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REASON FOR TANK OPENING  
Although the machine had been running without problems since 5th July 2000, the tank 
crew certainly needed this opening to assure itself that there were no incipient problems. 
The main reason for opening was ever increasing belief that our luck would run out 
sooner rather than later and that we had better do some routine maintenance including 
inspection of chains, idlers, bearings, oilers, resistor leads and inductors. 
 
Other maintenance items included replacement of eight column posts, repopulate both 
foil strippers and service the second stripper actuator. 
 
Further, there were measurements needed for improvements and upgrades planned for the 
future. They include Second stripper upgrade and the LE mid section upgrade. 
David and Keith wanted, in the interests of optics education, to rotate the top tube in Unit 
#1, by 180 deg. It was also thought that the absorbent chambers in the terminal turbo 
pump manifold should be removed in an attempt to reduce pump down time after a tube 
opening. 
 
PUMP OUT 16-03-01 
Pump out tank, open doors and start ventilation system. 
 
SUMMARY OF WORK 19-03 to 28-03-01 
The initial cruise down the column found the machine clean. The column was wiped 
down with dilute RBS and water and then the HV gap test was done. Meanwhile, the 
whole tube was slowly let up to nitrogen. It was noted that the triode control corona 
points were blunt and several resistor leads had minor spark damage ("spotty leads"). The 
Shafts and chains were run and the locations of equipment found to be emitting unusual 
noise or vibrations noted for attention. 
 
The foil changers and the terminal turbo pump manifold were removed. 
 
20-03-01 



The chains, chain pulleys, DC idlers and inductors were inspected and it was noted that 
chain 1 was drier than 2 and 3. The same thing was noted last opening. The two DC idlers 
for Chain 1 were replaced. One of the ball ended resistor lead ends on Tube 1, gap 4, Unit 
15 broke during inspection (a light touch). This was taken out and resoldered. 
 
The LE shaft motor had been found to have rough bearings and was removed in 
preparation for installing a spare. It was noted that the motor lifting process deflected the 
column and so the tube. The alignment tasks thus had to be left until after the 
replacement motor was installed. Meanwhile, outside the tank, Alistair was removing the 
gas stripper hydrocarbon traps and fabricating new pieces of tube into the manifold to 
replace them. 
 
21-03-01 
After the mounting plate and spark shields were switched from the outgoing to the 
incoming LE shaft motor, the replacement was installed. The shaft bearings at the top of 
Unit 1 are inaccessible when the LE shaft motor is in place so they were replaced while 
the motor was out of the machine. Stephen Altree-Williams, the head of the ANU OH&S 
section, visited the tank to discuss safety issues. This was primarily driven by the need to 
assess risk to staff working within confined spaces but other issues were discussed as 
well. 
 
Tube 1, Unit 1 was removed rotated 180 deg and reinstalled. The bellows was not 
reinstalled as other alignment tasks were planned. 
 
22-03-01 
The modified gas stripper manifold, now appearing rather simple without the absorbers, 
was refitted. 
The HE mid section was inspected again as part of the planning for future electrification 
of the 2nd stripper, and while there, it was discovered that one of the electrode shorting 
blocks (old corona point mount) on post B was loose. One third of Unit 19 had been 
shorted when the 2nd stripper was originally installed. The block was removed, a new 
one was riveted into place and the shorting wire reattached. The tank slit calibration was 
measured using a telescope mounted above the accelerator. The slit zeros were reset. The 
top tube section was aligned using the flange and pins through the bolt holes.  The 
bellows was refitted. The second stripper pneumatic actuator was serviced outside the 
tank. The second stripper was installed with the foil chain in position zero. 
 
23-03-01 
The terminal stripper was installed in position "000". Most of the LE shaft bearings were 
fitted in 1995. Some were found to be slightly noisy during the test run. All the noisy 
ones were replaced as well as those that could be conveniently accessed at the time. This 
leaves approximately half the LE bearings to be changed next opening, whether they like 
it or not. David and Howard set the theodolite above the tank and looked up toward level 
5 to ensure that there were no rogue intruders in the beam path that might affect the beam 
position measured by the Tank Slits. 
 



26-03-01 The tube was helium leak tested again and proved good so closing procedures 
commenced. 
 
The charging motors, chain oilers and inductors were checked and the bottom of the tank 
cleaned. 
 
The LE end was blown down using high-pressure nitrogen, then the terminal was closed 
and the new triode points were installed. The tube was helium leak checked yet again. 
 
27-03-01 
The casting covers and column rings were refitted. Longer ring screws were fitted to all 
rings where new posts were installed and other locations as deemed necessary. Note that 
Unit 27, Post A, Ring 10 has a fractured ring screw socket. It was felt that it was not a 
liability and has been left for the next time a welding machine is taken onto the platform. 
 
28-03-01 
The HE end was blown down. The shafts were run to power computer controlled 
functions within the terminal and all were found to be working. The final four casting 
covers were fitted, the column wiped down and the HV gap test performed. Charging 
tests were done and tube and column metering checked. The shorting strap was removed 
on the final pass as the platform was taken back to the top and parked. The platform cable 
seal o-rings were inspected and deemed to serviceable. The machine was closed and 
overnight evacuation of air begun in preparation for gas up next day. 
 
