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Muon Engineering Status
Meeting - M.IL.T.

May 20, 1992

Abstract:

Agenda, attenders, and transparencies of the GEM Muon
Engineering Status Meeting held at M.LLT. on May 20, 1992. Agenda
items: Comments; Draper Management Information; Muon System Design:
Structures, Chambers, and PDT Chamber Design; Alignment; Cost Book;
and Action Items



Attendees List



N -0
N s
.,..l

ooy _/)w"' fi“/*-

Lo

({7 ,,_é K7 ¢

LM¢<: g, c é'cbf“uc()lq/p’ (6(7)253 2397
AsmAW NSAEY (G C)ﬁ_?,> @r;)z_sg-y“/

——

f\,) }\,4‘?_. ll."d‘

T&—cs[;u.o. G‘O‘”G“O'J

(Iwaa )émﬁw
F/‘-@"»’/@/Vﬂaé/c'?/
Moke Herx

T I

S LE RS
bdoT o T ATy
J4N7Zay Komclo /EC m
T~ Kels &:)
T oe ?@b\ le n
W Te

C( ./J" rai‘*

Lh
+ .

ﬁm =33 3Is5
(ca—) 25¥- 31¥6(

G - 28 - SY6V

17 -258 —A55
214 oY G1YE
L£iT7~p 5B —2wTS
LT 50 -
Gr7-255-753
Gr7-2S53 - 20
203 97 755/“7[
k(1 - 353 -7249
b1 —=a8% 2505

01

GEM /"\ 2—%-3,24;-{4’#,"? ‘7}1142(: 7

E "%:ﬂ—;c/

“shaen LLHITING

Bl FHY O

WL alea P d reper. conn

Ta6 49 6L @Dapch . CoF

EoRy Tod @ HITLNS
SVimpLer7@ Lesrse.c v,

CSCV AL, L nnar g

L L IO

FOm SO L DNIAF T L
JEESS D s T
N AR S
HCrde @ PEAKSK. CCly
Kelscow € mmiTens
'{Doﬁ\ ,! en
MiITANS:: FET
Wowlle g Vreyor Do

SSCUX| T



Agenda
20 May 1992
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MAIL>

£? : 19-MAY-~1992 09:03:55.12 NE
Agenda
COMMENE S . s st vtatoesisensncnsannnannns +++..F. Taylor
draper Management info......H, Baker
Muon System Design...............F. Nimblett
------ Structures - :
------ Chambers TC\C.?U.-C.!; Pree - dhl)}"*l""f, /‘7’5;“" ”"',7 ;
------ PDT Chamber design (J. b :hs‘f'u([».ﬁ"f‘ﬂ%—
hllgnment..............f%fff....... ........... J. Paradiso - ’
oSt BOOK.uiivoeaononasnncnnsesanaans sereeseess.D. Gustafson 519#.;&15
Actlon Items......cocevvnnans Tesesnanassasaaan Taylor/Baker
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May

List of Muon System Englneering Tasks:

———

{deals with chambers in the muon system)

{1} ¥iork ou. details of chamber engineering:
mounting scheme
collection of drawings for each chamber
detalls of cost estimates for each technology

18,1992/FET

{2} Allgnment matrix down to wire level documented for each technoclogy

(3) Specification of gas system for each technology
{4) Specificatlon of cabling needs for each technology

Level II:

e

{deals with the support structure, alignment system..)

(1) Detalls of the support structure:
kinematic mounts
deflection and stress analysis
attachment te the cryostat or support legs of magnet
thermal analysis

{2) Develop chamber alignment scheme
integration to chamber technologles
integration to GEM muon alignment system

(3) Detalls of chamber mounting scheme:
design of actuators with feedback
define connections with alignment system

{4) Document the materlal versus angle:
calorimeter
muon support frame
muon chamber overlap
electronics packages

(5) How to cover the region between the barrel and endcaps?
nonprojective support structure?
additional chambers in between?

