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TEMPLATE VERSION: 2021.08.02

4 3 U 2 1
EEZ?:E;'Of‘(i;ﬁéfy’!g::?;y:’zuo'\‘ CAVITY ASSEMBLY REV REVISION CONTROL DOCUMENT DATES SIGNATURES
o | Fiosserrco | Emmr e[ sweis
33 FC0034124 SHCS,1/4-20x0.5LGxFT,SB 8
STUD, THREADED - M8 X 50 MM LONG 316L RT, EP (REF FERMI
32 FC0046539 DWG MA-393926) ( 24
STUD, THREADED - M6 X 40 MM LONG, 316L RT, EP (REF FERM]
31 FC0046538 DWG MA-393927) ( 8
30 FC0019006 GASKET, COPPER - 2.75" FLANGE (REF FERMI DWG MA-393931) 1
29 FC0059887 ADAPTER, CF 2-3/4" TO 1/4" MALE VCR, MDC PN 414007 1
28 FC0051669 HOM FEEDTHRU - KYOCERA #GMM-B4786A 2
27 FC0084426 PICKUP, FIELD - KYOCERA #GMM-B9434C 1
26 FC0015555 WASHER, 1/4-0.281x0.625x0.06,5S316 8
25 F10073799 BELLOWS COVER 2
24 FC0077390 SHCS,M4x0.7x20LG-RT, 316LN, EP PER ED0011400 18
23 FC0041393 NUT_HEX, M8 X 1.25 X 6.5, SB 48
22 FC0041391 NUT_HEX, M6 X 1 X 5, SB 22
21
20 F10028993 WASHER, M8, 316L SS, ELECTRO-POLISHED 48
19 F10028985 WASHER, M6, 316L SS, ELECTRO-POLISHED 16
18 FC0016263 WASHER,M6-6.4x12x1.4,SS316L 12
17
16
15 FC0009374 HHCS,M6x1x40LGxXFT,SS316L 6
14 F10057230 HIGH "Q" FIXED ANTENNA TIP 1
13 F10017508 ASSEMBLY, BELLOWS BRACE - LCLS-II 1
12 F10015802 WELDMENT, HELIUM VESSEL 1
11 F10010529 BELLOWS, LCLS-Il HELIUM VESSEL 1
10 FC0058777 HIGH "Q" FIXED ANTENNA FEED THRU - SST INC.#FA33407CA 1
9 F00459459 FNAL CAVITY TRANS RING PROBE END 1
8 F00459457 FNAL CAVITY TRANS RING MC END 1
7 F10143973 NUT_BACKING_PLATE 6
6 F10047915 BLANK-OFF FLANGE AND VALVE ASSEMBLY 1
5 F00457202 FLANGE BLANK OFF CAVITY END 1
NOTES: (UNLESS OTHERWISE SPECIFIED) 4 F00439233 SCRF SEAL FOR NW8 FLANGE 3
3 F10026202 SEAL END FLANGE 1.3 2
1. ASSEMBLY MUST BE FREE FROM DUST, GREASE, OIL, CHIPS, AND BURRS. 2 F00439231 SCRF SEAL FOR NW40 FLANGE 1
1 F00439181 1.3GHZ LCLS-1I RF CAVITY ASSEMBLY 1
2. PLEASE REFER TO TECHNICAL SPECIFICATION LCLS-II-HE-1.2-TS-0085-R0 FOR TEM SARTH DESCRIPTION Ty
ASSEMBLY, SHIPPING, AND HANDLING INSTRUCTIONS.
PARTS LIST
3. FINAL RING DIAMETER DUE TO POST WELDING SHRINKAGE. _ unif;somiizlxsEspEi;XED - EZQVCV:ED MMSIQ;/{VAT'\'AE;L Ei:i ?;jﬁ:;gr‘ * FERMI NATIONAL ACCELERATOR LABORATORY
ITEM #8 TO BE MACHINED PER DRAWING SPEC. PRIOR TO WELDING. S B e =GR e R ATE i | X UNITED STATES DEPARTMENT OF ENERGY
ALTERNATE METHOD: ROUGH MACHINE ITEM #8 AND FINISH BREAK ALL SHARP EDGES, MAX: 015 USED ON NAME
PER DIMENSION SHOWN ON THIS DRAWING. DIVENSIONS BASLD ON: ASME Y14 5011964
MAX MACHINE ALL SURFACES, Ra: 3.2 F10041054 ASSEMBLY, LCLS'” PRODUCTION CAVITY
4. ADJUST SET SCREWS AS NEEDED TO ELIMINATE FREE-PLAY R VATERAL
BETWEEN ITEMS 1 AND 13. (SEE SHT 2, SECTION W-W) G N SoxE [ S [ormovee e R
THIRD ANGLE PROJECTION GROUP: __ Technical Division - Design and Drafting [CAGE CODE: OU5R6 AS SHOWN A2 F10023864 1OF3 P
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TEMPLATE VERSION: 2021.08.02

3 1
DESCRIPTION: LCLS-Il PRODUCTION CAVITY ASSEMBLY V REV | REVISION CONTROL DOCUMENT DATES SIGNATURES
oATEGORY: AsseMeLy 22-Dec-2021 DRAWN B.TREVINO
P F10023864-P-RCD 07-Feb-2022 | APPROVED B.HARTSELL
51°
(s1°) . = (505.5 ) =
FOR INSTALLATION OF 173.1 — _
SPLIT RING F10031029
12 —= (1M7) =
G - -
| | V=
] ] ]
| | AN :
| | ] |
: : Fi—
i i =
L e -

—

=

VIEW IN DIRECTION G'G

28

—

SECTION W-W

H_

SECTION F' F

SCALE 1:2

SECTION V-V

SECTION P' P

SCALE 1:2

SECTION R' R

SCALE 1:2
SECTION U = U

SCALE 1:2
2 PLACES

SCALE 1:5
UNLESS OTHERWISE SPECIFIED DRAWN M.SAWTELL DATE 01-Jul-2014
+x XX DO X o CHECKED M.KRAMP - 15 Jul 2014 * FERMI NATIONAL ACCELERATOR LABORATORY
— — — — - : -l UNITED STATES DEPARTMENT OF ENERGY
2 03 012 N/A ! APPROVED C.GRIMM DATE 16-Jul-2014
BREAK ALL SHARP EDGES, MAX:  .015 USED ON NAME
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-1994 F10041054
MAX MACHINE ALL SURFACES, Ra: 3.2 ASSEMBLY, LCLS-Il PRODUCTION CAVITY
DRAWING UNITS: MM
MATERIAL
@ G SCALE SIZE |DRAWING NUMBER SHEET REV
1.5 &
SEE PARTS LIST
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 AS SHOWN A2 F 1 0023864 2 OF 3 P
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TEMPLATE VERSION: 2021.08.02

4 V 2 !
DESCRIPTION: LCLS-Il PRODUCTION CAVITY ASSEMBLY REV REVISION CONTROL DOCUMENT DATES SIGNATURES
Zi?égggy;Lcﬁsggagfimsymm 22-Dec-2021 DRAWN B.TREVINO
P F10023864-P-RCD 07-Feb-2022 APPROVED B.HARTSELL
13 11 ///\\\
/I
5 8 DETAIL |
[ ]
|
7 1T\ )
% \? i \? @ :
\ é g é é A g S n \\@5
N PARN RN L\ \ ALy
petaiL C DETAu_[)*/\/

DETAIL N _

SCALE 1:2

EBW FULL
PENETRATION

(1462

SECTION B— B

DETAIL T
SCALE 1:2

EBW FULL

PENETRATION

——
—

) 234.6
234.2
NOTE 3

TIG- FULL /
\ PENETRATION /
N %
DETAH_(: S~ o
SCALE 2:1 T o
N | |0.50 A-B
DETAIL D
SCALE 2:1
UNLESS OTHERWISE SPECIFIED DRAWN M.SAWTELL paTE | 01-Jul-2014 * FERMI NATIONAL ACCELERATOR LABORATORY
X x| oaxxx | oexx #X° | CHECKED M.KRAMP DATE 15-Jul-2014 UNITED STATES DEPARTMENT OF ENERGY
2 03 0.12 N/A 1 APPROVED C.GRIMM DATE 16-Jul-2014 “
BREAK ALL SHARP EDGES, MAX: .015 USED ON NAME
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-1994 F1 41 4
MAX MAGHINE ALL SURFACES, Ra: 3.2 004105 ASSEMBLY, LCLS-Il PRODUCTION CAVITY
DRAWING UNITS: MM
MATERIAL
G SCALE SIZE | DRAWING NUMBER SHEET REV
1:5&
SEE PARTS LIST
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 AS SHOWN A2 F 1 0023864 3 OF 3 P
4 \ 2 1
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B D 4 e 3 Z 1

DESCRIPTION: 1.30HZ RFE_CAVITY HOM SPOOL PIECE REV REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: SPOOL PROJECT: ILCCryoModules 5 01 2015 R~ 5 CANGLOLS
A F00439150-A-RLD 18-Aug-2015 |APPROVED C. GRIMM

?15.00
SEE NOTE 2

-
** -

| 27102 A
|
] ‘ ]
] | ! ZF
3 9.10
| I $
( 21.12 ) | ( 7.10 )
3 SEE NOTE 3
i [
| 35.90
Em—— 5.48
NOTES: (19.13 )
SEE NOTE 3
) SURFACE 1S TO BE FREE OF DAMAGE R20.00
2) DIMENSTON COORESPONDS WITH PART \\\\L
NUMBER F00439157. TOLERANCE 1S TO N I
BE COORDINATED BETWEEN MANUFACTURERS |
AND EB-WELDERS - UNiSSX OTHEZWIXSE SPEiii;ED — DRAWN E.PIRTLE DATE 18-Apr-2005 FERMI NATIONAL ACCELERATOR LABORATORY
3) FINAL LENGTH AFTER MACHINING 72 70;3 70:12 7N/A ’10 CHECKED D.RICHARDSON DATE | 16-Sep-2005 UNTTED STATES DEPARTMENT OF ENERGY
OPERATION DETAILED ON DRAWING SREA AL SHARR EDBES 0.5 WAX. S SRS | 1675epma00n e
NUMBER F00439174 AND F00439175 CIVENGIONS SIS0 D) pe Y2009 | 301 74 é}E§E¥4Z RFE CAVITY HOM SPOOL
4) TRAILING ZEROS DENOTE TOLERANCE. AQi% ‘{Z:E%* e NIOBIUM RRR GRADE SCALE 5725 [oRAVING NOWEER SFEET T REV
451
GROUP: Accelerator Mechanical Support ‘C/—\GE CODE: OUSREB AB FQD439 l 50 l o l A

5 5 | 4 A 3 2 | 1
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DESCRIPTION: DESY 1.36HZ TESLA RF CAVITY HALF SUPFPORT RING
CATEGORY: RING PROJECT: ILCCryoModules

e

SECTION A-A

[« PART TO BE FREE OF DIRT, GREASE,
OIL AND CHIPS,

2. PART TO BE FREE OF ALL SHARP EDGES,
CORNERS AND BURRS,

3. DIMENSTONS TO BE DETERMINED BY
THE MANUFATURER TO ALLOW FOR
FUTURE EB-WELDING CONTRACTION,

4, TRATLING ZEROS DENOTE TOLERANCE.

