Table 3-3 - Production Winding Form Models and Drawings

% Asl;l:;tw Find#| Doc/Part# % nﬂ::E Title / Description

1 1SE140-101 2 SE141-101 [ ASM| - {Modular Coil Type-A Winding Form Assembly
1 1SE140-102 2 SE141-102 [ ASM | - {Modular Coil Type-B Winding Form Assembly
1 15E140-103 2 oE141-103 [ ASM | - {Modular Coil Type-C Winding Form Assembly
2 |SE141-101) 1 | SE141-101 SKEL| PRT | - |Type-A Machining Features Layout

2 |SE141-101] 2 SE141-114 | PRT | - |Type-A Winding Form, 316L SS

2 |SE141-101 3 oE141-031 | PRT| - {Type-A Poloidal Break Lower Insulator, G11CR
2 |SE141-101 4 SE141-033 | PRT | - |Type-A Poloidal Break Shim, 316L SS

2 |SE141-101 3 oE141-035 | PRT| - [Type-A Poloidal Break Upper Insulator, G11CR
2 |SE141-1021 1 | SE141-102 SKEL| PRT | - |Type-B Machining Features Layout

2 |SE141-102| 2 SE141-115 | PRT | - |Type-B Winding Form, 316L SS

2 |SE141-102 3 oE141-051 | PRT| - [Type-B Poloidal Break Lower Insulator, G11CR
2 |SE141-102| 4 SE141-053 | PRT | - |Type-B Poloidal Break Shim, 316L SS

2 |oE141-102] 5 SE141-095 [ PRT | - |Type-B Poloidal Break Upper Insulator, G11CR
2 |SE141-103] 1 [SE141-103 SKEL| PRT | - |Type-C Machining Features Layout

2 |SE141-103] 2 SE141-116 | PRT [ - |Type-C Winding Form, 316L SS

2 [SE141-103] 3 SE141-071 | PRT | - [Type-C Poloidal Break Lower Insulator, G11CR
2 |SE141-103| 4 SE141-073 | PRT | - |Type-C Poloidal Break Shim, 316L SS

2 |SE141-103 3 oE141-075 | PRT | - {Type-C Poloidal Break Upper Insulator, G11CR


tbrown
We need to remember that the Type "A" MC needs a shape adjustment in the area hear the horizontal port.

Also, to inprove installation spacing between the Type "C" to "C" MC's we need to add a local chamfer to a portion ot the one edge of the MC (see sheet 25)

tbrown
Mark-ups added to sheets 1,5,6,8,25
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General Items

1.  missing bleed holes at top
2.  boss details for interfacing with installation system
3.  machine surface TPT details in wing areas

tbrown
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tbrown
VPI grove should be .31" not .22
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Spline is not turne on
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tbrown
General question:

Do we account for the TPT for the bolt holes with respet to allow for "final MC adjustment".  I never felt that this was feasible.
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Type-C Winding Form Asm



——

8 | 7 6 | 5 ' 4 3_ 2 NEXT ASSY:

FINAL ASS'Y:

NOTES:
[ INTERPRET DIMENSTONS AND TOLERANCES PER ANST YI14.5M
2. DIMENSTONS ARE IN [NCHES

3. REMOVE ALL DIRT, GREASE, AND OIL. VISUALLY [INSPECT AFTER
CLEANTNG .

4.1 SEE SPECIFICATION, NCSX-CSPEC [41-01-01, FOR ADDITIONAL
REQUIREMENTS .

5. GEOMETRY IS DEFINED IN PRO ENGINEER CAD MODELS/FILES SET41-103.ASM,

ECTION A-A

CXPLODED VIEW

scale: .7
| SEI41-103_SKEL | |
| 4 SET41-0T9 0125 THICK FLAT WASHER 316l S 10
| 4 SET41-060 NUT, DOUBLE HEX, SELF LOCKING, 1-3/8-6 UNC-28 A-286, SILVER PLATED IIL-DTL-23027, M 2410 9
| 4 SE141-038 INSULATING WASHER GI1 LAMINATE - 8
1 SET41-037 INSULATING TUBE GI1 LAMINATE ]
| 1 SET41-036 STUD, 1-3/6-6 UNC-24 316l S 0 4‘
| SET41-075 Type-C Poloidal Break Upper Tnsulafor, GIICH - S
| SEI41-073 Type-C Poloidal Break Shim, 3160 § 4
| SEN41-071 Break Bottom Tnsulation Sheet 3 g
| SET41-116 Type-C Winding Form [
| SET41-103 Winding Form Type C Asm | '
> CAGE PART OR NOMENCLATURE FIND||<r
3 Z | _ CODE| IDENTIFYING NO OR DESCRIPTION MATERTAL | SPECIFICATION 1%yo"| =
~ | « NEXT Lol
B
SCALE NOTED [PES D WILLIAMSON]5-5-04 Oak Ridge National Laboratory
@ R N TOLERANCES 0% G LOVETT 50| UT-BATTELLE 0.5 GOVERMENT contract DE-AC05- 000822725
UNLESS OTHERWISE CHK : ¢ > UT-BATTELLE, LLC. Oak Ridge, Tennessee
SPECIFIED SECT - . PROJECT NAME
\ NO REPRESENTATION OR WARRANTY,EXPRESSED OR IMPLIED. IS XX DECIMALS +.01[PE :
INFORMAT ION R STATEMENTS CONTAINED IN THESE DRANINGS, OF XXX DECIMALS = 009[CR . : COIL "C" ASSEMBLY
THAT THE USE OR DISCLOSURE OF ANY INFORMATION, APPARATUS, ANGLES +0715 | PJ :
P ettty B = ST |
":{ H A I“ UMA Ton A A ANA HETH ULTIN M - FINISH 125 uneess PPPL DRFT . VERSION NO. PLANT BLDG FL SHT OF |TYPE |CLASS
DISCLOSED IW THESE DRAWINGS. ~ORANINGS MADE AVAILABLE FOR DITERIISE SPRCITIED : T Aroi_version:fd X-10 5700 3 1 11 S [ U
PURPOSES., AND ARE TO BE RETURNED UPON REQUEST OF THE REV DESCRIPTION By [oaTe| cHr JoerToaTe] pe [ rREq [oaTeorNL] DOE [DATE : RELEASE LEVEL SE14]1-103 REV
FORWARDING CONTRACTOR. REVISION OR I1SSUE PURPOSE REVISION APPROVAL DRAWING APPROVALS DATE WiP _

(@) | . 4 0 g ‘ N -~ -~ | 1



NEXT ASSY:

——

FINAL ASS'Y:

OTES:
8 | AS CAST SURFACES | INTERPRET DIMENSIONS AND TOLERANCES PER ANSI YI14.5M
r LN 51AB]|C
2. DIMENSITONS ARE IN INCHES
1 H
3. REMOVE ALL DIRT, GREASE, AND OIL. VISUALLY INSPECT AFTER
i CLEANING .
l‘\ﬂ | \ 4. | SEE SPECIFICATION, NCSX-CSPEC 141-01-01, FOR ADDITIONAL
\ ) ) REQUIREMENTS .
Al
/ (. ’ \ \ / 5. GEOMETRY IS DEFINED I[N PRO ENGINEER CAD MODELS/FILES SEI41-116B.PRT,
| D | K 2 \' / 6. DRAWING AND MODELS COMBINED DEFINE FINISHED MACHINED PART. \
l,/")/ \ L/_m / 7. MACHINED FINISHED SURFACES TO CAD DATA, PROFILE WITHIN 0.020"
“ PROFILE TOLERANCE S BILATERAL, 1e. 0.010" EITHER SIDE OF THE REFERENCE
I ~ SURFACE .
8. | AS-CAST SURFACES SHOWN N NOMINAL MATERTAL CONDITION, THICKNESS
TOLERENCE +/- 0.25. SURFACE PROFILE MUST BE WITHIN 0.5 INCHES OF CAD DATA,
5 EXCEPT IN REGIONS OF INTERSECTING SURFACES WHERE FILLETS ARE G
FEXPECTED.
9 DIMENSIONS APPLY AT ROOM TEMPERATURE. OPERATING TEMP 80 K.
= F
81 AS CAST SURFACES
LN 51AIB|C
N o o o o o o o - o o " .
o
o
A < o ©
C
5 (70.36) E
\
/02| A
) <=
O O
S 47.19+.03
Q)
o)
0
8]
0
) \ D
0
0
0
0
Z Y
] L\\\==Z§7’\\\\ \ ____*
A N\ A
DATUM A = PLANE THRU "XV
~ DATUM B = PLANE THRU "Y/' C
d DATUM C = PLANE THRU "X/"
47 194+.03
0]
B 70 ISOMETRIC VIEW -
APPROXIMATE WEIGHT = xxx | BS ©
coale PE SET41-1168 TYPE "C" WINDING FORM SEE NOTE 4 SEE NOTES | :
. > on
- | o |CAGE PART OR NOMENCLATURE FIND [ <t
3 7] .02 Z | T CODE|  IDENTIFYING NO OR DESCRIPTION MATERIAL SPECIFICATION 7 yo" | =
5 — = NEXT L
B
SCALE NOTED [Pes_T BROWN 5-5-04 Oak Ridge National Laboratory
TOLERANCES OR¥ G LOVETT 5-3-04 UT-BATTELLE U.Sm.an(g \eI%RfNOJEHecDoE:?EL!EiNTDgAE%Eg?gogadZlen5
UNLESS OTHERWISE CHK : ¢ > UT-BATTELLE, LLC. Oak Ridge, Tennessee
SPECIFIED SECT - PROJECT NAME
\ NO REPRESENTATION OR WARRANTY,EXPRESSED OR IMPLIED. IS XX DECIMALS +.001|PE A
INFORMATION OR STATEMENTS CONTAIED IN THESE ORA¥INGS. OF XXX DECIMALS & 005 CR MODULAR COIL "C"
THAT THE USE OR DISCLOSURE OF ANY INFORMATION, APPARATUS, ANGLES +0° 15 | PJ
METHOD OR PROCESS DISCLOSED IN THESE DRAWINGS MAY NOT TH‘S DRAW‘NG PRODUCED BREAK SHARP EDGES MAX REO
WITH RESPECT 10 THE USE 8i.°£:“§3a DAMAGES. RESULTING FROM P ON PRO-ENGINEER FINISH 125 umssm PPPL QRFT VERSION NO. PLANT BLDG FL.[SHT OF |TYPE [CLASS
DISCLOSED IN THESE DRAWINGS. DRAWINGS MADE AVAILABLE FOR DITERITISE SPEEITIED : droi_version:d X-10 5700 3 11 3[{s|fuU
INFORUAT (0K 10 BI0DER ARE NOT T 8 USED FOR OTAER T JESCRIPTION 3Y |DATE| CHK [DEPT|DATE| PE | REQ |DATE|ORNL| DO |DATE : : RELEASE LEVEL SEI141-116 REV
FORWARDING CONTRACTOR. REVISION OR ISSUE PURPOSE REVISION APPROVAL DRAWING APPROVALS DATE WIP -
(@) . 4 g ‘ N -~ -~ | 1



