\'2
NOTES CONTINUED:

2. APPROXIMATE WEIGHT = 293.42 LB.
3. THIS ASSEMBLY IS TO BE BUILT AND PRE-ALIGNED ACCORDING TO PROCEDURE E1300564.
(@) INSTALL ALL MIRROR MOUNTS/BASES WITH SLOTS CENTERED ON MOUNTING HOLES, EXCEPT WHERE OTHERWISE NOTED.

H (&) USEITEM AS STRONGBACK OVER ITEMS (). (7). (8). & (9), TO PREVENT CONTORTION FROM MOUNTING LOADS.

(6) AFTER PRE-ALIGNMENT AND REMOVAL OF EACH ITEM MIRROR MOUNT, ENGRAVE EACH ITEM

WITH NOTED UNIQUE DESIGNATION. APPLY TO FRONT OF MIRROR FRAME ADJACENT TO MOUNTING
HOLE USED. SEE E1300751 FOR COMPLETE MAP OF MIRROR MOUNT DESIGNATIONS.

(7) SEE DRAWING D1200176 FOR ITEM @ ORIENTATION DESIGNATIONS.

— (8 SPECIFIED ORIENTATION OF NOTED ITEM IS FOR MAXIMUM
CLEARANCE OF MANIFOLD CRYO BAFFLE APERTURE.

INSTALL ITEMS @ AT ROUGH FINAL INSTALLATION
POSITIONING OF THIS ASSEMBLY IN A7 ADAPTER OER
E1300477, SECTION 2.5. ADJUST ITEMS AT IAS FINAL
ALIGNMENT OF THIS ASSEMBLY PER E1300477,

3 2
REV. DATE DCN # DRAWING TREE #
V1 31 JAN 2012 - -
v8 26 FEB 2018 E1800017-x0 -
V9 20 SEP 2019 E1900182-x0 -

SECTION 2.5.
G
(LESS PCAL CAM RELAY MIRRORS, ASSOCIATED MOUNTS, PCAL SHIELDS AND BARREL BAFFLE)
FOR PCAL SHIELDS AND BARREL BAFFLE BOM, SEE PG. 8
FOR 03 ADDITIONS, SEE PG. 21-22)
F
20 D1201203 allGO AOS PCAL PERISCOPE FLEXURE MARAGING STEEL C250 4 4
98017A690 (McM-Cairr) or
19 | goiiv PER NAS 149 COBERR WASHER, FLAT, 5/16 300 SSTL 8 8
18 9‘845AO3%£JMU§M‘CG”) or HEX NUT, 5/16-18 300 SSTL 8 8
17 92240A55%5MU§M‘C0”) or SCREW, HEX HEAD, 1/4-20 UNC X 2 LONG 300 SSTL 4 4
E
98017A660 (McM-Carr) or
16 | ooy PERNAS 149 COLEAR WASHER, FLAT, 1/4 (NAS 1149-C416 OR EQUIVALENT) 300 SSTL 4 4
\
\
15 | 71845A029 (McM-Carr) or HEX NUT, 1/4-20 300 SSTL 4 4
equiv
0 allGO PCAL
14 D1201408 PERISCOPE FLEXURE ADJUSTMENT SCREW NITRONIC €0 8 8
13| 721 %A539eg\3§”“co”) or SCREW, SOCKET HEAD CAP, 1/4-20 UNC-2A X 0.625 LONG 300 SSTL 5 5
D
allGO PCAL
o 12 D1200176 MIRROR MOUNT ASSEMBLY, ETM BEAM N/A S S
1 92200‘\5446%5/“/“(30") or SCREW, SOCKET HEAD CAP, 1/4-20 UNC-2A X 1.25 LONG 300 SSTL 5 5
10 CL2 (ThorLabs) TABLE CLAMP, UNANODIZED 6061-T6 Al 5 5
. 9 D1200172-4 alIGO PCAL MIRROR MOUNT BASE, ZERO ANGLE N/A 1 |
C 8 D1200172-3 alIGO PCAL MIRROR MOUNT BASE, 49.38 DEG. N/A 2 2
7 D1200172-2 alIGO PCAL MIRROR MOUNT BASE, 43.72 DEG. N/A 1 ]
6 D1200172-1 alIGO PCAL MIRROR MOUNT BASE, 40.63 DEG. N/A 1 ]
5 92200A54]eg'\3§”"‘c‘””) or SCREW, SOCKET HEAD CAP, 1/4-20 UNC-2A X 0.875 LONG 300 SSTL 12 12
98017A655 (McM-Carr) or
) 4| o PR NAS TGOk WASHER, FLAT, 1/4 (NAS 1149-C416L OR EQUIVALENT) 300 SSTL 17 18
B
3 D1102439 allGO ASSY PCAL 2 INCH MIRROR MOUNT N/A 4 4
2 D1200993-02 alIGO PCAL PERISCOPE FRAME, X-ARM N/A ; ]
1 D1200993-01 alIGO PCAL PERISCOPE FRAME, Y-ARM N/A 1 ;
N7 PART NUMBER DESCRIPTION MATERIAL 01 (Yarm)/QTY. 102 (Xarm)/QTY.
PARTS LIST
0 1 s H OW N Y RM NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME
A - ( - A ) DIMENSIONS ARE IN INCHES 1. INTERPRET DRAWING PER ASME Y14.5-1994. LIGO massacHuserts INsTITUTE OF TECHNOLOGY | (L |G O, PCAL-VIDEO CAM, PERISCOPE, Y-ARM A
SYSTEM SUB-SYSTEM DESIGNER | SAVASE SHANKLE. | o4 jun 2013 | SIZE | DWG. NO. REV.
- 02 O P POS ITE (X- A RM) ADVANCED LIGO AQOS DRAFTER C. CONLEY 20 SEP 2013 D D '| 200 '| 74 VO
MATERIAL FINISH NEXT ASSY DOQO '| 464 DOQO '| 465 CHECKER SEE DCN
N/A N/A uinch D0901467 DO901448 APPROVAL SEEDCN [SCALE: 1:8 | PROJECTION: @ | SHEET1OF22
PART PDM VERSION: y-010 8 7 3 5 A 4 | 3 | 2 | 1

DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE



H
G
F
E
_ SEE SHEET 3 A A A A SEE SHEET 3 * o °
D 5X
4X
@
C
DESIGNATION U3 (6X7) DESIGNATION U3 (8X7)
ORIENTATION: RH ORIENTATION: LH
B
LIGO CALIFORNIA INSTITUTE OF TECHNOLOGY
A MASSACHUSETTS INSTITUTE OF TECHNOLOGY
SIZE DWG. NO. REV.
01 (Y-ARM) 02 (X-ARM) o DI1200174 v
| | | |

SCALE: 1:8 PROJECTION: SHEET 2 OF 22
PART PDM VERSION: y-010 8 7 3 5 A 4 3 | o | :

DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE



-01 SHOWN (Y-ARM)
. -02 OPPOSITE (X-ARM)

G
F
(©)
©;
E
D
C
B
|.|GO CALIFORNIA INSTITUTE OF TECHNOLOGY

A MASSACHUSETTS INSTITUTE OF TECHNOLOGY

s ECTIO N A A SIZE DWG. NO. REV.

D D1200174 v

SCALE: 1:4 PROJECTION: SHEET 3 OF 22

PART PDM VERSION: y-010 8 7 6 5 7\ 4 3 . 2 | 1

DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE



-01 SHOWN (Y-ARM)
. -02 OPPOSITE (X-ARM)

H
© G
i F
- F
P D
< C
° B

LIGO CALIFORNIA INSTITUTE OF TECHNOLOGY
A MASSACHUSETTS INSTITUTE OF TECHNOLOGY A

SECTION B-B

SIZE DWG. NO. REV.
D D1200174 v
SCALE: 1:4 PROJECTION: SHEET 4 OF 22

PART PDM VERSION: y-010 8 7 6 5 7\ 4 3 . 2 | 1

DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE



-01 SHOWN (Y-ARM)
~ -02 OPPOSITE (X-ARM) |

G
7 <MANIFOLD CRYO BAFFLE APERTURE I~
©30.40
F F
g DESIGNATION U2
" ORIENTATION (8):
01, LH
02, RH
DESIGNATION L3
ORIENTATION:
D 01, RH
02, LH
DESIGNATION L2
ORIENTATION:
01, RH
-02, LH DESIGNATION L4
ORIENTATION:
C 01, RH
02, LH
B
Lico CALIFORNIA INSTITUTE OF TECHNOLOGY
A MASSACHUSETTS INSTITUTE OF TECHNOLOGY
S ECTIO N C C SIZE DWG. NO. REV.
D D1200174 v
SCALE: 1:4 PROJECTION: SHEET 5 OF 22
PART PDM VERSION: y-010 8 7 6 5 7\ 4 3 2 | 1

DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE



8 7 6 5 4 3 2 1

-01 SHOWN (Y-ARM)
 -02 OPPOSITE (X-ARM)

G G
F F
E E
D D
C C

. -01s I-(IE) VA\; EIM) -01 (Y-ARM) o LIGO A o EctoLosY oy
SOME ITEMS, & PARTS OF (1), == e
OMITTED FROM VIEW >, D1200174 v

I ]




H
G
F
E
(MANIFOLD CRYO BAFFLE APERTURE)
@ 30.40
D
C

A -01 (Y-ARM)
SHOWN

A7 ADAPTER I.D.

VN

|

SECTION D-D

N
>

N
P

N
>

/(A7 ADAPTER |.D.)

LIGO CALIFORNIA INSTITUTE OF TECHNOLOGY
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

SIZE DWG. NO. REV.

