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INTRODUCTION

The MDT chambers are made of two multilayers of tubes glued to a support structure, named spacer. The spacer is made of three cross plates and two long beams. The chambers are equipped with an in-plane alignment system, gasmanifolds and the corresponding piping lines, Faraday cages, and platforms for the praxial -and projective alignment platforms (Figure 1).

In order to achieve the mechanical precision required in the assembly of the chamber, special tools, containing a high precision jig structure, are used (Figure 2). The jig structure is made of a tube jig – including a set of high precision combs and a vacuum suction system – to hold the tubes in a very precise position in a layer, and a spacer jig – including six high precision towers and six sphere holders connected to each side of the three cross plates of the spacer, during the chamber assembly – to ensure the precise positioning of one layer with respect to the others.

The construction of the chambers takes place through various steps: first the spacer is assembled and glued, then the first layer of tubes is assembled on the jig, glued and, at the same time, the spacer is bonded to it. In successive steps the other layers are assembled and glued to the spacer-layer unit. Each of the gluing steps is done in a different day, to let the glue cure before the next step is undertaken.

The assembling is performed in the cleanroom, with a temperature and humidity control. The temperature and humidity have to be constant uniform, and controlled respectively with 20º±1º, and within 50%±10%.

All materials and components to be used in the assembly step taking place in a certain day have to be stored in the assembly room at the latest the evening of the previous day, in order to let them stabilize in temperature.

The in-plane alignment system is mounted on the spacer and is in operation as a monitor during the assembly of the chamber. The additional QA/QC controls are performed during the assembly process by means of a set of monitoring systems installed on the assembly table and on the spacer.

The mounting of the platforms which are used to position the praxial and projective alignment sensors is performed during the assembly of the first and last tube layer!!!!

In order to the geometry of the chamber, a system of cartesian axes x, y, z will be used (Figure 3):

· X is horizontal, parallel to the tubes;

· Y is vertical;

· Z is horizontal across the tubes.

Where horizontal is defined by the top surface of the granite table.

Several types of the BOL chambers have to be build for the spectrometer construction; they differ in number of tubes per layer and projective alignment positions. The list of different types and the number of chambers per type is defined in Table 1.

The assembly team have to operate inside the cleanroom using proper protections against dust.

The next section (Chamber Assembly Procedure) describes step by step basis of exact sequence of operations to be performed. Complex procedures are described in detail in the Appendices. Actual pictures of the main components (in italic in the text) can be found in the glossary section.

The contruction proces is controlled by an Online Monitoring System (OMS) which takes care of steering the actions of the construction team according to the Chamber Assembly Procedure, monitoring the environmental parameters, operating QC devices; it issues warning messages and logs all relevant information in the Muon Atlas Database (MAD).

The appendices and the glossary are available in the online help of the OMS.


Assembly step

Detailed Reference

1
Spacer Assembly 

1.1
Start chamber assembly monitoring and control program. NOG NIET BESCHIKBAAR



1.2
Select chamber type

Production schedule

1.3
Voer de onderdelen aan in de cleanroom, geprepareerde long beams en cross plates, de Rasnik onderdelen (excl de kabels) moeten gemonteerd zijn, temp. Sensors als pakket, kabelgoten op maat, kabels op maat, montagemiddelen (als pakket) 

Verzamel meetrapporten individuele componenten

http://www.nikhef.nl/user/h73/bol1/InPlaneMountingManual.doc
http://www.nikhef.nl/user/h73/bol1/aansluit_rasnik.doc
http://www.nikhef.nl/user/h73/bol1/kabellijst1-4.xls


1.4
Plaats het eerstelaags afstandsblokken, denk aan de merktekens en orientatie.

Denk aan het losse bovenblok op de midden ref. Toren!




1.5
Monteer op de RO cross plate de sphere holders, denk aan merktekens. (kleur en top)




1.6
Plaats de cross plate op Zuid, de groef moet aan de Zuid zijde en onder zitten. 

Controleer, doorzicht naar de torens (rascam zicht)






1.7
Controleer de afstand tussen een buis in de mal en het cross plate vlak aan West en Oost zijde noteer de meetwaarden. 