REV REVISION CONTROL DOCUMENT DATES SIGNATURES
0/-Jul-2015 DRAWN G. LANGLOIS
B F00439151-6-RCD 18-Aug-2015 |APPROVED C. GRIMM
()~ -
‘=

0

SECTION B-B

FERMI NATIONAL ACCELERATOR LABORATORY

UNITED STATES DEPARTMENT OF ENERGY

I . 36HZ BARBELL SUPFORT RING

UNLESS OTHERWISE SPECIFIED DRAWN F.PIRTLE DATE 18’ADF’20©5
+X +X . X +X . XX + X/ X +X°
CHECKED D.MITCHELL DATE 16-Sep-2005
2 0.3 0.1z N/A 1°
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED M.FOLEY DATE | 16-5ep-2005 | NAME
DO NOT SCALE DRAWING
USED ON
DIMENSIONS BASED ON ASME Y14.5M-2009
MAX. ALL MACH SURFACES 3,2/ FOO4391 /~
DRAWING UNITS: MM
MATERT AL
SCALE SIZE
—{EZ:E}— NIOBIUM, RRR GRADE o
GROUP: Technical Division - Design and Drafting ‘ CAGE CODE: OUSR6 /&\:E

DRAWING NUMBER

0043912l

SHEET

[ o ]

REV

® o

| 4

A

3

7

| 1




4 3 \/ 2 1

V

EEZ‘jE'CPTT.'OLNC:L;',ff;‘ng;CZAV'TY END DISK FLANGE REV REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: FLANGE 21-Dec-2021 DRAWN B.TREVINO
E F00439152-E-RCD 07-Feb-2022 APPROVED B.HARTSELL

— 1 20.95
pETAIL B
//7;\
Y A\
- \
7 I
\\ g% //
I L ‘i
(#111) e A
— 8X 4.00 % 103:2.00
I il
o o A N
L a
-~ 8X 8.00
7 85.30
2X R0.80
<
I » |
e
/
/) 83.6 I _z/ !
O do.2]A] N
NOTE 3

< B
A section A-A SCALE

SCALE 4:1

NOTES (UNLESS OTHERWISE SPECIFIED):

1. WELDMENT TO BE FREE OF DUST , GREASE, OIL, CHIPS, AND BURRS.

2. DIMENSION COORESPONDS WITH PART NUMBER F00439168 (SHORT VERSION)
OR F00439167 [LONG VERSION). TOLERANCE IS TO BE COORDINATED
BETWEEN MANUFACTURING AND EB-WELDERS.

3. DIMENSION COORESPONDS WITH PART NUMBER F00439164. TOLERANCE IS

\

TO BE COORDINATED BETWEEN MANUFACTURERS AND EB-WELDERS. — U“i;E;SOTH'ii")‘(’fESPEf;fD — DRAWN E.PIRTLE DATE 18-Apr-2005 * FERMI NATIONAL ACCELERATOR LABORATORY
o e D-MITCHELL DATE | 16-Sep-2005 e UNITED STATES DEPARTMENT OF ENERGY
4. SURFACE CONTOUR TO BE MACHINED AFTER WELDING STEPS IN PART NUMBERS T e M.FOLEY DATE | 16-Sep-2005 L=
F10026403 [SHORT END DISK WELDMENT) AND F10026401 [LONG END DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-1994
DISK WELDMENT). MAX MACHINE ALL SURFACES, Ra: 3.2 F10026401, F10026403 1.3GHZ RF CAVITY END DISK FLANGE
DRAWING UNITS: MM
MATERIAL
5. ALL DIMENSIONS WITH TRAILING ZEROES DENOTE TOLERANCE. E» NIOBIUM, RRR GRADE SCALE SIZE | DRAWING NUMBER SHEET REV
AS SHOWN
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 A2 F004391 52 1 OF 1 E

TEMPLATE VERSION: 2021.08.02




12 I 1 10 g 3 7 = 4 3 2 1
DESCRIPTION: 1.3GHZ RF CAVITY LONG END TUBE ' ' ' REV |REVISION CONTROL DOCUMENT DATES ' SIGNATURES
CATEGORY: TUBE PROJECT: ILCCryoModules 0-Ju1-2015 — G CANGLO 1S

A FO0439153-A-RCD P ”CDGRWM
——— 19.5
( 3.00 )

\

© |40.2 A |

I 7RI
! z’x ‘
@78 .00
A
i *
I % |
@82 .80
SECTION B-B
- 129 .60
= ( 127.60 )
SEE NOTE 2
%7 31.00
A‘TI S B ]
| SEE
! NOTE 3 I
SECTION A-A
NOTES
1) DIMENSITON COORESFONDS WITH PART NUMBER FO0439159.,
TOLERANCE IS TO BE COORDINATED BETWEEN UNLESS OTHERWISE SPECIFIED DRAWN F.PIRTLE DATE | 18-Apr-2005 FERMI NATIONAL ACCELERATOR L ABORATORY
VANDE AL TURERS AL ER - IE L DE RS T e e e A =tiat = . MCCONOL OGUE oATE | 16-Sep-2005 UNITED STATES DEPARTMENT OF ENERGY
) FINAL LENGTH AFTER MACHINING OFPERATION DETATLED SREAK ALL SHARE EDGES 0.5 MAY. APPROVED F . MCCONQOLOGUE DATE | 16-Sep-2005 |NAME
ON DRAWING NUMBER FO0O4391 /9 DO NOT SCALE DRAWING USED ON
DIMENSIONS BASED ON ASME Y 14.5M-2009
MAX. ALL MACH SURFACES 3.2/ F 10026400 | . 36H/Z RF CAVITY LONG END TUBE
3 SUPPLEMENT FOR WELD SHRINKAGE TO BE DETERMINED DRAWING UNITS: MM
BY EB-WELDERS ii MATERTAL
E} SCALE SIZE | DRAWING NUMBER SHEET REV
AS SHOWN
4] TRA I LI NG ZEROS DENOTE TOLERANCE : ) ) ] CROUP: Technical Division - Design and Drafting | CAGE CODE: 0OUSR6 A l FQQ439 l 53 l " l A
= 11 10 S 3 7 | 5 | 3 | > | 1
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- 7 B 5 v 4 3 2 ]
DESCRIPTION: 1.36GHZ RF CAVITY LONG END HOM FORMTEIL REV REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY @ ANTENNA PROJECT: ILCCryoModules 4 )0 -2015 — 0 CANGLOLS
A F00439154 - A-RCD o501 e SRR
>X R3 o
45 - 3
2X 2.0 \<1 3.5
™ ’ A
Ly /;;;5%\ - KN A
“5> 2X R3 v v ([::::f ;::::53
V4 4X R3
R(3) S \_/
SECTION A-A e SECTION B-B SECTION C-C
/ 2 PLACES
e
/
D /// - __J
» 7
P7D2 =S R4 .2
- & T
A I \\7’ N A 34,6
4 _ | N
22.20 +0.05 / . 5.5
| ||'i
/
v e
BfO +0.05 - - ) b/ -
\
) S S N >X R15.0
*' ™~ ‘;' 77.7 \\»
A - LA \ S
N
"y ) ! k__J&\ VIEW IN DIRECTION D-D
X Rl .5 — o R .5
N7 e [SDEJ - [SDE] >g . g
- (34) —
NOTES (UNLESS OTHERWISE SPECIFIED) :
. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS. S —
T T T T PRI oMTE | 18- Apr- 2005 FERMI NATIONAL ACCELERATOR LABORATORY
2. PART TO BE FREE OF ALL SHARP EDGES, CORNERS, AND BURRS. - Tk F .MCCONOLOGUE DATE | 16-Sep-2005 UNITED STATES DEPARTMENT OF ENERGY
3. VENDOR SHALL SUPPLY THE PART SUFFICIENTLY PACKAGED TO 50 NOT SCALE DRAWING —_— e SRR
" PROTECT THE FINISH AND INTEGRITY DURING SHIPMENT AND STORAGE. PSS L | F004391 74 é[5§§§%7liF[jAVIT\( LONG END - HOM
4, TRAILING ZEROS DENOTE TOLERANCE. @ig4:::} BTN BRR CRADE SCALE  [STZE [DRANTNG Nowee SHEET | RV
e e e s e e |AZ|  F00439154 Lor 1] A
3 7 5 5 P 4 3 > | 1




12 I 1 10 g 3 5 = 4 3 2 1
DESCRIPTION: 1.3GHZ RE CAVITT LONG END HALF CELL ' ' REV [REVISION CONTROL DOCUMENT DATES ' SIGNATURES
CATEGORY: CELL PROJECT: ILCCryoModules 15-Ju1-2015 DRANN G. LANGLOIS

