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TD/Engineering & Fabrication Specification # SSBRKFT

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, initial 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.

Pocts issue needled ‘?/7/9’9\
Wﬂ?neamg@emgnee Daté
LHC Cold Mass Module Assembly LHC Serial No. LMQXB01
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May 7, 2002
Rev.
3.0 Q2a 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 S/erﬁi] Number: MOXB S |
X Serial Number: M C ﬁ X T’Q@I s
. K G
/’RéEponﬁi(ﬁ: ]&uthority/Physicist ! Date %/,7 P e
LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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Rev.
4.0 2a Moduie Alignment (Module Assembly Toolin
4.1 Configyre tpoling Jor Q2a/Q2b cold mass assembly per (ME-369768).
M s[7/[d~

Tecl'{nician(s) Date /

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

<[/

Technician(s} Date [

43 CoIigﬁ: toolit for End Dome mounting per (ME-369765, View F-I) (Insert Item 22).
Teé};lic‘;lan(s) Date / ; ;

44 Install the mounts for the Corrector Coil on the Return End of Q2a as per Q2 Cold Mass
Weldgd Assemblya\AE«390309).
Technician(s) Date Pt

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-390@9).

A . s/ 7/4
Techt{ician(s) Date {
LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1

Page 5 of 23



TD/Engineering & Fabrication SpeDR‘;AE’IB%MS
' M

ay 7, 2002
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& SNlg2
Tecl{nician(s) Date ML
XXX 47 Determine and record the location at which the level gauge should be mounted to the
Magnet.
Lol
Distance from Lead End Plate: > - mches.
7, Pay < s/1/o 2
Responsible Authorftnyhysicist Date 4
4.8 meeasuring Fixture to the Cold Mass at the assigned position.
=/ o1
T‘c’echnician(s) Date ri
LHC Cold Mass Module Assembly LHC Serial No. L MQXB0O1
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49 Mounj the Precision V Block to the top of the Twist Measuring Fixture.
—
Technician(s) Date
4.10 Place,a recijzr‘lglavel on the top surftace of the V Block.
L w4
Tecﬂ?ﬁc‘ﬁ"n(s) Date
4.11 Rota;{he yagnet Cil the Precision Level reads Horizontal 0.00 mm/m (+/- 0.30mm/m),
Tech'ni(-:i'an(s) Date I ! ;
4.12 Slide the Center Body Tube (MC-390112) over Returmn End of Q2a Coldmass as per
Q2 C(;l& Mags Welded Assembly (ME-390309).
Techn?cwian‘('s) Date b
LHC Cold Mass Module Assembly LHC Serial No. LMGXB0O1
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Rev,

5.0 2b Module Aligniment (Module Assembly Toolin

5.1 Move the Q2b to the Cold Mass Module Assembly Tooling, placing it nearest the West End
of ICB, with the Lead End of the Magnet Facing West as per Q2 Cold Mass Welded

el Yl

Technf{:ian(s) Date

52 The distance from the magnetic center of Q2a 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

magnc@? 65196 mm, plus Wh&t—w&e-x-pcct--grwchi’ shnnkag@mbc ier) ,
‘ 2P S o
Sl

Techniéian(ﬁ Date
5.3 Rotate the Magnet such that the Weld Keys are approximately at a 45° diagonal.
Weld Keys Weld Keys

Lead End Non-Lead End

/7&&

Techniciaﬁ(s) Datc

LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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Rev,
XXX 54 Determine and record the location at which the level gauge should be mounted to the
Magnet.
Distance from Lead End Plate: __| 5 o inches.
T fag 5 [1for
Responsible Autho}ity/PhysiCist Date !
55 Mount the Twistpeasuring Fixture to the Cold Mass at the assigned position.
e 5/2/62
TecHnician(s) Date ro
56 Mount ghe Precisign V Block to the top of the Twist Measuring Fixture.
M /2 l6a
Techﬁician(s) Date 4 Y
57 Place a Precision Leyel on the top surface of the V Block.
s/ 242
Technician(s) Date f
58 Rotate thg Magnet unty the Precision Level reads Horizontal 0.00mm/m (+/- 0.50mm/m).
Technician(s} Daie ' 5 :
LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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Rev.
6.0 Module Connection & Assembly
L,Ct‘,ci‘k Busies g Hipot the Lead Bus. (Procedure to be supplied by M. Lamm and R. Bossert)
e o S e leM{ Moo — GRS olal Sy . Measurement(s
AN Y MR ’
- o - (k by . (5Ge 49 N g < ?
5 ey Letad t Y \ [ 2 e Lea(i' us to%roundTJ ¥ PN - < 3 "":2
.. - ) e =391 o\ f e
CMLS*SM RO oSN — < A <-7-02
p AN ot
w \ v nspector { Date
™ \‘:
lelt—dft’ P 2_2 Slide Completed Bus Assembly (ME-369826) into Q2 as per Q2 Module Assembly (ME-369888).
@@c&y‘_ E}\}V 51~ C
Te(,hmuang) 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@)/j Date
Solder 13k bus to Q2a lead as per 32 Module Assembly (ME-369838).
-
Ted?mic\iz(n(s)l 7 Date
Solder 13 us to Q2b lead as per Q2 Module Assembly (ME-F69888).
. ! ol -
X9 /l/ /7 S )22
G /l‘Ecl}lhiciﬁ«s) { 3 Date
I , |
‘352\&% ) 6.6( Attach the Q2a Bus Housing Extension (MD-369872) to Q2a Lead as per
A ;TL Q2 Modulg, sembly (ME-369888).
3 D N ’
Vs // > o
0 ! Techﬂ:c1an(€)( Daie
P
)PE)\ 6.7!-" Attach the Q2a Bus Housing Extension Base (MC-369873) to Q2a Lead as per
N\ N ‘ Q2 Module embly (ME-369888). _
BT N O e Sy P Ry
§< .‘(_f((b 7/:/
o /f echMcuh\Q{) Date
c 7
,.f' ich the Q2a,B'us Housing Extension Cover (MD-369874) to Q2a Lead as per
' M ule qsembly (ME-369888).
7 ez
/(ec?man{s)\ ) Date
LHC Cold Mass Module Assembly LHC Serial No. LMQGXBO1
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s KET
5 .