1.8
 Draai de cross plate om (over Noord Zuid) en herhaal de metingen en plaats de cross in zijn eerste stand terug. 




1.9
Plaats de cross plate steunen.

Check de afstand tussen cross plate en frascati mal, 5 mm. (x afstand + en - 0.5)




1.10


Monteer op de MI cross plate de sphere holders, denk aan de merktekens. (kleur en top)




1.11
Plaats de cross plate op midden, de groef moet aan de Zuid zijde en onder zitten.  




1.12


Controleer de afstand tussen een buis in de mal en het cross plate vlak aan West en Oost zijde noteer de meetwaarden. 




1.13


Draai de cross plate om (over Noord Zuid) en herhaal de metingen en plaats de cross in zijn eerste stand terug.  




1.14
 Plaats de cross plate steunen. 




1.15


Monteer op de HV cross plate de sphere holders, denk aan merktekens




1.16
Plaats de cross plate op Noord, de groef moet aan de Noord zijde en onder zitten.  




1.17
 Controleer de afstand tussen een buis in de mal en het cross plate vlak aan West en Oost zijde noteer de meetwaarden. 




1.18
 Draai de cross plate om (over Noord Zuid) en herhaal de metingen en verwijder vervolgens de cross plate.




1.19


Schuif de gepreassembleerde longbeams van de Noord-Oost zijde in de staande cross plates, West eerst daarna Oost, laat hem op speciale aluminium blokken rusten.




1.20
Check of de longbeams met goede orientatie in de cross plates zitten. (gaten voor kabelgootgaten aan de buitenkant)




1.21
Plaats de HV cross plate op Noord, de groef moet aan de Noordzijde en onder zitten.




1.22
Controleer doorzicht naar de torens (rascam zicht).  




1.23
Plaats de Cross plate steunen. 

Check de aftsand tussen cross plate en Frascatimal, 5 mm. (x afstand + en – 0.25)




1.24
Meet de onderlinge cross plate afstand (West en Oost) na met de daarvoor bestemde callibers. 

Een fout tot 1 mm is toegestaan. Groter vereist onderzoek.




1.25
Plaats de longbeam steunen en zet ze goed vast tegen hun aanslag. Verbinding longbeam en steun nog niet vasttrekken.




1.26
Monteer de SAG compensation beams.

Monteer de schoren losvast.




1.27
Zet het SAG-compensatie systeem aan (1.1 bar)

Klop de krachtcilinders los om de cilinder goed ingesteld te krijgen.

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc


1.28
Nu kan de verbinding longbeam en steun aangetrokken worden. Let op: zodra het longbeam-vlak en het steun-vlak elkaar raken is dat voldoende; er kan een wigvormige ruimte blijven bestaan. Probeer dus niet om met veel kracht eventuele ruimte tussen deze vlakken weg te stellen.




1.29
Controleer de uitsteeksels van de longbeams tov crossplate aan de RO-zijde. Deze uitsteeksels moeten 24+-1mm  bedragen, anders bijstellen. (Eventuele lengteverschillen aan de HV kant zijn niet belangrijk)




1.30
Noteer op een veilige plaats: datum, kamernr, de waarden v/d micrometers, (OOST/WEST), de ‘millimeter-schaal’ uitlezing en de ‘micro-meter-schaal’ uitlezing. (indien beschikbaar: in logboek)




1.31
Eventuele ruimte tussen vlakken longbeam en steunen aan RO zijde meten met folie of voelermaatje. Metingen zorgvuldig en op veilige plaats noteren (indien beschikbaar: in logboek)




1.32
Monteer de uutjes voor fixatie van de midden cross plate, aan weerskanten van de cross plate op de longbeams. Draai de schoren nu vast.




1.33
Monteer Rasmux aan de Oostzijde van de RO cross plate, buitenkant en stel in bedrijf.




1.34
Monteer Can node voor temp. sensors aan de Westzijde op RO cross plate, buitenkant en stel in bedrijf.




1.35
Voer een alignment controlemeting (met provisorische bekabeling  uit en sla uitkomst op in de database

http://www.nikhef.nl/user/h73/bol1/rasnik_bare.doc


1.36
Stel het statische SAG compensatie (Sag adjustment) systeem visueel, tussen bouten (boven en onder) en de cross plate, zo symmetrisch mogelijk af.