A FO0439155-A-RCD — e
THEORETICAL LENGTH
RIS l&——57,00—» EQUATOR
S - /DETAIL B
)
N l/ A
% (738,0) |-
DETAIL C - |
W N | !
= ; \ ‘ R42.,00
;! ) !
i 4 |
A [ |
™~ N |0.2|A|B
| [P
| +0.,05
— — < — — 78. 122.60 206.90 ]
l«— 7/ TO. 02 A
' |
| Y
FLIPSE 1
X - RJ.00 |
R - R12.80
| |
| | I~
/\ SECTION A-A Z
— “\‘\\\
\\\
\\
y - ()
/
' R1.5
/ / ‘
j .00+"g"
/ N7 e OTE 7
74
NOTES: : 107.00
I) THE INTERNAL SURFACE MAY SHOW NO DAMAGE CAUSED f
BY FORMING
\ R10.0O
2) DIAMETER, FORM, AND POSITION TOLERANCES MEASURED \
IN HALF CELL'S STRAINED CONDITION \\
3) DO NOT BREAK EDGES ON END CELL N
4) DIMENSION L™ DETERMINED BY THE MANUFACTURER
SO THAT DIMENSION 0.65 1S KEPT B
5) SUPPLEMENT FOR WELD SHRINKAGE ("S™) TO BE DETERMINED —--L
BY EB-WELDERS N
6) DUE TO THE MANUFACTURING PROCESS THE WALL S SCALE S5:l
THICKNESS BETWEEN RIS AND EQUATOR IS NOT UNLESS OTHERWISE SPECIFIED B} ,
CONSTANT — T T T T o e S OMTE| 187 Apr-2U0- FERMI NATIONAL ACCELERATOR LABORATORY
DETAIL B - ’0”3 S “12 o — | CHECKED D.RICHARDSON DATE | 16-Sep-2005 UNITED STATES DEPARTMENT OF ENERGY
7) ADDITIONAL MATERIAL NEEDED FOR CELL TUNING SCALE 10z : : —
PLUS ALLOWANCE FOR E-BEAM WELD SHRINKAGE [("S™). DO NOT SCALE DRAWING S SRS LD e e
FINAL SURFACE TO BE MACHINED UNTIL TUNED. aw%NiigNaAEQSEBRESCgME}é4n5m—2009 s e | 36H7 BFE CAVITY LONG END HALFE CELL
DRAWING UNITS: MM
8) VENDOR OPTION TO MACHINE FLAT OMITTING RI1.5 WATERTAL
SCALE SI/ZE DRAWING NUMBER SHEET REV
%gi}% NIOBTUM RRR GRADE
9) TRAILING ZEROS DENOTE TOLERANCE. #:::} I
7 7 , , GROUP: Technical Division - Design ond Drafting | CAGE CODE: 0USRG | AS SHOWN Al FQQArBQ l 55 Lo | A
= 11 10 S 3 5 | 5 4 | 3 | > | 1
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| 2 11 10 3 7/ @ 5 4 3 Z
Ei%gégwogatswz Rgagﬁééﬁ WECH@LD SE%L ' REV |[REVISION CONTROL DOCUMENT DATES SIGNATURES
“ “ ruoreches 31-Jul-2015 | Oram G, LANGLOIS
A F00439156-A-RLD 18-Aug-2015 [APPROVED C. GRIMM
THEORET ICAL LENGTH
RIS 57 70 FQUATOR
/////f—DETAIL C
|
i
B
( 670 )
DETAIL B -
) I
-
_\\77/ \\\R4ZDOO
B :
)\ \
A
< A ~J]o.2]alB
A<e—s3
— $70.00 e 206. 90 +8D05
3122 .60
Al
I I
/ ! amn +0.05
/ = M
:xﬂ // 10.02]A SEE NOTE 4
\r ! ) 1ol 7
\ ) Y, 0.50*010
/////;;/” SEE NOTE 4
FLL IPSE f
X — R12.00
R - R19.00 5 80
i Y
R5.00 —
A - 1. 00+"S"
R1 50 SEE NOTE 7/ —X—
NOTE 8 e 0 |
107,00
| N7 7 -0,05
AT, ‘
Z‘X |
1.70 |
NOTES: i . 4
1) THE INTERNAL SURFACE MAY SHOW NO DAMAGE CAUSED /N
BY FORMING ]
2) DIAMETER., FORM, AND POSITION TOLERANCES MEASURED N7
IN HALF CELL'S STRAINED CONDITION N : ; i
3) DO NOT BREAK EDGES ON END CELL .
4) DIMENSION "M™ DETERMINED BY THE MANUFACTURER R10.00
SO THAT DIMENSION O0.50 1S KEPT \\g U =
R42.00 SEE NOTE 5 DETAIL B
5) SUPPLEMENT FOR WELD SHRINKAGE (7"S™) TO BE DETERMINED SCALE 10:1
BY EB-WELDERS
122 .90
5) DUE TO THE MANUFACTURING PROCESS THE WALL - _ 3 00
| THICKNESS BETWEEN IRIS AND EQUATOR 1S NQOT
UNLESS OTHERWISE SPECIFIED _ _
CONSTANT — T T T T o e Sy OMTE| 187 Apr-2U0- FERMI NATIONAL ACCELERATOR LABORATORY
DETAIL C R | CHECKED C. JENSEN DATE | 16-Sep-2005 UNITED STATES DEPARTMENT OF ENERGY
7) ADDITIONAL MATERIAL NEEDED FOR CELL TUNING SCALE 10:1 | ? 0.3 | ©.12 | N/A :
PLUS ALLOWANCE FOR E-BEAM WELD SHRINKAGE ("S™), | / BREAK ALL SHARP EDGES 0.5 MAX. APPROVED C. JENSEN DATE | 16-Sep-2005 [NAME
FINAL SURFACE TO BE MACHINED UNTIL TUNED. e e e T o USED ON
UAX. ALL WACH SURFACES 3.2/ . |FO0438172 1 .3GHZ RF CAVITY MID HALF CELL
DRAWING UNITS: MM
3) VENDOR OPTION TO MACHINE FLAT OMITTING Rln5nzﬂl e
@ E» SCALE SIZE |DRAWING NUMBER SHEET REV
9) TRAILING ZEROS DENOTE TOLERANCE., ZAL AS SHOWN
] ] ] ] CROUP: Technical Division - Design and Drafting | CAGE CODE: 0OUSR6 1 c 1 A l FQQ439 l 56 l o l A
= 11 | 10 | g - 5 | 5 4 3 | > | 1




B D 4 e 3 Z 1
DESCRIPTEONE 1.36HZ RF CAVITY @W le FLANGE REV REVISION CONTROL DOCUMENT DATES STGNATURES
CATEGORY: FLANGE PROJECT: TLCCryoModules 05-0ct-2015 —— G _ANGLOLS
: ~0043915/-B-RLD 05-0ct-2015 |APPROVED . ORIMN
BX B0° A - OX @4.50 [ 7.10
: $ |0.3]A 2X 1.00 X 450\\
//€ ™~ A
X 050 +OO5 R | )
+0.05
= | @ 20.70 - -
NG /
@27 .00 C
SEE
NOTE 1 :
< ~ 315 .00
1 ] SEE NOTE 2
$33.80%9 " |
A<
SECTION A-A
NOTE
[ SEALING SURFACE MUST BE FREE OF
SCRATCHES WITH NO RADIAL SCORING
Z2) DIMENSTON COORESPONDS WITH PART
NUMBER FO0439150. TOLERANCE IS TO BE
COORDINATED BETWEEN MANUFACTURERS UNLESS OTHERWISE SPECIFIED DRAWN E.PIRTLE DATE | 18- Apr-2005 FERMI NATIONAL ACCELERATOR LABORATORY
AND EB-WELDERS e e P L oeckeo C.REID DATE | 16-Sep-2005 UNITED STATES DEPARTMENT OF ENERGY
3) USE PRIMARY MILLIMETER DIMENSIONS — [BE4K AL Siame eoces 0.5 uax. e SR e e
%%ggé@EWRT”{INCHES}SHOWQFOR e e Surences 5. | FO0438179, F00433180 1 .3GHZ RF CAVITY NW 12 FLANGE
HATERLAL NbEETI SCALE SI1ZE |BRAWING NUMBER SHEET REV
4) TRAILING ZEROS DENOTE TOLERANCE., @ % LR oF
GROUP: Technical Division - Design and Drafting ‘CAGE CODE: OUSR6 /A\B FQD439 l 57 l l B
® 5 | 4 Z 3 | > | |
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DESCRIPTION:
CATEGORY s FLANGE

0.02
®76.007;

NOTE 3

|

2

SEALING SURFACE MUST BE FREE OF
SCRATCHES WITH NO RADTAL SCORING

DIMENSTON COORESFONDS WITH PART
NUMBER FO0459171,

1.36HZ RF CAVITY NW 40 FLANGE
PROJECT ¢

ILCCryoModul es

S

TOLERANCE

BE COORDINATED BETWEEN

MANUF ACTURERS AND EB-WELDERS
TRATLING ZEROS DENOTE TOLERANCE.,

ﬁA

REV REVISION CONTROL DOCUMENT DATES SIGNATURES
05-0ct-2015 DRAWN G. LANGLOIS
: ~00439158-B-RLD 05-0ct-2015 |APPROVED C. GRIMM
23X ¢6u7 — =] 12.70
22X 1.00 X 450*ﬂ\Q
A A
A
I
SEE
g t0.05 |,
O
N6
C
SEE
NOTE
+0 .20
$55.20 " V
SECTION A-A
UNLESS OTHERWISE SPECIFIED DRAWN F.PIRTLE DATE 18’ADF’20©5

=X

+X. X =X . XX +X/X

2

0.3 O.12 N/A

CHECKED

D.RICHARDSON
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4 I\ 2 1
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TEMPLATE VERSION: 2018.12.03

DESCRIPTION: DESY 1.3GHZ TESLA RF CAVITY DUMBBELL WELDMENT REV [REVISION CONTROL DOCUMENT DATES SIGNATURES
PROJECT: LCLSIICryogenics B FOO43901 73-B-RCD 03-0ct-2019| DRAWN M. KRAMP
CATEGORY: ASSEMBLY 04-0ct-2019 | APPROVED Y. ORLOV

8X © |g0.4|A-B
SEE NOTE 2

SECTION A-A - ( 115.4 ) —=
THEORET I CAL LENGTH

\

- (823.,2) -
THEORET I CAL LENGTH C 5wl
7 FQUATOR WELDS
SEE NOTE 1
| el SEE
ié%E 5 NOTE 6
4_\\\\\ ////, \\\\\ ////’ ‘\\\\ ////’ ‘\\\\ ////, ‘\\\\ ////, \\\\\ ////’ ‘\\\\ ////’ ‘\\\\ /////__ Q5(7Q)
&"-—+ ----- Orr-—-- At e T — DT —- D 1 1 T Hr—-—"1 %--"}
L////// \\\\\\ ,///// \\\\\\ ,///// \\\\\\ ,///// \\\\\\ ,///// \\\\\\ ,///// \\\\\\ ,///// \\\\\\ ,///// \\\\\\J
@ (211.09)
NOTES:@
1) ENSURE THAT THE CLOCKING OF THE SUPPORT RINGS
ON THE DUMBELL WELDMENTS ARE HELD TO \N.hé
<) ALL PARTS ARE TO BE CONCENTRIC WITHIN O .4mm
ALONG DATUM A AND B
3) DEFINITION OF FORM AND TOLERANCES CONCERNING WELDING NOTES:
1) ASSEMBLY TO BE VACUUM TIGHT.,
WELD JOINT PREPARATION AT THE RIS AND THE
CAUATOR TO BE COORDINATED BETWEEN NO LEAK SHALL BE DETECTABLE ON THE MOST
IANUE ACTURERS AND ENAL SENSITIVE SCALE OF A HELIUM MASS SPECTROMETER
LEAK DETECTOR WITH A MINIMUM SENSITTIVITY OF
=10 ATM-CC/SEC FOR HEL TUM,
B NNV EE s A 2) ASSEMBLY TO BE CLEANED, AND PACKAGED SO AS TO | [F00439172]1.36GHZ RF_CAVITY DUMBELL] &
ASSURE NO CONTAMINATION FROM FORE TGN [ TEM PART # DESCRIPTION QTY
1S REQUIRED FOR ALL HANDL ING. CLEANING FPROCEDURE TO BE APPROVED BY FERMILAB. N Eos OThERWIes ePEcirio —— - PIRTLE oATE| 1B Apr 2005 e
30 ALL DESIGN, ASSEMBLY, AND HANDLING IS TO X | XX [ eXxxX | =xs/x | =" |cHECKED D.RICHARDSON DATE | 16-May-2005 2 FEURNMIITENDATSITOANTAELSADCECPEALRETRMAETNOTROLFABEONREARTGOYRY
5 ) ADDITIONAL MATERIAL NEEDED FOR CELL TUNING %g%g?’?gE;O STANDARD ULTRA HIGH VACUUM BREiK ALLZ}“_;RP E(;Géig MAngOBBI /:ZZZOVOEND D.RICHARDSON DATE | [6-May-2005 __
PLUS ALLOWANCE FOR E-BEAM WELD SHRINKAGE . DO NOT SCALE DRAWING
4) ALL ELECTRON BEAM WELDING, ACID ETCHING, OIVENSIONS BASED ON: ASHE Y14.54-2009 00439181
AL SRR ALE T EE MAREHNED R TR CLEANL INESS, AND HANDL ING PROCEDURES ARE g s e 2 Lo SbHs BARBELL WELEMENT Ass T
7) DO NOT BREAK SHARP EDGES ON END CELL DETAILED 1N DESY SPECIFICATION MHF-SL 1-1998 %:::% TR SCALE T STZE [RWING VR SEe
i THIRD ANGLE PROJECTION GROUP & Technical D\vwsiSoEE* [ié::;ISomdLér‘f(Tbmg‘CAGE CODE: OUSR6 e A l FOOAFBQ l 73 1 o l B

6 5 4 \ 3 > 1




| 2 11 10 3 7/ @ 5 4 3 ’ 1
DESCRIPTION: ASSEMBLY - 1.3CHZ RF CAVITY LONG END HOM ' REV [REVISION CONTROL DOCUMENT DATES ' SIGNATURES
CATEGORY : ASSEMBLY PROJECT: ILCCryoModules 5-J01-2015 — 5. LANGLOLS

