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LEFT

ARM
1950 M _ ___r____!_END
3,806 . 4.018 f STATION
: SUB-MODULE { F )
— | SuB-MoDuE(E ) - » BEAM TUBE MODI
\ 277.368 , 237.744 , 237.744 , 237.744 , 237.744 , 237.744 , 237.744 237.744 = a ULE
\ SUB-MODULE " SUB-MODULE ’ SUB-MODULE l SUB-MODULE ’ SUB-MODULE ’ SUB-MODULE ’ SUB-MODULE SUB-MODULE o~ =
MID ! ' ! ! : : ! : END
PO BT  —— T o o ——— T o ——  E—— S T I Ny
STATION
STATION | | 'i' [i’ lil 'i' Ild STATION
/ . 21.355 \ ~
e = SAMPLE MODULE
/ (TYP) \ S| w ,
- 237.744 237.744 237.744 237.744 237.744 237.744 221 .007 — ~ 2 MID
I T T 1 1 1 1 CORNER STATION END
STATION ! STATION
+< >+ RICHT
BEAM TUBE MODULE CONFIGURATION - HANFORD» WA - + | ARM
. [ NOTE 2 NOTE 2
25CM VACUUM PORT — (4) - REQD > KM 2 KN
(TYP)
(DIMENSIONS IN METERS) DIRECTION OF CONSTRUCTION -
(49) - BEAM TUBE SECTIONSs LONG
(49) - BEAM TUBE SECTIONS, SHORT |
(2) - END SECTIONS (1) - VACUUM PORTS
(50) - EXPANSION JOINTS (49) - SUPPORTS, FIXED
(2460) ~ VACUUM STIFFENERS (50) - SUPPORTS, GUIDED
(149) - SUPPORT RINGS
1962 b _NOTES:
10.618 I'. PUMP PORTS TO FACE OUT BOARD OF THE ANGLE
9.806 . SUB-MODULE BETWEEN THE ARMS.
— SUB‘MODULE® ' — 2. CONSTRUCTION WILL START AT MIDSTATIONS AND PROCEED
\ 277.368 , 237.744 , 237.744 , 237.744 , 237744 237.744 , 237.744 237.744 / BOTH WAYS SIMULTANEQUSLY TOWARDS THE END STATION
\ SUB-MODULE l SUB-MODULE l SUB-MODULE ' SUB-MODULE ‘ SUB-MODULE ‘ SUB-MODULE ‘ SUB-MODULE SUB-MODULE . ’ / AND THE CORNER STATION.
MID . \ . \ . . , p> 3. THE BEAM TUBES ARE TO BE KEPT UNDER COVER TO
S | S B e ———— [ — Fo——— S ——— S —— S —— i Y —— . EN PROTECT THEM FROM POTENTIALLY CORROSIVE ELEMENTS,
5 i) 5 o 0 STATION EXCEPT AS NECESSARY DURING HANDLING, FABRICATION
STATION 1 AND ASSEMBLING OPERATIONS.
/ 21,355 \
/ aTvp) \
—_— 237.744 237.744 237.744 237.744 237.744 237.744 227 .007 —— o Jes’
' C

BEAM TUBE MODULE CONFIGURATION - LIVINGSTON, LA

25CM VACUUM PORT
(TYP)

RPVLER'S / PRCUSER 'S MO

[CEI)

(4) - REQD

DIRECTION OF CONSTRUCTION LIGO BEAM TUBE MODULES

HANFORD» WA & LIVINGSTON, LA

(DIMENSIONS [N METERS) .

REMARKS

49y - BEAM TUBE SECTIONS , LONG
(49) - BEAM TUBE SECTIONS, SHORT

GENERAL MODULE CONFIGURATION
AND VACUUM PORT LOCATION

NOTE 3 ADDED
KB IREMOVED BAFFLES & CHANCED
=l YACUUM STIFFENER QUANTITY

32124001 OGN

(2) - END SECTIONS . (7) - VACUUM PORTS CUSTOMER *S NO CONTRACT NO
(50) - EXPANSION JOINTS (49) ~ SUPPORTS» FIXED § G T p———
(2476) - VACUUM STIFFENERS (50) - SUPPORTS, GUIDED X 08| —— et [ 5

(149) - SUPPORT RINGS

} INOICATES CHANGE FROM PREVIOUS ISSUE

BY

CHRD |~ TET | UPDATED REV LEVEL

DATE

DATE J5.18

DATE [ §-

CHKD
BY
CHKD

32:2A00



3212A002 .DGN

12 BEAM SUB-ASSEMBLIES AT 19812 = 237744

. (12 AT 65°-0 = 780°-0 ) @ SODULE CONSISTING OF THE FOLLOWING:

6 BEAM ASSEMBLY W/EXPANSION JOINT
TAYP - S PLACES 39624 mm 5 (4-8) BEAM ASSEMBLY -
A : (130°-0 ) l (40 BEAM ASSEMBLY W/YVACUUM PORT
(4-4) (4-0) 4 (4) ﬁ ' 19812 m 19812 6 - FIXED SUPPORT (WG ® 6.7, & 8)
/_% (65,_02" (65'-01;" 6 - GUIDED SUPPGRT (DWG * I7, 18, & 19)
SR s p—— ”E__ ____________ o —— | — B P— 1 o M= ———._. _
il 1 I I

vt L & & L & & I 2 & T & L T L &

SUB-MODULE (&)

FIXED SUPPORT TYP - 6 PLACES © GUIDED SUPPORT TYP - § PLACES
(D) SUB-MODULE CONSISTING OF THE FOLLOWING:
7 4-A BEAM ASSEMBLY H/EXPANSION JOINT
7 (4-8) BEAM ASSEMBLY
7 - FIXED SUPPORT (WG * 6,7, & 8)
7 - GUIDED SUPPORT (DWG ® 17, 18, & 19)

L - PUMP PORT
14 BEAM SUB-ASSEMBLIES AT 19812 = 23774

(14 0 65°-0 - 90°-0) I - FIXED SUPPORT

TYp - HCES
2 ;E E - GUIDED SuPPORT (1g-4)
D
N

o | | S
I |

v
SR S v s v TE. :

LIGO BEAM TUBE MODULES
HANFORD» WA & LIVINGSTON, LA

SUB-MODULES

REMARKS

UPDATED REY LEVEL .

OX RO
SUB'MODULE @ ) - cusrouzn'sn:o — CO;S:ZCIZNO
FIXED SUPPORT TYP - 7 PLACES = GUIDED SUPPORT TYP - 7 PLACES P I
’ ANT A "2 ENGINEERING ASSIGNED SHT 2
) rocates cuce Fron mmevous ssue »?E»??»l??g o




32124003 .DGN

STUB END 3806 (12'-5 7Ty 4618 (I5'-1 Zh,) STUB END,

. /
N /
L PR _ 4

Mo ] BRSO 111111 U R S S ATIon
STATION X CORNER STATION
ST T T 1 -
Vs —=- I L1 < AN N
R S
SII oTo) oTol
- SUB-M
SUB-MODULE (E) CUIDED SUPPORT UB-MODULE {F)
HANFORD » WA HANFORD ;WA
STUB END, 9806 (32'-2%g)
~ N
- Y
_Mo_o_ ] A _
STATION T‘i qu IrIL
— [aly)ahe
— I AR I
/ [ -r —_ / [ 1= —
| |
L PN,
LoD OO
SUB-MODULE (G R —— .‘<<::::"__:
LIVINGSTON LA GUIDED SUPPORT
> 10618 (347-10 1/32) STUB END,
/7
/
:”;- ————— ] END STATION
—_— . —— OR
{ CORNER STATION
_________ =] - ™\
L L AN N
_00 ool

L GUIDED SUPPGRT

SUB-MODULE {H)

LIVINGSTON, LA

} DDICATES CHANGE FROM PREVIOUS ISSLE

@ SUB-MODULE CONSISTING OF THE FOLLOWING:
[ BEAM ASSEMBLY

\

@ SUB-MODULE CONSISTING OF THE FOLLOWING:

[ BEAM ASSEMBLY W/EXPANSION JOINT
| - GUIDED SUPPORT (WG # IT, I8, & 19)

@ SUB-MODULE CONSISTING OF THE FOLLOWING:
| 9-K BEAM ASSEMBLY

(H) SUB-MODULE CONSISTING OF THE FOLLOWING:

[ BEAM ASSEMBLY W/EXPANSION JOINT
I - GUIDED SUPPORT (DWG ® 17, 18, & 19)
SUPPLER'S / PURCHASER S M0
¢ &
~m§ e u LIGO BEAM TUBE MODULES
258 o = HANFORD, WA & LIVINGSTON, LA
et i R
T EFERS SUB-MODULES
EOO®
= 2 | W =
ZHED S | [customer's mo CONTRACT No
\] | Q; BY _KJR CHkD DATE 930212
EPN e b, D.E. Thom oWs 3 REY
NG AN A '*g ENGINEERING ASSIGNED SHT 3
A REREERE

32124003



3212A004 .DGN

P WARK o DESCRPTION L PEC
) 392 4-A - BEAM_TUBE ASSEMBLY -
19812_(65°-0) r 4-1 392 [BEAM TUBE 1245 DIA x 3.2 13126 Ml
SUB-ASSEMBLY () _ (49.90 0D x B.127° 1K x 629 L0)
686 19126 (62'~9) 4-2 392 [EXPANSION JOINT 686 M2
o= | , I5-1___ 9800 |VACUM STIFFENERS
N - 16 392 [GUIDED SUPPORT RING ASS Y
F3 24 SPACES AT 3
<z € 758 Q-5 = lalgm (59-8 %) - 336 4-8 - BEAM TUBE ASSEMBLY -
TYPK + (49,00 0D x 8.127" THK x 65°-8 LC)
D 1 _ 15-1 8400 [VACUUM STIFFENERS
N 16-8 336 [FIXED SUPPGRT RING ASS Y
DIRECTION OF CONSTRUCTION I UPPORT ASS 'Y
e ! S O S IR AN N IS I Y S [RE 3 6-C 336 [GUIDED SUPPORT RING ASS
56 4-C - BEAM TUBE ASSEMBLY - -
— —— C R 56 [BEAM TUBE 1245 0D x 3.2 THK 19812 M
@_/ (43.00 0D x ©.127° THK x 5810
2 16-C 13-1 56_[VACUM PORT
I5-1 15-1 1400 [VACUUM STIFFENERS
_ , 16-8 56_|FIXED SUPPORT RING ASS Y
SUB-ASSEMBLY @ 19812 (65'-0) 6C 56 _|GUIDED SUPPORT RING ASS Y
(SHORT BEAM TUBE SECTION W/EXPANSION JOINT) 19812 (65°-0) SuB-ASseMBLY (B) R (C) 2 :
<32 25 SPACES AT ? s M1 = MAT'L SPEC C-240-0186 _
- 758 (2°-52%) = 18949 (62 '-2) S = A248 TP 304L HRAP)
- - (24 VACUUM STIFFENERS (15-1) EQUALLY SPACED) 3|2 TR SR O
EQESN% %Eﬂém | 2 (SA240 TP 304L HRAP)
DIRECTION OF CONSTRUCTION —
E ON o
I 1

DETAIL - A :
TYP BEAM TUBE & HORIZ RESTRAINT
CIRCUMFERENTIAL SEAM 16-B SEE DWG ® 7 16-C

19812 (65 mggiluza ;Gsssa%)u or (¢) > UB-ASSEMBLY (B)
- ©) ~= (LONG BEAM TUBE SECTION)
= 25 SPACES AT Te
LT 158 (2'-5%%,) = 18949 (62'-2) s
S< (24 VACUUM STIFFENERS (J5-T) EQUALLY SPACED) 3| =
) N
NOTES :
- I DURING CONSTRUCTION, THE CLEAN ROOM WILL SLIDE OVER
—._\/ 1 | DIRECTION OF CONSTRUCTION : ENDS WITHOUT AN EXPANSION JOINT .
R T 1T T B A > 2. CIRCUMFERENTIAL SEAM WILL BE WELDED BEFORE CLEANING
AND LEAK TESTING.

|
- i ’ SUPPLER'S / PRCTASER "S w0
68 /EIB? - @) @/ 16 \ g5 | . [CBI)
HORIZ RESTRAINT (3-89 ’

SEE DWG * 7 -2 ig | HNECRD; W VNG TON, LA
MM SUB-ASSEMBLIES
DO:©
> SUB-ASSEMBLY (T) o N —— R
(LONG BEAM TUBE SECTION W/VACUUN PORT) N DS — B
} DOKCATES CHANGE FROM PREVIOUS ISSLE ;l? 2 J‘ilﬁlg‘ﬁﬁ g




P MARK A DESCRPTION LENGIH ¢ |
) ] b-A FIXED SUPPORT FRAME ASSEMBLY
61 I_TTUBULAR STEEL 102 X 102 X 10 @ X 1458 | A500 GrB
4% 3/8) 19 378
§-2 2 [TUBULAR STEEL 1@ X 182 X 18 4 X 244 | A500 6rB
1 HO 16-8 4X3/16 95/8°
6-3 2 {PL 102 X 18 THK (4 X 3/8) WHOLES 254 A36
©.127" THK) Iy (@'-19)
| SN 2 -8 FIXED SUPPORT BRACKET ASSEMELY
| §-4 2 JPL 102 X 10 THK (4 X 3/8) W/HOLES 254 ee
i @'-19)
- §-5 2 [PL SK X 10 THK (8°-3/3) m
l ’ 6-6 4 [PL SK X 10 THK @'-3/8) 203 (8) (11
' 4 6-7 MICARTA BLOCK 50 X 50 X 25
I! BEAM TUBE @ X2X 1) (GRADE OI1) NAHOLES
DIA = 1238 | sea = SA24Q TPIOAL
(4°-0 3/4) I
|
| + | +
] |4 IR h¢
308L - A N o )
¢ TYP/4.76 s w S ;
SEE - L | .
) -7CL 2-22 (7/8) BOLT . <
L -~ | HOLES FOR 19 (3/4) | e g
' e BOLTS & 51 () LONGi ~
~| 2 J08L SLEEVES (TYP) X
R g T TYP>4_.7—€>7\ SEE DWG 007 4
=N = 7 | /@ SEE DWG %007
e i_ 1B | | - ‘
' ORE?EQJ?X{X | I | = s A
—— —~—I =
TYP 74,76 i ° {2, i Z A
5 s G :
' ' 1 ' /@
| Il | ! _
I | E [ | ‘
JE l / R ol \ : | 2 %
c
J—b i CONCRETE SLAB FOUNDATION NOTES
(BY OTHERS) —_—=
I'. WORK THIS DWG WITH DWG *007 AND ®QQ8 .,
”OF;I.}ROCNQAL 2. BILLED FOR ONE (1) FIXED SUPPORT.
SUPPORT LUG ASSEMBLY —/ TRANSFER LUG TOTAL (OF 392 FIXED SUPPORTS REQD.
W/BOLTING ASSEMBLY ASSEMBLY
(SEE DWG *008) (SEE DWG ®007)
8!2 : mﬂ'llml"ﬂ
< @
2'-8) ~ 4
2835 1 s e ELEVATION
52 =T g : BEAM TUBE FIXED SUPPORT
(3'~9 3/8) SENE 2| LIGO
géggg z HANFORD, WA. AND LIVINGSTON, LA.
1458 BEFHEE) Z | oo no CONTRACT HO
(4'-9 3/8) LA T T Br WAW oo _DET oate 2-9-94 930212
IS ¢ D THOMN 2 006 | v
A A I \[H4 ENGINEERNG ASSIGIED sHT 3
BEAM_TUBE SUPPORT ELEVATION T —— Ve NG 3

32124006



1458

(4'-9 3/8)

o]
O

927

2 3/16)

HOIE]OZRONETAL
¢
TRANSFER
™\ LUG ASSY SS WASHER
S i | iy R ———— | (e
B AT e et e NS ISP it 4
e T ol b
E . ol 44 X 44 X 25
(6-5) - . - (13/4X13/4X1)
. ! I /Q-D , MICARTA BLOCK,
SN ol D © GRADE (611> W/HOLES
s 5|2 o | i o (TYP)
) X | .
o o I | o
o) I ' ‘ o
| |
o | J\ 1 | o
. @
7 I @D GO
406 |
a0 ' @'-4 11/16)
Vi : 2
ST D PLAN VIEW ‘A-p’ (3/16) o
(FROM DWG_*006)
(SUPPORT BASE)
STIFFENER RING ([6-B) . 150
| %)

» @

~

—CL 22 (7/8) DIA BOLT HOLES

FOR 19 (3/4) BOLTS
& 76 (3) LONG SLEEVES

TS

()

P _Secriong-p

102

(FROM DWG #006)

4)

v

MST /
3081\ 3

TYP/'3

} POICATES CHANGE FROM PREYIOUS ISSUE

SS WASHER

(TYpP)

RAD = 619
(2'-0 3/8)

)

AN

SECTION X-X

DESCRPTION BT

304 SS BOLT

(aye)

HARK w SPEC D
FIXED SUPPORT
7- PL SK X 10 3/8) THX 280 re
(1)
7-2 PL 15O X 10 0°'-6 X 3/8) THK 241 LIdd
W/HOLES 0'-3 172
7-3 PL 38 X 10 @°-11/2 X 3/8) THK 83 sse
0°-3 144
7-4 MICARTA BLOCK 50 X 50 X 25 W/HOLES
2 X2X1) (GRADE GIt)
7-5 BOLT 19 (3/4) DIA HYY HEX W/ HEX NUT 132 304 85
@'-6)
1-6 PL SK X 10 (3/8) THK 457 tre
({'-6)
1-1 PL 56 X 10 (3°-2 X 3/8) THK 152 b
©°'-6)
7-8 MICARTA BLOCK 44 X 44 X 25 W/HOLES
{1 3/4 X 1 374 X 1) GRADE 6!l
7-9 MYLAR INSULATING SLEEVE 3/4° [.D. 102 MYLAR
X 1/732° THK., @°-4)
(FROM F .H.MALONEY €0.)
7-19 PL 50 X 22 THK WAOLES (2 X 3/4) 50 tee
) Q'-2)

440 = SAZ40 TPID4L

STIFFENER RING

(3 1/72)

~

457

76
76

N

Ve

(1-6)

SECTION Z-7

Fe WORK THIS DWG WITH DWG *006 AND *008.

