LIGO LABORATORY

California Institute of Technology
I I o 1200 E. California Blvd.

Pasadena, CA 91125

Statement of Work

AO-523 TMS Top Mass Machined Components
LIGO-C1201789-v2

1.0 Scope (AOS Trans Mon Suspension)

This Statement of Work covers the manufacturing of most machined metal class A components used in
each LIGO TMS Suspension assembly and installation. Quantities listed are for 6 TMS assemblies, and
include spares. Manufacturing is according to LIGO Specification E0900364-v8 wherever applicable.

2.0 Document Access

Many supplemental documents and specifications are incorporated into and made a part this Statement
of Work. Click on the document links to access these documents from the LIGO Document Control
Center (DCC) or go on line to the LIGO Public DCC at https://dcc.ligo.org/ to access the DCCH.

3.0 Commercial Terms and Applicable LIGO Specifications:

Note: The documents listed below are invoked for this Statement of Work and comprise
additional requirements which are integral to this Statement of Work.
e LIGO-C080185-v1 LIGO Commercial Items or Services Contract General Provisions
e LIGO-Q0900001-v5 Advanced LIGO Supplier Quality Requirements
e 1IGO-Q1100003-v1 Acceptable Quality Level (AQL) for Inspection of LIGO Components
e LIGO-E0900364-v8 Metal Components for use in the Advanced LIGO Vacuum System

4.0 Quality System:

Referring to the above referenced LIGO Specification Q0900001, Suppliers should include a copy of their
current ISO 9001, AS9100, or TS16949 certification in their bid package. Suppliers lacking current
certification should send a copy of their Quality Manual with their bid package.

5.0 Parts to be manufactured, Quantity Required, and Inspection

requirements:
Note: refer to Section 8.0 for delivery schedule and location

5.1 AQL Numberis1.0.
5.2 All tapped holes (100%) must be gauged.
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https://dcc.ligo.org/
https://dcc.ligo.org/public/0002/C080185/001/C080185-00_Commerical_Terms.pdf
https://dcc.ligo.org/public/0001/Q0900001/005/Q0900001-V5.pdf
https://dcc.ligo.org/public/0038/Q1100003/001/Q1100003-v1%20AQL.pdf
https://dcc.ligo.org/public/0006/E0900364/008/E0900364-v8%20LIGO%20Metal%20in%20Vacuum.pdf

It;m Part Number Rev Description Material S:t S;t TOTAL
ADVANCED LIGO, SUS, QUAD N-PTYPE TABLECLOTH, TABLECLOTH 6061-T6
1 DO60315 ¢ PINCH PLATE, UPPER STRUCTURE Al 12 12 24
ADVANCED LIGO, SUS, QUAD N-PTYPE TABLECLOTH, OSEM AND ECD | 6061-T6
2 D060318 E MOUNTING BRACKET (LOCAL CONTROLS) Al 12 12 24
ADVANCED LIGO, SUS, QUAD N-PTYPE TABLECLOTH, POSITION 6061-T6
3 D060321 b ADJUSTER FOR FRONT PITCH OSEM Al 3 3 6
ADVANCED LIGO, SUS, QUAD N-PTYPE TABLECLOTH, TRANSVERSE 6061-T6
4 D060323 F OSEM POSITION ADJUSTMENT PLATE Al 3 3 6
Advanced LIGO, SUS, TOP STAGE N-P TYPE, ROTATIONAL ADJUSTER, 304/316
> D060325 F STATIC HALF SSTL 6 6 12
6 D060326-0 r Advanced LIGO, SUS, Quad N-Ptype Top Stage, BLADE CLAMP (TOP 304/316 6 6 12
HALF) SSTL
7 D060327-0 r Advanced LIGO, SUS, Quad N-Ptype Top Stage, BLADE CLAMP (BTM 304/316 6 6 12
HALF) SSTL
Advanced LIGO, SUS, Quad N-Ptype Top Stage, 3/8-16 UNC T NUT 304/316
8 D060328 v3 Based on Wixroyd 2418.W120 SSTL 12 12 24
9 D060329 E Advanced LIGO, SUS, Quad N-Ptype Top Stage, Top Stage STIFF BACK 6061 Al 6 6 12
Advanced LIGO, SUS, Quad N-Ptype Top Stage, ROTATIONAL 304/316
10 D060330 F ADJUSTER BASE PLATE SSTL 6 6 12
Advanced LIGO, SUS, Quad N-Ptype Top Stage, JACKING 304/316
1 D060331 F SCREW/Earthquake Stop SSTL 20 20 40
Advanced LIGO, SUS, Quad N-Ptype Top Stage, WIRE CLAMP BODY, 304/316
12 D060333 F TOP STAGE SSTL 6 6 12
13 D060336 v Advanced LIGO, SUS, Penre MASS Quad N-Ptype, 2MM CAM, OSEM PH 18 18 %
ADJUSTER Bronze
Advanced LIGO, SUS, Quad N-Ptype Ul MASS, BLADE TIP Z POSITION 6061-T6
14 D060377 H ADJ (BTM HALF PART 2) Al 6 6 12
Advanced LIGO, SUS, Quad N-Ptype Ul MASS, BLADE TIP Z POSITION 304,316
15 D060378 J o0 P ' OR302 | 6 6 12
ADJ (BTM HALF)
SSTL
16 DO60380 I QRYSNCED LIGO, SUS, QUAD N-PTYPE Ul MASS, BLADE CLAMP (TOP 304 SSTL 6 6 12
17 D070140-05 V3 Advanceq LIGO, SUS, Quad N-Ptype Top Stage, top stage blade wire 6061-T6 54 54 108
clamp shim Al
18 D070140-1 v3 Advanceq LIGO, SUS, Quad N-Ptype Top Stage, top stage blade wire 6061-T6 54 54 108
clamp shim Al
19 D070140-2 v Advance§l LIGO, SUS, Quad N-Ptype Top Stage, top stage blade wire 6061-T6 54 54 108
clamp shim Al
20 D0901439 B Top Stage Modified Backbone Member 6061 Al 6 6 12
21 D1000395 vl aLIGO INTERMEDIATE TOP MASS SPACER 304 SSTL 9 9 18
22 D1000396 vl aLIGO INTERMEDIATE WIRE CLAMP BODY MIDDLE WIRE 304 SSTL 6 6 12
23 D1000407 v3 | allGO_OSEMS_INTERMIDIATE_SUPPORT_RIGHT_SIDE_BRACKET 60%% 3 3 6
6061-T6
24 D1000408 v3 aLIGO_BOSEMS_INTERMIDIATE_SUPPORT_LEFT_SIDE_BRACKET Al 3 3 6
6061-T6
25 D1000409 v3 aLIGO_BOSEMS_INTERMIDIATE_SUPPORT_RIGHT_SIDE_TRAY Al 3 3 6
6061-T6
26 D1000410 v3 aLIGO_BOSEMS_INTERMIDIATE_SUPPORT_LEFT_SIDE_TRAY Al 3 3 6
27 D1000411 v3 TMS Intermediate OSUM Support Plate, Rear 606Al|_T6 3 3 6
28 D1001534 vl Magnetic Plug, BOSEM 416 SSTL 42 42 84
29 D1001697 vl Magnet Retainer, BOSEM 316 SSTL 42 42 84
30 D1100358 vl TMS Telescope Mass Attachment Screw Titanium 100 100 200
31 D1100421 vl TMS Suspension Tablecloth Plate, Front 606Al|_T6 3 3 6
32 D1100573 v5 BOSEM Flat Magnet Flag, aLIGO SUS 606Al|_T6 36 36 72
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It;m Part Number Rev Description Material S:t S;t TOTAL
33 D1100574 v3 BOSEM Flat Flag Disk 416 SSTL 36 36 72
34 D1100712-01 v2 TMS Earthquake Stop Screw 316 SSTL 25 25 50
35 D1100712-02 v2 TMS Earthquake Stop Screw 316 SSTL | 100 100 200
36 D1100980 vl ALIGO, QUAD, E.STOP SCREW, SPLIT SHAFT COLLAR SSTL 6 6 12
37 D1101186 vl allGO SUS .500-13 X 1 SHCS Modified 316 SSTL 60 60 120
38 D1101273 vl aLIGO SUS Top Mass Stop Bridge 606Al|_T6 6 6 12
39 D1101511 vl allGO TMS Upper Mass Top Plate 304 SSTL 6 6 12
40 D1101512 vl aLIGO TMS Upper Mass Bottom Plate 304 SSTL 3 6
41 D1101519 vl allGO TMS Top Add Mass Tower 304 SSTL 6 6 12
42 D1101520 vl aLIGO TMS Upper Roll Trim Mass 304 SSTL 6 6 12
43 D1200312 vl allGO TMS Top Add Mass Bar 304 SSTL 6 6 12
44 D1200327 vl aLlGO SUS BOSEM Flag Bracket 606Al|—T6 12 12 24
45 D1200328 vl aLIGO SUS BOSEM Flag Center Bracket 606Al|_T6 3 3 6
46 D1200356 vl aLIGO TMS Mass Spacer 606Al|_T6 3 3 6
47 D1200404 vl aLIGO TMS Lower Stage Spring Adjuster Screw 300 SSTL 20 20 40
48 D1200405 vl aLIGO TMS Upper Pitch Trim Mass 304 SSTL 6 6 12
49 D1200406 vl aLIGO TMS Spring Stop Screw 300 SSTL 20 20 40
50 D1200420 vl aLIGO TMS Mass Cable Clamp Bracket 606Al|_T6 3 3 6
51 D1200426 vl aLIGO TMS Mass Wire Clamp Adjustment Block 606Al|_T6 6 6 12
52 D1200427 vl aLIGO TMS Upper SUS Wire Adjuster 606Al|_T6 12 12 24
53 D1200431-01 vl aLlIGO TMS Balance Weight 304 SSTL 18 18 36
54 D1200431-02 vl allGO TMS Balance Weight 304 SSTL 18 18 36
55 D1200432-01 vl aLIGO TMS Small Balance Weight 304 SSTL 18 18 36
56 D1200432-02 vl aLlGO TMS Small Balance Weight 304 SSTL 18 18 36
57 D1200476 vl aLlGO TMS Mass Cable Clamp Screw 300 SSTL 20 20 40

Nickel-
58 D1200477 vl | allGO TMS Mass Cable Clamp Nut Czﬁgjr 20 | 20 40
400
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6.0 Manufacturing:

6.1 Requirements:
Suppliers must refer to the LIGO Specifications referenced in Section 3 for additional, and in
some cases, hon-industry standard requirements.

6.2 Sub-Contracted Work:

e The Supplier shall be responsible for all sub-contracted work.

6.3 Precedence:

The drawings typically represent the finished part as needed for use in service. There may be
requirements on the drawing (such as coatings) which are specifically defined as not the
responsibility of the supplier in this SOW. Suppliers should always contact a LIGO representative
to resolve any discrepancies uncertainties in the documentation or instructions.

6.4 Special Instructions:

e Parts with material call outs for 5083 Aluminum MUST be manufactured with 6061-T6
Aluminum.

o All completed parts must consist of 100% virgin material, free of repairs such as plugs or
welds.

e All parts are to be 63 L Ra.

e Part markings may be laser marked or engraved.

e Vendor is responsible for electro-polish processing where specified.

e All tapped holes oversized 0.005" unless 1) there is a call-out for heli-coils 2) there is a
specific note that says not oversized.

e LIGO must approve source of all ‘make from’ parts.

6.5 Exclusions:
e Supplier is NOT responsible for the procurement and installation of Heli-Coils.

7.0 End Item Data Package:
Before delivery of the parts, the Supplier shall provide the following data, as a minimum:
0 Any as-built modifications (with approval of the LIGO Contracting Officer) as mark-ups to the
drawings
Material certifications
Heat Treat and/or Stress Relief certifications, if applicable
Electro-polish certifications, if applicable
Pickle/Passivation certifications, if applicable
Inspection reports of all dimensional features for the number of parts specified per the AQL
number and referenced in the AQL table LIGO-Q1100003-v1 and any other inspection
requirements detailed in Section 5 of this SOW
0 Certificate of compliance for each part number stating conformance to contract and drawing
requirements

©Oo0Oo0Oo0o
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8.0 Delivery Requirements:

50f5

8.1 Shipping Containers and Packaging:

The contractor is responsible for providing shipping containers and transportation which
protects these parts from damage from the transportation environment (weather, handling,
accidents, etc.). Mating edges of parts should be especially protected from damage during

shipping.

8.2 Shipping Destination(s):

The deliveries are FOB at these destinations, i.e. the Supplier has the responsibility for shipping
title and control of goods until they are delivered and the transportation has been completed.
The contractor selects the carrier and is responsible for the risk of transportation and for filing
claims for loss or damage.

These items will be shipped to:

LIGO Livingston Observatory (LLO)
Attn: Valera Frolov

19100 LIGO Lane

Livingston, LA 70754

LIGO Hanford Observatory (LHO)
Attn: Cheryl Vorvick

127124 North Route 10

Richland, WA 99354

8.3 Delivery Schedule:
Early and/or partial deliveries are welcome.

e Ship Set 1 to: LIGO Livingston Observatory (LLO)
0 Due 8 weeks ARO

e Ship Set 2 to: LIGO Hanford Observatory (LHO)
O Due 12 weeks ARO

LIGO-C1201789-v2
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I REMOVE ALL SHARP EDGES, DIMENSIONS ARE IN mm [INCHES] IGR, GLASGOW UNIVERSITY GEO 600 GROUP
R.02 MIN. TOLERANCES: RUTHERFORD APPLETON LABORATORIES
2. D0 NOT SCALE FROM DRAWING
3. ALL MACHINING FLUIDS SHALL BE XX 40 1 mm SYSTEM aLIGO
WATER SOLUBLE AND FREE OF ANGULAR +£0.25 °
SULFUR, CHLORINE AND SILICONE, ]
SUCH AS CINCINNATI MILACRON'S : Sus-stsTem SUS
CIMTECH 410 (STAINLESS STEEL) MATERTAL: ot V1T Assy
4. SCRIBE, ENGRAVE OR STAMP DRAWING QUAD TOP STAGE
PARTNUMBER ON NOTED SURFACE OF FINISH:  CLEAN, GREASE FREE
PART AND A THREE DIGIT SERIAL oum [uin]  Re = 1.6 [63] parT NaME BLADE CLAMP
NUMBER. SERIAL NUMBERS START
AT 001 FOR THE FIRST PART AND NAME DATE (TOP HALF)
3D v \ EW PROCEED CONSECUTIVELY. DRAUN J O'DELL |03/NOV/0S Fs77e o6 10 REV
USE 07" HIGH CHARACTERS. CHECKED | MB 15/MAR/ 10 . NO.
EXAMPLE: D020188- 001. A VIBRATORY[ APPROVED | JOD I5/MAR/10Q B D060326 F
TOOL MAY BE USED. SCALE I 1] PROJECTION. <@ ~&F | SHEET 2 OF 3
1 1 1 1 1 1 1

8 4 k] 2 1




INTRALINK NAME: D060326 REV. DATE DCN # DRAWING TREE #

VARTANT | ANGLE C DIM D
0 0° 21 REF

0.109" || 20.90 REF
21811 20.80 REF
327711 20.71 REF
437711 20.62 REF
5467 ] 20.52 REF
655 || 20.43 REF
7647 ] 20.33 REF
831711 20.27 REF
9827 || 20. 14 REF
0917 || 20.05 REF

WO | SO | —d | o> | O] e o | PO
O || D] D] <D | <D || D] O] &

[y

NOTES: (UNLESS OTHERWISE SPECIFIED) CALITORNIA INSTITUTE OF TECHNOLOGY
§ 6013 SACHUSETTS INSTITUTE OF TECHNOLOGY
I REMOVE ALL SHARP EDGES, DIMENSIONS ARE IN mm [INCHES] IGR, GLASGOW UNIVERSITY GEO 600 GROUP
R.02 MIN. TOLERANCES : RUTHERFORD APPLETON LABORATORIES
2. DO NOT SCALE FROM DRAWING
3. ALL MACHINING FLUIDS SHALL BE XX 40 1 mm SYSTEM aLIGO
WATER SOLUBLE AND FREE OF ANGULAR +£0.25 °
SULFUR, CHLORINE AND SILICONE, .
SUCH AS CINCINNATI MILACRON'S ; Sus-stsTem SUS
CIMTECH 410 (STAINLESS STEEL) MATERTAL: ot V1T Assy
4. SCRIBE, ENGRAVE OR STAMP DRAWING QUAD TOP STAGE
PARTNUMBER ON NOTED SURFACE OF FINISH:  CLEAN, GREASE FREE
PART AND A THREE DIGIT SERIAL Jum [pinl  Re - 1.6 [63] pART nave BLADE CLAMP
NUMBER. SERIAL NUMBERS START
AT 001 FOR THE FIRST PART AND NAME DATE (TOP _HALF)
PROCEED CONSECUTIVELY. DRAWN J O'DELL [ 03/NOV/09 f57e o6 10 REV
USE 07" HIGH CHARACTERS. CHECKED | NB 15/MAR/10 . No.
EXAMPLE: D020188- 001. A VIBRATORY[ APPROVED | JOD I5/MAR/10Q B D060326 F
TOOL MAY BE USED. SCALE I 1] PROJECTION. <@ ~&F | SHEET 3 OF 3
1 1 1 1 1 1 1

4 k] ? |




INTRALINK NAME: 060327 REV. DATE DCN # DRAWING TREE #
A | 13/0CT/06 £060238
| —
| P—
L £ {
~)_ L O O
L \
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oD
— 4]
[ 3
r———
‘ ‘ ‘ ‘ 1 \ \ ]
| | | | JE— | |
! ! ! ! ! !
—
= —DRILL 4 HOLES ©9.8 THRU
/
C S ‘ NK ‘ 2 NOTES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY
$.980 " SSACHUSETTS INSTITUTE OF TECHNOLOGY
Q} @ O 2 I REMOVE ALL SHARP EDGES, DIMENSIONS ARE IN mm [INCHES] IGR, GLASGOW UNIVERSITY GEO 600 GROUP
. R.02 MIN. TOLERANCES RUTHERFORD APPLETON LABORATORIES
2. DO NOT SCALE FROM DRAWING
3. ALL MACHINING FLUIDS SHALL BE XX 4025 mm SYSTEM aLIGO
' WATER SOLUBLE AND FREE OF ANGULAR +£0.25 °
SULFUR, CHLORINE AND SILICONE, .
SUCH AS CINCINNATI MILACRON'S : Sus-stsTem SUS
DRILL 2 HOLES 9 8 THRU CIMTECH 410 (STAINLESS STEEL) MATERTAL: R Vil Assy
. 4. SCRIBE, ENGRAVE OR STAMP DRAWING QUAD TOP STAGE
PARTNUMBER ON NOTED SURFACE OF FINISH:  CLEAN AND DEGREASED
@ @ O 2 PART AND A THREE DIGIT SERIAL Jum [uinl  Ra = 1.6 [63] paRT NAME BLADE CLAMP
. NUMBER. SERIAL NUMBERS START
AT 001 FOR THE FIRST PART AND NAME DATE (BTM HALF)
PROCEED CONSECUTIVELY. DRAWN J O'DELL [ 03/NOV/09 f57e o6 10 REV
USE 07" HIGH CHARACTERS. CHECKED | WB I5/MAR/ 10 . No.
EXAMPLE: D020188- 001. A VIBRATORY[ APPROVED | JOD I5/MAR/10 B D060327 F
TOOL WA BE USED. SCALE I 1] PROJECTION @)= =& [ SHEET 1 OF 2
1 1 1 1 1 1
8 1 6 5 4 k] 2 1




1 1 1 3 1 1 1

INTRALINK NAME: D060327

VARTANT | ANGLE C DIM D
OTAGE 2 MACHINING 2 REF

109 .90 REF
218 .80 REF

O

7777777777777777777777777777 T 1 =
- I j s 327° 1 1171 REF
o= - - = 2371 1162 REF
N o~ - o
- - o 546° || 11,52 REF
= DETATL B 655 || ||.43 REF

! ; SCALE  5:2 ; '

164 .33 REF
837 .27 REF
982" 1. 14 REF
091 1,05 REF
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O | CO | —d | O O | > w || —

SEE DETAIL B AXTS OF ROTATION

— S S S| | | D | S| <&
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2 +0.7

VARTANT | ANGLE C DIM D

2. 95 REF
| 2.86 REF
2. 13 REF
2. 67 REF
2. 51 REF
2. 48 REF
2. 38 REF
2. 29 REF
2.2 REF

109 2.1 REF
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I

ENGRAVE PART NUMBER/ FOR DIMS € AND
SEE NOTE 4 D SEE TABLE

>
x>
|

|
— PO | W | O] O —1 | OO | WO
|

NOTES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY
mMASSACHUSETTS INSTITUTE OF TECHNOLOGY
I REMOVE ALL SHARP EDGES, DIMENSIONS ARE IN mm [INCHES] IGR, GLASGOW UNIVERSITY GEO 600 GROUP
R.02 MIN. TOLERANCES RUTHERFORD APPLETON LABORATORIES
2. DO NOT SCALE FROM DRAWING
D VIEW 3. ALL MACHINING FLUIDS SHALL BE X XX 20 25 mm systTeM allGO
WATER SOLUBLE AND FREE OF ANGULAR +£0.25 °
SULFUR, CHLORINE AND SILICONE, suB-sysTew SUS

SUCH AS CINCINNATI MILACRON'S MATERIAL: ST STEEL

EXAGERATED REPRESENTATION . SCRIBE. ENGRAVE OF STAUP DRAVING 3047316 \EIT 4557 QUAD TOP STAGE

PARTNUMBER ON NOTED SURFACE OF FINISH:  CLEAN AND DEGREASED
DO NOT SCALE e ot Rt SEE (o Gy e 1.6 (6% | e i BLADE CLANP
AT 001 FOR THE FIRST PART AND NAME DATE (BTM HALF)
PROCEED CONSECUTIVELY. DRAWN J O'DELL [ 03/NOV/09 [3778 o6 10 REV
USE 07" HIGH CHARACTERS. CHECKED | MB 15/MAR/ 10 . NO.
EXAMPLE: D020188- 001. A VIBRATORY[ APPROVED | JOD I5/MAR/10Q B D060327 F
TOOL WA BE USED. SCALE I 1] PROJECTION @)= =G [ SHEET 2 OF 2
1 1 1 1 1 1
8 1 6 5 4 k] 2 1




D060328 aLIGO, SUS, Quad N-P Top Stage, .375-16 UNC T-NUT, PART PDM REV:, DRAWING PDM REV:

NOTES CONTINUED:

(5 SCRIBE, ENGRAVE, LASER MARK OR MECHANICALLY
STAMP (NO DYES OR INKS) REVISION NUMBER ON EACH

PART.

BAG AND TAG PARTS WITH THEIR DRAWING PART
NUMBER, REVISION, VARIANT OR "TYPE" (IF APPLICABLE),
AND QUANTITY.

EXAMPLE (PART): 001-v1

EXAMPLE (TAG): DXXXXXXX-VY, TYPE-XX, QTY: TBD

(@. ALLHOLES TO BE 100% GAGED WITH EMHART TOOL: 1442-6 OR 1440-6
7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH,

USE OF ABRASIVE REMOVAL TECHNIQUES IS NOT ALLOWED.

REFER TO LIGO-E0900364

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH
LIGO SPECIFICATION E0900364.

9. ALL HELI-COIL HOLES TO BE PREPARED ACCORDING TO
EMHART HELI-COIL PRODUCT CATALOG, HC2000, REV 4

10. ALL HELI-COIL INSERTS TO BE INSTALLED BY LIGO PERSONNEL

AFTER DELIVERY OF FINISHED PARTS, USE NITRONIC 60 THREADED INSERTS.

. ALL MATERIAL IS TO BE VIRGIN MATERIAL (i.e. NO WELD REPAIRS,
PLUGS OR RECYCLED MATERIAL). NO REPAIRS SHALL BE MADE UNLESS
APPROVED IN ADVANCE, AND IN WRITING, BY LIGO LABORATORY.
REFER TO LIGO-E0900364.

(BMARK: V3

ON THIS FACE—

KGR

SECTION A-A

TOLERANCES:
XX

+.008

XXX +.004

ANGULAR* 0.3°

[5.50]

2165 REF

5 4 3 2 1

REV. DATE DCN # DRAWING TREE #

V3 25 APR 2011 E1100380 -

4x .04 X 45.0°

@ .397 THRU ALL
TAP FOR 3/8-16 HELICOIL INSERT = 1.5 * DIA.

(6), 1.5*"DIA =THRU, DO NOT FIT HELICOIL

[22]

A

e A

A
!

2x .16 X 45.0°

pd
B <)
512
f -
[.]52] I v
& Y
[24]
.94

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)
DIMENSIONS ARE IN INCHES [MM] 12 INTERPRET DRAWING PER ASME Y14.5-1994.

CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME
. REMOVE ALL SHARP EDGES, .005-.015. FOR MACHINED PARTS. ROUND ALL EDGES

LIGO massachusers Nstrure oF Teckinotoey ALIGO, SUS, Quad N-P Top Stage, 3/8-16 UNC T-NUT
APPROXIMATLEY R.02 FOR SHEET METAL PARTS.

3. DO NOT SCALE FROM DRAWING SYSTEM SUB-SYSTEM DESIGNER = Joe Odell |22 Apri 2011 SIZE DWG. NO. REV.

4 ALL MACHINING FLUIDS MUSTEBE FULLY SYNTHETIC, FULLY WATER SOLUBLE AND FREE OF ADVANCED LIGO SusS DRAFTER  S9ARNUM  25Apr 2011 g DO 60328 v3
MATERIAL FINISH X NEXT ASSY CHECKER
304 SSTL 32 MII"\Ch D060324 APPROVAL ~ CTORREE SCALE: 2:] PROJECTION: SHEET 1 OF 1

5 4 3 2 1



REV. DATE DON # DRAWING TREE #
INTRALINK NAME: D060329 A l13/0cT/06 060238

081 .9

0.9

SEE DETAIL A

2 HOLES 9.9 THRO
| HOLE FOR 3/8-16 UNC HELICOIL DRILL 10 THRU,
DRILL 4 HOLES @6.5 THRU & (D02 TAP 15DP. HELICOILS NOT TO BE FITTED

. PART NO.
REAM @5 HT THRO SEE NOTE 4
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g 505 1 4 TAP 2 HOLES FOR [/4-20 UNC HELICOIL N
: ~ = THRU, C(TAP 10 DP OR THRU), HELICOILS O -
< NOT TO BE FITTED >
o
|8 4.6
el —
(el —
TAP 2 HOLES FOR HELICOILS [/4-20 UNC THRU".
HELICOILS NOT TO BE FIITED. | |0, | - 99 _
| 3¢
. _—
391 £2.5
o —
411.3
o —
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0649
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- N — ~ 3-D VIEW
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E@*\\ e
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DETAITL A
SC A L E ‘ : ‘ NOTES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY
§ )80/ SSACHUSETTS INSTITUTE OF TECHNOLOGY
|- REMOVE ALL SHARP EDGES, DIMENSIONS ARE IN mm [INCHES] IGR, GLASGOW UNIVERSITY GEOQ 600 GROUP
R.02 MIN. TOLERANCES: RUTHERFORD APPLETON LABORATORIES
2. DO NOT SCALE FROM DRAWING.
3. ALL MACHINING FLUIDS SHALL BE XX 40,25 mm [INCHES] SYSTEM aLIGO
WATER SOLUBLE AND FREE OF ANGULAR =025 °
Sl R e ] o Sl
§ e n
PART AND A THREE DIGIT SERIAL st{i:m CL%QN:A\N%DE%@EASED parT NAME TOP STAGE STIFF BACK
NUMBER. SERIAL NUMBERS START NAVE DATE
AT 001 FOR THE FIRST PART AND .
PROCEED CONSECUTIVELY. DRAWN | WILMUT | 03/0CT/06 [s77E 086 10 RV
EXAPLE D020 160 001 A VIBRATORY E\E%ED %29 lmgflg E o D060329 E.
TOOL MAY BE USED. SCALE | 1] PROJECTION: <@~ &F [ SHEET 1 OF |

T 1 T 6 T 5 ? P T 3 T 2 T 0
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INTRALINK NAME: D060330-A

REV. DATE DCN # DRAWING TREE #
A | 13/0CT/06 £060238
213 35 £ [15/JuLY/o8 £080367
|t : —
1 81.85
|t —
> 1 715.35
et —
O
i i A A N A
A M O
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38 TYP O
s - — .
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O HOLES @ 6.5 THRO™ AND
C.BORE |0 X ©6.5DP
& [P0 15
-
259 .35 ~
et —
| -HOLE THRO™ FOR [/4-20 UNC HELICOIL,
6 HELICOIL NOT TO BE FITTED
< & [G0. 2
| // el
-D- ! T
\ ~
PART NO. N
SEE NOTE 4 >
}7
23435
’\
|t —
«©
© ¢
<
, / & 6.6
| -REAMED HOLE@® S5 (HT) THRO
AND C . BORE @12 X 5DP\ N ?-HOLES 6.6 THRO'
=\
& [P0 | & [P0.2
‘ | @
‘ \ Q ot
|
.
) L
— — Lol Lo
’\
Ol o ~
@ 2o. 4 # NOTES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY
LUBO "/ SSACHUSETTS NSTITUTE OF TECHNOLOGY
I'. REMOVE ALL SHARP EDGES, DIMENSIONS ARE IN mm [INCHES] IGR, GLASGOW UNIVERSITY GEO 600 GROUP
M\ , RN TOLERANCES RUTHERFORD APPLETON LABORATORIES
' ' W/ ' 3. ALL MACHINING FLUIDS SHALL BE X 02 sysTem allGo
WATER SOLUBLE AND FREE OF ARGULAR 025 °
N e KIRE:
— || o 4. SCRIBE ENGRAVE OB STAMP DRAWING 304316 NEIT AssY QUAD TOP STAGE
|4 6 REF == AT Rt T D e 1 ek e ROTATIONAL ADJUSTER
— - . AT 001 FOR THE FIRST PART AND NAME DATE BASE PLATE
o LSt 07" RIGH CRARACTERS CReChkes (76— TSWARITT] | 086, 10, =
T EXAMPLE: D020188- 001. A VIBRATORY[ APPROVED | JOD T5IMART 10 D D060330 F.
TOOL MAY BE USED. SCALE I 1] PROJECTION @)= & [ SHEET | OF |

T 10 9 s ] 6 " 1 3 ? ‘ 1




INTRALINK NAME:

[5/8]

15.875 TYP

D060331

REV. DATE DCN # DRAWING TREE #
A 13/0CT/06 £060238
E | 15/JULY/08 £080367

[
<
[
o
-
}7
()
=
-
[ma)
Od
<©
I

O
~—

50 a8 3D VIEW
PART NO. SEE NOTE 4

495

0.9

NOTES:

(UNLESS OTHERWISE SPECIFIED)

R.02 MIN.

. REMOVE ALL SHARP EDGES,

. DO NOT SCALE FROM DRAWING.
. ALL MACHINING FLUIDS SHALL BE

WATER SOLUBLE AND FREE OF

SULFUR, CHLORINE AND SILICONE,
SUCH AS CINCINNATI MILACRON"S
CIMTECH 410 (STAINLESS STEEL)

. SCRIBE, ENGRAVE OR STAMP DRAWING

PARTNUMBER ON NOTED SURFACE OF
PART AND A THREE DIGIT SERIAL
NUMBER. SERIAL NUMBERS START

AT 001 FOR THE FIRST PART AND
PROCEED CONSECUTIVELY.