A F004391/74-A-RLD 18-Aug-2015 [APPROVED C. GRIMM
- ( 86.50 ) =
SEE
I . WEL D
(17.50 ) NOTES
A\
§§§§ ( 2.00 )
/.
(1.73 )
N
SECTION B-B
SCALE 331 S0. 42
SEE
B WELD
L N\NOTES
\
‘ \
] N
..... N —— ST e
¥ \\\\\\\ | Q
| N |
| ' | S
_______________________________________ - \\ /10 2]A
ni //\ SEE NOTE 3
.............................................................. - = N
| )
s \§
i - \@%
| S
| \\\\\\\
| (33.90 ) \\\\\\\\\
““““““““““““““““““““““““““““““““““““ ay \\\\\\
|
WELDING NOTES:
1) ASSEMBLY TO BE VACUUM TIGHT. SECTION A-A
NO LEAK SHALL BE DETECTABLE ON THE MOST
SENSTTIVE SCALE OF A HEL TUM MASS SPECTROME TER 3 FOO439165Hh | .36HZ RFE CAVITY LONG END HOM FORMTEIL HOUSING |
LA DETECTOR WITH A MINIMUMESENSTTIVITY OF - FO0O439154 | . 36H RF CAVITY LONG END HOM FORMTEIL |
=10 ATM-CC/SEC FOR HEL TUM, °
2) ASSEMBLY TO BE CLEANED, AND PACKAGED SO AS TO 1 FO0439150 | . 36HZ RFE CAVITY HOM SPOCL FPIECE 1
ASSURE NO CONTAMINATION FROM FORE TGN [ TEM PART # DESCRIPTION QT
MATERTALS, METAL CHIFPS OR OTHER CONTAMINATES., PARTS LIST
. CLEANING PROCEDURE TO BE AFPROVED BY FERMILABD. UNLESS OTHERWISE SPECIFIED . .
T 3) ALL DESIGN, ASSEMBLY, AND HANDLING 1S TO - e T "INITED STATEG DEPARTMENT OF ENERGY
1) FINAL LENGTH AFTER MACHINING OPERATION DETAILED O LD S EARD AR UL A LR VALY > | 03 | ooz | wa | 10 | e HLEAARDEON PATE | 1675ep-2005
ON DREAWING NUMBER FO0O4=91 /9 BREAK ALL SHARP EDGES 0.5 MAX. APPROVED D.RICHARDSON DATE | 16-Sep-2005 [NaME

4) ALL ELECTRON BEAM WELDING, ACID ETCHING,
CLEANL INESS, AND HANDL ING FPROCEDURES ARE

DO NOT SCALE DRAWING
DIMENSTONS BASED ON ASME Y14.5M-2009

USED ON

ASSEMBLY - 1.36HZ RFE CAVITY LONG END

# # .
Z) T TEM I MUST BE CONCENTRIC TO [T TEM S TO WITHIN O.Z2 ETALLED IN DESY SPECIFICATION MOF -S| 1 -19909 g%MQ?ﬂﬁ&%ﬁmwggg/ F 10026400 HOM
AND MUST BE FOLLOWED. MATER AL
S0 bRV e MUS T e DUNCERTRLL T0 PEEM = O W TR N O = 51 WELD PREP TO MATCH WALL THICKNESS AT DISCRETION AQi% {:::P CEF PARTS | ST 2@5 SIZE | DRAWING NUMBER SHEET REV
OF MANUF ACTURER ’
] ] ] CROUP: Technical Division - Design and Drafting | CAGE CODE: 0OUSR6 A l FQQ439 l 74 l o l A
= 1 10 3 - 5 | 5 4 | 3 | > | 1




12 11 10 g 3 7 6 = 4 3 2 1

DESCRIPTION: 1.3GHZ RFE CAVITY SHORT END HOM ASSEMBLY ' ' ' ' ' ' ' REV [REVISION CONTROL DOCUMENT DATES ' SIGNATURES
CATEGORY: ASSEMBLY PROJECT: ILCCryoModules 04 Aug 2015 — C. LANCLOLS
A FO04391 /5-A-RCD oPrOVED T GRIMM

- ( 86.50 ) -~

SEE WELD
-— ( 17.50 ) —= NOTES

= ( 3.50 )

| \//\ *********************** 7
=

SECTION A-A

|
******************************************************************************************* ] //,gﬁzgﬁzﬁazZZzz?,
| \\\ 2 ) / ! ////////’/
| K ( 33.90 )SEE 7 7 | )
| | NOTE 1 / ‘ ////¢
: | <
| | /// | %
| | SEE / ‘ /¢ 7/ To. 2[aA
| | | / | /% SEE NOTE 3
L | o \
B i /ﬁ
A /
i 4 ,
S ———— —————————— 2 ///////// //////
ay 7277
|
NoTedEty
WELDING NOTES:
1) ASSEMBLY TO BE VACUUM TIGHT.
NO LEAK SHALL BE DETECTABLE ON THE MOST SECTION B-B
SENSTTIVE SCALE OF A HELTUM MASS SPECTROMETER 3 FO0439166 | .36GHZ FORMTEIL HOUSING SHORT 1
LEAK DETECTOR WITH A MINIMUM SENSITIVITY OF > |Fo0439162|1.36HZ RF CAVITY SHORT END HOM FORMTEIL| |
- AéééaBLYAigég/%EgAigg H%ﬁEJUgACKAGED . I | FO0439150 1 .3GHZ RF CAVITY HOM SPOOL PIECE I
5 I TEM PART # DESCRIPTION QTy.
ASSURE NO CONTAMINATION FROM FORE TGN SARTS [ IoT
NOTES:: MATERTALS, METAL CHIPS OR OTHER CONTAMINATES. S ———————
CLEANING FPROCEDURE TO BE APFROVED BY FERMILAB. DRAWN E.PIRTLE DATE | 18- Apr-2005
- - - - — FERMI NATIONAL ACCELERATOR LABORATORY
1) FINAL LENGTH AFTER MACHINING OPERATION 3] ALL DESIGN, ASSEMBLY, AND HANDLING 1S TO XX | eXaX | axax | e | ST o7z | 16-5ep-2005 TR S e R A
DETATLED ON DRAWING NUMBER FO0O439180 CONFORM TO STANDARD ULTRA HIGH VACUUM 2 0.3 0.12 N/ A Le
PRACT ICES BREAK ALL SHARP EDGES 0.5 MAX. APPROVED M. FOLEY DATE | 20-5ep-2005 |NAME
Z) T TEM #1 MUST BE CONCENTRIC TO TTEM #3 TO WITHIN O.~2 4) ALL ELECTRON BEAM WELDING, ACID ETCHING, DO NOT SCALE DRAWING ) USED ON
CLEANL INESS, AND HANDL ING PROCEDURES ARE 3&?%@5@?§%§£?@%ﬁ£mmw 00439180, F 10026402 ié%EUéLsF AV SEOHE T RN HON
3) T TEM #Z2 MUST BE CONCENTRIC TO ITTEM #3 TO WITHIN O.~2 DETAITLED IN DESY SPECIFICATION MHF -SL 1 -1899 DRAWING UNTTS: MM
AND MUST BE FOLLOWED ° e SCALE S1/E DRAWING NUMBER SHEET REV
4) TRAITLING /ZEROS DENOTE TOLERANCE. 51 WELD PREFP TO MATCH WALL THICKNESS AT DISCRETTON SEE PARTS LIST 3]
OF MANUF ACTURER

I T T ) ) CROUP: Technical Division - Design and Drafting | CAGE CODE: OUSR6 D A l FQQAFBQ l 75 l o l A
= 11 10 S 3 7 5 | 5 4 | 3 | > | 1
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TEMPLATE VERSION: 2021.08.02

10 6 V 4 3 2 1
EEE?:E:OL’\‘(‘:L;?CGHZ RF CAVITY LONG END HALF GELL ASSEMBLY REV REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: WELDVENT 21-Dec-2021 DRAWN B.TREVINO

' G F00439179-G-RCD -
07-Feb-2022 | approvED B.HARTSELL
NOTE 2 ,
EB WELD e
DEPTH 3.00 6 Y.
A /

MACHINE TUBE SURFACE ,

FLUSH WITH I /

FLANGE SURFACE / 5//

/ A
N\ N\ N /) \ /
/ \
700 % 141.60 \ /
I g 128.84 NOTE 2 \\ ,
NG 7 7 EB WELD = . /’
I, / DEPTH 3.00 ,
/ / % +0.20 7
/ / 53.8 — = . /
v % -0.12 \ ,
/ / 4 /
v / 2 N /
% % L ,
/ / N N6
o // \ -
\\\ /// / ° //
\\\\ \i - ///
—_— NN MACHINE TUBE SURFACE . =
\\ \\ \‘ FLUSH WITH T
V V FLANGE SURFACE
N6
DETAIL D NOTE 2 DETAIL C
SCALE 4:1 EB WELD SCALE 4:1
DEPTH 3.00
MACHINE TUBE SURFACE » "Lo" -

NOTES: (UNLESS OTHERWISE SPECIFIED )

/o,

O] $0.3/A-B

1. WELDMENT TO BE FREE OF DUST , GREASE, OIL, CHIPS, AND BURRS.

2. WELDING NOTES:

A. ASSEMBLY TO BE VACUUM TIGHT:

NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE SCALE
OF A HELIUM MASS SPECTROMETER LEAK DETECTOR WITH A

MINIMUM SENSITIVITY OF 2 X 10

0 ATM CC/SEC FOR HELIUM.

B. ASSEMBLY TO BE CLEANED, AND PACKAGED SO AS TO ASSURE
NO CONTAMINATION FOR FOREIGN MATERIALS, METAL CHIPS,
OR OTHER CONTAMINATES. CLEANING PROCEDURE TO BE APPROVED

BY

FERMILAB.

C. ALL DESIGN, ASSEMBLY, AND HANDLING IS TO CONFORM TO

STANDARD ULTRA HIGH VACUUM PRACTICES.
D. ALL ELECTRON BEAM WELDING, ACID ETCHING, CLEANLINESS, AND

HANDLING PROCEDURES ARE DETAILED IN DESY SPECIFICATION

MHF-SL-1-1999 AND MUST BE FOLLOWED.

NOTE 4

3. DIMENSIONS "L1" AND "L2" ARE DEPENDENT ON A FREQUENCY MEASUREMENT.
HALF CELL EQUATOR IS TO BE FINISHED TO FERMILAB SPECIFICATIONS
RELATED TO SAID MEASUREMENT ALLOWING ADDITIONAL MATERIAL FOR
WELD SHRINKAGE "S".

