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TD/Engineering & Fabrication Specification # SSBE%FT

Rev.
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
sub traveler binder to production.
1.0 General Notes

1.1 All steps that require a sign-off shall include the Technician/Inspectors first initial and full
last name.

1.2 No erasures or white out will be permitted to any documentation. All incorrectly entered
data shall be corrected by placing a single line through the error, imtial and date the error
before adding the correct data.

1.3 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.

1.4 All personnel performing steps in this traveler must have documented training for this
traveler and associated operating procedures.

1.5 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.

1.6 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not
being serviced or assembled.

20 Parts Kit List

2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Verify that
the Parts Kit received is complete.

Pacts issue needed §/7/9’J{
WEnglnecrmg/Demgnee Daté
LHC Cold Mass Module Assembly LHC Serial No. LMQXB01
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Rev.

3.0 02a Module Alignment (Granite Table)

3.1 Determine which module is Q2a and which is Q2b. Record the serial number for each
Magnetic Component Assembly.

Q2a Serial Number: ___ MOXB& 4
Q2b Serfa Number: MOXB & |
’X Serial Number: _ {7 C B x rw@l yed
(>0 7
/ﬁ%ponﬁ(fe Xuthoritnyhysicist Date ,7 e
LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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4.0 0Q2a Moduie Alignment (Module Assembly Tooling)
4.1 Configyre tpoling for Q2a/Q2b cold mass assembly per (ME-369768).
M s [ 7/~

Teci’(nician(s) Date /

4.2 Configure tooling for corrector mounting per (ME-369780), 13.780 Diameter Corrector
Magnet.

s/2/0%

TecHhnician(s) Date rft7

4.3 COI%EZ tOO“E for End Dome mounting per (ME-369763, View F-F) (Insert [tem 22).
Teé};ﬂaan(s) Date / l ;

4.4 Install the mounts for the Corrector Coil on the Return End of Q2a as per Q2 Cold Mass
Weldgd Asscmbly@/ﬂE—390309).
Technician(s) Date b

4.5 Move the Q2a to the Cold Mass Module Assembly Tooling, placing it nearest the East
End of ICB, with the Lead End of the Magnet facing East as per Q2 Cold Mass Welded
Assembly( E—390ﬁ9).

I sl </ 7/42
Techx{ician(s) Date /
LHC Cold Mass Module Assembly LHC Serial No. LMQGXBOo1
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Rev.
4.6 Rotate the Magnet such that the Weld Keys are approximately at a 45° diagonal.
Weld Keys Weld Keys
Lead End Non-Lead End
L& ") ( g2
Tecl{nician(s) Date vl
XXX 47 Determine and record the location at which the level gauge should be mounted to the
Magnet.
—
Distance from Lead End Plate: 2 o inches.
Py s/1/0 2
Responsible Authorfty/Physicist Date 4
4.8 Mouynt the ;Fjizitﬁeasuring Fixture to the Cold Mass at the assigned position.
M . =/ e
T{:chnician(s) Date ri
LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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4.9 Mounj the Precision V Block to the top of the Twist Measuring Fixture.
A ) 3
Ath S/
Technician(s) Date
4.10 Place,a reciiar:@vel on the top surtace of the V Block.
L w4
Tecﬂ?ﬁc?ﬁ'n(s) Date
4.11 Rotate [he yagnet Cil the Precision Level reads Horizontal 0.00 mm/m (+/- 0.50mm/m).
Technician(s) Date 7 ;
4.12 Slide the Center Body Tube (MC-390112) over Return End of Q2a Coldmass as per
Q2 C(;E Mags Welded, Assembly (ME-390309).
Technf(gar;(s) Date b7
LHC Cold Mass Module Assembly LHC Serial No. LMQXB0O1
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5.0 Q2b Module Alignment (Module Assembly Tooling)
5.1 Move the Q2b to the Cold Mass Module Assembly Tooeling, placing it nearest the West End
of ICB, with the Lead End of the Magnet Facing West as per Q2 Cold Mass Welded
Assembjﬁ -390309).
} A
i&wﬁﬁ S(2|@
Technﬁ':ian(s) Date ' 4
5.2 The distance from the magnetic center of (32a to the magnetic center of Q2b as denoted
by the markings on the OD of the Cold Mass should be 6524mm. (Needs to be the warm
magnelig offset 65194 mm, plus what-we-expeet-the-wetd shrinkage- 1o be 3/16%) ,
M @« 7,I ’ (-ﬂﬁh .. , I Cg i L [V -- 4
‘ Sl -
Technician(s?s Date
53 Rotate the Magnet such that the Weld Keys are approximately at a 45° diagonal.
Weld Keys Weld Keys
Lead End Non-Lead End
5 l )] lj z
Technicia'i‘n(s) Date ' '
LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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XXX 54 Determine and record the location at which the level gauge should be mounted to the
Magnet.
Distance from Lead End Plate: I 5 O inches.
T ;Qﬁ«yﬂ/ ) / 7 /o'L
Responsible Autho'rity/Physicis{ Date '
5.5 Mount the TwistDeasuring Fixture to the Cold Mass at the assigned position.
2 5/2/02
TecMnician(s) Date /4
5.6 Mount ghe Precisign V Block to the top of the Twist Measuring Fixture.
M /2 l6n
Tech‘]ician(s) Date =
5.7 Place a Precision Leyel on the top surface of the V Block.
s/ 242
Technician(s) Date !
5.8 Rotate thg Magnet untj the Precision Level reads Horizontal 0.00mm/m (+/- 0.50mm/m).
Technician(s} Date ' '; :
LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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6.0 Module Connection & Assembly
L,fi:‘,cfk Yusses g Hipot the Lead Bus. (Procedure to be supplied by M. Lamm and R. Bossert)
Loepar r - "
T e S ke led o BRSSO Measurement(y
. L - -, ,\ - e f— - 3 ?
S Lead By Vo ®hs \&(Lead us to%roundTJ =¥ PN~ - 3 u}f;\‘
g [
f - -
e - Joesee o peseti b SN )
c;__'___“_LJS_lj.i FARW! < A $-7-02
9@‘ \ v nspector ! - Date
" \&
mf‘: P }_2 Slide Completed Bus Assembly (ME-369826) into Q2 as per 32 Module Assembly (ME-369888).
Technician@) Date
Connect the Bus Housing Lock (MB-369870) to the Bus Assembly (ME-369826) and
(Q2b Return End Plate as per Q2 Module Assembly (ME-369888).
@b R 5-1-61
Tecﬁnician@)/) Date
Solder 134 bus to (Q2a lead as per Q2 Module Assembly (ME-369888).
~
- < 7,/0 “Z-
Tedhnicidn(s) 7 Date
5 Solder 13 us o 32b lead as per Q2 Module Assembly (ME-369888).
- . .
. A 0 S 72
¢ X% y2
/ﬁscl}[hlcnﬁﬁs) { ) Date
SaC . N9 ) : :
‘QQ\&'& ( 5.6( Attach the Q2a Bus Housing Extension (MD-369872) to Q2a Lead as per
A ::’L Q2 Module, sembly (ME-369888).
W e S 2o
0 _é‘) P Techﬁtman(ﬁ)( Daic
; 6.7/ Attach the Q2a Bus Housing Extension Base (MC-369873) to Q2a Lead as per
\ N ' Q2 Module embiy (ME-369888). _
o™ e & - Sy P
§< -,(“r:(c—“\ 7/j>
- /f euhﬁcuh\@ Date
o /
6.8/ ch the Q2a ,B‘us Housing Extension Cover (MD-369874) to Q2a Lead as per
) M ule s‘;embly {ME-369888).
7 o2
((ecﬂman(s)\ ) Date
LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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6.9

