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Remarks: 

 

 ̧ All components needed for the assembly of an RPC should be ready before 

the assembly. 

 ̧ Preparation for coaxial cables and connectors is not included in this 

document. Because they will be made by factory at CERN or outside. 

 ̧ The works in this list comprise: 

- Make non-existing components (i.e. gas outlet block pipe); 

- Make tooling components (i.e. soldering protection strip); 

- Modify existing components (i.e.); 

- Combine several components together (i.e., prepare 40 pins and 26 pins 

flat cable with connectors); 

- Do necessary preparation to facilitate the assembly process (i.e.); 

- A piece of 0.1 mm Mylar is put in between the copper cooling board and 

FEB (see the drawing for details). 

 ̧ The work in these lists should be done in parallel. 

 ̧ This document is based on ñRE1/2, RE1/3 Assembly Preparation List,ò but 

RE1/1 chamber is more compact so it is more difficult to assembly than other 

RE chambers. 

 ̧ Total number of RE1/1 set is 72 (36*2). So all of the component must be 

prepared for 72+8=80 RE1/1 chambers.  
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P1-1:  Prepare insulation mylar films (thickness: 125 micron) between 

aluminium panel and copper ground sheets. Each set contains: 

 ̧ The insulation mylar films are made from ISR at CERN.  

a) Bottom layer (with holes for screws of the L shape fixation bar) 

b) Top layer (with holes for coaxial cables and service lines) 

 

 ̧ The insulation mylar film style is whole covered frame. 

 

Fig. 1 Making for whole insulation mylar film  

 ̧ Tools and materials for preparation 

- Mylar : component no. 82, SCEM:44.84.50.370.4, thickness: 125 micron 

- Tool : cutter, straight metal bar, paper tape, antistatic liquid, paper 

 ̧ Procedure 

- Prepare the wooden plate which designed for mylar.(Fig.3) (It is at ISR) 

- Mount the proper mylar on the plate with paper tape 

- Cutting the mylar according to the drawing with straight metal bar and cutter. 

- Unmount and clean cut mylars with antistatic liquid 

 ̧ Remark 

É Mylar for insulation should be not damaged! 

É Donôt contact between copper sheet and Al panel! 

É Mylar should be cleaned with antistatic liquid, not IPA. 
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Fig. 2 Preparing top & bottom insulation mylar film  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3  Drawing of Top insulation mylar film  
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P1-2: Prepare the insulation sheet made of mylar film (thickness: 125 micron) on 

the FEB. (almost like P01) 

 

 ̧ Tools and materials for preparation 

- Mylar : component no. 82, SCEM:44.84.50.370.4, thickness: 125 micron 

- Tool : cutter, ruler, paper tape, punch tools, antistatic liquid, paper 

 ̧ Procedure 

- Prepare the wooden plate which designed for mylar(Fig.5) 

- Mount the proper mylar on the plate with paper tape 

- Cutting the mylar according to the drawing on the wooden plate with ruler 

and cutter. 

- Punch the 4 holes with tools according to the drawing, hole size is 10. 

- Unmount and clean cut mylars with antistatic liquid 

 

 

Fig. 4 Mylar for FEB  

 

 

 

 

 

 

 

 

 

Fig. 5 Drawing of Mylar for FEB  
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P1-3: Cooling system preparation: (preparing in KODEL)  

 

Fig. 6 Cooling system 

 ̧ Remark 

a) The soldering on the copper board must be thin, if it is thick it is difficult 

to assembly FEB on the copper board. 

 

 

P-4: Making red PE pipe  

 ̧ Tools and materials for preparation 

- Assembly components 

É Component no. 53-2,Peking Univ.(China) 

- Tool : scissors 

 

 ̧ Procedure 

- Cut a one edge of circle.(Fig.7) 

 

 

 

 

 

 

 

 

 

Fig7. red PE pipe 



 7 

P1-0 : Prepare the top panel system 

 

 ̧ Remark 

- Before mounting cooling system on the top panel, please check whether the 

cooling system is mounted at right place enough to screw the screening cover 

smoothly. 

- Straight mount screws for mounting cooling system and FEB on the top 

panel. 