D D1200174 v

SCALE: 1:4 PROJECTION: SHEET 7 OF 22
| 1

A



H
G
Te— '
F -01 (Y-ARM) -02 (X-AR
(LESS 03 ADDITIONS, SEE SHEET 21 & 22 FOR 03 ADDITIONS) (LESS 03 ADDITIONS, SEE SHEET 21 & 22 FOR 03 ADDITIONS)
7] 49 D1700220-15 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 1 ; WF-25 UC ]
78 | cOMPONENTS OR EQ. FLAT WASHER 1/4 SCREW SIZE 18-8 SSTL 48 48
48 D1700220-14 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al - 1 57 | NASE20-C416 OR EQ. WASHER. FLAT. 1/4 300 SSTL 43 43
47 D1700220-13 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ] ; 76 | 1185-4ENGTS EMHART HELICOIL. 1/4-20 X 375 LG, NITRONIC €0 ‘7 7
- 46 D1700220-12 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al - 1 o5 | 78062 HOLO-KROME SCREW. SHC. 1/4-20 X 1.00 LG. 18.8 SSTL = =
45 D1700220-11 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ] ; BU-2008-N UC ] ]
74 | cOMPGNELTS OR EQ. SCREW, BHSC, 1/4-20 X .50 LG. 18-8 SSTL 48 48
44 D1700220-10 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al - 1 3 51800007 aLIGO, SLIC, BOLT ASSY. (UNCOATED) N/A » »
43 D1700220-09 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 1 i 2o D1700232.1 QLIGO. SLIC. BOLT ASSY.. BN N/A 35 35
N "‘z 42 D1700220-08 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al - 2 - 51700397-01 ALIGO. PCAL-VIDEO CAM. SLIC BARREL BAFFLE, NUT PLATE 06116 A g ]
= O 41 D1700220-07 ALIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 2 ) 70 D1700397 aLIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE, NUT PLATE 6061-T6 Al 8 16
8 - . D1700220-06 ALIGO. PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al - 4 69 D1700398-16 aliGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT. BRACKETS 304 SSTL 1 i
5 ﬂ % 39 D1700220-05 aLIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 4 - 48 D1700398-15 allGO, PCAL-VIDEO CAM, SLiC BARREL BAFFLE MT. BRACKETS 304 SSTL 1 i}
™ O 3 D1700220-04 ALIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al : 2 67 D1700398-14 alIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT. BRACKETS 304 SSTL 2 -
g 2, 37 D1700220-03 ALIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 2 - 66 D1700398-13 allGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT. BRACKETS 304 SSTL 2 i
o
= v 3¢ D1700220-02 ALIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 6 6 65 D1700398-12 alIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT. BRACKETS 304 SSTL 2 -
— L
o2 n 3 D1700220-01 ALIGO, PCAL-VIDEQ CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 6 é 64 D1700398-11 alLIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT. BRACKETS 304 SSTL 1 :
oz
< <_(I 34 D1700165-04 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (OUTER PANEL), Xarm 304 SSTL - 1 63 D1700398-10 aliGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT. BRACKETS 304 SSTL ] i
&)
c Zz 2 32 D1700165-02 ALIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD {OUTER PANEL) 304 SSTL ‘ - 61 D1700398-08 alIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT. BRACKETS 304 SSTL 2 -
o
< O 3 D1700165-01 ALIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (OUTER PANEL) 304 SSTL ‘ - 60 D1700398-07 alIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT. BRACKETS 304 SSTL 2 :
L : ' :
—
8 LLI . D1700164-04 ALIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (QUADRANTIV) 304 5STL ! - 55 D1700398-01 allGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT. BRACKETS 304 SSTL - 4
L .
; ) 25 D1700164-03 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (QUADRANT Ili) 304 SSTL 1 - 54 D1700399-04 alIGO, PCAL-VIDEO CAM, SLI?((]Br/r\nR)REL BAFFLE PANELS (TOP HALF, 304 SSTL i 1
24 D1700164-02 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (QUADRANT I 304 SSTL 1 ; o 5170039903 olIGO, PCAL-VIDEO CAM, SLiC BAR)REL BAFFLE PANELS (TOP HALF, 304 SSTL : ]
arm
23 D1700164-01 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (QUADRANT I) 304 SSTL 1 - 50 D1700399-02 allGO, PCAL-VIDEO CAM, SLK)Z( BAR)REL BAFFLE PANELS (BOT HALF, 304 SSTL ) ]
arm
22 D1002424-02 VIBRATION ABSORBER ASSEMBLY N/A 2 2 51 D1700399-01 alIGO, PCAL-VIDEO CAM, SLi(; BAR)REL BAFFLE PANELS (BOT HALF, 304 SSTL 1 ]
arm
] 21 D1002424-01 VIBRATION ABSORBER ASSEMBLY N/A 2 g 50 D1700220-16 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al . 1
TEMNO.  PARTNUMBER DESCRIPTION MATERIAL 01 (Y-Arm)/QTY. | -02 (X-Arm)/QTY. ITEM NO.|  PART NUMBER DESCRIPTION MATERIAL -01 (Y-Arm)/QTY. | -02 (X-Arm)/QTY.
PARTS LIST PARTS LIST
LIGO CALFORNIA INSTITUTE OF TECHNOLOGY
A MASSACHUSETTS INSTITUTE OF TECHNOLOGY
SIZE DWG. NO. REV.
PCAL SHIELD + BARREL BAFFLE INSTALLATION SEQUENCE > D1200174 v
SCALE: 1:12 PROJECTION: SHEET 8 OF 22
PART PDM VERSION: y-010 8 7 6 5 Mh 4 3 i 2 | 1

DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE



8 7 6 5 4 3 2 1

PCAL SHIELD + BARREL BAFFLE INSTALLATION SEQUENCE
-01, Yarm: ASSY. STEP 1

H SEE PG. 20
FOR VIB. AB.
INSTALLATION DETAILS
G
F
DETAIL 'E'
E 3X
2X
D
B 3X
C
(FOR COMPLETE BOM, SEE SHEET 1 AND SHEET 8)
1185-4EN375 NITRONIC
B 10 | et oR s, HELICOIL, 1/4-20 X .375 LG. 2 24
9 NASéQOE‘g_‘“ 6 OR WASHER, FLAT, 1/4 300 SSTL 16
8 780K6R25*§\’ELO‘ SCREW, SHC, 1/4-20 X 1.00 LG. 18-8 SSTL 24
alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT.
| alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT.
6 D1700220-05 B A 6061-T6 Al 2
alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT.
alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT.
4 D1700220-02 B A 6061-T6 Al 2
alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT.
3 D1700220-01 BRACKET 6061-T6 Al 2 LIGO CALIFORNIA INSTITUTE OF TECHNOLOGY
A MASSACHUSETTS INSTITUTE OF TECHNOLOGY
2 D1002424-02 VIBRATION ABSORBER ASSEMBLY N/A 2
SIZE DWG. NO. REV.
1 D1002424-01 VIBRATION ABSORBER ASSEMBLY N/A 2 D -| 200 -| 74 9
D \%
'LEO“f‘ PART NUMBER DESCRIPTION MATERIAL Qry.
PARTS LIST SCALE: 1:12  PROJECTION: SHEET 9 OF 22

PART PDM VERSION: y-010 8 7
DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE

| 1



3X

3X

PART PDM VERSION: y-010
DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE

3

2

9 PCAL SHIELD + BARREL BAFFLE INSTALLATION SEQUENCE
-01, Yarm: ASSY. STEP 2

4X

O OO O
©

5 0 4

DETAIL 'F
BRACKET ATTACHMENT

TYP.

PARTIAL BOM
(FOR COMPLETE BOM, SEE SHEET 1 AND SHEET 8)

12| Rt ORER, HELICOIL, 1/4-20 X .375 LG. NITRINIC 43
1 | NASE20C416 OR WASHER, FLAT, 1/4 300 SSTL 32
10 78082 HOLO- SCREW, SHC, 1/4-20 X 1.00 LG. 18-8 SSTL 32
9 D1700220-15 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
8 D1700220-13 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
7 D1700220-11 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
6 D1700220-09 alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
5 D1700220-07 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
4 D1700220-05 alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 2
3 D1700220-03 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
2 D1700220-02 alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 4
] D1700220-01 alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 4
WA | PART NUMBER DESCRIPTION MATERIAL Qry.
PARTS LIST

LIGO

SIZE DWG. NO.

D

SCALE: 1:12
I

PROJECTION:

CALIFORNIA INSTITUTE OF TECHNOLOGY
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

D1200174

REV.

v9

SHEET 10 OF 22

A



8 7 6 5 4 3 2

DETAIL M PCAL SHIELD + BARREL BAFFLE INSTALLATION SEQUENCE
-01, Yarm: ASSY. STEP 3

G
F DETAIL P F
E E
D D
(FOR COMPLETE BOM, SEE SHEET 1 AND SHEET 8)
C C
BU-2008-N UC
11 | COMPONENTS O SCREW, BHSC, 1/4-20 X .50 LG. 18-8 SSTL 24
E
WF-25"UC
10 | COMPONENTS OR FLAT WASHER 1/4 SCREW SIZE 18-8 SSTL 24
EQ
9 D1800007 aliGO, SLIC, BOLT ASSY. (UNCOATED) N/A 8
allGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT.
8 D1700398-10 AT 304 SSTL 1
alIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT.
7 D1700398-11 SEAiEnS 304 SSTL 1
allGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT.
6 D1700398-09 AT 304 SSTL 2
alIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT.
B 5 D1700398-08 SEAiEnS 304 SSTL 2 B
allGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT.
4 D1700398-07 AT, 304 SSTL 2
allGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE, NUT
3 D1700397 o 6061-T6 Al 8
allGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE
1 2 D1700399-03 BANELS TOB VIALE Yoy 304 SSTL 1 -
alIGO, PCAL-VIDEO CAM, SLiC BARREL BAFFLE
'LEOM PART NUMBER DESCRIPTION MATERIAL Qry.
PARTS LIST
e LIGO CALIFORNIA INSTITUTE OF TECHNOLOGY
A MASSACHUSETTS INSTITUTE OF TECHNOLOGY A

DETAIL J DETAIL K SIZE DWG. NO. REV.