2. BILLED FOR ONE (1) FIXED SUPPORT. TOTAL OF 392 FIXED
SUPPORTS REQD.

REY ‘D BILLING

N:]

BY

x| - SuPMLER"S / Y )
" &
23 :g
’égzag 2 PLAN VIEW AND DETAILS
EEmH BEAM TUBE FIXED SUPPORT
=EwE LICO
G
§§> # HANFORD» WA. AND LIVINGSTON, LA.
EEE § . CONTRACT NO
MR ::sm:v::ﬂmrs 3-71-94 93212
S 0., THONN ows__ Q07 | mev
AN TANRIANS 2 ENGNEERNG ASSIGRGD Y — 4
EEESEEN

32124007



R P WARK o DESCRPTION LENGTH @ | b
A307 BoLT(7X12) =¥ 7 3132) ' '(22) { (6-D 2 8-A FIXED SUPPORT LUGS
= , TYP! 8-1 2 [L76XT6X5XSK (L3X3X3/6) 875 A36
o 8-2 2 [PL 222 X 19 THC (8 3/4 X 3/4 ) 838 A3
g g | | | ' L ~ W/HOLES 2'-9)
3:' " ; ; ; FoTTT ' = 8-3 4 |TUBULAR STEEL 76 X 50 X 5 (3 X 2 X 35 JASM0 6r B
7 o [ g 531; 3/16) -2 34
1=~ === |2 8-4 2 JPL76X6 GXiA) 121 & | a%
CL I7 (1/16) DIA HOLE R : § = 8-13 I |TUBULAR STEEL 76 X S0 X5 3 X 2 X 683 ASQQ 6r B
FOR ANCHORS . beooo) " © 3/16) 2-2 178
@/’ S ——TT N 4 8-5 PL 76 X 25 THK (3 X 1) WAOLES 178 (1) A3
o / / wo o 4 8-6 BOLT 25 (1) DIA HVY HEX 279 A325
RS i I CRIND FLUSH / / :: i 0 | THREAD LENGTH = 114 (4 1/2) I
44X 44 %25 = | : (TYP) S 1 87 BOLT 19 (3/4) DIA WYY FEX WAEX NUTS| 127 () | A0T
A34X 134X , | ! 10 8-8 EXPANSION ANCHORS 15 (5/8) DIA 120 cs
MICARTA BLOCK, @ ! ! ! RILTIKBII 58-434 W/T0 (2 3/4) (4 3/2)
GRADE GI1 W /HOLES | ,\@ i EMBEDMENT DEPTH OR EQ.
I8 i 8 8-9 25 (1) HYY HEX NUT A325
DETAIL A 838 ) 8-10 25 (1) WASHER s
—t DETAIL ‘B’ 2'-9) 8 8-11 MICARTA BLOCK 44 X 44 X 25 W/1/8 DIA
HOLES (1 374 X I 3/4 X 1) GRADE Gl
4 8-12 MYLAR INSULATING SLEEVE 3/4" 1.0. 89 MYLAR
SECTION X-X . X 1/32* THK. (FROM F.H.MALONEY €0.)| @ 127

102 |
(F,

CL2TU /16 YDA |pg
BOLT HOLES

N @ ONLY 5 1/16)
N2 ’

DETAIL _'B’

102 X 10 4 X 3/8 )(16-B)
STIFFENER RING ASSEMBLY
| PER SUPPORT

(S

BEAM TUBE

L

(i'-3 3/4)

1 &

------------------- — == — e — M. (L BEAM TUBE
o Lo32are

r——2_ "~

(1174)

\ 4.76
= @/ -0 @/ 222 ‘
SEE NOTE *4
EE NOTE 4 X(7-D) @ 3/4)

) SUPPORT LUG ASSEMBLY
838 (FOR BOTH FIXED & GUIDED SUPPORT)

2°-9) NOTES '
. WORK THIS DWG WITH DWG 06, 007 AND 009.
2. BILLED FOR ONE (1) FIXED SUPPORT, TOTAL OF 392 FIXED SUPP REQD.
P 3. LUBRICATE BOLT THREADS AND BEARING SURFACE. OF NUTS WITH LOCTITE
NICKEL ANTI-SEIZE 771.
4, TORQUE BOLTS T0 200 FT /¢
5. PC MK (i) FOD SUPPORT ONLY, AND PC MK (I7-7) FOR GUIDED

c SUPP ONLY 4 PP y——
[CEl)

SUPPORT LUG ASSY & SECTION DETAILS

BEAM TUBE FIXED/GUIDED SUPPORT

LIGO

HANFORD» WA. AND LIVINGSTON, LA.
. CONRTRACT NO
E‘,’"S'A‘u‘" ;:: DET oate 3-8-94 930212

D . THOY ouc 008 | Rev
ENGINEERING ASSICNED SHT 5

203

CLEAN AND DRY _
SLIP PLANE SURFACE 4

G e) !

CL 25 «I) DIA BOLT i
THREAD LENGTH = 114 (4 1/2) ]

CL 25(1) DIA (SEE NOTE #3) '
<7 BT () E_J_ . @Eﬂ ....... - {—
d | _
X N

Fra
1 N % |1 17 - 76 N—cL 27 ¢ 1/16)
: ' ‘ 0 @ 0 ©) DIA HOLES

129
178

CL 15 (5/8) DIA EXPANSION (B)
ANCHORS . HILTLKB 11 58-434 -
(TYP) !

REMARKS

ADDED NOTE 3 AND AS INDICATED

2
SlEN
S

ADD SUB-ASSEMBLY D

REY PC MK & AND 7

DET__ TADDED PC MK 12

DET _1ADD PIECE MARKS

A

REVISIONS

70 (2 3/4) EMBEDMENT — ECTIN C-C_ \CONCRETE SLAB FOUNDATION BOLTING ASSEMBLY
aTYp) (FROM DWG ®006) BY OTHERS) } DOKATES CHANGE FROM PREVIOUS ISSUE

3

OATE | 12-7-94

DATE |- [AAS
OATE | 5-10-95

Y i
CHIKD [

BY
[0

3212A008



32124009 .DGN

o HARK A DESCRPTIN LEXCTH SPEC
r 4 9H - BEAM TUBE ASSEMBLY -
' ' -~ 4 [BEAM T 1245 DIA x 3.
STUB END 3886 (12°-5 7hy) 4618 _(157-1 7hy) STUB_END , _—t e DA x 3.2 L T
§ = - 16-C 4 |CUIDED SUPPORT RING ASS'Y
> 339 4 SPACES AT T37 = 247 So > B ! T i = )
(-1, (4 02'-5 =9'2g) s @3z o *27 - 32 ] 9-J - BEAM TUBE ASSEMBLY -
S = 23 15-1 Y4 PLACES 9-3 4 [BEAM TUBE 1245 DIA x 3.2 3932 MI
N 15X F o 2 b EQ SPACED , 94 4_|EXPARSIGN JOINT 6 7
AN S 15-1 20 {VACUUM STIFFENERS
—— -vam—--~\ [-)-— — _— 16-C 4 IGUIDED SUPPORT RING ASS‘Y
----------- — T —— —-———-—--—-—-{r{-— —-}-—-—- T 1T it —t+4-——-- 4 3K - BEAM TUBE ASSEMALY -
Vo N 9-2 4 [BEAM TUBE 1245 DIA x 3.2 9806 Ml
— -/ —— — 151 52_|VACUUM_STIFFENERS
y s ' N 16-C 4 [GUIDED SUPPORT RING ASS'Y
O—/ [ D O
16-C 151 5] 16-C 4 9-L - BEAW TUBE ASSEMBLY -
9-2 4 [BEAM TUBE 1245 DIA x 3.2 . 9933 M
: 9-4 4 |EXPANSION JOINT 686 M2
;@L @ 151 52_[VACWM STIFFENERS
16-C 4 GUIDED SUPPORT RING ASS‘Y )
: . MI = MAT’L SPEC C-240-0186
STUB END 9806 (32'-2Yfg) A2 TP 304l Hp)
_\’R M2 = MAT‘L SPEC C-EJ-CO
> ~9) | 4 (SA248 TP 304L HRAP)
370 12 SPACES AT 743 = 8916 o
(172 %) 12 025V =297 -
S —
N 15-1 X12 PLACES EQ SPACED Al
N
-ttt —_—
A
_________ “r—-rT-—1--t-—r—-t—-t---t-—a-—Ft—Jd_J AL LS
_ a
—— - -
v
v 16-C
® 15-1
10619 (34°-10Y4¢) STUB END
=
P | 686 S 12 SPACES AT 743 = 8916 370
2'-3)|=S (12 «2'-5Y, =29"-3) (1'-2 %)
3
@ \ 5 12 PLACES EQ SPACED P
_//
o] _» —
“__ (Cal

LIGO BEAM TUBE MODULES
HANFORD» WA & LIVINGSTON, LA

REMARKS

. g .
N §§ £
15-1 (16-C) T SUB-ASSEMBLIES
, e T o
;§ a9
_.@__ S i §§ CUSTOMER °S NO CONTRACT NO
- 8y KR cHxo DATE 9302'2
& 1053-9?, 0.E. Thopn v 9 Hev
SIS ENGINEERING ASSIGNED sHY ?
SNHVON 2
) MNOICATES CHANGE FROM PREYIOUS ISSUE »?E»gg»lfgg




32124013 .DGN

Fig MARK 3 DESCRPTIN LECTH EC

M
: PUMP PORTS
GRIND FLUSH SEE NOTE 3 » 3 3 CONFLAT FLANGE R EQUAL 13 174~ 0D M5
AFTER WELDING W/PIPE 254 0D x 3.05 THK 63
-~ o (10”00 x 8.12° THO @57
S= -
NE /,%< AUTOGENOUS 5 13-2 PL 387 0D X 6.35 x 330 ID Mo
k] I, (15.25" 00 x_.25* x 13 ID)

I
- M5_+ MAT'L SPEC C-PORT-O0P

X R (SA24Q TP 304L)

M6 = MAT’L SPEC C-PORTPAD-I
> ) (54248 TP 384L)

PASS 11 AUTOGENOUS
PASS 21 ER308L

> DETAIL - A

330 ID
(13")

/—@<BY OTHERS
\ .

—— . L]

SHOP:
REFER TO FABRICATION SPECIFICATION FOR INSTRUCTIONS.

NOTES

I'. PUMP PORTS TO BE INSTALLED ON THE HORIZONTAL ¢
OF THE BEAM TUBE.

2. REFER TO GENERAL MODULE CONFIGURATION FOR LOCATION
& ORIENTATION,

> 3. CONFLAT IS A REGISTERED TRADE MARK OF VARIAN
VACUUM PRODUCTS

387 0D
(15.25")

DETAIL - A

@ SUPPLER'S /7 PURChASER 'S MO

PUMP PORTS

REMARKS

LIGO BEAM TUBE
HANFORD» WA & LIVINGSTON, LA

AlL

& BILLING MATL
REV MAT'L,

Y

| ER308L RON
__ELEVATION 3VT671%2 ON

CUSTOMER *S NO CONTRACT NO
—_—
8Y KR CHKO DATE
oWe 13 REV

54| RENUMBERED PC MKS,

KR 7
DET

X

7-

ENGINEERING ASSIGNED SHT 2

Z

WATE 3505 #
b !
REVISIONS

3
SHKD
WATE

) POKCATES CHANGE FROM PREYIOUS ISSLE

3y
>HKD
JATE
3r
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3%

WARK o DESCRPTION . LENGTH sPEC
: VACUUM STIFFENERS
-

- 1974 15-1 BAR 44 x 5 ROLL 4172 M3
i

(1 374 x 3/16 x 13'-8 1/4)
STOP 4" SHORT~ 5 —
OF TUBE WALL/ 5 M3 = MAT’L SPEC C-VAC-i

(SA248 TP 3p4L)

MIN PENETRATION

MIN

25 (1)

ot ()
()
‘ 2. mm (1/i6")

" TUBE SEAM

/—— Ys" FILLET WELD

_SECTION B-B

89
3%

TYP STIFFENER LAYOUT Jﬁ\ .
SEE SUB-MODULE DRAWINGS (* 2 & 3) FOR EXACT SPACING
DETAIL - A
TYP LAP WELD

152 %
6"

64 *
2[/211

DETAIL - ¢

AN FILLET WELD AP
! NOTES s

- I'. STIFFENERS T0 BE A SINGLE CONTINUOUS PIECE FORMED BY

ROLLING %" X | %" FLATSs ONLY THE ENDS OF THE STIFFENER
T0 BE CUT EDGES.

SEE DETAIL - ¢ 2. STIFFENERS ARE TO BE INSTALLED BY EXPANDING OVER THE
3.2V 89 TUBE AND RELEASING INTO PLACE WITH A TIGHT FIT AROUND
THE TUBE .
3+ DISCONTINUE FILLET WELD WHERE STIFFENER CROSSES TUBE
SPIRAL WELD. SEE DETAIL - C.
4. ALLOW EXTRA LENGTH FOR FORMING SO THAT THE ENDS
P> " 0F THe STiFrengRs ate RoLLED T0 622 -5 )
RADIUS . STIFFENERS NOT FORMED AT ENDS MAY BE REJECTED.

DETAIL - A

NOTE 4

———

% UNWELDED AREA MAY BE DECREASE 8Y LOCATING SPLICE
CAREFULLY WITH LAP ON RIGHT SIDE.

B P T
VACUUM STIFFENER

LIGO BEAM TUBE
HANFORD» WA & LIVINGSTON, LA
CUSTOMER 'S NO CONTRACT NG

-
BY KM crkD ATE 93212

0.£. Thonn owe 15 REY
ENGINEERING ASSICNED SHT 7

REMARKS

D NTE{
REV'D MAT L SPEC.

VACUUM STIFFENER (T)_

REV LENGTH OF PC D

A

18 94
R
4

K

PNK

REVISIONS

) POICATES CHANGE FROM PREYIOUS ISSLE

D |
JE
o
TE

[gl
I
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P WARK e DESCRPTIN LENGIR sPEC
392 16-8 - FIXED SUPPORT RING ASS ‘Y -
1448 +0.25 (AFTER MACHINING) 1448 +0.25 (AFTER MACHINING) 16-1 784 [BAR 114 x 9.5 ROLL FIN 2211 W4
(57.00" + 0.0i0) (57.00" *+ 0.010) @172 x 3/8 x 1°-5 5/8)
Qo
' 800 16-C - GUIDED SUPPORT RING ASS'Y -
16-1 1600 [BAR 114 x 9.5 . ROLL FIN 2211 W
(4172 x 3/8 x 1'-5 5/8)
2384 16-4 BOLT 3/8" - 16 UNC-2A W/NUT 38 A307
: _ (1 12°)
2384 16-5 NO. 7 TAPER DOWEL PIN 152 A307
DETAIL - D DETAIL - D 4768 16-6 SHOULDER BOLT 1/2° DIA SOCKET HD A307
WITH NOT
5/8  SHOULDER LENGTH
3/8% - 16 UNC-3A  THD
_A.. _A_
| 2 M4 = MAT'L SPEC C-SUPSTF-!
(5249 TP 304L)

(4.00")

* NOMINAL PROJECTION
AFTER MACHINING

ill

MIN PENETRATION

L 2mm /6

SECTION B-B

EL i 2 -22 (%) DA
i = - || @ L8 en]a]e]
sle= B NERI M 7 57]
T3 180°
-
FIXED SUPPORT RING (B)
(VIEW C-0)
WGTT  DISCONTINUE FILLET
WELD WHERE
3.2V'\ STIFFENER CROSSES
. TUBE SPIRAL WELD
,-\. an
ti= T
Dy = N
N =
DETAIL - A STOP Yy SHORT

OF TUBE WALL

DETAIL - A

TYP LAP WELD

ELEVATION

{avp)

8 =22 (") DIA

4] ¢ .030]a 8]

102 +

A4p H 4.00")
NOMINAL ‘PROJECTION
180° AFTER MACHINING

GUIDED SUPPORT RING (C)
(VIEW C-C)

HOLE TYPE "B”
STACK DRILL AND

TAPER REAM FOR
NO. 7 TAPER DOWEL

14 9 .030]A]5]

HOLE TYPE “A”

STACK DRILL AND
REAM T0

12,7 3-8 pja
0543

[+ 8 .00]a 8]

__DETAIL - D _

ALIGNMENT HOLES FOR
TWO MATING HALF RINGS

) POKCATES CHAKGE FROM PREVIOUS ISSUE

SHOP 1

REFER TO FABRICATION SPECIFICATION C-SUPSTF -
FOR INSTRUCTIONS .

FIELD

| MEASURE THE CIRCUMFERENCE OF THE TUBE WHERE THE
STIFFENER SUPPORT WILL BE PLACED.
CALCULATE THE OD OF THE TUBE,

2. MACHINE THE SUPPORT RING ID TO MATCH THE 0D OF THE
TUBE WHERE IT WILL BE ATTACHED WITH A TOLERANCE ON
THE RING ID OF +0.050/-0.000

3. REMOVE BOLTS ONLY TO INSTALL. FIT SUPPORT AROUND BEAM
TUBE, USING A NO. 7 DOWEL PIN TO LOCATE THE HOLE CENTERS

4. USE CARE TO MAKE SURE EACH SUPPORT IS FITTED TO THE
PLACE IT WAS MACHINED FOR,

5. WELD THE SUPPORT TO THE TUBE.
AFTER WELDING.

s | &

SUPPORT RING

REMOVE ALL FASTENERS

SUPPLER'S / PLRCIASER 'S MO

AND NOTE 3
REMARKS

ot
NZE
52 -2 LIGO BEAM TUBE
= |=xX »w
2 a=a HANFORD, WA & LIVINGSTON, LA
¥ S=8
=< :‘ 228 [Cirowen-s m CONTRACT NO
o | izl |8 KR _cwko Wi Date _4-a-94 w2
Y Skl £ 0.£. Thomn owe 16| hey
A N " E ENGINEERING ASSICNED SHT 2
P I P [oué
=Bl ¥ <] =




P WARK. Ao DESCRPTIN LENCTH W |1
2 8-8 GUIDED SUPPORT LUGS ASSY
2032 r 8-1 4 JL76XT6X5XSK (L3X3X3/6) 875 A36
o 8 8-2 4_[PL 222 X 19 THK (8 3/4 X 3/4) WHOLEl 838 A36
2'-9) ,
(5'-9 5/8) 1727 @D 8-3 8 ;l/}?%AR STEEL T6 X 50 X 5 (3 X 2 X . 32?53/4 4500 Gr B
G-8) /. - -
BEAM TUBE @ , 8-4 4 PLT6X6 GXI/4) 127 65 | A%
17-7 2_|TUBULAR STEEL 76 X 50 X 5 (3 X 2 X 835 [500 or 8
/ /‘@ BT 3/16) 2818
2 17-8 TUBULAR STEEL 182 X 102 X 10 (4 X 1880 [A50 G B
L/I 4 4 X 3/8 ) WHOLES 6'-2)
, ' - u ] - 8 8-5 PL 76 X 25 THC (3 X 1) WAHOLES 178 ) | a3
: 8 8-6 BOLT 25 (1) DIA HVY HEX 219 4325
THREAD LENGTH = 114 (4 172) 0 .
20 8-8 EXPANSION ANCHORS 15 (5/8) DIA 120 s
HILTIKBII 58-434 /70 2 3/4) 4 374)
EMBEDMENT DEPTH OR EQ.
16 8-9 25 (1) HVY HEX NUT A325
8 8-10 25 (1) WASHER cS

NOTES ON INSULATION OF BEAM TUBE

I .THE BEAM TUBE MUST BE FULLY COVERED

__-,__-....-._.-_-_-_-._.-_.. o -

ol & I Ve b e B e BY AT LEAST 4 INCHES OF INSULATION
Bls HAVING THERMAL CONDUCTIVITY, K, AT 284°F
J LESS THAN OR EQUAL T0 0.54 BTU IN/HR

= FT2°F, FOR AT LEAST 36 INCHES ON EITHER

SIDE OF  SUPPORT RING

1664
(5°-5 1/2)

1067
(3-6)

_'_'"'—'_'_'_’SY

/\'I\/\/\/\/\I\/\/\f\/’\/\

N ________'__;_7/___'_.i_______________”__- -

v — | ﬂfﬂ
/N ' 0 ’
ey CL 250) DI BOLT (8-6) (i8-3) _ P O— = CL 15 (5/8) DIA EXPANSION
- (T =0 ANCHORS . HILTI KB 11 58-434
' 8-9X(TYP) (SEE DWG *B08 FOR DETAILS)

8 4

Z P D" EB)10 @ 3/4) EMBEDMENT -
4 CONCRETE SLAB FOUNDATION (TYP)
SUPPORT LUG ASSEMBLY

(BY OTHERS)

SEE DWG *#I9 A E—I—/ SEE DWG *I8
W/BOLTING ASSEMBLY \I"

(SEE DWG 008 FOR DETAILS)

L. (SEE THIS DWG #@i7 FOR BILLING)
: (TYP)

NS,

REVISE "ELEVATION® AS SHOWN

@ SUPPLEN'S / PURCNASER 'S MO

2. BILLED FOR ONE (1) GUIDED SUPPORT.TOTAL OF 400

NOTES E
(SEE THIS DWG *0I7 FOR BILLING) P ELEVATION N FLEVATION
(TYP) |. WORK THIS DWG WITH DWG *@08, “018 SE% £ |& BEAM TUBE GUIDED SUPPORT
AND #019. s P

RENOVE CBI PROPRIETARY NOIE.
ADDED DETAILS TO ELEVATION

REVISED PC MKS.