(6} How to get to small angles?
down to 9.46 degrees (eta = 2.5)

{7) How to cover the region between sectors in the barrel?

{B) Review the central membrane problem

(9} Integrate the alignment system with the support structure and chamber

mounts.
{10) Evaluate system performance:
location of chambers
overlap materlal => multiple scattering

(11) Details of fabrication and assembly of support structure:

{12) Cost estimate for support structure, alignment system, Interface

hardware.
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Level IIl:

—— .

(deals with the integration with rest of GEM, support bldgs..}

(1) Develop assembly/installation procedures
support structure
chambers on support structure
sectors in magnet

(2) Details of integratlon of muon system with rest of GEM:
local alignment connected to global alignment
cable routing
integration of gas system with GEM

(3) Define muon system support facilitles:
muon assembly bldg.
tranportation
assembly/installation fixtures

C3
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GEM Muon System

Management Status/Issues/Plans
20 May'90

« Howard (Howie) W. Baker/Draper joined the Muon
management team on Wed, 13 May'92

5/20/92

« Bus tel: (617) 258-3411/on voice mail/any length
« Home: (617) 876-1528 on answer machine(Cambridge)

« Fax: (617) 258-1333
+« E-Mail: hbaker@draper.com

» Spending time familiarizing with program

*+ Near term Goals (you pick priority,after 1st bullet)
« Work very closely w/Frank Taylor

+ Establish lines of management/communication
(internal/external) to Draper

* Process latest SSCL/Draper proposal effort

o Stabilize Draper team organization (see org chart)

* Identify team members
» Review SOW/fiscal support w/team

* Place entire Draper effort (Muun) under a Mac based

project management control program
+ Ma-Project II

» Fir cut ~ 27 May (top level)

*« Ruaned from that point

 In concert with milestones in MacProject plan,

a separate schedule of meetings, presentations,
deliverables, etc.
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GEM Muon System Engineering Organization

Draper Activities

Group Leader
Frank Taglor-MIT

Project Assistant Manager
Howard Baker-Draper

AT*

—

Muon System Design
Frank Nimblett

Muon System Alignment
Joe Paradiso

—t——

Structures ] Chamber PDT Chamber 1
Al Interfaces Design
AS Ad

@ Develop prelim designs  o15gyolop pretim designs ¢ Develop prelim designs

for supt str. Confirm g co5t of hdwre/interf  for PDT chamber option

design par /tech feas. chambers to supt str. ® Develop cost/sch
® Develop cost/schd est estimates for these

for tech sys

chambers
o rx . X%
® Documentation to supt ® Provide docum to
tech prop/tech eval of supt the GEM tech prop
muon sys and tech eval of the
@ Develop cost design

optimizationplan for
muon sys fabrication and
installation uging prev
Jevaloped Draper s /w

‘@ﬂelim muon sys

A2

alignment concept. Perform

analy -determine align acc/tolerances,

® Develop prelim design of
align tools /fixtures

of muon sys
® %%

#Provide doom to supt tech

prop and tech eval of
muon sys,

® Develop cost/sch for alignment

Rev 5/13/92

1

Cost Book and Schedule

Dick Gustafson
A6

O‘Ifr%;ge’s'-.upt to maintain the

overall GEM muon sys cost est
and backup info contained in
the book

%A's refer to SOW paragraph; #*¥ Provide to GEM muon cost/schedule coordinator for roll-up inte muon mastercost estimate
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M. Furey/Draper
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SsC
19-MAY-92

15:20:08

1 G LOAD IN THE -X DIRECTION

1 G GRAVITY LOAD

SORTED 20 VALUES IN COLUMN 3 OF FILE subl.bem.2
SORTED IN DECREASING CRDER BY ABSOLUTE VALUE

ELEMENT ID --- SORTED QUANTITY LISTED BY COLUMN NUMBER.
FIRST LEFT TO RIGHT, THEN TOP TC BOTTOM.

