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ACTUAL BEAM TURE
L_OcaTIiovd
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ROLLER CRADLES

* THE RLLER cADLES ARE “sSworr"To LocatTionl
SQRQLUARE TO THEMSELVES AND TRE WoRLDS

whREaN  AsSsSEevmRLED.
- (SYcRooLES @ MAGNET ROST LOC'S.

- WhE THE SuRvey CREW SHOorTs THE
COoOLD MAS= ASSEME;\_Y i THE FiNdAal

MEASLRE PRIOR TO C‘FEYO‘-STA_‘NQC ves
s GrEOoMETRIC € 1= DETERMINED =Y

COLD MASS O.D. AS RELATED T
THE ROLLER CRADLE FIXTUR)NGE

PEFEQE}\\CE_ FOonJTs.
- A pl £ Ay ARE THE COOoORDINATES,

FOR THE' ¢ oF THE BEAM TUBE
RErFEReENCED FROM THE ESTABRLSRHED
GEOMETRIC

+ THESE coorRDINATES AR ~THeEN
Fecomraers o USE AT INSESTIoN
AN]D PO YT onNNIG W TReE
VACOUWLM VESTE |




7. COURSORY CrECK OF Vacuom VessSEL FERDRERALS
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e Vacoom Vesssl 1S oPTICALLY CHECKED whien!
RECEIVED FOR . w «

> RoulDNESS AT Guipe RinGasS

s STRAIGHTMESS ALoriar LENGTH

* Location oF da, T Exremdal Fioucials

- Teooe BALLS AmE NOT LocsTeED o T™E Vacuum

VESSEL WITHR any GReEsT DEGEREES oF ACCURALY.

s THE K ¢y PIMENSIONS FOR THE T/B8's
To ™e T oF ™ME Vacuom Vessel wite
RE= PECLOLIARE T THAT INDIVIDOLAL
Vacuwum VesSseL.

HEsE MNUMMEERS MUST Ese DocuoMERITED
AND TRAVEL WITH THE ZaELER, T BE i
vseD a7 CRyo<STaAT C‘\Mbu_ Assy.
THESE JUMBERS Wil CocRELATE, THE
Posi—ow oF nie GeoMmeTRIC ¢ oF THE
Coro Mass & C}‘-?.)/OC-:L*,&\C. CorPo NENTS
T THE EXTERMNALL FIDOCHALS. oF
THE Vacuum Vessel.
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2. PosimonddindaE o Maansetr il \/ACUL)M \/EZS&‘EL.

o
GECMMETRIC ><=o—/>' = A MN_ AcTuse BT, Lecarold

o . BASED on AX E AY
GEOME?R\C}T7 [ /\Kg A’-!. } ‘ FAY

)]
N —Vom. From 806
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- Arrer THE INserTIod INTe HE VacoomVeasel
THE Couo MASS 2 CRYOGEENC LINES ARE ADIVSTED
AS A UNIT TO PosiTionN THE GEowmETRIC
oF THE MAGNET PRoOPERLY, PER 2006,
INs1pE e Vacoom Vesseso. ...

=TS FACILITATE THIS A REFERENCE sSysTem
BASED wPorn) THE RELAT OrISHIP OF

THE T/2'S TO THE Vacuom\/ESsEL FROM

THE CLRSORY CHECK OF THE \V/NIBB
VesseL (17em 2) 1S EesTABLSHED.

THIS TELULS ™HE CREW wher=

THE ¢ o T™E VacudMm VeEsseE 1S wWimainl

THE ESTABUISHED REFERENCE TYSTEM.

THE MAGNET, AND cryoceNIC comMPoENTS,

'S THEM ADODUSTED UTILL IV Z WG THE

INFoMATION TAkeEN I 1TeEM L,

SilcE THE EXTERMAL. F1DLWCILALS OF

THE CoLD MASS ARE Now INACCESSISLE,

TRE .. ofF THE BEAMm TURE FLANGE

BECOMES THE FIDUCILALS.