CUSTOMER *S NO CONTRACT NO

GUIDED SUPPORTS REGD. WTEITE Jor WA oo TET ore 30097
SeE %52:’3 e Q17 REY
AN AN ENGINEERING ASSIGNED SHT 3
D rocates cuce Frow eV s Jg 2 ng " »,gg ¥




WARK L DESCRPTION LENGTH wec |0
) 18-8 GUIDED SUPPORT ASSEMBLY
18-2 4~ [TUBUCAR STEEL 102 X 102 X 10 (4 X 1372 | 4500 &8
4% 3/16 i
18-3 8 |C3 X 4. PBE 2134 1%
. lSlqu | ‘ 70
6D 18-4 4 [PL 12 X 25 (4 X DWARLES 35 X3
(-0
19-2 4_[PL_SK X 10 (3/8) THK W/HOLES 148 A36
M T G 172)
1238 ! BEAM. TUBE 3 ) 18-5 PL_102 X 25 (4 X DWAOLES 62 A36
| (4'-0 3/4) I | 2= @'-4)
: OIS\ .. y - 186 BOLTS 19 (3/4) DIA HVY HEX WAHEX NUT| 283 A307
! - e rr AND WASHERS @"-8)
1 N | <1
! ' \\~ .
E60XX L o N, |
OR E7OXK\4.76 ! / N, !
LR | N @
i ,.’, \o‘ |
| 4 \o' [
| Vo]
i i ", i 3
L __.._i ___________________________________ i_.-_.._'_ —_—— [==] f>>
1 :\ ; 1 e ~
| } : | = S
i \ / | =l
E6OXX : 3 j - s
0R ETOXX 476 ! \ / ! =
TYP 4,76 | \\\ )// |
- l \ / |
P~ |~ 3 r ]
R IR | 1
~lo b ' '
g F | |
! (®) i ! ACAl
3 | i !
- I — N I S o
' o | | | 41!11-‘ ; ] 2|3
Il I N q 17 I | N
{'! h | ! H hoolom 1%
(:)\\\_‘—_——’ ! 1 é; i Eg th i N NOTES
i i i ' L | <
] r s L} ’ n “ .
/'{/ | I 3 i = I'« WORK THIS DWG WITH DWG #008, Q17 AND *0I9
- — I - n — I f - - 2. BILLED FOR ONE (1) GUIDED SUPPORT. TOTAL OF 400 GUIDE(
= . / E : o \ o o :;_:-ﬁl SUPPORTS REQD.
CL 21 (13/16) DIA HOLES : = ' f ‘ N
' 8-8)4 CONCRETE FOUNDATION
1880 (BY QTHERS)
/ (6'-2)
w UPPLER'S / MROWSEA 3 MO
Sgl’/g%FiT“LUG ASSEMBLY 2 5 @
NG ASSEMBLY 2 |z
(SEE DWG 008 AND 017 33 E B2l gl SECTION DETAILS
FOR DETAILS & BILLING) (3'-2) e BT S ] BEAM TUBE GUIDED SUPPORT
(TYP) 25 389 & LIGO
p> SECTION 8-8 o (o] S HANFORD» WA. AND LIVINGSTON, LA.
E‘; Eg g . CONTRACT NO
(FROM DWG #I7) .l = 5 ::sﬁ;::mmss-ls-w 938212
(SECTIONS NOT SHOWN FOR CLARITY) A S § 0.E  THONN owec 01§ | Rev
A\ b ASAS a ENGNEERING ASSIGNED sHrp 3
P rorcates cunce FRom prevRUS 5suE zgggg%‘ ggn

32124818



i HARK e DESCRPTEN LT e | o
4 19-1 BAR 50 X 4.76 @ X 3/16) N/HOLES 1093 |A572 Gro0
1550 3N '
G — 4 19-A GUIDED SUPPORT PLATE ASSY
238 19-3 4 [PL SK X 10 (3/8) THK W/HOLES es
_ 19-4 4_JPL 102 X 4.76 BEND 165 | 304 55
4°-0 3/4) 6 (29
T0_INSIDE q 195 MICARTA BLOCK 50 X 192 X 25 W/HOLES
OF TUBE BEAM TUBE | ~ @ X 4X1) GRAE GID)
CL 21 (13/16) DIA HOLES == = - 8 19-6 PL 76 X 10 (3 X 3/8) 102 (1) A36
FOR 19 (3/4) DIA BOLTS - e Rl | 4 19-7 PL 76 X 16 (3 X 5/8) 6_3) | eee
(TYP) | S s 3 19-8 PL 38 X 6 (1172 X 172) WALES 0z @ | a%
\ S < ! 19-9 RUN 6 (1/4) DIA (T X 19 R 6 X 19) 3660
N - —- GALY CABLE W/1/2° THREADED PLUG ENDY  (12°-0)
= ’ -— __f 8 19-10 BOLT 19 (3/4) DIA HVY HEX WARX NUT | 50 @) | A37
' l AND WASHERS, ‘
! i T- . 30 19-11 BOLT 19 (3/4) DIA HYY HEX W/AHEX NUT | 127 () | 304 %8
! . | (8-3X7YP 8 19-15 3/4 X 1732 THK MYLAR INSULATING % 3) | War
i l | SLEEVE. GROM F.H.MALONEY C0.) »
~ ~ - I . 16 19712 BOLT 19 (3/4) DIA HVY HEX WAEX NUT 51 304 S5
S o3 “ ! I l /@ AND_STAINLESS STEEL WASHERS @)
o~ ' '
o & , , I6 19-13 MICARTA BLOCK 44 X 44 X 25 WAHOLES
Sla O—: ER308L | ! ~ (1374 X 1 3/4 X 1) GRADE G
- ' 4.76 - ' ' - 8 1914 1 (G/16) 1.0, X35 0 3/8) 0.0.6ALY
4.76 o+ ' 41 ey FLAT WASHER
il v o= = e — thr———* 8 19-16 GROMMET 38 (1 172) DIA X 5K il
. CL 22 (1/8) DIA HOLES 40 < 546 W/ _G716) HOLE
Hp FOR 19 (3/4) BOLTS (1D . @ il £xx = SA 240 TP 304L
~ | \\’ (TYP) | ) ?-// I = (8-3) DETAIL 'A”
= "‘"’ ‘ N 2 ’ ' ? o .
AR\ WAL TR/ /1 [/ T T2
. ) . S
W , ! 2\ 77 L . n | 76X 25 3X 1)
_______ S J} 2 IR A s o [R | © | [/ somie L@
= Yo\ W) % : VAN g Y =\ | (

. - S ! RN\ | o ¢ ! A SIRECTION ER3ELy, i LN/
S kS ' | R ’ - ) . :_‘/n_ ‘4 4:16 | |
S|, 8= l SN . K%y | SEE DETAIL Y-Y sv|2 - ol SLOT N
i Kas ~N s ! 76 l A ' s|= W= \ ] i1}

= | ! A | 5) MICARTA BLOCK A ,
! 4 ' (GRADE G11) } i = =
; , } : (TYP) | | 6 (1/4) DIA \
CL 22 (7/8) DIA HOLES - b i« —5 = | (T X 19 R 6 X 19) / ~
FOR 19 (3/4) BOLTS@ ' V] X ‘ ‘ ’ ;‘3 @/ I' : GALV CABLE W/THREADED RING STIFFENER
W76 @) Lovg sieevesy 4% /L 4 ER386L S m L PLUG ENDS
R (TYP) VP 217V 4,76V N TP (18-3) o Ceory
2|7 (8-3) CONCRETE FOUNDATION
Lo I N

70 REMOVE SLACK) NOTES (TYp)

OR E70XX

LATERAL RESTRAINT CABLE 4.76 SECTION X-X

O BE TIGHTENED / Y DTHERS) (T1P) =t
jﬁ‘ . WORK THIS DWG WITH DWG %008, ®0I7 AND 018

2. BILLED FOR ONE (1) GUIDED SUPPORT. TOTAL OF 400
GUIDED SUPPORTS REGD.

3. ALL CARBON STEEL MEMBERS TO BE GALVANIZED.

23
() 1YP

76
(3")

-
1 _=
@

SECTION A-A

(FROM DNG #Q| 7) SS NASHER 2 SPPLER'S /7 ROUSER 'S S0
- S
3 (SECTIONS NOT SHOWN FOR CLARITY) (Te) 8 @
3= s _ p SECTION DETAILS
= 3| &
1 - 44 X 44 X 25 ; B BEAM TUBE GUIDED SUPPORT
Pl 34 X13/4%1) s |Zo LIGO ’
L ]' MICARTA BLOCK, @ g ;; HASIFORD. WA. AND LIVINCST[:; -mhi. .
. =& | | cUSTOMER'S NO N N
‘_.‘ <.L. GRADE (GIT) W/HOLES SECTION Y-Y 5 |:. 3] [er WAW oo _DET oate 3-15-94 930212
) (1/4) ) | (TYP) T 33 5 :s:;é smsz'nEvllHPstNwo ::: 019 Resv
TA lA . '—.Q w '\‘O W _D w E
) woicuTES Cunce FRoM PReVIUS ssuE NEENEENEE

32124819



R

HYDRAULIC LEVELING JACK
IN PLACE ONLY DURING
VERTICAL ADJUSTMENT

!
!
i
|

BEAM TUBE

~
ﬁ--l-r--]ﬂ\“ ‘::-II--\;‘—]‘I -—
i :: e ~\__‘-‘____u__|_—__/"
n:—Brm! b
aK S | " e———— .
A Pr
(T :| . s
T e—— S I
|
I
]

HYDRAULIC PISTON
IN PLACE ONLY DURING
LATERAL ADJUSTMENT

BEAM TUBE SUPPORT LEVELING

A

T

.—--...——.:‘.l__—;-.z..—l:-__'—.-
—

———

L

-k

) POKATES CHANGE FRON PREYIUS SSLE

Fig HARK 53 DESCRPTION LECH wec | o
| ERI-A VERTICAL JACKING SYSTEM
| JENERPAC P392 HYDRAULIC HAND PUMP 53321*)
| {ENERPAC GP-18S HYDRAULIC GAUGE
| |ENERPAC GA-I GAUGE ADAPTOR 712.81)
) JENERPAC HC-914 HIGH PRESSURE HOSE 1823(72)
| |ENERPAC A-66 MANIFOLD
4 TENERPAC HC-913 HICH PRESSURE HOSE 1829(72)
4 {ENERPAC RCS-101 LOW HEIGHT ,SINGLE 88/126
ACTING HYDRAULIC CYLINDERS 3.47/
4.97
4 ERL-1 FLUORGGOLD 'SLIDE BEARING PLATES 76 )
(1/16” THK FLUORGOLD BONDED 10
3/16° THK X 3 X 3 CS PLAIES.
4 ERI-2 FLUOROGOLD SLIDE BEARING PLATES 254 (10)
(1716 THK FLUORGOLD BONGED TO
37167 THK X 3 172 X 10* €S PLATES
8 ERI-3 SHEET 3 X 152 (1/8" X 6*) 152(6) ALUMINUM
8 ERI-4 BAR 6 X 152  (1/4° X 6*) 152(6) ALUMINUM
8 ERI-5 BAR 13X 152 (172" X 6°) 152 (6) ALUMINUM
8 ERI-6 BAR 25 X 152 (1" X 6”) 152(6) ALUMINUM
8 ERI-T BAR 51 X 152 (2" X 6*) 152(6) ALUMINUM
8 ERI-8 BAR 76 X 152 3" X 67) 152¢6) ALUMINUM
| ER1-B HORIZONTAL JACKING SYSTEM
| JENERPAC P-142 HYDRAULIC HAND PUMP 337
(13.257)
| JENERPAC HC-882 HIGH PRESSURE HOSE
| ]JENERPAC RC-53 SINGLE-ACTING, SOLID 165/246
PLUNGER HYDRAULIC CYLINDER 6.5/9.5
| {ENERPAC MZ-4002 EXTENSION TUBES 7% Q)
’ I |ENERPAC MZ-4002 EXTENSION TUBES 127 (5)
NOTES

I. —J

\— CONCRETE SLAB FOUNDATION

I QUANTITIES SHOWN IN BILL OF MATERIALS ARE FOR ONE

SET OF SUPPORT ADJUSTING HARDWARE. A TOTAL OF 2 SETS
ARE REQUIRED.

[CEI o

SUPPORT LEVELING

BEAM TUBE FIXED & GUIDED SUPPORT

L1GO
HANFORD,» WA. AND LIVINGSTON. LA.

CUSTOMER °S NO CONTRACT NO

REMARKS

REVISE BILL OF MATERIALS

UPDATED REV LEVEL.

8r WAW cnwxp DET oate 3-16-94 930212

D.E.THONN owc  ERI REY
ENCINEERING ASSICNED SHT 2

]

[)]

REVISIONS

BY

DATE | 12-T94

DATE
av

o
DATE
BY
CHKD |

onxb

32iZAERI



FORM: LPL.DGN LEV 6

PREPARED BY HOUSTON CONSTRUCTION SERVICES DEPT.

30212000 .DGN

CAD FLE:

BLLS | DWG NUMBER | REV Rl el IS
- DESCRIPTION % =
% ER-3 5 | HANFORD SITE LAYOUT: HOR. TUBE CONSTR.
=l ER-4 5 | HANFORD BUILDING LAYOUT | o=
HE 2|
f i ER-5 [ FAB SHOP CROSS SECTION S N
& El oy
=2|< ER-6 || FAB SHOP TOP VIEW AT STIFFENER FIT AND WELD SECTION | 2| &
] Sl »
= % ER-7 2 | HANFORD SITE; POWER DISTRIBUTION o)
[ w
Sl 2 o ER-14 || CROSS SECTION OF TRUCK LOADING
GIE 3 N x
N = ER-I5 | ELEVATION OF TRUCK LOADING =
ER-I6 || TRANSPORT AND HANDLING FRAME sl =
— S
z ER-20 5 | EXTERNAL STIFFENER FIT UP SEQUENCE o
L L
_ ; ER-2I i voID
HE ER-22 I | vo &
=5 2
] b ER-23 0 | Vo gl L
- [
& Y ER-24 2 | PLAN VIEW OF ACTUATOR LAYOUT & =
=
3 é g ER-25 0 | v - |3
- g " ER-26 0 | vod w|3 (3]
2 [=
ER-27 0 | v =
ER-44 o | vow g
%
ER-45 3| FIT UP cLAMP 7] I
a g ER-46 3| FIT UP CLAMP DETAILS g =
o o 5
— o 5 . Q
Mg ER-50 { | LEAK TEST STATION: ISOMETRIC VEIW
& o
> ER-5I 4 | HELIUM HOOD; LEAK TEST STATION =
> > - o (-
= ER-52 [ | vo o st
& = ER-53 || vom =
oy a
z o o= . ER-54 2| ST. HOOD TEST ENCLOSUREs TOP SECTION a
g2 2 2 = g =
8 & o B 9 | % ER-55 2| ST. HOOD TEST ENCLOSURE s BOTTOM SECTION |2 L
22 & 22 |& S
ER-56 2 | HOOD TEST ENCLOSURE s HELIUM HOOD DETALLS |2
ER-57 4 | SADDLE AND HINGE s HELIUM HOOD
. ER-58 4 | SADDLE AND HINGE DETAILS
L ER-59 2| HELIUM HOOD ENCLOSURE EQUIPMENT
I
n ER-60 2 | VACUUM PUMP END SEAL
> \El Z ER-61 2| VACUUM PUMP END SEAL ASSY IS
% = = :
= ER-62 2| VACUUM PUMP END SEAL s CARRIAGE SUBASSY -
=
3 g0 ER-63 2| VAC. PUMP END SEAL: ROLLING BASE SUBASSY p—o
w w)
o % oo ER-64 2| VACUUM PUNP END SEALs END CAP SUBASSY  [ZF|&|%2
= ™
=3 . " ER-65 2 | VAC. PUMP END SEAL: LIFTING FRAME SUBASSY x
=<|g = =
o | £ & =l == ER-66 2| MECHANICAL VACUUM PUMP LINE SUBASSY -
s = 2| &
| I = 3 § ER-67 2 | DIFFUSION PUMP LINE SUBASSY & E
tat il
5 % Z| 8 2 ER-68 2 | CROSS-OVER LINE SUBASSY 2% £
= 3 S|z 2 CONTINE. ON "0~ SHEET g
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CHILLER PLANT

ACCESS ROAD

UTILITY ROOM

L

OFFICE SHOP AREA

1

C——awsw——— O
a
'

o O

STORAGE
40%40

OFFICE TRAILERS

sinlals

BEAM TUBE

YACUUM EQUIPMENT AREA

NOTES &

I. SEE ER-04 FOR LARGER YIEW OF TUBE FAB AREA.

2. THIS SITE LAYOUT IS FOR STIFFENING, LEAK TESTING, AND CLEANING OF TUBE
SECTIONS AT THE INSTALLATION SITE,

% Supplier's/Purchaser's No.
= 42293842 50 53 7380 90100
=
3
B¢
g B2 ¢ LIGO PROJECT
B s | B3¢ HANFORD.SITE LAYOUT
- = &5 k2 HORLZONTAL TUBE CONSTRUCTION
r§ ; = ; — =
S gg =5 Customer's No. Contract No.
’% g A o By DKl Chkd Date _ $/23/93 9302|2ER
m SEEH N2 J.L RINGEL STETTER _ Qug 05 | Rev.
= AN A A K] Engineering Supervisor Shaeet =
L >
O] o ke k]
= } ROKATES CHIKE FRON PREVAUS SSE | EER f’.; ;% &
THS DRAFNG HAS BEEM ARED 8Y HOUSTON CONSTRUCTION SERVICES DEPT. (CHO)
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50° X 80" BUILDING

CAD FILE [30212004.06N ]

I |
[ TUBE CLEANING STATION [ J
I |
STORAGE | |
40%40
{ CLEAN TUBE STORAGE ]
[ CLEAN TUBE STORAGE | [ | ‘
I [ CLEAN TUBE STORAGE | | : |
TUBE RECEIVING,
SHIPPING RING REMOVAL
50 X 80 BUILDING - INSLLATED
I I
[ LEAK TEST STATION 1
OFFICE TRAILERS
I LEAK TEST STATION 1 [
I 2' X 40" 12’ X 40" 12* X 40
I TIME_OF FLIGHT LEAK TEST STATION I [
I |
50° X 160° BUILDING
I
| I |
, { SHFFENER-FEF-UR-AND-WELBING i | ]
I |
e e —— —RMSHON R HELDING ! f SHFFENER- T -UP—ANDHELBING - —--——--—- }——
I |
— REPHR-STATION b ] VAGHEM: PORT-INSTAELRFION ] ] |
| | )
TUBE STORAGE
000000000
GAS STORAGE Supplier's/Purchaser's No.
' ' 5 s £2,
= g)— ~
SE %) LIGO PROJECT
56 686 784 82 92 100 g2 |32 HANFORD SITE LAYOUT
I I : : : I z |E= HORIZONTAL TUBE CONSTRUCTION
§ e Customer's No. CMQ%B?IZNQ.
SCALE g E - By DKL Chka Date 9/23/93 =
Ry - 2 g. ERO4 Rev.
A S A i S'_g Eng\{é';;ngxl?grﬂﬂisor S:eot - 3
>
PP 1OCATES GHRKGE FRON PREVIS ISSLE RN R

)
THS DRARNG HAS BEEN PREPARED BY HOUSTON CONSTRUCTION SERVICES DEPT, (CHGY FORM CHC 30 A REV SEP 93 |




GANTRY

WELD MACHINE

STIFFENER FIT & WELD STIFFENER FIT & WELD
STATION STATION

STORAGE

TUBE TRANSPORT
TRAILER
Supplier's/Purchaser's No.
;
L]
By |3
= e 1} L160 PROJECT
§ EE FABRICATION SHOP CROSS SECTION
(=1
S gé
3 [ Cuatomer's Ne. Contract No.
) B |ey DL chkd Date _3-22-%4 9302I12ER
= WK J4 AINGELSTETTER Owg. BR5 | Rev.
= /N E Engineering Super visor Sheet - |
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IDLE ROLLS

!
. , n
[\ \—SEAN TRACKER NO

ONE (1)

MANIPULATOR RAILS

_}—— WiRE FeeDeR
NE {1}

/TRACK FOR SHORT MAKE UP STUBS (TYP)

1 3 H ( ] H [ ' ( T 1 ]

[ } '

PLAN VIEW

Supplier's/Purchaser’'s No.

s |2

=Sy LIGO PROJECT
%— 23 & FABRICATION SHOP TOP VIEW AT
3 ;}SE STIFFENER FIT AND WELD STATION
= 3%
(a £58
8 = C ver's No. Contract No.
=) g'a 8y RW Chkd Date 4834 93021288
] - & J.L RINGELSTETTER Dwg. ER-6 Rev.
= K] - - Y |
= A _; Engineering Super visor Sheet
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P 10 20 30 40 50 60 70 80 S0 100
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SCALE

~=

[0}

RUN POWER 2KM.
TO MID STATION

OFFICE SHOP AREA

CLEANING SHOP
80" X 50°

LEAK TEST SHOP
80" X 50’

STORAGE
40X40

OFFICE TRAILERS

VACUUM EQUIPMENT AREA

ACCESS ROAD

Supplier's /Purchaser's No.