ELEMENT
1414
592
1312
867

968

128

695

VALUE

0.
-0.
0.
-0.
-0.
0.
-0,

14385E+05
14385E+05
14286E+05
13838E+05
12991E+05
12991E+05
12299E+05

ELEMENT
1414
487
1312
136

968
1517
695

VALUE

0
-0.
0.
0.
-0.
0.
-0.

.14385E4+05

14286E+05
14286E+05
13838E+05
12991E+05
12299E+05
12299E+05

29

ELEMENT
592

487

867

136

128
1517

VALUE
-0.14385E+05
-0.14286E+05
-0.13838E+05

0.13838E+05

0.12991E+05
0.12299E+05
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IDORK IN PROGRESS AT PRESENT TIME
1. REUVISING COST ESTIMATES FOR NEW RATES & PROCEDURES
2. DEVELOPING COST MODEL FOR PDT CHAMBER PHUI]UCTIUN
A. CUERALL ASSEMBLY STEPS FOR CHAMBER
B. MACHINING STEPS FOR END PLATE MANIFOLDS

3. METHOD FOR REMOUVING CHAMBERS FROM DETECTOR WITHOUT
REMOUING ENTIRE MODULE

4. GAS SYSTEM ESTIMATE FOR MUON SYSTEM
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Network Diagram Report Current Date: 05/18/92

manifoki prod. pdt As of Date:

1 3 7 9

rough drill 825 ¢ holes t drillltap .25npt top & mill 375 grooves top & mil .75 reflef top a

a ’

05/19/92 05/119/82 05/19/92 o8/14/92 0%8/19/92 05/10/92 Tjosriess2 05/19/92

I0m Om 0% am om o% 10m om 0% f——""115m om 0%
/ ]

1 15 . 19 17

chamfar comer 1op a Lt drifl #18(4)} holes top a setup for 2520 top @ drill & tap .25-20 {8) a

05119/92 05/10/92 T j0s110/82 08/18/92 T Josite/92 08/19/92 T losiieip2 08/18/92

2m om 0% 2m Om o% 28m om 0% L——"17m om 0%

21 28 29 31

chamfer back top a 4-’J deburr lop a siress relleve top alb surface grind top &

05/19/92 08/19/92 05/19/82 05/19/92 05/19/92 05/18/92 T osie/e2 0s8/19/92

20m Om o% 10m om 0% 240m Om oxfp—115m om 0%

as 39 41 43

drill & ream{2} 375 A"J assemble top & botiom drill & reamid) .25 dla a finish bore 625 holes »