D D1200174 v

SCALE: 1:12 PROJECTION: SHEET 11 OF 22
PART PDM VERSION: y-010 8 7 6 5 A 4 3 . 5 | :

DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE



8 7 6 5 4 3 2

PCAL SHIELD + BARREL BAFFLE INSTALLATION SEQUENCE
c ® -01, Yarm: ASSY. STEP 4

@) OO @)

O O,
’ ®
G
F K e DETAIL R
s
QS
o
E
D ) U
7 N
| DETAIL W
DETAILT
C C
PARTIAL BOM
(FOR COMPLETE BOM, SEE SHEET 1 AND SHEET 8)
B BU-2008-N UC B
9 | COMPONENTS OR SCREW, BHSC, 1/4-20 X .50 LG. 18-8 SSTL 24
EQ
WF-25'0C
8 | COMPONENTS OR FLAT WASHER 1/4 SCREW SIZE 18-8 SSTL 24
7 D1800007 aliGO, SLIC, BOLT ASSY. (UNCOATED) N/A 8
1oy D1700397-01 | OHGO: PCAL-VIDEO CAM SLIC BARREL BAFFLE. NUT| 4041 14 3 L
. D1700398-16 | OLIGO. PCAL-VIDEO CAM, SLC BARREL BAFFLE MT. | 50, o7, : ‘ DETAIL V
4 5170039815 | ALIGO, PCAL-VIDEO Eg?ﬁ\l\ék sE%lsc BARREL BAFFLEMT. | 50, cry : B AC K
VS i A 7 S R T LIGo e e LS OIS ooy
) 5170039813 | OLIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLEMT. | 50, o7, 5
allGO PCAL—VIDEOBCIIQ:I\(/:\KEIESC BARREL BAFFLE MT D ETAI L U SIZE | DWG. NO. REV.
1 D1700398-12 : SE A RS | 3045sSTL 2 b D -| 2 O O -| 7 4 YO
WA | PART NUMBER DESCRIPTION MATERIAL Qry.
PARTS LIST SCALE: 1:12  PROJECTION: SHEET 12 OF 22

PART PDM VERSION: y-010 8 7 6 5 7\ 4 3 . 2 | 1

DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE



8 7 6 5 4 3 2

PCAL SHIELD + BARREL BAFFLE INSTALLATION SEQUENCE
-01, Yarm: ASSY. STEP 5 - 8

e =
=7

. (&)

ASSY. STEP 5 ASSY. STEP 6 ASSY. STEP 7 § @/ ASSY. STEP 8
E ISO VIEW ISO VIEW ISO VIEW ISO VIEW

3 PARTIAL BOM
(FOR COMPLETE BOM, SEE SHEET 1 AND SHEET 8)

7 D1700232-1 alLIGO, SLiC, BOLT ASSY., BN N/A 35
— 6 D1700165-02 alLIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (OUTER PANEL) 304 SSTL ]
5 D1700165-01 alLIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (OUTER PANEL) 304 SSTL 1
4 D1700164-04 alLlGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (QUADRANT IV) 304 SSTL ]
3 D1700164-03 alLIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (QUADRANT Ill) 304 SSTL 1 CALIFORNIA INSTITUTE OF TECHNOLOGY
A LIGO p\ASSACHUSETTS INSTITUTE OF TECHNOLOGY
2 D1700164-02 alLlGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (QUADRANT Il) 304 SSTL ]
SIZE DWG. NO. REV.
1 D1700164-01 alLIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (QUADRANT I) 304 SSTL 1
— (SEE SHEET 21 & 22 FOR O3 ADDITIONS) D D] 200] 74 V9
NO. PART NUMBER DESCRIPTION MATERIAL QTY.
PARTS LIST SCALE: . 1:12 PROJECTION: SHEET 13 OF 22

8 7 6 5 A 4 | 3 | 2 I 1



8 7 6 5 4 3 2

H SEE PG. 20
FOR VIB. AB.
INSTALLATION DETAILS
G
F
| DETAIL 'F’
BRACKET ATTACHMENT .
TYP. /]
/ N
E
Ol ED
3 =
- \_ AR
7 %
C
PARTIAL BOM
(FOR COMPLETE BOM, SEE SHEET 1 AND SHEET 8)
10 | et oR s, HELICOIL, 1/4-20 X .375 LG. NITRINIC 24
B
9 NASéQOE‘g_‘“ 6 OR WASHER, FLAT, 1/4 300 SSTL 16
8 78082 HIOLO- SCREW, SHC, 1/4-20 X 1.00 LG. 18-8 SSTL 24
. 0170022008 | OLIGO. PCALVIDEO CAM, PERISCOPE SHIELD MT. | 441 14 :
i D1700220.0¢ | OUGO: PCAL-VIDEO CAM, PERSCOPE SHIELD MT. | 404 4 )
. D1700220-04 | GLIGO. PCAL-VIDEO CAM, PERISCOPE SHIELD MT. | 4041 4 :
4 0170022002 | OUGO: PCAL-VIDEO CAM, PERSCOPE SHIELD MT. | 4041 14 )
. 3 51700220.01 ALIGO, PCAL-VIDEO CA, PERISCOPE SHIELD MT. | 404 14 )
2 D1002424-02 VIBRATION ABSORBER ASSEMBLY N/A 2
] D1002424-01 VIBRATION ABSORBER ASSEMBLY N/A 2
WA | PART NUMBER DESCRIPTION MATERIAL Qry.
PART PDM VERSION: y-010 8 PARTS LlST 7 6 5 2

DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE

1

PCAL SHIELD + BARREL BAFFLE INSTALLATION SEQUENCE
-02, Xarm: ASSY. STEP 1

CALIFORNIA INSTITUTE OF TECHNOLOGY

LIGO  j\\ASSACHUSETTS INSTITUTE OF TECHNOLOGY
SIZE DWG. NO. REV.
D D1200174 v
SCALE: . 1:12 PROJECTION: SHEET 14 OF 22

A



H
G
F
2X
E
2X
D
C
B
A

PART PDM VERSION: y-010
DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE

3

2

g PCAL SHIELD + BARREL BAFFLE INSTALLATION SEQUENCE
-02, Xarm: ASSY. STEP 2

(12) 4x
2X H

O °

O,
O O

5 0 4

3X

3X

DETAIL 'AD’
BRACKET ATTACHMENT
TYP.

PARTIAL BOM
(FOR COMPLETE BOM, SEE SHEET 1 AND SHEET 8)

1185-4EN375

NITRONIC

12| piaedt e HELICOIL, 1/4-20 X .375 LG. D 43
1 | NASE2OC416 OR WASHER, FLAT, 1/4 300 SSTL 32
10 78082 HCLO- SCREW, SHC, 1/4-20 X 1.00 LG. 18-8 SSTL 32
9 D1700220-16 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
8 D1700220-10 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
7 D1700220-06 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 2
6 D1700220-04 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al |
5 D1700220-12 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
4 D1700220-14 alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
3 D1700220-02 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 4
2 D1700220-08 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
] D1700220-01 alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al 4
T4 | PART NUMBER DESCRIPTION MATERIAL Qry.
PARTS LIST
LIGO  JiASSAGHUSETTS INSTITUTE OF TECHNOLOGY
SIZE DWG. NO. REV.
D D1200174 v
SCALE: 1:12  PROJECTION: SHEET 15 OF 22

A



8 7 6 5 4 3 2

PCAL SHIELD + BARREL BAFFLE INSTALLATION SEQUENCE

DETAIL AL -02, Xarm: ASSY. STEP 3

H H
-
— B / - L
G G
DETAIL AF
DETAIL AM
F 8 PL. F
E E
DETAIL AK
D D
PARTIAL BOM
(FOR COMPLETE BOM, SEE SHEET 1 AND SHEET 8)
C C
DETAIL AE BUIO0B N UC
11 | COMPONENTS OR SCREW, BHSC, 1/4-20 X .50 LG. 18-8 SSTL 24
WESETC
10| COMPONENTS O FLAT WASHER 1/4 SCREW SIZE 18-8 SSTL 24
9 D1800007 aliGO, SLIC, BOLT ASSY. (UNCOATED) N/A 8
g 0170039805 | OLGO: PCAL-VIDEO CAM, SLIC BARREL BAFFLEMT. | 30, oy :
: D1700398.04 | OLIGO. PCALVIDEO CAM, SLC BARRELBAFFLE MT. | 50 5571 )
¢ 0170039803 | OLGO: PCAL-VIDEO CAM, SLIC BARREL BAFFLEMT. | 50, oy :
8 . D1700398.02 | OLIGO. PCALVIDEO CAM, SLIC BARRELBAFFLE MT. | 50 5571 ) "
4 0170039801 | OLGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLEMT. | 50, o7y )
3 51700397 ALIGO, PCAL-VIDEO CAM SLIC BARREL BAFFLE, NUT| 404 14 g
1 2 D1700399-04 allGO, PCQ}\‘,}I/EEL’SE((DTS;*Q"ALSFL,‘?( OBr’r*nR)REL BAFFLE 1 304 ssTL 1 3
] D1700399-02 aliGo, PCQ&‘Q’E‘E&%S{*QAAEFLE OBr’r*nR)REL BAFFLE | 304 ssTL ]
Tod | PART NUMBER DESCRIPTION MATERIAL Qry.
PARTS LIST
A (4) LIGO  NaASSACHUSETTS INSTITOTE OF TEGHNOLOGY A
DETAIL AG DETAIL AH
SIZE DWG. NO. REV.
D D1200174 v
SCALE: 1:12  PROJECTION: SHEET 16 OF 22

