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Introduction

As it was pointed out in the report “Module manipulation tools using during ATLAS Tile Calorimeter pre-assembly” we have 3 kinds of tools in the status DRAFT only. We need to have these tools not from the very beginning of assembly but we need to have it in any case. 

The standard way for receiving of tools is as follow:

1. Cross check the draft drawings and elaborate shop drawings;

2. Estimate the production price of that tools;

3. Execute tendering and choose the Company;

4. Sign contract and wait the production finish;

5. Accept these tools and test at CERN.  

You can see we need to have a few months for that and spend of about 5 KCHF for production and of about 1 KCHF for the transportation.

We propose to modify the draft drawings and execute these tools at CERN from improvised materials (already existing at our disposal). 

Main idea

CERN receives Barcelona modules on 2 meters I-beams 30 cm high. It is very solid and rigid beams. We have at CERN about 10-12 beams as minimum. 6 beams are needed to manufacture 3 kinds of tools what we have as DRAFT now. 

Module manipulation alternative tools description

Fig.1-a consist image of 3 tools:

· support beam, 

· steel support,

· short traverse.

Support beam

We can use 1 Barcelona I-beam for manufacturing 2 support beams. It needs to cut the beam into 2 pieces 1 meter long each, drill 4 new holes with diameter 35 mm, weld on 1 face half rod or half tube with outer radius 30-50 mm and length 300 mm. The tool is ready. 

Corresponded scheme of this tool using is presented on Fig.4-a and Fig.5-a. The difference is in the height of middle supports. There is 1290 mm instead of 1400 mm from previous variant.

Note: the numbering of figures are not in turn. All figure’s numbering depends on report “Module manipulation tools using during ATLAS Tile Calorimeter pre-assembly” (for best understanding of meaning).

Steel support

We can use 3 Barcelona I-beams for manufacturing 2 steel supports. It needs to cut one beam into 2 pieces 1 meter long each and on 2 other beams cut 1 edge with angle 20 degree and do these beams shorter (1850 mm instead of 2000 mm). Weld these beams together with 2 ribs and 2 side supports executed from U-profile or I-beam number 16, see Fig.9-a. It is necessary to have 4 meters U-profile or I-beam number 16 and 1 m2 steel sheet 10 mm thick. It needs to mount plywood plate on the ribs to be sure to safe fibers on module side surface. Therefore we need about 120-150 CHF for the additional material and 2 technician can weld 2 supports in 2-3 days.

Short traverse

We can use 2 Barcelona I-beams as short traverses without revision. It needs to paint these beams in yellow color and ask TIS test and accept these beams as traverse. So this tool is ready without any machining. Figures 10-a, 11-a, 25-a, 26-a, 27-a show us the possibility of using these beams as traverses. 

Conclusions

Presented above alternative variant for the set of module manipulation tools save us:

· a few weeks of design works;

· a few months of production time;

· a few thousands Swiss francs. 
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