dowele ta a >

05/19792 0S92 ~josnem2 05/19/82 05/19/82 05/49/92 T losrt9/92 05/19/92

2m om o% Sm om 0% am om o% asm om 0%

30 33 37

stresa relieve bottom surface grind boltom a drlll & ream{2) 375

&b > dowsls ba

05/19/92 05/19/92 05/119/92 08/19/92 " losnese2 08/19/92

240m om oxf*—Jism om 0% m om o%

3 13 23 27

rough drlli 825 d holes chamier comer bott a chamler back bott a deburr bottom a

ba » >

05/19/92 05/19/92 05/19/92 08/19/92 05/18/92 05/19/92 03/18/82 03/19192

30m Oom 0% 2m Oom 0% 20m om 0% 10m om 0%

28
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R. Gustavson/Draper



) ) Y y ) ) H )
Muon System Cost Summary - Rev. 10 5/20/92

WBS No. item Engrg/Design MAS insp/Admin | Materials Assembly | installation | Sub-total | Contingency Total
{-3.1) Tolsls - PDT 12.747 3.878 10.481 48.008 17.587 2.738 95,508 32.883 128.390
{-3.2) |Totsls - LSDT 12.747 5.878 10.358 ar.e 20,214 2,738 89.833 J30.718 120.5351
03.1.1 Central Region - PDT 5.257 2.238 4.106 30.053 12,523 1.680 55.866 20.339} 768.205
03.1.1.9 Installation 0.881 0.075 0.25 2.87 0 1.689 5.775 1.825] 7.4
03.1.1.2 Secior_Assembly 1.853 0.403 2.812 i17.818 11.0123 0 33.699 12.488} 45887
03.1.1.3 Electronics 1.785 1.82 0.732 8.565 0.19 0 12.882 5.126 18.018
03.1.1.4 Gas Systems 0.484 0.07 0.156 0.4 0.68 0 1.75 0.7 2.45
03.1.1.5 Cooling Systems 0.484 0.07 0.158 0.4 0.68 Y 1.75 0.7 2.45
03.2.1 Central Region - LSDT 5.257 2.238 4.003 21.857 15.15 1.889 50.164 18.172 68.366
03.21.1 installation 0.8991 0.075 0,25 2.87 0 1.680 5775 1.825 7.4
03.2.1.2 Sector Assembly 1.853] 0.403) 2.700 10.685 13.64 0 29.09 10.446 38.536
03.2.1.3 Electronics 1,785 1,82 0.732 7.502 0.19 0 11.829 4.701 16.53
03.2.1.4 Gas Systoms 0,484 0.07 0.156 0.4 0.66 [y 1.75 0.7 2.45
03.2.1.5 Cooling Systems 0.464 0.07 0.1568 0.4 0.66 0 1.75 0.7 2.45
03.1.2  |End Cap Region 4.307 1.099 3.059 16.043 5.084 1.049 3.5 11.311 42.832
03.1.2.1 Installation 0.297 0.036 0.206| 1.811 0 1.049 3.399 0.962 4.381
03.1.2.2 Sector Assembly 1,322 0,381 2.255 5.350 4.100 0 13.408 4.4 17.887
03.1.2.3 Electronics 2.534 1.552 0.100 8.123 0.114 0 12.432 4,945 17.377
03.1.2.4 Gas Systems 0.077 0.025 0.252 0.4 0.488 0 1.222 0.480 1.7
03.1.2.5 Cooling Systems 0.077 0.025 0.237 0.35 0.373 0 1.062 0.425 1,487
03.1.3  [Project Mgmt. 0 0.585 3.208 0 0 0 3.001 0.388 4.269
13 R&D 1.791 0.754 0 0 0 0 2.545 0.500 3.054
23 Concept Deslign 1.3931 0.3 o 0 0 0 1.692 0.338 2.02

Page 1
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PDT Muon Subsystem Costs

1.94%

25.12% (AESEEOEY =~ 22.21%

50.73%

M RzD

EDIA
M Construction

B contingency
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1) Refine Alignment Requirements

Hexant Superlayer Straightness (momentum resolution)

Bending directicn = 25 um (barrel & endcaps)

Radial offset (max!) < 125 pm (barrel; measure w. straightness mon.?)
Z2-offset (barrel) =??big;;

2-offset (endcaps) (max!) < 230 pm (28°), 400 pm (27°), 700 pum (10°)
Radial offset (barrel) =??big;; (measure w. straightness mon.?)
Allowed SM axis deviation from IP = 2?7

Maximum allowed torque error = ??

Hexant-to-IP and Global Alignment issues

* Driven by 8(jt) = Large tolerance

* 200 um goal in r¢ (non-requirement?)
- Point straightness axes at IP

Hexant local chamber positioning, assembly tolerance

» Null alignment monitors (stay within range)
- Dynamic range / servo issues?

» Much of this is currently here; finish circa end-June?

JAP-Alignment Schedule-5/20/91

)



L3 Requirements Analysis (analogy)

perpengicular
s ‘/I" £0.05 mrad
425 _

£0.Amidi r /

perpendicular
£0.05 mrad

4010 20.ImM —w

n
i
hs centers £0,025mm
2530 10.tmmy —
- Notes: 1. ideal chambers ang torque tube assumed
centers 20.025mm 2. Al h vatues set to within «+0.dmm and
measured to £0.050mm
3. Paraiielism spec. of OCLS |3 governed by
000 — eccentric support Joint sensitivity wiven

on torque tube

Pigure 1-5. Octant array slignment tolerances:
prototype design goal limits.