O] 0.3/ A-B
NOTE 4

TO BE FLUSH WITH
FLANGE SURFACE

SECTION A-A

— 15°

V

q

30°

SEE NOTE 3

"L1 Ll

SEE NOTE 3

DETAIL C

(198.6

THEORETICAL LENGTH

VIEW IN DIRECTION B—B

. NOTE 6

ﬂ

A4. ITEMS 1, 2, AND 3 ARE TO BE CONCENTRIC WITHIN & 0.3mm ALONG 5 F00439157 1.3GHZ RF CAVITY NW 12 FLANGE 1
DATUMS A AND B. 4 F00439160 1.3GHZ RF CAVITY NW 8 FLANGE 1
3 F10026185 FLANGE, BEAM - NW78 1
5. SEALING SURFACE MUST BE FREE OF SCRATCHES WITH NO RADIAL SCORING. 2 F10026400 WELDMENT, LONG ENG TUBE - 1.3 GHZ RF CAVITY 1
SURFACE MUST BE FREE OF DAMAGES. 1 F10026401 WELDMENT, LONG END DISK - 1.3 GHZ RF CAVITY 1
ITEM PART# DESCRIPTION QTY.
6. ADDITIONAL MATERIAL NEEDED FOR CELL TUNING PLUS ALLOWANCE FOR SARTS LIST
E-BEAM WELD SHRINKAGE. FINAL SURFACE TO BE MACHINED UNTIL TUNED. T ——— — = e | T3P 2005 *
= X O X o CHECKED D MITCHELL s 16-Sep-2005 FERMI NATIONAL ACCELERATOR LABORATORY
. ep UNITED STATES DEPARTMENT OF ENERGY
7. DO NOT BREAK EDGES ON END CELL. 2 | os | o | wa | 1 [meroves VL FOLEY one | 20-S0p2005 | WM
BREAK ALL SHARP EDGES, MAX: .015 USED ON NAME
DO NOT SCALE DRAWING
8. DUAL PASS WELD - ENSURE OVERLAP DIMENSIONS BASED ON: ASME Y14.5M-1994
MAX MACHINE ALL URFACES, R 32 F00439181 1.3 GHZ RF CAVITY LONG END HALF CELL ASSEMBLY
9. ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE. Eﬁ MATERIAL
SCALE SIZE | DRAWING NUMBER SHEET REV
SEE PARTS LIST 11&
THIRD ANGLE PROJECTION GROUP: __ Technical Division - Design and Drafting [CAGE CODE: OU5R6 AS SHOWN AO F004391 79 1or 1 G
10 6 N 4 3 2 1

I\
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TEMPLATE VERSION: 2021.08.02

10 9 8 7 6 V 5 3 2 1
DESCRIPTION: £-3GHZ SHORTFALF CELLASSY REV| REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: WELDMENT 21-Dec-2021 DRAWN B.TREVINO

K F00439180-K-RCD 07-Feb-2022 APPROVED B.HARTSELL
MACHINE TUBE SURFACE
NOTE 2 FLUSH WITH
EB WELD FLANGE SURFACE e
DEPTH 3.00 /// \\\\
I ) .
I // \\
// N6 N
MACHINE TUBE SURFACE NOTE 2 / \
FLUSH WITH / \
FLANGE SURFACE NOTE 2 , . 3 ‘ é\\\s/
EB WELD o / \ Q NS
/ — /H DEPTH 3.00 / g ~ ‘ ,
/ / s _ \
: 7 / | T L
K N ' v —= ¢ '
/ LIRS | | | 7 .
! \ // \\ \\
/ L o 0
/ : ] , \“ \é ) \\
/’ \ L | w7 % \ A |
| o o o \ | ¢ |
\ f
\ ‘ + CRu |
: N6 / \ o 105.60 \\ 3 //
\ | \ 93.50 \ // /
\\ / ' \ ), ' /// \
| e * \ /
. N N N N N
\ o peTaiL D \ ‘
\ o o ¢ /
\ 7 | e /
N 7 > \I\ — AN )
AN . e NN \J s
- 7, s , l i i S +
~__ e / ~ T~ }
\\\ /// . //}/,
N6
peTaiL D MACHINE TUBE SURFACE NOTE 2 ch;;Aﬁlég
SCALE 2:1 TO BE FLUSH WITH SECTION A_A EB WELD )
FLANGE SURFACE DEPTH 3.00
bo ||L1 w o - 5*:
B 88.0 . 15° NOTE 3
S |...___NOTE S5
I
"
I
l
— 22.5° &
O 70.3 AB
NOTE 6 ; N6
B |
\ 1
DETAIL C ‘
|
= (161.60 =
THEORETICAL LENGTH
O | $0.3|/A-B O] 20.3 A-B]
NOTE 6 NOTE 6
NOTES: [UNLESS OTHERWISE SPECIFIED) SECTION B_B
1. WELDMENT TO BE FREE OF DUST , GREASE, OIL, CHIPS, AND BURRS.
2. WELDING NOTES:
A. ASSEMBLY TO BE VACUUM TIGHT:

NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE SCALE

OF A HELIUM MASS SPECTROMETER LEAK DETECTOR WITH A

MINIMUM SENSITIVITY OF 2 X 10_10 ATM CC/SEC FOR HELIUM.

B. ASSEMBLY TO BE CLEANED, AND PACKAGED SO AS TO ASSURE

NO CONTAMINATION FOR FOREIGN MATERIALS, METAL CHIPS,

OR OTHER CONTAMINATES. CLEANING PROCEDURE TO BE APPROVED

BY FERMILAB.

C. ALL DESIGN, ASSEMBLY, AND HANDLING IS TO CONFORM TO
STANDARD ULTRA HIGH VACUUM PRACTICES.
D. ALL ELECTRON BEAM WELDING, ACID ETCHING, CLEANLINESS, AND
HANDLING PROCEDURES ARE DETAILED IN DESY SPECIFICATION
MHF-SL-1-1999 AND MUST BE FOLLOWED.
3. DIMENSIONS "L1" AND "L2" ARE DEPENDENT ON A FREQUENCY MEASUREMENT.
HALF CELL EQUATOR IS TO BE FINISHED TO FERMILAB SPECIFICATIONS
RELATED TO SAID MEASUREMENT ALLOWING ADDITIONAL MATERIAL FOR
WELD SHRINKAGE "S".
4. SEALING SURFACE MUST BE FREE OF SCRATCHES WITH NO RADIAL SCORING. 5 F00439157 1.3GHZ RF CAVITY NW 12 FLANGE 1
3 F10026185 FLANGE, BEAM - NW78 1
5. ADDITIONAL MATERIAL NEEDED FOR CELL TUNING PLUS ALLOWANCE FOR 2 F10026402 WELDMENT, SHORT ENG TUBE - 1.3 GHZ RF CAVITY 1
E-BEAM WELD SHRINKAGE. FINAL SURFACE TO BE MACHINED UNTIL TUNED. 1 F10026403 WELDMENT, SHORT END DISK - 1.3 GHZ RF CAVITY 1
ITEM PART NUMBER DESCRIPTION QTY.
& 6. ITEMS 1, 2, AND 3 ARE TO BE CONCENTRIC WITHIN @ 0.3mm ALONG
DATUM A-B PARTS LIST
-B. UNLESS OTHERWISE SPECIFIED DRAWN E.PIRTLE DATE 18-Apr-2005
. * FERMI NATIONAL ACCELERATOR LABORATORY
2| XX | SO | OOR | B |CHECKED D.MITCHELL DATE | 16-Sep-2005 UNITED STATES DEPARTMENT OF ENERGY
7. DO NOT BREAK EDGES ON END CELL. s o5 | o | wa | o5 Termovs I FOLEY one | 20-S0p2005 | WM
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
8. ELECTRON-BEAM WELD FROM BOTH SIDES TO ENSURE FULL PENETRATION AND DIMENSIONS BASED ON: ASMIE Y14.5142009
OVERLAP FROM FULL JOINT CONSUMPTION MAX MACHINE ALL SURFACES, Ra: 3.2 F00439181 1-3GHZ SHORT HALF CELL ASSY
" DRAWING UNITS: MM
MATERIAL
9. ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE. G e s i :C$L; SIZE | DRAWING NUMBER SHEET REV
THIRD ANGLE PROJECTION GROUP: __ Technical Division - Design and Drafting [CAGE CODE: OU5R6 AS SHOWN AO F00439180 1or 1 K
10 9 8 7 6 N 5 3 2 1

I\
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TEMPLATE VERSION: 2021.08.02

10 9 8 V 3 2 1
EEZ?:E‘ITIOL’\‘(‘:L;i?(DGHZ LCLS-1I RF CAVITY ASSEMBLY REV REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: WELDVENT 22-Dec-2021 DRAWN B.TREVINO

E F00439181-E-RCD 07-Feb-2022 APPROVED B.HARTSELL
(1126.2) —
THEORETICAL LENGTH
I [96.60) I m
_ O
O (]
————— 0
ol ] ] 1] T T [T ] } o
O (@]
= —— (60.6)
= (1283.4 =
THEORETICAL LENGTH
R80.0
R80.0 NOTE 2 NOTE 2 NOTE 7
NOTE 7
N
8X( 6.7)
45° ] ]
|
O O
i M M o M M M
N N N N N
30° ‘
O (@]
(©63.5]
(¥120) 24X ( $8.8) ii
‘O] 70.08/A-B O] 70.08/A-B O/ 70.08/A-B
NOTE 5 NOTE 5 NOTE 5
NOTES: (UNLESS OTHERWISE SPECIFIED)
. WELDMENT TO BE FREE OF DUST , GREASE, OIL, CHIPS, AND BURRS.
2. WELDING NOTES:
A. ASSEMBLY TO BE VACUUM TIGHT:;
NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE SCALE
OF A HELIUM MASS SPECTROMETER LEAK DETECTOR WITH A
MINIMUM SENSITIVITY OF 2 X ’IO-10 ATM CC/SEC FOR HELIUM.
B. ASSEMBLY TO BE CLEANED, AND PACKAGED SO AS TO ASSURE
NO CONTAMINATION FOR FOREIGN MATERIALS, METAL CHIPS,
OR OTHER CONTAMINATES. CLEANING PROCEDURE TO BE APPROVED
BY FERMILAB.
C. ALL DESIGN, ASSEMBLY, AND HANDLING IS TO CONFORM TO
STANDARD ULTRA HIGH VACUUM PRACTICES.
D. ALL ELECTRON BEAM WELDING, ACID ETCHING, CLEANLINESS, AND
HANDLING PROCEDURES ARE DETAILED IN DESY SPECIFICATION
MHF-SL-1-1999 AND MUST BE FOLLOWED.
. THIS DEVICE IS EASILY DEFORMED. A FIXTURE IS REQUIRED
FOR ALL HANDLING.
. ENSURE THAT THE CLOCKING OF THE SUB-ASSEMBLIES ARE HELD
TO +0.5° 3 F00439179 1.3 GHZ RF CAVITY LONG END HALF 1
+0.5°. CELL ASSEMBLY
. ITEMS 1, 2, AND 3 ARE TO BE CONCENTRIC WITHIN ¢ 0.4mm ALONG 2 F00439173 1.3GHZ BARBELL WELDMENT ASSY 1
DATUM A-B. 1 F00439180 1-3GHZ SHORT HALF CELL ASSY 1
ITEM PART# DESCRIPTION QTY.
. DEFINITION OF FORM AND TOLERANCES CONCERNING WELD JOINT PARTS LIST
PREPARATION AT THE IRIS AND THE EQUATOR TO BE COORDINATED UNLESS OTHERWISE SPECIFIED DRAWN E.PIRTLE DATE 18-Aug-2005 * FERMI NATIONAL ACCELERATOR LABORATORY
BETWEEN MANUFACTURERS AND FERMILAB. X XX | 2OX | X | X7 |CHECKED D.MITCHELL DATE | 20-Sep-2005 UNITED STATES DEPARTMENT OF ENERGY
2 03 012 N/A 05 | APPROVED M.FOLEY DATE 16-Sep-2005 “
. PUNCH 4mm HIGH, 0.2mm DEEP LETTERS X-FIRM CODE, ggﬁgfgtii‘é‘g:ﬁv‘aﬁ;“"*\x 0.5 USED ON NAME
Y-MANUFACTURING NUMBER. EA&EVV““ZIEE%EN;?EE;#?CS&lif"iﬂ'mg F10023864 1.3GHZ LCLS-Il RF CAVITY ASSEMBLY
. ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE. E» MATERIAL _— N - _
SEE PARTS LIST 1:2
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting [ CAGE CODE: OU5R6 AO F00439181 1 OF1 E
10 9 8 N 3 2 1