6.9 Attach the Q2b-Bus Housing Extension (MD-369867) to Q2b Lead as per Q2 Module
Assen_lbly E-369888).

‘ ef; / /7/’; 5// 7/1’@
’/Tecﬁﬁ'iciénf_(s) \ 9 Dae L 7

Fi

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

S s/
| /'ré lcimn(d) Dae '

6.11; Hipgt 13kA Lead vs. 5kA Lead.

5kV : - Measurement(s)

13kA Lead to SkA Lead Z O ( 4/',

‘ " [ DAY /
¥ ,
(}?uﬂ-dj 7> ’[6 Z

Inspedtor Date {

6.12

Slide Instrumentation Bus Assembly (ME-369896) into the proper Q2 Port as per Q2
Module Assembly (ME-369888). As instrumentation Bus Assembly is being inserted,
ced wises+rom Lead End of Q2a (4 strip heater wires, 8 voltage tap wires and 2 warmup

B heater wires) into bus channel, wrapping ffilermittently with glass tape Twﬁ%—bic* - l‘vr(u

loblg drawing Refer to Figures 1,2 & 3 to sec the positions at which all wir o we |
3€8)en  arc attached to the End P
Rty Rk P i,
T

\ S ﬁ‘}’ 07 5’ (‘:r
cchrnic n{s) ) Date =~ '"":S

A)

Um\(’ &2.0\ \C"c;-.cg\t f':‘\r\':L wres Y & \DGS Cob\e
Mme-
Qs ?6‘" Cl‘*ﬁ 36a€™T, M Wive. (Q‘oc‘,_‘lg oneok

C’L'ECT\"F‘\\OV\% e E SL\OWV\ \‘\/\ *&;"O\ﬁ &7(

B> @P\J‘\ e .Buw?de_ Qbm ch_\ "\L\roug)b\ eu\'r\\»c G?Z
!

A .«»\ v o L< [ WZ‘X P\C\_ ¢ QOUS\.”‘ G o e lgu V\Crh € .
Qle ‘
- ) Qe\’“d"f‘ b"‘“&»\Q Crovn QZ -

LHC Cold Mass Module Assembly LHC Serial No. LMQXBO01
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Rev.

6.13 Install Warm-up Heaters (ME-369834) to the Non-Lead Ends of Q2a and (Q2b as per
Q2 Module Assembly (ME-3698887.

6.13.1 Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369829).

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

6.13.3  Install Warm-up Heater Base Plates (MA-369829)by  Yoolhi'uag vuto b tes

e Rt §\5-02
e s> & Technician@} Date
c&\ﬁ"w & W
&
G‘-‘-ﬁ?’ar"g%. 14 Install RTD’s as per Q2 Module Assembly (ME-369888). Record Serial Numbers of
Yo eachRTD. via fable K T-. Alse attacth deted sheet By eacl,
as ST TD iy
a \edh 6.14.1  Attach RTD’s (MA-369835) (Qty. 2) to each Return End Plate as per Frave je
;\:S'(C\ Q2 Module Assembly (ME-369888%. .

6.14.2  Solder wires (MA-369836) to RTD’s as per For (Q2b as per
Q2 Module Assembly (ME-369888).

& ()\cﬂ}w» Ny S-15-0d

?’P\ (_’f') s Technician(s)“ Date
e
LR
(zj(

b.16.% PecSorua c:c:aw“l\m.ufﬂ--r clecle ow o L)

. RTDs el Warwavy heaters,
Rcc:cafo\ Hata below . _ [ A
RTD'S  see fPage 3| For Da m'%z

Locaky .
Sera\Vo. | EiiEm, - o= Wivre Wo,

R2a w3t brs s de

Q2o wow bus s vele

Ry ™msd bus side 1

Qv now-bus sydle
ARSI

b RO Tt DS housing loct

B

b\A

LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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ev.