PART PDM VERSION: y-010 Mh |
G PDM VERSION: y-003 8 % 6 S 4 3 2 | 1
D 0, PCAL-VIDEO RISCOPE



. .
] [eee]] r

—d

U .—é—. 7=

SIDE

H
G
F
E
D
C
(FOR COMPLETE BOM, SEE SHEET 1 AND SHEET 9)
B BU-2008-N UC
9 | COMPONENTS OR SCREW, BHSC, 1/4-20 X .50 LG. 18-8 SSTL 24
EQ
WF-25'UC
8 | COMPONENTS OR FLAT WASHER 1/4 SCREW SIZE 18-8 SSTL 24
EQ
7 D1800007 aliGO, SLIC, BOLT ASSY. (UNCOATED) N/A 8
N 51700397 allGO, PCAL-VIDEO CétAA,TsELic BARREL BAFFLE, NUT| 4041 14 A g
alIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT.
alIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT.
4 D1700398-04 SEAEnS 304 SSTL 2
alIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT.
X 3 D1700398-03 SE A RS 304 SSTL 1
alIGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT.
2 D1700398-02 SE A RS 304 SSTL 2
allGO, PCAL-VIDEO CAM, SLIC BARREL BAFFLE MT.
'LEO“f‘ PART NUMBER DESCRIPTION MATERIAL Qry.
PARTS LIST
PART PDM VERSION: y-010 8 7

DWG PDM VERSION: y-003

D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE

DETAIL AW

DETAIL AN

VN

PCAL SHIELD + BARREL BAFFLE IN

O OOO O

©

3

©

2

STALLATION SEQUENCE
-02, Xarm: ASSY. STEP 4

DETAIL AR

DETAIL AP

LIGO CALIFORNIA INSTITUTE OF TECHNOLOGY
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

SIZE DWG. NO. REV.
o DI1200174 v
SCALE: 1:12 PROJECTION: SHEET 17 OF 22

| 1

A



8 7 6 5 4 3 2

PCAL SHIELD + BARREL BAFFLE INSTALLATION SEQUENCE
-02, Xarm: ASSY. STEP 5 - 8

i

ASSY. STEP 5 ASSY. STEP 6 ASSY. STEP 7 ASSY. STEP 8
ISO VIEW ISO VIEW ISO VIEW ISO VIEW

PARTIAL BOM
(FOR COMPLETE BOM, SEE SHEET 1 AND SHEET 8)

7 D1700232-1 allGO, SLIC, BOLT ASSY., BN N/A 35
aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD
6 D1700165-04 (OUTER PANEL), Xorm 304 SSTL 1
allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD
aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD
4 D1700164-08 (QUADRANT V). Xarm 304 SSTL 1
3 D1700164-07 GO, A UADRANT i e 2P FMELD 1 304 5511 1 LIGO CALFORNIA INSTITUTE OF TECHNOLOGY
) 17001 6408 alIGO. PCAL-VIDEO CAM. PERISCOPE SHIELD 208 SSTL : MASSACHUSETTS INSTITUTE OF TECHNOLOGY
(QUADRANT I}, Xarm SIZE DWG. NO REV
. D1700164-05 aLIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD 304 SSTL 1 T '
AT o (SEE SHEET 21 & 22 FOR O3 ADDITIONS) » DI1200174 v
WA | PART NUMBER DESCRIPTION MATERIAL ary.
PARTS LIST SCALE: 1:12  PROJECTION: SHEET 18 OF 22

8 7 6 5 A 4 | 3 | 2 I 1



D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE, PART PDM REV: X-193, DRAWING PDM REV: X-193

7 6 5 4 3 2 1

'01 (Y-ARM, SHOWN) WQIF% —~{(2x25.00 )=

12 O'CLOCK
-02 (X-ARM, OPPOSITE)
H' (REFER TO LIGO E1700125 FOR MIRROR REMOVAL
AND VIBRATION ABSORBER INSTALLATION PROCEDURE)
‘ 7, o ° \
G (2x 25.0)
. s n 0] 0] ®
- ' il ‘Fr“_"ﬁ’
%
% ll R © ©
(L
F
2
E a } 2X
oF
o
ol
E
6 O'CLOCK
D
C
B
LIGO CALFORNIA INSTITUTE OF TECHNOLOGY
A MASSACHUSETTS INSTITUTE OF TECHNOLOGY
SIZE DWG. NO. REV.
o D D1200174 v
|SO V|EW (BACK SlDE) (BACK SlDE) SCALE:NONE PROJECTION: SHEET 19 OF 22
6

5 A 4 3 | 2 | 1



H
¢ SHIELD PANELS SUPPLIED WITH OVERSIZED HOLES
TO ALLOW ADJUSTMENT DURING ASSEMBLY
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CALIFORNIA INSTITUTE OF TECHNOLOGY
A PCAL PERISCOPE, WITH SHIELDS AND BARREL BAFFLE LIGO  \iASSACHUSETTS INSTITUTE OF TECHNOLOGY
(COMPOSITE IMAGE OF PCAL PERISCOPE FROM ETMY TAKEN BY ROBERT SCHOFIELD, AND SW CAMERA VIEW OF D1200174-01) — TowG. NG, -
D D1200174 v