-~ Need for GEM barrel, endcaps!

JAP-Alignment Schedule-5/20/91
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2) Evolve baseline alignment definitions into credible configuration

Stralghtness
- Establish straightness lines, multipoint alignment lines, superlayer
interspacing scheme for barrel (LSDT,PDT) and endcaps (CSC)
« Propagation of alignment errors into superlayer/chamber elements

- Chamber deformation
- Inter-chamber layer alignment

* Define, test, implement straightness monitor technologies

- L3 derived 3-point optical monitors
~ Long path lengths (thermal, small intensity, spot size)
- Increase dynamic range (image square, alternate sensors)

- ldentify multipoint technique for application in barrel
- Wire, nested SM's, opto-mechanical?

» Define radial (barrel), z (endcap) spacers/measurement scheme

- "0-dur” rods w. measurement and straightness monitors (barrel)
- "0-dur” spacer, range measurement, bubble level? (endcaps)

- Special endcap considerations
- Maintaining alignment of inner chamber segments with no optical path

Results needed by Sept. ‘92!

JAP-Alignment Schedule-5/20/91
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Second-Order Necessary ltems...

- Begin investigations into global alignment schemes & technologies

- Consider techniques for alignment verification and maintenance.
Evaluate alignment implications on hexant assembly procedure.
Provide input on chamber positioning tolerances for structures team.

« Design alignment tools and fixtures
[This should be timed to finish together with the drift chamber design,
since both are completely wedded.]

» Support documentation deliverables
[This is ongoing; i.e. TDR, proposal, etc...]

- Support of TTR testing and providing alignment technology & hardware to
chamber teams. Draper role??

JAP-Alignment Schedule-5/20/91
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MUON CONFIGURATION CHOICE
Version Surface Designing { Production Alignment Planning Handling + | Shaftsize | Plece Inthe { Installation tolal
facilities technique technlque synchron. Removal experim.hall | procedure
3 - Bidg has 3. Some 3- No speclal | 2-Some 3-8chedule | 3-No 3-No 3-No 2 - Interface
Barrel module been study previous machine tools | previous done for this | comment comment comment with magnet or
1by1 for 1his verslon| experience | required experlence | verslon designing not
avallable avallable clear
3 - Bldg has 2 - Some 7 -Nospeclal | 2-Some 3 - Schedule | 2- Not sasy 3-No 3-No 1- Interface
Endcap module [been study previous machine tools | previous done for this [ duetothe comment comment | with magnel
1by 1 for this version| experlence |required experlence | version shape and FFS not 22
available available clear
Super module 3 - No major |2 - No previous 3 - No speclal |2 - No previous| 3 - Couldbe | 2 - Not easy 3-No 3-No 2 - Interlace 23 - No
modification |experlence machine tools |experience an advantage.| due to the comment comment with magnet
Barrel+Endcap endcap
d available required avallable, but | More time for | shape designing not
groupe overlap
more compact | other instal. clear
2 - Bldg must |2 - No previous] 2 - Speclal |1 - Noprevious) 2 - Couldbe | 1-Noleasy | 3-Groupof | 2-Noplace | 1 - Loading
Group of barre! | be rededined Jexperience | machine tools {experlence | an advantage | due to the 3 modules enough or problem to 16
modules {(Enlarged)  |aveilable required but  favallable shape only or new | Install. from | solve
not to design gantry the surlace
2 - Bldg must | 2 - No previous 2 - Speclal 1-Noprevious; 2 -Couldbe | 1-Noleasy | 3-Groupol | 2-Noplace | 1- Loading
Group of Endcap | be rededined |experience machine tools { experlence an advantage | due lothe 4 modules enough or problem to ;
modules (Enlarged) |avaitable required but javailable shape only Instafl. from | solve 6
not o design the surlace
0-Presently {1- Stiliness for} 2 - Special 1- No previous) 3- Couldbe | 0-Delorm. |1 - Probably to] 2-Nocom.- |1 - Magnet
All the barrel No place therequired | machine tools | experience an advantage | expecled be enlarged. Install. from  |to be re-inforc. 1
modies anywhere  |precision required but |avallable 1601 Local gantry the surtace | only for Instal,
not to design . unusable
0-Presenlly |1 - Siiliness for} 2 - Special 1- Noprevious{ 3- Couldbe | 1-Delorm. |2-No 2- Nocom.- |1 - Loading
All the endeap No place tha required machine tools | experience an advantage | expecled comment - But{ Install. from |prob.-Install.
modules anywhere precision required but [avallable 651 locat gantry the surface  |from the surf. - 13
not to design unusable FFS 1o design
1 -Presently |2- Average of { 2 - Special 1.5- Averot t2-Couldbe [ 2- Aver.ol 2-No 2.5 - Aver.ofl [1 - Loading
B;"I'l""':““d" by1! Noplace |3forbarells | machine toofs] 2 for barrels |an advantage | 3 for barrels | comment - But| 3 for barrels | prob.-Instal. 16
+ Allthe endcap | .\ here for |1 lor Endeap | requiredbut | 1 for endcap 1tor Endcap |local gantry | 2for endcap |from the surl. -
mods. together | o Fndcaps not to design unusable FFS to design