6.15  Place the Correction Coil'TT¥ the Tredrion Coil*ounting Tooling, between Q2a and
Q2b. The Flangg end of the MCBX should face the Return End Plate of Q24

Llasjor

Teéhnician(s) Date

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

Q2 odulcmly (ME-369888). _
M j@z@y,_
Technician(s) Date

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

M;iBX Correctipp Coil as per Q2 Module Assembly (ME-369883).

Téchnician(s) Date

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

Align wmes on the Correction Coil with those on the tooling.
o
i Slaofor

Teg:hnician(s) Date

6.19 Mount the Precigson Level to the top of the Correction Coil Alignment Tooling.
QJ_M 512402
Technician(s) Date ' v

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

ﬂ") q/ gz

Teéhnician(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).
m @3 '3// ),»([ 2L

Tgchnician(s) Date

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

) ff— Llalet
Responsibie Adthority/Physicist Date
LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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Rev.
7.0 Electrical Inspection Wg,@ G-
7.1 Perform an electrical mspcctl%n each of the individual Janer-Setts-Outeriaalls,
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., m{}, mH, etc.).
Valhalla 4300B settings:
Test current Off (not testing)
Power ' On
Full scale voltage AY
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
4 -
Continuity Check Measurement
Strip Heaters M‘M’L‘\
e - r
__j g Ay Voltage Taps CO’V\—/U’W\/
-~ ! ’ v
wois RTD’s ¢ onddn
c < ¥¢ \*"“JQ my
4’("\0\{ Warmup Heaters W @0\
Correction Coil Voltage Taps W
Corrector Coil Bus Wires W
J
ctor Date
72 B H\Pc'\' c-\cc,m’oifv\s Yo ot loche o _ St‘f‘(“‘{\ +
AG\}_M JES e
)
(/__p-”?— Py <% PO Cae ond GA1 ofFrer 7.0
LHC Cold Mass Moduile Assembly LHC Serial No. LMQXBO1
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8.0 Installation of Hypertronics
8.1 Install Hypertronics Connectors asfer Q2 Module Assembly (ME-369888).
- S/ 2502
Date
XXX 82 Check installation of Hypertronics. Ensure Hypertronics were installed as per
Q2 Module Assembly (ME-369888
e r il o e .
echnjlian(s 4 . Date
4 - '
pt P / = ‘3,/5'ca/ o 2>
esp@nsible\é;@rity/l’hysicist Date
LHC Cold Mass Module Assembly [LHC Serial No. LMQXBO1
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Rev.
9.0 Electrical Tests
9.1 Perform an Electrical Test of the following and record the data in the spaces provided.
Resistance Measurement
9 Strip Heat
rip Heaters Q k
Voltage Taps o W u’)’p
RTD’s ;
Q
Warmup
Heaters Q
Correction Coil
Voltage Taps Q
Q2a Q2b Total Magnet
Resist : (/ g
esistance (R) 2 Z_Q %3\ 7. 2_(},2 18 7
Inductance (L)
Q-factor ((Q)
Ae— 5 Jhe
Inspgfptor ' Date
X 9.2 Perform a Hipot on the Module Assembly (Maximum Leakage 3uA}.

Measurement

Busses shorted

together ¢ \ O% /{A /q’

Busses shorted to

Ground i Z\U /L’ Ay

Heaters to

Ground 1LOAT /U\A-

ector Date

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

Sepen B S 707

ResponsiblQAuthoritnyhysicist Date

LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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Rev.

10.0 Dome Installation (P End)

10.1 Attach IP End Dome (MD-390197) (Q24) to the End Dome Positioning Fixture
(MD-369776).

Prd
2 9}94
chnician( s‘} Date A

10.2 Align Domg as shown in Q2 Cold Mass Welded Assembly(ME-390309).

= SYECTN
/fe‘éhlnician(bd Date
/

10.3 Level the Do"me using the Bali Socket (MD-369777) and the (ultra-precision) Level.

= S{291e2
%ﬁﬁm’ian(s}/ Date

10.4 Feed the Electrical wires/Bus through the proper ports as the Dome is brought into

osition aggist the End Plate.
Lﬁ@ 2500
/Te/ nician(s) ’ Dale
10.5 nstall Spldey Assemblies (MC-369885) to protect wires/bus, if neceiﬁz.

Tgchnici{n( S} Date

10.6 Tack weld the,Domg in place at approximately 6-8 places around the Dome.
pg?@tﬁ 57 - 3] T
Weldor(s) &7 Date

10.7 Weld the Dome, skip weld around to minimize distortion.

%Aﬁu [) Cvgzn S-2)O%
y /

Weldor(s) Date

1

LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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May 7, 2002
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11.0 Dome Installation (Non-IP End)