 Techficidd(s) © 9 Dale

i

6.10

i

6.1,

6.12

Bos

(bl g
2eye

A)

%

Attach the Q2b-Bus Housing Extension (MD-369867) to Q2b Lead as per 32 Module
Assembly (ME-369888).

A7 6/! / 7{}6@

Attach the Q2b Bus Housing Extension Cover (MD-369874) to Q2b Lead as per
Q2 Module Assembly (ME-369888),

L= s/2se

/Té ician(d) Date

Hipgt 13kA Lead vs. SkA Lead.

Skv : - Measurement(s)

13kA Lead to SkA Lead Z 0 ( 04,
‘ N [ A
1

Inspedtor Date {

Slide Tnstrumentation Bus Assembly (ME-369896} into the proper Q2 Port as per Q2
Module Assembly (ME-369888). As instrumentation Bus Assembly is being inserted,

" Teed wisesfrom Lead End of Q2a (4 strip heater wires, 8 voltage tap wires and 2 warmup

heater wires) into bus channel, wrapping Thiermittently with glass tape as shown m €5 l\'r-(;

drawing Refer to Figures 1,2 & 3 1o see the positions at which all wir o we

are attached to the End P a

g g MEFI6GENL o o nd L
({.f*‘ S“‘S'Oe :sc;v(‘ir

Technicfn(s) , Date v

Wae Q26 \eed ced  wies WY S Lo Coble

Mmé- .
a5 pee cl\nﬁ_ 3LAEA T, R W.ce lave g ondd

okrgcfj‘,ho\,\% e SLgwn XV ““qb\ﬁ' ?\7(

[3) @ Pu‘ \ Wive e w&(e_ wa\ qu\ 3 L\{‘dus)b\ ST ‘P\*\z ol QZ
1
ot v\ﬁ\ L aa et ‘( & V\Cx P\c\. g qoos\"“ \2;: -t o e l;)u‘ V\CLI e .

QA 2e,

C) Qevw-d"@ Vv \'\A\Q C“_) LY &Z -

LHC Cold Mass Module Assembly LHC Serial No. LMQXB01
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6.13 Install Warm-up Heaters (ME-369834) to the Non-Lead Ends of Q2a and (J2b as per
Q2 Module Assembly (ME-3698887.

6.13.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
{(MA-309829).

6.13.2  Solder wires (MA-369833) to the Warm-up Heaters as per (ME-369888).

6.133  Ingtall Warm-up Heater Base Plates (MA-369829)by  oolti'ung vuto Wy (e

Vv @ Pla .
e % S 5-15-02
SERAT =
o et & Techmuanﬁ) Date
c}A‘-"\F we
[=]
G‘a“:’:?or"g%. 14 Install RTD's as per Q2 Module Assembly (ME-369888). Record Serial Numbers of
A e eaxchRTD. Y Tole K To. Also attacta datee sheet Rreaaly
as Y7 To
o e 6.14.1  Atrach RTD’s (MA-369835) (Qty. 2} to each Return End Plate as per Fave /e
AN Q2 Module Assembly (ME-369888). r.

6.14.2  Solder wires (MA-369836) to RTD’s as per For Q2b as per
Q2 Module Assembly (ME-36988%),

Qcﬁ}m X S-185-0Z

'Pé\ c;_, < Technician(s)“ Date
~5 A
Re?
o&‘j (e
(z;‘i

b.14.3 ?E’F‘%‘\“‘M cx:bwh\v\.uf\wr CS«CQ\( Qv e\‘\

;| RTDS awdd Wacmvp heaters.
Record ata  below . s A
RID'S  see pPage Bl for "’«‘fa'gﬁé’

Localy .
Sere\Vo. | i o o= Wire Wo,

R2a msT brs sle

Q2o ww bus s tole

sz l\'\-sf‘ bus sde 1
@Zb V\Ow-bu's S\"'Ok'eL__ !
A <
X \DJS \Vgug\ \0(’
LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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6.15 Place the Correction Coil'T# the Tredtion Coil®ounting Tooling, between Q2a and
Q2b. The Flangg end of the MCBX should face the Return End Plate of Q24