——

FINAL ASS'Y:

8 l 7 6 | 5 ' 4 3_ 2 NEXT ASS Y:

d 7

27 FOR GENERAL NOTES AND PARTS LIST. OSEE SHT |

2.540 =

N~ R 375

SEE DETAIL >< < —
=\ N —
\% 7l40
030 X45°

R. 750 /'<" 7 DETAL CHA;ER SEE DETAIL A

SCALE 2000
A
123 o
] (2@ (@) @)
| = = ~0e
3.880 b set oeThIL Z T l’ .
3880 _
%%
A —S | = A
“\:::::::
DETAH_ >< 3O-OO\> 2. 100] - 0

SCALE 2.000

SEE DETAI T

DETAIL Y

SCALE 2.000 \

DATUM R = PLANE NORMAL TO WINDING CENTER
DATUM S = PLANE PASSING THRU WINDING CENETER AND X VECTOR AT DATUM R 9 9T =
DATUM T = PLANE PASSING THRU WINDING CENTER ORTHONGONAL TO DATUM S
DETAITL A IS TYPICAL TO ALL POINTS ALONG WINDING CENTER.

S <
=— 3D
R <
150 —
— R DETAIL A
SCALE 1.000
.
S © ®0
00@
l
|
| ©o%
‘ 0
(o
0
0
‘ o
o
0
— N o)
S O
&)
C%) (o)
(=)
, »—
0
0

24 SECTION  R-R

W SE141-116

SCALE 0.250
Oak Ridge National Laboratory
UT-BATTELLE 1.5 CO/tRMMENT controct DE-ACOS-000822125
¢ ? UT-BATTELLE, LLC. Oak Ridge, Tennessee
PROJECT NAME
NATIONAL COMPACT STELLARATOR EXPERIMENT
= MODULAR COIL "C"
VERSITON NO. PLANT BLDG FL SHT OF |TYPE |CLASS
3 X-10 5700 3 12 3[ S|
RELEASE LEVEL REV
Wip SEI41-116

(@) . 4 0 g ‘ N -~ -~ | 1




5 ' 3 2 NEXT ASS Y. 1F\NAL ASS Y ‘
(30.0°) ‘
3
5 < G
R79.50
R.625 .00 ‘
2 X
_ 7, 200 J
O
3.50° ‘
2 X
- F
{ S \
] R37.50
: E
R40 .50
5.50°
> 2K 10 0° “
) o
/
) R.50 \
50.00°
: C|
O O o 50.25
— O 49 .15
~ O O R32.78 ‘
z|
3 =
=
(Vo
3 |
Oak Ridge National Laboratory ‘
UT-BATTELLE u.5 COtRMENT contraci DE-AC03-000822125
¢ ? UT-BATTELLE, LLC. Oak Ridge, Tennessee
NATIONAL COMPACT STELLARATOR EXPERIMENT | |
\ MODULAR COIL "C" A‘
VERSé)N NO. PLANT BLDG FL SHT OF |TYPE |CLASS
X-10 | 5700 | 3 [3 3|s|u
RELEASE LEVEL REV
WP SET141-116 _ ‘

- |



Prototype Winding Form Asm



NEXT ASSY:

——

FINAL ASS'Y:

d 7

14X @2 780
T . 500
SPOTFACE

NOTES !

[ INTERPRET DIMENSTONS AND TOLERANCES PER ANSIT YI14.5M

2. DIMENSTONS ARE

3. DIMENSTONS APPLY AT ROOM TEMPERATURE.
4. GEOMETRY IS DEFINED

I[N INCH

N

OPERATING TEMP 80 K
IN PRO ENGINEER CAD MODELS/FILES

5. DRAWING AND MODELS COMBINED DEFINE FINISHED MACHINED PART

SECTION

A-A

SET41-116P Prototype Winding Form, Type-C Revised - - 10
SEI41-103PDM Prototype Winding Form, Type-C Asm Revised - - 9
| 4 SET41-079 0.125 THICK FLAT WASHER 316L SS - 8
| SEI41-074P PB UPPER INSULATOR GIICR - T
| SEI41-073P POLOIDIAL BREAK SHIM 316L SS - - 6 _:EJ
| SEI41-071P PB LOWER INSULATOR GIICR - - S
| 4 SEI41-060 NUT, DOUBLE HEX, SELF LOCKING, 1-3/8-6 UNC-2B |A-286, SILVER PLATED| MIL-DTL-25027, AMS 2410 N [aE
| 4 SEI41-038 INSULATING WASHER GIT LAMINATE - 3 Z;;
T SEI41-037 INSULATING TUBE GIT LAMINATE - - . —
T SEI41-036 STUD, 1-3/8-6 UNC-2A 316L SS - - | !
© | _ICOBEl TDENTIFYING NO OR DESCRIPTI0N MATERIAL SPECIFICATION o | =
E < PARTS LIST A
B
SCALE 25 0ES PAUL MILLER |4-27-04 Oak Ridge National Laboratory
TOLERANCES ORW PAUL MILLER [s-05-04 UT-BATTELLE U.Sm.an(g \eI%RfNOJEHecDoE:?EL!EiNTDgAE%Eg?gogadZlen5
UNLESS OTHERWISE CHK - ¢ g UT-BATTELLE, LLC. Oak Ridge, Tennessee
SPECIFIED SECT - PROJECT NAME
S e NATIONAL COMPACT STELLARATOR EXPERIMENT
T RNt A S A TR SO e A
amar 1,8, SACKA, UG, L e woes o [ Prototype Winding Form, Type-C Asm Revised
INFRINGE PRIVATE RIGHTS OF OTHERS. WO LIABILITY 1S ASSUMED P THIS DRAWING PRODUCED BREAK SHARP EDGES oc MAX [REQ
T VSO, ok, el e riop S P o R e "3 L xTo I stoo | o3 11 als |y
:',EE%EE;;:T\&%::Eécoggagng;;g:ng 6E USED FOR OTHER REV DESCRIPTION 3 |DATE| CHK | DEPT|DATE| PE | REQ | DATE |ORNL | DOE |DATE : RELEASE LEVEL SEI141-103PDM e
WARD ACTOR. REVISION OR ISSUE PURPOSE REVISION APPROVAL DRAWING APPROVALS DATE WiP .
(@) . 4 ‘ -~ -~ | 1



NEXT ASSY:

——

FINAL ASS'Y:

NOTES !

| INTERPRET DIMENSTONS AND TOLERANCES PER ANSI
2. DIMENSTONS ARE IN

INCHES

3. DIMENSTONS APPLY AT ROOM TEMPERATURE.

4. GEOMETRY

S DEFINED

Y14 5M

I[N PRO ENGINEER CAD MODELS/FILES

OPERATING TEMP 80 K

O. DRAWING AND MODELS COMBINED DEFINE FINISHED MACHINED PART

30.530
21,670
) 21,240 | _ G
\ \
20.590
SEE DETAIL A | 20.05)5
: OO0 O O O O O -
\\\ 19,305
— \ 17715
. | E—— Lj————-"“""'_\ | F
21459 —r—
1. 7235
13.320 570
X @ 1.500
9. 515
9 230 L e 20.345 —
- 9.020 —
19.020 =
5.860
5 135 //,N\\ //’N\\ 5. 150
( ) I \J ( ) T ( I \J ( T ( ) 1 o -
- L i JL E
L1767 ]
— 1700 —1.733 - — 1.800 — 1,833 — | 867 L 900 o P |
320 — - { /&\
2195 + \ % R 19
P = 5. 55 ——= Y R 135 310 <=
8.055
185
s 8. 408 8877
) 15,655 D
19,155
/37
27.655 DETAIL A
SCALE |
_ 260,155
] §§ | ] 4{
V | V
30.215
’ 150 — | /32 THICK C:
. |
[ l\\ f
2X R.0OI10
5. 180
- 31690 - \
T 13420
o
l\
o
SET41-0T71P PB LOWER [INSULATOR GIICR - !
= CAGE PART OR NOMENCLATURE FIND |[<r
) = _|CODE| IDENTIFYING NO OR DESCRIPTION MATERIAL SPECIFICATION 1" yo" | =
s NEXT L
© « ASSEMBLY PARTS LIST o~
B
SCALE 0.5 0Es _PAUL MILLER ]4-21-04 Oak Ridfge No’rPiRoTnoTI FLob;)ro’rory
TOLERANCES ORv_PAUL MILLER |5-03-¢] JT_BATTELLE s 6 L RMMENT canlroct DE-ACOS-000R22125
UNLESS OTHERWISE CHK ¢ > UT-BATTELLE, LLC. Oak Ridge, Tennessee
SPECIFIED SECT - PROJECT NAME
\ NO REPRESENTATION OR WARRANTY,EXPRESSED OR IMPLIED, IS XX DECIMALS + .0l |PE A
INFORMAT ION OF SATEMENTS CONTAINED IN THESE DRAWINGS. OR iﬁéL[EEsC'MALS =00 ?j PB LOWER INSULATOR
THAT THE USE OR DISCLOSURE OF ANY INFORMATION, APPARATUS, +£0° 15"
IRERINGE PRIVATE RIGHTS OF OTHERS NG LIABILITY 1S ASSUMED THIS DRAWING PRODUCED BREAK SHARP EDGES 05 MAX |REQ -
THE USE OF . ANY INFORMATION, APPARATUS. WETHOD OR PROCESS ON PRO-ENGINEER FINISH ouess — [popL geT VERSION NO. PLANT BLDG FL_[SHT OF [TYPE |CLASS
DISCLOSED IN THESE DRAWINGS. DRAWINGS MADE AVAILABLE FOR N 3 3 X - | 0 5700 3 | | S U
PURBOSES AND ARE 16 BE RETORNES UPON ReOURST OF THE REV DESCRIPTION 8Y |DATE] CHK [DEPTIDATE| PE | REQ [DATE[ORNL| DOE [DATE : : RELEASE LEVEL SE141-071P REV
FORWARDING CONTRACTOR. REVISION OR ISSUE PURPOSE REVISION APPROVAL DRAWING APPROVALS DATE ¥rx -
o — ~ — A y ~ ~ | 1