Apprecialion score

3 - No basic problem - Tachnique well know or extrapolation possible 1o previous experience with minimum risk of appreciation
2 - Some basic problems - Technique not perlecily know - No extrapolation possible to previous experience
1 - Fondamental protbiems - Technique to improve - Problematic lkability

0 - Fondamental problems - Technique 1o discover - Big risk of appreciation

PRD/AJIPA
S/17/92
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GEM
Proposal of a common loading device for Barrel and Endcap modules

1 - Introduction
The purpose of this memo is to present a solution to install the modules in the magnet. The
same device is used for Barre! and Endcap modules. That supposes some modifications in
the respective structures.
2 - Principle (See drwg: Loading device)
A large crown has in its center a balanced weight which is remote controled. This large crown
can be lift by means of a special lifting ring in which a calibrated loading washer has been
installed. A control box manages the crane according the informations given by the loading
washer and the balanced weight. Inside the large crown, a ring can rotate by means of some
rotation drivers. A specific removable holder (one for each type of module) is fixed on this
internal -ing.
3 - Exp:anation (See drwg 1 to 14)

3.1 - Barrel mod. arriving in the headhouse.
The trailer and partially the transport fixture are common to the 2 types of modules (see also
drwg 8)- The "up-side-down position” of the mod. is proposed for the simplification of its
transport fixture and also because actually the mod. will be produced and stored in this
position, For further reason, some temporary re-inforcement bars are installed in each
mod.(Barrel's and Endcap's)

3.2 - Lifting down to the experimental hall
A special lifting beam is required. This lifting beam has a remote controled balanced weight
according the CG of the module (which is different from a mod. to another one, even we are
speaking about the same type of mod.)
The storage feet are still fixed on the mod. When arriving on the floor the 1st operation is to
displace the balanced weight of the lifting beam, then to disconnect it from the mod. and go
back up - Place is now free for the loading device.

3.3 - Connection with the loading device
The right position of the interface is obtained by moving the balanced weight of the loading
device.

3.4 - Transfer of the weight
At this stage of the operations the position of the balanced weight will direct the tension of
the crane cable - That will be done through the loading washer installed in the lifting ring.
In other words, the finest lifting speed of the crane is directed by the displacement of the
balanced weight, and the tension of the cable is permanently check by the loading washer.

lanced

For the 1st mm's an additive checking could be done with an inductive sensor measuring the
distance between the ground and the loading device

£



3.5 - Rotation at the design orientation and installation in the magnet
As soon as the total weight is hold by the crane cable, the rotation drivers turn the mod. at the
design orientation - A very high angular precision is not required (See communication :
Installation procedure)
To facilitate and accelerate the loading procedure a small rail or rope guides the mod. during
its introduction in the magnet.