Slasjor

Tethnician(s) Date

Solder MCBX Correction Coil Voltage Tap Wires (MA-369832} as per

Q2 odule::sSIUIy (ME-369888). )
Technician(s) Date

6.17 Connect Correction Coil Bus wires from Bus Assembly (ME-369826) to the

MCBX Correctigp Coil as per Q2 Module Assembly (ME-3698838).
2 Mu Mg g (1,%2,

Téchnician(s) Date

6.18 Attach the Correction Coil Alignment Tooling (ME-390390) to the Correction Coil.

Align mines on the Correction Coil with those on the tooling.
j- =l ’)/)jo L

Tethnician(s) Date

6.19 Mount tl}e Precigton Level to the top of the Correction Coil Alignment Tooling.

g [ 7/‘-{! 0L

ﬂchnician(s) Date

6.20 Rotatg the Correction, Coil such that the Precision Level is Horizontal 0.00 mm/m (+/- 0.50 mm/m).

ﬂvz q! §e

Tedhnician(s}) Date

6.21 Move the Correction Coil up against the Mounting Hardware to the Q2a Magnet, and bolt
the Correction Coil to the Q2a using the four bolts as per Q2 Cold Mass Welded

Assembly (ME-390309).
)IJ%F"WQ ﬁ '3// )»([ 2

TEchnician(s) Date

XXX 6.22  Verify Alignment of Correction Coil as per Q2 Cold Mass Welded Assembly (ME-390309).

4 Py vjalo?
Responsible Aﬂthority/Physicist Date
LHC Cold Mass Module Assembly LHC Serial No. LMCOXBO1
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7.0 Electrical Inspection Wsﬁe 2
7.1 Perform an electrical inspecti%n each of the individual ImnerGeHs—Outerdaalls,
Quadrants and the Cold Mass# Refer to the Valhalla and Leader Free Standing
Coil Measurement Procedure (ES-292306).
Note(s):
Ensure that all measurements are recorded correctly, and have the
proper value and symbol (i.e., mQ, mH, etc.).
Valhalla 43008 settings:
Test current Off {not testing)
Power On
Full scale voltage 2V
Amp selector knob 1A
Temperature compensator On
Test current On (testing)
Hp 4284:
Function "Ls-Q" selected
Record the Serial Number of the test equipment used.
Valhalla
HP 4284
/ -
Continuity Check Measurement
Strip Heaters ijl,_\
e - r
— Voltage Taps CO’YCU’W\,
Twsm< Ay
oi RTD’s Y Oom
"(C\o\{ Warmup Heaters W ﬂ,g\
Correction Coil Voltage Taps QWM)
L)
Corrector Coil Bus Wires W
.—-"_-‘\ \l
t /’& fea_ 5. 03 ol
Inspéctor Date
7 2 — . H\Pc':']' c\cc,oi‘ox;‘ms Yo m\‘tolc L\(-‘('{ N SL‘{‘C“(\ +
'(:\ i et CES .
/_—-——"P‘Q\J)f SVPY CAr awd AT after 700
LBC Cold Mass Moduie Assembly LHC Serial No. LMQXBO01
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8.0 Installation of Hypertronics
8.1 Install Hypertronics Connectors as ,!er Q2 Module Assembly (ME-369888).
_ j ] . —
ot S/ 2sloz
0s) Date
XXX 8§z Check installation of Hypertronics. Ensure Hypertronics were installed as per
Q2 Module Assembly (ME-369888
o S/2q/08
echnifian( - 4 _ Date
! - > - ’
es@nsible\él@ritylphysicist Date
LHC Cold Mass Module Assembly [LHC Serial No. LMQXBO01
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9.0 Electrical Tests
0.1 Perform an Electrical Test of the following and record the data in the spaces provided.
Resistance Measurement
0 Strip Heat
rip Heaters o h
Voltage Taps Q W UJ)_«
RTDY X
i Q
Warmup
Heaters Q
Correction Coil
Voltage Taps [$)
Q2a Q2b Total Magnet
Resi . (/ Y
esistance (R) 2 Zq ?\ Z , 2_0'2 73 7
Inductance (L)
Q-factor (@)
NUe— S dhe2
Inspgptor : Datc
X 9.2 Perform a Hipot on the Module Assembly (Maximum Leakage 3UA).

Measurement

Busses shorted ‘
together ol 08 /{A /’A’
Busses shorted to

Ground i Z\UJ /(" AN

Heaters to

Ground | O/ /U\A

VA e 50l

ector Date

XXX 93 Verify that the results in Step 9.0 are acceptable,
~ Approved for next Assembly Procedure.

Sepen  OoX 5 7N C7

Responsiblé)Authority/Physicis[ Date

LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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10.0 Dome Installation (IP End)
10.1 Attach TP End Dome (MD-390197) (Q2a) to the End Dome Positioning Fixture
(MD-369776).
>
2 94394
Chnician(s Date N
Align Demé as shown in Q2 Cold Mass Welded Assembly(ME-390309).
w2 X - ";F/ 19 {22
/fe(éh/nician(!é Date
&
10.3 Level the Dot;ne using the Ball Socket (MD-369777) and the (ultra-precision} Level.
= Sfai02
p%l‘fﬁn:(ian(s)/ Date
10.4 Feed the Electrical wires/Bus through the proper ports as the Dome is brought into
osition agginst the End Plate.
L—Jﬁm 2100
/Ie/ nician(s) Dale
10.5 nstall Spddey Assemblies (MC-369885) to protect wires/bus, if neceiﬁ&/.
Téchnici!n(s) Date
10.6  Tack weld the,Domg in place at approximately 6-8 places around the Dome.
' ,og?&pﬁ - 3]~ T
Weldor(s) 7 Date
10.7 Weld the Dome, skip weld around to minimize distortion.
%‘/Z.v 0 WA 6."‘ J) } ’O N
Weldor(s) . / / Date
LHC Cold Mass Module Assembly LHC Serial No. LMQXB01
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Rev.
1.0 Dome Installation (Non-IP End)
11.1 Attach Non-IP End Dome (MD-390253) (Q2b) to the End Dome Positioning Fixture
MD-369776). -
VAV s o7en
W‘Y Date
11.2 lign Dome ag shown in Q2 Cold Mass Welded Assembly (ME-390309).
/féc/; $25 0,
“Péchniciants Date
11.3 Level the Dome using the Ball Socket (MD-369777) and the (ultra-precision} Level.
V.S'"—..?q ~3 R
echnicidd(s) Date
11.4 Feed the Electrical wires/bus through the proper ports as the Dome is brought into
position against the End Plate.
%ﬁr S /240
chnicia_r\lfs) Date
11.5 Insta]}]\Sj/Ter Assemblies (MC-369885) (o protect wires/bus, if necessary.
chhnicizin(‘é) ' Date
11.6 Tack weld the Dome 1.51 place at approximately 6-8 places around the Dome.
.%védtc_-(/ j » {;CVW'L 5 - ))I -‘c‘: :')'--
Weldor(s) 4 4 Date
11.7 Weld the Dome, skip weld around 10 minimize distortion.
P v - .
-v‘%—nf_,p‘ / k‘éf—&p«c\ S~ 3] A
Weldor(s) e / Date
LLHC Cold Mass Module Assembly LHC Serial No. LMQXRBO1
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12.0 Beam Tube Installation