1.37
Dek de frascati mallen af met folie. (ook de middenmal)




1.38
Ruw de lijmvlakken met Scotch Brite




1.39
Reinig de lijmvlakken met alcohol




1.40
Breng 3M, type DP490 aan (1 container van 400 ml) 




1.41
Breng de hoeklijnen op de lijmvlakken aan. (in de lijm schuiven) 






1.42
Breng de speciale lijmklemmen aan. Daarna is een droogtijd van ca 15 uur noodzakelijk. Er kan niet meer aan het frame gewerkt worden.




1.43
Monteer kabelgoten, temp. sensors, bekabeling




1.44
Los de schoorbouten



1.45
Takel het frame omhoog en parkeer tegen de West wand



1.46
Table cleaning:

1. Table cleaning, vacuum cleaner and alcohol

2. Tooling cleaning, alcohol

3. Vacuum suction cups cleaning



1.47
Spacer calibration:

Callibrate RAS leds with use of the special tower 

Rasnik checks in A+ in three positions

Rasnik checks in A- in three positions

Ras-as manual

http://www.nikhef.nl/user/h73/bol1/rasnik_cali.doc

1.48
Spacer ready for tube gluing first layer




Assembly step

Detailed Reference

2
Assembly of Tube Layer No. 1 (ML1 layer 3)

2.2
  



2.3
Cleaning tooling done in step 1



2.4
Interfaces no. 1 are already mounted see spacer assembly activities (check again position and markers). Check that Mid-West has the fixed sphere holder!!!!



2.5
Insert drift tubes in combs

Buis opleg  procedure

http://www.nikhef.nl/user/h73/bol1/pijpenopleg.doc

2.6
Wire tension measurement

Frascati tension measurement manual

http://www.nikhef.nl/user/h73/bol1/frascati.doc

2.7
Start FOK program 

FOK software manual

http://www.nikhef.nl/user/h73/bol1/software.doc

2.8
Replace drift tubes when rejected

Tube replacement manual

http://www.nikhef.nl/user/h73/bol1/pijpenrep.doc

2.9
Write FOK result to quality database



2.10
Position the tubes

Buis opleg  procedure

http://www.nikhef.nl/user/h73/bol1/pijpenopleg.doc

2.11
Switch on vacuum 



2.12.1
Measure relative heights of end plug reference surfaces with Guido laser

Guide laser procedure

http://www.nikhef.nl/user/h73/bol1/guido.doc

2.12.2
Replace drift tubes when rejected

Tube replacement manual

http://www.nikhef.nl/user/h73/bol1/pijpenrep.doc


Perform a gluing machine system test without glue



2.13.1
Landing test: laat spacer zakken

http://www.nikhef.nl/user/h73/bol1/landing.txt


2.13.2
Sag compensation on Nominaal

SAG compensation manual

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc

2.13.2
Rasnik Droge Check

RASNIK:

http://www.nikhef.nl/user/h73/bol1/online.doc

2.14
Distribute glue in gap between tubes

Take care that SAG Comp if off!!!!



2.15
Position and glue the praxial platforms

Platvorm installation manual: to be made

2.16
Wait for glue curing and check rotation Z and X

Manual to be made

2.17
Glue the spacer to the tubes, check for obstructions



2.18
Decouple crane support



2.19
Switch on and set the SAG comp system

SAG compensation manual

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc

2.20
Adjust the spacer with respect to the  Frascati jig, South side

Tighten the long beam crossbars



2.21
Check SAG comp, Chamber temp and Environment logging.

Set Rasnik interval to 5 minutes.

http://www.nikhef.nl/user/h73/bol1/online.doc

2.22
12 hour glue cuering




Assembly step

Detailed Reference

3
Assembly of Tube Layer No. 2 (ML2 Layer 1)

3.1
Switch off sag compensation system 

Switch off vacuum.