S ¥5)
WELD FABRICATION SHOP
60" X 50
|
PERMANENT POWER 000000000
a
2

RUN POWER 2KM,
T0 MID STATION

) NDICATES CHANGE FRON PREVIOUS ISSUE

marks

MODIFY TITLE BLOCK

:

LIGO PROJECT

HANFORD SITE LAYOUT
POWER DISTRIBUTION

o G 3

ol ©
ou-ﬂ!
=]

o |©
X | = | X | | |
NL O D| NL
molomoomo

Cuatomer's No.

By DK chkd Date _3/10/34

Contract No.
930212ER
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Dwg. ER-07 Rev.
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Sheet * 2
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SPREADER BAR

TRENSPORT HRNDLING
FRAME
{SEE DNG ER-16) C

UNSTIFFENED TUBE

NOTES

I, TUBE SECTIONS MUST BE SHIELDED FROM THE SUN WITH
WHITETARPS DURING SHIPMENT . TARPS SHALL
CONPLETELY COVER THE TUBE SIDES. TOP AND ENDS.

2. STIFFENED TUBE SECTIONS MUST NOT BE SUPPORTED
ON THE TUBE STIFFENERS.
+ 3. TUBES MUST BE STRAPPED AT SUPPORT FRAMES ONLY.

/—— STRAPPING SEE NOTE 3

18 TON GROYE
MOBILE CRANE

Supplier's/Purchaser's No,

L | \/I =

13'-4

LIGO PROJECT

CROSS SECTION OF TRUCK LOADING
FOR SHIPMENT OF UNSTIFFENED
TUBE SECTIONS
Contract No.

ROAD

Remarks

4'-10

ADD NOTES
MODIFY TITLE BLOCK

CAD FILET 30212014 .068]

Customer's No. = 9302I2

5 By DKL Chkd Date _3-23-M4
o) J.L AINGEL STETTER Dwa. ER-14 | Rev.

Engineering Supervisor Sheet - |

8'-6

Tl o] | T} e
~Z| o] NE[B
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60°-0

SEE NOTE |
e

TRAILER

SEE NOTE 1

o

TRANSPORT /HANDLING
| FRAME

PROTECTIVE COVER
{TYP ALL ENDS)

TRANSPORT /HANDLING
FRAME _\

SEE DWG ER-16

D

SEE NOTE 4

Q@ N

NOTES

[. TUBE SECTIONS ARE TO BE SUPPORTED FROM TWG POINTS ONLY.
SUPPORT POINTS SHALL BE NO LESS THAN 4°-0 FROM THE TUBE END AND
NO MORE THAN 7°-0 FROM THE TUBE END.

2. TUBE SECTIONS MUST BE SHIELDED FROM THE SUN WITH WHITE TARPS
DURING SHIPMENT. THE TARPS SHALL COMPLETELY COVER THE TUBE SIDES,

TOPS. AND ENDS.

3. N ADDITION TO THE COVERS, ENDS OF THE INDIVIDUALS TUBE SECTIONS
SHALL BE PROTECTED AND COVERED.

4, MAXIMUM OVERHANG [S 5°-0.

Supplier's/Purchaser's No.
"

% |3 LIGO PROJECT

=
E w & ELEVATION OF TRUCK LOADING
A g= FOR UNSTIFFENED TUBE SHIPNENT
= 25 c
= Customer's No. ontract No.
"g, > |8y M.r;hkd 930212
2 o 2 J.L RINGELSTETTER Dwg. ER-5_| Rev.
: A ) % Engineering Super visor Sheet - I
- 3
2 P> rocates cmee Frow previous ssie | TE[2] TeIs] TMEI &
2 8)5|3181518| 3513
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<
o o
N\
. \ CUT HOLE FOR ——/ .
1’0 4 TIE DOWN STRAP 1’0
]
TOP VIEW
5
ks .
: { ; i .
f i T / [
| . -/
LN an) o |
4 DIA SCH. 40 PIPE
FOR LIFTING AND TIE DOWN
== % PL: (TYP, 2)
~
Yo DIA. X 9/, LONG BOLT
/( r v — % PL.
| 1
P :
s
¥ NOTES ¢
|. USE RUBBER SHEETING AS SOFTENER BETWEEN FRAME AND TUBE
SHELL. INSTALL SUFFICIENT RUBBER SHEETING TOPROVIDE A SNUG
FIT AROUND THE TUBE.
2. THE TUBE SECTIONS MUST BE HANDLED EACH SEPARATE.
R L»]
Supplier’s/Purchaser’s No.
s DIA. HOLE PL.
| G sTKING v L
) . (TYP. 4) 1A
i 1 2
! g [} LIGO PROJECT
= —t ug e TRANSPORT & HANDLING FRAME
= wE
- '3 8 2 FOR UNSTIFFENED TUBE SECTIONS
g F{]% 211%1!?[% gg% ' N Contract No.
g (TP, 4) T oy o0 s oo 3 | 030212
" SIDE VIEN o 2 Y JoiL RMSTE?”ER Dwg. ER-l6 Rev.
; ELEVATION VIEN _— A "’12 Engin'ee.ring Super visor Sheet - 1
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STEP

TAILSTOK - BY RANSOM: <

- CAPACITY = 3 TON
- PRESRAY SEALS

IDLE ROLL

TAILSTOCK]] |f ¢

£
A1

CTRACK

STEP

I. SUPPORT PIPE SECTION ON TWO IDLE ROLLS IN HIGH POSITION.
2. SLIDE STIFFENERS UP AGAINST IDLE ROLLS.

3. LOCATE REMAINING STIFFENERS TO LEFT AND RIGHT OF IDLE ROLLS.,
AT THE REQUIRED CENTERS.

HEADSTOK - BY RANSOM:

- VARIABLE SPEED 2 - 8 RPM <
- CAPACITY = 3 TON

- PRESRAY SEALS

STEP | Z

TAILSTOCK

§ I Iy I

50 St |

CTRACK
1

HEADSTOCK

STEP| 2

[. ENGAGE HEADSTOCK & TAILSTOCK AT ENDS OF TUBE.
2. LOWER IDLE ROLLS AWAY FROM THE PIPE.

3. SLIDE THE LOQSE STIFFENERS TO THEIR CORRECT
LOCATIONS.

STEP 3

TAILSTOCK

) 1) Sy

[ bt o640 wivutonion |

HEADSTOCK

STEP |3

f. RAISE THE IDLE ROLLS.

2. PURGE INSIDE TUBE.

3. PROCEED TO FIT ALL STIFFENERS TIGHT AGAINST THE PIPE.
4, AFTER ALL STIFFENERS ARE FIT WELDING CAN START.

Supplier's/Purchaser’'s No.

CAD FILE ] 30212020.06N]
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(EED

LIGO PROJECT
EXTERNAL STIFFENER FITTING SEQUENCE

Contract No.

Remarks

CHRWGE TYPE OF TUBE SUPPORTS
MODIFY TITLE BLOCK

REVISED AS NOTED

3-95 | CHANGE STEP NOTES

Cuatomer‘a No.
By AR _Chkd Date 04-N0V-43 930212ER
J.L . RINGELSTETTER Owg. ER-20 Rev.

Engineering Super visor Sheet - 5

S

~

Revisions
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By I¢
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-
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CAD FILET 30212024.06N]

MACHINE SCREW ACTUATOR

WITH 15* LIFT SCREW

(MODEL 9005 BY DUFF -NORTON) —\

I*-2Y%

SEE ER-25 FOR DETAILS OF ANTI-SWAY GUI

3 WAY MITRE GEAR BOX
(MODEL #SK-7658-M-2
by DUFF -NORTON }

MACHINE SCREW ACTUATOR
NITH 15° LIFT SCREW
{MODEL 9005 BY DUFF -NORTON)

2 or 3 WAY MITRE GEAR BOX

25k

.
“ & 3 ¢
{ lrfl IrJ] IL.]l 11 L 1 1 1 IH
7 N 0 S
| &
4 N
FLEXIBLE COUPLINGS K
(TYP})
2 or 3 WAY MITRE GEAR BOX

NOTES &

I, PLACE IDLE ROLL ON THIS MECHANISM.,

\ 1800 RPM X % HORSEPOWER GEAR MOTOR

NITH GEAR REDUCTION RATIO GF 7.5
(THIS WILL PROVIDE A I5" LIFT IN 30 SECONDS)

> NDICATES CHANGE FROM PREVIOUS ISSLE

Supplier's/Purchaser's No.

THS DRASNG HAG BEEN PREPARED BY HOUSTON CONSTRUCTION SERVICES DEPT. (CHGY

LIGO PROJECT
Sl |8 PLAN VIEW
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; : 2 JIM RINGESTETTER Dwg. Rev.
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CAD FILE [ 30212045.00N]

2 SQ TUBE
[ Ya THICK WALL

TACK
TACK

TYP

Al

Jgo

¥ SOUARE HOLE (TYP)

ER4G N

% PLATE
(4 REQ}

| 4] 50 NUT
OPTIONAL CLAMP

CLAMP RING ASSY

C ] CLANP ASSY
TUBE 48% I :ﬂ |
Y WALL
STIFFENER I T & o
/\/-
secTioN /A
W /CLANP \-/
Yo X 2 BOLT WITH
KNURLED KNOB | 3
— =)
- e A Y%
% - ] A
i ,L i
b~ ’ B
! ] = /
1 tiH
} ~ 4
PLATE2 X % X3 e
RILL #O Ti? ("
FOR ¥, BOLT PLATE2X % X 3 PLATE2X % X3

SECTION /A

ORILL AND TAP
FOR 2 BOLTS

SECTIN /B

WITH % DIA HOLES

wnome  \__J \_/
NOTES:
{. USE % DIA X 4 SWIVEL SCREW CLAMPS NITH SOCKET HEAD
EXCEPT WHERE NOTED.
2. WORK WITH DRANING ER-46.
i S TUBE X 4
s THICK WALL
Supplier's/Purchaser’'s No.
] L5
2 2 [}
: ¢ | [ [l LIGO PROJECT
™ ¥ (¢
VIEW m E L2 - FIT UP CLAMP
u § E g Cuatomer'a No. Contract No.
3 H ey RER_crka___ oote 1-2.03 930212ER
5 J.L. RINGELSTETTER Owg. fR-45 | Rev.
= Engineering Supervisor Sheet - 3
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se MARK ASsY DESCRIPTION ] SPEC | EST WeIoHT
4] ER46-1 PL¥ X A3 I
4{ ER46-2 PL Y, X SK A36 5
¢ 40 PL2X % 0l 3 [A% 25
e 20 SQUARE TUBING I X Vp WALL 0] 10 [c.s. 20
s 4 SQUARE TUBING 15 X Y& WAL o4 [Cs. 2
4 PL2% XY XK 0| 3 ¢.5. 3
68 1, DIA SWIVEL SCREW CLAMPS 0] 4
{CARR LANE CL-40-55C-5 OR EQ)
20 HAND KNOB ASSY W/ DIA SCREW o] 2
1% SQUARE HOLE (TYP) {CARR LANE CL-7C-HKAT OR EQUAL)
g 48 4, DIA S0 NUT
N
3

B
v

1%

\
\
'{6 DIA HOLE m

CAD FILE ] 30212046 .06N]

I, WORK WITH DRAWING ER4S.

A
AN |

N,

2/,
V\TE

%45 DIA HOLE

~

Suppiier's/Purchaser's No.

i J\® ,

TP

LIGO PROJECT
FIT UP CLAMP DETAILS

Contract No.

Customer'a No. = 930212ER
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CAD FILE ] 30212050, 06K]

COLD TRAP
END SEAL
ASSEMBLY

HELIUM ouT

™,

 VACUUM
DUAL GAUGE

SADDLE ASSEMBLY

TP SECTION
HOOD ENCLOSURE

e e
ST ENCLOSUR
\ HELIUN IN

VACUUN PUMP TUBING SECTION
END SEAL

ASSEMBLY
SADDLE ASSEMBLY

BA
7A

LEAK TEST STATION

I

) %ﬁ |
s‘w‘!
=
'}J/ﬁ\\/

LTRSS ’
Qf”gw" [ ARRANGEMENT
W’éﬁ,y} l"g’*" N %%AWGE TPllijg PTEDSST5 BENCLOSlRE]
'\\’%f ‘l’- ‘\'#i) Supplier's/Purchaser’s No.
e =
28 s LIGO_PROJECT
2235 LEAK TEST ARRANGEMENT
g % = LEAK TEST STATION
MECHANICAL gg; ISOMETRIC VIEW
VACUUM CLE I pe—— Contraci N
PUMP UNIT ' 2 |ay B chka_RDS Date 32594 930212ER
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12° % 40°'5 N
ER58 -A
21"-4 4 ' I
TYP SPACING PC (ER55-4) (TYP)
P G55 | N
— —  — ———————— ———————
ERS5-A
F ER58-19 (‘) N
-0 4-3, 37410 2'-h 52 5°-2 X5 =250 5.2 2 |7 30m0 43, 4'-0
i LEFT SIDE VIEW
847 {SADOLE AND HOIST NOT SHOWN)

ELEVATION VIEW ’
STANDARD HOOD

(3 REQUIRED)

Supplier's/Purchaser's No.
g s LIGO PROJECT

. §§§§ LEAK TEST ARRANGEMENT
g g gl HELIUN HOOD
= R LEAK TEST STATION
o~ = ustomner" i ontract No.
= LA ce oo war | _S30712EH
m 20 2 J. L. RINGEL STETTER Dwg. ER-5I | Rev.
E A A A :2 Engineering Supervisor Sheet - 4
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SHP

LENGTH

o MARK "g_g" DESCRPTION T en SPEC | EST WEIGHT
3] ERS4-A STANDARD TOP HOOD ASSEMBLY 23769
7B\ ERS6-1 18 [PLATE SK X ; (ROLL T0 2°-6% RAD) | 10] 9% |A36 15750
e \__/ ERS6-2 12| PLATE % X SKKF 807 X 16°-5% W/AC3 CB)| 16] 5 236 3189
JOINT
r%%YE|=”6ELI=?_Ac5151 : ERS6-3 12| PLATE % X SKICF 805 X 16°5% W2 c&)| 15] 109, |A36 3060
ROLLED HARD WAY ERS6-4 36 [PLATE 4 X V) X K FIN | 8] 5% [A% 1020
TYP (ER%1) ERS6-2)TYP (ERS6-3)TYP ERS6-4) TYP » ¢ < S| il 5%
- i"'“ ERS6-5 6 | RUBBER 4 X K (55-65 OLROMETER] | 64] 7 BUTYL 174
' ERS6-6 6| PLATE Y5 X SK (CF 3% X 5° -2 ¢ A36 354
ERS6 -7 6|BAR I° X K ROLL FIN | 6| 5% |A3% 122
: SR | 91 5%
SEE WELD JOINT B* —1  f—s ROLLED HARD WAY ERS6-8 24| BAR Y2 X K FIN | 3] 24 [A3 63
(TYP 5 PLACES) SR | 6] s
ER56-9 6| RUBBER 1” X % {55-65 DUROMETER) BBH 6| 6% |BUTYL 15
ER54-1 72| CAP SCREW Va DIA HEX HEAD ol % IsE@®2 3
4 43/, 5 -1, 59 X3 =156 9207 ER54-2 3] SMALL FLANGE LONG DN 40 ISOKF of 1% |CARB STL 6
BALZERS® NR. BP 217 216 {70 MM-LENGTH)
32°-3% AXIS SYMMETRY OR EQUAL
EXCEPT NOZZLES ER54-3 3| Y4 DIA NPT PIPE COUPLING 0 1% | FORGED STL 3
64"
= - | TP
{TYP ORIENTATION) (32 { e Y ® L
ER56-|
Ly ] |
ER56-4 t |
~ ~=
A Y
7Y ER36 -3 ERS6-2 TYPICAL WELD DETAL
S
PZS D> PC (2)T0 HELIUM HOOD P PC(3)T0 HELIUM HOOD
ERS6-5 ERS6-5 §0°
SECTION /B SECTION /€
u U GRIND FLUSH
BOTH SIDES
GLUE RUBBER TG STEEL (TYP) z | v }
ERS6-1 NOTES .
! =
. , < = ERS6 -3 I. WORK THIS DWG WITH DWG ER-56.
; JOINT “A* 2. C"-CLAMPS AND GLUE SUPPLY SEE DWG ER-55.
ER56-6 P =
Ya ; ER56 -8
TYP 7 4
! j ER56-9
ER56-2 ]
\ 4 ERS67 Yis GRD FLUSH
{ OTH SIDES , .
\ | I/ ] TYP CRIND FLUSH Supplier’s/Purchaser's No.
\ g : ik
ER565 & : H CBl
J / 1 - §. ; "
GLUE RUBBER D) T Ya GLUE RUBBER TO RUBBER (TYP) ;; 5 L160 PROJECT
» n — E
= T0 STEEL (TP) JOINT "B Be= . |s| LEAK TEST ARRANGEMENT
3 - =] STANDARD HOOD TEST ENCLOSURE
2 SECTION /D Byl TP SECTION
% gs 5 Cuatomer‘s No. Contract No.
b= U | | By _BSA Chkd_RDS Date _3-4-84 930212ER
= H8ET 8 J. L. RINGELSTETTER Dwa. ER-54 | Rev.
= A A & Engineering Supervisor Sheet - 2
p EEREEREEE
2 P> 10cTES e FRON PREVINS ISSLE 552;5},,53“

THS DRAWNG HAS BEEN PREPARED BY HOUSTON CONSTRUCTION SERVICES DEPT. (CHDY
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CAD FILE] 302i2055.06N]

sHe MARK ‘? DESCRPTION FTLEN‘,;NTE'HE SPEC | EST waoHT]
WELD JOINT “A” ‘3‘ 2| ERS5-A STANDARD BOTTOM HOOD ASSEMBLY 20002
S(%Pugcpfﬁdég ) ERS6-) 18] PLATE SK X Vs (ROLL T0 2°-6% RAD) | 10| 9% |A% 15750
ER56-2 12] PLATE % X SK(CF 80 X 16' 5%, NAPC3 C8] 16| 5 |A%% 3189
4'-0 4:-3, 3'-10 2" 5'2X3=15% 21 AXIS SYMMETRY ER56-3 12| PLATE % X SKICF 80%% X 16°-5% W/pc2 ¢4] 15] 103, [A3% 3060
x EXCEPT NOZZLES R ER56-4 36 PLATE 4 X Vg X K FIN| 8] 5% [A% 1020
(T ER563) 1P OLLED HARD WAY Va L 522
= v, ER56-5 6| RUBBER %, X SK (5565 DUROMETER? | 64| 7  |BUTIL 74
; ER56-6 & PLATE 5 X SK_BURN A3 354
SEE DWG ER-54 ER56-7 6] BAR I X SK ROLL g{r; g gz’f A36 132
WELD JOINT "B~ (TYP 5 PLACES) {
TYP(ERS6-2 A ROLLED HARD WAY ER56-8 24| BAR % X SK FIN| 3] 25 [a3% 63
] SHR | 6 2hs
ER56-1TP ER56-9 6| RUBBER 1" X %, (55-65 DUROMETER) BBE| 6 6% |BUTIL 5
el , o al : ERS4-1 72| CAP SCREW ; DIA HEX FEAD ol % [SAEGR?2 3
56l 6'-7 19°-8% %
- { \f+—5 ER54-2 6] SMALL FLANGE LONG DN 40 ISOKF 0] 1% | CARB SIL 12
32'-3% \. "BALZERS” NR. BP 217 216 (70 MM-LENGTH)
~ — GEDINR | O0R EUAL
64" T ER55 -1 [ PLATE S X o [a% %0
ERS6-10 12| PLATE % X SK (CF 6 X 31 CI) 2] 1% |A% 180
SUPPLY FOR HOOD ASSY ER54-A AND ERS5]A
6 ERS5-2 GLUE - RUBBER TO STEEL (, PINT CAN) 5
6| ERS5-3 GLUE - RUBBER TO RUBBER (5 07 TUBE) ;
24| ER534 “C*-CLAWP "DE-STA-CO” NODEL T257-6 480
OR EQUAL
ERS6-5
ER56-]
TYPR‘ ER56-3
- 2 —
\ LS ERS6-2
S
2 G-
/0<(‘~
ERS6-1
_>
_ ERS6-4
___>

GLUE RUBBER TO STEEL (TYP)

(D
\ERSY/

ER TG RUBBER (TYP}

TYP GRIND FLUSH ‘

GLUE RUBBER TO STEEL (TYP)

P

uf 4

SECTION / F

_/

756-10)

JYP

> POICATES CHANGE FRON PREVIOUS ISSUE

>

NOTES .