8 6 5 ' 4 3 2 NEXT ASS " Y: 1F\NAL ASS Y ‘
NOTES :
| INTERPRET DIMENSIONS AND TOLERANCES PER ANS! Y14.5M
1 > DIMENSIONS ARE IN INCHES H
30.378 3. DIMENSIONS APPLY AT ROOM TEMPERATURE. OPERATING TEMP 80 K
. 4 GEOMETRY IS DEFINED IN PRO ENGINEER CAD MODELS/FILES
- / 5 DRAWING AND MODELS COMBINED DEFINE FINISHED MACHINED PART
», qs
) — 20340 “‘{
Q:\ 20185
19 600 OO ONONOONNO,
18860
5 SEE DETAIL TOP NOTCHES \&\\\xﬂ o T G
N
X 17145
21 273 — ==
RERE 20020 — ==
__ 13495 5 660 19010 —ee ———J
9.375
9530
9 225 \
5.870
950 Y M Y M — j
- 5 900 - /\ 5. 048 F
LI NN AN AN A A U A,
J] b i Jv
ZF - Zﬁ 9.032 g 480
250 — 030
L 153
V [
418
4 R.135 ' f
30.218
DETAIL  TOP NOTCHES
Jhone SCALE 7
- 750 — E
2 1875 6875
4 <=
31.700
A A
30200 I $ |
8. 590
) RS % 9.026 D
- 2200
9355
_240% % TX @ 1.500 = 68 3.000 = I 9475
x x x x x — N T R x I
N 930 X \w
' |
= o Y Y M Ny Y Y ! — ] —
NN AP U A YA, N
5980 |
= 7,670 —==
9.205 6. 150
9365 9 527 19 090 —=—e
: 13,495 y 9.665 20 110 —== C
/////”‘\\\\\\\’ =1 638 g 21,399 —==
DETAIL BOTTOM NOTCHES
(g: 1 1.215 SCALE 2
| J/;; |/ 17640 ___l
SEE DETAIL BOTTOM NOTCHES B /}7 P
‘N R
Q_
19,710 gj
— 20.265 <
; SE41-073P POLOIDIAL BREAK SHIM 3160 SS . !
= CAGE PART OR NOMENCLATURE FIND |[<r
3 = 20,475 = | _ CODE| IDENTIFYING NO OR DESCRIPTION MATERIAL SPECIFICATION “yo™ | =
s NEXT L
21,195 : = PARTS LIST D
21600 B
30485
SCALE 0.5 pEs PAUL MILLER |a-27-04 Oak Ridfge No’rPiRoTnoTI FLob;)ro’rory
TOLERANCES Ok _PAUL MILLER |5-03-0 \JT_BATTELLE vus. 6 \e/%rzu‘uﬁﬂecoo[nfro!ﬁ"og-AEc':)Es-Ggog'ﬁdzezrns
UNLESS OTHERWISE CHK . : ¢ > UT-BATTELLE, LLC. Ook Ridge, Tennessee
SPECIFIED SECT - PROJECT NAME
| | o e T cimat Tt on wirachess 7 1 BECIMALS - o1 G A
MADE A HE ACCURACY, COMPLETEN USEFULN H XXX DECIMALS +.005| CR
e eSS o e S APa MOLES uo s [ POLOTDTAL BREAR SHIM
INFRINGE PRIVATE RIGHTS OF OTHERS. WO LIABILITY 15 ASSUMED P THIS DRAWING PRODUCED BREAK SHARP EDGES 0c MAX [REQ
T U Or Ay INEORAT 10N, CAPPuBATUS AETHOS OR PROCESS ON PRO-ENGINEER FINISH 10 e e o | PPPL QRFT O WA steo |3 1T ST 1T
DISCLOSED IN THESE DRAWINGS. DRAWINGS MADE AVAILABLE FOR . . -
PURBOSES AND ARE 16 BE RETORNES UPON ReOURST OF THE REV DESCRIPTION BY |DATE| CHK [DEPTIDATEl PE | REO [DATE[ORNL| DOL [DATE : : RELEASE LEVEL SE14]1-073P REV
FORWARDING CONTRACTOR. REVISION OR ISSUE PURPOSE REVISION APPROVAL DRAWING APPROVALS DATE LR R -
(@) 0 g ‘ N -~ -~ | 1



NEXT ASSY:

——

FINAL ASS'Y:

NOTES !

.
[

. GEOMETRY

DIMENS TONS ARE

S DEFINED

[N INCHES

DIMENS TONS APPLY AT ROOM TEMPERATURE.

INTERPRET DIMENSTONS AND TOLERANCES PER ANS|

Y14 oM

OPERATING TEMP 80 A
IN PRO ENGINEER CAD MODELS/FILES
DRAWING AND MODELS COMBINED DEFINE FINISHED MACHINED PART

5 30.355 , . G
2475
21,070
] SEE DETAIL A \
19,885
= 19,630
RS 21275 —
- = 1 7.560
n \ F
| Lr___?? | 20180 —
—— j
1 7.095
13,345 18.850 ==
o] —
B X B1.500
| 7.578 —t—
9 510
9. 240
9 040 9. 335
s
//’“\\ 5 640 —————+ \ I
: }A {}A P P roo\h ! L - -
1N R -
? 2X R.130
280 — — | 676 — 1717 — 1159 — 1.800 R R e 160 2% R.19
305
D> 9 315 <
9190 440 8.885
8.550
'\ '\
172.05)5
15.575
) D
19.055
2y 666 V DETAIL A y %
% i SCALE | l
26.05)5
30,1295 \
| 3. 430
I X TR.005
: / | C
.750J
31515
— | /32 THICK
o
<r
l\
o
SET41-0T74P PB UPPER INSULATOR GIICR - !
= CAGE PART OR NOMENCLATURE FIND |[<r
3 Z | _CODE| IDENTIFYING NO OR DESCRIPTION MATERIAL SPECIFICATION 1= yo™ [
- ' ‘ Lo
B
SCALE 0.5 pEs PAUL MILLER |a-27-04 Oak Ridfge No’rPiRoTnoTI FLob;)ro’rory
TOLERANCES Ok _PAUL MILLER [©-2r0) \JT_ BATTELLE us. 6 \e/%RN‘uEHecDoEnfro!EfNog-AEc':)Es-Ggog'ﬁdzezr7zs
UNLESS OTHERWISE CHK ¢ > UT-BATTELLE, LLC. Oak Ridge, Tennessee
i SECT NATIONAL COMPACT STELLARATOR EXPERIMENT
FRACTIONS . | DEPT .
\ NO REPRESENTATION OR WARRANTY,EXPRESSED OR IMPLIED. IS XX DECIMALS +.0l|PE A
MADE AS TO THE ACCURACY, COMPLETENESS OR USEFULNESS OF THE XXX DECIMALS + 005] cR
e, Ot o, AL MWOLES o [ PB UPPER TNSULATOR
IRERINGE PRIVATE RIGHTS OF OTHERS NG LIABILITY 1S ASSUMED THIS DRAWING PRODUCED BREAK SHARP EDGES 05 MAX |REQ -
THE USE OF . ANY INFORMATION, APPARATUS. METHOD OR PROCESS ON PRO-ENGINEER FINISH 120 buitss PPPL DRFT VERS TON NO. PLANT oL D6 FLo AT OF(TYRE |CLASS
DISCLOSED iN THESE DRAWINGS? DRAWINGS.MADE AVAILABLE FOR OTHERWISE SPECTRIED . 3 3 X - I O 5700 3 I I S U
PURBOSES AND ARE 16 BE RETORNES UPON ReOURST OF THE REV DESCRIPTION 8Y |DATE] CHK [DEPTIDATE| PE | REQ [DATE[ORNL| DOE [DATE : : RELEASE LEVEL SE141-074P REV
FORWARDING CONTRACTOR. REVISION OR ISSUE PURPOSE REVISION APPROVAL DRAWING APPROVALS DATE LR R -
o — ~ — A y ~ ~ | 1



NEXT ASSY:

——

FINAL ASS'Y:

d 7

@136

INSTDE
DIAMETER
7
Vi
— | /372 THICK
X
4100

SCALE ? pEs PAUL MILLER |a-27-04 Oak Ridge National Laboratory
-06. manaqed for the DEPARTMENT OF ENERGY under
TOLERANCES DRW PAUL M I LLER 5105-04 U l-BAl l ELLE U.S. GOVERNMENT contract DE-AC05-000R22725
UNLESS OTHERWISE CHK ¢ > UT-BATTELLE, LLC. Oak Ridge, Tennessee
SPECIFIED SECT - PROJECT NAME
NO REPRESENTATION OR WARRANTY,EXPRESSED OR IMPLIED. IS XX DECIMALS +. 01| PE
MADE AS TO THE ACCURACY, COMPLETENESS OR USEFULNESS OF THE
INFORMATION OR STATEMENTS CONTAINED IN THESE DRAWINGS, OR XXX DECIMALS ~ =.005) CR INSULATING TUBE
THAT THE USE OR DISCLOSURE OF ANY INFORMATION, APPARATUS, ANGLES +0° 15| PJ
ETHOD OR PROCESS DISCLOSED IN THESE DRAWINGS ot
INFRINGE PRIVATE RIGHTS OF OTHERS. O LIABILITY 1S ASSUMED P THIS DRAWING PRODUCED BREAK SHARP EOGES .0c MAX [REQ
WITH RESPECT TO THE USE OF., OR FOR DAMAGES RESULTING FROM .
THE USE OF, ANY INFORMATION, APPARATUS, METHOD OR PROCESS ON PRO-ENGINEER FINISH 125 muess | PPPL DRFT VERSION NO. PLANT BLDG FL. [SHT OF [TYPE |CLASS
DISCLOSED IN THESE DRAWINGS. DRAWINGS MADE AVAILABLE FOR . 3.3 X-10 5700 3 | | S U
PURBOSES AND ARE 16 BE RETORNES UPON ReOURST OF THE REV DESCRIPTION 8Y |DATE] CHK [DEPTIDATE| PE | REQ [DATE[ORNL| DOE [DATE : : RELEASE LEVEL SEI141-037 REV
FORWARDING CONTRACTOR. REVISION OR ISSUE PURPOSE REVISION APPROVAL DRAWING APPROVALS DATE WIP B
(@) . 4 ‘ -~ -~ | 1

NOTES: f1
| INTERPRET DIMENSITONS AND TOLERANCES PER ANSI| Y14, 5M
2 DIMENSTONS ARE IN INCHES
3. DIMENSTONS APPLY AT ROOM TEMPERATURE. OPERATING TEMP 80 K
4 GEOMETRY [S DEFINED [N PRO ENGINEER CAD MODELS/FILES
5. DRAWING AND MODELS COMBINED DEFINE FINISHED MACHINED PART ———{

G

F

E
<=

D

C

l\

o

O

SET41-037 INSULATING TUBE GIT LAMINATE - !

= CAGE PART OR NOMENCLATURE FIND |[<r
~ | _ICODE|  IDENTIFYING NO OR DESCRIPTION MATERTAL SPECIFICATION ' "yo™ [
s « NEXT L
B



NEXT ASSY:

——

FINAL ASS'Y:

d 7

D 1. 450
INS IDE

DIAMETER

W

N\

2 750
OUTS I DE
DI AMETER

NO REPRESENTATION OR WARRANTY EXPRESSED OR IMPLIED,IS

MADE AS TO THE ACCURACY, COMPLETENESS OR USEFULNESS OF THE
INFORMATION OR STATEMENTS CONTAINED IN THESE DRAWINGS, OR
THAT THE USE OR DISCLOSURE OF ANY INFORMATION, APPARATUS,
METHOD OR PROCESS DISCLOSED IN THESE DRAWINGS MAY NOT
INFRINGE PRIVATE RIGHTS OF OTHERS. NO LIABILITY IS ASSUMED
WITH RESPECT TO THE USE OF, OR FOR DAMAGES RESULTING FROM
THE USE OF, ANY INFORMATION, APPARATUS, METHOD OR PROCESS
DISCLOSED IN THESE DRAWINGS. DRAWINGS MADE AVAILABLE FOR
INFORMATION TO BIDDER ARE NOT TO BE USED FOR OTHER
PURPOSES, AND ARE TO BE RETURNED UPON REQUEST OF THE
FORWARDING CONTRACTOR.

P

THIS DRAWING PRODUCED
ON PRO-ENGINEER

\
/8 THICK

NOTES !

INTERPRET DIMENSTONS AND TOLERANCES PER ANST Y [4.5M

DIMENS TONS ARE [N INCHES

DIMENSTONS APPLY AT ROOM TEMPERATURE.
. GEOMETRY

1S DEFINED

OPERATING TEMP &0 K
I[N PRO ENGINEER CAD MODELS/FILES

DRAWING AND MODELS COMBINED DEFINE FINISHED MACHINED PART

O
oM
O
SET41-038 INSULATING WASHER Gl LAMINATE - !
= CAGE PART OR NOMENCLATURE FIND |[<r
Z | _|CODE| IDENTIFYING NO OR DESCRIPTION MATERTAL — SPECIFICATION 1"yo"| =
s L
g « ASQEB);;LY PARTS LIST o~
B
SCALE 4 DES PAUL MILLER [4-21-04 Oak Ridge National Laboratory
TOLERANCES ORw_PAUL MILLER |s-050) \JT BATTELLE us 6 \eI%RfuoizEHecDoE:?EL':EfNTDgAE:':)E.':!%OS'I‘!"Z%ZS
UNLESS OTHERWISE CHK : ¢ > UT-BATTELLE, LLC. Oak Ridge, Tennessee
SPECIFIED SECT - PROJECT NAME
XX DECIMALS +.00| PE A
XXX DECIMALS  +.005|CR
x O e INSULATING WASHER
BREAK SHARP EDGES .oc MAX [ REQ -
FINISH 125 uniess PPPL DRFT VERSION NO. PLANT BLDG FL  |SHT OF [TYPE |CLASS
OTHERWISE SPECIFIED - 3 3 X_ I O 5700 3 I I S U
REV DESCRIPTION BY |DATE| CHK |DEPT|DATE| PE | REQ [DATEJORNL| DOE | DATE RELEASE LEVEL REV

REVISION OR ISSUE PURPOSE

REVISION APPROVAL

DRAWING APPROVALS DATE

WIP

SE141-033

(@)

A



NEXT ASSY:

——

FINAL ASS'Y:

d 7

D 1. 450
INS IDE

DIAMETER

W

N\

2 750
OUTS I DE
DI AMETER

\
/8 THICK

NOTES !

INTERPRET DIMENSTONS AND TOLERANCES PER ANS|

DIMENS TONS ARE

DIMENSTONS APPLY AT ROOM TEMPERATURE.
. GEOMETRY [S DEFINED

INCHES

Y14, 5M

OPERATING TEMP &0 K
I[N PRO ENGINEER CAD MODELS/FILES

DRAWING AND MODELS COMBINED DEFINE FINISHED MACHINED PART

D
l\
O
SET41-07T79 0. 125 THICK FLAT WASHER 3oL SS - !

= CAGE PART OR NOMENCLATURE FIND
= | _ICODE IDENTIFYING NO OR DESCRIPTION MATERIAL SPECIFICATION | "\ [~
s NEXT L
> « ASSEMBLY PARTS LIST o~
B

SCALE 4 DES PAUL MILLER [4-21-04 Oak Ridge National Laboratory
.0€. managed for the DEPARTMENT OF ENERGY under
TOLERANCES ORY PAUL MILLER [5-05-04]  yJT BBATTELLE u.5 GOVERNMENT controct DE-AC05-000R22725
UNLESS OTHERWISE CHK ¢ > UT-BATTELLE, LLC. Oak Ridge, Tennessee
SPECIFIED SECT - PROJECT NAME
NO REPRESENTATION OR WARRANTY,EXPRESSED OR IMPLIED. IS XX DECIMALS + 0l |PE
MADE AS TO THE ACCURACY, COMPLETENESS OR USEFULNESS OF THE
' XXX DECIMALS = 005|CR
INFORMATION OR STATEMENTS CONTAINED IN THESE DRAWINGS, OR
THAT THE USE OR DISCLOSURE OF ANY INFORMATION, APPARATUS, ANGLES iOO 5 PJ O . I 2 5 T H I C K F L A T WA S H E R
ETHOD OR PROCESS DISCLOSED THESE DR GS oT
INFRINGE PRIVATE RIGHTS OF OTHERS. O LIABILITY 1S ASSUMED P THIS DRAWING PRODUCED BREAK SHARP EOGES .0c MAX [REQ
WITH RESPECT TO THE USE OF, OR FOR DAMAGES RESULTING FROM -
THE USE OF, ANY INFORMATION, APPARATUS, METHOD OR PROCESS ON PRO-ENGINEER FINISH 125 muess | PPPL DRFT VERSION NO. PLANT BLDG FL. [SHT OF [TYPE |CLASS
DISCLOSED IN THESE DRAWINGS. DRAWINGS MADE AVAILABLE FOR . 3 3 X - I O 5700 3 I I S U
PURBOSES AND ARE 16 BE RETORNES UPON ReOURST OF THE REV DESCRIPTION BY |DATE| CHK [DEPTIDATEl PE | REO [DATE[ORNL| DOL [DATE : : RELEASE LEVEL SEI141-079 REV
FORWARD ING CONTRACTOR. REVISION OR ISSUE PURPOSE REVISION APPROVAL DRAWING APPROVALS DATE iy -
(@) . 4 0 ‘ -~ -~ | 1



NEXT ASSY:

——

FINAL ASS'Y:

d 7

| -3/8-6 UNCZA\

2X 45°

w

T ARG

NARURLLR AL R P A R PR A AL

8.000

X

RN

NOTES:

INTERPRET DIMENSTONS AND TOLERANCES PER ANST Y14, 5M

DIMENS TONS ARE N
DIMENS TONS APPLY AT ROOM TEMPERATURE.

INCHES

OPERATING TEMP &0 A

. GEOMETRY 1S DEFINED [N PRO ENGINEER CAD MODELS/FILES

DRAWING AND MODELS COMBINED DEFINE FINISHED MACHINED PART

O
o
O
SET41-0306 STUD, [-3/8-6 UNC-2A 3oL SS !