Put protective caps on end plugs (especially to protect the crimp-pins near the RASMUX-cable)



3.2
Mount crane support 



3.3
Lift frame, check for obstructions



3.4
Interfaces are similar to the previous step, except for Mid-West, where the free sphere-holder block has to be used.



3.5
Dismount the long beam cross bars

Turn space frame around X and Y (check for obstructions) (A-)



3.6
Insert drift tubes in combs

Buis opleg  procedure

http://www.nikhef.nl/user/h73/bol1/pijpenopleg.doc

3.7
Wire tension measurement

Frascati tension measurement manual

http://www.nikhef.nl/user/h73/bol1/frascati.doc

3.8
Start FOK program 

FOK software manual

http://www.nikhef.nl/user/h73/bol1/software.doc

3.9
Replace drift tubes when rejected

Tube replacement manual

http://www.nikhef.nl/user/h73/bol1/pijpenrep.doc

3.10
Write FOK results to quality database



3.11
Position the tubes

Buis opleg  procedure

http://www.nikhef.nl/user/h73/bol1/pijpenopleg.doc

3.12
Switch on vacuum 



3.13a
Measure relative heights of end plug reference surfaces with Guido laser

Guido laser procedure

http://www.nikhef.nl/user/h73/bol1/guido.doc

3.13b
Replace drift tubes when rejected

Tube replacement manual

http://www.nikhef.nl/user/h73/bol1/pijpenrep.doc

3.14
Landing test with Sag compensation check and Rasnik run



SAG compensation manual

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc


Perform a gluing machine system test without glue



3.15
Distribute glue in gap between tubes 

Take care that SAG comp logging program is not running



3.16
Glue the spacer to tubes, check for obstructions



3.17
Decouple crane support



3.18
Switch on and set the SAG comp system

Adjust the spacer with respect to the  Frascati mould, South side (do use the special tool)



SAG compensation manual

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc

3.19


12 Hour glue cuering, continously monitored (check if Rasnik , SAG comp logging, environment en chamber temp logging are running )




Assembly step

Detailed Reference

4
Assembly of Tube Layer No. 3 (ML2 Layer 2)

4.1
Switch off sag compensation system 

Switch off vacuum

Put protective caps on end plugs (especially to protect the crimp-pins near the RASMUX-cable)



4.2
Mount crane support



4.3
Lift frame, check for obstructions



4.4
Mount interfaces nr 2 , check position and markers



4.5
Leave space frame in the same orientation



4.6
Take care that Camber Temp and Environment logging is running



4.7
Insert drift tubes in combs

Buis opleg  procedure

http://www.nikhef.nl/user/h73/bol1/pijpenopleg.doc

4.8
Wire tension measurement

Frascati tension measurement manual

http://www.nikhef.nl/user/h73/bol1/frascati.doc

4.9
Start FOK program 

FOK software manual

http://www.nikhef.nl/user/h73/bol1/software.doc

4.10
Replace drift tubes when rejected

Tube replacement manual

http://www.nikhef.nl/user/h73/bol1/pijpenrep.doc

4.11
Position the tubes

Buis opleg  procedure

http://www.nikhef.nl/user/h73/bol1/pijpenopleg.doc

4.12
Switch vacuum on



4.13
Measure relative heights of end plug reference surfaces with Guido laser

Guido laser procedure

http://www.nikhef.nl/user/h73/bol1/guido.doc

4.14
Replace drift tubes when rejected

Tube replacement manual

http://www.nikhef.nl/user/h73/bol1/pijpenrep.doc

4.15
Landing test 

- Lower the spacer on the table

- Adjust the SAG comp to values for the layer in progress

- Adjust the spacer with respect to the tubes on the table (x)  at South

- Perform a Rasnik run

- In case of glue OK mount the landing towers and adjust them together with the spindles

-Turn the spindles two turns down (the spacer is now 4 mm lifted

-Switch of the SAG comp system

-Lift the frame and park at the West wall

SAG compensation manual

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc

4.16
Perform a gluing machine system test without glue



4.17
Distribute glue in gap between tubes and side ropes 

Mount tape (polyester ?) on the tubes

http://www.nikhef.nl/user/h73/bol1/tape.txt

4.17.1
Prepare Sacomp System and Logging

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc

4.18
Lower the spacer on the landingstowers

http://www.nikhef.nl/user/h73/bol1/landing.txt

4.21
Set continuous Rasnik logging to 10 minutes interval



4.22
Check logging Camber temp, environment and SAG comp logging

http://www.nikhef.nl/user/h73/bol1/online.doc

4.23
12 Hour glue curing, contineously monitored. 