11.1 Attach Non-IP End Dome (MD-390253) (Q2b) to the End Dome Positioning Fixture

MD-369776 )
%7'_\@ DRPARCEN

W‘Y Date
11.2 lign Dome ag shown in Q2 Cold Mass Welded Assembly (ME-390309).
Aé% S-2G - 2.2

chniciarr(\sﬂ Date
Péc

11.3 Level the Dome using the Ball Socket (MD-369777) and the (ultra-precision) Level,

: 5~z GF ~IA
echniciani(s) Date

11.4 Feed the Electrical wires/bus through the proper ports as the Dome is brought into
position against the End Plate.

, ' S /24D 3
Pchnician(s) Date

11.5 Instal;\Sji[Jer Assemblies (MC-369885) 1o protect wires/bus, if necessary.
chhniciin(‘é) ' Date

11.6 Tack weld the Dome 1.51 place at approximately 6-8 places around the Dome.

-%LJ; ) Coepoer. 530
£

Weldor(s) Date

117 Weld the Dome, skip weld around 1o minimize distortion.

~ -v“%nbp?/; K-éﬁﬁpl\_ § h ;D/ e A
R /

Weldor(s) Pl Date

LHC Cold Mass Module Assembly LHC Serial No. LMQXBO1
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12.0 Beam Tube Installation

12.1 Inspect the %eam Tube as per Insulated Beam Tube Assembly For Q2a/Q2h (MD-369802).
S
1 . Paatlll S —p
(! //zCﬂ—) S - [ OO

?ﬁn’cian(s) L 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 = ] 2L/0

(Subtract) —=EMIIE. <D

T

Cut Beam to this Length: | 241D .

T nic-ian(sl,/ Date

XXX 123 erify Alignment of Q2a, Q2b and Correction Coil as per Q2 Cold Mass Welded
Assembly (ME-390309).

T Do 6/4/0'2—. ,@{&

Responsible Authority/Physicist Date

12.3 Using Insertion Tooling, insert the Beam Tube into the Magnet Assembly as per Beam ﬂéﬁrﬂ

Tubpe Insertion, Tooling (MD-369789).
5{ 5020 P
Technictan(s) Date

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

SKV Measurement(s)

Coils to Ground i / OL/ /(A A—
S-So-0z

Date

b.B o

161 fpaheye

LHC Cold Mass Module Assembly LHC Serial No. LMQXB01
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Rev.
12.5 Perform a stretched wire measurement of the system, noting the relative position and roll
of the three magnetic elements to each other.
NOW LMC & [Blox-
Technician(s) - Date
12.6 Weld the Center Body Tube (MC-390112) as per Q2 Cold Mass Welded Assembly
(ME-390309). .
/) . P C ;
&I{C A A @/Q/ol/
Row7 /%1}‘0;(5) / Date ‘
LHC Cold Mass Module Assembly LHC Serial No, LMQXBO1
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TD/Engincering & Fabrication SpcciﬁcationﬁR}Km
"Rev.

13.0 Cold Bore

13.1 Flare both ends of the Beam Tube using Flaring Tool (MC-390351).
| ‘0/ |Yb 2.
Te clan(s) Date
13.2 Posjtion Cold Bore Flange (MC-390300) over the Beam Tube and onto 1P End Dome (Q2a).
Technician(s) Date
133 Weld the Beam Tube to the Flange at IP End as per Q2 Cold Mass Welded Assembly
(ME-390309).
/{‘/'67( /- M é/}/o 2
Weldor(s) Date
134 Position the Cold Bore Flange (MC-390300} over the Beam Tube and onto the
Nog-IP End Dome (Q2b).
?A/M 6]/ 3oz
T{echnician(s) Date /
13.5 Weld Beam Tube to Flange at NON-IP End as per Q2 Cold Mass Welded Assembly
(ME#390309}. ,
P p A ¢ // 2 /a <
Weldor(s) Date
LHC Cold Mass Module Assembly LHC Serial No. LMQXBo1
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13.6 Align Bgam Tubg and the Flange at [P End (to de determined).
d Y [z
Technician(s) Date | !
137  Weld the Flange to the IP End Dome as per Q2 Cold Mass Welded Assembly
(ME; 09). ,
Yy //' s S </ & /o B
Weldo‘r'(s) Date
13.8 Align Beam Tube and Flange NON-IP End (to de determined).
v W0 7 { 4loz-
Tefhnician(s) Dale
13.9 Weld the Flange to the Non-IP End Dome as per Q2 Cold Mass Welded Assembly
(ME-39030%).
) / S o & // y /02
Weldor(s) Date
LHC Cold Mass Module Assembly LHC Serial No. LMQXBo1
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TD/Engineering & Fabrication SpcciﬁcatiorB 5

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, Noncenformance Reports, Repair/Rework Forms, Deviation Index
and dispositions have been reviewed by the Responsible Authority for conformance
before being approved.