ACCELERATOR TUBE 
The top accelerator 11-gap tube section, the tube entrance, was removed, rotated 180 deg 
and reinstalled. The transmission is 80% for 12C and it was hoped that the change would 
lead to an improvement. Alignment was checked and recorded prior to removal using a 
Taylor Hobson telescope set above the tank and targeting the stripper canal at the 
terminal. The opportunity was taken to recalibrate the tank slits. 
 
FOIL CHANGER, TERMINAL 
The foil changer was restocked with our usual inventory of repeated groups of 4 
microgram/cm2 carbon foils comprised of 5 Laser Ablated, 14 ANU evaporated ones, 1 
Space. 
 
FOIL CHANGER, 2ND STRIPPER 
The second stripper was repopulated with 8 microgram/ cm2 evaporated carbon foils. 
 
LOW ENERGY SHAFT 
During the run tests some noisy shaft bearings were detected in Units 7, 8,10 and 21. 
 
These were replaced along with those in Unit 1 that were made accessible by the removal 
of the shaft motor. 



It was noted that the bearings were last replaced in 1995 and being only slightly noisy, 
and by no means totally worn out, are simply early signs that the whole LE shaft 
inventory is approaching useful service limits. 
 
The remainder will be scheduled to be replaced during Tank Opening #91. 
 
LOW ENERGY SHAFT MOTOR  
The LE shaft motor was found to be noisy and was vibrating the column. It was removed 
and a spare unit fitted after changing over the mounting ring and the spark shielding from 
the bad motor. The spare motor had been sitting stored in the tower since the bearings 
were changed in 1988. Someone commented on the possibility of the bearings being 
"Brinelled" in storage so bearing life will be watched with some interest. 
 
Removal and refitting of the heavy shaft motor in a confined space, such as the top of the 
column, is hazardous. Therefore, sometime in the late 70's, a hydraulic davit was made to 
fit between the top casting and the tank end cap. Whilst the devise made separation and 
remaking of the shaft coupling a breeze it did not have sufficient room to swing the motor 
out over the platform. The motor used to be lifted down from the top casting onto the 
platform by hand, many actually, but nowadays a combination of lifting hazard 
awareness and staff maturity demands that a safer technique be employed. 
 
Photos 
 
 
Once the motor was separated and swung to the limit of the davit's swing it was 
disconnected from the davit and a 500Kg mini chain hoist was fitted between the motor 
and davit. The chain hoist allowed the crew to lower the motor onto the platform in a 
much safer manner than before. 
 
COLUMN POSTS  
The next eight refurbished column posts were completed in time, mainly due to much 
effort by the workshop staff and were fitted in Units 27 and 28. This task was not all 
plain sailing however as the last of the posts was found to have been machined with the 
end surfaces off square. Both ends were parallel but the post sat between the castings at 
an angle (later calculated to be ~0.29 deg) and the screws on one end were found to be 
approximately 2.5 mm out of alignment when the opposite end was bolted in place. Justin 
replaced one end cap and Tom McGuiness set the post up and machined both ends to the 
correct specification. The post was reinstalled the next day. Obviously those involved in 
the post refurbishment program, but particularly Tom who had machined the offending 
post, were interested in finding the reason that the error occurred. After much discussion 
it was agreed that the rotary table, on the milling machine, had not been zeroed correctly 
or had moved after zeroing. This is the first time such an error had been detected over the 
entire post program so it was put down as further valuable experience gained. Both post 
length and end squareness are routinely maintained to close limits during refurbishment, 
however, the column castings are quite unforgiving of errors as the hole size and pattern 
clearance is minimal. It was soon realised that the machine is an excellent, if not the best, 



final check of post refurbishment quality and, whilst it was understood that maintenance 
of high tolerances were necessary, it was not appreciated how effectively the machine 
would flag such problems. 
 
Photo 
 
Howard Wallace, furthest from the camera, and the younger author shown using the 
hydraulic column jack while installing a refurbished column post. 
 
The jack is used to separate the castings just enough to unload the old post. Once released 
the old post is slid sideways and the new one is pushed into place before the old one is 
removed from between the castings. The jack is then released. 
 
Ensuring that at least four posts are between the castings during the whole procedure 
guards against the dire consequences of a jack failure. 
 
GAS STRIPPER 
The turbo pump manifold was measured and removed so that, outside the tank and in 
parallel with the other tasks, the traps could be cut out. The manifold was set up, prior to 
cutting, in a jig made with matching flanges. The traps were cut away and replaced with 
stainless steel tube. The assembly was then cleaned, leak checked and reinstalled. Even 
before the tank was closed, it was obvious that the stripper pressure was worse after the 
traps had been removed than before. Needless to say reinstallation of the traps will hold 
pride of place in the task list for Tank Opening #91 or may even be the cause of it. 
Unfortunately the welding jig was disposed of promptly (tidy town mentality?) and 
another will need to be made on the day. 
 
ITEMS REQUIRED FOR NEXT OPENING 
The platform safety lights stopped working again. 
A platform wheel retainer pin came out allowing a wheel to retract. 
 
INITIAL PERFORMANCE 
The machine ran up to 12.5 MV before two sparks warned of conditioning requirements. 
Since no experiments were scheduled for the first week, the machine was very slowly 
pushed to 15 MV where a large spark reminded the operator that there was really no good 
reason to run that high so soon. 
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