THE SOURVEY cREwW Wil Rosimod The

GEoMETRIC ¢ oF THe MaenNET By8

s X FPosiTioN = GeomeETRIC S + AN,

-%Sposm—r\om = Y Dim, eroMm SO + Ay

ITioNING ™E BT FLANGE A1 THesE

RDINATES, ™ME GeomeT™ic ¢ oF ™e

MAGHNET BEJOWVIES PROPERLY LOCATED

Wi e Vacuom Jess s AMD

ACCESSIRLE By THE EXTERNALL FIiDUCQALT

od TreE VVacuum \essEeL.

TS ENABLES PROPER ocamionl,uTiLignG

THESE T/B's, oF THE MAGKNET IN THE

TUNMEL. AT INSTALLATION.
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4, o= iriodinda o Assy wimiid THE TTONNEL

* Basep ubon] PRIUSTE conlVeRsATion] W i+
J.CAr=ol oN FERrMl MAGNET \NSSTALLAT IOWN
EXPrERIENCE. -

| MAGNETIC ‘%—SL-k D -l MAGNETIC &
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GeoETR\C ¢

- Fidar Meacsuoese LS TRATES 2

*TTRE Pos iTioN oF THE WMAGKNETIC i I\
RELATIONSHIP To THE EXTERNAL FIiDUCIALS,
THIS eNABRLES THE FroPER Pos'vriond , D)

oF onNNE MAGKNET To ANOTRER aeTweEEN
MAGNETS WiTRiN THE TuNNEL.
* THE FPosiTiow oF THE GEomETRIC il

s ENABLES THE PROPER ALIGHKNMENT oF
ThHE GreomeTrRIC ¢ To AdoTHER wWiTH
TRE TUNNEL N THE X & Y DIRECT\ONS.

-ll T 1S \MPORTANT To NoTE TRAT:

* THE RELATIONSRI\PS FoR THE ReEFERENCE
=Y STEM ACWAYS RErer T THE
GEoMETRIC 4 AND NOT T™E AcTuAL
DEAM TURE LOCATION.

* VMWHEN  MAGNETS AReE ALGreDd witHiNd

T™ME TONMEC N TRE K = DIeEcTIoN,

TH >/ ARE ALIGNED BY e GeoMmeETR\C

BY THE BEAM TUBE LocaTion.

fHE‘_;_ G'EOMCTQtC d; AND Beam TussE CE ARE

Tutozgr\cm_;y BT NoT NEcEsSs S AR/

i }-?EA.L_\TV THE SoaME ¢ .

* To pemidE THE ¢ ©F THE BeAM TuBS TRE
SHOT 1S TAKEN TO THE ©.D, OF THE FLAAJKE.
THE FLAGE ‘S TREN MId'D. add &
MATHEM AT CA.L_LY DeEIwvED.

FELATICRISENWE To THE sExTtEenNAL FADUCIALS,

LA .
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=, FlrofosED MoODI\EICATION

N THE Usace
OF THE

hdreEmEaceE Chece GAGE.

* TTHESE MODISEICATIONS crRECK. PIPINGt
ALIGNNMENT W RELATIONSHIR To THE
CreomeTRIC ¢, i A & Y, il THE saMmE
MANNER \N WwWhRicH TRE MAGNETS WLl
BE AL\GNED watkHiind TreE TusnnldE L AMdD To

TUHE PARAMETERS DernneDd Esy THE
[0e L.CL D,

A. KEMOVE THE BoTToM FLATE AuD LEVEULING
BolLtTs FROM THE FA\XTURE.

B. LocaATE FIXTURE ToO A TARLE

W TRE
FoLLow iINNG MardNER 2
RLanE EsTa®B,
B vesp To \acuum NorMmAL To
EsTaAR. PRoOPER /‘VE:"-"EL %'ET?M & wiTH
SGAGE POG:""IO&J. og_aercz:a‘ éAcE
) 4,47

f Vs - D B

e
| o — )

EHECK
% CAGE
S MAKESKF (FT  sTANMD To } T STBAND
FACI\LITATE A, o ‘/_*
ernae (1 TME oduy) :

777777177

Tr 777777 77777

14 ATTACH)L.EVEI_.) : GROUT A PLATE To THE
FLoo R,

7. FABRICATE A STAUID TO ALLOW LocaTion

. OF CGrAE.