3.6 - Fixation of the module and transfer of the weight
As soon as the module is fixed at its design orientation (See communication : Installation
procedure) gently untighten for approx 1mm the screws between the module and the
specific adaptator and start to move the balanced weight - When the loading washer
indicates that the weight of the loading device is entirely hold by the cable, the screws should
be free to remove.

3.7 Separation of the loading device and removal of the temporary re-inforcement bars
The position of the screws as well as the position of the adaptator give us an indication about
the total transfer of the weight. The last operation is the removal of the temporary bars -
Special brackets will be design in the loading device the put them on the ground.

During all these sequences another module could be lift down into the experimental hall
From fig.8 to fig.11 no explanation seem required

3.12 - Installation of the last endcap mod. in the magnet.
The last endcap mod. to install will be one of those which the last outer chamber is outside of
the structure (z=16250) and in the 6h position. With this procedure only one chamber of the
last module has no overlap (z=14750) - See 2 handmade drwgs.

4 - Overall dimensions and weight
See attached drawing



Total weight 50t
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LOADING DEVICE

Special lifting ring

Rotation device

Central beam support (3x)

%_

W

rl, 7

4

Rack gear [ \

Balanced weight remote controled

7

\

Central beam support (3x) Z 7

Roller

Specific adapting plate

PRD/JPA
5/14/92
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1 - Barrel mod. arriving in the headhouse

\\
A
000 OO0

2 - Lifting down to the experimental hall

B

—t

3 - Connection with the loading device

—

.
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—

—
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6 - Fixation of the modul

e and transfert of the weight

7 - Separation of the loading device and removing of the temporary

re-inforcement bars

8 - Endcap mod. arriving in the headhouse

0.0

9 - Lifting down to the experimental hall

m
L

b

 S—

fR

PRD/JPA
5/14/92



10 - Connection with the loading device

11 - Transfert of the weight

%8

KXY T
a

e
o,
N,
-
\

12 - Rotation at the design orientation and installation in the magnet

S

- 13 - Fixation of the module and transfert of the weight

s : = o

PRD/JPA
5/14/92

€7



14 - Separation of ther loading device and removing of the temporary
re-inforcement bars

PRD/JPA
5/14/92
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1 - Inspection of the components

- Casting cracks or failures to prevent any gas ieak

- Machining : Heli-coils missing or bad fitted, deburring not made, operations
missing,etc..

- Last modifications to introduce : last improvements required by the physicists, by the
electronicians, by the technicians, etc...

- Inside electronic components, pipe or electronic connections not at the quality leve!

required

2 - Dirty assy

- To be sure that all the components or sub-assies coming from varied manufacturers,
are fittable together -

- An additive machining will be very delicate to do in a clean room

- To prevent any mechanical deformation

Note: In this area we need place enough to rotate the chamber to have a fast access

to all the faces of the item (turning fixture)

3 - Dismantling and cleaning
- Final assy in a clean room
- The size of some pieces are too big to do a very hard cleaning without dismantling

4 - Final assy in a clean room
- In the clean room a turning fixture is required for the following reasons
- Fast access to all the faces of the chamber
- Very rigid frame to prevent any deformation (flatness, squareness, etc...}

- No crane is available
- The wire plane assy area is a clean place (the cleaning of the wire is required)

5 - Gas and electronic tests
- Will be done 2 times
- Before leaving the manufacturer, by a SSCL's employee responsible for the
quality control
- On-site, in the muon assy bldg before installation on a structure

NOTE : During the tranport and the storage of chambers, some precautions to preserve the
flatness and the squareness are required

PRD/IPA - 5/17/92
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