Assembly step

Detailed Reference

5
Assembly of Tube Layer No. 4 (ML1 Layer 2)

5.1
Switch off sag compensation system 

Switch off vacuum

Put protective caps on endplugs (especially to protect the crimp-pins near the RASMUX-cable)



5.2
Mount crane support



5.3
Lift frame, check for obstructions



5.4
Interfaces nr 2 are already in position, check again position and markers



5.5
Turn space frame around X and Y (check for obstructions)



5.6
Take care that Chamber Temp and Environment logging is running



5.7
Insert drift tubes in combs

Buis opleg  procedure

http://www.nikhef.nl/user/h73/bol1/pijpenopleg.doc

5.8
Wire tension measurement

Frascati tension measurement manual

http://www.nikhef.nl/user/h73/bol1/frascati.doc

5.9
Start FOK program 

FOK software manual

http://www.nikhef.nl/user/h73/bol1/software.doc

5.10
Replace drift tubes when rejected

Tube replacement manual

http://www.nikhef.nl/user/h73/bol1/pijpenrep.doc

5.11
Position the tubes

Buis opleg  procedure

http://www.nikhef.nl/user/h73/bol1/pijpenopleg.doc

5.12
Switch vacuum on



5.13
Measure relative heights of end plug reference surfaces with Guido laser

Guido laser procedure

http://www.nikhef.nl/user/h73/bol1/guido.doc

5.14
Replace drift tubes when rejected

Tube replacement manual

http://www.nikhef.nl/user/h73/bol1/pijpenrep.doc

5.15
Landing test 

- Lower the spacer on the table

- Adjust the SAG comp to values for the layer in progress

- Adjust the spacer with respect to the tubes on the table (x)  at South

- Perform a Rasnik run

- In case of glue OK mount the landing towers and adjust them together with the spindles

-Turn the spindles two turns down (the spacer is now 4 mm lifted

-Switch of the SAG comp system

-Lift the frame and park at the West wall

SAG compensation manual

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc

5.16
Perform a gluing machine system test without glue



5.17
Distribute glue in gap between tubes and side ropes 

Mount tape (polyester ?) on the tubes

Take care that SAG Comp logging program is not running

http://www.nikhef.nl/user/h73/bol1/tape.txt

5.17.1
Prepare Sacomp System and Logging

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc

5.18
Lower the spacer on the landingstowers

http://www.nikhef.nl/user/h73/bol1/landing.txt

5.21
Set continuous Rasnik logging to 10 minutes interval



5.22
Check logging Chamber Temp, environment and SAG Comp logging

http://www.nikhef.nl/user/h73/bol1/online.doc

5.23
12 Hour glue curing, contineously monitored.




Assembly step

Detailed Reference

6
Assembly of Tube Layer No. 5 (ML1 Layer 1)

6.1
Switch off sag compensation system 

Switch off vacuum

Put protective caps on endplugs (especially to protect the crimp-pins near the RASMUX-cable)