2. LocaTeE =TAND ol PLATE AMD DRIiLu
BOLLET MNOSE DOwWEL ANMND susmale
LOC'S CcowmMon To sTtald Aus Prane,
THIS ALLOWS FokR @itk , ACCORATE,
REPEATARLE LoctsTIorN) oF TRE STasID -
T THE PLATE.

4, PLate AoD sraoD To BB SHoT 1IN SQUARE
TS THE WORLD AT 1rISTALUASTION.

THIS 1S A OMNE TIME TASK.

B, SET UP A MAEKE SRET =TAauD o a

=IMILAR PLATE orROUVTED Wl AT TUE

OPPOo=1\TE EMOD ofF WRERSE TWe MAGHET
Wile BE. '

© Ou THIS STAaOD SET UP A ANGLE

PLATE WiThH T/B on THE suREALE

T FACILITATE TRE E£sTaduisSHinde

7
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: oF THE THeo=meTi\caw., GeomeETR\C
i OF TRE MAGNET To LocaTE THE GaAcE.

7. Locare C?-) ‘1‘/%“; o THE FACE OF THE
CtAGE A =SuwucH s

Beam TOSBE Deta— i

¢/e 4 ’/'%_

T/B

3
|

]

- These /A's AlLOw THE GAGE FACE To SE

ESTARLISRED AS A PLANME MNo=mAL T ™E
GrEOMETRIC,

- T‘/&“:‘: | £ 2 ARE SroT To ADIUST THE

STA GE MNORMAL To THE (GEOMETRIC cE
AS VIEWED FROM TLE Tow.

T/B |
—¢ VA C I —v EovaeEi. > 175
-,-/5 2er, 3
4 s
=~ Yiew Z

* THEN, By LINING LUP T/g's, 1 3 2 AS VIEWED
FROM THE SIDE, A THEORETIcAL GEOMETRIC
d caN B ESTARLISWHED USING T/g4.
By seThndc T/e's 122 AS A SINGLE Po'nT
ALOKNG FACE OF THE GASE AOND

ESTOEBLISH NG A LIWE BETWESN THEWM
AND ‘1754 THE GASE cAv) Now BE =T
TO THE «oTa030.

FTo sET THE GrAGE To THE STAND, DRIl
BUOLLET NosE DoweEl 4T aust=ninaG

HoLes ™HEROUGH THE GAGE RASE AND

<STAND AT THE SAME TINME

FereaT GrAGE LOCAT ION AT THE OPROSITE

END F 1HE MAGRNET AND TRAMNSFER THE

HOLE Lod'ss FROML THE STALD To T™WE

FLOO R PLATE ?.sy BACE DRILING,

il By
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W ende This oy THE \NOTIAL
OPITICcAL SET O 1S REQ DO. AND
A MEAMIS To LOCATE TRE GAGE
THAT 1S QUG | ACCORATE | AND
REPEATABRLE |~ ESTARLISHED
WATHOULUT WAWNG Te vuse oFTiIcs
FOoR THE GAGE CVECK AGAONN.