= CAGE PART OR NOMENCLATURE FIND
= | _ICODE IDENTIFYING NO OR DESCRIPTION MATERIAL SPECIFICATION | "\ [~
- ' NEXT L
> « ASSEMBLY PARTS LIST o~
B

SCALE ? pEs PAUL MILLER |a-27-04 Oak Ridge National Laboratory
.06 - managed for the DEPARTMENT OF ENERGY under
TOLERANCES DRY PAUL Ml LLER 2-05-04 l—' l-BAl l ELLE U.S. GOVERNMENT contract DE-AC05-000R221729%
UNLESS OTHERWISE CHK ¢ > UT-BATTELLE, LLC. Oak Ridge, Tennessee
SPECIFIED SECT - PROJECT NAME
NO REPRESENTATION OR WARRANTY,EXPRESSED OR IMPLIED,IS XX DECIMALS +. 00| PE
MADE AS TO THE ACCURACY, COMPLETENESS OR USEFULNESS OF THE
INFORMATION OR STATEMENTS CONTAINED IN THESE DRAWINGS, OR XXX DECIMALS ~ =.005) CR STUD | -3/8-6 UNC-2A
THAT THE USE OR DISCLOSURE OF ANY INFORMATION, APPARATUS, ANGLES +0°15" | PJ !
ETHOD OR PROCESS DISCLOSED IN THESE DRAWINGS o1
INFRINGE PRIVATE RIGHTS OF OTHERS. O LIABILITY 1S ASSUMED P THIS DRAWING PRODUCED BREAK SHARP EOGES .0c MAX [REQ
WITH RESPECT TO THE USE OF, OR FOR DAMAGES RESULTING FROM .
THE USE OF, ANY INFORMATION, APPARATUS, METHOD OR PROCESS ON PRO-ENGINEER FINISH 125 muess | PPPL DRFT VERSION NO. PLANT BLDG FL. [SHT OF [TYPE |CLASS
DISCLOSED IN THESE DRAWINGS. DRAWINGS MADE AVAILABLE FOR . 3.3 X-10 5100 3 | | [ S U
:’:;gg::;!o:N;oAgéoggnagngsr;g;Nzg ?,ioﬂsi'éof,‘é'éfgé“ius REV DESCRIPTION BY |DATE| CHK |DEPT|DATE] PE | REQ |DATEJORNL| DOE | DATE . : RELEASE LEVEL S E 4 | - O 3 6 REV
FORWARDING CONTRACTOR. REVISION OR ISSUE PURPOSE REVISION APPROVAL DRAWING APPROVALS DATE il -
(@) . 4 0 ‘ -~ -~ | 1



;2 NEXT ASSY:

——

FINAL ASS'Y:

d 7

O

45 REF

:

220 REF

xb

-3/8-6 UNC-2B
|
\
|
6 % |.6204.007
ACROSS FLATS
@1 .695 MAXIMUM
A~<—ro 45%% {.os REF
55 MINIMUM 375
MAX I MUM

45

REF

2 166 MINIMUM

AAAAAANA

D1 410 MAXIMUM

NOTES :

| INTERPRET DIMENSTONS AND TOLERANCES PER ANSIT YI4.5M

2. DIMENSTONS ARE IN [NCHES

3. DIMENSTONS APPLY AT ROOM TEMPERATURE. OPERATING TEMP 80 A
4. GEOMETRY S DEFINED IN PRO ENGINEER CAD MODELS/FILES

o. DRAWING AND MODELS COMBINED DEFINE FINISHED MACHINED PART

SECTION  A-A
@2 216 MAXIMUM \
O
O
O
SET41-060 NUT, DOUBLE HEX, SELF LOCKING, [-3/8-6 UNC-2B|A-286, SILVER PLATED| MIL-DTL-25027, AMS 2410 '
- CAGE PART OR NOMENCLATURE FIND |[<r
2 | _CODE|  IDENTIFYING NO OR DESCRIPTION MATERIAL SPECIFICATION NO |
~ | @ NEXT L
v ASSEMBLY PARTS LIST o~
B
SCALE 4 DEs PAUL MILLER |5-05-04 Oak Ridfge No’rPiRoTnoTI FLob;)ro’rory
TOLERANCES ORW PAUL MILLER [5-:05-04] \ yT BATTELLE u.5 GOVERNMENT conifoci DE-ACO3-000R22725
UNLESS OTHERWISE CHK : ¢ > UT-BATTELLE, LLC. Oak Ridge, Tennessee
SPECIFIED SECT - . PROJECT NAME
NO REPRESENTATION OR WARRANTY,EXPRESSED OR IMPLIED., IS XX DECIMALS +.01|PE : A
MADE AS TO THE ACCURACY, COMPLETENESS OR USEFULNESS OF THE XXX DECIMALS 1 005 CR : . i i i
IO O S TA TS CONTANCD s SPARLAGS. ANGLES s [P —| NUT. DOUBLE HEX, SELF LOCKING, 1-3/8-6 UNC-2B
INFRINGE PRIVATE RIGHTS OF OTHERS. WO LIABILITY 1S ASSUMED P THIS DRAWING PRODUCED BREAK SHARP EOGES o6 MAX [REQ :
WITh RESPECT 10 THE USE OF . OR FOR DAMAGES RESULTING FROM ON PRO-ENGINEER FINISH o oucse  [popL gReT | Version No. | PLANT | BLOG FL [SHT OF [TYPE [CLASS
DISCLOSED IN THESE DRAWINGS. DRAWINGS MADE AVAILABLE FOR . 3 3 X = I O 5700 3 I I S U
PURPOSES. AND ARE To BE RETURNED UBON REQUEST OF THE REV DESCRIPTION BY [oate] cux [oerTloate] PE [ REQ [oaTEJoRNL] DOE [oATE : : RELEASE LEVEL SE141-060 REV
FORWARDING CONTRACTOR. REVISION OR ISSUE PURPOSE REVISION APPROVAL DRAWING APPROVALS DATE 13 -
(@) | . 4 4.‘ N -~ -~ | 1



' 3 2 NEXT ASS " Y: 1F\NAL ASS Y ‘
NOTES:
A4S CAST SURFACES | INTERPRET DIMENSIONS AND TOLERANCES PER ANSIT YI[4 . 5M
'I ~1 502lclR 2. DIMENSIONS ARE IN INCHES 0
3. BACK SPOTFACE ALL THRU HOLES MINIMUM TO CLEANUP. ‘
A | SEE SPECIFICATION, NCSX-CSPEC [41-01-04, FOR ADDITIONAL
REQUIREMENTS .
5 N, S 5. GEOMETRY IS DEFINED IN PRO ENGINEER CAD MODELS/FILES SET41-116P. PRT,
\
S § \ S 6. DRAWING AND MODELS COMBINED DEFINE FINISHED MACHINED PART. \
S \ § 1. MACHINED FINISHED SURFACES TO CAD DATA, PROFILE WITHIN 0.020" UNLESS
D / \ \ % \ OTHERWISE SPECIFIED. PROFILE TOLERANCE [S BILATERAL, 1e. 0.010" EITHER
§ \ SIDE OF THE REFERENCE SURFACE.
'
\'J | §. | AS-CAST SURFACES SHOWN IN NOMINAL MATERITAL CONDITION, THICKNESS
O O O S TOLERENCE +/- 0.25. SURFACE PROFILE MUST BE WITHIN 0.5 INCHES OF CAD DATA,
O o o EXCEPT IN REGIONS OF INTERSECTING SURFACES WHERE FILLETS ARE
; O EXPECTED. G
O O
91. DESIGNATED SURFACE PROFILES MUST BE WITHIN 125 OF CAD DATA.
o O 0. DIMENSTONS APPLY AT ROOM TEMPERATURE. OPERATING TEMP 80 K.
o O
° -
| @
Q © O
©
Q o @)
0 () O
0 @@ O AN
0 () o
= | 7 o4 F
O & AS CAST SURFACES
\ A o N
S ° HANE
: E
Ab——<
(710.16)
> <=
/)02
) D
97
(] 125]4]B]C A1.20£.03
|
/
N C
_ .
)
X
A DATUM A = PLANt THRU "XYV'
DATUM B = PLANGt U Y/
— DATUM C = PLANt U X —‘
47 204+.03 A
SOMETRIC VIEW ©
SET41-116P PROTOTYPE TYPE "C" WINDING FORM SEE NOTE | 4 SEE NOTE | 4 | :
> o
> | S|caGE PART OR NOMENCLATURE FIND| <
3 S| Z|CODE|  IDENTIFYING NO OR DESCRIPTION MATERIAL SPECIFICATION |*yo™ [~
— = « NEXT Lo
B
R APPROXIMATE WEIGHT = 5574 LBS
/[ /.07
- SCALE NOTED |R%ts T BROWN I AR IS R
oRW GARY LOVETT [1-28-04 managed for the F GY under
s Emees o Tow . Lo |- | SASATTELLE s, contmment corirect B achs;tookzzrzs
- Rl fser NATIONAL COMPACT STELLARATOR EXPERIMENT
FRACTIONS “[oEPT .
NO REPRESENTATION OR WARRANTY,EXPRESSED OR IMPLIED, IS XX DECIMALS +.0l|PE
\ | e o, s ALY (X DECIMALS 02 ,PROTOT IPE A
THAT THE USE OR DISCLOSURE OF ANY INFORMATION, APPARATUS, ANGLES +0° 15| PJ TYPE C Wl ND | NG FORM
IRERINGE PRIVATE RIGHTS OF OTHERS NG LIABILITY 1S ASSUMED THIS DRAWING PRODUCED BREAK SHARP EDGES 06 MAX |REO - :
THE USE OF . ANY INFORMATION, APPARATUS. WETHOD OR PROCESS ON PRO-ENGINEER FINISH ouess — [popL geT : VERSION NO. PLANT BLDG FL_[SHT OF [TYPE |CLASS
DISCLOSED IN THESE DRAWINGS. DRAWINGS MADE AVAILABLE FOR . 42 X'IO 5700 3 I 9 S U
INFORMATION 10 BIDDER ARE NOT 10 BE USED FOR OTHER REV DESCRIPTION BY |DATE| CHK |DEPT|DATE| PE | REQ |DATE[ORNL| DOE [DATE : : RELEASE LEVEL SE | 4 | - | | 6P REV
FORWARDING CONTRACTOR. REVISION OR ISSUE PURPOSE REVISION APPROVAL DRAWING APPROVALS DATE Fabrication 0
o — A ~ ~ | 1