Comments;

. . €/ ng S
rocess Engfheerin signee Da

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

LMQXBO01
MAGNET OR COIL # REQUESTED BY _J. Rife
DATE REQUESTED _J3/9/02 DELIVER TO J. Rife - ICB
BUDGET CODE _LOB NEED BY DATE _3/20/02
JOB TICKET # MMR #
MACHINE SHOP REOQ. # PO #
PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

[ DEFECTIVE PARTS ISSUED [] PARTS SCRAPPED [J AR ITEMS

[j DEFECTIVE ASSEMBLY i:] MISSING FROM KIT ALREADY ISSUED
INDIVIDUAL PARTS [J CONSUMABLES O pARTS LOST
- Id
ACQUISITIONER SIGNATURE M m H} ID# 73«2:3 DATE 733/ o)

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV  QTY UOM DESCRIPTION RF # SIR #
IB4 MD 390197 B i Each Q2 IP End Dome Weld. 177 855
(02 Non IP End Dome —
B4 MD 390253 A ! Each Weldment 717985
/1
AT
JHIRYNY 7

* STOCKROOM SIGNATURE ("W ID# ]&6?(5 DATE O/ 76/&"’
PARTS DELETED FROM DATABASE % W ID# SASE  DATE S/ /’*’9/9 =

A COPY OF THIS FORM IS TO BE INCLUDED IN WITH THE TRAVELER

PARTS RECEIVED BY o M ID#MDATEW

Page | of 1



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

LMQXBO1
MAGNET OR COIL # REQUESTED BY _Jim Rife
DATE REQUESTED _35-8-02 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 [J PARTS SCRAFPED ] AR ITEMS
{1 DEFECTIVE ASSEMBLY ] MISSING FROM KIT ALREADY ISSUED
& INDIVIDUAL PARTS [] CONSUMABLES [0 PARTS LOST

ACQUISITIONER SIGNATURE /"MLM ID# {T{ 213 DATE ‘517 (o}”’

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REV QTY UOM DESCRIPTION RF # SIR #
10-32 x.188 cup point
IB4 BIN MA-393030 0 8 Each set screw.S.5. 7—7337
RIOT 2 MC-390300 B |2 Each Beam tube flange T7025
Ar

/.
STOCKROOM SIGNATURW W/ i (2GSE) patk 57/ 5/OZ
PARTS DELETED FROM DATABA&‘! éh -,—:74 ID# S/ F DATE - A /r

ID#%DATEQ///f/Oz

Page 1 of 2



ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMSOEII%I\PFN%%%%;
WITH THE EXCEPTION OF PARTS KITS.

{,{evision E

- THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TQ THE STOCKRQOM
LMGQXBO1
MAGNET OR COIL # B o REQUESTED BY _Jim Rife
DATE REQUESTED. _5-8-02 DELIVERTO _Jim Rife
BUDGET CODE _LQB NEED BY DATE 5773 [o2
JOB TICKET # MMR #
MACHINE SHOP REO., # PO#
PURCHASE RELEASE # OTHER

PARTS STATUS (CHECK ONE)

] DEFECTIVE PARTS ISSUED [CJ PARTS SCRAPPED [:] AR ITEMS

{1 DEFECTIVE ASSEMBLY [] MISSING FROM KIT ALREADY ISSUED

B3 INDIVIDUAL PARTS [1 CONSUMABLES T PARTS LOST

ACQUISITIONER SIGNATURE _&94, J—c} u§< D# DATE 5% ofez
s

PLEASE INDICATE REVISION REQUIRED

LOCATION PART # REVY QTY UoM DESCRIPTION RF # SIR#
o AfD-3L010 7 B I Each 1P End-domeweldment o
1 g MD - " ; Foch Non IP End dome L
3902 weldfen!
MCEX transportation
v | B4 BIN MC-390294 0 4 Each restraint nidt 7&‘,(;(‘,
_ . MCEBX corrector ,
B4 BIN MC-390203 0 4 Each mounting spacer 75999
1/4-28 x 1" hex SHCS
.| IB4 BIN MA-393029 0 |16 Each S5 7185
1722 -20x 3.5 silver =
« | IB4BIN MA-390248 0 4 Each plated screw 7/-}(52 3
MCBX corrector o
- | RISHL2 MB-390228 0 4 Each ntounting flat washer 7575 /
Transportation
1B4 BIN MB-390230 /A 4 Each restraint adjusting 7&&&34
/ Wl /7 screw

STOCKROOM SIGNATURE ( W_—' 1Did# '2(941) DATE 5 //j oL
PARTS DELETED FROM DATABA% / ( ,.;// D4 S7/S5°F DATE_J /7= _;/ il

WITH THE TRAVELER

/ ( ( Page | of 2

A COPY OF THIS FORM 18 TO BE INCKFUDE

w4 LPOmATE :i)j//%"f&'
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Q1-Q2 Connector.xis

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

M4

Module Pin Wire Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5
M2 1 VTal1Q1 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 VTbh1Q1 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 VTb2Q1 Q1 Lead Voltage Tap "b",redundant

Blank Module

M4

M4

M4

Balwn|—

(53]

M4
M5 VTH1 Corrector Q1-H1 Voltage Tap

Em

1
M5 2 VTV Corrector Q1-V1 Voltage Tap
M5 3 Empty No Connection
M5 4 Empty No Connection

5

“|No Connection

M6

M6 1 Blank Module
Me 2
M6 3
M6 4
5

N
B

1 Q1 Warmup Heater Lead "1", lead end heater
M7 2 W2ali1 Q1 Warmup Heater Lead "2", lead end heater
M7 3 wW1bQ1 Q1 Warmup Heater Lead "1%, return end heater
M7 4 W2abQ1 Q1 Warmup Heater Lead "2", return end heater
M7 5 Em No Connaction
M8 1 Blank Module