 ̧ Tools and materials for preparation 

- Top mylar from P1-1 

- Cooling system from P1-3 

- Assembly components 

É Component no. 51, SCEM : 47.62.68.036.0 : 16 pieces 

É Component no. 53, SCEM : 47.56.20.030.1 : 16 pieces 

É Component no. 55, SCEM : 06.61.91.300.6 : 3 pieces 

É Component no. 56, SCEM : 47.44.90.030.5 : 3 pieces (remove?) 

É Component no. 56-2, SCEM : 47.62.68.031.5 : 3 pieces 

- Tool : 2 blocks, special wrench, wrench, IPA, antistatic liquid, double sided 

tape 

 ̧ Procedure 

- Clean the whole components for top panel preparation with IPA and antistatic 

liquid 
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- Mount the cooling system on the top panel with screws and nuts. For this, 

mount between 2 blocks 

 

- Mount insulating spacers for lift off LV board on the top board with screws. 

 

- Attach a tape on near HV block space 
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- Attach the double sided tape beneath of the top panel like following figure. 

 

 

- Attach the top mylar with double sided tape on the top panel 

 

- Draw line by using cutter for HV block space. 
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- Finished top panel system 
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P2-1:  Prepare insulation mylar films (thickness: 125 micron) between 

aluminium panel and copper ground sheets for bottom panel.  

 ̧ Tools and materials for preparation 

- Mylar : component no. 82, SCEM:44.84.50.370.4, thickness: 125 micron 

- Tool : cutter, straight metal bar, paper tape, punch tools, antistatic liquid, 

paper 

 ̧ Procedure 

- Prepare the wooden plate which designed for mylar.(Fig.9) (It is at ISR) 

- Mount the proper mylar on the plate with paper tape 

- Cutting the mylar according to the drawing with straight metal bar and cutter. 

- Punch the 8 holes with tools according to the drawing on the wooden plate, 

hole size is 10. 

- Unmount and clean cut mylars with antistatic liquid 

-  

 ̧ Remark 

É Mylar for insulation should be not damaged! 

É Donôt contact between copper sheet and Al panel! 

É Mylar should be cleaned with antistatic liquid, not IPA. 
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Fig. 9  Drawing of bottom insulation mylar film  

 

P2-2: Prepare the insulation piece made of mylar film (thickness: 250 micron) on 

the L shape bar. 

 

 ̧ Tools and materials for preparation 

- Mylar : component no. 83, SCEM: 44.84.50.410.3, thickness: 250 micron 

- Tool : cutter, ruler, paper tape, antistatic liquid, paper 

 ̧ Procedure 

- Prepare the wooden plate. 

- Mount the proper mylar on the plate with paper tape 

- Cutting the mylar according to the width 15mm 

- Unmount and clean cut mylars with antistatic liquid 
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Fig. 10  cutting mylar  for L shape bar 

 

P2-3 : Prepare the black Velcro for mounting supply gas lines on the L shape 

bars 

 

 ̧ Tools and materials for preparation 

- Black Velcro : Component no. 86, SCEM: 04.76.81.320.3 

- Tool : scissor 

 ̧ Procedure 

- Divide and cut the black Velcro with scissor like following standard. 

É Short : width 20mm, length 50mm, 4 pieces 

É Long : width 10mm (divide by two), 2 pieces (length 173, 141mm) 

-  

Fig. 11  cutting black velcro 
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- Punch a black Velcro where screw a black Velcro to a bottom panel  

 

 

P2-0: Prepare Bottom panel system\ 

 ̧ Remark 

- . 

 ̧ Tools and materials for preparation 

- 4 pieces of side bars 

- 4 pieces of L shape bars 

- Mylar for L shape bars at P2-1,P2-2 

- Black Velcro at P2-3 

- 24 Hexagon socket countersunk head flat M6 x 10 screw : Component No.57 

- Tool : wrench, torque wrench, cutter, ruler, paper tape, double sided tape, 

antistatic liquid, IPA, paper 

 

 ̧ Procedure 

- Clean the whole components for bottom panel preparation with IPA and 

antistatic liquid 

- Attach the double sided tape at near side of the L shape bar from gap 
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- Attach the tape for prevent electrical connection  

 

-  

- Attach the mylar with double sided tape. 

 

- Notice the more than a few mm length should be projected like following 

figure. 