6.2
Mount crane support



6.3
Lift frame, check for obstructions



6.4
Mount interfaces nr 3, check position and markers



6.5
Leaf space frame in the same orientation



6.6
Take care that Chamber Temp and Environment logging is running



6.7
Insert drift tubes in combs

Buis opleg  procedure

http://www.nikhef.nl/user/h73/bol1/pijpenopleg.doc

6.8
Wire tension measurement

Frascati tension measurement manual

http://www.nikhef.nl/user/h73/bol1/frascati.doc

6.9
Start FOK program 

FOK software manual

http://www.nikhef.nl/user/h73/bol1/software.doc

6.10
Replace drift tubes when rejected

Tube replacement manual

http://www.nikhef.nl/user/h73/bol1/pijpenrep.doc

6.11
Position the tubes

Buis opleg  procedure

http://www.nikhef.nl/user/h73/bol1/pijpenopleg.doc

6.12
Switch vacuum on



6.13
Measure relative heights of end plug reference surfaces with Guido laser

Guido laser procedure

http://www.nikhef.nl/user/h73/bol1/guido.doc

6.14
Replace drift tubes when rejected

Tube replacement manual

http://www.nikhef.nl/user/h73/bol1/pijpenrep.doc

6.15
Landing test 

- Lower the spacer on the table

- Adjust the SAG comp to values for the layer in progress

- Adjust the spacer with respect to the tubes on the table (x)  at South

- Perform a Rasnik run

- In case of glue OK mount the landing towers and adjust them together with the spindles

-Turn the spindles two turns down (the spacer is now 4 mm lifted

-Switch of the SAG comp system

-Lift the frame and park at the West wall

SAG compensation manual

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc

6.16
Perform a gluing machine system test without glue

http://www.nikhef.nl/user/h73/bol1/lijmprocedure.doc

6.17
Distribute glue in gap between tubes and side ropes 

Mount tape (polyester ?) on the tubes

Take care that SAG Comp logging program is not running

http://www.nikhef.nl/user/h73/bol1/tape.txt

6.17.1
Prepare Sacomp System and Logging

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc

6.18
Lower the spacer on the landingstowers

http://www.nikhef.nl/user/h73/bol1/landing.txt

6.21
Set continuous Rasnik logging to 10 minutes interval



6.22
Check logging Chamber Temp, environment and SAG Comp logging

http://www.nikhef.nl/user/h73/bol1/online.doc

6.23
12 Hour glue curing, contineously monitored.




Assembly step

Detailed Reference

7
Assembly of Tube Layer No. 6 (ML1 Layer 3)

7.1
Switch off sag compensation system 

Switch off vacuum

Put protective caps on end plugs (especially to protect the crimp-pins near the RASMUX-cable)



7.2
Mount crane support



7.3
Lift frame, check for obstructions



7.4
Interfaces nr 3, are already in position check again position and markers



7.5
Turn space frame around X and Y (check for obstructions)



7.6
Take care that Chamber Temp and Environment logging is running



7.7
Insert drift tubes in combs

Buis opleg  procedure

http://www.nikhef.nl/user/h73/bol1/pijpenopleg.doc

7.8
Wire tension measurement

Frascati tension measurement manual

http://www.nikhef.nl/user/h73/bol1/frascati.doc

7.9
Start FOK program 

FOK software manual

http://www.nikhef.nl/user/h73/bol1/software.doc

7.10
Replace drift tubes when rejected

Tube replacement manual

http://www.nikhef.nl/user/h73/bol1/pijpenrep.doc

7.11
Position the tubes

Buis opleg  procedure

http://www.nikhef.nl/user/h73/bol1/pijpenopleg.doc

7.12
Switch vacuum on



7.13
Measure relative heights of end plug reference surfaces with Guido laser

Guido laser procedure

http://www.nikhef.nl/user/h73/bol1/guido.doc

7.14
Replace drift tubes when rejected

Tube replacement manual

http://www.nikhef.nl/user/h73/bol1/pijpenrep.doc

7.15
Landing test 

- Lower the spacer on the table

- Adjust the SAG comp to values for the layer in progress

- Adjust the spacer with respect to the tubes on the table (x)  at South

- Perform a Rasnik run

- In case of glue OK mount the landing towers and adjust them together with the spindles

-Turn the spindles two turns down (the spacer is now 4 mm lifted

-Switch of the SAG comp system

-Lift the frame and park at the West wall

SAG compensation manual

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc

7.16
Perform a gluing machine system test without glue

http://www.nikhef.nl/user/h73/bol1/lijmprocedure.doc

7.17
Distribute glue in gap between tubes and side ropes 

Mount tape (polyester ?) on the tubes

Take care that SAG Comp logging program is not running

http://www.nikhef.nl/user/h73/bol1/tape.txt

7.17.1
Prepare Sacomp System and Logging

http://www.nikhef.nl/user/h73/bol1/sagcomp.doc

7.18
Lower the spacer on the landingstowers

http://www.nikhef.nl/user/h73/bol1/landing.txt

7.21
Set continuous Rasnik logging to 10 minutes interval



7.22
Check logging Chamber Temp, environment and SAG Comp logging

http://www.nikhef.nl/user/h73/bol1/online.doc

7.23
12 Hour glue curing, contineously monitored.