tbrown

tbrown

tbrown
A local chamfer will be needed on the production Type "C" MC


8 7 6 5 ' 3 2 NEXT ASSY: 1F\NAL ASS Y ‘
> 54
FOR GEN. NOTES AND PARTS LIST SEE SHT . |
(1.97)
VN T MUM
1 > [ Fi‘
DATUM R = PLANE NORMAL TO WINDING CENTER
DATUM S = PLANE PASSING THRU WINDING CENETER AND X VECTOR AT DATUM R
DATUM T = PLANE PASSING THRU WINDING CENTER ORTHONGONAL TO DATUM S NN
RIS DETAIL A IS TYPICAL TO ALL POINTS ALONG WINDING CENTER. ]
B ~R.I8T +.025
— — //:iijjj; 005 “'> J
96— | NN
& [ or]alcTs
SPHERICAL SEAT LOCATIONS
SHOWN N TABLE IV. SHT ¢
OATA FILE SEI41-116P-SA TXT R.125 4025
. AND SEI41-116P-SB TXT G‘
J
4
$.6
47 . /\\” /
X
] 06 X45°
\
3 AS CAST SURFACES
ACCEPTABLE IF
TOLERANCE CAN BE ACHIEVED. M
- > ¢ AN F
30 0° 3.88 \\\ SEE DETAIL A
= ﬂ A\ /\
— N\ | U
DETA”_ B SEE DETAIL B .
SCALE 2. 000 o
— 6| MACHINED SURFACES —
VP| GROOVE TO BE MACHINED BY M <> N v T \\\
BALL AND MILL OR DISC CUTTER IF N
SAME TOLERANCE CAN BE ACHIEVED. Co ] O2|RITIS T
! 03
5 E
=)
e —
\\\\\\\\\ < ////// X-VECTOR CURVE
SPLINE PASSING THRU POINTS SHOWN IN
TABLE |1 SHT 9
A —SEE DETAIL C DATA FILE SEI41-116P-XV TXT
4 F\) <=
‘ > WINDING CENTER-
SPLINE PASSING THRU
% N POINTS SHOWN | N
=T TABLE | SHEET 9
DATA FILE SEI41-116P-WC TXT
) [)‘
SCALE  1.000
] Y > S \
:
) /< 7\\ C ‘
g
B 90
Q.
O
3 / E
L
< w
B
96 )
B 375 -16 UNC T 1. 125 \\\\‘\\‘if'
L 1B 625 oy O
_ & o1 [R[T]S T R -
TRUE POSITION APPLIES G
TO DEPTH OF
COUNTERSINK AND 75 Oak RjdfgeihN%E’er:E?”IOFLENkEI?Gzo’rdory
THREADED HOLE. | UT-BATTELLE u.s. GOVERNMENT contract DE-AC05-000R22125
¢ ? UT-BATTELLE, LLC. Oak Ridge, Tennessee
PROJECT NAME
| DETAIL C NATIONAL COMPACT STELLARATOR EXPERIMENT
\ ‘ SCALE 2..00¢ PROTOTYPE A
TYPE "C" WINDING FORM
' - F\) VERSTON 0. PLANT BLDG FL_ [SHT OF |TYPE |CLASS
42 x-10 | 5700 | 3 [2 9]l s |u
RELEASE LEVEL REV
Fabrication SE141-116P 0

-~ -~ |



d 7

8 7 6 ‘ 5 ' 4 3 2 NEXT ASS Y 1F\NAL ASS Y. ‘
TABLE V WINDING CENTER > 54
L OCATIONS FOR .5 INCH DRILL
Z SEE SHEET 9 FOR FULL PATTERN SRR 3
Z @ 5% 13UNC
No . X Y / .00 — L_11.0
2 50 37 523 |3 424 -6 237 DEPTH DETERMINED FROM WINDING CENTER
51 39 365 15 038 -8 5097 LOCATIONS . SEE TABLE V.
52 39.586 17.180 -11.025
53 39151 19.420 -13.132
0 54 38.929 21.791 -14.993
24 6
18
9
2|
2?
24
25
21

0 55 38.817 24.282 -16.619
S 56 38,449 26.635 -18.069
Q 0 Q 57 37.669 28.513 -19.526
Q Q
Q 58 36,975 30.375 -21.002
Q 7B 59 36.575  32.32 -22.499
“ N 50— /0 60 36,292 34471 -24.053
50 ~—>0 61 35.941 36,758 -25.657
\ Z 62 35.429 39.038 -27.302
R 0 0 O
Q (E—
Q
Q
Q

: . @ / — % 00
v A . N
\

- 2 75 U ST e o © ©©©® 0 6 6 6 Q
' - ; Vi

_ ﬂ /1))
B \ 7 1) 1] 1] \\ \
2 X , Q Q v V U
@ .50 THRU 9 QQ
BLEED HOLES LOCATED Q Q Q 9 \ Q)
IN ONE SECTION PER — .50
MODEL SET41-116P.PRT .
4
% Vs
— N 2

S A\l

Ll g o 0 -
i

O

SECTION  H-H

SCALE 1.000

L

W SE141-116P

Oak Ridge National Laboratory
managed for the DEPARTMENT OF ENERGY under

UT-BATTELLE u.5. GOVERNMENT contract DE-AC05-000R22725

UT-BATTELLE, LLC. Oak Ridge, Tennessee

PROJECT NAME

NATIONAL COMPACT STELLARATOR EXPERIMENT

SCALE  1.000 PROTOTYPE
TYPE "C" WINDING FORM
VERSTON NO. PLANT BLDG FL__|SHT OF [TYPE |CLASS
40 X-10 5700 3 3 91 S Rlél
RELEASE LEVEL v
Fabrication SE|4|'||6P 0

(@) . 4 0 g ‘ N -~ -~ | 1




6 5 ' 4 _ 3_ 2 NEXT ASSY:

——

FINAL ASS'Y:

d 7

FOR GEN. NOTES AND PARTS LIST Stk ORI

(30.07)

0

0“ 0]

A\
\ 129
AN

2D

/ 8 X
@ 1.00-8UNC -THRU
' & oro]alslc

BC

@ 1.250 -THRU heet 5

@ 010[A|B|C
e
e
/' 40 . 0°
pd

/

L

W SE141-116P

Oak Ridge National Laboratory
) UT-BATTELLE u.5 COtRMENT contraci DE-AC03-000822125
Va ¢ > UT-BATTELLE, LLC. Oak Ridge, Tennessee
NATIONAL COMPACT STELLARATOR EXPERIMENT
PROTOTYPE
TYPE "C" WINDING FORM
VERSTON WO PLANT BLDG FL__|SHT OF |TYPE [CLASS
4e X-10 5700 3 14 9SS Rlﬁl
RELEASE LEVEL v
Fabrication SE141-116P 0

. 4 0 g ‘ N -~ -~ | 1




d 7

L

W SE141-116P

7 6 5 ' 4 3 2 NEXT ASS " Y: 1F\NAL ASS Y
3X
97 39
89.57
86.93 |
8349
R.T5
1290 |
59 74
655 58
61 17 D
56 49
51 .62 giEi<::_r.|<:>Pd h/L'I\A
‘ SCALE  1.000
3208 ,f:;\\““~\\\\\
A
2789 /
//::\\\\
04 38 / N 4535
Oh
O O O \\\\\\ 44 .23
21 60 O a
. \/ N
X O
z O 42 47
19,60 / e — o
) \\“\\\\\\\ O \\\\ 4013
20.00 \\ \
2 4 \ O i
#1175 THRU N\ \_/ \\\ 3136
SPOTFACE BACKSIDE \ O
MINIMUM TO CLEAN UP \\\\ <:> \\\
R ) O A\ 34.9)
7?2
37256 24 3
21 .00
27 .99
5 00 19,4
14,03
— 347
A
| | | V | V | | | | | | | V
| |
V
8 4
2. 4]
23,57 ST
5x
@1 . 50-6UNC THRU 18,10
o6 08 HOLES INDICATED AND BETWEEN
D01 |M|AID
38 .09
27 37
— 13027
40 .27
3413
38.23
42 54
5000 :
/
47 .04 EE;EE:<::-1_ | <:>I\J Eig(:;"'E£3<:;
SCALE  0.250
5110 Oak Ridge National Laboratory
565 UT-BATTELLE u.5 COtRMENT contraci DE-AC03-000822125
68 19 ¢ g FEJREJEBCATTEEMLELE‘ LLC. Oak Ridge, Tennessee
73 o3 NATIONAL COMPACT STELLARATOR EXPERIMENT
90 .93 PROTOTYPE
90 47 TYPE "C" WINDING FORM
93 07 VERSITON NO. PLANT BLDG FL SHT OF |TYPE |CLASS
' 42 X-10 | 5700 3 15 91 sl
RELEASE LEVEL REV
Fabrication SE|4|_||6P 0

. 4 0 g ‘ N -~ -~ | 1




8 6 5 ' 4 3 2 NEXT ASS " Y: 1F\NAL ASS Y ‘
90 .76
8862 FOR GEN. NOTES AND PARTS LIST SEE SHT . |
85 .89
84.00
i 81 44 F1‘
72.86
6859
6417
59 57
5480
— 52.00
1988 ___+
L 1489
/////////’<Z:> <GZ> \Q§§§§§§x 34,25
<ZZ> —— Py <Z:> 29.96
5 / O § N\ G|
AN \_/ \/ |
O O/ ~. O\
1007 //iZZCy////’ N \__/ N <
pa ) \ o
40,22 o N\ AN
| 26 .20 r//
‘\\\ 4119 ___J
— 3900
3% <::
3873 23 00 T [
38 .65
A
36. 76 2036
3610 E
3443
20.00 /
5% - =
SAREE 1 .50-6 UNC THRU 32 8 g///////%>
HOLES INDICATED AND BETWEEN
& | 01|N|AIE R.T5
] 24 .98 ////////// "‘_
| 28.98]
1959 !
2414
800
E
1426 119,99
07
X B B B -
> \< -
02
426
) °|
27X 3%
9. 00 .75 THRU 2000 00 -
i LU 10 CLE AN LE
3%
9.5 ETimnE ed. 18 3 |
2898
| 32.8)
2498 | ———ﬂ
31.83] 310 ]
20.00
34 43 38 65
: 3676 T 3900 C:‘
3873 4119
2300
V
1027 —
B \\\\\\\ 26.20 EES'_ <::-]_ | <:>l\d P\I"I\d ___J
107 )/
B E—— N H
O A - ~ N
D e ~ =1 2996
~_ U] SN ) 0 | a
\\\\\\\\\\55“/ s N~ 34.25 =
3 = 1489 -
19 88 =
by
52.00
B
5480
5957
64 1]
B 58 .59 |
72.86
31,44 Oak Ridge National Laboratory
o ursarrene S
85 89 NATIONAL COMPACT STELLARATOR EXPERIMENT
8862
\ PROTOTYPE A
90 . 76 TYPE "C" WINDING FORM
VERSITON NO. PLANT BLDG FL SHT OF |TYPE |CLASS
SECT | ON CC— CC R?LEEASE LEVELX-IO 5700 3 6 9 S RlElV
Fabrication SE141-116P 0
(@) 0 | g ‘ N -~ -~ | 1




