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Tandem Accelerator
•The 6MV EN Tandem Accelerator (number EN 5) 
was purchased secondhand from ANU in 1980.
• It was built in 1959 and used very successfully at 
ANU for many years.
• A new building was build at Lower Hutt to house 
this machine in 1981-82
•An in-house (Chapman based) Cs sputter ion 
source was built at the same time.
• Finally the Tandem was re-commissioned as an 
AMS Radiocarbon dating machine in 1985.



EN 5 Tandem



• In 2009  after mounting maintenance costs  GNS 
management decided to invest in a new 500kV 
Tandem CAMS machine from NEC.

• However, this was on the condition that the old 
machine be disposed off.

• For the decompression of the columns, it was 
decided to do this very carefully in case they  
needed to be recompressed at a different 
location in the future.

• Searching in the attic, some interesting pieces 
of equipment were found and after figuring out 
how to use these the process of decompression 
could be started.



• The procedure about to be described is 
after other components had been removed 
from inside the Tank including the 
Charging system, Column resistors, and 
Accelerator tubes.



Splitting the Terminal Spinning













Column support Rods





H.E. Rod Attachment is 
Inside The Tank





Fulcrum Blocks





Strain Gauges cemented
to the Turnbuckles









Initial setting of The Rods 



L.E. Rod Passes through End Tank Wall 
and the process is repeated









• Long cables are connected to the four strain 
gauges attached to column rod turnbuckles and 
these cables are taken outside the Tank.

• These are then individually wired up to the 20 
Point Switch Box.

• As well, the compensating dummy gauge is 
attached to this Switch Box on the opposite side. 

• Then the Strain Indicator is connected to the 
Switch Box .



Strain Gauge Switching Box



Strain Indicator



Wiring up Strain Gauges 





- The Strain Indicator measures microinches per 
inch. This has to be converted into pounds force.

- Each Turnbuckle strain gauge has its own 
calibration graph to convert the strain indicator 
reading. 



Each Strain Gauge has its own 
calibration graph



• We used the slope given for each 
calibration graph into our own Excel 
spreadsheet.

• The slope k for our four strain gauges are:
• 1) For #11,   k = 24.25 µinches per inch
• 2) For #09,   k = 23.90 µinches per inch
• 3) For #01,   k = 23.90 µinches per inch
• 4) For #02,   k = 23.30 µinches per inch



Strain Gauge Formula

• Strain is in µinches per inch 

• Strain = X + (T2 – T1)*1,000 + (D2 – D1)

• X = Extender range
• T2 = Final Thousands step number
• T1 = Initial Thousands step number
• D2 = Final Dial Number
• D1 = Initial Dial Number





• The Load across the whole Tank/Column 
is 38,000lb before the decompression 
procedure

• The end goal is that each rolled out Tank 
Column has 38,000lbs applied across the 
added support rods.

• Since there is one rod on each side of 
each column structure, therefore the final 
load on each individual rod turnbuckle is 
19,000lbs



• Procedure:
• Measure the strain gauge with no load. 

These are then the reference readings
• The Tank HE Spring reads 222 turns 

which represents the 38,000lbs of 
compression on the complete column 
structure

• So the idea is to reduce this 38,000lbs by 
~10% (from 222 turns to ~ 201 turns) 

• Then increase the Rods tension by 10% 
so each strain gauge reads ~10% of 
19,000lbs 



• The spreadsheet is used to determine 
what strain to apply

• Then adjust the L.E. Rod Nut until the 
Right hand Strain indicator reads this 
value. Then check the strain gauge 
reading on the opposite left side to check 
the force is being applied evenly on both 
sides of the L.E. end.

• Repeat this with the H.E. end Rod nut and  
Strain gauges.



Strain Gauge Measuring



• Now this whole procedure is repeated by 
reducing the Tank compression by another 
10% and then increasing the Tension on 
the Rods by 10% 

• This process is continued in 10% steps till 
the Tank compression is zero

• Hence the total Tension across the two 
Rods on each Column will then be  
38,000Lbs (hence each Column is still 
under a compression of 38,000Lbs)



Tensioning H.E. End



Tensioning L.E. end



Releasing Column Spring



Column Tension Counter











• Next remove the Tank base bolts at both 
the L.E. and H.E. ends

• Then place a jack in the terminal to assist 
with splitting the columns a couple of 
millimeters and catch the metal 
compression block as it falls out.

• Use the ratchet on the High Energy 
Carriage wheels to roll the H.E. end out. 



Undoing Very Tight End Bolts 





The Column Compression Block
in the centre of the Terminal



A little Persuasion to split the 
Columns Apart



And the compression block 
becomes free



Time to clear the Mortar out of 
the Rail Tracks



Rollin, Rollin, Rollin 





Fully Out



Then 
Safety 

Supports
added



That’s It. 
Ready for next stage 



Issues experienced.
• After all the Tank bolts were removed and we tried to roll 

H.E. carriage/column structure out of the Tank, its 
wheels just spun around and we could not move it out.

• We then discovered that the carriage wheels were not 
quite siting on its rails (a few millimetres gap)

• So we concluded that originally after the installation of 
the Tandem was completed, the Tank must have been 
raised slightly on its pedestals during the beamline 
alignment procedure. 

• Hence with the Tank bolts now removed we had the H.E. 
carriage suspended on the 3 Tank dowel pins



• We then very loosely reinstalled 3 Tank bolts for safety 
and attempted to adjust the carriage height so the 
wheels were in contact with the rail.

• However, these three safety bolts lead to further 
problems as they would bind too easily.

• By removing them and aligning a couple of bolt holes by 
eye, we could properly adjust the carriage height 

• Then finally we could roll the carriage out easily as the 
dowel pins were tapered. 
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