I\




5 D 4 ¥ 3 ’ 1
DESCRIPTION: SCRF SEAL FOR NW40 FLANGE REV REVISION CONTROL DOCUMENT DATES STGNATURES
CATEGORY: SEAL PROJECT: LCLSIICryogenics >3-Mar-2018 DRAWN M. KRAMP
G | F00439231-G-RCD  F5ao5015 Tmeoves S
= 5+0.1
-— N Rz 1.5 Rz 1.5
B54.5 9 | @ 44 .50
R
- ?49.5
Gl
EFDGES ARE TO BE
< A SHARP, DO NOT BREAK
— 4X 30°
SECTION A-A
NOTES:
1. PART 1S TO BE CLEANED THIS DESIGN IS THE INTELLECTUAL PROPERTY OF DESY

A&

AND DEGREASED,

MATERTAL &

EN AW-c060 T66

(AITMgS10.5 F22,

33,3200, /1)

ACCORDING TO DIN 34 / [SO 16016. THIS DRAWING HAS
BEEN REDRAWN WITH DESY'S PERMISSION FOR FABRICAT [ON
PURPOSES WITHIN THE USA AND IS TO BE USED
EXCLUSITVELY WITHIN FERMILAB., USAGE OUTSIDE OF

MIN. HBBO - MAX. HB75, HBWZ2.5/62.5 PER ASTM ELO. e e e e Ey
e oA E-PIRTLE orTe | 28-pr-2005 | EE FERMI NATIONAL ACCELERATOR LABORATORY
AT N kbt i T PP D.MITCHELL onte | 25-May-2005 | ipagem UNITED STATES DEPARTMENT OF ENERGY
2 0.3 0.12 N/ A 1°
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED T ARKAN DATE | 25-May-2005 | NAME
DO NOT SCALE DRAWING USED 0N
DIMENSIONS BASED ON ASME Y14.5M-2008
MAX. ALL MACH SURFACES 3.2/ F10O008819, F10041054 SCRE SEAL FOR NW4O FLANGE
DRAWING UNITS: MM
MATERTAL
' SCALE SIZE |DRAWING NUMBER SHEET REV
S SO A3 F00439231 Lot G
GROUP: Accelerator Mechanical Support ‘ CAGE CODE: OUSR6




r { e
REV DESCRIPTION DRAT el
APPROVED DATE
ER# 8021
g 00 ECO# B23G; $18.0 WAS #1800, DLARNOLD 10-FEB-2006
- 420 .50 +U. A ADDED NOTE 2, 4% 30° WAS 30° TYB,
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SCALE 2:1
O "o % 108.0
q A 4| P0.3|A|B
) %@( #8-32 (g111) <] L8]
(¢ 120.3®[A[B]
N\ 2%
DETAIL £ \ I\ ii -
S > \ — 1T __\"‘\\
) . \ ¢ 11 l+8"3 @ 143.00 // \\\
e [ [F0.3][A[B] (¢ [F0.3]|A[B] o
i I,II \ \\ ) \\
2>< 8.:0_ ;: ’1'| ) |‘\‘ | // \
N \/;A; t’ : ,/ : “ i II/ \\\\
il » / \‘
| !
\\' \
\\ 1T T N \
/ \ \
2X $8.73 ! | Q \
(¢ [g0.3[A]B] /
////
2X @ 13.5 DETAIL D
@ | Z0.6[A|B]
2X |80
I 1
- _;,| il DETAIL J
SECTION B B I SCALE 10:1
5.17+0.05
11.50+0.05
SECTION C o C
SCALE 2:1
NOTES (UNI_ESS OTHERWISE SPECIFIED):
l. PART MUST BE FREE FROM DUST, GREASE, OIL, AND CHIPS. UNLESS OTHERWISE SPECIFIED , - -
T T o T o e M. SAWTELL oATE| 06-May-2014 | sifE FERMI NATIONAL ACCELERATOR LABORATORY
2 PART CAN BE MADE FROM A SINGLE PIECE OF RAW STOCK, THEN . 03 P~ T - CHECKED M.KRAMP DATE | 29-May-2014 v UNITED STATES DEPARTMENT OF ENERGY
SPLIT INTO TWO PIECES WHERE INDICTATED. : ’
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED E.BORISSOV DATE | 30-May-2014 [Name
3. CERTAIN FEATURES CANNOT BE MACHINCED UNTIL DO NOT SCALE DRAWING ) USED ON
PART IS CUT INTO TWO PIECES. MAX. ALL MACH SURFACES 3.2/ oot |F 10031029 RING, SPLIT, CAVITY 1.3 GHZ
DRAWING UNITS: MM
5. DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE. i MATERIAL
% 316LN STAINLESS STEEL SCALE SIZE |DRAWING NUMBER SHEET REV
) GROUP: Technical Division - Design and Drafting | CAGE CODE: OUSR6 A 1 l__ 1 0008763 2 or 2 M
11 10 S ~ » 5 I 5 3 I > I 1




B

5

2

1

DESCRIPTION: HOLDER, BALL

CATEGORY: HOLDER PROJECT: LCLSIICryogenicSystem

@ 12-8,3 /\<

NOTES (UNLESS OTHERWISE SPECIFI

ED):

L. PART MUST BE FREE FROM DUST,

GREASE, OIL, AND CHIPS.

2 TRAILING ZEROS DENOTE TOLERANCE.

)
%

+0.04

90° @8. oo @7.20 g

|

SECTION /\'_/\

/%\\—-0,5 x 45°

REV | REVISION CONTROL DOCUMENT DATES SIGNATURES
T 12-May-2016 | orAWN B. DAMPHOUSSE
J F100087/64-E-RCD 20-May-2016 | APPROVED E.BORISSOV
Q0°
— @ 3.0

UNLESS OTHERWISE SPECIFIED DRAWN M.SAWTELL DATE 08-M -2014
T T oo o o T oo o L, FERMI NATIONAL ACCELERATOR LABORATORY
- - - - - CHECKED M.KRAMP DATE | 29-May-2014 ¥ UNITED STATES DEPARTMENT OF ENERGY
2 0.3 | 0.12 | N/A 1°
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED E.BORISSQV DATE | 30-May-2014 [NAME
B?MESEISSQLE@ESWCIJHGASME Y14.5M- 1994 | U5EP O
. F10017493, F1001 /508
MAX. ALL MACH SURFACES 5 5
DRAWING UNITS: MM 3 F10008759 HOLDER g BALL
MATERIAL
@ E 316|_N STAINLESS STEEL SCALE SI1ZE |DRAWING NUMBER SHEET REV
5:1
GROUP: Technical Division - DesiMnd Dr‘cN:inQ | CAGE CODE: OUSR6 A3 l__ 1 0008764 ]' oF ]' E

&

5

| 4

3 |

2




V

4.03

TEMPLATE VERSION: 2018, 1

4 3 \/ = l

DESCRIPTION: PLATE, LEVER TUNER ADAPTER REV |REVISTION CONTROL DOCUMENT DATES SIGNATURES
ATECORY s pLaTe [4-Aug-2019| DRAN M. KRAMP
5| F1000880/-B-RLD 27-Aug-2019 | APPROVED C.GRIMM
- (136)
NOTE 5
2X (16.8) —f=——=
X [ B/1o-18 ] <X 13.0 —~——
N [Q§D31} X 90’ NOTE 5
! NOTE ©
0.8
A= R120 NOM.
: “ NOTE 4
| ]
f 244&00 12,00
T NOTE 5 U | -
S ==
<X 3.0
= 30:0.12 === 10.00
SECTITON /\‘*/\

ST

NOTES: [UNLESS OTHERWISE SPECIFIED)

[« PART MUST BE FREE FROM DUST, GREASE,
OIL, AND CHIPS,

2. TRAILING ZEROS DENOTE TOLERANCE.
3. DIMENSTONS IN [.XX1 ARE IN INCHES.

I\

4, DIMENSION TO MATCH FINAL TUBE

UNLESS OTHERWISE SPECIFIED DRAWN M.SAWTELL DATE 20-Feb-2014
OUTSIDE DIAMETER ON DRAWING F10008818. — - - — g FERMI NATIONAL ACCELERATOR LABORATORY
*f *OX“BX *OX“lXZX *NX//AX T CHECKED M. KRAMP DAL SUTMOUZ0LE | e UNITED STATES DEPARTMENT OF ENERGY
5, ALL DIMENSIONS REPRESENT FINAL MACHINE A e T T = ORI R S
olZE5, EXTRA MATERIAL STOGK WILL BE B?MEE;IEEQLEAEESWCIJSG ASME Y14.5M- 1004 F10015802
REQUIRED, SEE DRAWING F10015807 FOR FINAL : : -
MACHINED SPECIFICATION FOR THIS PART. Draw G UNITar T CLATE, LEVER TUNER ADARTER
MATERTAL
6. DRILL AND TAP HOLES THROUGH BEFORE Eﬁ [N ERADE FETE O I
WELDING IN VESSEL [F10015802] ’ THIRD ANGLE PROJECTION GROUP:  Technical Division - Design and DFOP‘UMQ[CAGE CODE: QUSRE AB F 1 0008807 1 o 1 B

4 3 \ > 1



3 7 5 5 4 4 3 2 1
DESCRIPTION: TUBE, HELIUM VESSEL REV | REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: TUBE PROJECT: LCLSIICryomodule 03 Nov 2014 R 5 DANMPHOUSCE
A F1000s818-A-RLD 05-Nov-2014 | APPROVED C.GRIMM
5 =
- 25 - =~
/// N /// T N
3©°47;/”? \ / .
/ /%\ \\ // /\\ g\\¥\7 2300
A ' . %
I I , % : I
| 300 o
| - 437, 1 =~ | |
(@ 240) \ \ // (@ 240)
Y DETAIL D ‘\ .
(@235) \ DETAIL C . /
AN N . (p235.5)
- T Sk T
@B 232 . T < ) NEL T ¢ 232
: ] - pETAIL
DETATL B @23570 o P 235.5 O SCALE 1:1
SCALE 1:1 ;
& | Pp0.5|A-B] . B . B \\\f B B B & | P0.5|A-B]
ZAL A/ 1.0] A/1.0] 1AL
| i | i
B 6955
secTion A - A [#@1©0.5]A-B|C|
ROTATED FOR CLARITY THRU ONE WALL ONLY
@ 240+0.5
|Ofo.5]
—0.5]
NOTE
Y
>X @ 16.25
[(16D25) THRU ONE WALL ONLY \\x@
- - - — — — o
- 507.8 e = 90.9
= 962, 2 =
'/ ]o.5|CH
NOTES (UNLESS OTHERWISE SPECIFIED):
. PART MUST BE FREE FROM DUST, GREASE, OIL, AND CHIPS.
2. TO ACHIEVE DESIRED 0.D. TOLERANCE AND CIRCULARITY, O.D. MAY BE
SLIGHTLY INCREASED TO ALLOW FOR EXTRA MATERIAL FOR MACHINING
OF THE TUBE,
3. TUBE FABRICATION PREFERRED METHOD 1S SPIN FORMING AND UNLESS OTHERWISE SPECIFIED DRAWN M. SAWTELL DATE | 26-Felo-2014
CIRCUMFERENTIAL TIG WELDING FULL PENETRATION SECTIONS., o[ oo oo oo [ e | SR e | 30 Moy 2014 FERMI NATIONAL ACCELERATOR LABORATORY
THE 3 HOLE PENETRATIONS SHOULD NOT GO THROUGH ANY CIRCUMFERENCE WELDS. L [ 03 [oaz | wa | 10 :
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED C.GRIMM DATE | 30-May-2014 |NaME
3A. ALTERNATIVE METHOD 1S ROLLING AND FULL PENETRATION SEAM WELDING. DO NOT SCALE DRAWING , USED ON
WAX. ALL WACH SURFACES 3.2/ | F 10015802 TUBE, HELIUM VESSEL
4, ALL TITANIUM WELDS SHOULD GUIDELINES SPECIFIED IN SR e T
NOTES ON F 10015802, @ E» TITANIUM GRADE 2 Slc/;LEE SIZE |DRAWING NUMBER SHEET REV
GROUP: Technical Division - Design and Drafting | CAGE CODE: ouske | AS SHOWN AZ F 1 00088 l 8 L or | A
3 7 5 5 P 4 3 = | 1




o) 5

2

1

DESCRIPTION: ELBOW, HELIUM FILL LINE, 1.5"-0D, .083"
CATEGORY: ELBOW PROJECT: Pro_ectX650MHzCryomodu

Dl1l.7
[ @ .460 ]