SCALE: 1:8 PROJECTION: SHEET 20 OF 22
PART PDM VERSION: 8 7 6 5 4}\ 4 3 | 2 | 1

DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE



4 3 2 1

03 ADDITIONS
-01, Yarm: ASSY. STEPS 9-12

H H
G NOTE: REPLACE ITEM @ SHOWN IN ASSEMBLY STEPS 7 AND 8, G
WITH ITEM (30) AT 12 AND é O'CLOCK POSITIONS)
REF.
2X
F F
ASSY. STEP 10
. SO VIEW
E E
o (5
0 m I
° ASSY. STEP 11 -
[ )
: ISO VIEW
90 D1900238 aLIGO, SLIC, PCAL, Captured shoulder nut assy. N/A 4
89 D1700232-31 allGO, SLiC, BOLT ASSY., BN N/A 4
86 D1700165-06 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (OUTER PANEL) 304 SSTL ]
C C
a S SY ST E P 9 85 D1700165-05 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (OUTER PANEL) 304 SSTL ]
. 83 D1700220-21 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
IS O VI EW 81 D1700220-19 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
— 80 D1700220-18 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ] -
79 D1700220-17 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al ]
77 | NAS620-C416 OR EQ. WASHER, FLAT, 1/4 300 SSTL 8
76 | 1185-4EN375 EMHART HELICOIL, 1/4-20 X .375 LG. NITRONIC 60 8
] OR EQ. 5
75 | 78062 HOLO-KROME SCREW, SHC, 1/4-20 X 1.00 LG. 18-8 SSTL 8
72 D1700232-1 allGO, SLiC, BOLT ASSY., BN N/A 8
32 D1700165-02 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (OUTER PANEL) 304 SSTL ]
REF. ONLY
— 31 D1700165-01 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (OUTER PANEL) 304 SSTL ] -
ITEM NO.|  PART NUMBER DESCRIPTION MATERIAL -01 (Y-Arm)/QTY.
A PARTS LIST
N LIGO CALIFORNIA INSTITUTE OF TECHNOLOGY

MASSACHUSETTS INSTITUTE OF TECHNOLOGY A

DETAIL BA ASSY. STEP 12 SiE [oWe, WG, eV,
BRACKET TAYTIIACHMENT ISO VIEW D D12001/4 V9

SCALE: 1:12 PROJECTION:
PART PDM VERSION: y-010 8 7 6 5 7\ 4 3 . 2 | 1

DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE

SHEET 21 OF 22



PART PDM VERSION: y-010
DWG PDM VERSION: y-003
D1200174 allGO, PCAL-VIDEO CAM, PERISCOPE

X b
DETAIL BB

NOTE: REPLACE ITEM (7), SHOWN IN ASSEMBLY STEPS 7 AND 8,
WITH ITEM (30) AT 12 AND é O'CLOCK POSITIONS)

ASSY. STEP 10
ISO VIEW

ASSY. STEP 11
ISO VIEW

ASSY. STEP ¢
ISO VIEW

2X

77 DETAIL BC ASSY. STEP 12
BRACKET _/?\J;/.A\CHMENT ISO VIEWA

REF. ONLY

3 2 1
( ]
-02, Xarm: ASSY. STEPS 9-12
H
OSQo S
Q (@)
Q A ° o
O Q
Q Q‘
V)
) B
® Q
QQ
V)
® G
Q
’ V)
o5 %
o)
® S fg Q L
®» N A
A
§ )
® [\
®
o F
®
®
®
@@ ®
N B
®®
) )
O )
SIA } ° E
D) ) ol -
QQQ ® 8
N )
S
D) )
) D
90 D1900238 aLIGO, SLIC, PCAL, Captured shoulder nut assy. N/A 4 |
89 D1700232-31 alIGO, SLiC, BOLT ASSY., BN N/A 4
88 D1700165-08 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (OUTER PANEL), Xarm 304 SSTL ]
87 D1700165-07 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (OUTER PANEL), Xarm 304 SSTL I
84 D1700220-22 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al I C
82 D1700220-20 allGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al I
80 D1700220-18 alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-T6 Al I _
79 D1700220-17 alIGO, PCAL-VIDEO CAM, PERISCOPE SHIELD MT. BRACKET 6061-Té Al ]
77 | NAS620-C416 OR EQ. WASHER, FLAT, 1/4 300 SSTL 8
76 |1 ‘85‘4ESS7E%MHART HELICOIL, 1/4-20 X .375 LG. NITRONIC 60 8
' B
75 | 78062 HOLO-KROME SCREW, SHC, 1/4-20 X 1.00 LG. 18-8 SSTL 8
72 D1700232-1 allGO, SLIC, BOLT ASSY., BN N/A 8
34 D1700165-04 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (OUTER PANEL), Xarm 304 SSTL I
33 D1700165-03 aliGO, PCAL-VIDEO CAM, PERISCOPE SHIELD (OUTER PANEL), Xarm 304 SSTL ] o
ITEM NO.|  PART NUMBER DESCRIPTION MATERIAL .02 (X-Arm)/QTY.
PARTS LIST
LIGO CALFORNIA INSTITUTE OF TECHNOLOGY
MASSACHUSETTS INSTITUTE OF TECHNOLOGY A
SIZE DWG. NO. REV.
D D1200174 v
SCALE: 1:12 PROJECTION: SHEET 22 OF 22
3 2 i 1
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