USE 07" HIGH CHARACTERS.

EXAMPLE: D020188- 001. A VIBRATORY

TOOL MAY BE USED.

DIMENSIONS ARE IN mm [INCHES]

L..GO

CALIFORNIA INSTITUTE OF TECHNOLOGY

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
IGR, GLASGOW UNIVERSITY GEO 600 GROUP

RUTHERFORD APPLETON LABORATORIES

SYSTEM

aLIGO

SUB-SYSTEM SUS

NEXT asst QUAD TOP STAGE

PART NAME JACKING SCREW / EARTHQUAKE STOP

TOLERANCES

XXX 20,25 mm,

ANGULAR 0.5

MATERIAL: ST STEEL
304/316

FINISH: CLEAN

Zum [Win)  Ro = 1.6 63)

NAWE DATE

DRAWN | | WILMUT | 5/0CT/06

CHECKED | W8 5/MAR/ 10

APPROVED | JOD 5/MAR/ 10

SIZE

A DRG.

NO.

REV

D060331 F.

SCALE |: 1] PROJECTION: SHEET | OF |




INTRALINK NAME: 0060333

REV. DATE DON # DRAWING TREE #
A 13/0CT/06 £060238
E | I5/JULY/08 £080367

)

08
fe

2.

SECTION A-A

Lo
e el o)
: —
6.5 ol =2
+ +
¢ HOLES TAPPED FOR [/4-20 UNC + -
HELICOILS THRO, HELICOILS NOT ok
TO BE FITTED [ B0,
A A
o T S e
I REMOVE ALL SHARP EDGES, DIMENSIONS ARE IN mm [INCHES] ‘M\GR, GLASGOW UNIVERSITY GEO 600 GROUP
, RORMIN TOLERANCES : RUTHERFORD APPLETON LABORATORIES
— 3. ALL MACHINING FLUIDS SHALL BE XX 40 2 mn SYSTEM aLIGO
WL SO B | L
20 SUCH AS CINCINNATI MILACRON'S VTERTAL. STSTEEL SUB-SYSTEM SUS
> HOLES TAPPED FOR 8-32 UNC ~ - . S LS WL e aup Top st
HELICOILS THRO, HELICOILS NOT PHETLAD A TIEE D161 SR |on (L) o < 16 (| eael wic WRE CLAMP BODY, TOP STAGE
TO BE FITTED 6} @ 0 | é;ogﬁmméuﬁ}52&”“ o W LT [esrocT o L Ew— RV
EXRPLE: D030188. 031 A VIBRATORY iﬁﬁﬁéﬁgp ZASD mﬁm B o D060333 F.
TOOL WA BE USED. SCALE 5. 2] PROJECTION @)= G [ SHEET | OF |
8 | 1 | 6 | 5 | 1 | N | 2 | I




, SUS, Penre MASS Quad N-Ptype, 2MM CAM, OSEM ADJUSTER, PART PDM REV: X-017, DRAWING PDM REV: X-005

D060336_aLlGO

2

1

NOTES CONTINUED:

(5) SCRIBE, ENGRAVE, LASER MARK OR MECHANICALLY
STAMP (NO DYES OR INKS) A UNIQUE THREE DIGIT SERIAL
NUMBER & REVISION NUMBER ON EACH PART. SERIAL
NUMBERS START AT 001 FOR THE FIRST ARTICLE AND
PROCEED CONSECUTIVELY. BAG AND TAG PARTS WITH
THEIR DRAWING PART NUMBER, REVISION, VARIANT OR
"TYPE" (IF APPLICABLE), AND QUANTITY. IF PARTS ARE
TOO SMALL TO SCRIBE, BAGGING AND TAGGING
ALONE IS SUFFICIENT.

EXAMPLE (PART): 001-v1
EXAMPLE (TAG): DXXXXXXX-VY, TYPE-XX, QTY: TBD

6. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH,
USE OF ABRASIVE REMOVAL TECHNIQUES IS NOT ALLOWED.
REFER TO LIGO-E0900364

7. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH
LIGO SPECIFICATION E0900364.

8. ALL MATERIAL IS TO BE VIRGIN MATERIAL (i.e. NO WELD REPAIRS,
PLUGS OR RECYCLED MATERIAL). NO REPAIRS SHALL BE MADE UNLESS
APPROVED IN ADVANCE, AND IN WRITING, BY LIGO LABORATORY.
REFER TO LIGO-E0900364.

¢ .591[15]
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VENT GROOVE
VENDOR MAY USE

ROUND END

MILL—\

\
\

R

276[7]-=

~= 157[4]

A

v e

@.260 6.60
.258| 6.55
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SECTION B-B

REV.

DATE

DCN #

DRAWING TREE #

v3

21 Jan 2012

E1200066

E1200069

v4

26 Jan 2012

E1200057

E1200069

—® .136 THRU ALL
8-32 UNC - 2B THRU ALL
+.005 OVERSIZE TAP

Y 50008

+.OOO[

.079+.002[ 2+0.05 | —

0
12.7_0'2]

NOTES

AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

DIMENSIONS ARE IN INCHES [MM]

1. INTERPRET DRAWING PER ASME Y14.5-1994.
2. REMOVE ALL SHARP EDGES, .005-.015. FOR MACHINED PARTS. ROUND ALL EDGES
APPROXIMATLEY R.02 FOR SHEET METAL PARTS.

CALIFORNIA INSTITUTE OF TECHNOLOGY
LIGO  \ASSACHUSETTS INSTITUTE OF TECHNOLOGY

PART NAME

ALIGO, SUS, Penre MASS Quad N-Ptype, 2MM CAM, OSEM ADJUSTER

TOLERANCES: 3. DO NOT SCALE FROM DRAWING. SYSTEM SUB-SYSTEM DESIGNER J.ODELL |28 Oct 2006 | SIZE [ DWG. NO. REV.
. + .01 4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE AND FREE OF

&x 005 SULFUR, SILICONE, AND CHLORINE. ADVANCED LIGO SUS  [orarer | iwimur |28 oct 2008 B D O 6 O 3 3 6 va

. MATERIAL FINISH NEXT ASSY CHECKER MB 15 MAR 2010
anouaze s | MULTIPLE
PHOSPHOR BRONZE P<0r=0.35%, PB<or= 1%, zn<or=1% 63 pinch APPROVAL|  JOD  |15MAR2010[SCALE: 21 | PROJECTION: @ £ [ SHEET1OF1
I I I I
8 7 6 5 4 3 2 1




INTRAL INK NAME:

0060377

REV. | DATE DCN # DRAWING TREE #
A [18/0CT/06 060247
B [19/DEC/0T £060247-B
O O ﬁ
| — I —
-
oD
o 49
- IN APPROX POSITTION SHOWN .
T |
| |
\ \
NOTES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY
£ 580 "ASSACHUSETTS INSTITUTE OF TECHNOLOGY
I REMOVE ALL SHARP EDGES, DIMENSIONS ARE IN mm [INCHES] IGR, GLASGOW UNIVERSITY GEO 600 GROUP
R.02 MIN. TOLERANCES: RUTHERFORD APPLETON LABORATORIES
2. DO NOT SCALE FROM DRAWING
\ 2 ) 75 23 . 6 3. ALL MACHINING FLUIDS SHALL BE XX 40 1 mm SYSTEM aLIGO
SULFUR. CHLORINE AN S Licone, | MOULAR €025
L A T e
Bt T A A Ml L
FINISH:  CLEAN, GREASE FREE
PART AND A THREE DIGIT SERIAL Jum [yin) Ra = 1.6 pART NaME BLADE TIP Z POSITION ADJ
NUMBER. SERIAL NUMBERS START
AT 001 FOR THE FIRST PART AND NAME DATE (BTM HALF PART 2)
PROCEED CONSECUTIVELY. DRAWN | WILMUT | 10/DEC/05 fs77¢ o6 10 REV
USE 07" HIGH CHARACTERS. CHECKED | WB I5/MAR/ 10 . NO.
EXAMPLE: D020188- 001. A VIBRATORY[ APPROVED | JOD I5/MAR/10Q B D060377 H
TOOL WA BE USED. SCALE I 1] PROJECTION @)= =G | SHEET | OF |
1 1 1 1 1 1
8 1 5 k] 2 1




8 1 6 5 ; 4 3 2 I

1 1 1 1 1 1
INTRALINK NAME: D060378 REV. DATE DCN # DRAWING TREE #
A 18/0CT/06 £060247
B 19/DEC/0T £060247-B
H o |21/JuLY/08 E080371

TAP 4-HOLES FOR HELICOILS 1/4-20 UNC THRU’

HELICOILS NOT TO BE FITTED. 0. | DETATL A
Rl SCALE 21

DRILL 2 HOLES ¢ 7—
THRO [ [B0 .2 <::> <::) I

| -HOLE FOR HELICOIL 1/4-20 UNC THRU \\%E$:> f:j:>

HELICOIL NOT TO BE FITTED.

24

& [p0.3 D -
= !
L 48] 14,75 17,125
34.25 7.375
9_\ ‘ g ——
A
— N\
/?2 0
0 C7Ag§
S N DETAIL B
SCALE 2:1
SEF SEE DETAIL B
DETAIL A
o FILLET OPTIONAL 7
- _ 199
22 £0. |
.
' - ' o O
-~ L . = = 2 o, e e i 290 G il G

PART NO. (SEE NOTE 4) Pl AL o

SULFUR, CHLORINE AND SILICONE,

\ suB-sysTem SUS
10 8t ETCHED OR STAMPED plck A% LT, LGNS a7 st

4. SCRIBE, ENGRAVE OR STAMP DRAWING 3047316 NEXT AssY QUAD Ul MASS
L APPROE 0L EHTOR o T T R [ e aLA0E T 2 POSTON 100

NUMBER. SERTAL NUMBERS START

AT 001 FOR THE FIRST PART AND NANE DATE (BTM HALF)

PROCEED CONSECUTIVELY. DRAWN | WILMUT | T/DEC/05 [35T7F . REV
USE 07" HIGH CHARACTERS. CHECKED | NB 15/MAR/ 10 . No.

EXAMPLE: D020188- 001. A VIBRATORY[ APPROVED | JOD I5/MAR/ 10 C DO60378 J
TOOL MAY BE USED. SCALE 1. 1] PROJECTION @~ G [ SHEET 1 OF |

T 7 T 6 T 5 ? 4 T 3 T |2 ] I




INTRAL INK NAME:

0060380

13795

30 +0.

7125

3425

{oXo)

475

///////////2 HOLES &
B8 X 45

—DRILL @7 £0.1 THRO

C'BORE & 13

PART NO.
10 BE ETCHED OR STAMPED
I[N APPROX POSITTION SHOWN.

6.8 0.1,

D |0, |

C S TNA

X 5 DP |

REV. DATE DCN # DRAWING TREE #
A 18/0CT/06 £060247
B 19/DEC/0T £060247-B
H o |21/JULY/08 E080371

(SEE NOTE 4)

30 VIEW

~r Lo o NOTES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY
U - i MASSACHUSETTS INSTITUTE OF TECHNOLOGY
. REMOVE ALL SHARP EDGES, DIMENSIONS ARE IN mm [INCHES] ‘M\GR, GLASGOW UNIVERSITY GEO 600 GROUP
R.02 MIN. TOLERANCES: RUTHERFORD APPLETON LABORATORIES
. DO NOT SCALE FROM DRAWING
. ALL MACHINING FLUIDS SHALL BE XX 4025 mm SYSTEM aLIGO
WATER SOLUBLE AND FREE OF ANGULAR +£0.25 °
SULFUR, CHLORINE AND SILICONE, SUB-SYSTEM
SUCH AS CINCINNATI MILACRON'S WATERIAL: ST STELL SUS
CIMTECH 410 (STAINLESS STEEL) : :
. SCRIBE, ENGRAVE OR STANP DRAWING 304 NEXT AssY QUAD Ul MASS
PARTNUMBER ON NOTED SURFACE OF FINISH:  CLEAN, GREASE FREE
PART AND A THREE DIGIT SERIAL Jum [uin) Ra - 1.6 parT NAME BLADE CLAMP
NUMBER. SERIAL NUMBERS START
AT 001 FOR THE FIRST PART AND NAME DATE (TOP HALF)
PROCEED CONSECUTIVELY. DRAWN | WILMUT | 09/DEC/05 fs77e o6 10 REV
USE 07" HIGH CHARACTERS. CHECKED | WB [5/MAR/T0 - NO.
EXAMPLE: D020188- 001. A VIBRATORY[ APPROVED | JOD I5/MAR/10Q B D060380 \J
TOOL MAY BE USED. SCALE I 1] PROJECTION @)= =€ | SHEET | OF |
1 1 1 1
8 1 6 5 k] 2 1




4 3 2
NOTES CONTINUED: REV. DATE DCN #
(5) SCRIBE, ENGRAVE, LASER MARK OR MECHANICALLY vl 11 AUG 2009 -
STAMP (NO DYES OR INKS) A UNIQUE THREE DIGIT SERIAL VAt APPROX.
NUMBE & REVISION NUMBER ONEAGH PART. SERIAL PART NO. A' (mm) WEIGHT (LB.) v3 20 JAN 2012 E1200066-x0
NUMBERS START AT 001 FOR THE FIRST ARTICLE AND .
PROCEED CONSECUTIVELY. BAG AND TAG PARTS WITH - - -
THEIR DRAWING PART NUMBER, REVISION, VARIANT OR D070140-05 5 -
TOO SMALL T SCRIE, BACGING AND TAGGING
ALONE IS SUFFICIENT. D070140-1 1 .001
EXAMPLE (PART): 001-v1
EXAMPLE (TAG): DXXXXXXX-VY, TYPE-XX, QTY: TBD D070140-2 > 003
6. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH,
USE OF ABRASIVE REMOVAL TECHNIQUES IS NOT ALLOWED. D070140-3 3 .004
REFER TO LIGO-E0900364
7. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH D070140-4 4 -006
LIGO SPECIFICATION E0900364.
8. ALL MATERIAL IS TO BE VIRGIN MATERIAL (i.e. NO WELD REPAIRS, D070140-5 5 007
PLUGS OR RECYCLED MATERIAL). NO REPAIRS SHALL BE MADE UNLESS
APPROVED IN ADVANCE, AND IN WRITING, BY LIGO LABORATORY. D070140-6 6 .009
REFER TO LIGO-E0900364. SO VIEW
1.48
[———————— D —
[37.54]
.850
' [21.59] '
787
[———
[20]
| 551 197 30400 A 850
[14] l’ (5] [10_8 20] [21.59]
’ R.06
. [1.59]
n_)__ i 2X R.03
Se—— -
am 1.00 i 6X .03 X 45°
[25.40] CHAMFER
| 2X .091 R.06
[2.30] [1.59]
797
20° [20.24]
25° e

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)
DIMENSIONS ARE IN INCHES [MM] L INERPRET DRAWING PER ASME Y14.5-1994.

. REMOVE ALL SHARP EDGES, .005-.015. FOR MACHINED PARTS. ROUND ALL EDGES

APPROXIMATLEY R.02 FOR SHEET METAL PARTS.

CALIFORNIA INSTITUTE OF TECHNOLOGY

PART NAME

DRAWING TREE #

LIGO wassachusers instiue or TeckinoLoay ALIGO, SUS, Quad N-Ptype Top Stage, top stage blade wire clamp shim

ToRERA ,\(‘)(1:ES: 3 R WING. 1LY SYNTHETIC, FULLY WATER SOLUBLE ANDFREE OF | | SUBSLyTG  [DESIGNER | IWLMUT_|27 APR 2007) SIZE| DWG. NO. REV.
XXX+ 005 SULFUR, SILICONE, AND CHLORINE. ' ADVANCED LIGO SUS  DraFER | Esancrez | 203an 2012 D O 7 O 14 O v3
ANGULARY 0.5° MATERIAL FINISH NEXT ASSY CHECKER | s=poc | sEbcc
=0 6061-T6 Al 63 pninch D060324 APPROVAL SEEDCC | SEEDCC SCALE: 1.1 | PROJECTION: -} | SHEET1OF1
4 3 2 1

D070140_ALIGO, SUS, Quad N-Ptype Top Stage, top stage blade wire clamp shim, PART PDM REV: X-006, DRAWING PDM REV: X-001



- 615.4 |
30 TYP
X SEE DETAIL A
2 HOLES @ 9.9 THRO | HOLE FOR 3/8-16 UNC HELICOIL DRILL @10 THRU,
& @02 TAP 15DP, HELICOILS NOT TO BE FITTED
%
o PART NO.
43 REF B P REAM @5 HT THRO SEE NOTE 4
\ = % |50, |
| g Sy -
= i \ C -
-
S A
{
A Y \ |
a - —
<~ \ \ ~N——
| | : | o Q] O |
N\ - | — -
= - ©
- & ! /6(L +

6
50

!

24,
34.

TAP 2 HOLES FOR 1/4-20 UNC HELICOIL N
THRU, (TAP 10 DP OR THRU), HELICOILS o
NOT TO BE FITTED

9.525

1 0

25 2|
Ol

S

H

DRILL 3 HOLES 6.5 THRU ———
TAP 2 HOLES FOR HELICOILS [/4-20 UNC THRU".

HELICOILS NOT TO BE FIITED. | |0, | - 91 -

| 37

391 +2.5

411.3

639

649

0687.3

43

20°

3-D VIl

DETATL A

SC A L E ‘ ‘ NOTES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY

§ 80 "ASSACHUSETTS INSTITUTE OF TECHNOLOGY
|- REMOVE ALL SHARP EDGES, DIMENSIONS ARE IN mm [INCHES] IGR, GLASGOW UNIVERSITY GEOQ 600 GROUP
R.02 MIN. TOLERANCES: RUTHERFORD APPLETON LABORATORIES
2. DO NOT SCALE FROM DRAWING.
3. ALL MACHINING FLUIDS SHALL BE XX 40,25 mm [INCHES] SYSTEM aLIGO
WATER SOLUBLE AND FREE OF ANGULAR +£0.25 °
SULFUR, CHLORINE AND SILICONE, B
SUCH AS CINCINNATI MILACRON'S ‘ sua-ssTem SUS
CINTECH 410 (STAINLESS STEEL) MATER AL ALkt Vil assy
4. SCRIBE, ENGRAVE OR STAMP DRAWING QUAD TOP STAGE
PARTNUMBER ON NOTED SURFACE OF FINISH:  CLEAN AND DEGREASED
PART AND A THREE DIGIT SERIAL m luinl  Ra = 1.6 [63] PART NaME TOP STAGE STIFF BACK
NUMBER. SERIAL NUMBERS START T SATE
AT 001 FOR THE FIRST PART AND .
PROCEED CONSECUTIVELY. DRAWN | WILMUT | 03/0CT/06 [s77¢ 086 10 REV
USE .07" HIGH CHARACTERS. CHECKED | MB I5/MAR/10 - No.
EXAMPLE: D020188- 001. A VIBRATORY[ apPROVED | JOD I5/MAR/ 10 E D0901439 B
TOOL VAT BE USED. SCALE |1 PROJECTION. 9= & [ SHEET 1 OF |
1 1 1 1 1 1
8 7 6 5 3 4 3 2 |




D1000395 aLIGO INTERMEDIATE TOP MASS SPACER, PART PDM REV: X-007, DRAWING PDM REV: X-004

8

NOTES CONTINUED:

(5 SCRIBE, ENGRAVE, OR MECHANICALLY STAMP (NO INKS
OR DYES) DRAWING PART NUMBER, REVISION (AND
VARIANT OR "TYPE" IF APPLICABLE) ON NOTED SURFACE
OF PART FOLLOWED ON THE NEXT LINE WITH A THREE
DIGIT SERIAL NUMBER. SERIAL NUMBERS START AT 001
FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY.
USE MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE
OF THE PART DICTATES SMALLER CHARACTERS.

A VIBRATORY TOOL MAY BE USED.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

—= .59

295

}
Y

R M ——

— 2X ©.257 THRU

e ———== ]

___________

3. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH,

2X @ 201 ¥ .65
—  1/4-20UNC 7 .50
+.005 OVERSIZED TAP

5 4 3 2 1

REV. DATE DCN # DRAWING TREE #
vl JUN-29-2010 E1000234

// ‘—A

005 | A

~———— 2.047 —————————

R.I6TYP

—=— 630 |=— @
|

<

® .005(M)

A

B

USE OF ABRASIVE TECHNIQUES IS NOT ALLOWED.
2. DO NOT USE SANDPAPER, SCOTCH BRITE OR SIMILAR PRODUCTS.

1. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH

LIGO SPECIFICATION E0900364

NOTE: WEIGHT 0.45

lbs.

S
2X @ 264THRU- | (5) v @

P

ISO VIEW

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME

DIMENSIONS ARE IN R NS E s SME TS 1994, LIGO MASSACHUSETTS INSTITUTE OF TECHNOLOGY AaLIGO INTERMEDIATE TOP MASS SPACER
. 3. DO NOT SCALE FROM DRAWING.
TOLERANCES: 4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE | SYSTEM SUB-SYSTEM  DESIGNER SIZE DWG. NO. REV.
FO AND FREE OF SULFUR, SILICONE, AND CHLORINE. aLlIGO AOS TRANSMON DRAFTIER | IROMERO | 4/14/10 B D ‘I 000395 vi
o MATERIAL FINISH NEXT ASSY CHECKER K MAILAND | 4/14/10
ANGULAR: 5 .
S. STL 304 32 yinch D1000442 APPROVAL KMAILAND = 4/14/10 |SCALE: 2:] | PROJECTION: SHEET 1 OF 1

S 4 3 2 1



D1000396 aLIGO INTERMEDIATE WIRE CLAMP BODY MIDDLE WIRE, PART PDM REV: X-015, DRAWING PDM REV: X-003

NOTES CONTINUED:

(5 SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED),
LASER MARK OR MECHANICALLY STAMP (NO INKS OR
DYES) DRAWING PART NUMBER, REVISION (AND
VARIANT OR "TYPE" IF APPLICABLE) ON NOTED SURFACE
OF PART FOLLOWED ON THE NEXT LINE WITH A THREE
DIGIT SERIAL NUMBER. SERIAL NUMBERS START AT 001
FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY.
USE MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE
OF THE PART DICTATES SMALLER CHARACTERS.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

I
o
00

/ !

10.7°

|
|
I
|
4

)
|
|

T,

s e

079

2X

R.24

@ 256 THRU

~— 1.48

A

R.24

1.72

Y

DIMENSIONS ARE IN
TOLERANCES:
XX+

XXX
ANGULAR* °

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

1. INTERPRET DRAWING PER ASME Y14.5-1994.
2. REMOVE ALL SHARP EDGES, R.02 MIN.
3. DO NOT SCALE FROM DRAWING.

4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE

AND FREE OF SULFUR, SILICONE, AND CHLORINE.

MATERIAL
304 SSTL

3 2 1

DCN #

E1100351

REV. DATE

vl 20 JUN 2011

ISO VIEW

2X 1/4-20 UNC
THRU ALL

FINISH

_ VIEW A-A

3 2 1

DRAWING TREE #

CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME
LIGO alLIGO INTERMEDIATE
MASSACHUSETTS INSTITUTE OF TECHNOLOGY WIRE CLAMP BODY MIDDLE WIRE
SYSIZ’:"DV ANCED LIGO SUB-SSYSLTJE'\S’\ DESIGNER | KROMER®D | 2248800 | SIZE| DWG. NO. REV.
DRAFTER KM
X NEXT ASSY CHECKER iM:LC\LrTDD :;1:;12 B D ] 000396 V]
63 pninch D1000441 APPROVAL SCALE: 2:] | PROJECTION: SHEET 1 OF 1



8 7 6 5 4 3 2 1

REV. DATE DCN # DRAWING TREE #
vl 29 JUN 2010 E1000234
2X TAP FOR 1/4-20 HELICOIL INSERT, THRU ONE WALL 2 | anmanzon E1100277
2905 —_—————————— 4344 —_———— \/ @ 325 X ]200[ NEAR SlDE v3 13 MAR 2012 E1200216

¢ .2361 1.5 * DIA INSERT TO BE INSTALLED BY LIGO, POST C&B

.704 \

] F('Q%) ¢
/ !

1.024

&
|
|
D

_»
D
N
_>

.880
1.200
2X 1.855
2X 2.092
2.905
2X 9.001

2X R.29

—18.214
18.534
19.414

3X0
394

3X 1.103 ——
1.122
2X 1.496

R.250 TYP

T

3X FULL R.125

O

— :
—ﬁ ———2X9.237

Q)

O

—1.913

2.520 ~N

4496 ] i

4.890 j' -
2X 5512

2X TAP FOR 1/4-20 HELICOIL THRU/
' @ .325 X 120°, NEAR SIDE
' @ .325 X 120°, FAR SIDE
1.5 * DIA INSERT TO BE INSTALLED BY LIGO, POST C&B

oo}

NOTES (CONTINUED):
4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE
AND FREE OF SULFUR, SILICONE AND CHLORINE, PER LIGO SPECIFICATION E0900237.

SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY
STAMP (NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE"

IF APPLICABLE ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE
DIGIT SERIAL NUMBER. SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED
CONSECUTIVELY. USE MINIMUM 0.12 HIGH CHARACTERS, UNLESS THE SIZE OF

THE PART DICTATES SMALLER CHARACTERS. A VIBRATORY TOOL MAY BE USED.

EXAMPLE DXXXXXXX-VY, TYPE-XX, S/N XXX.

®

6. MASS: 1.013KG [2.234 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE
REMOVAL TECHNIQUES IS NOT ALLOWED. REFER TO LIGO-E0900364.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO
SPECIFICATION E0200364.

ALL HELI-COIL TAPPED HOLES TO BE PREPARED ACCORDING TO EMHART HELI-COIL
PRODUCT CATALOG HC2000.

10. ALL HELICOIL INSERTS TO BE INSTALLED BY LIGO PERSONNEL, AFTER DELIVERY OF FINISHED
PARTS, USE NITRONIC 60 THREADED INSERTS.

>
~O

D1000407 aLIGO_OSUMS_INTERMIDIATE_SUPPORT_RIGHT_SIDE_BRACKET, PART PDM REV: X-089, DRAWING PDM REV: X-039

11. ALL MATERIAL IS TO BE VIRGIN MATERIAL (.E. NOT WELD REPAIRS OR PLUGS OR RECYCLED
MATERIAL). NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING
BY LIGO LABBORATORY. REFER TO LIGO-E0900364.

@ ALL TAPPED HOLES (HELI-COIL EXCLUDED): USE 0.005 OVERSIZE BOTH DRILL & TAP.

8 7 6

DIMENSIONS ARE IN INCHES

TOLERANCES:
XX +.01

XXX +.005
ANGULAR* 0.1°

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)
1. INTERPRET DRAWING PER ASME Y14.5-1994.

2. REMOVE ALL SHARP EDGES, .005-.015.
3. DO NOT SCALE FROM DRAWING.

MATERIAL FINISH

6061-T6 Al 63 uinch Ra

5 4

CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME

LIGO MmASSACHUSETTS INSTITUTE OF TECHNOLOGY
SYSTEM SUB-SYSTEM

ADVANCED LIGO AQOS
NEXT ASSY
D1000549
3

DESIGNER
DRAFTER
CHECKER
APPROVAL

aLIGO OSUMS INTERMIDIATE
SUPPORT RIGHT SIDE BRACKET

K. MAILAND ' 23 FEB 2010 SIZE DWG. NO.

s oy D 1000407

SEE DCN
SEE DCN SCALE:NONE PROJECTION:
2 1

REV.
v3

SHEET 1 OF 3



2X TAP FOR 1/4-20 HELICOIL INSERT, THRU ONE WALL

b ' @ .325 X 120°, NEAR SIDE
—————————————————— —_—
4.357 - 4.040 1.5 * DIA INSERT TO BE INSTALLED BY LIGO, POST C&B
¢ Iy D) _ _ f% q
4 L\ <
704
$ VIEW A-A
% C | 704 |-
o
>.<. ~— 20X 411
>
&
z 2X 1/4-20 UNC - 2B, H11, THRU NEXT
s (.005 OVERSIZE BOTH DRILL & TAP) 704 — ] I
Z
: 12
£ ©)
o O [ (PART IS UPSIDE DOWN &
3 i P THIS VIEW)
> R _______________________\_I|__IL7-_
2 )
o P
= | |
E | || \\—// |
£, 4X @ .266 THRU
i 4.420 4.420
- | I—
< ] | - ]
%I : -
W O =TT 1 = ___ - - - - (i st e e
2 A TLAN A |
. 1.181 ! T L
g @ v /l\ '1\_1} ‘\;_ ______________________________ __/E D
3 646 354 D i S I i B A 646
O : INI] [ |
o
o
: ? ? ?
u'__.' — ! 400 |—-—
<
a) I —
s — 18.214 -—
= 2X 1/4-20 UNC - 2B, H11, THRU NEXT
A A (.005 OVERSIZE BOTH DRILL & TAP)
12
OI
O
O
3 LIGO 755 aCHUSETS INSTTUTE OF TECHNOLOGY
'§, SIZE DWG. NO. REV.
S B D1000407 v3
g SCALENONE PROJECTION: @) | SHEET2OF3

8 7 6 5 4 3 2 1



O

o
lve)

OUTSIDE ISO VIEW

INSIDE ISO VIEW

>
>

LIGO CALIFORNIA INSTITUTE OF TECHNOLOGY
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

SIZE DWG. NO.