——

NEXT ASSY: FINAL ASS'Y:

FOR GEN. NOTES AND PARTS LIST Stk ORI

C > :
(
1« 3
@ L
@ 7Y 10.50 10.50
@1 .50 THRU .50
Q@ SPOTFACE BACKSIDE 7.00 700
Q MINIMUM TO CLEAN UP ‘ ‘
EEG 3.50 Sk
i ° Q}
V \V \D]

58.00

SECTION  P-P

L

W SE141-116P

Oak Ridge National Laborator
SCALE 0.250 ; fogr the DEPIItRTMENT OF ENERGY under y

manage
UT-BATTELLE u.s. GOVERNMENT contract DE-AC05-000R22125

> UT-BATTELLE, LLC. Oak Ridge, Tennessee

EEEEEEEEEEE

NATIONAL COMPACT STELLARATOR EXPERIMENT

PROTOTYPE
TYPE "C" WINDING FORM
VERSTON NO. PLANT BLDG FL _|SHT OF |TYPE |CLASS
4e X-10 2700 3 (7T 91 S 1 U

RELEASE LEVEL REV

Fabrication SE141-116P 0

. 4 0 g ‘ N -~ -~ | 1




;2 NEXT ASSY:

——

FINAL ASS'Y:

d 7

RR

R3.00

12.5¢

FOR GEN. NOTES AND PARTS LIST Stk ORI

T, |
= O
~% :u&%?nhb
:ﬂ?}v’;’.’”l/"ﬁ"x
= /(:47/4,*;"/5"",""%
"7«"’3{1:////' %” ()\
\\\\\\ '-\ |
2 [
A\ ]
N7
<
///: O
N
%
%
>
L)
Q
\\"\’
\\l,”;
;,,,’ O
1 ' \% W o
7S]
o ‘\
(ol i
| 11
.//)‘\ - Z
, =
= O

SECTION L-L

W SE141-116P

O o]
2.0
S O
) N
S O D
©)
O
@)
@)
© O
_ O
Q O
O O
~—{1] O O O Oak Ridfge No’rPiRoTnoTI FLob;)ro’rory
S - - A UT-BATTELLE «f Hipfl] il oot e
NATIONAL COMPACT STELLARATOR EXPERIMENT
\ PROTOTYPE
SECT'ON K‘K TYPE "C" WINDING FORM
SECT | ON kJ_ kJ VERSTON NO. PLANT BLDG FL_|SHT OF |TYPE [CLASS
42 X-10 91700 3 18 9138 Rlﬁlv
Fabrication SE141-116P 0
(@) . 4 | -~ -~ | 1

ostavie ]