WORK THIS DWG WITH DWGS ER-54 AND ER-S6.
WELD DETAIL OF PC (ER54-2) TO HOOD SEE DWG ER-54,

Suppfier's/Purchaser’s No.

Remarks

LIGO PROJECT
LEAK TEST ARRANGEMENT

STANDARD HOOD TEST ENCLOSURE

BOTTOM SECTION

CHANGE PC MKS AS NOTED AND
BILL OF MATERIAL
MODIFY TITLE BLOCK

GENERAL REV.

Customer's No.

IEE]]

By _BSA chkd RIS Oate _3-4-94 -
J. L. RINGELSTETTER

Engineering Supervisor

Contract No.

930212ER

Owg. ER-55

Sheet -

Rev.

2

Revigsions

Date

#

:
gh
Eau
g
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CAD FILE | 30212056.06N

7 11% £ NARK AP?SY DESCRPTION FT | INCHES | _SPEC _|EST WEIGHT
| SEE DWGS ER-54 AND ER-55 FOR BILLING
-
S g e,
- é'/ 5N
Y
|
* %, HOLE (TYP) "] i
r 3 T .
e % oL 5.9, %o /8
CHORD
[— —_— Ez ~—~—.
Ys THICK — t
A L
Yy THICK =
- 165 . .
%
h_"\"l l_| h NS & FS 6 HOLES EQUALY SPACED- /o THICK
= F ORILL NO.7 {.201) X U DEEP
J L EDGE A TAP Yy - 20UNC-2 X % DEEP (MAX)
3
% THICK &
= 2y <
L 157-10% __1 {
f /EDGE A K ¥
EDGE ¢
A —— "
1" THICK CHORD
CZP 3
¥ THICK i ~— T Y THICK
—
o 647 —=f
S f— —l‘l
i’f VULCANIZE AL JOINTS (TYP) —=f NOTES ®
2 f = I 7 g 0 [, WORK THIS DWG WITH DWGS ER-54 AND ER-55.
! L\\ ~ 2. CUTS 8 PC (2) AND 4 PC (3) FROM PLATE 80 X 16°-5% X % THK.
EDGE B == EDGE B L[ o ]
Yy THIcK —
TEMPLATE FOR CUTTING PC (2) a0 PC (3)
' {SEE NOTE 2) N
30° ¥ Supplier's /Purchaser's No.
6LUE SIDE
V‘l ) o o ~—
2 ) — 50 s| |3 LIGO PROJECT
P Lo cam- 241 2 | |8 LEAK TEST ARRANGEMENT
4’ ' VERSINE - 5% ! 2t B HOOD TEST ENCLOSURE
¥ <] y % 2 HELIUM HOOD DETAILS
EDGE A EDGE B =3 1= Customer's No. Contract No.
e EDGE ¢ 6'-6%2 J ’-—'—_—- j ¥ |By BSA chkd RS Date _3-4-34 = QSROSZSIZEFi
1 Y T2 wg. -! ev.
] —= % THICK A 1 /\ 'ﬁ Engukkér?ﬂifﬂm Sheet = 2
}mcms CHANGE FRON PREVIOUS ISSUE E{%éagﬁ%gé&

THS DRANG HAS BEEN PREPARED BY HOUSTON CONSTRUCTION SERVIES DEPT. (CHD) FORM CHG 30 A REV SEP 93 |




OPEN CONFIGURATION

A58 -1

P

SECTION /A

ERSI

& T T
1

SECTION @

€552

-y

N
N

]
L/

SEcTIoN /F
N

EE
i |
|
) | L]
V: P ERS8-14 M NOTES =
> = o 1 S TR, . WORK THIS DWG WITH ER-S AND ER-58.
-19 SR
i
ER56-] I é: e
Supplier's /Purchaser’'s No.
ER58-A = -
- L nE LIGO_ PROJECT
_ 3 1§ LEAK TEST ARRANGEMENT
g e |© SADDLE AND HINGE
SECTION /D SECTION /¢ 1 vy T
N SECTIN /B \__/ ST | B owe B ome 20 | SR
v A A A :: Engineering Super visor Sheet - 4
}mrzsmmmoumwsnsaz NE A ERED
mmnnémmmmmmmmm.(m FORM CHG 30 A EVSPH,




SHP MARK assy DESCRPTION et SPEC | EsT wioHT
e 3' 6% 6 |ERS8-A SADDLE ASSEMBLY 7690
NS & FS (3 P ROLLED EASY WAY ER58-1 6 [PLATEO X, ROLL TO 2'-7 RADIUS__ | 6 | 9% |A36 627
y TYP 2" -8 ER58-2 6 | PLATE SK X % (CF 43 X 5°0 C1) 4 | Th a3 293
S ¢ ER58-3 2 [PLATE 9 X I 3% M6 §70
N Vi ER58-4 6 | PLATE 9 X %5 WAHOLES 9{2% |3 850
i ) ER5B-5 6 [PLATE SK X% (CF 475 X 8°-7C) |8 | 0% 1A% 3132
¥ | o ERS8 -6 6 | WIRE_ROPE_SHEAVE W/ ROLLER BEARINGS 2
% 4 6 NOM OD-FOR ' NIRE ROPE_"MCKISSIK
5 STOCK NO. 472875 OR EQUAL
ERS58-7 6 | SHAFT 1.997 0D (MACHINING) 0| 3 [com 18
SECTION m /@ ER58-8 12_[PLATE Sk X % (CF 3 X 5% CI) 015 [M6 15
U /® . ER58-9 6 | WEDGE SOCKET S-421 “CROSBY* FOR 5 DIA CAST STL 30
S o WIRE_ROPE_STOCK NO. 1040322 OR EQUAL
" | P e = ER58-10 2 [PLTE SKX 1 (CF T X 8heh [0 | 7h A% 138
+ = ( & - ERS8-1I 6 [PLATE9X % 8|6k [M% 785
i @\ 5074 NS & FS(I0 . *-:' 1/ 254 ER58-13 & | PLATE K X o (CF 6 X -8 CI) A36 %0
4 il o N SHEAVE_AND HINGE FIELD ASSENBLY 4717
mf I5e\(TYP ) i N 5 12_| ER58-14 PLATE K X 5 (CF 42 X 8°-9 ¢I) A36 558
A 4 % = > 12 | ER58-i5 SHAFT 1.997 0D (NACHINING) 05 [clos 107
] D S ENNE PR 6| ERSB-16 SAE-660 CAST BROZE BEARING W/BORE=2 | 0 | 4%  |BRONZE 15
® N\ 2, 0B (CF BEARING 5° LENGTH)
mw ‘{1 "McMASTER CARR* NO. 638IK374
/ 2 . 24 | ERS8-17 PLAIN WASHER 2 DIA WIDE CARB STL 12
L 6 | ERS86 VIRE ROPE SHEAVE W/ ROLLER BEARINGS 12
o (£ 105 2'-6% oLIP % (TYP) 6 NOM OD-FOR "5 WIRE ROPE "McKISSIK"
3 _/ STOGK NO. 472875 OR EQUAL
N % 311l 6 | ERSB-18 , DIA WIRE ROPE 7510 [IPS W/ANRC 105
¥ ¥ A § | ER58-I9 RADIAL PISTON TUGGER HOIST SERIES HNKL 3630
1 / [’TYP Q)= 2 3000 LBS RATED CAPACITY FOR Y DIA
— ™ WIRE_ROPE_"GARDNER-DENVER" N0. 75213M47
OR EQUAL
4% Qg Y 12| ERS8-20 PLATE 4% X % 0] 4% A% 2
' 9" 2% & | ERSB-2I PLATE 4% X % » L6k |A% 57
i l 6 | ERs8-22 HORIZONTAL LEAD BLOCK W/B DIA SHEAVE 126
e N 2//,TON WORKING LGAD, ', DIA WIRE ROPE
T = “CROSBY* NO.7720I5 OR EQUAL
R+t id 48 | ERSB-12 STANDARD KWIK BOLT 11 -SIZE 3 018 |CARASIL %
7 OIA HOLE - *HILTL" ITEN NO. 000453779 OR EQUAL
AN s DIA HOLE
2% o 4°-11% \“E%Z‘,
R DETALL m SECTION D
">‘~ v \_/ et _
“ < .
2. 39.5° NOTES &
N4 - 4, RAD ] o
4 [ i ’ég'ﬁﬁgﬂé‘ ik I, WORK THIS DWG WITH DWG ERS7.
\, e . T T e @
CLIP % (TYP) A HOLE 2.5I5 + 010 DIA
:: . '{ < E’;:TI o Supplier's/Purchaser’s No.
RAD=3Y, RAD<1.260 +.005 = N
HOLE 2.000+.010 DIA\ RAD=1%} < % ! E
T ' RS GO PROJECT
! g | Ll
- | - | B Y LEAK TEST ARRANGEMENT
= = SADDLE AND HINGE DETA
/ ) SECTION /" E 0k -
Customaer's No. ontract Ro.
: \_/ H bl ég By ROS_Chkd RS Oate 2-10-04 930212ER
NSE TS 2 J. L. RINGEL STETTER Owg. ER-5B | Rev.
==_ ———'-= _— _— A A A :g Engineering Supervisor Sheet = 4
PP MOCATES CHAYGE FRON PREVIUS ISSIE agﬁs%ﬁm%é&
THS IRAING HAS PREP RED

BY HOUSTOM COMSTRUCTION SERVICES DEPT. (CHG) FORM CHG 30 A REV SEP 93 |



LENGTH

i"é" MARK 3 DESCRPTION e mmies]  SPEC | est waek]
LEAK TEST STATION {3 REQUIRED) X
3{ ERS9-A EXHAUST LINE 40 MM
ER59-| 3| KF BELLOWS-SEALED STRAIT-THROUGH VAUVE STN STL X
ELECTROPNEUMATICALLY OPERATED DN 40 KF
"LEYBOLD” CAT. NO. 299 23 OR EQUAL
ERS9-2 6| CLAMPING RING DN 40 ISO-KF "BALZERS” ALWN X
ORDER NO. BP 217 428-T OR EQUAL
ER59-3 6| CENTERING RING DN 40 [SO-KF "BALZERS” SINAITON X
ORDER NO. BP 213 143-T OR EQUAL
ERS9-4 3] HOSE NIPPLE DN 40 ISO-KF-45"BALZERS®| o 12 [ALWM X
ORDER NO. BP 220 327 OR EQUAL
HELIW OUT TO @ ERS8-5 3| PVC HOSE WITH EMBEDDED STEEL 00 PVC X
WIRE SPIRAL -45 NOM. DIA *BALZERS*
ORDER NO. B 2359 8378R OR EQUAL
ERS8-6 6} HOSE CLIP -45 NOM. DIA "BALZERS” STN STL X
ORDER NO. B 4163 I1IB OR EQUAL
1] ERS8-7 EXHAUST HOOD CARB STL X
3| ER59-8 6 DIA VACUUM DIAL GAUGE, WITH !4 MPT BRONZE X
BOTTOM CONNECTION, HIGH ACCURACY
“MCMASTER -CARR” NO. 4105K2 OR EQUAL
3| ER59-8 EVACUATING ENCLOSURE LINE 40 MM X
ERS9-9 3| KF BELLOWS-SEALED RIGHT -ANGLE VALVE STN STL X
W/AQUICK -ACTING KNOB-MANUALLY QPERATED
DN 40 KF "LEYBOLD” CAT. NO. 288 13
OR EQUAL
ER59-2 91 CLAMPING RING DN 40 1S0-KF "BALZERS* ALUN X
ORDER NO. BP 217 428-T OR EQUAL
ERS9-3 9| CENTERING RING DN 40 [S0-KF "BALZERS* STNNITON X
ORDER NO. BP 213 [43-T 0R EQUAL
ERS9-10 3| PVC HOSE DN 40 ISO-KF °*BALZERS*® 3 %P X
ORDER NO. BP 226 4I7-T OR EQAL
ERS9-11 3] TRIVAC B ROTARY YANE PUMP MODEL D658 561
53.0 CFM {1500 LTR/MIN}. POMER 3 HP,
VOLTAGE 200-230/460 VAC. FREQ. 60 HZ.
W/HYDROCARBON OIL, 40 KF FLANGE
"LEYBOLD* CAT. NO. 812956-2 OR EQUAL
3] ERSS-C BACKFILLING LINE 40 NM X
ERS9-9 3| KF BELLOWS-SEALED RIGHT -ANGLE YALVE STN STL X
W/QUICK -ACTING KNOB-MANUALLY OPERATED
DN 40 KF “LEYBOLD® CAT. NO. 288 I3
HELIUM IN OR EQUAL
ER59-2 6| CLAMPING RING DN 40 1S0-KF “BALZERS” ALUN X
ORDER NO. BP 217 428-7 OR EQUAL
ER59-3 6| CENTERING RING DN 40 [SO-KF "BALZERS* STNAITON X
[SOMETRIC VIEW ORDER NO. BP 213 143-T OR EQUAL
ER59-10 3| PVC HOSE DN 40 ISO-KF °BALZERS" 3 3% [P X
STANOARD TEST STATION ORDER NO. BP 226 417-T OR EQAL
Supplier's/Purchaser's No.
H CBl
a
= |3 LIGO PROJECT
= g=3: |§ LEAK TEST ARRANGEMENT
= wEEE HELIUM HOOD ENCLOSURE EQUIPMENT
2 syzE
§ 388 Customer's No. Contract No.
= :’-;l ¥ |8y _BSA_Chkd RS Date _3-9-04 9302I2ER
— ST J. L. RINGELSTETTER Dwg. ER-59 | Rev.
— A A a Engineering Supervisor Sheet - 2
= »mcnsscummoummsai FOREEREEE
= al6181a15(3121518
THS DRAING HAS BEEN PREPARED BY HOUSTON COMSTRUCTION SERVICES DEPT. (CHG) FORM CHC 30 A REV SEP 93




S MARK o3 DESCRPTION e SPEC | EST woHT
* 1| ER6I-A ROLLING VACUUN END SEAL ASSEMBLY X
* | ER0-B UHV NULTI-GAUGE 115 VAC/60 HZ X
“VARIAN® PART NO. L832130I
* || ER6O-C SPOOL ASSEMBLY X
ER60-1 1| FULL NIPPLE WITH 8 ASA ROTTABLE TWO STN STL X
GROOVED FLANGES LESKER® PART
NO. AFNIIX0GOLGZR OR EQUAL
ER60-2 2| 0RING & ASA SIZE "LESKER* PART VITON X
NO. 0-¥265 OR EQUAL
ER60-3 6| BOLTY, DIA REG FIN HEX HEAD ol 2% |[A30m X
ER60-4 16 PLAIN WASHER % DIA NARROW CARB STL X
ER60-5 16| NUTY, DIA REG FIN HEX AS63A X
¥ 1| ER60-D MECHANICAL VACUUM PUNP UNIT 2300
DR | ER60-6 1| ASSEMBLY OF °LEYBOLD" RUVAC WAUZ00I X
: ) SINGLE -STAGE ROOT PUNP CAT.NG, 0175/ ]1
(0] f (5] AND DK200 ROTARY PISTON PUMP CAT.
NO. 89503-1 MOUNTING ON 32-INCH WIDE
= . | FRAME “INDELCO”
ERGO-7 4] ACME ROD 1Y/, DIA- 5TPI RIGHT-HAND THD| 0] 6 CARB STL X
__ l "MMASTER -CARR” NO. 98935131
| ' ERE0-8 4] FLANGE MOLNTED UNIT- 1% DIA BALL CARB STL X
TRANSVER HIGH CAP. "McMASTER -CARR*
l: ?lm— NO. 2415T64 ZINC PLATTED
I ER60-9 4 ACME NUT IV, DIA- STPI RIGHT-HAND THD) CARB STL X
"MCMASTER -CARR * NO., 94815A116
i TN ERG0-10 4] ACME BRONZE ROUND NUT IV, DIA - STPI BRONZE X
- i RIGHT -HAND TRD "McMASTER -CARR
o NO. 95072AI18
ER60-I1 4] ACME MOUNTING FLANGE I/, DIA CARB STL X
"MCMASTER-CARR * NO.. 950824645
EEDE: HELIUM MASS SPECTROMETR 30
ULTRATEST UL400 HELIUN LEAK DETECTOR
“LEYBOLD" CAT. NO. 89635-100
WITH OPTIONAL HIGH SENSITIVITY
2 % 10° atm cc/sec OR EQUAL
* BILLING FOR [s 3 REQUIRED.
ELECTRICAL =
CABINET
b g
D - NOTES 2
] [. WORK THIS DWG WITH DWG ER-6I.
_ 2. BALL TRANSVER UNIT DETAIL SEE DG ER-63.
éﬂ P> 3. DIFFUSION PUMP SKID AND ROUGHING PUNP SKID
_% {r CAN BE COMBINED [F DESIRABLE.
1 1k vl
e S, .
= :-f; e 15 = [a=)
'ﬂl S :: . R N % + +
?’: Egﬂ;‘ E‘.ﬂ; ?;a". ?.é: g’é:" IV,"— gg ?’::. - Supplier's/Purchaser’s No,
< K& ipe, oinf - < Al -
NS 2
ELEVATION VIEW 25 . -
§§§ 3 LIGO PROJECT
] seuz (¢ LEAK TEST ARRANGEMENT
= ges VACUUN PUMP END SEAL
pr=¢ tefe e
§ sggg Cuatomer's No. Contraoct No.
= ’:’i F| |ey 85\ chka 05 oote 3994 930212ER
™ W &l .. RiGALSTETIER Dwg. ER-60 | Rev.
=1 A A K] Engineering Supervisor Sheet - 2
L Dl o D] o O] o ;
g } INDICATES CHANGE FRON PREVIQUS ISSUE sjglg ’Sglgggg «

AED 8Y HOUSTON CONSTRUCTION SERVICES DEPT. (CHG) FORM CHG 30 A REY SEP 93
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e MARK e DESCRPTION FrLMGES] SPEC |EST weioHT
% || ER6I-A VACUUM END SEAL ASSEMBLY X
ER62-A 1| CARRIAGE SUBASSEMBLY X
ERG6-A 1| MECHANICAL VACUUM LINE SUBASSEMBLY X
ER67-A 1| DIFFUSION PUNP LINE SUBASSEMBLY X
e ER68-A 1] CROSSOVER LINE SUBASSEMBLY X
ERGT-A ER69-A 1| INTERSPACE VACUUN PUMP LINE SUBASSY X
] ER69-B 1| RGA LINE SUBASSEMBLY X
= : f ! ER69-C || IONIZATION GAUGE TUBE SUBASSEMBLY X
ER62-A [ \ ER69-D 1] THERMAL CONDUCTIVITY GAUGE TUBE
SUBASSEMBLY X
e
¥ BILLING FOR | + 3 REQUIRED.
FR62-A :
—
10 (ER60B \ (- :llrﬁ:,_ ER69 B
- /V
| H ER64-A
. i o LIGO TUBE
ERG6-A L. | o —@Ree D
willilii Goa ;
_ N
Eg\l; G'J Aol e
by I E — S
g i
= 4 !
»To HMs (ER60-E 7 ER63 -1 |
c -l ¢ : Ll ]
! | (T )
; I
j ERG3-A J —-— 4 .
| /l R63-I0
Vi
A SEE NOTE |
/ (ER69-A) 8 _‘ﬁ“ .
= i ERE9-A p> TYP DETAIL B
| %
= T — = —
% % % — %— NOTES.
4% A, RS vk - o Ty ' . Y AP BEFORE VACUM IN LIGO TUBE.
% h -5 e g P || Y Wk BOLT (ERG3-T) BEARS AGAINST HELIUM HOOD DURING VACUUN.
, pests! 2. TYP DETAIL AT 180° (BOTTOM}. DETAIL SIMILAR AT 60° AND 300° EXCEPT PC (ER63-10
2’8 3 -0 3'-3 3 IS WELDED TO (ER64-A).
5'-6 49
- D— —®= Supplier's/Purchaser's No.
ELEVATION VIEW LEFT SIDE VIEW N a
LIFTING FRAME OMITTED FOR CLARITY g CEl IGO0 PROJECT
s 2 L J
= 5
_ 8 | LEAK TEST ARRANGEMENT
= - VACUUM PUNP END SEAL
= g :: ASSEMBLY
[¥=4 ‘.I_-l_z
g 5;§§ Customer's No, Contract No.
- ﬁ F |ey BSA chka RDS Date 3-10-84 QSR(L?IIZE%
- s T2 Dwg. ev.
: A 7 A vg Engi;\';;r?rf'fﬂshzlimor Sheet - 2
(S >
2 » PNOICATES CHANGE FRON PREVIOUS ISSUE 3%;:;%%;;3%];; &
méﬁmmmmmwmmmmmgmm. (CHBY FORM CHC 30 A REY SEP 93




ER65-A

Swe MARK DESCRIPTION SPEC st weiT
¥ 1] ER62-A CARRIAGE SUBASSEMBLY X
ERG3-A ROLLING BASE SUBASSEMBLY X
ERG4 -A CAP SUBASSEMBLY X
ER65-A LIFTING FRAME SUBASSEMBLY X

% BILLING FOR | s 3 REQUIRED.

