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Pumose 
The purpose of this fixture is to provide a general purpose tool that is 

simple to construct, simple to use, and flexible enough to adapt to different 
Tile-Cal Hadron Calorimeter submodule heights and configurations. It is also 

adaptable for modules that are shorter in radius, if two different lengths are 

necessary to accommodate the support of the liquid argon cryostat. With 

minor changes, this fixture can also be used to stack the proposed modules for 
the "Crack Filler". It is expected that minor modifications may be necessary to 

adapt this fixture to different facilities and working conditions. It is not pre- 

sumed that this procedure will be satisfactory for every institution that will 

use it, and suggestions for changes to this procedure will be accepted as 

constructive and useful information. 

General Oue ration 

The fixture is designed to receive pre-assembled half periods, that have 

previously been assembled, with the adhesive applied to both the masterplate 
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and the top surface of the spacer plates. In addition, the spring pins will have 

been inserted between the spacer and master plates. The master plates, with 

the spacer plates attached, will be stacked in the fixture using the keys at the 

large and small end for location. When all of the plates are stacked in the fix- 
ture, the small end bracket will be moved against the small end key surface 
and clamped. The top load plate is then installed, the load bars are placed, 

and the stack is compressed by torqueing the load screws on the load bars. 

The stack is then allowed to sit for 24 hours to allow the adhesive to 

polymerize. The weld bars are then located, clamped, and tack welded at the 

four corners. When welding is complete, the module is unclamped and 

removed from the fixture. 

a -  teu Procedure - 

1. The first half period (Drawing # TIL 305362 ) is removed from 

the gluing fixture after the glue has been applied, and the spacers have 

been pinned in place. The half period is placed on the baseplate surface 

of the stacking fixture (Drawing # AT-310-1-1 ), positioned by placing 

the keyway in the master plate outer radius (large end) over the 
corresponding key in the fixture, and lowering over the inner radius 

(small end) key. This will establish the @ position of the half period. 

2. The same procedure is then repeated for the second half period. 

After each half period is placed in the stacking fixture, the movable 

small end key is pushed against the surface of the keyway in the master 

plate using the adjusting screw (see Drawing # AT-310-1-0). This estab- 

lishes the radial position of the half periods. After this is done, the key 
is then retracted to allow enough space for inserting the next half 

period. The key should never lose contact with the edges of the keyway 

because the @ location will be lost. The retraction of the key can there- 

fore be no more than 5-7 mm. 

3. The small end spacers are then glued to the tabs at the small end, 

being careful to align the spacer leg to the end surface (see Drawing # 
TIL 338565). 
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* 
4. The stacking of the half periods is then repeated until the full 

height of the module is achieved. This height varies acording to which 

submodule is being assembled. (see note). The standard submodule 

(Drawing # TIL 305399) is the base height and the special submodules 

are then defined by (Drawing # TIL 305400 and TLL 305401). 

Note: 
There are three different submodule dimensions that make 

up  the six meter barrel modules, and the 2.7 meter extended 
barrel modules. The 6 meter module is made up of 18 standard 
submodules and one special module. The 2.7 meter extended 
barrel module consists of eight standard submodules and one 
special submodule. - 

5. When the last half period has been installed in the fixture, a set 
of six columns (Drawing# AT-310-1-13 AT-310-1-41, or AT-310-142 ) are 

then selected for the correct submodule and bolted to the baseplate. 
These columns provide the correct dimension for the stack height and 
must all be the same, as identified by the stamped numbers on each 

column. 

6.  A bond sample piece of steel should have adhesive applied, and 

be clamped as a test for each submodule. These test samples should be 

allowed to cure at the same temperature and under the same condi- 

tions as the submodule. Tensile load tests will then be conducted as a 

measure of the quality of the adhesive bond. 

7. The top load plate (Drawing # AT-310-1-2) is placed on the stack, 
and the load bars (Drawing # AT-310-1-10) and tie rods (Drawing # AT- 
310-1-11) are installed and adjusted for stack height. Once this has been 

done, the three load screws on each bar are torqued to the proper torque 

and the stack is allowed to set until the adhesive has polymerized - 
usually 12-24 hours depending on the ambient temperature. 
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8. When the adhesive has fully cured, the appropriate weld bar 
locator is selected (Drawing # AT-310-1-33 through 40) and attached to 

the end keys and the weld bars.(Drawing # TIL 326877, TIL 326878, or 
TLL 326890) are selected and attached to the matching welding locator. 

9. The clamping screws are then tightened, forcing the bars against 
the flat surface and into the comer formed by the tab and surface. This 

operation is completed at both the iarge and small ends of the 

submodule. 

10. The tack welding of the bars can then proceed. When the welds 
have been completed, the module can be removed from the fixture and 
moved to the final welding location. - 
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