2

3

4

5

Ruben Carcagno - 12/17/01




Q1-Q2 Connector.xis

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

al

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

01 Lead oltage Tap “a", primary

M2 1
M2 2 VTa2Qi Q1 Lead Voltage Tap "a",redundant
M2 3 VTci Q1 Center Voltage Tap "c", primary
M2 4 VTc2Q1 Q1 Center Voltage Tap "c*, redundant
M2 5 VTb1Q1 Q1 Lead Voitage 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 VTb2Q1 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 Corractor Q1-V1 Voltage Tap
M5 3 Empty No Connection
M5 4 Empty No Connection
M5 5 Em ' |No Connection
M6 1 Blank Module
M6 2
M6 3
M6 4
M6 5
M7 1 wWiaQi 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 - 12/17/01




Kragd

Q2-Q3 Connectorfixed.xls

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

Ruben Carcagno - 12/17/01

Module Pin Wire Description
M1 1 Blank Module Blanks
M1 2 used to
M1 3 increase
M1 4 standoff V
M1 5
o h M2 1 VTaiQi Q1 Lead Voltage Tap "a’, primary
Thypufh | M2 2 VTa2Q1 Q1 Lead Voltage Tap "a* redundant
- M2 3 VTelQi Q1 Center Voltage Tap "c”, primary
M2 4 VTc2Q1 Q1 Center Voltage Tap “¢", redundant
= M2 5 VTb1Q1 Q1 Lead Voltage Tap "b", pri
- 1 VTciQ2a Q2a Center Voltage Tap "c”, primary Coil
-1 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 VTaiQ2a Q2a Lead Voltage Tap "a", primary Group
M3 |. 5 VTb2Q1 Q1 Lead Voltage Tap "b" redundant
R S ' Layout
— 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 VTb1Q2a Q2a Lead Voltage Tap "b", primary with no
- M4 4 VTb2Q2a  |Q2a Lead Voltage Tap “b", redundant floating
—[ Ma 5 VTb1Q2b Q2b Lead Voltage Tap "b", primal pins to
minimize
—~| M5 1 VTdQ2b Q2b Quarter Coil Voltage Tap "d" (1-3 interface) voltage
-~ 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 VTa1Q2b Q2b Lead Voltage Tap "a", primary
—| M6 2 VTa2Q2b Q2b Lead Voltage Tap "a", redundant
M6 3 Empty Jumpered to M6-2
M6 4 Empty Jumpered to M6-3
5 Emp Jurnpered to M6-4
Blank Module
—|__M8 1 VTH1 Corrector Q1-H1 Voltage Tap Corrector
-~ _Ms8 2 VARA Corrector Q1-V1 Voitage Tap Voltage
— ! M8 3 VTH2 Corrector Q2-H2 Voltage Tap Taps
-~ M8 4 vTv2 Corrector Q2-V2 Voltage Tap Group
M8 5 Em No Connection




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 standoff V
M1 5
1 VTaiQl ¢ |Q1 Lead Voltage Tap "a", primary
-\ M2 2 VTa2Q1 & |Q1 Lead Voltage Tap *a“,redundant
-\ M2 3 VTc1Q1 ¢ [Q1 Center Voltage Tap “c", primary
o | 02 4 VTc2Q1 ¢ [Q1 Center Voltage Tap “c”, redundant
& A2 5 |VIb1Q1 s |Q1 Lead Voltage Tap "b", prima
- M3 i VTc1Q2a « [Q2a Center Voltage Tap "c", primary Coil
wi. /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
\AAS 5 VTb2Q1 o |Q1 Lead Voltage Tap "b*,redundant
Layout
- 1 VTc2Q2a * |Q2a Center Voltage Tap “c”, redundant follows an
. 2 VTeQ2a ¢ |Q2aQuarter Coil Voltage Tap "e" (2-4 interface) "S" pattern
L 4 3 VTbi1Q2a « |Q2a Lead Voltage Tap “b", primary with no
- 4 VTbh2Q2a & |QP2a Lead Voltage Tap "b", redundant floating
-0 5 VTb1Q2b & [Q2b Lead Voltage Tap "b", prima pins to
minimize
/ 1 vTdQ2b & |Q2b Quarter Coil Voltage Tap “d" {1-3 interface) voltage
-~ 2 VTc2Q2b e |Q2b Center Voitage Tap "c", redundant between
- 3 VTc1iQ2b  ¢|Q2b Center Voltage Tap "c”, primary pins during
- 4 VTeQ2b e [Q2b Quarter Coil Voltage Tap “e" (2-4 interface) a quench
- 5 VTb2Q2b e |Q2bLead Voltage Tap "b", redundant
L 1 VTaiQzb e [Q2bLead Voltage Tap "a*, primary
. 2 VTa2Q2b « |Q2b Lead Voltage Tap "a", redundant
» 3 Empty Jumpered o M6-2
» 4 Empty Jumpered to M6-3
» 5 Em) Jumpered to MG-4
M7 1 Blank Module
M7 2
M7 3
M7 4
M7 5
v 1 VTH1 Corrector Q1-H1 Voltage Tap Corrector
1 M8 2 VTV1 Corrector Q1-V1{ Voltage Tap Voltage
LB 3 |VIH2 » |Corrector Q2-H2 Voltage Tap Taps
M8 4 VTV2 & |Corrector Q2-V2 Voltage Tap Group
Emp No Connection