B D1000407 v3

SCALENONE PROJECTION: @) | SHEET3OF3
8 7 6 5 4 3 2 1

D1000407 aLIGO_OSUMS_INTERMIDIATE_SUPPORT_RIGHT_SIDE_BRACKET, PART PDM REV: X-089, DRAWING PDM REV: X-039



8 7 6 5 4 3 2 1
REV. DATE DCN # DRAWING TREE #
236 236 ) vl 29 JUN 2010 E1000234
¢ . 1 - 4'095 P 4.093 . ¢ v2 29 MAR 2011 E1100277
v3 13 MAR 2012 E1200216
(I |
i 744
1.024 A i i A
& A
D * j
2X TAP FOR 1/4-20 HELICOIL, THRU ONE WALL 2X TAP FOR 1/4-20 HELICOIL THRU
' @ .33 X 120°, NEAR SIDE N @ .33 X 120°, NEAR SIDE
1.5 * DIA INSERT TO BE INSTALLED BY LIGO, POST C&B N @ .33 X 120°, FAR SIDE
1.5 * DIA INSERT TO BE INSTALLED BY LIGO, POST C&B
> S N
X 5 NO — o~ QR o
o 0 © x > o « x> NG
— —— AN AN (ee] O < AN N — V- o
7X FULL R.125
/ 3X0
O - < o 394
C L 1.122 & 7 . 984
: 0 ©
< 2X 1.496
[N}
[2'4
=
5 °© - 2.520
2X R.29
2 L
b
% ) 3.681
S o > J 3.819
—~ (o]
2 4.396 -+ ) \
X A [ 4.496 A
& ( ‘o 64°) 1 4.890
= .
2 N 5.512
S R.250 TYP 5
& N
<
o
= - - - - - - - - - - - - - - - - - - - - - - -
5 NOTES (CONTINUED):
< 4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE
3 AND FREE OF SULFUR, SILICONE AND CHLORINE, PER LIGO SPECIFICATION E0900237.
a (5) SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY
a2 STAMP (NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE"
= IF APPLICABLE ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE
i DIGIT SERIAL NUMBER. SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED
! CONSECUTIVELY. USE MINIMUM 0.12 HIGH CHARACTERS, UNLESS THE SIZE OF
% THE PART DICTATES SMALLER CHARACTERS. A VIBRATORY TOOL MAY BE USED.
2 EXAMPLE DXXXXXXX-VY, TYPE-XX, S/N XXX.
2 6. MASS: 0.886 KG [1.953 LB].
L
< 7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE
a REMOVAL TECHNIQUES IS NOT ALLOWED. REFER TO LIGO-E0900364.
=
& 8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO
= SPECIFICATION E0900364.
g' A 9. ALLHELI-COIL TAPPED HOLES TO BE PREPARED ACCORDING TO EMHART HELI-COIL
2 PRODUCT CATALOG HC2000.
w
) 10. ALL HELICOIL INSERTS TO BE INSTALLED BY LIGO PERSONNEL, AFTER DELIVERY OF FINISHED
8 PARTS, USE NITRONIC 60 THREADED INSERTS. NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY rarrname - QLIGO OSUMS INTERMIDIATE
= 11. ALL MATERIAL IS TO BE VIRGIN MATERIAL (I.E. NOT WELD REPAIRS OR PLUGS OR RECYCLED DiMENSIONS AREININCHES | - INTERERET DRAWING FER ASME Y14.5-1994. LIGO  MASSACHUSETS INSTITUTE OF TECHNOLOGY SUPPORT LEFT SIDE BRACKET
o 2. REMOVE ALL SHARP EDGES, .005-.015.
© MATERIAL). NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING TOLERANCES: 3. DO NOT SCALE FROM DRAWING. SYSTEM SUB-SYSTEM  DESIGNER | K. MAILAND | 23FEB 2010 | SIZE DWG. NO. REV.
g BY LIGO LABBORATORY. REFER TO LIGO-E0900364. W% Bbs ADVANCED LIGO AQOS  orarer  irowsro  26apr2010 B D '| OOO 40 8 3
S ANGULAR® 1.0° MATERIAL FINISH | NEXT ASSY CHECKER = SEEDCN v
= (12) ALL TAPPED HOLES (HELI-COIL EXCLUDED): USE 0.005 OVERSIZE BOTH DRILL & TAP. £l 6061-T6 Al 63 pinch Ra D1000549 rPRovALl S oo SCALENONE FROTECTION: e OF 3
8 7 6 5 4 3 2 1



2X TAP FOR 1/4-20 HELICOIL INSERT, THRU ONE WALL

O

o)

>

D1000408 aLIGO_OSUMS_INTERMIDIATE_SUPPORT_LEFT_SIDE_BRACKET, PART PDM REV: X-316, DRAWING PDM REV: X-034

' @.325 X 120°, NEAR SIDE - 4300 —— - D 497 —
1.5 * DIA INSERT TO BE INSTALLED BY LIGO, POST C&B
xf\ _ _ D) ¢
A\ A\
| | 704
2X 1/4-20 UNC - 2B, H11, THRU NEXT $
(.005 OVERSIZE BOTH DRILL & TAP) SECTION A-A
@ 2X 1/4-20 UNC - 2B, H11, THRU NEXT
4X R.125 (.005 OVERSIZE BOTH DRILL & TAP)
— - )X 411 @ .197 THRU < N @
~O ~O
J ® i T HB
(PART IS UPSIDE DOWN S i 4.705
1 THIS VIEW) \ (e “‘<]""J"l7”‘ 4.33]
Bl 4.154
D H -t —(3.681) .
4.420 n 4.420
- N N
2.402
| ¢ ) |
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? - 2X 8-32 UNC-2B, H11, THRU ALL it L - 0
? \_4)( @ 266 THRU (.005 OVERSIZE BOTH DRILL & TAP) ?
704 |—a— N @ .16 X 90°, NEAR SIDE
4 @ .16 X 90°, FAR SIDE L - LR
1,024 [=—o % B 010 AL RIS 3 3
[o0] NN N [3p]
@ ~————— 4095 —— 4093 ——i ¢
I |
744
for) _ _ o
> A\ ?
2X TAP FOR 1/4-20 HELICOIL INSERT, THRU ONE WALL/
' @ .33 X 120°, NEAR SIDE
1.5 * DIA INSERT TO BE INSTALLED BY LIGO
A
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¢ ¢ 2X @554 4" ¢
¢ ST I | ]
(.236) X Ko rxA L7 x T XX XK gﬁg& (411)
% - ] ]8 | 2 I ?
Q’ Q’ LIGO S ACHUSETTS INSTITUTE OF TECHNOLOGY
SIZE DWG. NO. REV.
B D1000408 v3
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SIZE DWG. NO.
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D1000408 aLIGO_OSUMS_INTERMIDIATE_SUPPORT_LEFT_SIDE_BRACKET, PART PDM REV: X-316, DRAWING PDM REV: X-034
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REV. DATE DCN # DRAWING TREE #
vl 29 JUN 2010 E1000234
A v2 31 MAR 2011 E1100277
0 v3 13 MAR 2012 E1200216
@
D
©
N < N o~
~O O|— Of—| < NN O o
0 NN ®©|—| © N|O™ Y
0 5 o |N]® 2|~ o< < O NN ©
—m= 55
0
— .16 B A
C L4 / — 35 A
1 [
-~ U .5
8X R.13 —— & i 66 -
A _ _ _ N ’
TOP ISO VIEW St ol —o 563 f
N ) 118
Py | 2X 3 9] 463
[se]
S
x 3.74
é H T C - - - - - ST i 3.965
_ N _ — — R — Y 427
5 @—/ ¢ no ] & N
2 N 7 /kv\ | 4.47 B
z
<
)
: 3 5
3 H H 6X @ .177 THRU
: / S : 16009 @
R BOTTOM ISO VIEW - } ® 009M|A[B|C
; 3X 8-32 UNC - 2B, H11 THRU
3, (0.005 OVERSIZE BOTH DRILL AND TAP) 3X @ %gz RAISED BOSS 6X R.25
- /' @ .16 X 90°, NEAR SIDE :
o
& NOTES (CONTINUED): N/ @ .16 X 90°, FAR SIDE D
> 4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE Q} @ 010 D@
< AND FREE OF SULFUR, SILICONE AND CHLORINE, PER LIGO SPECIFICATION E0900237. .
@
w! () SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY @
2 STAMP (NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE"
i IF APPLICABLE ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE
T DIGIT SERIAL NUMBER. SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED 18
O CONSECUTIVELY. USE MINIMUM 0.12 HIGH CHARACTERS, UNLESS THE SIZE OF i 848 -] X -
& THE PART DICTATES SMALLER CHARACTERS. A VIBRATORY TOOL MAY BE USED. : | 16 _+
= EXAMPLE DXXXXXXX-VY, TYPE-XX, S/N XXX.
Q . 394 s A | | =
& 6. MASS: 256 G [0.564 LB]. g - . 29
D
2 7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE L 3X 14
= REMOVAL TECHNIQUES IS NOT ALLOWED. REFER TO LIGO-E0900364. :
g 8.  ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO —— 56 = —~=— .32
2 SPECIFICATION E0900364. - 7 34 -
i —— . —
z 9. ALL HELI-COIL TAPPED HOLES TO BE PREPARED ACCORDING TO EMHART HELI-COIL
oA PRODUCT CATALOG HC2000.
> -
2 10. ALL HELICOIL INSERTS TO BE INSTALLED BY LIGO PERSONNEL, AFTER DELIVERY OF FINISHED SECTION A-A
6 PARTS, USE NITRONIC 60 THREADED INSERTS.
3 11. ALL MATERIAL IS TO BE VIRGIN MATERIAL (I.E. NOT WELD REPAIRS OR PLUGS OR RECYCLED NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY  PART NAME aLIGO OSUMS INTERMIDIATE
= MATERIAL). NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING DIMENSIONS ARE IN INCHES ; g\‘ETAE\%D\ijE&EEémgF?EFSEEAéS%%sY13155_] 994. LIGO mASSACHUSETTS INSTITUTE OF TECHNOLOGY SUPPORT RIGHT SIDE TRAY
S BY LIGO LABBORATORY. REFER TO LIGO-E0900364. fouerANces 2. REMOVE AL SHARP EDGES, 005-015. = TSI —beserE T [ s e oo -
S . " :ééx 210]05 ADVANCED LIGO AQOS  DbraFER | iromEro 240CT2010
S (12) ALLTAPPED HOLES: 0.005" OVERSIZE, BOTH DRILL AND TAP. B v3
8 ANGULAR® 1.0° MATERIAL FINISH. NEXT ASSY CHECKER SEE DCN
2 : 6061-T6 Al 63 pinch Ra D1000549 APPROVAL  SEEDCN SCALE:NOTE| PROJECTION: SHEET 1 OF 1

8 7 6 5 4 3 2 1
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D1000410 aLIGO_OSUMS_INTERMIDIATE_SUPPORT_LEFT_SIDE_TRAY, PART PDM REV: X-182, DRAWING PDM REV: X-020

NOT
4.

&)

\E

4 BOTTOM ISO VIEW
, 0]
\/L R
Q)

Q

TOP ISO VIEW o

ES (CONTINUED):
ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE
AND FREE OF SULFUR, SILICONE AND CHLORINE, PER LIGO SPECIFICATION E0900237.

SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY
STAMP (NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE"

IF APPLICABLE ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE
DIGIT SERIAL NUMBER. SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED
CONSECUTIVELY. USE MINIMUM 0.12 HIGH CHARACTERS, UNLESS THE SIZE OF

THE PART DICTATES SMALLER CHARACTERS. A VIBRATORY TOOL MAY BE USED.

EXAMPLE DXXXXXXX-VY, TYPE-XX, S/N XXX.

MASS: 256 G [0.564 LB].

MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE
REMOVAL TECHNIQUES IS NOT ALLOWED. REFER TO LIGO-E0900364.

ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO
SPECIFICATION E0200364.

ALL HELI-COIL TAPPED HOLES TO BE PREPARED ACCORDING TO EMHART HELI-COIL
PRODUCT CATALOG HC2000.

ALL HELICOIL INSERTS TO BE INSTALLED BY LIGO PERSONNEL, AFTER DELIVERY OF FINISHED
PARTS, USE NITRONIC 60 THREADED INSERTS.

. ALL MATERIAL IS TO BE VIRGIN MATERIAL (I.E. NOT WELD REPAIRS OR PLUGS OR RECYCLED

MATERIAL). NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING
BY LIGO LABBORATORY. REFER TO LIGO-E0900364.

ALL TAPPED HOLES: 0.005" OVERSIZE, BOTH DRILL AND TAP.

8 7 6

DIMENSIONS ARE IN INCHES

TOLERANCES:
XX +.01

XXX +.005
ANGULAR* 1.0°

5 4 3 2 1
REV. DATE DCN #
vl 29 JUN 2010 E1000234
v2 31 MAR 2011 E1100277
v3 13 MAR 2012 E1200216
— 7.36 -—
¢ ¢ — | 54— ,32;—‘ I ¢
[ | T
NI T | ||
394 =l = 5 29
L 3X .14 | ?
16
SECTION G-G
D
3X 8-32 UNC - 2B, H11 THRU 3X @ 52} RAISED BOSS
(0.005 OVERSIZE BOTH DRILL AND TAP) :
N @ .16 X 90°, NEAR SIDE
N @ .16 X 90°, FAR SIDE
N 0) 8XR .13

(6.181]

DRAWING TREE #

C

* _
G

< (¥
|

1.18

.965
.655

3.91

-
o

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

1. INTERPRET DRAWING PER ASME Y14.5-1994.

2. REMOVE ALL SHARP EDGES, .005-.015.
3. DO NOT SCALE FROM DRAWING.

MATERIAL

FINISH

6061-T6 Al
4

Ead

A
©

2X .51

63 uinch Ra

A D \
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—.157
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%) <r' NN \
<
6X R .25
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—== .55

6.772
7.07
7.36

8.209

6X @177 THRU

B ® 009 |A|B|C

CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME

LIGO MmASSACHUSETTS INSTITUTE OF TECHNOLOGY
SYSTEM SUB-SYSTEM

ADVANCED LIGO AOS
NEXT ASSY CHECKER
D1000549 APPROVAL
3 2

aLlIGO OSUMS INTERMIDIATE
SUPPORT LEFT SIDE TRAY

K. MAILAND | 23 FEB 2010 SIZE DWG. NO.
IROMERO 23 OCT 2010
SEE DCN
SEE DCN

DESIGNER
DRAFTER

SCALE:NONE PROJECTION:

s D1000410

REV.

v3

SHEET 1 OF 1



D1000411 TMS Intermediate OSUM Support Plate, Rear, PART PDM REV: X-047, DRAWING PDM REV: X-029

8 7 [¢) 5 4 3 2 1
4X TAP FOR #8-32 HELICOIL INSERT V' .61 o PRAMING TREER
S 2 TAP DRILL THRU CROSS-HOLE WALL %?) %?) 2 simasaon Etare
™ ™ N\ @ .280 X 120°, NEAR SIDE S K AR
. o T T 1.0 * DIA INSERT TO BE INSTALLED BY LIGO, POST C&B T T
276 [ — e — —
AN AN N
Q o N SpJPN " o~
0 — 0 © AN 1) BTt — <O o~
(@] NON O — 000N T O — — U0 N O — L 00 — —
X R2222I122x X moSKhs sod
' 4X @ 173 THRU ALL A
// / \\R R.25 TYP ~*
0 m iy T (0) |
8X 611 b W ) ) ) ) ) 5
2X 98 —— [ ] ( ) ( ) ) :
4X 1.3 — - . g o - - L A / .
1.429 o | E B - |
23l | C ) ) |
1.905
2X 1.96 / + + - 2X 2.99 |
/ 3.05
2X 2.66 ® i |
-
2X R.750 + \ 2K 4.464 i .
Va —/| 6X CUTOUT THRU ¢ '
2X 5.29 I _ _ ) . . _ _ _ _ _ |
5.849 [ t !
X 631 — 4X 281 SLOT |
R FULL 13— | .
™ = NG ™
?OTEASL(LCI\?EgI—TIEIIEI\DI)G FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE

AND FREE OF SULFUR, SILICONE AND CHLORINE, PER LIGO SPECIFICATION E0200237.

@ SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY
STAMP (NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE"
IF APPLICABLE ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE
DIGIT SERIAL NUMBER. SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED
CONSECUTIVELY. USE MINIMUM 0.12 HIGH CHARACTERS, UNLESS THE SIZE OF
THE PART DICTATES SMALLER CHARACTERS. A VIBRATORY TOOL MAY BE USED.
EXAMPLE DXXXXXXX-VY, TYPE-XX, S/N XXX.

6. MASS: 1.640 KG [3.616 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE
REMOVAL TECHNIQUES IS NOT ALLOWED. REFER TO LIGO-E0900364.

8.  ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO
SPECIFICATION E0900364.

9. ALL HELI-COIL TAPPED HOLES TO BE PREPARED ACCORDING TO EMHART HELI-COIL
PRODUCT CATALOG HC2000.

10.  ALL HELICOIL INSERTS TO BE INSTALLED BY LIGO PERSONNEL, AFTER DELIVERY OF FINISHED
PARTS, USE NITRONIC 60 THREADED INSERTS.

11. ALL MATERIAL IS TO BE VIRGIN MATERIAL (I.E. NOT WELD REPAIRS OR PLUGS OR RECYCLED

MATERIAL). NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING
BY LIGO LABBORATORY. REFER TO LIGO-E0900364.

8 7 6

2X TAP FOR 1/4-20 HELICOIL INSERT THRU

@ .325 X 120°, NEAR SIDE

' @ .325X 120°, FAR SIDE

1.5 * DIA INSERT TO BE INSTALLED BY LIGO, POST C&B

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

DIMENSIONS ARE IN INCHES 1. INTERPRET DRAWING PER ASME Y14.5-1994.
2. REMOVE ALL SHARP EDGES, .005-015.

IO ERANCES: 3. DO NOT SCALE FROM DRAWING. SYSTEM
XXX +.005
N MATERIAL FINISH_ NEXT ASSY
ANGULAR= 0.1 6061-T6 Al 63pinch Ra
5 4

CALIFORNIA INSTITUTE OF TECHNOLOGY
LIGO MmASSACHUSETTS INSTITUTE OF TECHNOLOGY

ADVANCED LIGO AOS
D1000549

PART NAME

SUB-SYSTEM
DRAFTER IROMERO 29 JUN 2010
CHECKER SEE DCN
APPROVAL  SEEDCN

3 2

TMS INTERMEDIATE OSUM
SUPPORT PLATE, REAR

DESIGNER K. MAILAND | 04 FEB 2010 ' SIZE DWG. NO.

D1000411

SCALE:NONE PROJECTION:

SHEET 1 OF 2



D1000411 TMS Intermediate OSUM Support Plate, Rear, PART PDM REV: X-047, DRAWING PDM REV: X-029

ISO VIEW

4.06
D

VIEW A-A

2.11

LIGO CALIFORNIA INSTITUTE OF TECHNOLOGY
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

SIZE DWG. NO.

B D1000411 v3

SCALE:NONE PROJECTION: @) | SHEET2OF2
8 7 6 5 4 3 2 1
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©

NOTES CONTINUED:
5.

SCRIBE, ENGRAVE, OR MECHANICALLY STAMP (NO

DYES OR INKS) A UNIQUE THREE DIGIT SERIAL NUMBER &
REVISION NUMBER ON EACH PART. SERIAL NUMBERS

START AT 101 FOR THE FIRST ARTICLE AND PROCEED
CONSECUTIVELY. BAG AND TAG PARTS WITH THEIR
DRAWING PART NUMBER, REVISION, VARIANT OR "TYPE"

(IF APPLICABLE), AND QUANTITY. IF PARTS ARE TOO

SMALL TO SCRIBE, BAGGING AND TAGGING ALONE IS
SUFFICIENT.

EXAMPLE (PART): XXX-v1

EXAMPLE (TAG): DXXXXXXX-VY, TYPE-XX, QTY: TBD
APPROXIMATE WEIGHT = 0.644g

MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH,
USE OF ABRASIVE REMOVAL TECHNIQUES IS NOT ALLOWED.
ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE
WITH LIGO SPECIFICATION E0900364.

[1]

®.3980

+.0006
+.0004

006 X 45°

L

039

//].002

DATE

DCN #

DRAWING TREE #

v1] 09 JUL 2010

E0900501

E0900353

-

ISOMETRIC VIEW

002 | A

/ //
f

NOTES

AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

DIMENSIONS ARE IN INCHES
TOLERANCES:

XX +.03

XXX +.005

ANGULAR* 0.5°

1. INTERPRET DRAWING PER ASME Y14.5-1994.
2. REMOVE ALL SHARP EDGES, R.02 MIN.
3. DO NOT SCALE FROM DRAWING.

AND FREE OF SULFUR, SILICONE, AND CHLORINE.

4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE

CALIFORNIA INSTITUTE OF TECHNOLOGY

LIGO mASSACHUSETTS INSTITUTE OF TECHNOLOGY

PART NAME

MAGNETIC PLUG

SYSTEM

ADVANCED LIGO

SUB-SYSTEM

SUS

DESIGNER

M. MEYER

14 JUN 2010 SIZE[ DWG. NO.

DRAFTER

B. MOORE

14 JUN 2010 A

MATERIAL
416 SSTL

FINISH

32 uinch

INEXT ASSY

MULTIPLE ASSY
|

ICHECKER

M. MEYER

16 JUN 2010

REV.

D1001534 |vi

/APPROVAL

SCALE: 41 |PROJECTION:

@DF | sHeeT1 OF 1

4 T
D1001534-v1_aLIGO_SUS_Magnetic Plug, SUS, PART PDM REV: X-001, DRAWING PDM REV: X-000

3

1




4 3 2

NOTES CONTINUED: REV. DATE DCN #

(5 SCRIBE, ENGRAVE, OR MECHANICALLY STAMP (NO

DYES OR INKS) A UNIQUE THREE DIGIT SERIAL NUMBER & vl 18 MAY 2010 E1000166
REVISION NUMBER ON EACH PART. SERIAL NUMBERS - - -
START AT 001 FOR THE FIRST ARTICLE AND PROCEED
CONSECUTIVELY. BAG AND TAG PARTS WITH THEIR
DRAWING PART NUMBER, REVISION, VARIANT OR "TYPE"
(IF APPLICABLE), AND QUANTITY. IF PARTS ARE TOO
SMALL TO SCRIBE, BAGGING AND TAGGING ALONE IS
SUFFICIENT.
EXAMPLE (PART): 001-v1 »d
EXAMPLE (TAG): DXXXXXXX-VY, TYPE-XX, QTY: TBD

(@ PART IS TO BE MADE FROM STOCK HEX HEAD CAP
SCREW, 1/4-20 UNC-2A, FULLY THREADED.

7. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE |

R.004 MAX
| | |~

079

$ SECTION A-A

A
Y

2] =

~—(.438 )——= (.156)

+.0003 \——/

@ .06 VENT HOLE

@ .3980

DRAWING TREE #

.03 X .03

THRU -.0000 & —1/4-20 UNC-2A

UNDERCUT
® .17 MIN —

THREAD

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY | PART NAME
DIMENSIONS ARE IN INCHES NS F o SME TS 1994 LIGO mASSACHUSETTS INSTITUTE OF TECHNOLOGY MAGNET RETAINER, BOSEM
TOERARCES: & ALL MACHIING FLUIDS MUSTBE FULLY SYNTHETIC, FULLY WATER SOLUBLE SYSTEM SUB-SYSTEM  DESIGNER | D.BRIDGES | 13JUL2010 SIZE DWG. NO. REV.
B 19 AND FREE OF SULFUR, SILICONE, AND CHLORINE. ADVANCED LIGO = SUS  oramer  o.stoces 1aawmo D1001697 i
ANGULAR: 0.5° MATERIAL FINISH NEXT ASSY CHECKER = M.MEYER | 16JUL2010
: 316 SSTL(6) 32 upinch MULTIPLE ASSYS APPROVAL SCALE: 4.1  PROJECTION: -}  SHEETIOF1
4 3 2 1

D1001697_Advanced_LIGO_SUS_HLTS_Magnet_Retainer,_BOSEM, PART PDM REV: X-003, DRAWING PDM REV: X-002



NOTES CONTINUED:

5.

BAG AND TAG PARTS WITH THEIR DRAWING PART NUMBER, REVISION,
AND SERIAL NUMBER. SERIAL NUMBERS START AT 001 (UNLESS
OTHERWISE SPECIFIED) FOR THE FIRST ARTICLE AND PROCEED
CONSECUTIVELY.
EXAMPLE:

DXXXXXXX-vY

S/N-001

APPROXIMATE WEIGHT = .003 LB [1.27 G].

ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE
WITH LIGO SPECIFICATION E0900364.

® MAKE FROM:

TICO TITANIUM INC.

WWW .TICOTITANIUM.COM

P/N §§142012 (1/4-20 UNC X 1/2" SOCKET SET SCREW, COMMERCIALLY
PURE TITANIUM, GRADE 2) OR APPROVED EQUIVALENT.

@ .120

THRU

SECTION A-A

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)
DIMENSIONS ARE IN INCHES

1. INTERPRET DRAWING PER ASME Y14.5-1994.
APPROXIMATLEY R.02 FOR SHEET METAL PARTS.

2. REMOVE ALL SHARP EDGES, .005-.015. FOR MACHINED PARTS. ROUND ALL EDGES

TOLERANCES: 3. DO NOT SCALE FROM DRAWING.
XX .01 4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE AND FREE OF
XXX +.005 SULFUR, SILICONE, AND CHLORINE.
MATERIAL FINISH
ANGULAR* 0.5° H
®) N/A uinch
4 3

SYSTEM

ADVANCED LIGO  AOS

NEXT ASSY

IR e 2

— A

- A

CALIFORNIA INSTITUTE OF TECHNOLOGY
LIGO mASSACHUSETTS INSTITUTE OF TECHNOLOGY

D1001160

D1100358 TMS Telescope Mass Attachment Screw, PART PDM REV: X-001, DRAWING PDM REV: X-000

SUB-SYSTEM

2

PART NAME

DESIGNER
DRAFTER
CHECKER
APPROVAL

DATE

24 FEB 2011

C. CONLEY
C. CONLEY

DCN #

E1100080-v1

DRAWING TREE #

TMS TELESCOPE MASS
ATTACHMENT SCREW

24 FEB 2011
24 FEB 2011

SIZE DWG. NO.

REV.

a  DI1100358 vi

SCALE:NONE PROJECTION:

1

o=

SHEET 1 OF 1



D1100421 alLlIGO AOS, TMS Suspension Tablecloth Plate, Front, PART PDM REV: X-039, DRAWING PDM REV: X-018

8 7 [¢) 5 4 3 2 1
REV. DATE DCN # DRAWING TREE #
8X R 25 ™ N v 14 MAR 2012 E1200216 -
& N N ™ o < 0 oo o
< N AN ™ Ln O N o0 — — — — — — N — <
4X 8.50 C D
8.03
2X 6.86 y -
2X 6.689 °
C
2X 6.44 © 1 12x R.]S/
2X 5.71 : ) ) ) o ) |l L ) ) ) o ) r:|
5.260 D € > S
] 5 5.12
2X 4803 — O
1 ]
3.74 S .
L . 6X R1.25
| O |
2X 1.40
K (o] (o]
840 [ [ q 5 N J
0 L \ 4X 281 SLOT
1 | | 1 R FULL
S 3 3 o 2 (2 4X FULL R.141 © 557 — e |
- N o~ o N o~
NOTES (CONTINUED):
4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE
AND FREE OF SULFUR, SILICONE AND CHLORINE, PER LIGO SPECIFICATION E0900237.
@ SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY
STAMP (NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" ( R] 3

IF APPLICABLE ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE
DIGIT SERIAL NUMBER. SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED
CONSECUTIVELY. USE MINIMUM 0.12 HIGH CHARACTERS, UNLESS THE SIZE OF

THE PART DICTATES SMALLER CHARACTERS. A VIBRATORY TOOL MAY BE USED.

EXAMPLE DXXXXXXX-VY, TYPE-XX, S/N XXX.

6. MASS: 0.960 KG [2.117 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE
REMOVAL TECHNIQUES IS NOT ALLOWED. REFER TO LIGO-E0900364.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO
SPECIFICATION E0200364.

9. ALL HELI-COIL TAPPED HOLES TO BE PREPARED ACCORDING TO EMHART HELI-COIL
PRODUCT CATALOG HC2000.

10. ALL HELICOIL INSERTS TO BE INSTALLED BY LIGO PERSONNEL, AFTER DELIVERY OF FINISHED
PARTS, USE NITRONIC 60 THREADED INSERTS.

11. ALL MATERIAL IS TO BE VIRGIN MATERIAL (I.E. NOT WELD REPAIRS OR PLUGS OR RECYCLED
MATERIAL). NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING
BY LIGO LABBORATORY. REFER TO LIGO-E0900364.

@ALL TAPPED HOLES (HELI-COIL EXCLUDED): USE 0.005 OVERSIZE BOTH DRILL & TAP.

8 7 6

DIMENSIONS ARE IN INCHES

TOLERANCES:
XX +.015
XXX +.005
ANGULAR* .5°

ISO VIEW REVERSE ISO VIEW
NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) PART NAME
1. INTERPRET DRAWING PER ASME Y14.5-1994, —LIGO  MASSACHUSENS INSTIUTE OF TECHNOLOGY . ABLEQ:ALSC?TUI-? F};IIE_,,ZI\?:EOFNRONT
2. REMOVE ALL SHARP EDGES, .005-.013. SYSTEM SUB-SYSTEM DESIGNER = C.CONLEY 04MAR2011 SIZE DWG. NO. ! REV.
3. DO NOT SCALE FROM DRAWING. ADVANCED LIGO  AOS  orarier  mriaro 14mar2012 B D '| ‘| 0042] v]
MATERIAL FINISH NEXT ASSY CHECKER SEE DCN
6061-T6 Al 63 pinch Ra D1000549 APPROVAL ~ SEE DCN SCALE:NONE PROJECTION: SHEET 1 OF 2
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D1100421 aLIGO AOS, TMS Suspension Tablecloth Plate, Front, PART PDM REV: X-039, DRAWING PDM REV: X-018
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NOTES CONTINUED:

D1100573, PART PDM REV: X-006, DRAWING PDM REV: X-015

4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE

AND FREE OF SULFUR, SILICONE AND CHLORINE.

@ SCRIBE, ENGRAVE, OR MECHANICALLY STAMP (NO INKS OR DYES) DRAWING
PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE ON NOTED
SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL
NUMBER. SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED
CONSECUTIVELY. BAG AND TAG PARTS WITH THEIR DRAWING PART NUMBER,
REVISION, VARIENT OR "TYPE" (IFF APPLICABLE), AND QUANTITY. IF PARTS ARE

TO SMALL TO SCRIBE, BAGGING AND TAGGING ALONE IS SUFFICIENT.
EXAMPLE (PART) : 001-V1

EXAMPLE (TAG) DXXXXXXX-VY, TYPE-XX, S/N XXX QTY:TBD.
APPROXIMATE WEIGHT = 0.97 LB.

MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE
REMOVAL TECHNIQUES (INCLUDING SANDING OR SCOURING FOR MATTE FINISH)
IS NOT ALLOWED. USE OF SCOTCH-BRITE OR SIMILAR PRODUCTS IS FORBIDDEN.

ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO
SPECIFICATION E0900364.

ALL MATERIAL TO BE VIRGIN MATERIAL, (L.E. NOT WELD REPAIRS OR PLUGS) UNLESS
APPROVED IN ADVANCE AND IN WRITING BY LIGO, REFER TO LIGO-E0900364.

. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING,

BY LIGO LABORATORY. IN GENERAL WELD REPAIRS AND PRESS FIT INSERT REPAIRS
ARE NEVER ACCEPTABLE. THE MATERIAL USED MUST BE VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF AND WHEN BROUGHT TO THE ATTENTION OF
LIGO CONTRACTING OFFICER'S REPRESENTATIVE (COTR) THROUGH THE MATERIAL

REVIEW BOARD (MRB) PROCESS, REFER TO LIGO-E02000364.

VA

A

14.5[.57]
MICRO-BEAD
BLAST ALL

24.64[.970]

_

/2x R3.18[.125]

!

A

!

REV.

DATE

DCN #

DRAWING TREE #

v5 | 23 May 2011

ET1100500

ET1100450

2.54[.100]

1

.05[.002]

W 2.5401[.100] 1

* /\ THIS AREA
[

—

1

.05[.002]

?

1.270[.050] —

B~

@ 2.38[0.094] THRU ALL

N

2X12.701(.500]

©® 2.26[0.089] T 8.76[0.345]
4-40 UNC ' 6.86[0.270]

" ©® 3.30[0.130] X 82°, NEAR SIDE

USE .127[.005] OVERSIZE TAP

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

8.13[.320]

©6.35[.250]

TOLERANCES:
XX x.3811.019]
JOOK + 127[.005]

ANGULAR® .5°

DIMENSIONS ARE IN MM [INCHES)

1. INTERPRET DRAWING PER ASME Y14.5-1994,
2. REMOVE ALL SHARP EDGES, .76[.03] x 45°.

3. DO NOT SCALE FROM DRAWING.
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| 1

D1100574, PART PDM REV: X-006, DRAWING PDM REV: X-009

NOTES CONTINUED:

4,

ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE
AND FREE OF SULFUR, SILICONE AND CHLORINE.