- Attach a tape on near HV block space 
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- Put the mylar on bottom panel 

 

- Draw line by using cutter for HV block space 

  

- Screw a black Velcro to a bottom panel with L shape bar 
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- Mount 3 of the 4 Al frame bars (16 x 16 mm) on the bottom panel except for 

the left hand side bar 

 

- Finished bottom panel 
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P3-1: Prepare the copper sheet for Faraday cage 

 

 ̧ Remark 

- Do not attach edge of copper sheet(for soldering) 

 ̧ Tools and materials for preparation 

- Copper sheet 

- Molded mylars for copper sheet B, TN, TW 

- Tool : cutter, long metal bar, paper tape, antistatic liquid, paper 

 ̧ Procedure 

- Clean copper sheet and molded myler (with IPA) 

- Cut the copper sheet according to molded mylars 
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P3-2: Prepare the solder protection strip and special tool(equipments of 

protection of solder), which will be inserted between copper sheet and thick 



 22 

mylar which is glued to it while soldering co-ax wire. It wi ll be pulled off(take 

off) when finished soldering on the copper sheet. 

 

Fig. 3 The solder protection strips 

 

Fig. The design of the special solder protection shielder 

 

 ̧ Remark 

- The solder protection strips were made of copper and thick mylar strip 

double-sticked to each other. 

 ̧ Tools and materials for preparation 

- Mylar : component no. 81, SCEM: 44.84.50.410.3, thickness: 250 micron 

- Copper sheet 

- Tool : cutter, ruler, scissor, double sided tape, paper tape, antistatic liquid, 

paper, pen 

 ̧ Procedure 

- Attach the copper sheet on the thick mylar 
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P4-0: Readout strip panels preparation 

 

 ̧ Remark 

- All operation should be done after the surfaces of the sheets are cleaned 

properly. 

- Soldering size should be proper, not too much and small. Proper diameter of 

soldering size is about 5mm. 

- Need not use flux 

 ̧ Tools and materials for preparation 

- Strip panels (TN, TW) 

- Tool : soldering station, soldering, wet paper for soldering, IPA 

 ̧ Procedure 

- Clean strip panels with IPA and dried paper 

- Solder at the proper position on the strip panel. 

 

Fig. 4 After soldering on top strip panel 
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P5-1: Prepare gas-pipes inside the chamber 

 ̧ Remark 

- One set of gas pipes (for one RE1/1 chamber) contains 20 pipes: 8 pipes in 

the gas distribution box (out of Al frame), 12 pipes in Al frame. 

- Before connecting one end of the pipe onto the gas-gap outlet, always check 

and trim the length of that end of the pipe, so itôll has the correct length in 

order to keep the gas-pipe route reasonable. 

- Diagrams about the gas pipe connection in Al frame and distribution box can 

be found in Appendix ~~~. 

 ̧ Tools and materials for preparation 

- PE pipe (SCEM code, length : about 4m/chamber) 

- Molding tool 

- Heating station : heater, small water pod, paper for drying tools 

- Stop watch, PE pipe cutter, ruler, name pen 

 ̧ Procedure 

- Pre-heat : more than 1 hour, at level 7  

 

- Fixing the pipes on the molding tool 
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- (for nice shape of pipe, pull each end-side enough) 

  

- Heat according to the following heating rule. 

-  

- After decided time, cool the pipe with molding tool in water pod about one 

minute. 

 

 

 

 

-  

-  

-  
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- Check whether molded pipe is consistent of the drawing. If OK, go ahead to 

next step. 

 

 ̧ Molding rule  (old) 

- 90 degrees : level 7, 90 seconds heat, in cold water more than 3.5 minutes 

- 180 degrees : level 7, 120 seconds heat, in cold water more than 3.5 minutes 

 

Fig. Pipes for one RE1/1 chamber 

 

Fig. Two kind of molding tool and other tools for work (add) 
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P5-2: Prepare gas-pipes in the gas box 

 ̧ Remark 

- All procedure is almost same as P5-1. 

 ̧ Molding rule (old)  

- Molding for U shapes : level 7, 60 seconds heat 

 ̧ All specification 

Unit : mm length of Left side (L) length of Right side (R) L+R+6 

Bottom Return 64 104 174 

Top Return 74 94 174 

Top supply 81 59 146 

Bottom supply 91 49 146 
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