&

Ruben Carcagno - 12/17/01

- -

- A -

o o e AT S

-
" *q ¢ o -

"‘_,*

s * S &

L

o



Lookina from Q2b to Q2a (into end of correction coil

Voltage Tap
VTH2
AH BV
AV BH
Voltage Tap .
VTV2 i

E X AV BV AH BH




Q2a connector

Module Pin # Wire Resistance
M2 1 VTalQt ~55]
M2 2 VTa2Q1 2317
M2 3 VTc1Q1 2348
M2 4 VTc2Q1 2325
M2 5 VTh1Q1 2349
M3 5 VTb2Q1 PN
M5 VTH1 23¢,%
M5 VTV1 37 %
M7 1 W1aQ1 jaqy
M7 2 W2aQi1 109>
M7 3 W1bQ1 (RS
M7 4 W2bQ1 o )Y
M9 1 H1aQ1 10%¢
M9 3 H2aQ1 Ly 3,
M9 5 H1bQH1 RN
M10 4 H2bQ!1 1D 353
M12 1 TaQ1_|+ %
M12 2 TaQ1_I-
M12 3 TaQi _V+ v
M12 4 TaQi_V- 4
M12 5 TbQ1_|+ v
M12 6 ThQ1 I Al
M12 11 ToQ1_V+ \
M12 10 ThQi_V- Fa

Dbice 5-28-02



Q2b connector

Module Pin # Wire Resistance
T\ M2 1 VIaiQi
M2 [/ 2
LI MU ¢l N
\ A 2Q1
A \: ~¥THQ] [ By
M3 1 viciQza| \IS S
M3 2 VTdQ2a | =729
M3 3 VTa2Q2a| 72303
' M3 4 VTalQ2a| 2305
-
\ 4
M4 1 VTc2Q2a| //S)D
M4 2 VTeQ2a
M4 3 VTb1Q2a |7—r3Y)
M4 4 VTb2Q2a
M4 5 VTbiQ2b| Opo Y
M5 1 VTdQ2b | 13])
M5 2 VTc2Q2b| 443
M5 3 VTciQ2b| 4 4z
M5 4 VTeQ2b | €75
M5 5 VTbh2Q2bi . ~AOYY
M6 1 VTaiQ2bl [ 03
M6 2 VTa2Q2b| /P 9%
< M8- 1T .| VIHl [ 72309
1 M8 2 VIVI (77 97
M8 3 VTH2 | \/
M8 4 vive | /\
4 M10 1 wiaQ1 [ 1093
M10 2 W2aQ1 | {0375
T w0 3 wWibal | 1013
M10 4 wabQ1 |jo¢
M11 1 W1aQ2A | (.. 13y
M1 2 W2aQ2A 1 |, 712y
M1 3 WibQ1 | 1,347
M1 1 4 w2bQl | (30,7
M12 1 W1aQ2B | jpoy2 |
Mm12 2 W2aQ2B | (o gy a
Mi2 3 W1bQ2B | j 1 Y4
M12 4 W2bQ2B | j N3

VIR 1 g2~

Module Pin # Wire Resistance

Mia 1 maai 100G 17

Mi4 3 HzaQl | 10DL | T

M14 5 H1bQ1 gggq T

M15 2 HiaQ2a | J4.20

M15 4 HebQl | 1oe2 |1

M16 1 H2aQ2a | 14.3.02

M16 3 HibQ2a | [ gq.2.6¢

M16 5 H2bQ2a | 19268

M17 2 H2aQ2b | j¢45¢

M17 4 HiaQ2b | 1¢.95

M18 1 H1bQ2b | 1 95¢ |

M18 3 HebQ2b | | ¢9 56

M20 1 TaQl 1+ | v/

M20 2 TaQi_I- | 1}

M20 3 TaQt_V+| ¢/

M20 4 TaQi_V-| /*

M20 5 ToQi I+ |

M20 6 ThQi_I- | 7\

M20 11 ToQ1_V+| v

M20 10 ThQ1_V- |/\ _
M20 9 TaQ2a_l+| v X - .
M20 8 TaQ2a_I-|{ A -
M20 7 |TaQ2a V4 V/ W
M20 12 |TaQ2a V-] /\

M20 13 [ThQ2a_l+| Y

M20 14 TbQ2a_I-| }

M20 15  |TbQ2a_V4 Y

M20 16 ToQ2a_V-|

M21 1 TaQ2b_l+|

M21 2 TaQ2b_I-| A

M21 3 TaQ2b_VHd

M21 4 TaQ2b_V-| 'V

M21 5 ToQ2b_I+]