@ SCRIBE, ENGRAVE, OR MECHANICALLY STAMP (NO INKS OR DYES) DRAWING

10.

PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE ON NOTED
SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL
NUMBER. SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED
CONSECUTIVELY. BAG AND TAG PARTS WITH THEIR DRAWING PART NUMBER,
REVISION, VARIENT OR "TYPE" (IF APPLICABLE), AND QUANTITY. IF PARTS ARE

TO SMALL TO SCRIBE, BAGGING AND TAGGING ALONE IS SUFFICIENT.

EXAMPLE (PART) : 001-V1

EXAMPLE (TAG) DXXXXXXX-VY, TYPE-XX, S/N XXX QTY:TBD.

APPROXIMATE WEIGHT = 1.06 grams.

MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE
REMOVAL TECHNIQUES (INCLUDING SANDING OR SCOURING FOR MATTE FINISH)
IS NOT ALLOWED. USE OF SCOTCH-BRITE OR SIMILAR PRODUCTS IS FORBIDDEN.
ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO
SPECIFICATION E0900364.

ALL MATERIAL TO BE VIRGIN MATERIAL, (I.E. NOT WELD REPAIRS OR PLUGS) UNLESS
APPROVED IN ADVANCE AND IN WRITING BY LIGO, REFER TO LIGO-E0900364.

NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING,
BY LIGO LABORATORY. IN GENERAL WELD REPAIRS AND PRESS FIT INSERT REPAIRS
ARE NEVER ACCEPTABLE. THE MATERIAL USED MUST BE VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF AND WHEN BROUGHT TO THE ATTENTION OF
LIGO CONTRACTING OFFICER'S REPRESENTATIVE (COTR) THROUGH THE MATERIAL
REVIEW BOARD (MRB) PROCESS, REFER TO LIGO-E09000364.

REV. DATE

DCN # DRAWING TREE #

v3 23 May 2011

E1100500 E1100450

SECTION A-A
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NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

TOLERANCES:

XX+ .381[015]
XXX+ .127[.005]

ANGULAR* 5°

CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME
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2. REMOVE ALL SHARP EDGES, .76[.03] x 45°. fs7sm T s

31 Mar 2011 | SIZE

3. DO NOT SCALE FROM DRAWING. ADVANCED LIGO | SUS  [orarer | wriamo

23 May 2011 B

MATERIAL FINISH NEXT ASSY CHECKER JLEWIS

23 May 2011
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REV.

v3

416 SSTL 63 uinch D1100937 APPROVAL| JROME

@ & | sHeeTioF1
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D1100712 TMS Earthquake Stop Screw, PART PDM REV: X-022, DRAWING PDM REV: X-015

8

NOTES CONTINUED:

5. BAG AND TAG LOT WITH DRAWING NUMBER, REVISION,
QUANTITY, AND LOT SERIAL NUMBER. LOT SERIAL NUMBERS
START AT 001 AND PROCEED CONSECUTIVELY.

EXAMPLE (TAG): DXXXXXXX-VY, QTY: X, LOT S/N 001.

6. MASS
-01: 19 G [0.042 LB]
-02:12.5 G [0.028 LB]

7. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE
WITH LIGO SPECIFICATION E0900364.

@ MAKE FROM: MCMASTER-CARR P/N 93190A552 OR
EQUIVALENT PER ASME B18.2.1.

(HEX HEAD CAP SCREW, 1/4-20 UNC-2A FULLY
THREADED, 316 STAINLESS STEEL)

(@ 63 pINCH Ra FINISH APPLIES ONLY TO MACHINED
SURFACE. STOCK THREAD AND PART SURFACES TO BE
UN-MARRED.

5 4 3 2

REV. DATE
vl 28 APR 2011
v2 21 MAR 2012

A
>
!

_ : . - - ( 1/4-20 UNC STOCK THREAD )

R.50 (%)

DCN #
E1100351
E1101214

1
DRAWING TREE #

TYPE

DIM ‘A’ (+0/-.04)

01

2.50

-02

1.50

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY  PART NAME

DIMENSIONS ARE IN INCHES éj I'Q%'E\%:\EE!{ELR?MEOPGEPSSQS'A'g%é']‘éiss-‘]994' LIGO MASSACHUSETTS INSTITUTE OF TECHNOLOGY TMS EARTHQUAKE STOP SCREW
TOLERANCES: - DONOTSCALE FROM DRAWING. SYSTEM SUB-SYSTEM  DESIGNER | C.CONLEY | 18APR2011 | SIZE| DWG. NO REV
4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE : . NO. .
:;;x 218105 AND FREE OF SULFUR, SILICONE, AND CHLORINE. ADVANCED LIGO AQOS  brAFER | mmLER 29 APR20TT B D '| '| 007 'I 2 V2
ANGULAR® 1.0° MATERIAL FINISH . NEXT ASSY CHECKER SEE DCN
= & 63 pinch Ra (%) VARIOUS APPROVAL ~SEEDCN SCALE:NONE PROJECTION: SHEET 1 OF 1

5 4 3 2




4 3 2

NOTES CONTINUED: REV. DATE DCN #

(5 BAG AND TAG PARTS WITH THEIR DRAWING PART =
NHI\S\BQEE RI\%TTlSYK)N' VARIANT OR "TYPE" (IF APPLICABLE), vl 24 MAY 2011 E1100462-x0
A A . - - -

EXAMPLE (PART): 001-v1
EXAMPLE (TAG): DXXXXXXX-VY, TYPE-XX, QTY: TBD

6. MAKE FROM: RULAND
PART NO. TSP-6-16-S§
THREADED SHAFT COLLAR (TWO PIECE)

7. SURFACE FINISH TO BE AS-PROCESSED FROM MILL/SUPPLIER, FREE FROM

SCRATCHES OR GOUGES.
(®. WHILE CLAMPED ON A 3/8-16 UNC-2A FASTENER. @
<

i
I T AN |

—— =2XC - 2X "W —{ = :
. " f 688”00 ®

N | (2x 031 ) M
N

i
) +

DRAWING TREE #

SECTION A-A
I ACTUAL I SHADED AREA
(SHOWN FOR REFERENCE)
TWO-PIECE SHAFT COLLAR SPECIFICATIONS
(DIMENSIONS SHOWN FOR REFERENCE)
'A’ (OUTER DIAMETER)| 'B' (BORE) | 'W' (WIDTH) |'C' (SCREW LOCATION)| FORGED CLAMP | patERIAL
® .88 3/8-16 .343 313 6-32 X .38 LG. SSTL
ALTERED ITEM DRAWING
NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY | PART NAME
DIMENSIONS ARE IN INCHES 5 REMGVE AL SHAR EOGES, 003015, FOR MACHINED PARTS. ROUND ALL EDGES LIGO massachusems instrute of tecknotocy - ALIGO, SUS, QUAD, E. STOP SCREW, SPLIT SHAFT COLLAR
TOLERANCES: DO SCALE FROM DRAWING. - RIS SYSTEM SUB-SYSTEM  DESIGNER | ESANCHEZ 24 MAY2011 SIZE DWG. NO. REV.
o 3 s SULFUR SITCONE AND CHLGRINE, -1 SThHenc Furwater sowsieane ReEOF - ADV ANCED LIGO SUS  oramer  esancrez 2emavzon A D‘I ‘| 009 80 vi
ANGULAR® 5° MATERIAL FINISH . NEXT ASSY CHECKER = JLEWS 24 MAY 2011
- AS NOTED (SEE SPEC.) N/A pinch N/A APPROVAL SCALE: 1] | PROJECTION: -} | SHEET1OF!
) | 3 ! 2 !

D1100980 ALIGO, QUAD, E. STOP SCREW, SPLIT SHAFT COLLAR, PART PDM REV: X-000, DRAWING PDM REV: X-000



D1101186 aLIGO SUS .500-13 X 1 SHCS Modified, PART PDM REV: X-003, DRAWING PDM REV: X-001

D

8 7

NOTES CONTINUED:

5.

6.
]
®
@

BAG AND TAG LOT WITH DRAWING NUMBER, REVISION, QUANTITY, AND LOT SERIAL
NUMBER. LOT SERIAL NUMBERS START AT 001 AND PROCEED CONSECUTIVELY.
EXAMPLE (TAG): DXXXXXXX-VY, QTY: X, LOT S/N 001.

APPROXIMATE WEIGHT = .11 LB [49 G].

MAKE FROM: MCMASTER-CARR P/N 92185A712 OR EQUIVALENT.
(SOCKET HEAD CAP SCREW, 1/2-13 UNC-3A, 316 STAINLESS STEEL)

ENGRAVE "E/P" APPROXIMATELY WHERE SHOWN. CHARACTER HEIGHT .13"
MINIMUM.

ELECTRO-POLISH PER LIGO SPECIFICATION E09200364, SECTION 5.2.2.2, FOR 5.5
MINUTES.

5 4 3 2 1

REV. DATE DCN # DRAWING TREE #

vl 27 JUN 2011 E1100351-v1 -

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

DIMENSIONS ARE IN INCHES
TOLERANCES:

XX+

XXX

ANGULAR* °

aLIGO SUS .500-13 X 1 SHCS

CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME

1. INTERPRET DRAWING PER ASME Y14.5-1994. LIGO pMASSACHUSETTS INSTITUTE OF TECHNOLOGY

MODIAED
4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE SYSTEM SUB-SYSTEM  DESIGNER | K.MAILAND |27 JUN2011 SIZE DWG. NO. REV.
AND FREE OF SULFUR, SILICONE, AND CHLORINE. ADVANCED LIGO SUS  bramer | c.comter 27uun2om B D] ] O] ] 86 v
MATERIAL FINISH NEXT ASSY CHECKER

@ ) D1000549 APPROVAL SCALE:NONE, PROJECTION: SHEET 1 OF 1

5 4 3 2 1



8 7 6

NOTES CONTINUED:

@ SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP
(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)
ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.
SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE
MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

6. MASS:51.4G [0.113 LB].

4 3 2 1

REV. DATE

vl 20 MAR 2012
TAP FOR 5/16-18 HELICOIL INSERT THRU - -
' © .40 X 120°, NEAR SIDE ' ' : :
' @ .40 X 120°, FAR SIDE

1.5 * DIA INSERT TO BE INSTALLED BY LIGO, POST C&B

DCN # DRAWING TREE #

E1101214 -

D 7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.
8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION - 2 070 2X @ 27 THRU
E0900364.
~—— 1.035 —
9. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER — 24 [
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0?00364. ?
PREPARE HELICOIL TAPPED HOLE ACCORDING TO EMHART HELICOIL PRODUCT CATALOG ¢
HC2000. DO NOT INSTALL HELICOILS. - U - .69
INTERNAL NOTE: HELICOIL TO BE INSTALLED BY LIGO, POST C&B. USE ONLY NITRONIC 60 345i0]
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Q NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)
) : CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME alLIGO SUS TOP MASS
= DIMENSIONS ARE IN INCHES 3 ‘ENETAE\:OP\'}TEETAEELR?EHVZF\ESEFEED(’%Q;FIAE;_{;@'9"4' LIGO  MASSACHUSETTS INSTITUTE OF TECHNOLOGY STOP BRIDGE
m' TOLERAI\(I)CES: 3LG%RMZEZ{R%GAFP%'@SHTQJng%%}:ULLY SYNTHETIC, FULLY WATER SOLUBLE AND FREE OF SYSTEM SUB-SYSTEM DESIGNER | C.CONLEY 21 FEB2012 | SIZE DWG. NO. REV.
g :§§X ;10(1)5 g . : ADVANCED LlGO AOS DRAFTER J. TERRAZAS 20 MAR 2012 B D] ] O] 273 V‘l
9 ANGULAR % 1.0° MATERIAL FINISH X NEXT ASSY CHECKER SEE DCN
= = 6061-T6 Al 63 ninch Ra D1101527 APPROVAL ~ SEEDCN SCALE:NONE PROJECTION: SHEET 1 OF 1
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D1101511 allGO TMS Upper Mass Top Plate, PART PDM REV: X-029, DRAWING PDM REV: X-010

8 7 6

NOTES (CONTINUED):

SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP
(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)
ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.
SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE
MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

6. MASS: 2.427 KG [5.351 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

9. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.

ALL TAPPED HOLES: 0.005 OVERSIZE BOTH DRILL AND TAP.

5 4 3 2 1

REV. DATE DCN # DRAWING TREE #
vl 25 MAR 2012 E1101214
NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME
DIMENSIONS ARE IN INCHES R NG R ASME Y14.5-1994. LIGO massachusers institute of TechNolosy . QLIGO TMS INTERMEDIATE MASS TOP PLATE
. 3. DO NOT SCALE FROM DRAWING.
TOERANCES: 4 ALL MACHINING FLUIDS SHALL BE WATER SOLUBLE AND FREE OF SULFUR,  SYSTEM SUB-SYSTEM  DESIGNER | K. MAILAND |19 MAR 2012 SIZE DWG. NO. REV.
x5 20s CHLORINE AND SILICONE, SUCH AS CINCINNATI MILACRON'S CIMTECH 410. ADV ANCED LIGO = AQOS  DbrareR | c.coney 25mar2012 B D '| ‘| O ‘| 5 ‘| '| vi
o MATERIAL FINISH NEXT ASSY CHECKER SEE DCN
ANGULAR 1.0 .
304 SSTL 63 pinch Ra D1101527 APPROVAL  SEEDCN SCALE:NONE PROJECTION: SHEET 1 OF 3

5 4 3 2 1



D1101511 aLIGO TMS Upper Mass Top Plate, PART PDM REV: X-029, DRAWING PDM REV: X-010
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D1101511 aLIGO TMS Upper Mass Top Plate, PART PDM REV: X-029, DRAWING PDM REV: X-010
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D1101512 allGO TMS Upper Mass Bottom Plate, PART PDM REV: X-058, DRAWING PDM REV: X-021

8 7 6 5 4 3 2 1

NOTES (CONTINUED): REV. DATE DCN # DRAWING TREE #

SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP vl 25 MAR 2012 E1101214
(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)

ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.

SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE

MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.

EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

6. MASS: 5.399 KG [11.903 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

9. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.

ALL TAPPED HOLES (HELICOIL EXCLUDED): 0.005 OVERSIZE BOTH DRILL AND TAP.

PREPARE HELICOIL TAPPED HOLES ACCORDING TO EMHART HELICOIL PRODUCT CATALOG
HC2000. DO NOT INSTALL HELICOILS.

INTERNAL NOTE: HELICOILS TO BE INSTALLED BY LIGO, POST C&B. USE ONLY NITRONIC 60
HELICOILS.

REVERSE ISO VIEW

ISO VIEW

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)
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D1101512 aLIGO TMS Upper Mass Bottom Plate, PART PDM REV: X-058, DRAWING PDM REV: X-021
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D1101512 aLIGO TMS Upper Mass Bottom Plate, PART PDM REV: X-058, DRAWING PDM REV: X-021
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D1101512 aLIGO TMS Upper Mass Bottom Plate, PART PDM REV: X-058, DRAWING PDM REV: X-021
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D1101512 aLIGO TMS Upper Mass Bottom Plate, PART PDM REV: X-058, DRAWING PDM REV: X-021
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D1101512 aLIGO TMS Upper Mass Bottom Plate, PART PDM REV: X-058, DRAWING PDM REV: X-021
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D1101519 allGO TMS Top Add Mass Tower, PART PDM REV: X-014, DRAWING PDM REV: X-000

8 7 6 5 4 3 2 1

NOTES CONTlNUED : REV. DATE DCN # DRAWING TREE #
( ) vl 22 MAR 2012 E1101214

SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP
(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)
ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.
SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE
MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

6. MASS: 2.914 KG [6.425 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

9. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.

ALL TAPPED HOLES: 0.005 OVERSIZE BOTH DRILL AND TAP.
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D1101519 aLIGO TMS Top Add Mass Tower, PART PDM REV: X-014, DRAWING PDM REV: X-000
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D1101520 allGO TMS Upper Roll Trim Mass, PART PDM REV: X-012, DRAWING PDM REV: X-002

8 7 6

NOTES (CONTINUED):

SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP
(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)
ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.
SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE
MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

6. MASS: 1.199 KG [2.643 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

9. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.
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3 DO NOT SCALE FROM DRAWING. SYSTEM SUB-SYSTEM DESIGNER K. MAILAND | 28 JUL2011  SIZE DWG. NO. REV.
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D1200312 allGO TMS Top Add Mass Bar, PART PDM REV: X-026, DRAWING PDM REV: X-002

8 7 6

NOTES (CONTINUED):

SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP
(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)
ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.
SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE
MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

6. MASS: 8.269 KG [18.229 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

9. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.

ALL TAPPED HOLES: 0.005 OVERSIZE BOTH DRILL AND TAP.

0
87 —-—
.02 — - |3
3.480
8 7 6

5 4 3 2 1
REV. DATE DCN # DRAWING TREE #
VI 22MAR2012  EI101214
0
0
0
O N
7X 1/4-20 UNC - 28, H11, TO CROSS-HOLE
A (0.005 OVERSIZE BOTH DRILL & TAP)
36— [=—7x2723—=] © 300 X 90°
¢ /
oy e o || 0o 0 || 0 o0

b L,

- 4.66

|
A

. 7X 2.723 — 1
— - 34 2X .344
¢ -161 2X R FULL .172
: f U

N

S

O]

@
©
@

O

N

@]

Q-]

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

1. INTERPRET DRAWING PER ASME Y14.5-1994.
2. REMOVE ALL SHARP EDGES, .005-.015.

3. DO NOT SCALE FROM DRAWING.
4. ALL MACHINING FLUIDS SHALL BE WATER SOLUBLE AND FREE OF SULFUR,
CHLORINE AND SILICONE, SUCH AS CINCINNATI MILACRON'S CIMTECH 410.
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D1200312 aLIGO TMS Top Add Mass Bar, PART PDM REV: X-026, DRAWING PDM REV: X-002
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D1200327 aLIGO SUS BOSEM Flag Bracket, PART PDM REV: X-014, DRAWING PDM REV: X-003

D

8 7 6
NOTES CONTINUED:

@ SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP

(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)
ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.
SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE
MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

6. MASS: 26.3 G [0.058 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

9. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.

PREPARE HELICOIL TAPPED HOLES ACCORDING TO EMHART HELICOIL PRODUCT CATALOG
HC2000. DO NOT INSTALL HELICOIL.

INTERNAL NOTE: HELICOIL TO BE INSTALLED BY LIGO, POST C&B. USE ONLY NITRONIC 60
HELICOILS.

2.559

1.280 !

23

S
oy

.28

—= .55 =

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

DIMENSIONS ARE IN INCHES
TOLERANCES:

XX +.01

XXX +.005

ANGULAR* 1.0°

5 4 3 2 1

REV. DATE

vl 23 MAR 2012

DCN # DRAWING TREE #

E1101214 -

+.003

2X @ 266”007 THRU ALL

TAP FOR 1/4-20 HELICOIL INSERT, ¥ .33

TAP DRILL THRU

v @ .33 X 120°, NEAR SIDE

1.0 * DIA INSERT TO BE INSTALLED BY LIGO, POST C&B
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2X V-GROOVE
/" 50° T.02-.03
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44

PART NAME

aLIGO SUS BOSEM FLAG BRACKET

C.CONLEY ' 28FEB2012 SIZE DWG. NO.

CALIFORNIA INSTITUTE OF TECHNOLOGY

1. INTERPRET DRAWING PER ASME Y14.5-1994. LIGO MASSACHUSETTS INSTITUTE OF TECHNOLOGY

2. REMOVE ALL SHARP EDGES, .005-.015.
3. DO NOT SCALE FROM DRAWING.
4, ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE AND FREE OF SYSTEM SUB-SYSTEM

SULFUR, SLICONE, AND CHLORINE. — ADVANCED LIGO AQOS LTERRAZAS ZMAR2012 B D '| 20032 7

. NEXT ASSY SEEDCN
6061-T6 Al 63 },llnCh Ra D1101527 SEEDCN SCALE:NONE PROJECTION:
S 4 3 2 1

DESIGNER
DRAFTER
CHECKER
APPROVAL

REV.
v

SHEET 1 OF 1

MATERIAL



D1200328 aLIGO SUS BOSEM Flag Center Bracket, PART PDM REV: X-014, DRAWING PDM REV: X-001

8 7 6

NOTES CONTINUED:

SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP
(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)
ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.
SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE
MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

6. MASS:72.5 G [0.160 LBJ.

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

9. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.

TAPPED HOLE: 0.005 OVERSIZE BOTH DRILL AND TAP.

2

REV. DATE

vl 23 MAR 2012

A7

1/4-20 UNC - 2B, H11, THRU ALL
(0.005 OVERSIZE BOTH DRILL & TAP)
' @ .30 X 90°, NEAR SIDE

" @ .30 X 90°, FAR SIDE

]

.83

—=24

2X .47 1D

2X .76 [=—

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

1. INTERPRET DRAWING PER ASME Y14.5-1994.
2. REMOVE ALL SHARP EDGES, .005-.015.

3. DO NOT SCALE FROM DRAWING.

4, ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE AND FREE OF SYSTEM SUB-SYSTEM DESIGNER J. O'dell
SULFUR, SILICONE, AND CHLORINE.

DIMENSIONS ARE IN INCHES
TOLERANCES:

XX +.01

XXX +.005

ANGULAR* 1.0°

MATERIAL

6061-T6 Al

DCN #

E1101214

CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME
LIGO MmASSACHUSETTS INSTITUTE OF TECHNOLOGY
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PROJECTION:
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D1200356 aLIGO TMS Mass Spacer, PART PDM REV: X-011, DRAWING PDM REV: X-003

8 7 6

NOTES CONTINUED:

@ SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP
(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)
ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.

SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE

MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.

EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

MASS: 70.7 G [0.156 LB].

MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.

TAPPED HOLE (HELICOILS EXCLUDED): 0.005 OVERSIZE BOTH DRILL AND TAP.

PREPARE HELICOIL TAPPED HOLES ACCORDING TO EMHART HELICOIL PRODUCT CATALOG
HC2000. DO NOT INSTALL HELICOILS.

INTERNAL NOTE: HELICOILS TO BE INSTALLED BY LIGO, POST C&B. USE ONLY NITRONIC 60

492
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~—— 1772

~— 787 —=

4 3 2 1

REV. DATE DCN #

vl 23 MAR 2012

DRAWING TREE #

E1101214 -

2X TAP FOR 1/4-20 HELICOIL INSERT V.33

TAP DRILL TO CROSS HOLE

N @ .33 X 120°, NEAR SIDE
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DIMENSIONS ARE IN INCHES

TOLERANCES:
XX +.01

XXX +.005
ANGULAR* 1.0°

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

1. INTERPRET DRAWING PER ASME Y14.5-1994.
2. REMOVE ALL SHARP EDGES, .005-.015.

3. DO NOT SCALE FROM DRAWING.

4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE AND FREE OF SYSTEM

SULFUR, SILICONE, AND CHLORINE.

MATERIAL

6061-T6 Al

CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME

LIGO MmASSACHUSETTS INSTITUTE OF TECHNOLOGY
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D1200356 aLIGO TMS Mass Spacer, PART PDM REV: X-011, DRAWING PDM REV: X-003

@.7o,v.21—\

1/4-20 UNC - 2B, H11, THRU ALL

(0.005 OVERSIZE BOTH DRILL & TAP)

@ .30 X 90°, NEAR SIDE
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D1200404 alIGO TMS Lower Stage Spring Adjuster Screw, PART PDM REV: X-003, DRAWING PDM REV: X-004

D

8 7

NOTES CONTINUED:

5. BAG AND TAG LOT WITH DRAWING NUMBER, REVISION, QUANTITY, AND LOT SERIAL
NUMBER. LOT SERIAL NUMBERS START AT 001 AND PROCEED CONSECUTIVELY.
EXAMPLE (TAG): DXXXXXXX-VY, QTY: X, LOT S/N 001.

6. MASS: 0.023 LB [10.5 G].

7. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE
WITH LIGO SPECIFICATION E0900364.

® MAKE FROM: MCMASTER-CARR P/N 92200A544 OR EQUIVALENT PER MS16995.
(SOCKET HEAD CAP SCREW, 1/4-20 UNC-3A FULLY THREADED, 300 SERIES STAINLESS STEEL)

@ 63 uINCH Ra FINISH APPLIES ONLY TO MACHINED SURFACES. STOCK THREAD AND
PART SURFACES TO BE UN-MARRED.

5 4 3 2

REV. DATE DCN #

vl 20 MAR 2012 E1101214

1
DRAWING TREE #

+.000

- - - - - ©.200_ 000 @  (1/4-20 STOCK THREAD )

R.50 (9)

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

1. INTERPRET DRAWING PER ASME Y14.5-1994.
DIMENSIONS ARE IN INCHES g EEOM%FSACL,&EE?;?S EDD%EASW?'%_D]&
. M .
TOLERANCES: 4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE AND FREE OF SYSTEM SUB-SYSTEM DESIGNER = C.CONLEY 03 MAR 2012 SIZE DWG. NO.
* SULFUR, SILICONE, AND CHLORINE.

%((X :'.gg)s ; ADVANCED LIGO AQOS  brarErR | c.coner 20maR2012

CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Lo aLIGO TMS LOWER STAGE
; SPRING ADJUSTER SCREW

MATERIAL FINISH NEXT ASSY CHECKER SEE DCN B D ] 200404

ANGULAR®* 1.0° @

63 pinch Ra @ D1101527 APPROVAL ~ SEEDCN
5 4 3 2

SCALE:NONE PROJECTION:

SHEET 1 OF 1



D1200405 allGO TMS Upper Pitch Trim Mass, PART PDM REV: X-007, DRAWING PDM REV: X-003

8 7 6 5 4 3 2 1

NOTES (CONTINUED): REV. DATE DCN # DRAWING TREE #

SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP vl 23 MAR 2012 E1101214
(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)
ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.
SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE
MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

6. MASS: 1.628 KG [3.590 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

9. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.

REVERSE ISO VIEW

ISO VIEW
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R | =
1.36 266 522( 500 1.62 @ - - D) (@ * - B)
; §§ ﬁ 81
? SECTION A-A ﬁ % —— 66 - 2X 390 —— == 1.]] - — A
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NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME

DIMENSIONS ARE IN INCHES %3 I'%E\%Egﬁémgg%éés’%%é']‘éi%‘]994' LIGO mASSACHUSETTS INSTITUTE OF TECHNOLOGY aLIGO TMS UPPER PITCH TRIM MASS
. " DO NOT SCALE FROM DRAWING.
TOERANCES: 4. ALL MACHINING FLUIDS SHALL BE WATER SOLUBLE AND FREE OF SULFUR,  SYSTEM SUB-SYSTEM = DESIGNER | K. MAILAND 07 MAR 2012 SIZE DWG. NO. REV.
Bx 1905 CHLORINE AND SILICONE, SUCH AS CINCINNATI MILACRON'S CIMTECH 410. ADV ANCED LIGO = AQOS  Dbrarer ¢ coner 23marz012 B D '| 200405 V]
o MATERIAL FINISH NEXT ASSY CHECKER SEE DCN
ANGULAR% 0.1 :
304 SSTL 63 pinch Ra D1101526 APPROVAL  SEEDCN SCALE:NONE PROJECTION: SHEET 1 OF 1

8 7 6 5 4 3 2 1



D1200406 aLIGO TMS Spring Stop Screw, PART PDM REV: X-002, DRAWING PDM REV: X-004

NOTES CONTINUED:

5. BAG AND TAG LOT WITH DRAWING NUMBER, REVISION,
QUANTITY, AND LOT SERIAL NUMBER. LOT SERIAL NUMBERS
START AT 001 AND PROCEED CONSECUTIVELY.

EXAMPLE (TAG): DXXXXXXX-VY, QTY: X, LOT /N 001.

6. MASS: 20 G [0.044 LB]

7. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE
WITH LIGO SPECIFICATION E0900364.

@ MAKE FROM: MCMASTER-CARR P/N 92200A634 OR
EQUIVALENT PER MS16995.

(SOCKET HEAD CAP SCREW, 5/16-18 UNC-3A FULLY
THREADED, 300 SERIES STAINLESS STEEL)

(@ 63 pINCH Ra FINISH APPLIES ONLY TO MACHINED
SURFACE. STOCK THREAD AND PART SURFACES TO BE
UN-MARRED.

5 4 3 2 1

REV DATE DCN # DRAWING TREE #

vl 20 MAR 2012 E1101214 -
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Y

1.46

_ ; . - (5/16-18 STOCK THREAD )

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)

DIMENSIONS ARE IN INCHES
TOLERANCES:

XX +.01

XXX +.005

ANGULAR* 1.0°

\
R.50 (9)

CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME

éj %éi%&iﬁ;?ﬁiggg%%%;ﬁég&5,3{‘ 994. LIGO MASSACHUSETTS INSTITUTE OF TECHNOLOGY aLIGO TMS SPRING STOP SCREW

: i SYSTEM SUB-SYSTEM DESIGNER = C.CONLEY 07 MAR 2012 SIZE DWG. NO. REV.
4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE
AND FREE OF SULFUR, SILICONE, AND CHLORINE. ADVANCED LIGO AOS  DbRAFER | mMLER 20mAR2012 B D 'I 200406 v]
MATERIAL FINISH NEXT ASSY CHECKER SEE DCN

® 63 ninch Ra (9 D1101527 APPROVAL  SEEDCN SCALE:NONE PROJECTION: SHEET 1 OF 1
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D1200420 aLIGO TMS Mass Cable Clamp Bracket, PART PDM REV: X-019, DRAWING PDM REV: X-008

8 7 6

NOTES (CONTINUED):

SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP
(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)
ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.
SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE
MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

6. MASS: 21.5 G [0.047 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

9. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.

TAPPED HOLE: 0.005 OVERSIZE BOTH DRILL AND TAP.

4

5 4 3 2 1

DCN # DRAWING TREE #

ET101214 -

REV. DATE

vl 23 MAR 2012

REVERSE ISO VIEW

ISO VIEW

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME
DIMENSIONS ARE IN INCHES }- INTERPRET DRAWING PER ASME 114.5-1994. LIGO mASSACHUSETTS INSTITUTE OF TECHNOLOGY aLIGO TMS MASS CABLE CLAMP BRACKET
3. DO NOT SCALE FROM DRAWING.
T)((DXLERAI\(I)(]:ES: é.U/L\F%RMQL(‘:E«@»%GAFPL‘B'\V‘%SH@%TN%E FULLY SYNTHETIC, FULLY WATER SOLUBLE AND FREE OF SYSTEM SUB-SYSTEM DESIGNER = C.CONLEY 08MAR2012 SIZE DWG. NO. REV.
+ ” ., .
B 10 ADVANCED LIGO AQOS  brarER | coconter 23mar2012 B D 'l : !OO 4: 20 v]
o MATERIAL FINISH NEXT ASSY CHECKER SEE DCN

ANGULAR* 1.0 H

6061-T6 Al 63 pinch Ra D1200421 APPROVAL  SEEDCN SCALE:NONE PROJECTION: SHEET 1 OF 3

5 4 3 2 1



D1200420 aLIGO TMS Mass Cable Clamp Bracket, PART PDM REV: X-019, DRAWING PDM REV: X-008
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D1200420 aLIGO TMS Mass Cable Clamp Bracket, PART PDM REV: X-019, DRAWING PDM REV: X-008
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D1200426 alIGO TMS Mass Wire Clamp Adjustment Block, PART PDM REV: X-013, DRAWING PDM REV: X-004

8 7 6 5

NOTES (CONTINUED):

SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP
(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)
ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.
SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE
MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

6. MASS: 5.410 KG [11.927 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

9. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.

