. 
The sensing wiring was reattached to the resister element with cable ties where the cotton lacing 
had broken. Heat shrink was fitted over the heater wires. 
The top plate assembly complete with motor was fitted to the tank and sealed using loctite master 
gasket 515 ™. 
The tank was reinstalled into power supply and filled with shell “DIALLA BX transformer oil (3 
x 20 litre drums). 
The breather finally arrived late in April and was fitted on the 29th. 
 
INITIAL PERFORMANCE 



3-3-98 During the first few hours chains 1 and 2 slipped due to excessive oiling but this did not 
prevent the machine charging to 13.3MV within ~ 4 Hrs. 
4-3-98 The machine ran at 13.7 MV and only one spark was recorded. 
The machine ran very well and sparked again at 13.5 MV on the 4th and then three times at 14.3 
MV on the 19th. The three sparks on the 19th were the result of poor beam focus. 
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