d 7

8 7/ S 5 ' 4 3 2 NEXT ASS'Y: 1F\NAL ASS 'Y ‘
(FILE SEL4I-116P-WC TXT) (FILE SEI41-116P-XV.TXT) TABLE 111 SPHERICAL SEAT CENTERS -SIDE A TABLE [V o SPRLRICAL SLAT CENTLRS - o510t 8
(FILE SEI4]-116P-SA TXT) (FILE SET4I-116P-SB.TXT) F{
No . X Y / No. X ! /
60145 56.794  0.000 | 58.052 53.430  0.000 o Y : N X Y Z
: 0.
> 58.276 57.186  1.503 2 56.230 54.406 | 241 A TE R
3 56.596 58.526  3.327 S 94 o7l 05150 2814 ] | | |
2, 28.845 62.107 0.087 2 8| 439 B0 2729 3 857
4 55416 58.692  5.615 403,390 05,329 4,888 | | |
326,689 63.125 2.686 360100 60 647 5 514
5  54.871 58.162 8.086 5  52.861 54.197 7.168 - - -
5 54 700 57053 10 470 5 52 740 53 807 0 340 ELIMINATED BY POLOIDAL BREAK FLIMINATED BY POLOIDAL BREAK
: 54‘637 55‘902 ‘2‘743 ] 55 644 52 605 |1 450 O 54 57272 62.3713 10.067 5 58 930 59 895 9 560
‘ ‘ ‘ 6 54.393 61.003 [3.107 6 58 821 58 752 12 039
8 54.360 54.558 14,945 8 52,303 ol.347 13,471 | | |
O 53 748 53 201 |7 087 O 51 620 50 117 15 434 Io04.263 59.540 15.669 7 58 687 57 246 14 69|
0 55 767 51957 19123 0 50 587 48 979 |7 286 & 93.816 58.118 [71.976 & 58 227 55.549 |7 457 RR
| | | | | | 903128 56119 20,114 9 57.290 53.867 20.16
L 51,421 50.828 21.03 49,208 47,988 19,000 | | |
10 52.01  55.5068 22.09] 10 55 849 52 305 22 739
2 19.744 49.886 22 771 2 47.546 47.183 20.548 - - -
3 47797 49 153 24 37 3 45 665 46 566 2] 923 [T 50,564 54.548 23.864 53 948 50 967 25 099
‘ ‘ ‘ | | | [0 48,357 53.511 25,799 12 51 087 49 704 27 643
4 45661 48.609 25.690 443,638 46,104 23144 | | | A
5 43406 48 198 26 909 5 4] 500 45 737 04 243 13 457719 52.888 27.474 13 47 933 48 875 29 724
‘ ‘ ‘ | | | 4 4571719 52.888 27.474 4 47 933 48 875 29 24
6 41.088 47.830 28.018 6 39,362 45.311 25,253 | | |
15 45719 52.888 27.474 5 47 033 48 875 29 7124
[T 38.744  47.399 29.046 r 300166 44,9260 26,189 | | |
'3 36 404 46 795 29 99 8 35 005 44 274 27 037 6 41.582 52.184 29.594 6 43 374 48 124 32 065
‘ ‘ ‘ | | | 7360784 S1.213 31,630 17 38 828 47 2272 34 017
19 34,109 45.921 30.830 19 32,934 43,319 27,758 | | |
18 33.859 50.2260 32.7127 18 36 255 46 359 34 089
20 31.918 44.720 31.524 c0 30,975 42.0¢6 26.303 | | -
19 30.921 48.738 33.6995 19 33 743 45 107 35 §7
21 29,878 43.203 32,041 21 29,136 40.501 28.619 - - -
20 28196 46.840 34 447 20 31 39 43 438 36 454 A
22 27.960 41.481 32.335 ce 21218 36,9700 28,596 | | |
clo25.814 440704 34,924 21 29 |17 41 357 36 847
23 26,012 39.770 32.290 23 25.247 37.904 21.936 - - - O
o4 53895 38 421 3| 68 o4 23332 37 806 26 507 22 23.690 420727 35.023 P2 26 571 38 955 36 835
‘ ‘ ‘ | | | 2320046 41196 340566 273 23 262 36 608 35 9
25 21,752 37.807 30.385 2o 2l lAc 38,2610 24151 | | -
2419306 40,410 33.343 24 |9 545 35 355 33 7|
26 19.849 37.887 ?28.63| cb 20.32¢ 386.864 22.907 | | |
5T 2 194 38 324 26 68 5] 87055 30 416 20 993 2o T8l 403700 31,509 25 16.802 35.328 31.012
‘ ‘ ‘ | | | 26 15,299 40731 29.393 26 |4 788 35 755 28 503
28 16.673 38.852 24.645 c8 11,580 39.835 19,056 | | |
P 13,954 41202 21.198 27T 13 177 36.226 26 208
29 150192 39.316 22,564 29 16,161 40,022 I1.117 - - -
28 11815 41602 24.89] 28 || 744 36 580 24 079
30 13.689 39.615 20.469 SO0 14,706 39,780 [5.214 | | |
29 0. 18 41.822 22.60¢ 29 10 417 36 767 272 161
51 120134 39,566 18396 310 13,357 38.819 13486 - - -
30 8.296  41.097 20143 30 9 266 36 632 20 605
32 10.613 38.827 16.444 S A A T N R e | | |
31 6.263 40.297 7. 477 3 8 341 36 |21 19 489
33 9.437 37.164 14.867 S I AN N S L N N | |
37 4729 37.581 15,151 37 7 495 34 99| |8 534
34 8851 34.871 13,829 34 12.293 32.373 11144 - - -
33 4047 34237 13.604 33 06 900 32 975 |7 687
35 8.791 32.366 13.165 50 12,182 30,060 [0.68] | | |
25 0 101 29 86> |5 565 36 3440 27 94 9 749 34 4274 30971 12,533 34 6. 757 30.239 16.904
‘ ‘ ‘ ' ' ' 39 4811 28000 11.53] 35 T 143 27 069 |5 946
37 9.681 27.475 11.732 Si A T8 26,018 8.463 | | |
36 5.623 25.276 10.363 36 8 047 23965 14 630
38 10467 25.270 10.61¢ 38 4685 24.325 6.854 | | |
20 300 53180 0 306 30 5933 23 303 4718 31 6.529 /272.854 9.218 37 9 20 2| 435 |3 298
‘ ‘ ‘ 38 F.418 20,616 7.963 38 10 596 18 820 || 496
40 12144 21.365 T7.674 40 16,258 23,052  2.57] | | |
39 8.562 18.49¢ 5.826 39 12 307 16 432 8 577
41 13,054 200132 5.590 A1 17,825 22.789  0.764 - - -
47 179 19 494 3345 47 198720 90 415 -0 5|4 40 10.088 17.099  2.909 A0 14 080 15.223 5 4729
‘ ‘ ‘ | | e 4011957 16,468 -0.04] 4115 753 |4 79 D 888 5
43 15,620 19,190 vy 43 22 144 22,006 0.973 ) - - - ge . 0
) 42 14246 6. 185 -2.690 42 17 327 14 534 0 996
14 17,452 18.936 0,604 44 24.518 21.651 -0 806 , - - - —
) 43 17,295 15.963 -4.883 43 19 187 |4 234 -0 497
45 19.685 18.670 -1.883 45 26,854 21,200 -0.407 ] | | |
) 44 20,989 15,929 6. 181 A4 21 546 |3 987 -] 528
46 22.201 18,487 -2.462 46 29,172 20671 -0.000 ] | | |
17 54788 18 307 > 51 47 31 497 20 09 0 6] 45 24.341 16,081 6.979 45 24 031 13738 -2 078
‘ ‘ ‘ | | | 46 27129 16.260 -6.650 46 26 513 I3 465 -2 454
48 27.365 18.030 -2.36| 48 33,850 19,570 0,289 ] | | | 306
) 47 9.590 16.423 -6.737 47 29 052 13 138 -2 894 :
49 29,931 17.652 -2.270 49 36,219 19.295 -0.034 ) - - - 56 .40
) 48 3181 16.607 6.954 48 31 J47 12 838 -3 549
50 32,494 17.273 -2.415 50 38.478 19.471 -0.825 f - - -
5 35 028 17 (14 -2 930 | 10 280 20 286 -2 176 49 33.763 16.940 [.388 49 34 666 |12 798 -4 589 6.3
| | | | | = 00 34.91 11,462 -1.8710 — 50 37.523 13.424 -6.237
52 37.378 IT7.455 -3.943 oc 41259 21,6260 -3.899 ] | | |
ol 352102 11,937 8.195 5/ 39 365 |5 038 -8 597
53 38.999 18.5672 -5.590 03 AL 35T 23.244 -5 670 ) - - -
) 07 35.226 18.736 -8.937 5230 586 |7 180 -11 025
54 39.391 20.227 -7.51| o4 40,743 24,958  -1.238 ] | | | |
55 38048 27 059 -9 290 55 30 677 26 699 -8 50 03 34.86 20,190 -10.525 o 53 39 |51 19,420 -13 137
5o 38 254 23 967 10 90 56 38 487 28 468 -9 648 54 34414 21,963 7\2.67\ o 54 38 929 21 79| -4 993 | | _
) 00 A IO 23709 - 14,782 — 55 38 817 24 282 -16 619
OT  371.524 25.943 -12.42 ST 31.290 30.238 10,76 = | | | AICIRR
) 06 33.722 25.494 -16.600 L 5o 38449 26 635 -18.0609
08 36,701 27.920 -13.89 08 36171 31,978 2. 00 ] O | | |
) O0f  32.965 271.221 -18 165 - 57 37 669 28 573 -10 5726
09  35.763 29.820 -15.39 09 35.202 33.659 13,43 : . | | |
) 08  32.219 28.9472 -19.938 « 58 36 975 30 375 -21 007
o0  34.793 31.625 -16.98 o0 34,128 35.19¢ 4.9 ] - | | |
) 09 31789 30.680 -22.037 L 50 36 575 32 32 -22 490
61  33.903 33.362 -18.69 ol 33.01> 36.6¢6 -16.54 ] o | - |
) o0 31.601 32.532 -24.252 > 60 36 292 34 AT7| -24 053
672 33.146 35.089 -20.48 62 31.934 38.039 18 1T - - - <m
) ol 31.432 34.535 -26.390 g 61 35 94| 36 758 -25 657
63 32,490 36854 -22.26 63 30.919 39.505 -19.79 , - - - -
) o2 31016 36.787 -28. 427 2 35 420 30 038 -27 307
64 31.865 38.690 -23.99 64 30,020 41,090 -21.37 ] - | | |
) 63 30.363 39.455 -30.325 53 34 867 A1 31 -28 867
65  31.269 40.647 -25.59 60 29.386 42911 -2¢2.8] ] | - |
) od 29.81> 42.139 -31.890 64 34 447 43 849 -30 |10
66 30,783 42.808 -26.93 66 29.008 45.005 -23.94 f - - -
) 6o 29.615 46.521 -32.738 65 34 297 46 6672 -30 177 =
67  30.499 45.207 -27.87 o/ 28,900 47,333 -24.53 ] | | | =
68 30 477 47 768 -28 24 68 50 158 49 114 -24 38 66  29.936 00.526 -32.604 66 34 518 49 435 -30.70] =
‘ ‘ ' ' ' ' of 30.975 54.183 -31.496 67 35 155 5] 694 -30 034
69  30.808 50.319 -27.97 69 29,937 51.836 -23.58 ] | | |
) 68 32.694 56.972 -29.829 68 36 190 53 368 -29 060
70 31,626 52.619 -27.12 10 31,222 53.508 -22.42 , - - -
) 069 34.643 58.845 -28. 164 50 37 620 54 745 -27 890
71 32.955 54,471 -25.89 I 32,804 54817 -21.16 ) - - - D
. 10 36.454 60.295 -26.664 70 39 515 56 248 -26 413
12 34.623 55.924 -24.54 e 344560 56 011 -19.8] ] | | |
) T 37.859 61.845 -25.138 71 41 610 58 53] -24 277
73 36.363 57.257 -23.15 1335820 51.395 -18.45 - - -
. 12 38.400 63.7106 -23.437 10 42 626 61 802 -2 349
74 37.796 58.796 -21.64 Mo 360010 59 111 -16.64 ] | | |
) 13 37.785 ©5.0601 -21.84] 73 41 723 65 068 -18 670
75 38.357 60.653 -19.94 o35 181 60,810 -15.40 ] | | |
) 14 36,484 o1.2117 -20.554 74 39 894 67 567 -16 805
76 37.834 62.568 1829 76 33770 62.378 -14.23 , - - -
) 15 34.823 68,746 -19.51] 75 37 820 69 593 -|5 498
77 36.556 64.343 -16.9] P 32,0194 63,860 -13.23 ] | | |
) 16 32.825 10.502 -18.366 76 36 141 71 102 -14 565
18 34902 65.986 1577 18 30,624 65.372 -12.15 - - -
) 30,919 713.007 -15.995 77 35 380 72 063 -3 774
79 33118 67.574 -14.75 19 29.829 66.871 -10.47 ] - - -
) 18 30.913 15.204 -12.342 78 35 400 72 828 -12 505
80 31.730 69.226 -13.35 80 30132 67,939 -8.366 } | | |
) 19 32.762 16147 -8.730 70 36 062 73 179 -] 20|
81 31,467 70.665 ~-11.24 81 31415 68 301 -6.381 ] | | |
. g0 35.890 15.768 6.231 80 36 927 73 135 -10 499
82 32.350 T1.447 -8.964 82 33.393 67.975 -5.09] ) | | |
83 34 161 71 434 -7 148 83 35 600 67 |71 -4 744 gl 39.248 14.546 -5.61] &1 38 228 12 754 -10 254
‘ ‘ ‘ | | e g2 42,049 13176 -5.974 82 40 195 71 919 -10 534
84 36.508 T70.729 -6.383 84 31713 66101 -0, 106 ] | | |
83 44 562 11176 6.609 83 42 A43 70 845 -1] |3
85 38.865 69.675 -6.573 85 39.804 60 001 -0.19] ] | | |
) g4 46.915 10.349 1214 84 44 855 69 593 -11 856
86 41103 68,510 -7.182 86 41.755 63.898 -6.622 , - - -
) 85 49.203 68.867 [.844 85 47 346 68 212 -12 527
87  43.261 67.281 -7.937 81 43,615 62.689 -1, 444 ] | | |
86 51.483 67.2067 8.318 86 49 805 66 745 -13 085
88 45389 65.991 -8.677 86 45,006 61 412 -8.196 ] | | |
) 81 33.118 65.981 -8.754 87 52 134 65 250 -13 569
89 47.500 64,629 -9.320 89 47.455 60064 -8.880 , - - -
) 88 55.81% 63.8713 -9.196 88 54 389 63 711 -14 05
90  49.582 63.190 -9.909 90 49,3001 58.659 -9, 544 ] | | -
) 89 591.903 ©62.23I 9.584 89 56 663 62 103 -14 509
91 51,624 61.690 -10.47 91 51,121 571.220 -10.20 , - - -
) 90 59.750 60.773 -9.768 90 59 092 RO 40| -14 797
92 53.637 60.150 ~-11.04 92 52,949 55,164 -10. 19 ) | | |
) 91 61.321 59.647 9.589 91 61 731 58 707 -14 565
93 55.657 58.597 1153 93 54.831 54.315 -11.2] , - - -
) 92 62.491 58.963 -9.074 92 64 571 57 196 -13 358
94 57.737 57.067 -11.78 94 56,8001 52,930 -11.20 ] | | |
) 93 63.157 38.11T7T -8.233 93 7. .052 56 362 -10 490
95  59.894 55.659 -11.52 90 58.812 Sl 118 -10.74 ] - - -
) 94 63.511 58.182 6.815 94 68 024 56 478 -6 510
96 61.987 54.568 -10.49 96 60,658 50.858 -9.487 ] | | | 5 00
97 63 512 54 004 -8 487 07 6] 888 50 555 -7 459 95 63.245 059.200 -5.226 95 67.222 57.288 -2 709 :
98 63.981 54.255 ~-5.966 98 62.103 50.818 -5.098 SRR I R
99 63.347 54.877 -3.547 99 61,294 51,503 -2.35]
00 61.939 55.773 -1.57] 100 59.824 52,420 -1.280
01 60.145 56.794  0.000 0T 58,002 53,430 0.000 ‘
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