12.1 Inspect the Beam Tube as per Insulated Beam Tube Assembly For Q2a/Q2b (MD-369802).
*;; . -~ e —
;: ﬁ fe = S-To e
TegHhi

7‘:’01311(5) o Date
12.2 ut the beam tube to 12.610mm long as per Insulated Beam Tube Assembly For Q2a/Q2b
(MD-369802).

Beam Tube Length = i 2G/o

(Subtract) ——=ZERTE. p
Cut Beam to this Lqu% 261D
AV Lo o=z

[
T nic-ian(sl// Date

XXX 123 erify Alignment of Q2a, Q2b and Correction Cotl as per Q2 Cold Mass Welded
Assembly (ME-350309). Q‘

T P 6 [4fo2> &3@

Responsible Authority/Physicist Date ' ' .

12.3 Using Insertion Tooling, insert the Beam Tube into the Magnet Assembly as per Beam %ﬁr‘

Tupe Insertion,Tooling (MD-369789).
M——————- 6/_50/0}
LI |

Technician(s) Date

X 12.4 Perform a Hipot on the Assembly (Maximum Leakage 3pA).

SKV Measurement(s)

Coils to Ground i / O‘/ /A /.L
S-Sop-0z

Date

b3/

496 fpahese

LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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12.5 Perform a stretched wire measurement of the system, noting the relative positien and roll
of the three magnetic elements to each other.
Ney ¢ (Bfo>
Techr?i-(‘:’ian(s) - Date
12.6 Weld the Center Body Tube {(MC-390112}) as per Q2 Cold Mass Welded Assembly
(ME-390309). .
/) : g C .
C)J’(’C //fb/L__./ é/&/a L../
— rd
/ec: Iz /%@OJ(S) / Date
LHC Cold Mass Module Assembly LHC Serial No. LMQGXBO1
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"Rev.

13.0 Cold Bore

13.1 Flare both ends of the Beam Tube using Flaring Tool (MC-390351).
| W/ LY 2
Te cian(s) Date
13.2 Posjtiog Cold Bore Flange (MC-3%0300) over the Beam Tube and onto 1P End Dome (Q2a).
Technician(s) Date
13.3 Weld the Beam Tube to the Flange at IP End as per 32 Cold Mass Welded Assembly
(ME-390309).
Ll J e e/}/o p
Weldor(s) Date
134 Position the Cold Bore Flange (MC-390300) over the Beam Tube and onto the
Noj-IP End Dome (Q2b).
?Lja&ﬁ 6]l 3o
”l’/echnician(s) Date /
13.5 Weld Beam Tube to Flange at NON-IP End as per Q2 Cold Mass Welded Assembly
(ME#390309). .
L Y - ¢ // 2 /,_, .
Weldor(s) Date
LHC Cold Mass Module Assembly LHC Serial No. LMQXBOoH1
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Rev.
13.6 Align ETam Tuba and the Flange at [P End (to de determined).
ol Y [z
Technician(s} Date | |
13.7 Weld the Flange to the IP End Dome as per Q2 Cold Mass Welded Assembly
(ME; 09). .
At A e /iy /o
Weldor(s) Date
13.8 Align Beam Tubg and Flange NON-IP End (to de determined).
A (2 ( loz
Teéhnician(s) Date
13.9 Weld the Flange to the Non-IP End Dome as per Q2 Cold Mass Welded Assembly
(ME-390309).
A ' ‘/// & & // Y / QL
Weldor(s) Date
LHC Cold Mass Module Assembly LHC Serial No. LMQXB0o1
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TD/Engineering & Fabrication SPCCiﬁCﬂEiOVE

14.0 Production Complete

XXX 141 Process Engineering verify that the LHC Cold Mass Module Assembly Traveler
(5520-TR-333643) is accurate and complete. This shall include a review of all steps to
ensure that all operations have been completed and signed off. Ensure that all
Discrepancy Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index
and dispositions have been reviewed by the Responsible Authority for conformance
before being approved.

Comments:

T /22/73
Daté 7

LHC Cold Mass Module Assembly LHC Sertal No. LMQXBo1
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(0102-ES-292302 Revision E
ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY
- WITH THE EXCEPTION OF PARTS KITS.

THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TO THE STOCKROOM

LMQXB01
MAGNET OR COIL # REQUESTED BY _J. Rife
DATE REQUESTED _3/9/02 DELIVER TO /. Rife - ICB
BUDGET CODE _LOB NEED BY DATE _3/20/02
JOB TICKET # MMR #
MACHINE SHOP REQ. # PO #
PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[ DEFECTIVE PARTS ISSUED [[] PARTS SCRAPPED [ A/R ITEMS

[ DEFECTIVE ASSEMBLY ] MISSING FROM KIT ALREADY ISSUED
B INDIVIDUAL PARTS [J CONSUMABLES ] PARTS LOST
“N ¢
= ACQUISITIONER SIGNATURE /‘/\"M-Q» m 9’ IDi ‘7’&’3 DATE g@?/ o

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY UOM DESCRIPTION RF # SIR #
IB4 MD 390197 B I Each Q2 IP End Dome Weld. |77 855
Q2 Non IP End Dome —
B4 MD 390253 A I Each Weldment 17985
/’?
JHIRYNY/ %

" STOCKROOM SIGNATURE LWW ID# ]aé?ﬁ DATE O/ 75/0—7
PARTS DELETED FROM DATABASE % W D% S/SE  DATE S5/ /29’/0&

A COPY OF THIS FORM IS TO BE INCLUDED [N WITH THE TRAVELER
PARTS RECEIVED BY___ - M ID# Z E ’é S DATE 5({2'% éz

n——

Page | of 1



0102-ES-292302 Revision E

ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY
WrItH THE EXCEPTION OF PARTS KITS.

THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TO THE STOCKROOM

LMQXBO1
MAGNET OR COIL #

REQUESTED BY _Jim Rife

DATE REQUESTED _J3-8-02

DELIVERTO _Jim Rife

BUDGET CODE _LQB

NEED BY DATE

JOB TICKET #

MMR #

MACHINE SHOP REO. #

PO#

PURCHASE RELEASE #

OTHER

PARTS STATUS {(CHECK ONE)

[ DEFECTIVE PARTS ISSUED
[] DEFECTIVE ASSEMBLY
INDIVIDUAL PARTS

ACQUISITIONER SIGNATURE

[J PARTS SCRAPPED [J AR ITEMS
] MISSING FROM KI'T ALREADY ISSUED
[] CONSUMABLES OJ PARTS LOST

FRaX

D# ffvv,,; DATE 517(.9}01

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV Qry UOoOM DESCRIPTION RF # SIR #
10-32 x.188 cup point
IB4 BIN MA-393030 8 Each set screw. 5.5, 71337
RIOI2 MC-390300 B 2 Each Beam tube flange 77028
i -
/1 7/
STOCKROOM SIGNATURW W s (26SE pate é?/ 3/OZ

PARTS DELETED FROM DATABAL&/ A

? Py
rl Ll 3

ID#_S74 F DATE_- A/f

4 S5 pATE SR o2

Page 1 of 2



ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMSOIJ"Q&-\PPN%%%%%%

ADDITIONAL PARTS REQUEST

,E{evision E

WITH THE EXCEPTION OF PARTS KITS.

- THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TO THE STOCKRQOM

LMQXBO1

MAGNET OR COIL #

DATE REQUESTED, _3-8-02

BUDGET CODE _LQ#R

REQUESTED BY _Jim Rife

DELIVER TO _Jim Rife

NEED BY DATE 57/ 3 /o2

JOB TICKET # MMR #
MACHINE SHOP REO. # PO #
PURCHASE RELEASE # OTHER
PARTS STATUS (CHECK ONE)
[] DEFECTIVE PARTS ISSUED [] PARTS SCRAPPED [J AR ITEMS

] DEFECTIVE ASSEMELY

B INDIVIDUAL PARTS

ACQUISITIONER SIGNATURE /"\W,Q«/ J—c} ‘ksxi D#

[]1 MISSING FROM KIT ALREADY ISSUED

[ CONSUMABLES [ PARTS LOST

DATE 5;7/ “f 7.

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY UOoM DESCRIPTION RF # SIR #
B MD-300107 B Eac IR Enddomeeldment R
1 i MD-390753 " J ok Non IP End dome -
weldtiienT
| B4 BIN MC-390294 0 |4 Each ‘:’igf;f fransportation | g LUl
- | B4 BIN MC-390203 0o |4 Each ‘:jﬁ’fg’; o 75944
.| 1B4BIN MA-393029 o |16 Each ;" L hex SHCS 71857
~ | IB4BIN MA-390248 0 |4 Each ;ﬁtﬁ; r";i “silver 7402 3
_ | Risgr2 | MB-390228 0 |4 Each ot e esher | 75757
Trans;_;ortatf'on -
1B4 BIN MB-390230 //ﬁ, 4 Fach :eczigimr adjusting 7&&@ /_‘

STOCKROOM SIGNATURE (

¢ 12678 DATE 5//5 0L

V4 /
PARTS DELETED FROM DATABA&L{ ( ,,é/

ID# 5755 DATE 5 /J/ 22

A COPY OF THIS FORM IS TO BE INCHUDE

WITH THE TRAVELER

ID# “ (%EATE m
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Q1-Q2 Connector.xis

Q1(male)-Q2(female) Connector - 6.5 cm (2.6")

Module Pin Wire Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5
M2 1 VTalQi Q1 Lead Voltage Tap "a*, primary
M2 2 VTa2Q1 Q1 Lead Voltage Tap "a" ,redundant
M2 3 VTciQ1 Q1 Center Voltage Tap "c", primary
M2 4 VTc2Q1 Q1 Center Voltage Tap "c", redundant
M2 5 VTh1Qi1 Q1 Lead Voltage Tap "b", prima
M3 1 Empty Jumpered to M3-2
M3 2 Empty Jumpered to M3-3
M3 3 Empty Jumpered to M3-4
M3 4 Empty Jumpered to M3-5
M3 5 VTh2Q1 Q1 Lead Voltage Tap "b",redundant
M4 1 Blank Module
M4 2 '
M4 3
M4 4
5

Ma_

Corrector Q1-H1 Voltage Tap

p—— 'F

1
M5 2 VTVi Corrector Q1-V1 Voltage Tap
M5 3 Empty Ne¢ Connection
M5 4 Empty No Connegction
M5 5 " |[No Connaction
M6 1 Blank-Module
M6 2
M6 3
M6 4

i3

1 Q1 Warmup Heater Lead “1*, lead end heater
M7 2 W2aQ1 Q1 Warmup Heater Lead "2", lead end heater
M7 3 W1bQ1 Q1 Warmup Heater Lead "1", return end heater
M7 4 W2bQ1 Q1 Warmup Heater Lead "2, return end heater
M7 5 Em No Connection
M8 1 Blank Module
M8 2
M8 3
M8 4
M8 5

Ruben Carcagno - 12/17/C1




Q1-Q2 Connector.xis

Q1(male)-Q2(female) Connector - 6.5 cm (2.6")