Assembly step

Detailed Reference

8
Chamber final assembly, test and transport

8.1
Switch off sag compensation system 

Switch off vacuum

Put protective caps on end plugs (especially to protect the crimp-pins near the RASMUX-cable)



8.2
Prepare chamber for lifting -remove cables



8.3
Lift frame, check for obstructions



8.4
Mount the chamber in the transport frame

Remove the sphere holder (oren)



8.5
Install the 2 remaining groundfoils and gas manifolds

Manifold installation manual

http://www.nikhef.nl/user/h73/bol1/gasmanifold.doc

8.6
The following can be done outside clean room



8.6
Check for broken wires

Broken wire check manual: to be made

8.7
Transport the chamber outside the clean room



8.8
Start leakage tests and repairs

Leakage test manual:

To be made

8.9
Installation slow control

Slow control installation manual:

To be made

8.10
Installation read out electronics

Read out electronics installation manual:

To be made

8.11
Transport the chamber to the Cosmic Ray test set up or prepare for transport to Geneva for X-Ray tomography

Transport manual:

To be made

8.12
Move the chamber to the store house

Transport manual

Appendix 1

- Assembly of the spacer –

Preparations

· The in plane RASNIK system is tested before mounted on the spacer frame. The focal lengths of the lenses and hence in-plane adjustment lengths are known.

· The in plane RASNIK components are mounted on the appropriate cross plates.

· The six sphere holders, with the six spheres inside, are mounted on each side of the three cross plates. 

· Measure the height of the cross plates with respect to the spheres to be within tolerances. To measure the glue gap between tubes and cross plates.

· The support blocks are fixed at the ends of the long beams, according to the tolerances in the long beam assembly drawing.

· The type 1 interfaces are placed in all the precision blocks.

· Squares are mounted on the granite table to fix the x, Ry, and Rz (y, z, and Rx are fixed by the spheres) movements of the cross plates. These squares are positioned on the granite table to position the cross plates with a precision according to the spacer assembly drawing.

Assembly of the spacer

1. The spheres connected to the middle cross plate are positioned in the sphere housings of the precision blocks and the cross plate is fixed to the squares.

2. The two long beams are inserted into the cross plate holes. Support the long beams temporarily at two points.

3. The two outer cross plates are positioned by positioning their spheres in the respective sphere housings and the cross plates are fixed to the squares. 

4. The long beams are positioned by means of squares mounted at the ends of the long beams with a precision according to the spacer assembly drawing. The long beams are not touching the cross plates.

5. One of the middle force transferring bars of the sag compensation mechanism is inserted in the holes of the long beams.

6. The sag compensation mechanism is switched on to compensate the weight of the long beams. 

7. The sag adjustment housing is adjusted to the middle of the cross plate.

8. The in plane RASNIK is switched on to check if the images are sharp and analyzable.

9. The sphere monitors are switched on to check if the images are sharp and analyzable.

10. The cross plates are glued to the long beams (glue: 3M glue DP460).

11. Cure the glue for at least 10 hours.

12. Insert and mount the force transferring bars of the sag compensation mechanism in the appropriate holes of the long beams.

Appendix 2

Calibration of the cross plate sag monitoring system

The calibration of the RASNIK cross plate sag monitoring system is performed at the beginning of the chamber assembly. The procedure is the following:

Onderhoud:

Bal monitoren, RAS-AS callibraties

Silicon sensor ALMY

Schoonmaken tafel als geheel

Vacuumsysteem, zuignappen
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