/

£303> 7

\

\

T

E3°5>‘W7\=\

NOTES:

vz vk I 5ng

Pare’ Peret Pere

=®:
END VIEW

V&
Pone’

CAD FILE [ 30212062.06N]

iva: o

Pt EAYY

SIDE VIEW

> NDICATES CHANGE FRON PREVIOUS ISSUE

{ER63-A)

~
.

\N

SECTION /B

_/

pes !. WORK THIS DWG WITH DWG ER-63. ER-64 AND ER-65.

Supplier's /Purchaser’s No.

Remorks

L1GO PROJECT

VACUUN PUMP END SEAL
CARRIAGE SUBASSEMBLY

LEAK TEST ARRANGEMENT

UPDATE DRAVING
MODIFY TITLE BLOCK

Cusatomer’s No.
By BSA chkd RIS Dote 3-10-94

Contract No.

930212ER

1490

J. L. RINGELSTETTER Dwg. ER-62 Rev.

2
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SUB ASSY = MARK ‘g? DESCRPTION — :“?NTSHES SPEC | EST waeHT
2 eas_zznwc ¥ 1| ER63A ROLLING BASE SUBASSEMBLY X
ER63-1 1| PLATE K X T, (CF 43" X 4 -4 A36 X
. ER63-2 2| PLATE SK X ' (CF 19" X 3°7 €2) a3 X
ER63-3 2[PLATE X K 1F 34 X 2°0 1 W A% X
ER63-4 1] PLATE 57 X Y% X SK 50 6 A3 X
/@ A ER635 4| ACME ROD 1, DIA- STPI RIGHT-HAND THD| O] 6 | CARB SIL X
“McMASTER -CARR * NO. 98935A13
- ER636 4| FLANGE MOUNTED WNIT- 17, DIA BALL CARB STL X
i [ o1 7 TRANSFER HIGH CAP. “MCMASTER-CARR "
kg — /—,/%YP NO. 24I5T64 ZINC PLATTED
- ol ! ER637 4| ACVE NUT [/, DIA- STPI RIGHT -HAND THD CARB STL X
® 4 o "McMASTER -CARR* N0, 94BISAIIG
N ER63- 4| ACME BRONZE ROUND NUT IV DIA - 5TPI BRONZE X
7 RIGHT HAND TRD "McMASTER-CARR*
A NO. S5072AIIB
\ ,%, ,.%, ER63-0 4| ACVE NOUNTING FLANGE 1y DIA CARB STL X
"MCcMASTER -CARR~ NO. 95082645
% / 5 % g ER63-10 1/ PLATE S X I°1CF 3 X 0°-3 ¢1) ol 2 |As X
; 8% ; : : ERG3-I1 1[BOLT 1~ DIA REG FIN HEX HEAD o] & |A3078 X
Z]/ 20- 3 3 g . THREAD FULL LENGTH
TP TYP * BILLING FOR | + 3 REQUIRED.
‘- 49
2'-9 .
50- § — ) — TAPPED HOLE 1-8-UNC—
1 @ 2%
=m= SIDE VIEW \},\ "'
ELEVATION VIEW oTa ]
T”P>—{7—9\mg 7 /—— 1% DIA HOLE (TYP) T3P B
[ mg;-: 2
—35/— - =
__
BEVEL 20° “f
>
~
=
g
¢ OF TEST STATION :9 ey —— e
T2)
, — 2
o _@_ _ prdl
I NOTES .
4 i -10% =
I. WORK THIS DWC WITH DWG ER-62.
22 b
- ,i: Supplier's/Purchaser's No.
ranY
N\
b Vs = —6
a2
5 % DIA HOLES 5 1 LIGO PROJECT
= - ¢= | 1§ LEAK TEST ARRANGEMENT
g \_ 22 VACUM PUMP END SEAL
2 2 Dl s DIA HOLE — )= ar |2 ROLLING BASE SUBASSEMBLY
g §§ 5 Customers No. Contract No.
= 44 ﬁ F |ey_BSA_chkd_RDS Date 11204 930212ER
o paz Rl J. L. RINGESTETTER Owg. ER-63 | Rev.
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igg#gaz» NARK =3 DESCRPTION FF T WCRES]  SPEC | EST weeHT
ER-62 * |} ER64-A END CAP SUBASSY X
> ERG4 -1 1| PLATE 54 00 X 2, X 5K (CF 54° X 4'6) S5-304 L 1298
(WACHINING . DRILLING AND TAPPING)
ER64 2 4] PLATE_ K X F (MACHINING AND DRILLING $5-304 L X
v §309 ER64-3 ] INFLATABLE ROUND PNEUMA-SEAL 507/ o) EPDN -
R63-10 "PRESRAY* TYPE- PRS 537 K/ IA STANDARD
ER63-10 AIR_CONNECTOR
H ER64-4 {[ PORT FITTING DN 500 ISO-K "BALZERS® | 0| 3% |STN SIL X
\_/ N0. BP 217 922-X (100 MN-LENGTH) OR EQUAL
ER64-5 1] PORT FITTING DN f60 150K ‘BALZERS® o ¥ [SINSIL X
N0. B 213 250-X (100 WN-LENGTH) OR EQUAL
ER64 6 1| FLANGE . LONG WELD STUB DN 40 ISOKF | 0] %6 [SIN STL X
D\ 970° FLEYBOLD” CAT. M. 699624 (40 NN-LENGTH)
2700 OR_EQUAL
\v:/ ERGA-7 1| FLANGE , LONG WELD STUB ON 25 1S0KF | 0] 96 |SIN STL X
FLEYBOLD* CAT. M. 699622140 MM-LENGTH)
0R_EQUAL
ER63-8 1| WELDING FLANGE DN 40 CF-F "BALZERS” | 0| % |SIN SIL X
NO. B 414 306 (13 NM-LENGTH) OR EQUAL
ER64-0 1| TUBE 17; 00 X.065 o[ 3% SN siL |
0 ER64-10 1| FLANGE , SHORT WELD STUB DN 16 IS0KF| 0] % [SIN SIL X
"LEYBOLD* CAT.ND. 89%II (19 NM-LENGTH)
Staspsleszezs®® DRILL THROUGH OR EQUAL
I/ DIA HOLE > ER64-1l 1] 70 DURONETER BUTYL RUBBER RING 4%, Q0] BUTTL i
B 5 - %) T X J CROSS SECTION IVULCANIZED JOINT) RUBBER
ERG4-12 2] /-8 X I* SLOTTED FLAT COUNTERSUNC | 0| | |CARB STL |
: BACK VIEW ® MACHINE SCREW
R - - ER63-10 2| PLATE K X |°(F 3 X 0°-3 (1) o[ 2 [As% X
12 HOLES- DRILL NO.3 (.213) X 1° DEEP ER63-11 2[BOLT 1° DIA REG FIN HEX HEAD o[ 6 (a7 X
TAP Y- 260028 X  DEEP THREAD FULL LENGTH
Sﬁi’ ABLJLTSPcA]%E&EON c2h tet % BILLING FOR | + 3 REQUIRED.
DRILL YeTHROUGH, ot a3y pelci02,002
1% DIA HOLES 0 82° COUNTERSINK
Y ; My DIA
e v - 300:.000 2
= 3 g e
I* DIA HOLE ,_/ ~ 2 . IR
08 X Q N T og
i\ 2K WL Sk
4 W \V - o | 2
— : = o 4
) '/ ' %‘%{L \E
2 1/ | 1,045+ 08
N - AN 0402 0
e 1l AT )
L | ~
) wllll (7N T s | e
E308 5 F 250 -+ : AL CORNERS
T % || % 4 B
. (®) DRILL THROUGH W ‘e . !
Go I/s DIA HOLE M 6l DIA 7 =—(2)— > SECTION m
- \ T / NOTES
MACHINING A\ 5% m //, — NI
] /‘\ (LL GORRERS N / . TOLERANGES ON MACHINING DIMENSIONS X.XXX ¢ .0IS UNLESS NOTED.
L i SECTION G §a= V) 20 N 7 2. WORK THIS DWG WITH DWG ER-62.
| M :
: ——‘—@ u _.l ) < \~_\ /,'/ Supplier's/Purchaser’'s No.
- S Z
h - N ~ 2
O— < s 2\ BIE =
- 2 & © 0 1goet ' =4 .
B8] s =1 10 PROJECT
* £
= ; M| il %4 |5 LEAK TEST ARRANGEMENT
g L izs ge=E VACUUN PUNP END SEAL
2 > 0 === yyald END CAP SUBASSEMBLY
& e e B3] mer" i Contract No.
S SECTION /¢ SECTION /D e — 7Y
m SECTION m S AT |y _ssh RDS et | 93022k
- Y o 2 wg. av.
; U \_/ A i A ’g Engi;t;r’l‘r?ﬂ-;slgmor Sheat - 2
Q »mrzsmmesmoummmz RS RN D RO
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SUB ASSY =» MARK oSV DESCRPTION AR  sPEC  [EST weiGHT
e TP ASSY DWG
/@ (s ERo62 + 1| ERB5-A LIFTING FRAME ASSEMBLY A
- ER65-1 NIEEEEE] 3 A% 208
(o] 0 0
: o] 8 ﬂ‘ (o) ER65-2 2[BX3X % NEE 62
\ \_/ / ER65-3 2[L3X3 X % X K 506 |A% 79
ER65-4 L3 X3 X% XK 7] 2% [A3% 52
v e ER65-5 12| PLATEZoX SK (CF 6 X 0" C2) A36 23
ER65-6 3| PLATE 15 X K A36 3
¥BILLING FOR | ¢+ 3 REQUIRED.
T % oy o
2
CLIP Y5 AT 45°(TYP) 3-72 _zi ji' — 1l
TOP VIEW ® TOP VIEN @
CLIP % AT 45°
1 IR £ £ i
g o = i a S S ] ]
e o - i a0 o Ao 10 oy e ¥ Y e
3% o) v a2 217 ivE | -— v AVE 2% 2h 2 ,VJ —
) > ‘vl " s 2
A& RS 56k 5/ 1'2%
L 1 L
ELEVATION VIEW LEFT SIDE VIEW —— — =

TPl

?

"o
_©

5'-6%

2'-9%

N e

RS
4°-9% \_,
TOP VIEW

%G—ba—

(TYP}

[

SECTION

/D

N

NOTES 3

CLIP Y5 AT 45°(TYP)

/ '/ DIA HOLE

1. WORK THIS DWG WITH DWG ER-62 AND ER-63.

A

Supplier's/Purchaser's No.

Remorks

IGO0 PROJE
LEAK TEST ARRANGEMENT

YACUUM PUMP END SEAL

LIFTING FRAME

CT

GENERAL REV.

g

= £
=) ==
s ZE
= -.A_Jé SUBASSEMBLY
(Y] -
~ =2 c . Contract No.
i uatomer's No.
3 2 1 # ley BsA_cnka RS pate 3-0-94 930212ER
] == J. L. RINGEL STETTER Dwg. ER-65 | Rev.
= A A\ % Engineering Super visor Sheet = 2
u. >

NOICATES CHANGE FRON PREVIQUS ISSUE MR LR R
g > SR R
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CAD FILE ] 30212066.0GH]

SUB ASSY = NARK 53 DESCRETION L seec  |esT waenT
ASSY DWG

ER-62 * | [ER66-A MECHANICAL VACUUM PUMP LINE SUBASSY X
ERG6 -1 2 |uHv GATE VALVE DN 160 ISO-F (6 INCH) | 0] 2%  STN STL X
W/MANUAL ACTUATOR-VAT” SERIES 10
ORDERING NO.10844-PEO! OR EQUAL

ER66 -2 T-PIECE DN 160 1S0-K {6 INCH) 0110% BTN STL X
|—_l *BALZERS” GRDER NO. BP 217 093-X

R EQUAL

LIOUID NITROGEN TRAP W/ASA FLANGE 0le kML X

*GNB* NGDEL NO. LNT6. PART NO. 31714
O0R_EQUAL

% ERG6 -4 VITON O-RING - '~ NOM. SECTION VITON -

8.475 1D "LESKER” PART NO, 0-V446 OR EQUAL

ER6-5 " 150 160 T0 ASA It 0D ADAPTER o] 4% BINSIL X

LESKER" PART N0 OFI60-ASAL OR EQUAL

PN ERG6-7 8 |BOLT ¥ OIA REG FIN HEX HEAD ol2 Tom ¥

@ ERGG -8 FULL NIPPLE "K”-ISO 160 TUBE 6 0D 0 10% TN SIL X

ER64-A “ ESKER” PART NO. GF160-600-N. OR EQUAL

a ERE6-9 5 |STAINLESS /AL CENTERING RING (BUNA-N) | 0 [ % BTN/ X

j FOR 150 FLANGE SIZE 160 (6 INCH)

_ LB q’; T TLESKER* PART NO. OFI60-SABR OR EQUAL
ER66-10 8 |AL DOUBLE CLAMP K”-STYLE AL X

FOR 150 FLANGE SIZE 160 (6 INCH)
/ [LESKER“ PART NO. OF -SOC-AL2 OR EQUAL
ER66 -l 32 [AL SINGLE CLANP (METRIC) *F*-STYLE ALN X

FOR SO FLANGE SIZE 160 (6 INCH)
THREAD Ni0 "LESKER" PART NO. OF -MSC-ALM

3
ER66-3

T0(ER60C) «

OR EQUAL

* BILLING FOR | + 3 REQUIRED.

70 (ER68-A

NOTES 2

WORK THIS DWG WITH OWG ER-62 AND ER-64.

|
» 2. THE O-RING WHICH CAN ALLOW HELIUN TO PERMEATE TO THE HMS
MUST BE BAGGED AND PURGED WITH NITROGEN OR REPLACED
WITH METAL SEAL IF HELIUM PERMEATED PREVENTS LEAK TESTING T0
A SENSITIVITY OF | X 10™ atmec/sac.

Supplier's/Purchaser's No.

L1GO_PROJECT
LEAK TEST ARRANGEMENT

MECHANICAL VACUUM PUNP LINE
SUBASSEMBLY

Remarks

SECTION /B
\_/

* Contract No.

Cuatomer's No.

By BSA Chkd_ RDS Date _3-11-94 9302|2ER
J. L. RINGELSTETTER Dwg. ER-66 | Rev.

Engineering Supervisor Sheat . 2

HODIFY TITLE BLOCK

A00 NOTE 2
GENERAL REY.
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3

2
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Revigions
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Date
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hl
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By

ARED BY HOUSTON CONSTRUCTION SERYVICES DEPT. (CHG) FORM CHG 30 A REV SEP 93

3
i
b3 [
g
]



LENGTH SPEC

%JEY‘S%" MRk = DESCRPTION FT | INCHES EST weiHT]
ER-62 % 1| ERe7-A DIFEUSION PUMP LINE SUBASSEMBLY X
ER67-} ) |UHY GATE YALVE DN 500 ISO-F 20 INCHI 0| 6"/ ISTN STL X
W/PNEUNATIC ACTUATOR (115V/60 Hz}
FYAT" SERIFS 10 ORDERING NO.10054-PE44
OR FQUAL
ER67-2 | | DIFFUSION PUMP_DIF 500A W/CONNECTIONS | 2| 8" ISTN STL 122
‘/® DNI- DN 500 150K AND DN2-DN_[00 IS0-K
PUMPING SPEED 1! 500 L/S *BALZFRS”
. _ ORDERING DATA - BP DI 005 OR FOUA
FR67-3 | {PIPE 20 SCH 10 X SK (CF PIPE 39° LONG) STN STL X
/ \ ER67 -4 1 {PIPE 20 SCH 10 X SK (CUT WITH PC 3} STN STL X
ER67-5 2 LFLANGE “K* WELD DN 500 [S0-K (20 INCH) O] W  ISIN STL X
TUBE 20 0D "LESKER" PART NO.OF500-SKK
./@ R EQUAL
ER67 -6 3| STAINLESS/AL CENTERING RING (BUNA-N) | 0| Th  ISTN/AL X
[ FOR IS0 FLANGE SIZE 500 {20 INCH)
(8 = = "LESKER* PART NO. (F500-SABR OR EQUAL
./ ER67-7 16 | AL_DOUBLE CLAMP ’K”-STYLE FOR IS0 ALUM X
A~ FLANGE SIZE 500 (20 INCH)
- "LESKER " PART NO, OF-SDC-AL3 OR EQUAL
] 1 ERed -4 ER67-8 32 1AL SINGLE CLAMP (NETRIC) 'F"-STYLE ALUM X
L e ;
FOR IS0 FLANGE SIZE 50020 INCH)
THREAD MI2 “LESKER* PART NO. OF -LSC-ALM
R FQUAL
\ I ¥ BILLING FOR | + 3 REQUIRED.
‘\ I/
= J'_ H . -
b R
i Ve e ( : )__..__.—
=, \‘ < o) 0 [w,
7 & =] @
70(ER68-A)
’ Gy 10 (ER68-A
( NOTES :
I, WORK THIS DWG WITH DWG ER-6 AND ER-64.
O O = : P 2. THE O-RING WHICH CAN ALLOW HELIUM TO PERMEATE TO THE HMS
1 MUST BE BAGGED AND PURGED WITH NITROGEN OR REPLACED
i WITH METAL SEAL IF HELIUM PERMEATED PREVENTS LEAK TESTING TO
A SENSITIVITY OF | X 0™ atmec/sec.
SECTION /B )
@‘\-ﬁ*f ﬁ\—\@ \\/ Supplier's/Purchaser’s No.
3 G
_ 2 e I 1|} LEAK TEST ARRANGEMENT
& i | =TT YACUUM PUMP END SEAL
= 33 w2 DIFFUSION PUMP LINE
5 2z SUBASSEMBLY
c% sg S Customer’s No. Contract No.
= g 3 |ey BSA chka_RDS Dote _3-il-84 gsko_ng%
1 —_— e 7 1 2 Dwg. ev.
g _®AND ®_ A A\ vg En:l;\b;rinr?ﬁ‘zgmor Sheet = 2
(59 >
2 P rokcaies crmee Frow Previus ISE REEREENEEL
mmr‘smdomnmmwsmmmﬂ (CHRY FORM CHG 30 A IEVEPOJ.