PREPARE HELICOIL TAPPED HOLES ACCORDING TO EMHART HELICOIL PRODUCT CATALOG
HC2000. DO NOT INSTALL HELICOILS.

INTERNAL NOTE: HELICOILS TO BE INSTALLED BY LIGO, POST C&B. USE ONLY NITRONIC 60
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XXX ; 005 CHLORINE AND SILICONE, SUCH AS CINCINNATI MILACRON'S CIMTECH 410.
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SCALE:NONE PROJECTION:

REV.
v

SHEET 1 OF 1



D1200427 aLIGO TMS Upper SUS Wire Adjuster, PART PDM REV: X-012, DRAWING PDM REV: X-003

8 7 6

NOTES CONTINUED:

@ SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), LASER MARK OR MECHANICALLY STAMP
(NO INKS OR DYES) DRAWING PART NUMBER, REVISION (AND VARIANT OR "TYPE" IF APPLICABLE)
ON NOTED SURFACE OF PART FOLLOWED ON THE NEXT LINE WITH A THREE DIGIT SERIAL NUMBER.

SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY. USE

MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE OF THE PART DICTATES SMALLER CHARACTERS.

EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

MASS: 31.2 G [0.069 LB].

MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.

TAPPED HOLES (HELICOIL EXCLUDED): 0.005 OVERSIZE BOTH DRILL AND TAP.

@ PREPARE HELICOIL TAPPED HOLE ACCORDING TO EMHART HELICOIL PRODUCT CATALOG

HC2000. DO NOT INSTALL HELICOIL.

INTERNAL NOTE: HELICOILS TO BE INSTALLED BY LIGO, POST C&B. USE ONLY NITRONIC 60
HELICOILS.

.03 —+

4 3 2 1

REV. DATE DCN # DRAWING TREE #

vl 25 MAR 2012 E1101214 -
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NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)
1. INTERPRET DRAWING PER ASME Y14.5-1994.

DIMENSIONS ARE IN INCHES

TOLERANCES:
XX +.01

XXX +.005
ANGULAR* 1.0°

2. REMOVE ALL SHARP EDGES, .005-.015.
3. DO NOT SCALE FROM DRAWING.

.
/B O/

TAP FOR 1/4-20 HELICOIL INSERT THRU
N @ .33 X 120° NEAR SIDE
2.0*DIA INSERT TO BE INSTALLED BY LIGO, POST C&B

2X 1/4-20 UNC - 2B, H11, ¥ .50
TAP DRILL THRU
(0.005 OVERSIZE BOTH DRILL & TAP) @ -

V' @ .30 X 90°, NEAR SIDE
y / \
@/

CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME

LIGO massacnusers instirute of Tecknaedd(G O TMS UPPER SUS WIRE ADJUSTER

QUGLbRMSA‘Eg\OPI'hréGAF'hg\DCSHrL/\(;JérNBEE FULLY SYNTHETIC, FULLY WATER SOLUBLE AND FREE OF SYS;ZI:ADVAN C E D |_|GO SUB-/SAY\SCTSMS DESIGNER = C.CONLEY 08 MAR 2012 SIZE DWG. NO. REV.
' ' . DRAFTER  C.CONLEY 25MAR 2012
s D1200427 v
MATERIAL FINISH NEXT ASSY CHECKER SEE DCN
6061-T6 Al 63 ulnch Ra D] ] O] 526 APPROVAL  SEEDCN SCALE:NONE PROJECTION: SHEET 1 OF 1
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D1200431 aLIGO TMS Balance Weight, PART PDM REV: X-007, DRAWING PDM REV: X-005

8 7 6 5 4 3 2 1
NOTES CONTINUED: REV. DATE DCN # DRAWING TREE #

(& SCRIBE, ENGRAVE (A VIBRATORY TOOL MAY BE USED), vl 19 MAR 2012 E1101214 -
LASER MARK OR MECHANICALLY STAMP (NO INKS OR _ _ _
DYES) DRAWING PART NUMBER, REVISION (AND
VARIANT OR "TYPE" IF APPLICABLE) ON NOTED SURFACE - _ _ _
OF PART FOLLOWED ON THE NEXT LINE WITH A THREE
DIGIT SERIAL NUMBER. SERIAL NUMBERS START AT 001
FOR THE FIRST ARTICLE AND PROCEED CONSECUTIVELY.
USE MINIMUM 0.12" HIGH CHARACTERS, UNLESS THE SIZE
OF THE PART DICTATES SMALLER CHARACTERS.
EXAMPLE: DXXXXXXX-VY, TYPE-XX, S/N XXX

6. MASS:
201125 G [0.275 LB]
-02' 250 G [0.550 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH,
USE OF ABRASIVE REMOVAL TECHNIQUES IS NOT ALLOWED.

8.  ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE
WITH LIGO SPECIFICATION E0900364.

9. ALL MATERIAL IS TO BE VIRGIN MATERIAL (i.e. NOT WELD
REPAIRS OR PLUGS UNLESS APPROVED IN ADVANCE IN
WRITING BY LIGO, REFER TO LIGO-E0900364.

10. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING,
BY LIGO LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS
ARE NEVER ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL.
SPECIAL CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE
ATTENTION OF LIGO CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH
A MATERIAL REVIEW BOARD (MRB) PROCESS, REFER TO LIGO-E0900364.

@ TAPPED HOLES: .005 OVERSIZE BOTH DRILL AND TAP.

@ SCRIBE, ENGRAVE, LASER MARK, OR MECHANICALLY STAMP (NO INKS OR DYES),

"125 G"FOR -01, "250 G" FOR -02, APPROXIMATELY CENTER JUSTIFIED AS SHOWN.
CHARACTER HEIGHT 0.10-0.18. NEAR & FAR SIDES. 01

A<_| -~ 2X.132 3 - —_

/\ S B - 2X 90°+5°
2X @ 206 THRU ALL /\

@D 1 2X ®.500 2X @ 1.870 2X $2.030 ,

65 f A
25G

? g M e —

<J SECTION A-A B I SECTION B-B

2X @ .206 THRU

]
N

'_|_\
Y
N

N
|

1/4-20 UNC - 2B, H11, THRU ALL

NEAR & FAR SIDES (0.005 OVERSIZE BOTH DRILL & TAP) @
TAP DRILL THRU
N @ .27 X 90°, NEAR & FAR SIDES

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) PART NAME
CALIFORNIA INSTITUTE OF TECHNOLOGY
1. INTERPRET DRAWING PER ASME Y14.5-1994.
DIMENSIONS ARE IN INCHES 2 RVOVE ALL AR EDGE 008 015, LIGO mASSACHUSETTS INSTITUTE OF TECHNOLOGY aLIGO TMS BALANCE WEIGHT
) " DO NOT SCALE FROM DRAWING.
TOLERANCES: 4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE SYSTEM SUB-SYSTEM  DESIGNER | C.CONLEY |11 MAR2012| SIZE DWG. NO. REV.
T ;005 AND FREE OF SULFUR, SILICONE, AND CHLORINE. ADVANCED LIGO  AOS oramer  c.conter 19mar20m2 B D '| 20043 '| V]
o MATERIAL FINISH NEXT ASSY CHECKER SEE DCN
ANGULAR* 1.0 .
304 SSTL 63 ulnch Ra VAR'OUS APPROVAL  SEEDCN SCALE:NONE PROJECTION: SHEET 1 OF 2
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D1200431 aLIGO TMS Balance Weight, PART PDM REV: X-007, DRAWING PDM REV: X-005

2X @ .206 THRU ALL
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY

SIZE DWG. NO.

B D120043]1 vl

SCALE:NONE PROJECTION:
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D1200432 allGO TMS Small Balance Weight, PART PDM REV: X-011, DRAWING PDM REV: X-006

NOTES CONTINUED:

(&  LASER MARK A UNIQUE THREE DIGIT SERIAL NUMBER &
REVISION NUMBER ON EACH PART IN THE NOTED AREA.
SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE
AND PROCEDE CONSECTUVELY. BAG AND TAG ITEMS
WITH THEIR PART NUMBER, REVISION, VARIANT OR "TYPE",
AND QUANTITY.

EXAMPLE (PART): 001-v1
EXAMPLE (TAG): DXXXXXXX-v1, TYPE-O1, QTY: TBD

6. MASS:
201; 32 G [0.07 LB]
-02' 63 G [0.14 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH,
USE OF ABRASIVE REMOVAL TECHNIQUES IS NOT ALLOWED.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE
WITH LIGO SPECIFICATION E0900364.

9. ALL MATERIAL IS TO BE VIRGIN MATERIAL (i.e. NOT WELD
REPAIRS OR PLUGS UNLESS APPROVED IN ADVANCE IN
WRITING BY LIGO, REFER TO LIGO-E0900364.

10. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING,
BY LIGO LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS
ARE NEVER ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL.
SPECIAL CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE
ATTENTION OF LIGO CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH
A MATERIAL REVIEW BOARD (MRB) PROCESS, REFER TO LIGO-E0900364.

@ TAPPED HOLES: .005 OVERSIZE BOTH DRILL AND TAP.

@ SCRIBE, ENGRAVE, LASER MARK, OR MECHANICALLY STAMP (NO INKS OR DYES),

"32 G"FOR -01,"63 G" FOR -02, APPROXIMATELY CENTER JUSTIFIED AS SHOWN.
CHARACTER HEIGHT 0.10-0.18. NEAR & FAR SIDES.

NEAR & FAR SIDES

6 5 4 3 2

REV. DATE

vl 19 MAR 2012

DCN #

E1101214

1

DRAWING TREE #

—p =—2X .123 B
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LXQ 2X ¢ .500 2X G 1.100 N
HE—— -

SECTION A-A

1/4-20 UNC - 2B, H11, THRU ALL
(0.005 OVERSIZE BOTH DRILL & TAP) @
. @ .27 X 90°, NEAR & FAR SIDES

2X @ .206 THRU

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED)
1. INTERPRET DRAWING PER ASME Y14.5-1994.

DIMENSIONS ARE IN INCHES 2. REMOVE ALL SHARP EDGES, .005-015.

3. DO NOT SCALE FROM DRAWING. STTERT

CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME

LIGO MmASSACHUSETTS INSTITUTE OF TECHNOLOGY

TOLERANCES: SUB-SYSTEM
4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE
Ry 100 AND FREE OF SULFUR, SILICONE, AND CHLORINE. ADVANCED LIGO AQOS Dbrarer
o MATERIAL FINISH NEXT ASSY CHECKER SEE DCN
ANGULAR® 1.0 .
* 304 SSTL 63 MIﬂCh Ra VAR'OUS APPROVAL  SEEDCN

6 5 4 3 2

C. CONLEY 19 MAR 2012

N
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SECTION B-B

DESIGNER = C.CONLEY 12MAR2012 SIZE DWG. NO.

s D1200432

SCALE:NONE PROJECTION:
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SHEET 1 OF 2



D1200432 aLIGO TMS Small Balance Weight, PART PDM REV: X-011, DRAWING PDM REV: X-006

2X @ 206 THRU ALL @ .940 NEAR & FAR SIDES
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1/4-20 UNC - 2B, H11, THRU ALL
(0.005 OVERSIZE BOTH DRILL & TAP)
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SCALE:NONE PROJECTION:
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D1200476 aLIGO TMS Mass Cable Clamp Screw, PART PDM REV: X-012, DRAWING PDM REV: X-007

8 7

NOTES CONTINUED:

& SCRIBE, ENGRAVE, LASER MARK OR MECHANICALLY STAMP (NO DYES OR
INKS) A UNIQUE THREE DIGIT SERIAL NUMBER & REVISION NUMBER ON EACH
PART. SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED

CONSECUTIVELY. BAG AND TAG PARTS WITH THEIR DRAWING PART NUMBER,

REVISION, VARIANT OR "TYPE" (IF APPLICABLE), AND QUANTITY. IF PARTS ARE
TOO SMALL TO SCRIBE, BAGGING AND TAGGING ALONE IS SUFFICIENT.
EXAMPLE (PART): 001-v1

EXAMPLE (TAG): DXXXXXXX-VY, TYPE-XX, QTY: TBD

6. MASS: 8.1 G [0.018 LB]

7. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO
SPECIFICATION E0900364.

@ MAKE FROM: 1/4-20 HEX HEAD CAP SCREW PER MS35307.
(300 SERIES STAINLESS STEEL)

@ MACHINE TO SPECIFIED LENGTH, IF REQUIRED, TO MEET NOTED DIMENSION.

IF LENGTH MACHINING IS REQUIRED, CHAMFER END 45° TO THE THREAD
MINOR DIAMETER.

@ 63 mMINCH Ra FINISH APPLIES ONLY TO MACHINED
SURFACE. STOCK THREAD AND PART SURFACES TO BE

UN-MARRED.
44
STOCK HEX
©)
8 7

) 5 4 3 2 1
REV. DATE DCN # DRAWING TREE #
vl 20 MAR 2012 E1101214 -
+.00
REMOVE MAT‘L\'/ ¢

N

!

\

) (1/4-20 STOCK THREAD )

]

| *

\

156 -
STOCK HEAD HEIGHT
NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY | PART NAME
DIMENSIONS ARE IN INCHES R NS R LM Y13:51994. LIGO MASSACHUSETTS INSTITUTE OF TECHNOLOGY aLIGO TMS MASS CABLE CLAMP SCREW
TOLERANCES: 3. DO NOTSCALE FROM DRAWING. SYSTEM SUB-SYSTEM  DESIGNER | C.CONLEY |19 MAR2012 SIZE DWG. NO REV
4. ALL MACHINING FLUIDS MUST BE FULLY SYNTHETIC, FULLY WATER SOLUBLE : . NO. .
I AND FREE OF SULFUR, SILICONE, AND CHLORINE. ADVANCED LIGO AOS  oramEr | c.coner 20marz0m2 B D 'I 2004 7 6 v]
ANGULAR * 1.0° MATERIAL 2»&3}1 . hR NEXT ASSY D ] 20042 ] CHECKER = SEEDCN
@ puncn ka APPROVAL ~ SEEDCN SCALE:NONE PROJECTION: SHEET 1 OF 1
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D1200477 aLIGO TMS Mass Cable Clamp Nut, PART PDM REV: X-009, DRAWING PDM REV: X-005

8 7 6

NOTES (CONTINUED):

5. SCRIBE, ENGRAVE, LASER MARK OR MECHANICALLY STAMP (NO DYES OR
INKS) A UNIQUE THREE DIGIT SERIAL NUMBER & REVISION NUMBER ON EACH
PART. SERIAL NUMBERS START AT 001 FOR THE FIRST ARTICLE AND PROCEED
CONSECUTIVELY. BAG AND TAG PARTS WITH THEIR DRAWING PART NUMBER,
REVISION, VARIANT OR "TYPE" (IF APPLICABLE), AND QUANTITY. IF PARTS ARE
TOO SMALL TO SCRIBE, BAGGING AND TAGGING ALONE IS SUFFICIENT.
EXAMPLE (PART): 001-v1
EXAMPLE (TAG): DXXXXXXX-VY, TYPE-XX, QTY: TBD

6. MASS: 0.981 G [0.002 LB].

7. MACHINE ALL SURFACES TO REMOVE OXIDES AND MILL FINISH, USE OF ABRASIVE REMOVAL
TECHNIQUES IS NOT ALLOWED.

8. ALL PARTS SHALL BE MANUFACTURED IN ACCORDANCE WITH LIGO SPECIFICATION
E0200364.

9. NO REPAIRS SHALL BE MADE UNLESS APPROVED IN ADVANCE, AND IN WRITING, BY LIGO
LABORATORY. IN GENERAL, WELD REPAIRS AND PRESS FIT INSERT REPAIRS ARE NEVER
ACCEPTABLE; THE PART SHOULD BE MADE WITH VIRGIN MATERIAL. SPECIAL
CIRCUMSTANCES CAN BE REVIEWED IF / WHEN BROUGHT TO THE ATTENTION OF LIGO
CONTRACTING OFFICER'S REPRESENTITIVE (COTR) THROUGH A MATERIAL REVIEW BOARD
(MRB) PROCESS, REFER TO LIGO-E0900364.

TAPPED HOLE: 0.005 OVERSIZE BOTH DRILL AND TAP.

2X .070 —=

5 4 3 2 1

REV. DATE DCN # DRAWING TREE #

vl 23 MAR 2012 ET101214 -

1/4-20 UNC - 2B, H11, THRU ALL
(0.005 OVERSIZE BOTH DRILL & TAP)
N @ .26 X 90°, NEAR SIDE

N @ .26 X 90°, FAR SIDE

SO 7 S— 140 -l

4X .05 X 45°

B R

NOTES AND TOLERANCES: (UNLESS OTHERWISE SPECIFIED) CALIFORNIA INSTITUTE OF TECHNOLOGY PART NAME
DIMENSIONS ARE IN INCHES 1. INTERFRET DRAWING PER JSME Y145 1594 LIGO mASSACHUSETTS INSTITUTE OF TECHNOLOGY aLIGO TMS MASS CABLE CLAMP NUT
T)((DXLERAI\(I)(]:ES: gba%&z%%ﬁﬁéi%@%@gﬁ%'FULLY SYNTHETIC, FULLY WATER SOLUBLE AND FREE OF  SYSTEM SUB-SYSTEM DESIGNER = C.CONLEY 08 MAR2012 SIZE DWG. NO. REV.
+ . Y, .
I ADVANCED LIGO  AOS  orarer ¢ coner 2mar2012 B D 'I 200477 v]
ANGULAR+ 1.0° MATERIAL FINISH . NEXT ASSY CHECKER SEE DCN
T NICKEL-COPPER ALLOY 400 63 ulnCh Ra D1200421 APPROVAL ~ SEEDCN SCALE:NONE PROJECTION: SHEET 1 OF 1
8 7 6 5 4 3 2 1
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DATA;

#1 = ORIENTED_EDGE ( 'NONE', *, *, #1141, .F. ) ;

#2 = ORIENTED_EDGE ( 'NONE', *, *, #10, .F. ) ;

#3 = ADVANCED_FACE ( 'NONE', ( #671 ), #699, .T. ) ;

#4 = EDGE_CURVE ( 'NONE', #15, #1142, #704, .T. ) ;

#5 = EDGE_LOOP ( 'NONE', ( #2, #7, #6 ) ) ;

#6 = ORIENTED_EDGE ( 'NONE', *, *, #1144, .T. ) ;

#7 = ORIENTED_EDGE ( 'NONE', *, *, #4, .T. ) ;

#8 = VERTEX_POINT ( 'NONE', #669 ) ;

#9 = ORIENTED_EDGE ( 'NONE', *, *, #34, .F. ) ;

#10 = EDGE_CURVE ( 'NONE', #15, #8, #694, .T. ) ;

#11 = VERTEX_POINT ( 'NONE', #702 ) ;

#12 = ORIENTED_EDGE ( 'NONE', *, *, #48, .F. ) ;

#13 = ADVANCED_FACE ( 'NONE', ( #703, #661 ), #689, .F. ) ;

#14 = VERTEX_POINT ( 'NONE', #582 ) ;

#15 = VERTEX_POINT ( 'NONE', #592 ) ;

#16 = VERTEX_POINT ( 'NONE', #576 ) ;

#17 = ORIENTED_EDGE ( 'NONE', *, *, #1139, .F. ) ;

#18 = ORIENTED_EDGE ( 'NONE', *, *, #32, .F. ) ;

#19 = ORIENTED_EDGE ( 'NONE', *, *, #25, .F. ) ;

#20 = EDGE_LOOP ( 'NONE', ( #50, #203, #61, #63, #169, #57 ) ) ;

#21 = ADVANCED_FACE ( 'NONE', ( #578 ), #585, .F. ) ;

#22 = EDGE_LOOP ( 'NONE', ( #1, #42, #19, #31, #18, #17, #29 ) ) ;

#23 = VERTEX_POINT ( 'NONE', #581 ) ;

#24 = VERTEX_POINT ( 'NONE', #589 ) ;

#25 = EDGE_CURVE ( 'NONE', #24, #11, #577, .T. ) ;

#26 = VERTEX_POINT ( 'NONE', #594 ) ;

#27 = ORIENTED_EDGE ( 'NONE', *, *, #1144, .F. ) ;

#28 = VERTEX_POINT ( 'NONE', #591 ) ;

#29 = ORIENTED_EDGE ( 'NONE', *, *, #41, .T. ) ;

#30 = ORIENTED_EDGE ( 'NONE', *, *, #1132, .F. ) ;

#31 = ORIENTED_EDGE ( 'NONE', *, *, #40, .F. ) ;

#32 = EDGE_CURVE ( 'NONE', #1118, #16, #579, .T. ) ;

#33 = EDGE_CURVE ( 'NONE', #1123, #1133, #588, .T. ) ;

#34 = EDGE_CURVE ( 'NONE', #23, #46, #580, .T. ) ;

#35 = ORIENTED_EDGE ( 'NONE', *, *, #44, .T. ) ;

#36 = ORIENTED_EDGE ( 'NONE', *, *, #37, .F. ) ;

#37 = EDGE_CURVE ( 'NONE', #46, #28, #755, .T. ) ;

#38 = ORIENTED_EDGE ( 'NONE', *, *, #39, .F. ) ;

#39 = EDGE_CURVE ( 'NONE', #8, #26, #746, .T. ) ;

#40 = EDGE_CURVE ( 'NONE', #16, #24, #748, .T. ) ;

#41 = EDGE_CURVE ( 'NONE', #1133, #14, #744, .T. ) ;

#42 = ORIENTED_EDGE ( 'NONE', *, *, #1143, .F. ) ;

#43 = ORIENTED_EDGE ( 'NONE', *, *, #45, .F. ) ;

#44 = EDGE_CURVE ( 'NONE', #1142, #28, #780, .T. ) ;

#45 = EDGE_CURVE ( 'NONE', #26, #23, #776, .T. ) ;

#46 = VERTEX_POINT ( 'NONE', #741 ) ;

#47 = EDGE_LOOP ( 'NONE', ( #12, #30 ) ) ;

#48 = EDGE_CURVE ( 'NONE', #1129, #1127, #739, .T. ) ;

#49 = ORIENTED_EDGE ( 'NONE', *, *, #53, .F. ) ;

#50 = ORIENTED_EDGE ( 'NONE', *, *, #67, .F. ) ;

#51 = ORIENTED_EDGE ( 'NONE', *, *, #136, .T. ) ;

#52 = EDGE_LOOP ( 'NONE', ( #60, #58, #77, #133, #196, #166 ) ) ;

#53 = EDGE_CURVE ( 'NONE', #199, #1123, #771, .T. ) ;

#54 = EDGE_CURVE ( 'NONE', #14, #23, #784, .T. ) ;

#55 = EDGE_CURVE ( 'NONE', #129, #16, #766, .T. ) ;

#56 = ADVANCED_FACE ( 'NONE', ( #785 ), #727, .F. ) ;

#57 = ORIENTED_EDGE ( 'NONE', *, *, #54, .F. ) ;

#58 = ORIENTED_EDGE ( 'NONE', *, *, #123, .F. ) ;

#59 = EDGE_CURVE ( 'NONE', #65, #193, #791, .T. ) ;

#60 = ORIENTED_EDGE ( 'NONE', *, *, #55, .F. ) ;

#61 = ORIENTED_EDGE ( 'NONE', *, *, #176, .F. ) ;

#62 = EDGE_CURVE ( 'NONE', #199, #65, #717, .T. ) ;

#63 = ORIENTED_EDGE ( 'NONE', *, *, #201, .F. ) ;

#64 = ADVANCED_FACE ( 'NONE', ( #801 ), #732, .F. ) ;

#65 = VERTEX_POINT ( 'NONE', #792 ) ;

#66 = EDGE_CURVE ( 'NONE', #1133, #202, #930, .T. ) ;

#67 = EDGE_CURVE ( 'NONE', #202, #14, #923, .T. ) ;

#68 = VERTEX_POINT ( 'NONE', #824 ) ;

#69 = ORIENTED_EDGE ( 'NONE', *, *, #41, .F. ) ;

#70 = ORIENTED_EDGE ( 'NONE', *, *, #66, .T. ) ;

#71 = ADVANCED_FACE ( 'NONE', ( #826 ), #836, .F. ) ;

#72 = ORIENTED_EDGE ( 'NONE', *, *, #183, .F. ) ;

#73 = ORIENTED_EDGE ( 'NONE', *, *, #146, .F. ) ;

#74 = ORIENTED_EDGE ( 'NONE', *, *, #168, .T. ) ;

#75 = ORIENTED_EDGE ( 'NONE', *, *, #1031, .T. ) ;

#76 = EDGE_CURVE ( 'NONE', #8, #68, #877, .T. ) ;

#77 = ORIENTED_EDGE ( 'NONE', *, *, #59, .F. ) ;

#78 = ADVANCED_FACE ( 'NONE', ( #869 ), #845, .T. ) ;

#79 = ORIENTED_EDGE ( 'NONE', *, *, #67, .T. ) ;

#80 = ORIENTED_EDGE ( 'NONE', *, *, #992, .F. ) ;

#81 = ORIENTED_EDGE ( 'NONE', *, *, #162, .F. ) ;

#82 = EDGE_LOOP ( 'NONE', ( #91, #159 ) ) ;

#83 = EDGE_CURVE ( 'NONE', #114, #186, #846, .T. ) ;

#84 = ORIENTED_EDGE ( 'NONE', *, *, #83, .F. ) ;

#85 = ORIENTED_EDGE ( 'NONE', *, *, #121, .F. ) ;

#86 = EDGE_LOOP ( 'NONE', ( #87, #200, #126 ) ) ;

#87 = ORIENTED_EDGE ( 'NONE', *, *, #54, .T. ) ;

#88 = ORIENTED_EDGE ( 'NONE', *, *, #117, .T. ) ;

#89 = EDGE_LOOP ( 'NONE', ( #1091, #1106, #1101 ) ) ;

#90 = ORIENTED_EDGE ( 'NONE', *, *, #173, .T. ) ;

#91 = ORIENTED_EDGE ( 'NONE', *, *, #168, .F. ) ;

#92 = EDGE_LOOP ( 'NONE', ( #70, #79, #69 ) ) ;

#93 = ORIENTED_EDGE ( 'NONE', *, *, #989, .T. ) ;

#94 = EDGE_CURVE ( 'NONE', #1098, #988, #842, .T. ) ;

#95 = ORIENTED_EDGE ( 'NONE', *, *, #176, .T. ) ;

#96 = ORIENTED_EDGE ( 'NONE', *, *, #173, .F. ) ;

#97 = EDGE_LOOP ( 'NONE', ( #105, #49, #182, #151, #51, #149 ) ) ;

#98 = EDGE_LOOP ( 'NONE', ( #104, #178 ) ) ;

#99 = ADVANCED_FACE ( 'NONE', ( #867, #857 ), #841, .F. ) ;

#100 = ADVANCED_FACE ( 'NONE', ( #863 ), #864, .T. ) ;

#101 = ORIENTED_EDGE ( 'NONE', *, *, #188, .T. ) ;

#102 = EDGE_LOOP ( 'NONE', ( #164, #128, #163, #124 ) ) ;

#103 = ADVANCED_FACE ( 'NONE', ( #884 ), #851, .T. ) ;

#104 = ORIENTED_EDGE ( 'NONE', *, *, #177, .T. ) ;

#105 = ORIENTED_EDGE ( 'NONE', *, *, #33, .F. ) ;

#106 = ORIENTED_EDGE ( 'NONE', *, *, #76, .T. ) ;

#107 = EDGE_CURVE ( 'NONE', #170, #199, #929, .T. ) ;

#108 = VERTEX_POINT ( 'NONE', #876 ) ;

#109 = ORIENTED_EDGE ( 'NONE', *, *, #32, .T. ) ;

#110 = EDGE_LOOP ( 'NONE', ( #81, #80 ) ) ;

#111 = EDGE_LOOP ( 'NONE', ( #119, #147, #148 ) ) ;

#112 = ORIENTED_EDGE ( 'NONE', *, *, #117, .F. ) ;

#113 = ORIENTED_EDGE ( 'NONE', *, *, #123, .T. ) ;

#114 = VERTEX_POINT ( 'NONE', #820 ) ;

#115 = EDGE_CURVE ( 'NONE', #16, #1123, #855, .T. ) ;

#116 = ADVANCED_FACE ( 'NONE', ( #909 ), #893, .T. ) ;

#117 = EDGE_CURVE ( 'NONE', #68, #170, #827, .T. ) ;

#118 = EDGE_LOOP ( 'NONE', ( #180, #179, #106, #88, #90, #154, #174 ) ) ;

#119 = ORIENTED_EDGE ( 'NONE', *, *, #39, .T. ) ;

#120 = ORIENTED_EDGE ( 'NONE', *, *, #156, .F. ) ;

#121 = EDGE_CURVE ( 'NONE', #108, #114, #888, .T. ) ;

#122 = EDGE_LOOP ( 'NONE', ( #95, #135, #112 ) ) ;

#123 = EDGE_CURVE ( 'NONE', #193, #129, #815, .T. ) ;

#124 = ORIENTED_EDGE ( 'NONE', *, *, #48, .T. ) ;

#125 = ORIENTED_EDGE ( 'NONE', *, *, #115, .T. ) ;

#126 = ORIENTED_EDGE ( 'NONE', *, *, #1141, .T. ) ;

#127 = EDGE_LOOP ( 'NONE', ( #165, #131, #130, #84, #139, #204 ) ) ;

#128 = ORIENTED_EDGE ( 'NONE', *, *, #141, .F. ) ;

#129 = VERTEX_POINT ( 'NONE', #931 ) ;

#130 = ORIENTED_EDGE ( 'NONE', *, *, #195, .F. ) ;

#131 = ORIENTED_EDGE ( 'NONE', *, *, #44, .F. ) ;

#132 = ORIENTED_EDGE ( 'NONE', *, *, #62, .T. ) ;

#133 = ORIENTED_EDGE ( 'NONE', *, *, #62, .F. ) ;

#134 = ORIENTED_EDGE ( 'NONE', *, *, #107, .T. ) ;

#135 = ORIENTED_EDGE ( 'NONE', *, *, #197, .T. ) ;

#136 = EDGE_CURVE ( 'NONE', #150, #202, #814, .T. ) ;

#137 = EDGE_CURVE ( 'NONE', #1030, #1017, #881, .T. ) ;

#138 = ORIENTED_EDGE ( 'NONE', *, *, #1029, .F. ) ;

#139 = ORIENTED_EDGE ( 'NONE', *, *, #183, .T. ) ;

#140 = EDGE_LOOP ( 'NONE', ( #138, #208, #207, #211 ) ) ;

#141 = EDGE_CURVE ( 'NONE', #1117, #1137, #882, .T. ) ;