B

Module Pin Wire Description
M1 1 Bilank Module
M1 2
M1 3
M1 4
5

M1

M2 1 Q1 Lead Voltage Tap "a", primary
M2 2 VTa2Q1 Q1 Lead Vottage Tap *a”,redundant
M2 3 VTe1Qi Q1 Center Voltage Tap "c*, primary
M2 4 VTc2Q1 Q1 Center Voltage Tap “c", redundant
M2 5 VTbin Q1 Lead Voltage Tap "b", prima
M3 1 Empty Jumpered to M3-2
M3 2 Empty Jumpered to M3-3
M3 3 Empty Jumpered to M3-4
M3 4 Empty Jumpered to M3-5
M3 5 VTh2Q1 Q1 Lead Voltage Tap "b",redundant
M4 1 Blank Module
M4 2
M4 3
M4 4

5

[Corrector Q1-H1 Voltage Tap

1
M5 2 VTV Corrector Q1-V1 Voltage Tap
M5 3 Empty No Connection
M5 4 Empty No Connection
M5 5 Em " INo Connection
M6 1 Blank Module
M6 2
M6 3
M6 4
M6 5
M7 1 wW1aQ1 Q1 Warmup Heater Lead "1", lead end heater
M7 2 W2aQ1 Q1 Warmup Heater Lead "2", lead end heater
M7 3 W1bQi1 Q1 Warmup Heater Lead "1", return end heater
M7 4 WahQ1 Q1 Warmup Heater Lead "2", return end heater
5

Blank Module

1
M8 2
M8 3
M3 4
M8 5

Ruben Carcagno - 12/17/01




Q2-G3 Connectorfixed.xls

Q2(male)-Q3(female) Connector - 11.5 cm (4.53")

Moduie Pin Wire Description
M1 1 Blank Module Blanks
Mi 2 p | usedto
M1 3 * | increase
M1 4 standoff V
M1 5
opagh M2 1 VTaiQ1 Q1 Lead Voltage Tap "a”, primary
Thrpufh M2 2 VTa2Qi Q1 Lead Voltage Tap "a“,redundant
- M2 3 VTe1Qi Q1 Center Voltage Tap "c”, primary
- M2 4 VTc2Q1 Q1 Center Voltage Tap "¢", redundant
| M 5 VTb1Q1 Q1 Lead Voltage Tap "b", pri
- 1 VTciQ2a Q2a Center Voltage Tap *c*, primary Coil
- M3 2 VTdQ2a Q2a Quarter Coil Voltage Tap “d" {1-3 interface) Voltage
-| M3 3 VTa2Q2a _ |Q2a Lead Voltage Tap "a", redundant Taps
—_ M3 4 VTalQ2a Q2a Lead Voltage Tap "a", primary Group
g, M3 | & |VTb2Q1 Q1 Lead Voltage Tap "b",redundant
0 L | Layout
—r M4 1 VTc2Q2a Q2a Center Voltage Tap "c*, redundant follows an
- M4 2 VTeQ2a Q2a Quarter Coil Voitage Tap "e"® (24 interface) *S" pattern
—| M4 3 VTh1Q2a Q2a Lead Voltage Tap "b", primary with no
~ M4 4 VTh2Q2a Q2a Lead Voltage Tap “b", redundant floating
—| M4 5 VTb1Q2b Q2b Lead Voltage Tap "b", prima pins to
minimize
~—=] M5 1 VTdQ2b Q2b Quarter Coil Voltage Tap "d" (1-3 interface) voltage
-—i M5 2 VTc2Q2b Q2b Center Voltage Tap "c*, redundant between
-] M5 3 VTc1Q2b Q2b Center Voltage Tap "c”, primary pins during
- M5 4 VTeQ2b Q2b Quarter Coil Voltage Tap “e" (2-4 interface) a quench
- 5 VTbh2Q2b Q2b Lead Voltage Tap "b", redundant
— 1 VTaiQ2b Q2b Lead Voltage Tap "a", primary
-] M8 2 VTa2Q2b Q2b Lead Voltage Tap "a", redundant
M6 3 Empty Jumpered to M6-2
M6 4 Empty Jumpered t¢ M6-3
5 Emp Jumpered to M&-4
Blank Module
—|__M8 1 VTH1 Corrector Q1-H1 Voltage Tap Corrector
-1 M8 2 VTVI Corrector Q1-V1 Voitage Tap Voltage
— | M8 3 VTH2 Corrector Q2-H2 Voltage Tap Taps
—- M8 4 VvTv2 Corrector Q2-V2 Voltage Tap Group
M8 5 Em No Connection

Ruben Carcagno - 12/17/01




Q2-Q3 Connectorfixed.xls

Q2(male)-Q3(female) Connector - 11.5 cm (4.53")