NOTES [UNLESS OTHERWISE SPECIFIED]Z

I.  PART MUST BE FREE FROM DUST, GREASE,
OIL, AND CHIPS.

2. DIMENSIONS IN [ .XX]1 ARE [N INCHES.

-WALL
les

B15.9.9 5

[ @ .625 ]

REV

REVISION CONTROL DOCUMENT

DATES SIGNATURES

F10008988- - -RCD

DRAWN

APPROVED

15

R25 .4

25

UNLESS OTHERWISE SPECIFIED DRAWN M.SANTELL DATE | 26-Feb-2014
£X XX | XXX | exsX X * FERMI NATIONAL ACCELERATOR LABORATORY
CHECKED M.KRAMP DATE | 30-May-2014 ? UNITED STATES DEPARTMENT OF ENERGY
2 0.3 0.12 N/A 1°
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED C.GRIMM DATE | 30-May-2014 |NAME
E?MggglggéLgAgégwémGASME v14.5M- 1994 | V5D ON
MAX. ALL MACH SURFACES 3.2/ F1001580272 {ZLBOWQ HELTUM FILL LINE
DRAWING UNITS: MM
MATERTAL
SCALE SIZE |DRAWING NUMBER SHEET REV

© =

TITANIUM GRADE 2

L2 AB

GROUP: Technical Division -

Design and Drafting ‘ CAGE CODE: OUSR6

- 10008988  or |

@ 5

4

3

2

| 1




DESCRIPTION: PIPE, Ti CHIMNEY ADAPTER REV | REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: PIPE PROJECT: LCLSIICryomodule m———
o : F10008174- - -RCD T
/’/_E——<_\\\
2.1 — =g 1 X 33°
[ .O83] S N
| , |
\ / CORNER
\ / BEFORE APPLY ING
. / DETAIL 3 CHAMFER
S~ e DETATL C
T~ DETAITL C
- SCALE 5S¢
D37 .4 / - !
[ 3.834 ) etarl B :
NOTE 3 SCALE 5:l
@ 95.5
(R122)
NOTE 4
% % NOTE 5
——— 38,3 —=
- (39 . 9) =
150.8
secTion A~ A
NOTES (UNLESS OTHERWISE SPECIFIED):
. PART MUST BE FREE FROM DUST, GREASE, OIL, AND CHIPS,
2. ALL DIMENSIONS IN BRACKETS, [ X.XX 1, ARE IN INCHES. —
T T T M SANTELL onte | 27-Feo-2014 | BYRG FERMI NATIONAL ACCELERATOR LABORATORY
3. DIMENSION TO MATCH FINAL TUBE INNER DIAMETER ON ——CHECKED M. KRAMP DATE | 30-May-2014 ? UNITED STATES DEPARTMENT OF ENERGY
DRAWING F 10017486, L ] 93 o1z | WA |
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED C.GRIMM DATE | 30-May-2014 |NAME
4, DIMENSION TO MATCH FINAL TUBE OUTSIDE DIAMETER, DIMENS 10N BASED ON ASME Y14.5M- 1894 | 020 0N SIPE. Ti CHIMNEY ADAPTER
PLUS AN ADDTIONAL 2mm, ON DRAWING F 10008818, MAX. ALL MACH SURFACES 3.3/ F 10015802 3 |
MATERITAL
5. DO NOT BREAK SHARP EDGES, REQUIRED FOR ORBITAL WELDING. @ E» TITANIUM GRADE 2 SIC/:LIE SIZE |DRAWING NUMBER SHEET REV
4& GROUP: Technical Division - Design and Drafting | CAGE CODE: ousre | AS SHOWN AZ F 1 OODQ 1 74 L or | B




6 5

2

1

85?826;?0%”\9?2;1-5& HEIﬁé{HMEE'}'I?LPITg’NI%i_gégr:;lh;UBE - 174" TUBE REV REVISION CONTROL DOCUMENT DATES —_ SIGNATURES
- F10010159---RCD o
B15.9
[ & .625 ]
A NOTE 2 ( 135 _ 46.3
f\ 7R [ @ .25
(+ _
B4.6
[ @ .180 ] NOTE 2
B11.7—
A < [ & .460 ]
5.4
secTion A~ A
NOTES (UNLESS OTHERWISE SPECIFIED):
I. PART MUST BE FREE FROM DUST, GREASE, T oo T oo s T o M. SAWTELL onte | 26-Feo-2014 | SRR FERMI NATIONAL ACCELERATOR LABORATORY
0IL, AND CHIPS. . 3 Toz T un | CHECKED M.KRAMP DATE [ 30-May-2014 ¥ UNITED STATES DEPARTMENT OF ENERGY
2. DO NOT BREAK SHARP EDGES, REQUIRED b0 NOT SCALE DRAWING. o M i C-ORTW PATE | 0MayeO1% e
. . i USED ON
FOR BUTT WELDING. MAX: ALL WACH SURFACES 3.2/ | F 10015802 ADAPTER, HELIUM FILL LINE
DRAWING UNITS: MM
3. ALL DIMENSIONS IN [ 1 ARE INCHES. MATERTAL
@ E 316L STAINLESS STEEL, ANNEALED, UNS S31603 T | SR | PRAVING NUMEER SHEET | RV
GROUP: Technical Division - Design and Drafting | CAGE CODE: OUSR6 A3 l__ 1 OO 1 O 1 59 ]' oF ]' B

& 5

| 4

3

2

| 1




S 7 5
DESCRIPTION: BELLOWS, LCLS-11 HELIUM VESSEL 5 ﬂ7 4 3 2 ]-
CATEGORY : BELLOWS PROJECT: LCLSIICryomodule REV REVISION CONTROL DOCUMENT DATES eSS
= I—— N 28-Aug-2015 DRAWN G. LANGLOIS
DFETAIL C A [45D 1) B - 10010529-8-RCD 31-Aug-2015 | APPROVED C.GRIMM
SEE NOTE 4
Va \\///fDETAIL B
g \hUAL% } I ]
/ \ /
| | | ] 15— /a\
I N ; o
SESPRN /N
VENDOR SUPPL 1ED
o WELD CUFF
B0° ) .
@ 239:1 BELLOWS 0.D. ; /\ % / % $—2x 2.5
] A \
¢¢”Qgg!! s— |
> | y
@220 N Y
. o
+ O
P21z RPN DETAIL B é
1.D. CUFF O.D. CUFF SCALE 2: 1
B a - — @ 229

BP217"3 I
BELLOWS 1.0, > I
| t==—0.3
el )
g (4)— ) 3 [.012]
-/ {7 // \\ 1.3
| / o P
<1 A L T~
SCA N >\\¥
LE 1:2 e VENDOR SUPPLIED
WELD CUFF
! . 40°
] ]
NOTES (UNLESS OTHERWISE SPECIFIED): \ (j\/rﬁﬁ; ¥ i DETAIL C
. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS. //?/ SCALE 2: 1
> 2.3 CONVOLUTIONS ARE REQUIRED. DETAILS ARE TO BE SET BT THE SUPPLIER_IN ACCORDANCE WITH ASME OR 2-3 CONVOLUTIONS
EMIJA STANDARDS. . INNER AND OUTER DIAMETERS ARE TO BE CONTROLLED WITH THE DIMENSIONS SHOWN
SE -
3. BELLOWS SHALL BE HYDROFORMED WITH NO CRACKS, HOLES, PITS, DENTS, OR OTHER VISIBLE FLAWS THAT Sgglijghjlél/a
WOULD RENDER THE BELLOWS USELESS FOR CRYOGENIC VACUUM USE, :
4 WELD CUFFS SHALL BE DESIGNED BY THE SUPPLIER. THE FINAL LENGTH OF THE BELLOWS SHALL BE 45,1 mm AT
A MINIMUM. ~THE FINAL BELLOWS DESIGN SHALL BE DETAILED IN A DRAWING AND PROVIDED TO FERMILAB FOR
APPROVAL PRIOR TO PRODUCTION FABRICATION. THE FINAL DESIGN "FREE LENGTH" MUST BE HELD TO +/-0.5mm.
DESIGN MOVEMENT RANGE:  +2mm.
5 ALL CLEANING AND WELDING PROCEDURES WILL CONFORM TO THE AMERICAN WELDING SOCIETY SPECIFICATION:
AWS C2.4/62.4M: 2007, "GUIDE FOR THE FUSION ELDING OF TITANIUM AND TITANIUM ALLOYS.”
6. THE VENDOR'S WRITTEN PROCEDURE DESCRIBING THE CLEANING AND WELDING PROCEDURES MUST BE SUPPLIED
TO FERMILAR FOR WRITTEN APPROVAL BEFORE ANY PRODUCT WELDING.
7 INSPECTION OF FINAL PRODUCT WILL BE CONDUCTED AT FERMILAB PRIOR TO ANY ULTRASONIC OR WIRE-BRUSH
CLEANING. DO NOT MODIFY THE FINAL WELDS PRIOR TO FINAL ACCEPTANCE. WELDS SHOWING AND OXIDATION
UEVEL HIGHER THAN AN "AMBER™ DISCOLORATION WILL BE GROUNDS FOR NON-ACCEPTANCE.
8. ALL WELDS TO BE VACUUM TIGHT. NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE SCALE OF A HELIUM
UEAK DECTECTOR WITH A MINIMUM SENSITIVITY OF 2 X 107 ATM. CC/SEC. STABILIZE BELLOWS PRIOR e T ————
70 WACUUM TEAK TESTING TO AVOID DAMAGE. — T o = HART PATE | e4-Feb 2014 FERMI NATIONAL ACCELERATOR LABORATORY
+ + X, +X. +X/X +X°
9. MATERIAL CERTIFICATIONS ARE REQUIRED AND MUST BE INCLUDED WITH SHIPPING. THERE WILL BE NO 0.5 | 0.3 | 0.10 | na CrECAED N. TANOVIC DATE | 05-Mar-2014 UNITED STATES DEPARTMENT OF ENERGY
PRODUCT ACCEPTANCE WITHOUT THE PROPER MATERIAL CERTIFICATIONS,
BREAK ALL SHARP EDGES .015 MAX. APPROVED C.GRIMM DATE | 05-Mar-2014 [NAME
. DO NOT SCALE DRAWING
10” gogﬁgN@AgﬁE?gggE; EAQE[\EIONS BASED ON ASME Y14.5M-1994 USED ON
. (.
4 BAR COLD 12K A NG N e CES 3 F 10023864 BELLOWS, LCLS-TT HELTUM VESSEL
I1. MAX. LIFE CYCLES: LESS THAN 100,000 EZ:Z} MATERTAL TITANIUM GRADE 2
SlCADLZE SIZE |DRAWING NUMBER SHEET REV
8 7 ZP GROUP: Technical Division - Design and Drafting | CAGE CODE: ousrs | AS SHOWN AL - 10010529 Lol B




V

TEMPLATE VERSION: 2018.12.03

@

V

I

DESCRIPTION: LCLS-11 PRE-PRODUCTION HELIUM VESSEL WELDMENT

PROJECT: PIP-11_650Mnz

CATEGORY: WELDMENT

300.5
298.5

A\

(@235.5)

/12 1[a-B]c]

[t

i

=l |

(807.8)

NOTES: (UNLESS OTHERWISE SPECIFITED)

FOR ADDITIONAL MANUFACTURING

o ASSEMBLY MUST BE FREE FROM DUST,

PLEASE SEE TECHNICAL SPECIFITCATION

OREASE

(962.2)

TLCLS-TT-HE-1.2-T5-0085-RO"

INFORMAT [ ON

OlL, AND CHIPS. MUST

BE PROFPERLY PACKAGED TO AVOID DAMAGE DURING SHIPFPING.