M21 6 TbQ2b I1-|

M21 11 ToQ2b_V4d v

M21 10 |TbQ2b_V-| 7\,

\sT o4 Comect ~
Dbice 5-28-02 5 / zg/0<



Q2b connector

Module Pin # Wire Resistance Modute Pin # Wire Resistance
M2 1 M14 1
M2 2 M14 3
M2 3 M14 5
M2 4
M2 5 M15 2 H1aQ2a
M15 4
M3 1 VTciQzal 35,
M3 2 VTdQ2a | 2 444w M16 1 H2al2a
M3- 3 VTa2Q2a| — 5,3 M16 3 H1bQ2a
M3 4 VTalQzal| 2,3/F M16 5 H2bQ2a
M3 5 i
M17 2 H2aQ2b
M4 1 VTc2Q2a| ©,570 M17 4 H1aQ2b
M4 2 VTeQ2a | 4/ §S
M4 3 VTbiQ2a| M18 1 H1bQ2b
M4 4 VTb2Q2al| -/ 713/ M18 3 H2bQ2b
M4 5 VTb1Q2b
M20 1 TaQ1_l+
M5 1 VTdQ2b M20 2 TaQ1 _I-
M5 2 VTc2Q2b| gody M20 3 TaQ1_V+
M5 3 VTc1Q2b] AddH M20 4 TaQi_V-
M5 4 VTeQ2b g M20 5 TbQ1_I+
M5 5 VTh2Q2b | A §a L M20 6 ThQ1_I-
M20 11 TbQ1_V+
M6 1 VTaiQ2b| ax M20 10 TbQ1_V-
M6 2 VTa2Q2b| Ang'c M20 9 TaQ2a_l+
i M20 8 TaQ2a_l-
M8 1 M20 7 TaQ2a_V+
M8 2 M20 12 TaQ2a_V-
M8 3 VTH2 M20 13 TbQ2a_l+
M8 4 VTV2 M20 14 ThQ2a_I-
M20 15  |TbQ2a_VH
M10 1 M20 16 TbQ2a_V-
M10 2
M10 3 M21 1 TaQ2b_|+
M10 4 M21 2 TaQ2b_I-
M21 3 TaQ2b V+
M11 1 W1aQ2A M21 4 TaQ2b_V-
M11 2 W2aQ2A M21 5 TbQ2b_I+
M11 3 W1bQ1 M21 6 ThQ2b_I-
M11 4 W2bQ1 M21 11 ThQ2b_V+
M21 10 ThQ2b_V-
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 i VTc1Q2a 3.478
M3 2 VTdQ2a 4.055
M3 3 VTa2Q2a 4.632
M3 4 VTaiQ2a 4.632
M3 5
M4 1 VTc2Q2a 3.478
M4 2 VTeQ2a 2.901
M4 3 VTbiQ2a 2.324
M4 4 VTb2Q2a 2.324
M4 5 VTbiQ2b 2.318
M5 1 VTdQ2zb 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
Mid 1 W1aQ2A 1.272
M1 2 W2aQ2A 1.285
M11 3 W1bQ1 1.324
M11 4 wabQ1 1.491
M1i2 1 W1aQ2B 2.417
M12 2 W2aQ2B 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 Reasistance
M14 1
M1i4 3
M14 5
M15 2 H1aQz2a 4.698
M15 4
M16 1 H2aQ2a 4715
M1i6 3 H1bQ2a 4.594
M16 5 H2bQ2a 4,689
M17 2 H2aG2b 4.745
M17 4 H1aQ2b 4.736
M18 1 H1bQ2b 4,725
M18 3 H2bQ2b 4.709
M20 1 TaQi_l+
M20 2 TaQ1_I-
M20 3 TaQi1_V+
M20 4 TaQ1_V-
M20 5 ThQ1_l+
M20 6 TbhQ1_1-
M20 11 ThQ1_V+
M20 10 ThQi_V-
M20 9 TaQ2a_i+
M20 8 TaQ2a_l-
M20 7 TaQ2a_V+
M20 12 Ta(2a_V-
M20 13 TbQ2a_|+
M20 14 Th2a_l-
M20 15 TbQ2a_V+|
M20 16 TbQ2a_V-
M21 1 TaQzb_l+
M21 2 TaQi2b_I-
M21 3 TaQ?Zb _V+
M21 4 TaQ2b V-
M21 5 ThQ2b_I+
M21 B TbQ2b_I-
M21 11 ThQ2b_V+
M21 10 ThQ2b_ V-

After hypertronics

All resistance shown in Ohms




Q2A

Voltage Tap  |Resistance

VTal1Q2a 4.632
VTa2Q2a 4.632
VTb1Q2a 2.324
VTbh2Q2a 2.324
VTc1Q2a 3.478
VTc2Q2a 3.478

Q2b

Voltage Tap  |Resistance

VTaiQ2b 0.004
VTa2Q2b 0.004
VTb1Q2b 2.316
VTb2Q2b 2.316
VTc1Q2b 1.16
VTc2Q2b 1.16
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S.Gould/ D.Bice
.1 A applied
After hypertronics connectors
installed.

All resistance shown in Ohms