Module Pin Wire Description
M1 1 Blank Module Blanks
M1 2 used to
M1 3 increase
M1 4 standoft V
M1 5
1 VTaiQ1 ¢ |Q1 Lead Voltage Tap "a", primary
-\ M2 2 VTa2Q1 & Q1 Lead Voltage Tap “a“.redundant
-\ N2~ 3 VTciQ1 ¢ |Q1 Center Voltage Tap “c", primary
o | 82 4 VTc2Q1 ¢ [Q1 Center Voltage Tap "¢”, redundant
& A2 5 VIbiQ1 s |Q1 Lead Voltage Tap "b", prima
= VM3 1 VTc1Q2a « [Q2a Center Voltage Tap "c*, primary Coil
w /M3 ¥ 2 VTdQ2a ¢ |Q2a Quarter Coil Voltage Tap “d" (1-3 interface) Voltage
w [ VM3X 3 VTa2Q2a » |Q2alead Voltage Tap "a*, redundant Taps
oV M3% 4 VTalQ2a * |Q2a Lead Voltage Tap "a", primary Group
VN3 5 VTbh2Q1 o |Q1 Lead Voltage Tap "b*redundant
Layout
1 VTc2Q2a + [Q2a Center Voltage Tap “c”, redundant follows an
2 VTeQ2a * [Q2a Quarter Coil Voltage Tap "e" (2-4 interface) "S" pattern
3 VThb1Q2a » |Q2a Lead Voltage Tap “b", primary with no
4 VTb2Q2a « |Q2a Lead Voltage Tap "b", redundant floating
5 VTbiQ2Zb e [Q2b Lead Voltage Tap "b", prima pins o
minimize
1 VvTdQ2b ¢ [Q2b Quarter Coil Voltage Tap “d" {1-3 interface) voltage
2 VTc2Q2b & |Q2b Center Voltage Tap "¢", redundant between
3 VTc1Q2b  ¢|Q2b Center Voltage Tap "c*, primary pins during
4 VTeQ2b & |Q2b Quarter Coil Voltage Tap “e" (2-4 interface) a quench
5 VTb2Q2b e |Q2b Lead Voltage Tap "b", redundant
1 VTaiQ2b e |Q2bLead Voltage Tap "a", primary
2 VTa2Q2b + {Q2b Lead Voltage Tap "a", redundant
3 Empty Jumpered to M6-2
4 Empty Jumpered to M6-3
5 Em Jumpered to M6-4
1 Blank Module
2
3
4
5
» 1 VTH1 Corrector Q1-H1 Voltage Tap Corrector
1 \M8 2 VTV1 Corrector Q1-V1 Voitage Tap Voltage
" [\ A 3___|VIH2 _» _|Corrector Q2-H2 Voltage Tap Taps
M8 4 VIVZ a |Comector Q2-V2 Voltage Tap Group
Emp No Connection

&

Ruben Carcagno - 12/17/01
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Lookina from Q2b to Q2a (into end of correction coil

Voltage Tap
VTHZ
AH BV
AV BH
Voltage Tap
VTV2

e




Q2a connector

Module Pin # Wire Resistance
M2 1 VTa1Q1 ~85]
M2 2 VTa2Q1 2131)
M2 3 VTeiQ1 2y uE
M2 4 VTc2Qi 2325
M2 5 VTb1Q1 2394
M3 5 VTb2Q1 PN
M5 1 VTH1 230%
M5 2 VTV YI1% R
M7 1 W1aQ1 jogq3
M7 2 W2aQ1 [ DY
M7 3 W1bQ1 (RS
M7 4 W2bQ1 (oY
M9 1 H1aQ1 10%¢
Mg 3 H2aQ1 NS
MO 5 H1ibO1 RN
M10 4 H2bQ1 R R
M12 1 TaQ1_l+ /S
M12 2 TaQi_|I- 7
M12 3 TaQi_V+ v
M12 4 TaQ1i_V- 4
M12 5 ToQ1_I+ W
M12 6 ThQi_I- Al
Mi2 11 ToQ1_V+ \r
M12 10 TbQ1_V- ra

Dbice 5-28-02



Q2b connector

_ Module Pin # Wire Resistanca
'\"\ M2 1 ViaiQl
N M2 N 2
A VAT AINTNANE (GRS \
\ AN 2Q
£ NFTOIQ] P vy
N
M3 1 ViciGza| \ IS S
M3 2 VTdQ2a | [~729
M3 3 VTa2Q2a] 72305
_ M3 4 VTaiQ2a| 2 3035
V4
M4 1 vTe2Q2al /1S )
M4 2 VTeQ2a
M4 3 VTb1Q2a | 2-<33000
M4 4 VTb2Q2a
M4 5 VTbiQ2b| Opo Y
M5 1 VTdQ2b | 13
M5 2 VTc2Q2b] 8§43
M5 3 VTciQ2b| 4¢3
M5 4 VTeQ2b | €759
M5 5 | VIb2Q2bi . VY
M6 1 VTa1Q2b| [ D5
M6 2 VTa2Q2o| TP 8%
< MB- 1. | Vil | 2305
1 M8 2 Vivi {77 @7
M8 3 VTH2 | N/
M8 4 vive | /\
4 Mi0 1 WiaQl | |09 5
M10 2 w2aQl | {0375
T [wmio 3~ Wil 10713
M10 4 w2bQl |jo ¢
M11 1 WiaQ2A | J.13y
M11 2 wW2aQ2A 1 ¢, 22y
M11 3 WibQl | {1,347
M11 4 W2bQ1 | 1 ¢.3(,7
M12 1 W1aQ2B | 1oy 3
M12 2 W2aQ2B | [ gy 2. |
M12 3 WibQ2B | (. yg4
M12 4 W2bQ2B | j i v¥p 2

Module Pin # Wire Resistance
Mi4 1 H1aQ1 | [ D (. T
M14 3 Heall | 1oDw |7
M14 5 H1bQ1 '! XN, T
M15 2 HiaQ2a | ) 4.20
M15 4 H2bQl | 1ne3 | T
M16 1 H2aQ2a | 14.3.02
M16 3 HibQ2a | 1 q.2.55
M16 5 H2bQ2a | 19265
M17 2 H2a02b | J¢a5¢
M7 4 H1aQ2b | 1. 956G
M18 1 H1bQ2b | | §95¢
M18 3 H2bQ2b | | &9 3¢
M20 1 TaQ1 i+ | v
M20 2 TaQi_ |- [ “)
M20 3 TaQl V+| ¢/
M20 4 TaQ1_V-| I
M20 5 ToQi I+ |
M20 6 ToQ1_I- | 7\
M20 1 ToQ1_V+| v
M20 10 ToQ1_V- |\ _
M20 9 TaQz2a_l+| WV X - .
M20 8 TaQ2a_I-| A K
M20 7 [TaQ2a Ve Y/ (bl
M20 12 [TaQ2a V-] /A
M20 13 ThQ2a_l+| Y
M20 14 TbQ2a_l-| }
M20 15  [ThQ2a_VH{ Y
M20 16 TbQ2a_V-| )
M21 i TaQ2b_|+|
M21 2 TaQ2b_I-| A
M21 3 TaQ2b_VH
M21 4 TaQ2b_V-| “\
M21 5 TbQ2b_I+| V
M21 6 TbQ2b_i-| /Y
M21 11 TbQ2b_V+ v
M21 | 10 |TbQ2b_V-| 7\,
(5T /o4 Commechn y
Dbice 5-28-02 s / z ﬂ/ 0L
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Q2b connector