CAD FILE [ 30212068.00K]

T0 (ER66-A

ER66-9

ER66-9

ASSY

ENGTH

SUB ASSY = NARK e DESCRIPTION T T RCHES SPEC | EST WEIGHT
éﬁ?{,[’”c * || ER68-A CROSS-OVER LINE SUBASSEMBLY X
ER68-| 1 “K* IS0 160 TO 1SO 100 REDUCER 0] 2% |SINSIL X
“LESKER* PART NO.QFI00XIG0 OR EQUAL
ER6B-2 I} MEASURING PIECE DN 100 1SG-K (4 INCH){ 0] 4y |SINSTL X
"BALZERS” ORDER NG. BP 217 566-X
OR EQUAL
ERG8-3 I{ UHV GATE VALVE DN 100 ISO-F (4 INCH){ 0] 2% |SINSIL X
WAMANUAL ACTUATOR- “VAT*" SERIES 10
ORDERING NO. [0840-PEO! OR EQUAL
ERG8-4 2| 90° NITERED ELBOW “K'-ISO 100 {4 INCH}| 0] 4% [SIN STL X
*LESKER" PART MO, QFI00-E90K OR EQUAL
ER68-5 2| FLANGE *K* NELD DN 100 ISO-K{4 INCH}| O] By |SINSIL X
*LESKER" PART NO. QFI00-SKK OR EQUAL
ER68-6 I| TUBE 4 0D X !{s PBE o] 5% [SINSIL X
ER68-7 1| BLANKING FLANGE DN 10 ISO-KF “BALZERS®| of Y% SIN STL X
ORDER NO. BP 212 015 OR EQUAL
ERGB-8 {| CLAMPING RING DN 10 ISO-KF “BALZERS” ALUN X
ORDER NO. BP 217 426-T OR EQUAL
ERGB-9 || KF BELLOWS-SEALED STRAIT -THROUGH 0] 54 [SINSTL X
VALYE W/QUICK-ACTING KNOB - MANUALY
OPERATED DN 40 KF "LEYBOLD”
CAT. NO. 289 13 OR EQUAL
ER68-10 || FLEXIBLE METAL HOSE DN 40 [SO-KF 3| 4 STN STL X
1000 MM -LENGTH NOM. "BALZERS "
ORDER NO. BP 217 498-X OR EQUAL
ER68-II 2| CLAMPING RING DN 40 ISG-KF "BALZERS” ALUM X
ORDER NO. BP 217 428-T OR EQUAL
ERGS-12 2] CENTERING RING DN 40 [SO-KF "BALZERS STNVITON X
ORDER NO. 8P 213 143-T OR EQUAL
ER68-13 {| CENTERING RING DN 10 ISO-KF “BALZERS™ STN/YITON X
ODER NO. BP 213 265-T OR EQUAL
ER68-14 6| STAINLESS/AL CENTERING RING (BUNA-N) STN/AL X
FOR 1SO FLANGE SIZE 100 {4 INCH)
"LESKER * PART NO. QF100-SABR OR EQUAL
ER68-15 40| AL DOUBLE CLAMP “K°-STYLE X
FOR 1S0 FLANGE SIZE 100 (4 INCH)
"LESKER* PART NO. QF-SDC-AL] OR EQUAL
ERGB-16 16! AL SINGLE CLAMP (METRIC} F"-STYLE X
FOR 150 FLANGE SIZE 100 {4 INCH)
THREAD N8 “LESKER* PART NG. QF -55C-ALM
PART NO. QF-SSC-ALM OR EQUAL
ERG6 -3 I| STAINLESS/AL CENTERING RING (BUNA-N) | 0] % STN/AL %
FOR ISO FLANGE SIZE 160 (6 INCH)
“LESKER* PART NO. OFI60-SABR OR EQUAL
¥ BILLING FOR | s 3 REQUIRED.
NOTES.
I. WORK THIS DWNG WITH DWG ER-61.
> 2. THE O-RING WHICH CAN ALLOW HELIUM TO PERMEATE TO THE HMS
MJST BE BAGGED AND PURGED WITH NITROGEN OR REPLACED
WITH METAL SEAL IF HELIUM PERMEATED PREVENTS LEAK TESTING TO
A SENSITIVITY OF | X 10 atmcc /sec.
Suppfier's/Purchaser's No.
2 LIGO PROJECT
51 |§ LEAK TEST ARRANGEMENT
~2 B [F VACUUM PUMP END SEAL
= : CROSS-OVER LINE
gé g SUBASSEMBLY —
Cuatomer's No. ontract Io.
I%[ﬂ ¥ |y _BSA cnka_ROS _Oate _3-11-34 930212ER
8= £ J. L. RINGELSTETTER Owg. ER-6B | Rev.
A A "’:g Engineering Super visor Sheet - 2
P s0caTES cHice FRON PREVIS ISSIE >§‘3»§|‘3 RHEE
Qlaimiolalml|o)

;e
:
g
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LENGTH

SUB ASSY me MARK 53 DESCRIPTION Hr P wcEs]  SPEC | EST weeHT
BSLOM T 1 emeo-a INTERSPACE_VACUJM PUMP LINE ASSENBLY X
ER69-1 T|KF BELLONS-SEALED RIGHT -ANGLE VALVE | 0| %6 |SIN STL X
W/QUICK-ACTING KNOB MANUALY OPERATED
DN 16 KF LEYBOLD" CAT N0, 288 Il 08 EQUAL
ERE9-2 T [PVC HOSE COMPLETE ON 16 150-KF 31w X
1000 MM _-LENGTH NOM. "BALZERS"
ERG4-A ORDER N0. BP 226 415-T OR EQUAL
ER69-3 T [ELBOW S0° ON 16 KF -LEYBOLD" 0| % [sTNSIL X
CAT. NO. 88461 OR EQUAL
& ER69-4 4 | CENTERING RING ON 16 1SO-KF "BALZERS" STNATTON X
ORDER NO. BP 213 144-T R EQUAL
il ER69-5 7 | CLAVPING RING ON 16 [SOKF “BALZERS® ALUM X
GRDER NO. BP 217 426-T OR EQUAL X
ER69-6 | |TRIVAC B ROTARY VANE PUMP MODEL D48 ]
3.4 (FM (9 LTR/MIN), PONER 173 P,
YOLTAGE 115/200-230 VIAC), FREQ. 50760 H
PHASE 1, WIRED FOR 115 V. W/HYDROCARBON
OIL, "LEYBOLD” CAT. M. 912451 OR EQUAL
ERE9-7 4 [BOLTY, DIA REG FIN FEX FEAD NIFEE i
ER69-8 4 [NUT Y, DIA HEAVY FEX ASE3A -
ER69-9 8 | FLAIN WASHER s DIA WIDE CARB STL -
ERE9-10 4| LOCK WASHER Y, DIA STD SPLIT TYPE CARB STL -
¥ 1| ER698 RGA SENSOR ASSENBLY X
ERG9-1I T{SET OF HEX BOLTS W/DUG MUTS DN 40 CF STN STL X
“BALZERS "OROER 1. BN 645 164-T OR EQUAL
ERG9-12 T{VITON SEAL RING DN 40 CF_"BALZERS" VITON X
: ORDER NO.. BN 845 324-T OR EQUAL
ER69-13 T [BLANKING FLANGE DN 40 CF - “BALZERS STN STL X
ORDER N0 BP 414 2% OR EQUAL
¥ 1| ER69C TONIZATION GAUGE OUTLET ASSEMBLY X
ER69-14 [| UHV-24 NUDE_TUBE ON N 40 KF FLANGE r
"VARIAN" ORDER NO. 0500 -MSP-A2399 X
£ f e— T £ : : ERG9-16 [[CABLE ~VARIAN® PART NO. 6440310 | 10] 0 |X X
‘ ' T ERG9-17 I| CENTERDNG RING ASSY DN 40 KF_"LEYBOLD® X X
12000 0] CAT. NO. 88348 OR EQUAL
9000 e SECTION m ERG9-18 T[CLAW DN 40 KF_"LEYBOLD" CAT. NO.16343 ALUM X
\_/ * | |ER6SD THERMAL CONDUCTIVITY GAUGE ASSY X
ER69-19 | |KF BELLOWS-SEALED STRAIGHT-THROUGH | 0 | 3% BIN STL X
VALVE - MANUALY OPERATED DN 25 KF
W/QUICK-ACTING KNOB_"LEYBOLD"
CAT.N0. 789 12 OR EQUAL
10 (7503 ER69-20 1 [KF NPT FEMALE ADAPTERV4" DN 25 KF | 01 __ [SIN STL X
“LEYBOLD" CAT. NO. 899605 R EQUAL
ER69-2! 2 [CENTERING RING ASSY DN 25 KF "LEYBOLD STNAITON X
CAT. N0, 88347 OR EQUAL
ER69-22 2 [CLAWP DN 25 KF LEYBOLD” CAT. M. 18342 LM X
T ER69-23 I [531_THERMOCOUPLE GAUGE TUBE "VARIAN" X X
@ PART NO. 0531-F0472-303
ER68-16 T [CABLE "VARIAN® PART NO.L6475312 ] 0 X
% BILLING FOR | 1 3 REQUIRED. Somtorarmaretamere to.
&
2 LIGO PROJECT
= NOTES & g 2 LEAK TEST ARRANGEMENT
= === Nl [ VACCUUM PUMP END SEAL
= we | INTERSPACE VACUUM PUMP LINE SUBASSY
e . WORK THIS DWG WITH DWG ER-61 AND ER-64. 2z |2 SENSORS CONECTION SUBASSY
S 2. THE O-RING WHICH CAN ALLOW HELIUM TO PERMEATE TO THE HMS 2% W Customer'a o, Contract No.
= MUST BE BAGGED AND PURGED WITH NITROGEN OR REPLACED 2 [ | |oy BSA Chka A5 oate 3480 930212ER
— WITH NETAL SEAL IF HELIUM PERMEATED PREVENTS LEAK TESTING T0 W 2L, ANELSTETTER Dwg. ER-69 | Rev.
E‘ A SENSITIVITY OF | X 10™ atmcc/sec. A /\ g Engineering Super visor Sheet = 2
2 P> HOCATES GiNice FRoW PREVOUS SSIE s%é;%ég%é""
THS DRAFMG HAS BEEN PREPARED BY HOUSTON CONSTRUCTION SERVCES DEPT. (CHG) FORM CHG 30 A REY SEP @3 |




| JED

ELEVATION VIEW

7 I3 ER72-A
[ ]
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LICO TUBE s |
> R
s
]
/8 |
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4y *v&, v 5% 2L “Va
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LIGO TUBE

(W]
m
Wi

ER63-A

—

OO I

[T

ER63-10

P Ess-A SEENOTE |

TYP DETAIL B
SEE NOTE 2

NOTES .

2.

/4 GAP BEFORE VACUUN IN LIGG TUBE.

BOLT (ER63-1)) BEARS AGAINST HELIUM HOOD DURING VACUUN.

TYP DETAIL AT (80° (BOTTOM]. DETAIL SIMILAR AT 60°
IS WELDED TO (ER64-A).
WORK THIS DWG WITH DWG ER-60 AND ER-6l.

AND 300° EXCEPT PC

ER63-10

Supplier's/Purchaser's No.
; cal)
‘; "
X
_ 2y | LIGO PROJECT
= ¢ 3z || LEAK TEST ARRANGEMENT
e gur2 COLD TRAP END SEAL
§ (<] 52 g Cuatomer's No. Contract No.
: ﬂ 3 [ey _8sA_crka_ROS oote 3-5-04 930212ER
= bz 2l 4., GINGEL STETTER Dwg. ER-T0 | Rev.
I.—:J A A g Engineering Super visor Sheet - 2
2 »mcmsmmzmmmwsssm R RE R
2 LS =S = & =]
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SHe NARK AssY DESCRPTION U] SPEC  |EST welGHT
* || ER7I-A COLD TRAP END SEAL ASSEMBLY X
ER72-A ER72-A ER72-A |{ CARRIAGE SUBASSEMBLY X
ER76-A 1{ COLD TRAP LINE SUBASSEMBLY X
ERT7-A || COLD TRAP EVACUATION LINE SUBASSY X
8 0 0 0 ER77-B 1| INTERSPACE VACUUM PUNP LINE X
T T ﬂ n T - i m PERMEATION HELIUM STANDARD LEAK CONNECFION
? a l ? } ER7I-I 1| CENTERING RING DN 16 KF "LEYBOLD"® STNAITON X
7 \ CAT.NO. 88346 OR EQUAL
| e ' ER7I-2 || BLANK FLANGE DN 16 KF "LEYBOLD® STN STL X
CAT.NO. 88436 OR EQUAL
ER7I-3 1| CLAMP DN 16 KF"LEYBOLD" CAT.NO.1834| ALUM X
— .[ OR EQUAL
E . X % BILLING FOR | s 3 REQUIRED.
{ ]
=2
~
ER77-8 -
ER77-B
g i3 : T
Pone! .‘:VX Fne Pore ' W parsl
1105 poite % ;.V,-,;‘, 10% Y, 1*-QWg 5%
3'-6 3 2'-9
3'-9 5'-6
RIGHT SIDE VIEW QW=
Supplier's/Purchaser's No.
. LIGO PROJECT
¢ | [5| LEAK TEST ARRANGEMENT
E @x
g ZE B COLD TRAP END SEAL
= == ASSEMBLY
= 55 2
& Cusatomer's No. Contract No.
2 3 |By _BSA_chkd_ROS Date _3-1504 930212ER
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3'-9
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RIGHT SIDE VIEW

SHP MARK 53 DESCRPTION L =] sPec [est weieHT
* || ER72-A CARRIAGE SUBASSEMBLY X
ER73-A I| ROLLING BASE SUBASSY X
ER74-A 1] END CAP SUBASSEMBLY X
ER75-A 1] LUFTING FRAME SUBASSENBLY X

1

\\ v
\\\ ///' }’f
ERT3-A e . ”
1l T
~d]
\ ﬁ}'
avg: \ Wy avi AYE i
Pene’ Fone’ Peons’ Perse A Veso

* BILLING FOR | s 3 REQUIRED.

SECTION /B
\_/

NOTES

1. WORK THIS DWG WITH DWG ER-73, ER-74 AND ER-75.

Suppflier's/Purchaser’s No.

LIGO PROJECT

R e LEAK TEST ARRANGEMENT
B FR-E COLD TRAP SEAL END
2 E = : CARRIAGE
g Eg E SUBASSEMBLY TN
= oy 85r o 5 oo SBaL | 930212ER
= o2 J.L. ANELSTETTER Owg. ER-72 | Rev.
E A A ;. Engineering Super visor Sheet = 2
2 P> rocuies chmce FRow PREVOUS ISSE ;§:§;§,§;§§°’
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- SUB ASSt = 53 DESCRETION P L MCHES]  SPEC_ | EST waioHT]
A 1 * 1| ERT3-A ROLLING BASE SUBASSEMBLY X
ER63-1 1 PLATE K X Y, (CF 43" X 4" 41 A% X
- T ER63-2 2| PLATE K X Y (CF 19° X 37 C2) A3 X
ERG3-2 IL/ ER63-3 2| PLATE 2, X Y, BOE 20° T 1% |A% X
ER124 1[PLATE 45 X Th X 5K 5|6 |A% X
N ERE3-5 4| ACME ROD IV DIA- 5TPI RIGHT-HAND THO| O] 6 |CARB SIL X
"MCNASTER -CARR * NO, 98935AI31

ER63-2 4 ER636 4| FLANGE NOUNTED NIT- I'5 DIA BALL CARB STL X

2 T = ER63 TRANSFER HIGH CAP. “MGMASTER -CARR"

i3 L NO. 2415T64 ZINC PLATTED
~ 7 o~ ER63 -] ER63-7 4| ACME NUT 1, DIA- STPI RIGHT -HAND THD CARB STL X
- "MCNASTER -CARR* N0, 94815A116
1N ER63-8 4| ACHE BRONZE ROUND NUT 17 DIA - STPI BRONZE X
7 RIGHT HAND TRD "NGMASTER -CARR "
NO. 95072AI18
E ER63-0 4] ACME NOUNTING FLANGE 17, DIA CARB STL X
/ "MCNASTER -CARR~ NO. 950824645
%“ @?' ERG3-10 1 PLATE SK X 1° (CF 3 X 0°-3 CIJ A3 X
; ; ERG3-II 1{ BOLT [” DIA REG FIN HEX HEAD 01 & |A0T X
: g THREAD FULL LENGTH
TP # BILLING FOR | + 3 REQUIRED.
39
I
SIDE VIEW ®

5'-6
2'-9
B
—_
3 bie]
je—go o
TYP = TYP>ﬁc—K[7"‘\ ER63 7
L s &
; 7 n ’ =)
: = == ==
i ——
I ~ =1
| s MK NOTES 2
, s NIEd.
1
§ T l I. WORK THIS DNG WITH DHG ER-63 AND ER-72.
? L = 5
. Y8
= * ER63-6
T I
ivE avd
Peors’ Pane
10% ' 5%
I ' ' Suppiier's/Purchaser's No.
_€ em —_
\—\_ S B
1% DIA HOLE (TYP) % DIA HOLE (TYP) . : LIGO PROJECT
2| LEAK TEST ARRANGEMENT
= g2l |8 COLD TRAP END SEAL
P == g= | ROLLING BASE
g §§ g SUBASSEMBLY
a ted Cust r's No. Contract No.
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= A A ] a Engineering Supervisor Sheet - 2
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%ISYAS}SKY;’ NARK Pe DESCRPTION FT | WCHES ] SPEC | EST WEIGHT
Ear [ ERTA-A END CAP SUBASSY X
> ER74- || PLATE 54 0D X 2'/2 X SK (CF 54" X 4°-6) SS-304 L 1327
{MACHINING, DRILLING AND TAPPING)
ERG4 -2 4| PLATE SK X %5 (MACHINING AND DRILLING §5-304 L X
ER64-3 || INFLATABLE ROUND PNEUMA-SEAL 50%/, O} EPDN -
"PRESRAY “ TYPE- PRS 537 W/ IA STANDARD)
AIR CONNECTOR
ER64-4 1} PORT FITTING DN 500 ISO-K "BALZERS* 0] 3™ [SNSIL X
NO, BP 217 922-X (100 MM-LENGTH) OR EQUAL
ER74-5 I} FLANGE , LONG WELD STUB DN 16 ISO-KF | 0f 1% STN STL X
FLEYBOLD® CAT. NO. 899621 (40 MM-LENGTH)
OR EQUAL
ER64-10 I{ FLANGE , SHORT WELD STUB DN 16 ISO-KF| 0] 1% STN STL X
“LEYBOLD* CAT .NO. 89%Il {19 MM-LENGTH)
OR EQUAL
’ ER64-11 1] 70 DUROMETER BUTYL RUBBER RING 49/, OD| BUTYL |
i x % CROSS SECTION {YULCANIZED JOINT) RUBBER
ERG4 -12 12 '/4 =28 X " SLOTTED FLAT COUNTERSUNK | 0] | CARB STL |
MACHINE SCREW
ER63-10 2] PLATE SK X I (CF 3X0'-3Cl) A6 X
ER63-Ii 21 BOLT [ DIA REG FINHEX HEAD 0] 6 A3078 X
THREAD FULL LENGTH
% BILLING FOR [ + 3 REQUIRED.