6. FosiTiondinda oF mie W AGNET To
FACI LT ATE OSAGE OF TvyEeE
AFoREMENTIONED GGTAGE <eT wuP

lr\-(uow»d DISTANCE Y,

{

\
CAGE
M | P
Vacuom Vessel

PEDESTAL< u . . 1
TTIT T TT 2P F L 7727

M

o B’y KINOWGr THE DISTANMCES Y, 4 YZ '3'7— Yo
The VAcuum VESSEL cA BE ShimMhmeED
Onl THE  PEDESTALS T BREING TWiE=E
FEoMmMETRIC ¢ oF THE MAGNET 1IN LINE

WITH THE ¢ ESTARLSHED By THE GAGE
(N TRE )/ DIrRECT IowW.
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GEoOMETENL oF
/' MAGNET
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l :Il/— =sHis
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L\—}‘— PEDESTAL

- T EsTABLISR TUE AMOUNT ©OF SRM:
Yo = (Vi +Y2) = AvoonT oF =him

s THE Lo cATIoN o THE A‘-:-.s‘y =
EeTARLISHED CormcurRReNT U A/ 1T
THE OFTICAL OFERATIONS DescRiBeD
i ITeM RN Pos iTmiodind&a oF. ..

s Olece TAE Lo CcATIoN 'S EsTABLISHED
THE As<s® = ADILVSTED "SIiDE To siDe”
(Loox iNar 'FRoM THE ToP) To aLia THE
GrEomMETRIC ¢ OF THE Ase'Y TO THE

& oF THE GAGE,

“ AF’TEE: THIS 'S AccomPLISHED o
FURTHER OFTIicAlL REQR'S EXISTS,

©TTHE &AGSE 1D ONBOXED ) DROPFED
ONTEO LOCATION O THE STAND

AND THE REQ'D MEASUREMENTS
ARE  TaueEN.

* Coce THE AsSY S TA<eN To 124
AFTER MTE AND THE FILLER TUBES
ARE REMOVEDRD AND FLAMGES PREP'D.
THE Ass'y caAN BE ADJIOSTED MANLALLY,
KNownNG&G' v, & Y2 2 Yo 5 TO PosiTION
™e A‘s-:':,\y RELATIY T THE &GAGE
seT-vp((WHich 'S THE SAME AS 1N | CB
AND NON - ©OFTI\CALL CHECKS WiITH TR
GAGE CArN) BE MADE,
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Codveacwsions =

* CTTAGE MUST BE MODIFIED To caeEde
LOCATIONS RELATIVE To GEOMETRI\C
NoT T AcTLAC BEamM TORE FLaAMGE,

- Geomerric ¢ AND BeamTore ¢ ARe
NOT NECESZAZILY THE =AME.

L

CHecriING ALiGNMENT oF CRYO
PLPNG & S elns To ACTUAL &.T,
FranGseE OO0 Doss NoT™ rerulsecT
ATUAL TURE LOCATIONS

c Revise 806 pwa. TO REFLScT —THE
GEOMETRIC ¢ OF THE MAGNET
AND AT un A POS ITIONAN
TOLERANCE TO THE BT Lo,

LY 7
¢ (GAE sSuPPLIES DLy A Gro ~NoGo”
ReESPoMNSE AUD CoEs ‘NoT SUF’FDL_y
THE AMOUNT THAT THE PP 1S
OUT - ©OF« TOLERANCE N A No Go

S TSI ORL.

© OFTiIcAL SHovs For 1TEMS 1,2, 83
CANNOT BE ELIMINATED o RaEvieeD
AT THIS POINT wWiThHoUuT < Qlcu’v_y
AFrFecTinGg screDJLs,

° THE \NITAL GAGE SET UP WL , n
However, PROVIDE ACCORATE | REFEATARLE
RESLLTS ELIMINATINGT THE USE o
OFTICS IN FiNAL MEASURE.,

By Fertovwsrar mlis PROCEDLRE THE
GAGE WilL B8 UED ‘N A MANINER
CONSIETENT W ITH THOSE PARAMETERS
LB ED N TUNNELC WISTALL ATTION

~¥- NOTE: THIS & A BRI E OveRIEWw

T AND SOME DETALLE Mmay NEED
TO BE BELABReomATED ON o
PQOPEEL_V DESCR\BE e
SceNARIO

For MoRE INFO! conTAcT

Zaie Nignsotianm @ Femmi
E X821z |