Modute Pin # Wire Resistance
Mi4 1
M14 3
M14 5
M15 2 H1aQ2a
M15 4
M16 1 H2aQ2a
M16 3 H1bQ2a
M16 5 H2bQ2a
M17 2 H22Q2b
M17 4 H1aQ2b
M18 1 H1bQ2b
M18 3 H2bQ2b
M20 1 TaQi_ I+
M20 2 TaQ1_I-
M20 3 TaQ1_V+
M20 4 TaQ1_V-
M20 5 TbQ1_ |+
M20 6 TbQ1_I-
M20 11 ThQ1_V+
M20 10 ThQ1_V-
M20 9 TaQ2a_l+
M20 8 TaQ2a_lI-
M20 7 TaQ2a_V+
M20 12 TaQ?2a_V-
M20 13 TbQ2a_I+
M20 14 ThQ2a_l-
M20 15 ThbQ2a_V+
M20 16 ThQ2a_V-
M21 1 TaQ2b_I+
M21 2 TaQ2b_|I-
M21 3 TaQ2b_V+
M21 4 TaQ2b_V-
M21 5 TbQ2b_l4+
M21 6 ToQ2b_I-
M21 11 ThQ2b_V+
M21 10 TbhQ2b_ V-

Module Pin # Wire Resistance
M2 1
M2 2
M2 3
M2 4
M2 5
M3 1 VTciQ2a| 3,
M3 2 VTdQ2a | 1 ¢ {4 .uw
M3- 3 VTa2Q2a| =~ 5, 3%
M3 4 VTaiQRa| 2,3/ ¥
M3 5 i
M4 1 VTc2Q2a]| 1,570
M4 2 VTeQ2a | 7 §S
M4 3 VTbiQ2a|
M4 4 VTb2Q2al| / 713/
M4 5 VTh1Q2b
M5 1 VTdQ2b
M5 2 VTc2Qzb| godv
M5 3 VTe1Q2b| AddH
M5 4 VTeQ2b P
M5 5 VTb2Q2b| £ 84
M6 1 VTaiQ2b| Ax
M6 2 VTa2Q2b ‘5}3 g
M8 1
M8 2
M8 3 VTH2
M8 4 VTV2
M10 1
M10 2
M10 3
M10 4
M11 1 W1aQ2A
M11 2 W2aQ2A
M1 1 3 W1bQ1
M11 4 W2bQ1
M12 1 W1aQ2B
M12 2 W2aQ2B
M12 3 W1bQ2B
M12 4 W2bQ2B

Dbice 5-28-02
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Q2b connector

Module Pin # Wire Resistance

M2 1
M2 2
M2 3
M2 4
M2 5
M3 1 VTc1QRa 3.478
M3 2 VTdQ2a 4.055
M3 3 VTaz2Q2a 4.632
M3 4 VTalQ?2a 4.632
M3 5
M4 1 VTc2Q2a 3.478
M4 2 VTeQ2a 2.901
M4 3 VThiQ2a 2.324
M4 4 VTb2Q2a 2.324
M4 5 VTb1Q2h 2.316
M5 1 VTdQ2b 0.582
M5 2 VTc2Q2b 1.16
M5 3 VTc1Q2b 1.16
M5 4 VTeQ2b 1.738
M5 5 VTh2Q2b 2.316
M6 1 VTal1Q2b 0.004
M6 2 VTa2Q2b 0.004
M8 1
M8 2
M8 3 VTH2 0.768
M8 4 VTV2 1.128 .
M10 1
M10 2
M10 3
M10 4
M11 1 W1aQ2A 1.272
M1 2 W2aQ2A 1.285
M11 3 W1ibQi 1.324
M11 4 WabQ1 1.491
Mi2 i W1iaQ2B 2.417
M1i2 2 Wz2aQ2B 2.451
M12 3 W1bQ2B 2.921
M12 4 wW2bQ2B 4.554

6/11/02

.1 Amp applied

D.Bice

S.Gould

Module Pin # Wire Resistance
M14 1
M14 3
M14 5
M15 2 H1aQ2a 4,698
M15 4
M16 1 H2aQ2a 4,715
Mi6 3 H1bQ2a 4,594
M16 5 H2bQ2a 4,689
M17 2 H2aQ2b 4,745
M17 4 H1aQ2b 4.736
M18 1 H1bQ2b 4,725
M18 3 H2bQ2b 4.709
M20 1 TaQ1i_l+
M20 2 TaQi1_I-
M20 3 TaQ1_V+
M20 4 TaQ1_V-
M20 5 ThQ1_l+
M20 6 ThQ1_I-
M20 11 ThQ1_V+
M20 10 TbQ1_V-
M20 9 TaQ2a_l+
M20 8 TaQ2a_l-
M20 7 TaQ2a_V+
M20 12 Ta(2a_V-
M20 13 TbQ2a_l+
M20 14 ThQ2a_l-
M20 15 ThQ2a_VH
M20 16 TbQ2a_V-
M21 1 TaQzb_ I+
M21 2 TaQ2b_I-
M21 3 TaQZb_V+
M21 4 TaQ2b_V-
M21 5 ThQ2b_I+
M21 6 TbhQ2b_I-
M21 11 TbQ2b_V+
M21 10 ThQ2b_V-
After hypertronics

All resistance shown in Ohms




Q2A

Voltage Tap  |Resistance

VTa1Q2a 4.632
VTa2Q2a 4.632
VTb1Q2a 2.324
VTb2Q2a 2.324
VTc1Q2a 3.478
VTc2Q2a 3.478

Q2b

Voltage Tap  |Resistance

VTa1Q2b 0.004
VTa2Q2b 0.004
VTb1Q2b 2.316
VTh2Q2b 2.316
VTc1Q2b 1.16
VTc2Q2b 1.16

Dbice &6/11/02

6/11/2002
S.Gould/ D.Bice
.1 A applied
After hypertronics connectors
installed.

All resistance shown in Ohms