DRILL THROUGH
4 DIA HOLE

e
\_/ BACK VIEW ® < ey
T ERod 1]
: 12 HOLES- DRILL NO,3 {.213) X |” DEEP
TAP V- 28UNF-2 X Ty DEEP
0 EQUALY SPACED ON 52%4 INCH DIA BOLT CIRCLE
\ ; et = e E308
SECTION /"B == =S i
v 7 N/
S g N ORILL THROUGH Y DIA DETAIL m
S AN i \J B SECTION /D)
/) N\ \_/
/! ’i{o e y 1,130,012
/ s ; —y P 8
- ) L =~
ER64-2 {4 3
(rer-2) Sfs I/ * e - 300:.004 12
DRILL THROUGH ~ i \ e 8 e s I~ NOTES:
% 0IA HOLE—\ =2 | 1] 270° 24 €1 i IS —_—==t
4+ o
> | J {8 3] @43&/ l 1 - Eﬁ' i [ . TOLERANCES ON NACHINING DIMENSIONS X.XXX  .0I5 UNLESS NOTED.
\ (3 3 AN ; ! =3 5 "
N4 i < W 2% | / orLL Torouck Jy ons < oy weot | &
. T\ : T , 4
< _,7ﬁ .\\ g | /i - &
> ! / DRILL % DIA HOLE T 1.045:.008 S Supplier's/Purchoser's No.
\ ,/ < r~
ERe4-10 (ER64-1D X 7% g = »
N Z T T | Mo 4 GE:
Y : S <) LIGO PROJECT
_ == “38 [ LEAK TEST ARRANGEMENT
& © |gpe ! - ’ SECTION m §§§§ ® €aLD %PCSA%AL END
= . g SUBASSENBLY .
% 54 D[A U ggga Customer's No. Contract No.
- g EL By _BSA Chkd_RDS Dote 3-15-94 9302|2ER
— 22T & J. L. RINGELSTETTER Owg. ER-74 | Rev.
; "—_(D_ A ik /\ g Engineering Supervisor Sheet - 2
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SUB ASSY = NARK s DESCRPTION el SPEC  [EST weiGHT
TP B
/@ TYP(ER65 -6 éss_;zuwc + || ERI5A LIFTING FRANE SUBASSEMBLY a3
. ERG5-1 A X3X % 13 [a% 208
()
[ [0l 8 2 (0 ERT5 2 B X3 X % IS m
\ \_/ / ERE5-3 23 X3 X % X K 5[ 6 [A% 79
+ .)< ERG5 4 T3 X3X % XX 1 2%  [ae 5
G TYP(ERES 3 ER65-5 12| PLATE % X SK_ICF 6 X 0'6 (2} A36 3
ER656 3| PLATE % X K A36 3
¥ BILING FOR | 1 3 REQUIRED.
- g ER65-4 ER65-DTYP
ER65-1) TYP ©
ER73-A
T IR i £ i
—T 1 Gzl -2 t oy
S9E 39, a8 P& oy, VK | N 3
563
ELEVATION VIEW
LEFT SIDE VIEW
TYP(ER65]
(ER65-6)TYP N —
ERG5-3 &
=
F =
\\ <v\ 4
{ t
@S 4 \
I D) @ GRIND SMOOTH @55
— @ ;: Typ
T i ER65-1 g
’ e N NOTES 2
SECTION ("B D " NoTES e
- MTYP
£ U i Ya . WORK THIS DWG WITH DWG ER-65. ER-72, AND ER-T3.
o~
N \/‘ —
\ / / ~ / ERGS -3 V! A \
4 ER65 4 AN Ao
|
3'-9% N h
2 / Supplier's/Purchaser's No.
”
TOP VIEW €
— - LTG0 PROJECT
TN /) 2| |8 LEAK TEST ARRANGEMENT
B 20 1 |8 COLD TRAP END SEAL
3| =D &
g U EE | LIFTING FRAME
£ er |2 SUBASSEMBLY
S gg o Cuatomer's No. Contract No.
= g F |ey 8sA crka _RDS oote 3-5-04 930212ER
[} % 8= & J. L. ANGELSTETTER Owg. ER-T5 | Rev.
E TYP % A /N :: Engineering Super visor Sheet - 2
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LENGTH

CAD FILE | 30212076 .06N]

SUB ASSY = 53 DESCRPTION T T wciEs]  SPEC | EST waeHT
ST M % 1] ERrea COLD TRAP LINE SUBASSEMBLY X
ER67-1 1 {URV GATE YALVE DN 500 IS0-F (20 INCH) STN STL X
W/ELECTROPNEUNATIC ACTUATOR (IISV/60 HZ)
*YAT* SERIES 10, ORDER NO. 10054 -PE44
OR_EQUAL
N ER67- 3 [ STAINLESS /AL_CENTERING RING_(BUNA-N) STN/AL X
. FOR IS0 FLANGE SIZE 500 (20 INCH)
"LESKER” PART NO. (F500-SABR OR EQUAL
ER67-7 8 | AL_DOUBLE CLAMP_"K*-STYLE FOR IS0 ALUM X
FLANGE SIZE 500 (20 INCH) 1ESKER"
PART NO. OF-SOC-AL3 OR EQUAL
ER67-8 16 [AL SINGLE CLAMP_INETRIC) °F”-STYLE ALUM X
FOR 150 FLANGE SIZE 500 (20 INCH)
' ' ' . ) THREAD MI2_"LESKER* PART NO. OF -LSC-ALM
OR_EQUAL
ER76-2 I |LIQUID NITROGEN TRAP ‘GNB CORP" STN SIL X
MODEL_LNT-20 N/IS0 K FLANGES
= PART NO. 35607 OR EQUAL
ER76-3 I | BLANK FLANGE 150 500-K W/HOLE [%5 DIA STN STL X
"LESKER* PART NO. QF500-BK OR EQUAL
ERTA . ER76-4 I | SMALL_LONG FLANGE DN 25 IS0-KF STN STL X
"BALZERS " ORDER NO. BP 217 220
: ; OR_EQUAL
I } fr—

% BILLING FOR | + 3 REQUIRED.

T T 3 [ i
o /® l Sl £308
}ﬁ @\ /\/ %E
) 7 O—

%
DIk

e @

ER67-6

N

B - DETAIL /€
\_/

SECTION / B\
\_/

LIGO PROJECT
LEAK TEST AQBQHGEMENT

& COLD TRAP
§ COLD TRAP LINE SUBASSEMBLY

Remarks

NOTES .

|, WORK THIS DNG WITH DWG ER-67 AND ER-7I.

Controct No.

cumemers | 030212ER

8y _BSA _Chkd_RDS Dote _3-16-94
J.L . RINGELSTETTER Dwg. ER-76 | Rev.

Engineering Supervisor Shaeet - 2

MODIFY TITLE BLOCK

Reviaions

P roccues cumce Frow PREVOUS ISSIE 43{; 3
m|O|Q
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CAD FILE T 30212077.06N]

SUB ASSY MARK (53 DESCRPTION s SPEC | EsT waeHy
MY ¥ [ eRrrA COLD _TRAP_EVACUATION LINE X
ERT7-1 1| KF_BELLOWS-SEALED STRAIGAT -THROUGH STN ST X
VALVE_K/QUICK-ACTING KNOB MANUALY
OPERATED. DN 25 KF_"LEYBLD" CAT.
N0, 289 12 OR EQUAL
ERT72 1] METAL HOSE DN 25 KF_"LEYBOLD" 3[4 [sws X
CAT. N0. 86803 OR EQUAL
ERT7-3 I[ ELBON, 90° DN 25 KF_"LEYBOLD" SiN STL X
CAT. N0 88462
ERT7-4 4| CENTERING RING DN 25 KF “LEVBOLD® SINAITON X
CAT. N0 88347 OR EQUAL
ERTT 5 4] CLAWP DN 25 KF_"LEYBOLD" CAT. AL X
N0. 18342 OR EQUAL
ERT7 6 1] TRIVAC B ROTARY VANE PUNP NODEL 0258 8
20.9 GM (590 LTR/MIN) . PONER 175 HP
VOLTAGE 208-230/460 VAC, FREQ.60 HZ
CAT. N0, 912762 OR EQUAL
ERe37 1[BOLT Y, DIA REG FIN HEX HEAD O IE i
ER63-8 4] NUT s DIA FEAVY HEX A3 .
ERG3-9 8 PLAIN WASHER Vs DIA WIDE CARB STL .
ER63-10 4] LOCK VASHER 7, DIA STD SPLIT TVPE CARB SIL .
¥ 1| ERTTB INTERSPACE_VACUIN PUMP LINE ASSEMBLY X
ER69- T[KF BELLOWS-SEALED RIGHT -ANGLE VALVE | 0| % [SIN SIL X
W/OUICK -ACTING KNOB MANUALY OPERATED
DN 16 KF "LEYBOLD” CAT.AO. 288 11 08 EQUAL
ERG9-2 1[PVC HOSE CONPLETE ON 16 1SO-KF 34 e X
1000 MM_LENGTH NON . "BALZERS "
ORDER NO. BP 226 415-T OR EQUAL
ER69-3 1]ELBO4 90° ON 16 KF_"LEYBOLD” o[ % __[sINSIL X
CAT. NO. 88461 OR EQUAL
ERG9-4 7 [CENTERING RING DN 16 1S0-KF_BALZERS® STAATTON X
ORDER NO. BP 213 144-T OR EQUAL
ERG95 2 CLAVPING RING DN 16 ISO-KF_"BALZERS” AN X
ORDER NO. BP 217 426-T OR EQUAL
ERe9-6 T TRIVAC B ROTARY VANE PUNP NODEL D48 5|
3.4 CFM (96 LTR/MIN), PORER 173 P,
YOLTAGE 115200230 ¥ (AC). FREQ. 50760 HZ
PHISE 1, WIRED FOR 115 V, N/HYDROCARBON
O, LEVBOLD" CAT, N0, 91245-1 OR EQUAL
ERG3-7 4] BOLT Vs DIA REG FIN HEX HEAD 0[3__ [m0m |
ER69-6 4] NUT Y_DIA FEAVY HEX 45634 .
ER69-9 8 PLAIN WASHER Vs DIA WIDE CARB STL .
ERG5-10 4] LOCK WASHER s DIA STD SPLIT TYPE CARB SIL -
% BILLING FOR | 1 3 REQUIRED.
NOTES:

I. WORK THIS DWG WITH DNG ER-69 , ER-71, AND ER-76.

Supplier's/Purchoser's No.

L.1GO_PROJECT
LEAK TEST ARRANGEMENT

COLD TRAP END SEAL
COLD TRAP EVACUATION LINE SUBASSY
INTERSPACE VACUUM PUMP LINE SUBASSY
Cuatomer’s Na. Contract No.
By BSA Chkd RDS Dote 3-16-94 9302|2ER
J.L . RINGELSTETTER Dwg. ER-77 | Rev.

Engineering Supervisor Sheat - 2

Remorks

SECTION

MODIFY TITLE BLOCK
GENERAL REY,

33190

Revigions

j..

(N =

o U
P rocates cine FRON PREVOLS ISSE i RE
mlOjaim @O

®
-]
[+4
{=]

Chkd
Date
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I sescar Ton o R TR
| ER%6 -1 PROTECTIVE COVER POLYETHYLENE
/— NYLON BANDING 5
F N
- y/
s i
N _l _\wr
f
’ T I
p
%
N
+
=2
==
[
4
Supplier's/Purchaser's No.
SIDE VIEW
— 1= o
5 2 & PROTECTIVE END CAP
=1 2
|
% g Customer’s No. Contract No.
2 gg By DKL chkd Date 3-23-94 930212ER
] =2 JL RMGELSTETTER  [Owg. ERG6 [ Rew.
= 7\ i g Engineering Superviaor Sheet - i
= ool Tol ol To!o] 5| TS DRAMNG HAS EEEN PREPARED FOR MO IS THE PROPERTY OF C A 5 T
Q }IUCATESCHIMIFROMWISSIE S| | 1T S| 2| Sl & | o€ USED oMLY N CONNECTION WTH PERFORMANCE OF WORK BY CBL REPRODUC-
< LB & =1 LAt =1 TION N WHOLE CR N PART FOR ANY OTHER PLRPOSE I EXPRESSLY FORSIDDEN.
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f,"g’ NARK “f’ DESCRPTION = 'N(I;NﬂCHE_S— SPEC | esT waenT]
d [ HELIUN LEAK TEST BOX X
5 ROLLED EASY WAY ERIZI-] 1| PLATE 14 X % ROLLED 70 2° 0% RADIUS| 2| 1075 |AL 6061-T§ X
! B ) DRILLED AND TAPPED
y | HYLON STRAP 1 KIDE ERI2I-2 6| PLATE 2 X % X 0] 3% |AL &061-Tq X
ERI21-3 2[RoD % OIA X K 0| 7% [AL &06l-Tq X
4 3 ROLLED EASY WAY ERI21-4 4] BAR Y X SK ROLLED T0 2' 0%/ RADIUS | 2| s |AL 6061-Td X
MACHINED , DRILLED AND TAPPED
T ERI2I5 2[BAR % X SK ROLLED T0 20/ RADIVS | 2| 7 |AL 606I-T4 X
> MACHINED , DRILLED AND TAPPED
7 ERI21-6 4] BAR 5 X SK NACHINED, GRINDED. o] 7% [AL 606l-Td X
5 DRILLED AND TAPPED
N ERI2I-7 2| BAR T X SK NACHINED . GRINDED . 0| 7% |AL 606l-T4 X
& CENTERLINE — DRILLED AND TAPPED
& $’ SELBE%%; ERI2I-8 1 50 DUROMETR RUBBER 0-RING SEC.% DIA| 7] 4% |BUTLL X
3 5 2% ERI2I-9 1]50 DUROMETR RUBBER O-RING SEC.Y% DIA| 7] 2% |BUTIL X
) Y ERI21-10 2| TIE DOWN RACHET WANYLON STRAP [* WIDE X
o ERIZ] -l 2| FLANGE . LONG WELD STUB DN 40 1SOKF | 0] 1.575 |55 X
i % A1 % ——— “LEYBOLD" CAT. K0. 899624 OR EQUAL
2. & s A n ,a a ERI2I-12 1] FLANGE . LONG WELD STUB ON 16 ISO-KF | O] 1.575 |S5 X
08, Y o
2 % fap ¢ 6 gy g7y "‘ =, “LEYBOLD* CAT. NO. 89962 OR EQUAL
R | % / @{ ERI2I-13 4| BAR % X SK NACHINED. DRILLED AND TAPPERED AL 6061-TH X
TYP o ERI21-14 4| BAR % X S MACHNE, DRILLED AND TAPPERED AL 606!-T4 X
T$P (8) ERI2I-15 78| MACHINE SCREW 8-32 STD SLOTTED 100° | O] % |ZINK PLD X
' 12 FLAT COUNTERSUNK HEAD
SECTION /A M
CENTERLINE —
OF TESTING
NELD JOINT
ELEVATION VIEW b /®
—LI60 TUBE >
n fal ﬂ,
4 7
TP
CENTERLINE —
OF TESTING A /@
NELD JOINT J OTES o
S LI60 TUBE | WORK THIS DNG WITH DNG ER-122 (FORMELY ER-I23).
\ ln 2 A o A A ol
[EVQ BT HR AN i {r+ )i M IA H .A 3 Suppiier's/Purchaser's No.
SEALING AREA —
- b
OF 0-RING ONLY :g \ f\ - \{ \ / 2 |
CENTERLIN (® = = B &
AND [ o po MK - B g‘ﬁ 3&‘
— o anggg 5 LIGO PRO\JECT
5 p— { ¢ |[Ez2@3z° CIRCUMFERENTIAL LEAK TEST BOX
2 96060 HAND GRIND GROOVE { 7 g [Zi= LES {FORMELY ER-122)
g ACROSS ALL CENTER | o 5. [BE-Euy -
g AND INSIOE SEALING | % = VIEW m B2 B8B83 oo Contraci Na.
= ]BSARNSO.TL(giC[#.{(I:?E \j H! 8 |ey AW cnhka_ONS Date 6-1-04 930212ER
- 2 < 2 _. . i3 Owg. ER-[2] | Rev.
l; A A A w:: En‘g]inle.er?n[:c%ipemor Shaet - 4
= P> rocutes cumee rrou prevous s [ [3e! TB[2] Telel &
o C ] =y =Y ) e
THS DRASNG HAS GEEN PREPARED BY HOUSTON COMSTRUCTION SERVICES DEPT. (CHD) FORM CHG 30 A REV SEP 93



P 6 Vo . Sh '

TP TYP 9 SPACES
3 @ @ @ @ @ @ & @ @ [ @
X T =~
Ve © ) I5) @ ) ) ) S A G Pt
Y K: S g S & Q Q Q D (& D @ NN
"/' '/ ,r: . / ~ \‘\ \\‘
it e [ @ © (&] (&] © ) <) <) 9} [5) / ) @;\" ' Shd

@ !®! @l T0 STANDARD LEAK Q /@ CKC ol lal e

i TO HNS

SISz 2R
BN &

b L (@. C C (IR

%

|

- g
= (&) -~ - - = = = ) )N =
=] ‘\L [&] © © © @ @ i <) o) @ ‘ﬁl/ SScan )
N o = - L7
\\ N, Iy - P4 1’
N © & (&) (&) =) @ )] ) <) ) & L7
. T ~a il = = i ey -
© © @ @ @ @ & 5) 5 @
% 3%, £ 9 9%

3'-2

DEVELOPED VIEW

NOTES <

V I, WORK THIS DWG WETH DWG ER-12I.
2. ALL MACHINED SURFACES OF PC MK’S 13 AND 14 ARE 125 MICRONS.
3. SEE ER-121 FOR ROLL RADIUS.

3 .
DRILL 8 HOLES 4. HAND GRIND Y{¢ DEEP GROOVES TO ALLOW FOR AIR PASSAGE.

(?}E NP]ERUN@—— 0° CSK
MK 100°
Y FOR FLAT MACHINE 75 . LOCATION NOT CRITICAL .
DRILL HOLE 1% OIA % DIA NOM HOLE—\ SCREW 8-32 DIA DRILL *8 HOLE
. - T 1 100° CSK .
= - T /< FOR FLAT MACHINE a‘el
l N = L SCREW 8-32 DIA
+ < L = Supplier's/Purchaser's No.
{ ] | B
h |l W Ii_ z 8 CBD
7 TYP | B -
/B RAD RAD 2 . § @«
2 §g R’ LIGO PRQJECT
= —_ - - _— & £5e CIRCUMFERENTIAL LEAK TEST BOX
E SECTION /A SECTION /B = @)= —@m— g [F:23 DETALE
o 22w {FORMELY ER-123)
s N N B [oioe . .
I L =HY Cuatomer's No. Contract No.
= : g 2 ley R cnka N Date 6104 930212ER
p e E= & J. L. RINGELSTETTER Dwg. FR-122 | Rev.
st AN ) /) A 7 @ Engineering Super viaor Sheaet - 4
; >mcmsa4m<£rkoummus&£ EIS){E.? BEH
2 215|31a15131a1518
THS DRASING HAS BEEN PREPARED BY HOUSTON COMSTRUCTION SERVICES DEPT. (CHG) FORM CHG 30 A REY SEP 93 |




FLEXIBLE METALIC

/ HOSE

EXP.
JOINT
FLEX METALIC
FLANGE
HOSE /_
— —
WELD SEAM
] I
VACUUM BOX CIRC. JOINT LEAK
TEST BOX AS SHOMN
: - . ON ER-121 AND ER-122
’I” /” ‘\\\ \\\\
Y y o
b b
P P
7/ ,/ \\
! \
.' \
i
WAl \pa
/ SUPPORT }E/JJJ;’V! ‘\:,)J’J-Af-‘/';}:
| S ‘: !
Y4 GAP IN DEFLATED CONDITION

AN IVB AR NOZZLE

Vs* MALE PIPE
THREAD CONNECTOR

VB AIR NOZZLE l :
/] o |
"0

SECTION /A

HELIUM MASS \ / . N

SPECTROMETER L~
Supplier's/Purchaser’s No.
g i He MASS SPECTROMETER
B g5 |2 TEST ARRANGEMENT
P i LIGO PROJECT
x 3 -
g gg Cuatomer'a No. csgg%‘i" Eﬁ
) ; g > ﬂ'ihfilmsrgﬁgm Owg. FR-123| Rev.
; A ! :§ Engineering Super visor Sheet - |
2 P> rocuies cumee rrow prevous s | T3S TRle) Teleld
= Diolo|aivlo|@]d|o
THS DRAFNG HAS BEEN PREPARED BY HOUSTON CONSTRUCTION SERVICES DEPT. (CHO) FORM CHG 30 A REV SEP 93




1 Ay
(ERIZ6-1) A
SEE DETAIL A ~. ;W " \ /

Erizs-2) \}/
- ERIZ6-7
ERi26-7 &1 Enize-7)
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