#142 = ADVANCED_FACE ( 'NONE', ( #934, #932 ), #890, .T. ) ;

#143 = ADVANCED_FACE ( 'NONE', ( #933 ), #899, .T. ) ;

#144 = ORIENTED_EDGE ( 'NONE', *, *, #1130, .T. ) ;

#145 = EDGE_LOOP ( 'NONE', ( #73, #72, #85, #120, #113, #187 ) ) ;

#146 = EDGE_CURVE ( 'NONE', #184, #24, #945, .T. ) ;

#147 = ORIENTED_EDGE ( 'NONE', *, *, #201, .T. ) ;

#148 = ORIENTED_EDGE ( 'NONE', *, *, #76, .F. ) ;

#149 = ORIENTED_EDGE ( 'NONE', *, *, #66, .F. ) ;

#150 = VERTEX_POINT ( 'NONE', #950 ) ;

#151 = ORIENTED_EDGE ( 'NONE', *, *, #197, .F. ) ;

#152 = ADVANCED_FACE ( 'NONE', ( #955 ), #949, .T. ) ;

#153 = ORIENTED_EDGE ( 'NONE', *, *, #141, .T. ) ;

#154 = ORIENTED_EDGE ( 'NONE', *, *, #225, .T. ) ;

#155 = EDGE_LOOP ( 'NONE', ( #153, #144 ) ) ;

#156 = EDGE_CURVE ( 'NONE', #193, #108, #936, .T. ) ;

#157 = EDGE_CURVE ( 'NONE', #24, #129, #968, .T. ) ;

#158 = ORIENTED_EDGE ( 'NONE', *, *, #1122, .F. ) ;

#159 = ORIENTED_EDGE ( 'NONE', *, *, #1116, .F. ) ;

#160 = ADVANCED_FACE ( 'NONE', ( #969 ), #983, .T. ) ;

#161 = ORIENTED_EDGE ( 'NONE', *, *, #94, .T. ) ;

#162 = EDGE_CURVE ( 'NONE', #1099, #1095, #966, .T. ) ;

#163 = ORIENTED_EDGE ( 'NONE', *, *, #1128, .T. ) ;

#164 = ORIENTED_EDGE ( 'NONE', *, *, #1114, .F. ) ;

#165 = ORIENTED_EDGE ( 'NONE', *, *, #188, .F. ) ;

#166 = ORIENTED_EDGE ( 'NONE', *, *, #115, .F. ) ;

#167 = EDGE_LOOP ( 'NONE', ( #158, #189, #75, #74 ) ) ;

#168 = EDGE_CURVE ( 'NONE', #1120, #1126, #982, .T. ) ;

#169 = ORIENTED_EDGE ( 'NONE', *, *, #45, .T. ) ;

#170 = VERTEX_POINT ( 'NONE', #980 ) ;

#171 = EDGE_LOOP ( 'NONE', ( #172, #101, #175 ) ) ;

#172 = ORIENTED_EDGE ( 'NONE', *, *, #37, .T. ) ;

#173 = EDGE_CURVE ( 'NONE', #170, #65, #963, .T. ) ;

#174 = ORIENTED_EDGE ( 'NONE', *, *, #222, .T. ) ;

#175 = ORIENTED_EDGE ( 'NONE', *, *, #1143, .T. ) ;

#176 = EDGE_CURVE ( 'NONE', #68, #150, #1076, .T. ) ;

#177 = EDGE_CURVE ( 'NONE', #1020, #1011, #1057, .T. ) ;

#178 = ORIENTED_EDGE ( 'NONE', *, *, #1001, .T. ) ;

#179 = ORIENTED_EDGE ( 'NONE', *, *, #10, .T. ) ;

#180 = ORIENTED_EDGE ( 'NONE', *, *, #206, .T. ) ;

#181 = ADVANCED_FACE ( 'NONE', ( #1067 ), #1051, .T. ) ;

#182 = ORIENTED_EDGE ( 'NONE', *, *, #107, .F. ) ;

#183 = EDGE_CURVE ( 'NONE', #114, #184, #1081, .T. ) ;

#184 = VERTEX_POINT ( 'NONE', #1068 ) ;

#185 = ADVANCED_FACE ( 'NONE', ( #1074 ), #1065, .T. ) ;

#186 = VERTEX_POINT ( 'NONE', #1039 ) ;

#187 = ORIENTED_EDGE ( 'NONE', *, *, #157, .F. ) ;

#188 = EDGE_CURVE ( 'NONE', #28, #11, #1078, .T. ) ;

#189 = ORIENTED_EDGE ( 'NONE', *, *, #137, .T. ) ;

#190 = ADVANCED_FACE ( 'NONE', ( #1046, #1042 ), #1047, .T. ) ;

#191 = EDGE_LOOP ( 'NONE', ( #161, #93 ) ) ;

#192 = ADVANCED_FACE ( 'NONE', ( #1075 ), #1072, .T. ) ;

#193 = VERTEX_POINT ( 'NONE', #1048 ) ;

#194 = ADVANCED_FACE ( 'NONE', ( #1060 ), #1088, .F. ) ;

#195 = EDGE_CURVE ( 'NONE', #186, #1142, #414, .T. ) ;

#196 = ORIENTED_EDGE ( 'NONE', *, *, #53, .T. ) ;

#197 = EDGE_CURVE ( 'NONE', #150, #170, #327, .T. ) ;

#198 = EDGE_LOOP ( 'NONE', ( #683, #109, #125 ) ) ;

#199 = VERTEX_POINT ( 'NONE', #334 ) ;

#200 = ORIENTED_EDGE ( 'NONE', *, *, #34, .T. ) ;

#201 = EDGE_CURVE ( 'NONE', #26, #68, #328, .T. ) ;

#202 = VERTEX_POINT ( 'NONE', #304 ) ;

#203 = ORIENTED_EDGE ( 'NONE', *, *, #136, .F. ) ;

#204 = ORIENTED_EDGE ( 'NONE', *, *, #212, .F. ) ;

#205 = EDGE_LOOP ( 'NONE', ( #216, #220, #221 ) ) ;

#206 = EDGE_CURVE ( 'NONE', #186, #15, #346, .T. ) ;

#207 = ORIENTED_EDGE ( 'NONE', *, *, #1022, .T. ) ;

#208 = ORIENTED_EDGE ( 'NONE', *, *, #177, .F. ) ;

#209 = EDGE_LOOP ( 'NONE', ( #223, #716, #715, #215 ) ) ;

#210 = ADVANCED_FACE ( 'NONE', ( #320 ), #321, .F. ) ;

#211 = ORIENTED_EDGE ( 'NONE', *, *, #137, .F. ) ;

#212 = EDGE_CURVE ( 'NONE', #11, #184, #312, .T. ) ;

#213 = ADVANCED_FACE ( 'NONE', ( #323 ), #249, .T. ) ;

#214 = EDGE_LOOP ( 'NONE', ( #681, #680, #229 ) ) ;

#215 = ORIENTED_EDGE ( 'NONE', *, *, #162, .T. ) ;

#216 = ORIENTED_EDGE ( 'NONE', *, *, #121, .T. ) ;

#217 = EDGE_LOOP ( 'NONE', ( #227, #230, #226 ) ) ;

#218 = ADVANCED_FACE ( 'NONE', ( #235 ), #236, .T. ) ;

#219 = ADVANCED_FACE ( 'NONE', ( #347 ), #268, .T. ) ;

#220 = ORIENTED_EDGE ( 'NONE', *, *, #83, .T. ) ;

#221 = ORIENTED_EDGE ( 'NONE', *, *, #222, .F. ) ;

#222 = EDGE_CURVE ( 'NONE', #108, #186, #256, .T. ) ;

#223 = ORIENTED_EDGE ( 'NONE', *, *, #1021, .F. ) ;

#224 = EDGE_LOOP ( 'NONE', ( #134, #132, #96 ) ) ;

#225 = EDGE_CURVE ( 'NONE', #65, #108, #265, .T. ) ;

#226 = ORIENTED_EDGE ( 'NONE', *, *, #225, .F. ) ;

#227 = ORIENTED_EDGE ( 'NONE', *, *, #59, .T. ) ;

#228 = ADVANCED_FACE ( 'NONE', ( #237 ), #303, .T. ) ;

#229 = ORIENTED_EDGE ( 'NONE', *, *, #195, .T. ) ;

#230 = ORIENTED_EDGE ( 'NONE', *, *, #156, .T. ) ;

#231 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852307800, -0.2187500000000010500, 0.01953796194810386600 ) ) ;

#232 = CARTESIAN_POINT ( 'NONE',  ( 0.1365997047704418700, -0.2009023710386873000, 0.01358875229431942600 ) ) ;

#233 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#234 = CARTESIAN_POINT ( 'NONE',  ( 0.09374999999999983300, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#235 = FACE_OUTER_BOUND ( 'NONE', #217, .T. ) ;

#236 = CONICAL_SURFACE ( 'NONE', #241, 0.2187500000000000000, 1.047197551196598700 ) ;

#237 = FACE_OUTER_BOUND ( 'NONE', #224, .T. ) ;

#238 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#239 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#240 = CIRCLE ( 'NONE', #273, 0.1950000000000000100 ) ;

#241 = AXIS2_PLACEMENT_3D ( 'NONE', #239, #238, #242 ) ;

#242 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#243 = CIRCLE ( 'NONE', #255, 0.1950000000000000100 ) ;

#244 = FACE_OUTER_BOUND ( 'NONE', #648, .T. ) ;

#245 = FACE_BOUND ( 'NONE', #709, .T. ) ;

#246 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#247 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#248 = AXIS2_PLACEMENT_3D ( 'NONE', #250, #247, #246 ) ;

#249 = CONICAL_SURFACE ( 'NONE', #248, 0.2187500000000000000, 1.047197551196598700 ) ;

#250 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#251 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.07750984251968504000 ) ) ;

#252 = CIRCLE ( 'NONE', #278, 0.1990000000000000100 ) ;

#253 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#254 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#255 = AXIS2_PLACEMENT_3D ( 'NONE', #251, #254, #253 ) ;

#256 = CIRCLE ( 'NONE', #257, 0.2187500000000000300 ) ;

#257 = AXIS2_PLACEMENT_3D ( 'NONE', #269, #267, #258 ) ;

#258 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#259 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#260 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#261 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#262 = AXIS2_PLACEMENT_3D ( 'NONE', #270, #266, #261 ) ;

#263 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#264 = AXIS2_PLACEMENT_3D ( 'NONE', #263, #260, #259 ) ;

#265 = CIRCLE ( 'NONE', #264, 0.2187500000000000300 ) ;

#266 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#267 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#268 = CONICAL_SURFACE ( 'NONE', #262, 0.2187500000000000000, 1.047197551196598700 ) ;

#269 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#270 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#271 = FACE_OUTER_BOUND ( 'NONE', #707, .T. ) ;

#272 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.07750984251968504000 ) ) ;

#273 = AXIS2_PLACEMENT_3D ( 'NONE', #272, #274, #275 ) ;

#274 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#275 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#276 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.08150984251968503000 ) ) ;

#277 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#278 = AXIS2_PLACEMENT_3D ( 'NONE', #276, #279, #277 ) ;

#279 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, -1.000000000000000000 ) ) ;

#280 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, -1.000000000000000000 ) ) ;

#281 = CIRCLE ( 'NONE', #282, 0.1990000000000000100 ) ;

#282 = AXIS2_PLACEMENT_3D ( 'NONE', #283, #280, #284 ) ;

#283 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.08150984251968503000 ) ) ;

#284 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#285 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#286 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#287 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#288 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#289 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, -0.0000000000000000000 ) ) ;

#290 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.08150984251968503000 ) ) ;

#291 = AXIS2_PLACEMENT_3D ( 'NONE', #295, #297, #289 ) ;

#292 = PLANE ( 'NONE',  #291 ) ;

#293 = AXIS2_PLACEMENT_3D ( 'NONE', #290, #294, #285 ) ;

#294 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#295 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.07750984251968504000 ) ) ;

#296 = CIRCLE ( 'NONE', #298, 0.09374999999999983300 ) ;

#297 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#298 = AXIS2_PLACEMENT_3D ( 'NONE', #288, #287, #286 ) ;

#299 = TOROIDAL_SURFACE ( 'NONE', #293, 0.1950000000000000100, 0.004000000000000000100 ) ;

#300 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#301 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#302 = AXIS2_PLACEMENT_3D ( 'NONE', #300, #301, #233 ) ;

#303 = CONICAL_SURFACE ( 'NONE', #302, 0.2187500000000000000, 1.047197551196598700 ) ;

#304 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852433300, 0.2187500000000002200, 0.01953796194809368600 ) ) ;

#305 = CARTESIAN_POINT ( 'NONE',  ( 2.365849761790809900E-016, 0.2187500000000000000, 0.1562500000000000000 ) ) ;

#306 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#307 = AXIS2_PLACEMENT_3D ( 'NONE', #326, #344, #322 ) ;

#308 = CARTESIAN_POINT ( 'NONE',  ( 0.1840839093971468600, -0.1186573160682373700, 9.976314035456555900E-016 ) ) ;

#309 = CARTESIAN_POINT ( 'NONE',  ( 0.1894430570778464800, -0.1093750000000007600, 0.0000000000000000000 ) ) ;

#310 = CARTESIAN_POINT ( 'NONE',  ( 0.02138579933416616700, 0.2187500000000000600, 0.1562499999999999200 ) ) ;

#311 = CARTESIAN_POINT ( 'NONE',  ( 0.04303915397012855100, 0.2187500000000000300, 0.1543592481979379800 ) ) ;

#312 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #309, #308, #336, #335, #325, #324, #232, #231 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 2, 4 ),

 ( 0.003246110284317229900, 0.004054545091207067600, 0.004862979898096905800, 0.006479849511876580400 ),

 .UNSPECIFIED. ) ;

#313 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.07750984251968504000 ) ) ;

#314 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852292800, 0.2187500000000002200, 0.1367120380518976300 ) ) ;

#315 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#316 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#317 = DIRECTION ( 'NONE',  ( 0.5000000000000012200, -0.8660254037844379300, 0.0000000000000000000 ) ) ;

#318 = DIRECTION ( 'NONE',  ( -0.8660254037844379300, -0.5000000000000012200, 0.0000000000000000000 ) ) ;

#319 = CARTESIAN_POINT ( 'NONE',  ( -0.1679260363080775100, 0.1466435732007516400, 0.1562500000000007500 ) ) ;

#320 = FACE_OUTER_BOUND ( 'NONE', #209, .T. ) ;

#321 = CYLINDRICAL_SURFACE ( 'NONE', #307, 0.1990000000000000100 ) ;

#322 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#323 = FACE_OUTER_BOUND ( 'NONE', #214, .T. ) ;

#324 = CARTESIAN_POINT ( 'NONE',  ( 0.1469900086643524700, -0.1829058367883533700, 0.008677563586219081200 ) ) ;

#325 = CARTESIAN_POINT ( 'NONE',  ( 0.1627627874065143700, -0.1555865826303868000, 0.003572545611806008500 ) ) ;

#326 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.07750984251968504000 ) ) ;

#327 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #314, #329, #319, #343 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 4 ),

 ( 2.380734247426259400E-007, 0.003246110284317229400 ),

 .UNSPECIFIED. ) ;

#328 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #330, #338, #337, #311, #310, #305 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 4 ),

 ( 0.01688825224402278100, 0.01851278066903134400, 0.02013730909403990700 ),

 .UNSPECIFIED. ) ;

#329 = CARTESIAN_POINT ( 'NONE',  ( -0.1469556113832198600, 0.1829654146269137900, 0.1486402331762857500 ) ) ;

#330 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852311700, 0.2187499999999999400, 0.1367120380518972200 ) ) ;

#331 = CARTESIAN_POINT ( 'NONE',  ( 0.2525907427704623400, -2.970967600694416800E-016, 0.1562500000000000000 ) ) ;

#332 = PLANE ( 'NONE',  #342 ) ;

#333 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#334 = CARTESIAN_POINT ( 'NONE',  ( -0.2525907427704599000, 2.377091961688003000E-016, 0.1367120380518981300 ) ) ;

#335 = CARTESIAN_POINT ( 'NONE',  ( 0.1680516921805906800, -0.1464259308452931500, 0.002248937095002700500 ) ) ;

#336 = CARTESIAN_POINT ( 'NONE',  ( 0.1787007353408593700, -0.1279812470397139200, 0.0004618054852432120100 ) ) ;

#337 = CARTESIAN_POINT ( 'NONE',  ( 0.08518203182280682800, 0.2187500000000000800, 0.1475161692295976200 ) ) ;

#338 = CARTESIAN_POINT ( 'NONE',  ( 0.1058673581167865800, 0.2187500000000000300, 0.1426090975316701100 ) ) ;

#339 = CYLINDRICAL_SURFACE ( 'NONE', #345, 0.03124999999999971900 ) ;

#340 = AXIS2_PLACEMENT_3D ( 'NONE', #316, #315, #333 ) ;

#341 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#342 = AXIS2_PLACEMENT_3D ( 'NONE', #331, #318, #317 ) ;

#343 = CARTESIAN_POINT ( 'NONE',  ( -0.1894430570778459500, 0.1093750000000000000, 0.1562500000000000000 ) ) ;

#344 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#345 = AXIS2_PLACEMENT_3D ( 'NONE', #313, #306, #341 ) ;

#346 = CIRCLE ( 'NONE', #340, 0.2187500000000000300 ) ;

#347 = FACE_OUTER_BOUND ( 'NONE', #205, .T. ) ;

#348 = CARTESIAN_POINT ( 'NONE',  ( 0.1950000000000000100, 0.0000000000000000000, 0.08150984251968503000 ) ) ;

#349 = CIRCLE ( 'NONE', #350, 0.003999999999999994900 ) ;

#350 = AXIS2_PLACEMENT_3D ( 'NONE', #348, #352, #351 ) ;

#351 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#352 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, -1.000000000000000000, 0.0000000000000000000 ) ) ;

#353 = FACE_OUTER_BOUND ( 'NONE', #712, .T. ) ;

#354 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#355 = LINE ( 'NONE', #359, #358 ) ;

#356 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#357 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#358 = VECTOR ( 'NONE', #354, 39.37007874015748100 ) ;

#359 = CARTESIAN_POINT ( 'NONE',  ( 0.1990000000000000100, 0.0000000000000000000, 0.07750984251968504000 ) ) ;

#360 = AXIS2_PLACEMENT_3D ( 'NONE', #357, #363, #364 ) ;

#361 = VECTOR ( 'NONE', #356, 39.37007874015748100 ) ;

#362 = CYLINDRICAL_SURFACE ( 'NONE', #360, 0.1250000000000000000 ) ;

#363 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#364 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#365 = CARTESIAN_POINT ( 'NONE',  ( -0.1990000000000000100, 2.437047130303233000E-017, 0.07750984251968504000 ) ) ;

#366 = LINE ( 'NONE', #365, #361 ) ;

#367 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#368 = AXIS2_PLACEMENT_3D ( 'NONE', #397, #371, #379 ) ;

#369 = CARTESIAN_POINT ( 'NONE',  ( -0.1990000000000000100, 2.437047130303233000E-017, 0.08150984251968503000 ) ) ;

#370 = FACE_OUTER_BOUND ( 'NONE', #1109, .T. ) ;

#371 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#372 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#373 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#374 = AXIS2_PLACEMENT_3D ( 'NONE', #399, #398, #385 ) ;

#375 = CIRCLE ( 'NONE', #368, 0.03124999999999949700 ) ;

#376 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#377 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#378 = CIRCLE ( 'NONE', #389, 0.03124999999999994400 ) ;

#379 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#380 = AXIS2_PLACEMENT_3D ( 'NONE', #390, #376, #392 ) ;

#381 = FACE_OUTER_BOUND ( 'NONE', #1103, .T. ) ;

#382 = CIRCLE ( 'NONE', #374, 0.1990000000000000100 ) ;

#383 = AXIS2_PLACEMENT_3D ( 'NONE', #377, #391, #394 ) ;

#384 = CONICAL_SURFACE ( 'NONE', #383, 0.09374999999999983300, 0.7853981633974469500 ) ;

#385 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#386 = CYLINDRICAL_SURFACE ( 'NONE', #401, 0.1990000000000000100 ) ;

#387 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#388 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#389 = AXIS2_PLACEMENT_3D ( 'NONE', #372, #388, #387 ) ;

#390 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.07750984251968504000 ) ) ;

#391 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#392 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#393 = CYLINDRICAL_SURFACE ( 'NONE', #380, 0.03124999999999971900 ) ;

#394 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#395 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.07750984251968504000 ) ) ;

#396 = FACE_OUTER_BOUND ( 'NONE', #997, .T. ) ;

#397 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.07750984251968509600 ) ) ;

#398 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#399 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#400 = CARTESIAN_POINT ( 'NONE',  ( -0.03124999999999994800, 3.827021247335471800E-018, -0.2299999999999999800 ) ) ;

#401 = AXIS2_PLACEMENT_3D ( 'NONE', #395, #373, #367 ) ;

#402 = CARTESIAN_POINT ( 'NONE',  ( 0.2001853788148336700, -0.09076875296028763500, 0.1557881945147574500 ) ) ;

#403 = CARTESIAN_POINT ( 'NONE',  ( -0.1950000000000000100, 2.412554194320286000E-017, 0.07750984251968504000 ) ) ;

#404 = CARTESIAN_POINT ( 'NONE',  ( 0.1250000000000000000, 0.0000000000000000000, -0.1987499999999997300 ) ) ;

#405 = FACE_OUTER_BOUND ( 'NONE', #1002, .T. ) ;

#406 = CARTESIAN_POINT ( 'NONE',  ( 0.2161233267491787000, -0.06316341736961469900, 0.1526774543881946600 ) ) ;

#407 = CARTESIAN_POINT ( 'NONE',  ( 0.1990000000000000100, 0.0000000000000000000, 0.08150984251968503000 ) ) ;

#408 = FACE_OUTER_BOUND ( 'NONE', #1025, .T. ) ;

#409 = CARTESIAN_POINT ( 'NONE',  ( 0.2525907427704623400, -3.043739309803784200E-016, 0.1367120380518967200 ) ) ;

#410 = CARTESIAN_POINT ( 'NONE',  ( 0.2422864093852512300, -0.01784762896131414400, 0.1426612477056811700 ) ) ;

#411 = CARTESIAN_POINT ( 'NONE',  ( 0.2318961054913405700, -0.03584416321164803800, 0.1475724364137815400 ) ) ;

#412 = CARTESIAN_POINT ( 'NONE',  ( 0.1894430570778464800, -0.1093750000000007600, 0.1562500000000000000 ) ) ;

#413 = CARTESIAN_POINT ( 'NONE',  ( 0.1948022047585461800, -0.1000926839317642600, 0.1562499999999996700 ) ) ;

#414 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #412, #413, #402, #417, #406, #411, #410, #409 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 2, 4 ),

 ( 0.003246110284317220800, 0.004054545091207059800, 0.004862979898096898800, 0.006479849511876578600 ),

 .UNSPECIFIED. ) ;

#415 = CARTESIAN_POINT ( 'NONE',  ( 0.1950000000000000100, 0.0000000000000000000, 0.07750984251968504000 ) ) ;

#416 = CARTESIAN_POINT ( 'NONE',  ( -0.09374999999999983300, 1.339457436567416600E-017, -0.2299999999999999800 ) ) ;

#417 = CARTESIAN_POINT ( 'NONE',  ( 0.2108344219751023300, -0.07232406915470845900, 0.1540010629049979300 ) ) ;

#418 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 1.224646799147344800E-016, 0.0000000000000000000 ) ) ;

#419 = CARTESIAN_POINT ( 'NONE',  ( 0.03124999999999994400, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#420 = CARTESIAN_POINT ( 'NONE',  ( -0.03124999999999949700, 3.827021247335430200E-018, 0.07750984251968509600 ) ) ;

#421 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#422 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#423 = CIRCLE ( 'NONE', #430, 0.03124999999999949700 ) ;

#424 = DIRECTION ( 'NONE',  ( 1.224646799147353200E-016, 1.000000000000000000, -0.0000000000000000000 ) ) ;

#425 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#426 = AXIS2_PLACEMENT_3D ( 'NONE', #427, #424, #418 ) ;

#427 = CARTESIAN_POINT ( 'NONE',  ( -0.1950000000000000100, 2.388061258337338700E-017, 0.08150984251968503000 ) ) ;

#428 = CIRCLE ( 'NONE', #426, 0.004000000000000012200 ) ;

#429 = TOROIDAL_SURFACE ( 'NONE', #431, 0.1950000000000000100, 0.004000000000000000100 ) ;

#430 = AXIS2_PLACEMENT_3D ( 'NONE', #465, #461, #460 ) ;

#431 = AXIS2_PLACEMENT_3D ( 'NONE', #433, #432, #425 ) ;

#432 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#433 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.08150984251968503000 ) ) ;

#434 = VECTOR ( 'NONE', #446, 39.37007874015748900 ) ;

#435 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#436 = AXIS2_PLACEMENT_3D ( 'NONE', #459, #463, #462 ) ;

#437 = CIRCLE ( 'NONE', #471, 0.1250000000000000000 ) ;

#438 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#439 = VECTOR ( 'NONE', #438, 39.37007874015748100 ) ;

#440 = VECTOR ( 'NONE', #470, 39.37007874015748100 ) ;

#441 = CARTESIAN_POINT ( 'NONE',  ( -0.03124999999999971900, 3.827021247335444100E-018, 0.07750984251968504000 ) ) ;

#442 = LINE ( 'NONE', #441, #440 ) ;

#443 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#444 = CIRCLE ( 'NONE', #457, 0.1250000000000000000 ) ;

#445 = CARTESIAN_POINT ( 'NONE',  ( 0.1990000000000000100, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#446 = DIRECTION ( 'NONE',  ( -0.7071067811865465700, 8.659560562354921800E-017, 0.7071067811865484600 ) ) ;

#447 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.1987499999999997300 ) ) ;

#448 = FACE_OUTER_BOUND ( 'NONE', #1089, .T. ) ;

#449 = CARTESIAN_POINT ( 'NONE',  ( -0.09374999999999983300, 1.148106374200641600E-017, -0.2299999999999999800 ) ) ;

#450 = LINE ( 'NONE', #449, #434 ) ;

#451 = CARTESIAN_POINT ( 'NONE',  ( 0.03124999999999949700, 0.0000000000000000000, 0.07750984251968509600 ) ) ;

#452 = VECTOR ( 'NONE', #464, 39.37007874015748100 ) ;

#453 = CARTESIAN_POINT ( 'NONE',  ( -0.1250000000000000000, 1.530808498934191500E-017, -0.1987499999999997300 ) ) ;

#454 = CARTESIAN_POINT ( 'NONE',  ( 0.1250000000000000000, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#455 = LINE ( 'NONE', #454, #452 ) ;

#456 = FACE_OUTER_BOUND ( 'NONE', #1094, .T. ) ;

#457 = AXIS2_PLACEMENT_3D ( 'NONE', #447, #435, #443 ) ;

#458 = CONICAL_SURFACE ( 'NONE', #436, 0.2187499999999988900, 1.047197551196598700 ) ;

#459 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#460 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#461 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#462 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#463 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#464 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#465 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.07750984251968509600 ) ) ;

#466 = CARTESIAN_POINT ( 'NONE',  ( -0.1250000000000000000, 1.530808498934191500E-017, -0.2299999999999999800 ) ) ;

#467 = LINE ( 'NONE', #466, #489 ) ;

#468 = VECTOR ( 'NONE', #479, 39.37007874015748100 ) ;

#469 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#470 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#471 = AXIS2_PLACEMENT_3D ( 'NONE', #478, #469, #476 ) ;

#472 = CARTESIAN_POINT ( 'NONE',  ( -0.1990000000000000100, 2.437047130303233000E-017, 0.1562500000000000000 ) ) ;

#473 = AXIS2_PLACEMENT_3D ( 'NONE', #483, #486, #485 ) ;

#474 = CARTESIAN_POINT ( 'NONE',  ( 0.03124999999999971900, 0.0000000000000000000, 0.07750984251968504000 ) ) ;

#475 = LINE ( 'NONE', #474, #468 ) ;

#476 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#477 = CIRCLE ( 'NONE', #473, 0.08499999999999999200 ) ;

#478 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.02000000000000000000 ) ) ;

#479 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#480 = CARTESIAN_POINT ( 'NONE',  ( -0.08499999999999999200, 1.040949779275250200E-017, 0.0000000000000000000 ) ) ;

#481 = CARTESIAN_POINT ( 'NONE',  ( 0.1894430570778458100, 0.1093750000000002600, 0.1562500000000000000 ) ) ;

#482 = CARTESIAN_POINT ( 'NONE',  ( 0.2109600778476138900, 0.07210642679924847400, 0.1562499999999997800 ) ) ;

#483 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.02000000000000000000 ) ) ;

#484 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#485 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#486 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#487 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#488 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#489 = VECTOR ( 'NONE', #488, 39.37007874015748100 ) ;

#490 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.02000000000000000000 ) ) ;

#491 = AXIS2_PLACEMENT_3D ( 'NONE', #490, #492, #422 ) ;

#492 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#493 = FACE_OUTER_BOUND ( 'NONE', #1032, .T. ) ;

#494 = CARTESIAN_POINT ( 'NONE',  ( 0.08499999999999999200, 0.0000000000000000000, -0.02000000000000000000 ) ) ;

#495 = CARTESIAN_POINT ( 'NONE',  ( -0.08499999999999999200, 1.040949779275250200E-017, -0.02000000000000000000 ) ) ;

#496 = LINE ( 'NONE', #495, #439 ) ;

#497 = CARTESIAN_POINT ( 'NONE',  ( -0.2187499999999989200, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#498 = CYLINDRICAL_SURFACE ( 'NONE', #491, 0.08499999999999999200 ) ;

#499 = CARTESIAN_POINT ( 'NONE',  ( -0.1250000000000000000, 1.530808498934191500E-017, -0.02000000000000000000 ) ) ;

#500 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#501 = AXIS2_PLACEMENT_3D ( 'NONE', #500, #503, #484 ) ;

#502 = CIRCLE ( 'NONE', #501, 0.08499999999999999200 ) ;

#503 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, -1.000000000000000000 ) ) ;

#504 = CARTESIAN_POINT ( 'NONE',  ( 0.1250000000000000000, 0.0000000000000000000, -0.02000000000000000000 ) ) ;

#505 = CIRCLE ( 'NONE', #510, 0.2187499999999989200 ) ;

#506 = CARTESIAN_POINT ( 'NONE',  ( -0.2525907427704599000, 2.374751461024545600E-016, 0.01953796194810250200 ) ) ;

#507 = VECTOR ( 'NONE', #421, 39.37007874015748100 ) ;

#508 = CARTESIAN_POINT ( 'NONE',  ( 0.08499999999999999200, 0.0000000000000000000, -0.02000000000000000000 ) ) ;

#509 = LINE ( 'NONE', #508, #507 ) ;

#510 = AXIS2_PLACEMENT_3D ( 'NONE', #487, #511, #512 ) ;

#511 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#512 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#513 = CARTESIAN_POINT ( 'NONE',  ( 0.1894430570778448700, 0.1093749999999997100, 0.0000000000000000000 ) ) ;

#514 = AXIS2_PLACEMENT_3D ( 'NONE', #515, #518, #519 ) ;

#515 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#516 = CIRCLE ( 'NONE', #526, 0.2187499999999989200 ) ;

#517 =( CONVERSION_BASED_UNIT ( 'INCH', #524 ) LENGTH_UNIT ( ) NAMED_UNIT ( #542 ) );

#518 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#519 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#520 = CIRCLE ( 'NONE', #514, 0.2187499999999989200 ) ;

#521 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#522 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#523 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#524 = LENGTH_MEASURE_WITH_UNIT ( LENGTH_MEASURE( 0.02539999999999999900 ), #548 );

#525 = CARTESIAN_POINT ( 'NONE',  ( 0.08499999999999999200, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#526 = AXIS2_PLACEMENT_3D ( 'NONE', #521, #522, #523 ) ;

#527 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#528 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#529 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#530 = AXIS2_PLACEMENT_3D ( 'NONE', #529, #528, #527 ) ;

#531 =( NAMED_UNIT ( * ) PLANE_ANGLE_UNIT ( ) SI_UNIT ( $, .RADIAN. ) );

#532 = FACE_OUTER_BOUND ( 'NONE', #1125, .T. ) ;

#533 = CONICAL_SURFACE ( 'NONE', #530, 0.2187499999999988900, 1.047197551196598700 ) ;

#534 =( NAMED_UNIT ( * ) SI_UNIT ( $, .STERADIAN. ) SOLID_ANGLE_UNIT ( ) );

#535 = CARTESIAN_POINT ( 'NONE',  ( 0.2319305027724716500, 0.03578458537308623600, 0.1486402331762848300 ) ) ;

#536 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #537, #535, #482, #481 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 4 ),

 ( 2.380734247431343400E-007, 0.003246110284317239000 ),

 .UNSPECIFIED. ) ;

#537 = CARTESIAN_POINT ( 'NONE',  ( 0.2525907427704623400, -3.043739309803784200E-016, 0.1367120380518967200 ) ) ;

#538 = UNCERTAINTY_MEASURE_WITH_UNIT (LENGTH_MEASURE( 1.000000000000000100E-005 ), #517, 'distance_accuracy_value', 'NONE');

#539 = CARTESIAN_POINT ( 'NONE',  ( -0.08499999999999999200, 1.040949779275250200E-017, -0.02000000000000000000 ) ) ;

#540 = ADVANCED_BREP_SHAPE_REPRESENTATION ( 'D1001697-v1', ( #987, #554 ), #541 ) ;

#541 =( GEOMETRIC_REPRESENTATION_CONTEXT ( 3 ) GLOBAL_UNCERTAINTY_ASSIGNED_CONTEXT ( ( #538 ) ) GLOBAL_UNIT_ASSIGNED_CONTEXT ( ( #517, #531, #534 ) ) REPRESENTATION_CONTEXT ( 'NONE', 'WORKASPACE' ) );

#542 = DIMENSIONAL_EXPONENTS ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ;

#543 = CARTESIAN_POINT ( 'NONE',  ( -0.2187499999999988900, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#544 = CARTESIAN_POINT ( 'NONE',  ( -0.1894430570778450100, 0.1093749999999994400, 0.0000000000000000000 ) ) ;

#545 = LINE ( 'NONE', #543, #547 ) ;

#546 = DIRECTION ( 'NONE',  ( -0.8660254037844391500, 0.0000000000000000000, 0.4999999999999991100 ) ) ;

#547 = VECTOR ( 'NONE', #546, 39.37007874015748100 ) ;

#548 =( LENGTH_UNIT ( ) NAMED_UNIT ( * ) SI_UNIT ( $, .METRE. ) );

#549 = CARTESIAN_POINT ( 'NONE',  ( 0.2525907427704623400, -3.043739309803784200E-016, 0.1367120380518967200 ) ) ;

#550 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852311700, 0.2187499999999999400, 0.01953796194810343200 ) ) ;

#551 = CARTESIAN_POINT ( 'NONE',  ( 0.1679260363080790900, 0.1466435732007520800, 8.385198696078380100E-016 ) ) ;

#552 = CARTESIAN_POINT ( 'NONE',  ( 0.1469556113832216600, 0.1829654146269139000, 0.007609766823715592700 ) ) ;

#553 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#554 = AXIS2_PLACEMENT_3D ( 'NONE', #556, #555, #553 ) ;

#555 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#556 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#557 = LINE ( 'NONE', #560, #559 ) ;

#558 = DIRECTION ( 'NONE',  ( 0.7071067811865465700, 0.0000000000000000000, 0.7071067811865484600 ) ) ;

#559 = VECTOR ( 'NONE', #558, 39.37007874015748900 ) ;

#560 = CARTESIAN_POINT ( 'NONE',  ( 0.09374999999999983300, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#561 = PERSON ( 'UNSPECIFIED', 'UNSPECIFIED', 'UNSPECIFIED', ('UNSPECIFIED'), ('UNSPECIFIED'), ('UNSPECIFIED') ) ;

#562 = PRODUCT ( 'D1001697-v1', 'D1001697-v1', '', ( #563 ) ) ;

#563 = MECHANICAL_CONTEXT ( 'NONE', #565, 'mechanical' ) ;

#564 = APPLICATION_PROTOCOL_DEFINITION ( 'international standard', 'config_control_design', 1994, #565 ) ;

#565 = APPLICATION_CONTEXT ( 'configuration controlled 3d designs of mechanical parts and assemblies' ) ;

#566 = LOCAL_TIME ( 13, 54, 16.00000000000000000, #665 ) ;

#567 = CC_DESIGN_APPROVAL ( #668, ( #649 ) ) ;

#568 = DATE_AND_TIME ( #570, #566 ) ;

#569 = APPROVAL_DATE_TIME ( #568, #668 ) ;

#570 = CALENDAR_DATE ( 2010, 19, 7 ) ;

#571 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#572 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#573 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#574 = DIRECTION ( 'NONE',  ( 1.000000000000000000, -1.081531319675798900E-015, 0.0000000000000000000 ) ) ;

#575 = DIRECTION ( 'NONE',  ( -1.081531319675798900E-015, -1.000000000000000000, 0.0000000000000000000 ) ) ;

#576 = CARTESIAN_POINT ( 'NONE',  ( -0.1894430570778450300, -0.1093749999999994300, 0.0000000000000000000 ) ) ;

#577 = CIRCLE ( 'NONE', #586, 0.2187499999999989200 ) ;

#578 = FACE_OUTER_BOUND ( 'NONE', #20, .T. ) ;

#579 = CIRCLE ( 'NONE', #598, 0.2187499999999989200 ) ;

#580 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #550, #552, #551, #513 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 4 ),

 ( 2.380734247426259100E-007, 0.003246110284317196100 ),

 .UNSPECIFIED. ) ;

#581 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852311700, 0.2187499999999999400, 0.01953796194810343200 ) ) ;

#582 = CARTESIAN_POINT ( 'NONE',  ( 2.365849761790798100E-016, 0.2187499999999988900, 0.0000000000000000000 ) ) ;

#583 = CARTESIAN_POINT ( 'NONE',  ( -0.1894430570778450100, 0.1093749999999994400, 0.0000000000000000000 ) ) ;

#584 = CARTESIAN_POINT ( 'NONE',  ( -0.2109600778476122000, 0.07210642679924789100, -1.074352473552578800E-016 ) ) ;

#585 = PLANE ( 'NONE',  #597 ) ;

#586 = AXIS2_PLACEMENT_3D ( 'NONE', #573, #596, #595 ) ;

#587 = CARTESIAN_POINT ( 'NONE',  ( -0.2525907427704599000, 2.374751461024545600E-016, 0.01953796194810250200 ) ) ;

#588 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #587, #590, #584, #583 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 4 ),

 ( 2.380734247424580700E-007, 0.003246110284317185200 ),

 .UNSPECIFIED. ) ;

#589 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, -0.2187499999999988900, 0.0000000000000000000 ) ) ;

#590 = CARTESIAN_POINT ( 'NONE',  ( -0.2319305027724695700, 0.03578458537308621500, 0.007609766823714653400 ) ) ;

#591 = CARTESIAN_POINT ( 'NONE',  ( 0.2525907427704623400, -3.024226897537496700E-016, 0.01953796194810392500 ) ) ;

#592 = CARTESIAN_POINT ( 'NONE',  ( 0.2187500000000000300, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#593 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#594 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852311700, 0.2187499999999999400, 0.1367120380518972200 ) ) ;

#595 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#596 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#597 = AXIS2_PLACEMENT_3D ( 'NONE', #599, #575, #574 ) ;

#598 = AXIS2_PLACEMENT_3D ( 'NONE', #593, #572, #571 ) ;

#599 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852311700, 0.2187499999999999400, 0.1562500000000000000 ) ) ;

#600 = ORGANIZATION ( 'UNSPECIFIED', 'UNSPECIFIED', '' ) ;

#601 = APPROVAL_PERSON_ORGANIZATION ( #615, #619, #614 ) ;

#602 = CC_DESIGN_APPROVAL ( #619, ( #611 ) ) ;

#603 = APPROVAL_DATE_TIME ( #604, #619 ) ;

#604 = DATE_AND_TIME ( #605, #606 ) ;

#605 = CALENDAR_DATE ( 2010, 19, 7 ) ;

#606 = LOCAL_TIME ( 13, 54, 16.00000000000000000, #613 ) ;

#607 = APPLICATION_CONTEXT ( 'configuration controlled 3d designs of mechanical parts and assemblies' ) ;

#608 = APPLICATION_PROTOCOL_DEFINITION ( 'international standard', 'config_control_design', 1994, #607 ) ;

#609 = CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT ( #620, #610, ( #562 ) ) ;

#610 = PERSON_AND_ORGANIZATION_ROLE ( 'design_owner' ) ;

#611 = PRODUCT_DEFINITION ( 'UNKNOWN', '', #632, #612 ) ;

#612 = DESIGN_CONTEXT ( 'detailed design', #607, 'design' ) ;

#613 = COORDINATED_UNIVERSAL_TIME_OFFSET ( 6, 0, .BEHIND. ) ;

#614 = APPROVAL_ROLE ( '' ) ;

#615 = PERSON_AND_ORGANIZATION ( #561, #600 ) ;

#616 = CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT ( #618, #617, ( #611 ) ) ;

#617 = PERSON_AND_ORGANIZATION_ROLE ( 'creator' ) ;

#618 = PERSON_AND_ORGANIZATION ( #561, #600 ) ;

#619 = APPROVAL ( #621, 'UNSPECIFIED' ) ;

#620 = PERSON_AND_ORGANIZATION ( #561, #600 ) ;

#621 = APPROVAL_STATUS ( 'not_yet_approved' ) ;

#622 = PERSON_AND_ORGANIZATION ( #561, #600 ) ;

#623 = PERSON_AND_ORGANIZATION_ROLE ( 'creator' ) ;

#624 = CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT ( #622, #623, ( #632 ) ) ;

#625 = DATE_AND_TIME ( #641, #642 ) ;

#626 = APPROVAL_ROLE ( '' ) ;

#627 = APPROVAL_DATE_TIME ( #625, #631 ) ;

#628 = LOCAL_TIME ( 13, 54, 16.00000000000000000, #629 ) ;

#629 = COORDINATED_UNIVERSAL_TIME_OFFSET ( 6, 0, .BEHIND. ) ;

#630 = DATE_AND_TIME ( #639, #628 ) ;

#631 = APPROVAL ( #633, 'UNSPECIFIED' ) ;

#632 = PRODUCT_DEFINITION_FORMATION_WITH_SPECIFIED_SOURCE ( 'ANY', '', #562, .NOT_KNOWN. ) ;

#633 = APPROVAL_STATUS ( 'not_yet_approved' ) ;

#634 = COORDINATED_UNIVERSAL_TIME_OFFSET ( 6, 0, .BEHIND. ) ;

#635 = APPROVAL_PERSON_ORGANIZATION ( #636, #631, #626 ) ;

#636 = PERSON_AND_ORGANIZATION ( #561, #600 ) ;

#637 = DATE_TIME_ROLE ( 'creation_date' ) ;

#638 = CC_DESIGN_DATE_AND_TIME_ASSIGNMENT ( #630, #637, ( #611 ) ) ;

#639 = CALENDAR_DATE ( 2010, 19, 7 ) ;

#640 = CC_DESIGN_APPROVAL ( #631, ( #632 ) ) ;

#641 = CALENDAR_DATE ( 2010, 19, 7 ) ;

#642 = LOCAL_TIME ( 13, 54, 16.00000000000000000, #634 ) ;

#643 = PERSON_AND_ORGANIZATION_ROLE ( 'classification_officer' ) ;

#644 = PERSON_AND_ORGANIZATION_ROLE ( 'design_supplier' ) ;

#645 = ORIENTED_EDGE ( 'NONE', *, *, #655, .F. ) ;

#646 = CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT ( #652, #644, ( #632 ) ) ;

#647 = ORIENTED_EDGE ( 'NONE', *, *, #710, .F. ) ;

#648 = EDGE_LOOP ( 'NONE', ( #656, #645, #682, #647 ) ) ;

#649 = SECURITY_CLASSIFICATION ( '', '', #654 ) ;

#650 = PERSON_AND_ORGANIZATION ( #561, #600 ) ;

#651 = ADVANCED_FACE ( 'NONE', ( #244 ), #299, .F. ) ;

#652 = PERSON_AND_ORGANIZATION ( #561, #600 ) ;

#653 = CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT ( #650, #643, ( #649 ) ) ;

#654 = SECURITY_CLASSIFICATION_LEVEL ( 'unclassified' ) ;

#655 = EDGE_CURVE ( 'NONE', #1016, #1018, #243, .T. ) ;

#656 = ORIENTED_EDGE ( 'NONE', *, *, #1023, .F. ) ;

#657 = CC_DESIGN_DATE_AND_TIME_ASSIGNMENT ( #679, #672, ( #649 ) ) ;

#658 = CALENDAR_DATE ( 2010, 19, 7 ) ;

#659 = VECTOR ( 'NONE', #663, 39.37007874015748100 ) ;

#660 = APPROVAL_ROLE ( '' ) ;

#661 = FACE_BOUND ( 'NONE', #47, .T. ) ;

#662 = PERSON_AND_ORGANIZATION ( #561, #600 ) ;

#663 = DIRECTION ( 'NONE',  ( 0.8660254037844391500, 0.0000000000000000000, -0.4999999999999991100 ) ) ;

#664 = ORIENTED_EDGE ( 'NONE', *, *, #1110, .F. ) ;

#665 = COORDINATED_UNIVERSAL_TIME_OFFSET ( 6, 0, .BEHIND. ) ;

#666 = APPROVAL_PERSON_ORGANIZATION ( #662, #668, #660 ) ;

#667 = ADVANCED_FACE ( 'NONE', ( #353 ), #339, .F. ) ;

#668 = APPROVAL ( #685, 'UNSPECIFIED' ) ;

#669 = CARTESIAN_POINT ( 'NONE',  ( 0.1894430570778458100, 0.1093750000000002600, 0.1562500000000000000 ) ) ;

#670 = ORIENTED_EDGE ( 'NONE', *, *, #94, .F. ) ;

#671 = FACE_OUTER_BOUND ( 'NONE', #5, .T. ) ;

#672 = DATE_TIME_ROLE ( 'classification_date' ) ;

#673 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#674 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#675 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852311400, 0.2187499999999999400, 0.0000000000000000000 ) ) ;

#676 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#677 = LOCAL_TIME ( 13, 54, 16.00000000000000000, #678 ) ;

#678 = COORDINATED_UNIVERSAL_TIME_OFFSET ( 6, 0, .BEHIND. ) ;

#679 = DATE_AND_TIME ( #658, #677 ) ;

#680 = ORIENTED_EDGE ( 'NONE', *, *, #206, .F. ) ;

#681 = ORIENTED_EDGE ( 'NONE', *, *, #4, .F. ) ;

#682 = ORIENTED_EDGE ( 'NONE', *, *, #1009, .T. ) ;

#683 = ORIENTED_EDGE ( 'NONE', *, *, #1134, .F. ) ;

#684 = CLOSED_SHELL ( 'NONE', ( #985, #1090, #996, #993, #1010, #1119, #1131, #3, #13, #1005, #21, #56, #64, #194, #71, #213, #219, #218, #228, #185, #116, #142, #78, #100, #1100, #160, #181, #192, #152, #99, #143, #190, #103, #210, #705, #651, #667 ) ) ;

#685 = APPROVAL_STATUS ( 'not_yet_approved' ) ;

#686 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, -0.0000000000000000000 ) ) ;

#687 = AXIS2_PLACEMENT_3D ( 'NONE', #675, #676, #686 ) ;

#688 = CC_DESIGN_SECURITY_CLASSIFICATION ( #649, ( #632 ) ) ;

#689 = PLANE ( 'NONE',  #687 ) ;

#690 = PRODUCT_RELATED_PRODUCT_CATEGORY ( 'detail', '', ( #562 ) ) ;

#691 = PRODUCT_DEFINITION_SHAPE ( 'NONE', 'NONE',  #611 ) ;

#692 = SHAPE_DEFINITION_REPRESENTATION ( #691, #540 ) ;

#693 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#694 = CIRCLE ( 'NONE', #695, 0.2187500000000000300 ) ;

#695 = AXIS2_PLACEMENT_3D ( 'NONE', #697, #696, #693 ) ;

#696 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#697 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#698 = AXIS2_PLACEMENT_3D ( 'NONE', #700, #674, #673 ) ;

#699 = CONICAL_SURFACE ( 'NONE', #698, 0.2187500000000000000, 1.047197551196598700 ) ;

#700 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#701 = CARTESIAN_POINT ( 'NONE',  ( 0.2187500000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#702 = CARTESIAN_POINT ( 'NONE',  ( 0.1894430570778464800, -0.1093750000000007600, 0.0000000000000000000 ) ) ;

#703 = FACE_OUTER_BOUND ( 'NONE', #22, .T. ) ;

#704 = LINE ( 'NONE', #701, #659 ) ;

#705 = ADVANCED_FACE ( 'NONE', ( #245, #271 ), #292, .T. ) ;

#706 = ORIENTED_EDGE ( 'NONE', *, *, #1003, .T. ) ;

#707 = EDGE_LOOP ( 'NONE', ( #714, #706 ) ) ;

#708 = ORIENTED_EDGE ( 'NONE', *, *, #713, .F. ) ;

#709 = EDGE_LOOP ( 'NONE', ( #708, #711 ) ) ;

#710 = EDGE_CURVE ( 'NONE', #991, #1008, #252, .T. ) ;

#711 = ORIENTED_EDGE ( 'NONE', *, *, #1113, .F. ) ;

#712 = EDGE_LOOP ( 'NONE', ( #664, #670, #1092, #1097 ) ) ;

#713 = EDGE_CURVE ( 'NONE', #1104, #1108, #375, .T. ) ;

#714 = ORIENTED_EDGE ( 'NONE', *, *, #655, .T. ) ;

#715 = ORIENTED_EDGE ( 'NONE', *, *, #1015, .T. ) ;

#716 = ORIENTED_EDGE ( 'NONE', *, *, #710, .T. ) ;

#717 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #723, #725, #719, #730 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 4 ),

 ( 2.380734247434008200E-007, 0.003246110284317193500 ),

 .UNSPECIFIED. ) ;

#718 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852426600, -0.2187500000000010500, 0.01953796194809388800 ) ) ;

#719 = CARTESIAN_POINT ( 'NONE',  ( -0.2109600778476121200, -0.07210642679924760000, 0.1562500000000008600 ) ) ;

#720 = DIRECTION ( 'NONE',  ( 0.8660254037844387100, -0.4999999999999999400, 0.0000000000000000000 ) ) ;

#721 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852292800, 0.2187500000000002200, 0.1562500000000000000 ) ) ;

#722 = DIRECTION ( 'NONE',  ( 0.4999999999999998900, 0.8660254037844386000, 0.0000000000000000000 ) ) ;

#723 = CARTESIAN_POINT ( 'NONE',  ( -0.2525907427704599000, 2.377091961688003000E-016, 0.1367120380518981300 ) ) ;

#724 = CARTESIAN_POINT ( 'NONE',  ( -0.1679260363080785600, -0.1466435732007493900, -2.174524477091769600E-016 ) ) ;

#725 = CARTESIAN_POINT ( 'NONE',  ( -0.2319305027724695400, -0.03578458537308583400, 0.1486402331762860200 ) ) ;

#726 = CARTESIAN_POINT ( 'NONE',  ( -0.1469556113832221100, -0.1829654146269096000, 0.007609766823713919600 ) ) ;

#727 = PLANE ( 'NONE',  #728 ) ;

#728 = AXIS2_PLACEMENT_3D ( 'NONE', #721, #720, #722 ) ;

#729 = CARTESIAN_POINT ( 'NONE',  ( -0.1894430570778450300, -0.1093749999999994300, 0.0000000000000000000 ) ) ;

#730 = CARTESIAN_POINT ( 'NONE',  ( -0.1894430570778459800, -0.1093749999999999700, 0.1562500000000000000 ) ) ;

#731 = AXIS2_PLACEMENT_3D ( 'NONE', #735, #734, #733 ) ;

#732 = PLANE ( 'NONE',  #731 ) ;

#733 = DIRECTION ( 'NONE',  ( -0.4999999999999998300, 0.8660254037844388200, 0.0000000000000000000 ) ) ;

#734 = DIRECTION ( 'NONE',  ( 0.8660254037844388200, 0.4999999999999998300, -0.0000000000000000000 ) ) ;

#735 = CARTESIAN_POINT ( 'NONE',  ( -0.2525907427704599000, 2.379898246640805700E-016, 0.1562500000000000000 ) ) ;

#736 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#737 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, -1.000000000000000000 ) ) ;

#738 = VECTOR ( 'NONE', #764, 39.37007874015748100 ) ;

#739 = CIRCLE ( 'NONE', #758, 0.08499999999999999200 ) ;

#740 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#741 = CARTESIAN_POINT ( 'NONE',  ( 0.1894430570778448700, 0.1093749999999997100, 0.0000000000000000000 ) ) ;

#742 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, -1.000000000000000000 ) ) ;

#743 = CARTESIAN_POINT ( 'NONE',  ( 0.1469900086643527700, 0.1829058367883525900, 0.1475724364137818700 ) ) ;

#744 = CIRCLE ( 'NONE', #772, 0.2187499999999988900 ) ;

#745 = CARTESIAN_POINT ( 'NONE',  ( 0.2525907427704623400, -2.970967600694416800E-016, 0.1562500000000000000 ) ) ;

#746 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #781, #754, #765, #750, #752, #743, #778, #779 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 2, 4 ),

 ( 0.003246110284317239000, 0.004054545091207070200, 0.004862979898096902300, 0.006479849511876563000 ),

 .UNSPECIFIED. ) ;

#747 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#748 = CIRCLE ( 'NONE', #777, 0.2187499999999989200 ) ;

#749 = CARTESIAN_POINT ( 'NONE',  ( 0.2422864093852512600, 0.01784762896131352300, 0.01358875229431943900 ) ) ;

#750 = CARTESIAN_POINT ( 'NONE',  ( 0.1680516921805907900, 0.1464259308452924800, 0.1540010629049981300 ) ) ;

#751 = CARTESIAN_POINT ( 'NONE',  ( 0.1894430570778448700, 0.1093749999999997100, 0.0000000000000000000 ) ) ;

#752 = CARTESIAN_POINT ( 'NONE',  ( 0.1627627874065144800, 0.1555865826303861900, 0.1526774543881948600 ) ) ;

#753 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#754 = CARTESIAN_POINT ( 'NONE',  ( 0.1840839093971467500, 0.1186573160682370300, 0.1562499999999997800 ) ) ;

#755 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #751, #763, #762, #756, #759, #760, #749, #757 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 2, 4 ),

 ( 0.003246110284317196100, 0.004054545091207038100, 0.004862979898096880600, 0.006479849511876564800 ),

 .UNSPECIFIED. ) ;

#756 = CARTESIAN_POINT ( 'NONE',  ( 0.2108344219751022200, 0.07232406915470802900, 0.002248937095002576900 ) ) ;

#757 = CARTESIAN_POINT ( 'NONE',  ( 0.2525907427704623400, -3.024226897537496700E-016, 0.01953796194810392500 ) ) ;

#758 = AXIS2_PLACEMENT_3D ( 'NONE', #769, #737, #761 ) ;

#759 = CARTESIAN_POINT ( 'NONE',  ( 0.2161233267491786700, 0.06316341736961421400, 0.003572545611805907500 ) ) ;

#760 = CARTESIAN_POINT ( 'NONE',  ( 0.2318961054913406300, 0.03584416321164747600, 0.008677563586219039600 ) ) ;

#761 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#762 = CARTESIAN_POINT ( 'NONE',  ( 0.2001853788148336100, 0.09076875296028730200, 0.0004618054852430654800 ) ) ;

#763 = CARTESIAN_POINT ( 'NONE',  ( 0.1948022047585460700, 0.1000926839317639000, 8.557075317190451600E-016 ) ) ;

#764 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, -1.000000000000000000 ) ) ;

#765 = CARTESIAN_POINT ( 'NONE',  ( 0.1787007353408593100, 0.1279812470397135600, 0.1557881945147575600 ) ) ;

#766 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #718, #726, #724, #729 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 4 ),

 ( 2.380734249530469800E-007, 0.003246110284317259400 ),

 .UNSPECIFIED. ) ;

#767 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, -1.000000000000000000 ) ) ;

#768 = VECTOR ( 'NONE', #767, 39.37007874015748100 ) ;

#769 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#770 = CARTESIAN_POINT ( 'NONE',  ( -0.2525907427704599000, 2.379898246640805700E-016, 0.1562500000000000000 ) ) ;

#771 = LINE ( 'NONE', #770, #768 ) ;

#772 = AXIS2_PLACEMENT_3D ( 'NONE', #774, #773, #740 ) ;

#773 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#774 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#775 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852311700, 0.2187499999999999400, 0.1562500000000000000 ) ) ;

#776 = LINE ( 'NONE', #775, #782 ) ;

#777 = AXIS2_PLACEMENT_3D ( 'NONE', #753, #747, #736 ) ;

#778 = CARTESIAN_POINT ( 'NONE',  ( 0.1365997047704422300, 0.2009023710386863000, 0.1426612477056815600 ) ) ;

#779 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852311700, 0.2187499999999999400, 0.1367120380518972200 ) ) ;

#780 = LINE ( 'NONE', #745, #738 ) ;

#781 = CARTESIAN_POINT ( 'NONE',  ( 0.1894430570778458100, 0.1093750000000002600, 0.1562500000000000000 ) ) ;

#782 = VECTOR ( 'NONE', #742, 39.37007874015748100 ) ;

#783 = CARTESIAN_POINT ( 'NONE',  ( 2.365849761790798100E-016, 0.2187499999999988900, 0.0000000000000000000 ) ) ;

#784 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #783, #786, #788, #790, #789, #787 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 4 ),

 ( 0.009201995867158680900, 0.01082698469192974600, 0.01245197351670081000 ),

 .UNSPECIFIED. ) ;

#785 = FACE_OUTER_BOUND ( 'NONE', #97, .T. ) ;

#786 = CARTESIAN_POINT ( 'NONE',  ( 0.02138579933416634800, 0.2187500000000001400, 6.936332796413170700E-016 ) ) ;

#787 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852311700, 0.2187499999999999400, 0.01953796194810343200 ) ) ;

#788 = CARTESIAN_POINT ( 'NONE',  ( 0.04303915397012877300, 0.2187500000000000800, 0.001890751802062564600 ) ) ;

#789 = CARTESIAN_POINT ( 'NONE',  ( 0.1058673581167866900, 0.2187500000000000000, 0.01364090246833057400 ) ) ;

#790 = CARTESIAN_POINT ( 'NONE',  ( 0.08518203182280696700, 0.2187500000000000300, 0.008733830770403039700 ) ) ;

#791 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #797, #796, #793, #800, #795, #794, #798, #799 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 2, 4 ),

 ( 0.003246110284317193500, 0.004054545091206989600, 0.004862979898096786100, 0.006479849511876375700 ),

 .UNSPECIFIED. ) ;

#792 = CARTESIAN_POINT ( 'NONE',  ( -0.1894430570778459800, -0.1093749999999999700, 0.1562500000000000000 ) ) ;

#793 = CARTESIAN_POINT ( 'NONE',  ( -0.1787007353408584500, -0.1279812470397113400, 0.1557881945147587000 ) ) ;

#794 = CARTESIAN_POINT ( 'NONE',  ( -0.1469900086643533600, -0.1829058367883480400, 0.1475724364137836500 ) ) ;

#795 = CARTESIAN_POINT ( 'NONE',  ( -0.1627627874065143400, -0.1555865826303828300, 0.1526774543881962200 ) ) ;

#796 = CARTESIAN_POINT ( 'NONE',  ( -0.1840839093971456100, -0.1186573160682352800, 0.1562500000000008600 ) ) ;

#797 = CARTESIAN_POINT ( 'NONE',  ( -0.1894430570778459800, -0.1093749999999999700, 0.1562500000000000000 ) ) ;

#798 = CARTESIAN_POINT ( 'NONE',  ( -0.1365997047704432500, -0.2009023710386811100, 0.1426612477056837000 ) ) ;

#799 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852426600, -0.2187500000000010500, 0.1367120380519067600 ) ) ;

#800 = CARTESIAN_POINT ( 'NONE',  ( -0.1680516921805903800, -0.1464259308452895400, 0.1540010629049993800 ) ) ;

#801 = FACE_OUTER_BOUND ( 'NONE', #52, .T. ) ;

#802 = DIRECTION ( 'NONE',  ( -0.8660254037844378200, 0.5000000000000016700, 0.0000000000000000000 ) ) ;

#803 = CARTESIAN_POINT ( 'NONE',  ( -0.1948022047585444000, 0.1000926839317631100, 0.1562500000000008000 ) ) ;

#804 = DIRECTION ( 'NONE',  ( -0.5000000000000015500, -0.8660254037844377100, 0.0000000000000000000 ) ) ;

#805 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852307800, -0.2187500000000010500, 0.1562500000000000000 ) ) ;

#806 = CARTESIAN_POINT ( 'NONE',  ( -0.2108344219751004100, 0.07232406915470764000, 0.1540010629049991300 ) ) ;

#807 = CARTESIAN_POINT ( 'NONE',  ( -0.2001853788148318900, 0.09076875296028663600, 0.1557881945147585900 ) ) ;

#808 = AXIS2_PLACEMENT_3D ( 'NONE', #805, #802, #804 ) ;

#809 = CARTESIAN_POINT ( 'NONE',  ( -0.1894430570778459500, 0.1093750000000000000, 0.1562500000000000000 ) ) ;

#810 = CARTESIAN_POINT ( 'NONE',  ( 0.1058673581167862600, -0.2187500000000010500, 0.1426090975316696200 ) ) ;

#811 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852292800, 0.2187500000000002200, 0.1562500000000000000 ) ) ;

#812 = CARTESIAN_POINT ( 'NONE',  ( -0.2422864093852491200, 0.01784762896131388300, 0.1426612477056826400 ) ) ;

#813 = CARTESIAN_POINT ( 'NONE',  ( -0.2161233267491767500, 0.06316341736961396400, 0.1526774543881958300 ) ) ;

#814 = LINE ( 'NONE', #811, #821 ) ;

#815 = LINE ( 'NONE', #822, #819 ) ;

#816 = AXIS2_PLACEMENT_3D ( 'NONE', #829, #835, #834 ) ;

#817 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852307800, -0.2187500000000010500, 0.1367120380518967700 ) ) ;

#818 = CARTESIAN_POINT ( 'NONE',  ( -0.2525907427704599000, 2.377091961688003000E-016, 0.1367120380518981300 ) ) ;

#819 = VECTOR ( 'NONE', #823, 39.37007874015748100 ) ;

#820 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852307800, -0.2187500000000010500, 0.1367120380518967700 ) ) ;

#821 = VECTOR ( 'NONE', #831, 39.37007874015748100 ) ;

#822 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852285900, -0.2187500000000010500, 0.1562500000000000000 ) ) ;

#823 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, -1.000000000000000000 ) ) ;

#824 = CARTESIAN_POINT ( 'NONE',  ( 2.365849761790809900E-016, 0.2187500000000000000, 0.1562500000000000000 ) ) ;

#825 = CARTESIAN_POINT ( 'NONE',  ( -0.2318961054913385700, 0.03584416321164760100, 0.1475724364137829300 ) ) ;

#826 = FACE_OUTER_BOUND ( 'NONE', #127, .T. ) ;

#827 = CIRCLE ( 'NONE', #828, 0.2187500000000000300 ) ;

#828 = AXIS2_PLACEMENT_3D ( 'NONE', #832, #830, #833 ) ;

#829 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852311400, 0.2187499999999999400, 0.1562500000000000000 ) ) ;

#830 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#831 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, -1.000000000000000000 ) ) ;

#832 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#833 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#834 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, -0.0000000000000000000 ) ) ;

#835 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#836 = PLANE ( 'NONE',  #808 ) ;

#837 = AXIS2_PLACEMENT_3D ( 'NONE', #862, #844, #868 ) ;

#838 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.02000000000000000000 ) ) ;

#839 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#840 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#841 = PLANE ( 'NONE',  #850 ) ;

#842 = CIRCLE ( 'NONE', #872, 0.03124999999999994400 ) ;

#843 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#844 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#845 = CONICAL_SURFACE ( 'NONE', #837, 0.2187499999999988900, 1.047197551196598700 ) ;

#846 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #874, #854, #866, #865 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 4 ),

 ( 2.380734247426258900E-007, 0.003246110284317220800 ),

 .UNSPECIFIED. ) ;

#847 = AXIS2_PLACEMENT_3D ( 'NONE', #871, #848, #843 ) ;

#848 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#849 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#850 = AXIS2_PLACEMENT_3D ( 'NONE', #838, #870, #853 ) ;

#851 = CONICAL_SURFACE ( 'NONE', #847, 0.09374999999999983300, 0.7853981633974469500 ) ;

#852 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#853 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, -0.0000000000000000000 ) ) ;

#854 = CARTESIAN_POINT ( 'NONE',  ( 0.1469556113832214100, -0.1829654146269147100, 0.1486402331762847800 ) ) ;

#855 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #907, #911, #901, #912, #905, #913, #906, #904 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 2, 4 ),

 ( 0.003246110284317259400, 0.004054545091207091900, 0.004862979898096924900, 0.006479849511876590800 ),

 .UNSPECIFIED. ) ;

#856 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#857 = FACE_BOUND ( 'NONE', #155, .T. ) ;

#858 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#859 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#860 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#861 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#862 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#863 = FACE_OUTER_BOUND ( 'NONE', #89, .T. ) ;

#864 = CONICAL_SURFACE ( 'NONE', #873, 0.2187499999999988900, 1.047197551196598700 ) ;

#865 = CARTESIAN_POINT ( 'NONE',  ( 0.1894430570778464800, -0.1093750000000007600, 0.1562500000000000000 ) ) ;

#866 = CARTESIAN_POINT ( 'NONE',  ( 0.1679260363080790600, -0.1466435732007526900, 0.1562499999999996400 ) ) ;

#867 = FACE_OUTER_BOUND ( 'NONE', #82, .T. ) ;

#868 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#869 = FACE_OUTER_BOUND ( 'NONE', #171, .T. ) ;

#870 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#871 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#872 = AXIS2_PLACEMENT_3D ( 'NONE', #856, #840, #839 ) ;

#873 = AXIS2_PLACEMENT_3D ( 'NONE', #859, #858, #849 ) ;

#874 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852307800, -0.2187500000000010500, 0.1367120380518967700 ) ) ;

#875 = AXIS2_PLACEMENT_3D ( 'NONE', #852, #861, #860 ) ;

#876 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, -0.2187500000000000000, 0.1562500000000000000 ) ) ;

#877 = CIRCLE ( 'NONE', #875, 0.2187500000000000000 ) ;

#878 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.02000000000000000000 ) ) ;

#879 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#880 = AXIS2_PLACEMENT_3D ( 'NONE', #878, #889, #879 ) ;

#881 = CIRCLE ( 'NONE', #886, 0.1250000000000000000 ) ;

#882 = CIRCLE ( 'NONE', #880, 0.08499999999999999200 ) ;

#883 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.1987499999999997300 ) ) ;

#884 = FACE_OUTER_BOUND ( 'NONE', #140, .T. ) ;

#885 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#886 = AXIS2_PLACEMENT_3D ( 'NONE', #883, #887, #885 ) ;

#887 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#888 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #908, #902, #903, #910, #810, #817 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 4 ),

 ( 0.009201995867158674000, 0.01082698469192973700, 0.01245197351670079800 ),

 .UNSPECIFIED. ) ;

#889 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#890 = PLANE ( 'NONE',  #816 ) ;

#891 = AXIS2_PLACEMENT_3D ( 'NONE', #892, #895, #894 ) ;

#892 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#893 = CONICAL_SURFACE ( 'NONE', #891, 0.2187500000000000000, 1.047197551196598700 ) ;

#894 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#895 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#896 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#897 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#898 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#899 = CYLINDRICAL_SURFACE ( 'NONE', #900, 0.1250000000000000000 ) ;

#900 = AXIS2_PLACEMENT_3D ( 'NONE', #896, #898, #897 ) ;

#901 = CARTESIAN_POINT ( 'NONE',  ( -0.2001853788148317800, -0.09076875296028641400, 0.0004618054852419565600 ) ) ;

#902 = CARTESIAN_POINT ( 'NONE',  ( 0.02138579933416603600, -0.2187500000000010500, 0.1562499999999993600 ) ) ;

#903 = CARTESIAN_POINT ( 'NONE',  ( 0.04303915397012844600, -0.2187500000000010500, 0.1543592481979374800 ) ) ;

#904 = CARTESIAN_POINT ( 'NONE',  ( -0.2525907427704599000, 2.374751461024545600E-016, 0.01953796194810250200 ) ) ;

#905 = CARTESIAN_POINT ( 'NONE',  ( -0.2161233267491766400, -0.06316341736961370000, 0.003572545611804731300 ) ) ;

#906 = CARTESIAN_POINT ( 'NONE',  ( -0.2422864093852489500, -0.01784762896131348100, 0.01358875229431807800 ) ) ;

#907 = CARTESIAN_POINT ( 'NONE',  ( -0.1894430570778450300, -0.1093749999999994300, 0.0000000000000000000 ) ) ;

#908 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, -0.2187500000000000000, 0.1562500000000000000 ) ) ;

#909 = FACE_OUTER_BOUND ( 'NONE', #111, .T. ) ;

#910 = CARTESIAN_POINT ( 'NONE',  ( 0.08518203182280657800, -0.2187500000000010300, 0.1475161692295970900 ) ) ;

#911 = CARTESIAN_POINT ( 'NONE',  ( -0.1948022047585444000, -0.1000926839317629300, -2.295242526659265900E-016 ) ) ;

#912 = CARTESIAN_POINT ( 'NONE',  ( -0.2108344219751003800, -0.07232406915470737700, 0.002248937095001428900 ) ) ;

#913 = CARTESIAN_POINT ( 'NONE',  ( -0.2318961054913384100, -0.03584416321164724700, 0.008677563586217771500 ) ) ;

#914 = CARTESIAN_POINT ( 'NONE',  ( -0.1787007353408586200, 0.1279812470397113900, 0.0004618054852420274700 ) ) ;

#915 = CARTESIAN_POINT ( 'NONE',  ( -0.1840839093971458300, 0.1186573160682353700, -1.092027778717354100E-016 ) ) ;

#916 = CARTESIAN_POINT ( 'NONE',  ( -0.1894430570778450100, 0.1093749999999994400, 0.0000000000000000000 ) ) ;

#917 = CARTESIAN_POINT ( 'NONE',  ( 2.365849761790798100E-016, 0.2187499999999988900, 0.0000000000000000000 ) ) ;

#918 = CARTESIAN_POINT ( 'NONE',  ( -0.02136937677704175600, 0.2187500000000001400, 6.870971198908505300E-016 ) ) ;

#919 = CARTESIAN_POINT ( 'NONE',  ( -0.04257418627108897800, 0.2187500000000001400, 0.001838677440192431700 ) ) ;

#920 = CARTESIAN_POINT ( 'NONE',  ( -0.08470478869817357800, 0.2187500000000002200, 0.008633428724240176800 ) ) ;

#921 = CARTESIAN_POINT ( 'NONE',  ( -0.1057282811038566500, 0.2187500000000002500, 0.01360075439290334700 ) ) ;

#922 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852433300, 0.2187500000000002200, 0.01953796194809368600 ) ) ;

#923 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #922, #921, #920, #919, #918, #917 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 4 ),

 ( 0.005954513936517087700, 0.007578254901837884300, 0.009201995867158680900 ),

 .UNSPECIFIED. ) ;

#924 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852433300, 0.2187500000000002200, 0.01953796194809368600 ) ) ;

#925 = CARTESIAN_POINT ( 'NONE',  ( -0.1365997047704438900, 0.2009023710386803900, 0.01358875229431678200 ) ) ;

#926 = CARTESIAN_POINT ( 'NONE',  ( -0.1469900086643538000, 0.1829058367883476000, 0.008677563586216989100 ) ) ;

#927 = CARTESIAN_POINT ( 'NONE',  ( -0.1627627874065145900, 0.1555865826303826100, 0.003572545611804475500 ) ) ;

#928 = CARTESIAN_POINT ( 'NONE',  ( -0.1680516921805906300, 0.1464259308452893500, 0.002248937095001309700 ) ) ;

#929 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #809, #803, #807, #806, #813, #825, #812, #818 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 2, 4 ),

 ( 0.003246110284317229400, 0.004054545091207059800, 0.004862979898096890200, 0.006479849511876550900 ),

 .UNSPECIFIED. ) ;

#930 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #916, #915, #914, #928, #927, #926, #925, #924 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 2, 4 ),

 ( 0.003246110284317185200, 0.004054545091206973100, 0.004862979898096760100, 0.006479849511876336700 ),

 .UNSPECIFIED. ) ;

#931 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852426600, -0.2187500000000010500, 0.01953796194809388800 ) ) ;

#932 = FACE_OUTER_BOUND ( 'NONE', #118, .T. ) ;

#933 = FACE_OUTER_BOUND ( 'NONE', #167, .T. ) ;

#934 = FACE_BOUND ( 'NONE', #110, .T. ) ;

#935 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, -0.2187499999999988900, 0.0000000000000000000 ) ) ;

#936 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #939, #942, #938, #940, #941, #937 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 4 ),

 ( 0.005954513936517108500, 0.007578254901837892100, 0.009201995867158674000 ),

 .UNSPECIFIED. ) ;

#937 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, -0.2187500000000000000, 0.1562500000000000000 ) ) ;

#938 = CARTESIAN_POINT ( 'NONE',  ( -0.08470478869817320300, -0.2187500000000010800, 0.1476165712757600800 ) ) ;

#939 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852426600, -0.2187500000000010500, 0.1367120380519067600 ) ) ;

#940 = CARTESIAN_POINT ( 'NONE',  ( -0.04257418627108894300, -0.2187500000000010300, 0.1544113225598076900 ) ) ;

#941 = CARTESIAN_POINT ( 'NONE',  ( -0.02136937677704184300, -0.2187500000000010300, 0.1562499999999993300 ) ) ;

#942 = CARTESIAN_POINT ( 'NONE',  ( -0.1057282811038560400, -0.2187500000000010300, 0.1426492456070969900 ) ) ;

#943 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852307800, -0.2187500000000010500, 0.01953796194810386600 ) ) ;

#944 = CARTESIAN_POINT ( 'NONE',  ( 0.04303915397012840500, -0.2187500000000010300, 0.001890751802063102800 ) ) ;

#945 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #943, #948, #947, #944, #946, #935 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 4 ),

 ( 0.01688825224402280500, 0.01851278066903136500, 0.02013730909403992100 ),

 .UNSPECIFIED. ) ;

#946 = CARTESIAN_POINT ( 'NONE',  ( 0.02138579933416609800, -0.2187500000000010500, 1.248539903354370300E-015 ) ) ;

#947 = CARTESIAN_POINT ( 'NONE',  ( 0.08518203182280653700, -0.2187500000000010500, 0.008733830770403528900 ) ) ;

#948 = CARTESIAN_POINT ( 'NONE',  ( 0.1058673581167863000, -0.2187500000000010500, 0.01364090246833104400 ) ) ;

#949 = CYLINDRICAL_SURFACE ( 'NONE', #952, 0.08499999999999999200 ) ;

#950 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852292800, 0.2187500000000002200, 0.1367120380518976300 ) ) ;

#951 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#952 = AXIS2_PLACEMENT_3D ( 'NONE', #954, #951, #953 ) ;

#953 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#954 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.02000000000000000000 ) ) ;

#955 = FACE_OUTER_BOUND ( 'NONE', #102, .T. ) ;

#956 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#957 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#958 = AXIS2_PLACEMENT_3D ( 'NONE', #957, #956, #984 ) ;

#959 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#960 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#961 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.02000000000000000000 ) ) ;

#962 = AXIS2_PLACEMENT_3D ( 'NONE', #961, #960, #959 ) ;

#963 = CIRCLE ( 'NONE', #958, 0.2187500000000000300 ) ;

#964 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#965 = AXIS2_PLACEMENT_3D ( 'NONE', #978, #970, #964 ) ;

#966 = CIRCLE ( 'NONE', #965, 0.1990000000000000100 ) ;

#967 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, -0.2187499999999988900, 0.0000000000000000000 ) ) ;

#968 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #967, #977, #976, #975, #974, #973 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 4 ),

 ( 0.02013730909403992100, 0.02176059001314783300, 0.02338387093225574200 ),

 .UNSPECIFIED. ) ;

#969 = FACE_OUTER_BOUND ( 'NONE', #198, .T. ) ;

#970 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#971 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#972 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#973 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852426600, -0.2187500000000010500, 0.01953796194809388800 ) ) ;

#974 = CARTESIAN_POINT ( 'NONE',  ( -0.1057282811038560700, -0.2187500000000010500, 0.01360075439290364800 ) ) ;

#975 = CARTESIAN_POINT ( 'NONE',  ( -0.08470478869817320300, -0.2187500000000010300, 0.008633428724240593100 ) ) ;

#976 = CARTESIAN_POINT ( 'NONE',  ( -0.04257418627108894300, -0.2187500000000010500, 0.001838677440192966200 ) ) ;

#977 = CARTESIAN_POINT ( 'NONE',  ( -0.02136937677704177000, -0.2187500000000010500, 1.235934452407041900E-015 ) ) ;

#978 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#979 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#980 = CARTESIAN_POINT ( 'NONE',  ( -0.1894430570778459500, 0.1093750000000000000, 0.1562500000000000000 ) ) ;

#981 = AXIS2_PLACEMENT_3D ( 'NONE', #972, #971, #979 ) ;

#982 = CIRCLE ( 'NONE', #962, 0.1250000000000000000 ) ;

#983 = CONICAL_SURFACE ( 'NONE', #981, 0.2187499999999988900, 1.047197551196598700 ) ;

#984 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#985 = ADVANCED_FACE ( 'NONE', ( #381 ), #393, .F. ) ;

#986 = ORIENTED_EDGE ( 'NONE', *, *, #1110, .T. ) ;

#987 = MANIFOLD_SOLID_BREP ( 'Vent Hole', #684 ) ;

#988 = VERTEX_POINT ( 'NONE', #400 ) ;

#989 = EDGE_CURVE ( 'NONE', #988, #1098, #378, .T. ) ;

#990 = ORIENTED_EDGE ( 'NONE', *, *, #989, .F. ) ;

#991 = VERTEX_POINT ( 'NONE', #369 ) ;

#992 = EDGE_CURVE ( 'NONE', #1095, #1099, #382, .T. ) ;

#993 = ADVANCED_FACE ( 'NONE', ( #370 ), #384, .T. ) ;

#994 = ORIENTED_EDGE ( 'NONE', *, *, #1022, .F. ) ;

#995 = ORIENTED_EDGE ( 'NONE', *, *, #1028, .F. ) ;

#996 = ADVANCED_FACE ( 'NONE', ( #396 ), #386, .F. ) ;

#997 = EDGE_LOOP ( 'NONE', ( #1007, #1014, #1013, #1004 ) ) ;

#998 = ORIENTED_EDGE ( 'NONE', *, *, #1028, .T. ) ;

#999 = ORIENTED_EDGE ( 'NONE', *, *, #33, .T. ) ;

#1000 = ORIENTED_EDGE ( 'NONE', *, *, #1001, .F. ) ;

#1001 = EDGE_CURVE ( 'NONE', #1011, #1020, #296, .T. ) ;

#1002 = EDGE_LOOP ( 'NONE', ( #9, #43, #38, #27, #35, #36 ) ) ;

#1003 = EDGE_CURVE ( 'NONE', #1018, #1016, #240, .T. ) ;

#1004 = ORIENTED_EDGE ( 'NONE', *, *, #1015, .F. ) ;

#1005 = ADVANCED_FACE ( 'NONE', ( #405 ), #332, .F. ) ;

#1006 = EDGE_CURVE ( 'NONE', #1008, #991, #281, .T. ) ;

#1007 = ORIENTED_EDGE ( 'NONE', *, *, #1006, .T. ) ;

#1008 = VERTEX_POINT ( 'NONE', #407 ) ;

#1009 = EDGE_CURVE ( 'NONE', #1016, #1008, #349, .T. ) ;

#1010 = ADVANCED_FACE ( 'NONE', ( #408 ), #362, .T. ) ;

#1011 = VERTEX_POINT ( 'NONE', #416 ) ;

#1012 = ORIENTED_EDGE ( 'NONE', *, *, #1023, .T. ) ;

#1013 = ORIENTED_EDGE ( 'NONE', *, *, #992, .T. ) ;

#1014 = ORIENTED_EDGE ( 'NONE', *, *, #1021, .T. ) ;

#1015 = EDGE_CURVE ( 'NONE', #1008, #1099, #355, .T. ) ;

#1016 = VERTEX_POINT ( 'NONE', #415 ) ;

#1017 = VERTEX_POINT ( 'NONE', #404 ) ;

#1018 = VERTEX_POINT ( 'NONE', #403 ) ;

#1019 = ORIENTED_EDGE ( 'NONE', *, *, #1009, .F. ) ;

#1020 = VERTEX_POINT ( 'NONE', #234 ) ;

#1021 = EDGE_CURVE ( 'NONE', #991, #1095, #366, .T. ) ;

#1022 = EDGE_CURVE ( 'NONE', #1020, #1017, #557, .T. ) ;

#1023 = EDGE_CURVE ( 'NONE', #1018, #991, #428, .T. ) ;

#1024 = ORIENTED_EDGE ( 'NONE', *, *, #1006, .F. ) ;

#1025 = EDGE_LOOP ( 'NONE', ( #998, #1026, #1138, #1115 ) ) ;

#1026 = ORIENTED_EDGE ( 'NONE', *, *, #1122, .T. ) ;

#1027 = ORIENTED_EDGE ( 'NONE', *, *, #1029, .T. ) ;

#1028 = EDGE_CURVE ( 'NONE', #1017, #1030, #444, .T. ) ;

#1029 = EDGE_CURVE ( 'NONE', #1011, #1030, #450, .T. ) ;

#1030 = VERTEX_POINT ( 'NONE', #453 ) ;

#1031 = EDGE_CURVE ( 'NONE', #1017, #1120, #455, .T. ) ;

#1032 = EDGE_LOOP ( 'NONE', ( #1135, #1033, #1121, #1140 ) ) ;

#1033 = ORIENTED_EDGE ( 'NONE', *, *, #1114, .T. ) ;

#1034 = CARTESIAN_POINT ( 'NONE',  ( 0.2109600778476140000, -0.07210642679924884900, 9.855942571309096600E-016 ) ) ;

#1035 = CARTESIAN_POINT ( 'NONE',  ( 0.2319305027724716800, -0.03578458537308672900, 0.007609766823715895400 ) ) ;

#1036 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 1.000000000000000000, 0.0000000000000000000 ) ) ;

#1037 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852285900, -0.2187500000000010500, 0.1562500000000000000 ) ) ;

#1038 = CARTESIAN_POINT ( 'NONE',  ( -0.02136937677704030300, 0.2187500000000000600, 0.1562499999999999400 ) ) ;

#1039 = CARTESIAN_POINT ( 'NONE',  ( 0.1894430570778464800, -0.1093750000000007600, 0.1562500000000000000 ) ) ;

#1040 = DIRECTION ( 'NONE',  ( 1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#1041 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#1042 = FACE_OUTER_BOUND ( 'NONE', #98, .T. ) ;

#1043 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#1044 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852292800, 0.2187500000000002200, 0.1367120380518976300 ) ) ;

#1045 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#1046 = FACE_BOUND ( 'NONE', #191, .T. ) ;

#1047 = PLANE ( 'NONE',  #1077 ) ;

#1048 = CARTESIAN_POINT ( 'NONE',  ( -0.1262953713852426600, -0.2187500000000010500, 0.1367120380519067600 ) ) ;

#1049 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#1050 = CARTESIAN_POINT ( 'NONE',  ( 0.2525907427704623400, -3.024226897537496700E-016, 0.01953796194810392500 ) ) ;

#1051 = CONICAL_SURFACE ( 'NONE', #1073, 0.2187499999999988900, 1.047197551196598700 ) ;

#1052 = CARTESIAN_POINT ( 'NONE',  ( -0.1057282811038488100, 0.2187500000000002200, 0.1426492456070992400 ) ) ;

#1053 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, -0.0000000000000000000 ) ) ;

#1054 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 1.000000000000000000 ) ) ;

#1055 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#1056 = CARTESIAN_POINT ( 'NONE',  ( 0.1894430570778464800, -0.1093750000000007600, 0.0000000000000000000 ) ) ;

#1057 = CIRCLE ( 'NONE', #1086, 0.09374999999999983300 ) ;

#1058 = CARTESIAN_POINT ( 'NONE',  ( -0.04257418627108593800, 0.2187500000000001900, 0.1544113225598085200 ) ) ;

#1059 = CARTESIAN_POINT ( 'NONE',  ( 2.365849761790809900E-016, 0.2187500000000000000, 0.1562500000000000000 ) ) ;

#1060 = FACE_OUTER_BOUND ( 'NONE', #145, .T. ) ;

#1061 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#1062 = AXIS2_PLACEMENT_3D ( 'NONE', #1070, #1045, #1040 ) ;

#1063 = DIRECTION ( 'NONE',  ( -0.0000000000000000000, -0.0000000000000000000, -1.000000000000000000 ) ) ;

#1064 = VECTOR ( 'NONE', #1063, 39.37007874015748100 ) ;

#1065 = CONICAL_SURFACE ( 'NONE', #1062, 0.2187500000000000000, 1.047197551196598700 ) ;

#1066 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, -0.0000000000000000000, 1.000000000000000000 ) ) ;

#1067 = FACE_OUTER_BOUND ( 'NONE', #92, .T. ) ;

#1068 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852307800, -0.2187500000000010500, 0.01953796194810386600 ) ) ;

#1069 = CARTESIAN_POINT ( 'NONE',  ( -0.08470478869816733300, 0.2187500000000002200, 0.1476165712757616900 ) ) ;

#1070 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, 0.1562500000000000000 ) ) ;

#1071 = CARTESIAN_POINT ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -0.2299999999999999800 ) ) ;

#1072 = CONICAL_SURFACE ( 'NONE', #1087, 0.2187499999999988900, 1.047197551196598700 ) ;

#1073 = AXIS2_PLACEMENT_3D ( 'NONE', #1049, #1043, #1082 ) ;

#1074 = FACE_OUTER_BOUND ( 'NONE', #122, .T. ) ;

#1075 = FACE_OUTER_BOUND ( 'NONE', #86, .T. ) ;

#1076 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #1059, #1038, #1058, #1069, #1052, #1044 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 2, 4 ),

 ( 0.02013730909403990700, 0.02176059001314770500, 0.02338387093225550300 ),

 .UNSPECIFIED. ) ;

#1077 = AXIS2_PLACEMENT_3D ( 'NONE', #1041, #1079, #1053 ) ;

#1078 = B_SPLINE_CURVE_WITH_KNOTS ( 'NONE', 3,

 ( #1050, #1035, #1034, #1056 ),

 .UNSPECIFIED., .F., .F.,

 ( 4, 4 ),

 ( 2.380734247433300100E-007, 0.003246110284317229900 ),

 .UNSPECIFIED. ) ;

#1079 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#1080 = CARTESIAN_POINT ( 'NONE',  ( 0.1262953713852307800, -0.2187500000000010500, 0.1562500000000000000 ) ) ;

#1081 = LINE ( 'NONE', #1080, #1064 ) ;

#1082 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#1083 = AXIS2_PLACEMENT_3D ( 'NONE', #1037, #1036, #1066 ) ;

#1084 = DIRECTION ( 'NONE',  ( 0.0000000000000000000, 0.0000000000000000000, -1.000000000000000000 ) ) ;

#1085 = DIRECTION ( 'NONE',  ( -1.000000000000000000, 0.0000000000000000000, 0.0000000000000000000 ) ) ;

#1086 = AXIS2_PLACEMENT_3D ( 'NONE', #1071, #1084, #1085 ) ;

#1087 = AXIS2_PLACEMENT_3D ( 'NONE', #1055, #1054, #1061 ) ;

#1088 = PLANE ( 'NONE',  #1083 ) ;

#1089 = EDGE_LOOP ( 'NONE', ( #1107, #1102, #1096 ) ) ;

#1090 = ADVANCED_FACE ( 'NONE', ( #456 ), #429, .F. ) ;

#1091 = ORIENTED_EDGE ( 'NONE', *, *, #146, .T. ) ;

#1092 = ORIENTED_EDGE ( 'NONE', *, *, #1105, .T. ) ;

#1093 = ORIENTED_EDGE ( 'NONE', *, *, #1113, .T. ) ;

#1094 = EDGE_LOOP ( 'NONE', ( #1111, #1012, #1024, #1019 ) ) ;

#1095 = VERTEX_POINT ( 'NONE', #472 ) ;

#1096 = ORIENTED_EDGE ( 'NONE', *, *, #157, .T. ) ;

#1097 = ORIENTED_EDGE ( 'NONE', *, *, #713, .T. ) ;

#1098 = VERTEX_POINT ( 'NONE', #419 ) ;

#1099 = VERTEX_POINT ( 'NONE', #445 ) ;

#1100 = ADVANCED_FACE ( 'NONE', ( #448 ), #458, .T. ) ;

#1101 = ORIENTED_EDGE ( 'NONE', *, *, #212, .T. ) ;

#1102 = ORIENTED_EDGE ( 'NONE', *, *, #40, .T. ) ;

#1103 = EDGE_LOOP ( 'NONE', ( #990, #986, #1093, #1112 ) ) ;

#1104 = VERTEX_POINT ( 'NONE', #451 ) ;

#1105 = EDGE_CURVE ( 'NONE', #1098, #1104, #475, .T. ) ;

#1106 = ORIENTED_EDGE ( 'NONE', *, *, #25, .T. ) ;

#1107 = ORIENTED_EDGE ( 'NONE', *, *, #55, .T. ) ;

#1108 = VERTEX_POINT ( 'NONE', #420 ) ;

#1109 = EDGE_LOOP ( 'NONE', ( #1000, #1027, #995, #994 ) ) ;

#1110 = EDGE_CURVE ( 'NONE', #988, #1108, #442, .T. ) ;

#1111 = ORIENTED_EDGE ( 'NONE', *, *, #1003, .F. ) ;

#1112 = ORIENTED_EDGE ( 'NONE', *, *, #1105, .F. ) ;

#1113 = EDGE_CURVE ( 'NONE', #1108, #1104, #423, .T. ) ;

#1114 = EDGE_CURVE ( 'NONE', #1137, #1127, #496, .T. ) ;

#1115 = ORIENTED_EDGE ( 'NONE', *, *, #1031, .F. ) ;

#1116 = EDGE_CURVE ( 'NONE', #1126, #1120, #437, .T. ) ;

#1117 = VERTEX_POINT ( 'NONE', #494 ) ;

#1118 = VERTEX_POINT ( 'NONE', #497 ) ;

#1119 = ADVANCED_FACE ( 'NONE', ( #493 ), #498, .T. ) ;

#1120 = VERTEX_POINT ( 'NONE', #504 ) ;

#1121 = ORIENTED_EDGE ( 'NONE', *, *, #1132, .T. ) ;

#1122 = EDGE_CURVE ( 'NONE', #1030, #1126, #467, .T. ) ;

#1123 = VERTEX_POINT ( 'NONE', #506 ) ;

#1124 = ORIENTED_EDGE ( 'NONE', *, *, #1139, .T. ) ;

#1125 = EDGE_LOOP ( 'NONE', ( #1124, #1136, #999 ) ) ;

#1126 = VERTEX_POINT ( 'NONE', #499 ) ;

#1127 = VERTEX_POINT ( 'NONE', #480 ) ;

#1128 = EDGE_CURVE ( 'NONE', #1117, #1129, #509, .T. ) ;

#1129 = VERTEX_POINT ( 'NONE', #525 ) ;

#1130 = EDGE_CURVE ( 'NONE', #1137, #1117, #477, .T. ) ;

#1131 = ADVANCED_FACE ( 'NONE', ( #532 ), #533, .T. ) ;

#1132 = EDGE_CURVE ( 'NONE', #1127, #1129, #502, .T. ) ;

#1133 = VERTEX_POINT ( 'NONE', #544 ) ;

#1134 = EDGE_CURVE ( 'NONE', #1118, #1123, #545, .T. ) ;

#1135 = ORIENTED_EDGE ( 'NONE', *, *, #1130, .F. ) ;

#1136 = ORIENTED_EDGE ( 'NONE', *, *, #1134, .T. ) ;

#1137 = VERTEX_POINT ( 'NONE', #539 ) ;

#1138 = ORIENTED_EDGE ( 'NONE', *, *, #1116, .T. ) ;

#1139 = EDGE_CURVE ( 'NONE', #1133, #1118, #516, .T. ) ;

#1140 = ORIENTED_EDGE ( 'NONE', *, *, #1128, .F. ) ;

#1141 = EDGE_CURVE ( 'NONE', #46, #14, #520, .T. ) ;

#1142 = VERTEX_POINT ( 'NONE', #549 ) ;

#1143 = EDGE_CURVE ( 'NONE', #11, #46, #505, .T. ) ;

#1144 = EDGE_CURVE ( 'NONE', #1142, #8, #536, .T. ) ;

ENDSEC;

END-ISO-10303-21;