3 ALL WELDS TO BE SMOOTH FOR COSMETIC APPEARANCE .

4.  ALL WELDS MUST BE CONTAMINANT FREE,
FPROPERLY TO REMOVE MILL SCALE,

MOTSTURE AND OXIDATION,

DIRT,

WELD JOINT MUST BE CLEANED
DUST, GREASE, OIL,

[ ALL CLEANING AND WELDING PROCEDURES WILL CONFORM TO THE

AMERTCAN WELDING SOCIETY SPECIFICATIONS

AWS G2 4M: 2007/,

"GUIDE FOR FUSTON WELDING OF TITANIUM AND TITANITUM ALLOYS.™

S WELD MUST BE PERFORMED WITH AN ARGON PURGED SYSTEM,

ARGON FLOW [5 REQUIRED
OF 20 PPM OR LESS,
DISCOLORAT ITON.
NOTE /.

/s WRITTTEN PROCEDURE DESCRIB
MUST BE SUFPFPLIED TO FERMI
WELDING.

S WELDER MUST BE QUALITF IED

INCTTTANTUM WELDING,

A CONTINUOUS

INSTIDE THE TUBE TO GET THE OXYGEN COUNT
WELD MUST BE FREE OF ALL TITANIUM OXIDATION AND
EXCERPTIONS CAN BE MADE BUT MUST BE DETAILED PER

ING THE CLEANING & WELDING PROCEDURE
LAB FOR APPROVAL PRIOR TO ANY PRODUCT

VERITF ICATION

DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPRPLIED TO FERMILAB

PRIOR TO ANY PRODUCT WELDING.,
9. LEAK CHECK.

NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE

SCALE OF A HELIUM LEAK DETECTOR WITH A MINIMUM SENSITTIVITY

(MDL) OF 2 x 10°7°

10, ALL WELD PROCEDURES MUST FOLLOW GUIDELINES LISTED
EDITION OF THE ASME BRPVC SECTION 8,

MBAR x LITER / SEC,
DURING THE LEAK CHECK SHALL BE LESS THAN 1 X

THE VACUUM LEVEL
107" TORR.

IN THE LATEST
DIVISION 1.

L'l ALL TITANIUM WELDS MUST BE RADIOGRAPHED ACCORDING TO THE GUIDEL INES

IN THE LATEST EDITION OF THE ASME BRPVC SECTION O,

PARAGRAPH UW-951.,

e A TPULL-0UT™

AND BUTT WELD OF THIS JOINT
HAVE PRIOR APPROVAL FROM FERMILAB,

DIVISION 14

IS ACCERPTABLE, BUT MUST
TEST SAMPLES MUST BE MADE AND

EVALUATED BY FERMILABR AS PART OF THE ACCERTABLE CRITERIA,

3. MATERTAL MAY BE REMOVED FROM

[ TEMS

I AND 10 TO MATCH DIMENSITON,

14, [TTEMS 6 AND 7/ REQUIRE COLD SHOCK W/Lne AND He LEAK TEST PER NOTE S

PRIOR TO WELDING TO TANK.,

PRESS FIT
THEN FULLY WELD
NOTE

~

IS
N
W
U1

N

INTO

4% 24 9 4

| | Jo.25]A-B]C

4 SURFACES

SHEET 2

[TEM 4
I[TEM ©6 AND 4
1

l
NOTE

=
123

SECT TON
SCALE

l

- A

52

4 SURFACES

/10.25]A-B]C]
4 SURFACES

4X (o/16-18)

d | go.

25 [A-B|C|

FPRE-MACHINE

[TEM |1

REV [REVISION CONTROL DOCUMENT DATES SIGNATURES
26-Dec-2019| oram M. KRAMP
i F10015802-F -RCD 10-Jan-2020 | APPROVED C.GRIMM
X 24,00

4 |0.25M) |A-B|C]

FINAL MACHINE ITEM I
SHEET 2
secTion L) - )
/4" 0.D. X .035 WALL THICKNESS X 100MM LONG
IS FL0045835 316l SS SEAMLESS TUBE 1
/4" 0.D. X .035 WALL THICKNESS X ZOOMM LONG
L4 FLo045834 316l SS SEAMLESS TUBE 1
TEE, TUBE - 4.0" OD .0OB3" WALL THICKNESS 3160
I3 FL0045719 WCB FLOW PRODUCTS B7W-1 4.0%. 1
SOCKET WELD GLAND 1,/4 INCH
- SLObsE e SWAGELOK SS-4-VCR-3, NO EQUIV. -
FEMALE NUT 1,4 INCH
I FL0021926 SWAGELOK SS-4-VCR-1, NO EQUIV. <
10 F100138181 PAD, ROLL ING 2
9 F10018180 51N, CLAMPING ]
3 F10017519 RING, WELD BACKING ]
7 F1001 7488 RING, TI1-SS TRANSITION - FILL LINE >
5 F1001 /486 RING, T1-SS TRANSITION 2-PHASE ]
5 F10010159 ADAPTER, HELIUM FILL LINE >
2 F100001 74 SIPE, T1 CHIMNEY ADAPTER ]
3 F 10008958 CLBOW, MELIUM FILL LINE >
> 10008818 TUBE, HELIUM VESSEL ]
1 10008807 SLATE. LEVER TUNER ADAPTER >
[TEM| PART NUMBER DESCRIPTION aTY
PARTS LIST
UNLESS OTHERWISE SPECIFIED DRAWN MDSAWTELL DATE 25*F@b*2014
T o T T oo T o oo YT o o] & PERMI NATIONAL ACCELERATOR LABORATORY
! -3 | 612 ] NA I [apPROVED C.GRIMM DATE | 30-May-2014 M
BREAK ALL SHARP EDGES, MAX: 0,5 J=eD on NANE
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-1994 Flo@23864A
MAX MACHINE ALL SURFACES: 3.2/ WELDMENT , HELIUM VESSEL
DRAWING UNITS: MM
MATERITAL
G 316L STAINLESS STEEL, ANNEALED, UNS S31603 f?gLE& S1ZE \DRANING NUMBER SHEET REY
THIRD ANGLE PROJECTION EFECJEUPF:ARTTeSChnL\ijTD\;\SA'\EMLfGDF;j\[;E ofd Ei;C\Nn;{UCMAGUENECEJ[?ESs EJB;FEE? AS SHOWN A l F l OO l 58@2 [ or 3 F

o

/)

2

I

\
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TEMPLATE VERSION: 2018.12.03

DESCRIPTION: LCLS-11 PRE-PRODUCTION HELIUM VESSEL WELDMENT REV [REVISION CONTROL DOCUMENT DATES SIGNATURES

. . ~ 26-Dec-2019| DRAWN M. KRAMP
PROJECT: PIP-11_6850Mn F F 1 OO l 58@2 _ F _ RCD 0 R —— IR
CATEGORY: WELDMENT an -

N o —m—_ - —
L ~— — ~ - \‘~

——
-

~— — ‘~\-_ - ~—~——————T

— O

(162.7) =
4 3
] ]

| ! — ] - — — A — -1 — — — — —— — I
Y r i |
SECTION -
SCALE 132
= (437.1) =
= 2X 650 == - 2X 104,7

A

+ — = %717D
2x (7.4) 9[% 3 BOTH SIDES
T / s B i

(136) Vel
2/2. 35 342.35

271,35 $ B - - _ _ _ _ A%// X 341,35 EEZS — _ _ _ _ S e E

& [0.25@ [A-B[C] k&\\ & Jo.25@[A-B|C]

@
W/ﬁ %::]]E —13 ==

BOTH SIDES view 5
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BREAK ALL SHARP EDGES, MAX: 0.5 JSED On NAME
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y 14.5M- 1094 F 10023864
MAX MACHINE ALL SURFACES: 3.2 WELDMENT , HELIUM VESSEL

DRAWING UNITS: MM

MATERTAL
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TEMPLATE VERSION: 2018.12.03

o) 5 4 V 3 2 1
DESCRIPTION: LCLS-11 PRE-PRODUCTION HEL TUM VESSEL WELDMENT REV IREVISION CONTROL DOCUMENT DATES SIGNATURES
PROECT: PIP-11_650Mnz = Z’6-Dec-2019 | DRAWN M. KRAMP
CATEGORY: WELDMENT /\ = F100158072-F -RCD 10-Jan-2020 | APPROVED C.GRIMM
272.35 \
271.35
|l J0.25]A-B|C
4 SURFACES
A
2X 104,77
VIEW IN DIRECTION F -F \\\
SCALE 1:4 @ §
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A SECTION E -E
/) 10.25|A-B|C = 962, 2 - SCALE [:¢4
4 SURFACES
SCALE | :4 SCALE 1 :4
e —— L SATTELL T 2 FERMI NATIONAL ACCELERATOR LABORATORY
=X XX | EXGXX | XX +X°  |CHECKED M. KRAMP DATE | 30-May-2014
1 05 o 1o U 1 pr——— ST Sare | 30 Way 2014 “ UNITED STATES DERPARTMENT OF ENERGY
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M- 1994 F 10023864
MAX MACHINE ALL SURFACES: 3.2/ WELDMENT , HELIUM VESSEL
DRAWING UNITS: MM
MATERITAL
E» 316L STAINLESS STEEL, ANNEALED, UNS S31603 ffgLE& =125 |DRAWING NUMBER SHEET | REV
THIRD ANGLE PROJECTION EFEOEUPF:ARIeSChnL\ijTD\I/\s/.\itnLfGDF;g\\[;E ofd Ei;C\Nn;{UCMAGUENECEJ[?ESs EJB;FEE? AS SHOWN A l F l OO l 58@2 3or 3 F
5 5 4 \ 3 > 1

\



4 3 & z 1
DESCRIFTION: 2-PHASE TRANSITION RING, T1-55 REV | REVISION CONTROL DOCUMENT DATES SIGNATURES
0B6-Aug-2015| DRAWN G. LANGLOIS
A F1001/7486-A-RCD 07-Aug- 2015 | APPROVED C. GRIMM
/////“7‘\\\\
/ \\\
;7/ >X R.12 )
— .083
://://: NOTE 4
A DETAIL D) 7 A
A - 1.00+]
6_! a |
| , N \\ /
B 4.38 | /. ;
A 77 ///// \\
ﬁ . , I A ///
(.160) - . ]
. 500
( ) @ 3.834
NOTE 4
DETATL Eﬂ
SCALE 4: 1
-~ | -~ 2X @ 4.00 | A
NOTE 4 P3.68 2 PLACES
3ol S5 — — OR2 T] %
¥
XZ 2 2 /// //:{
: L% — 22X DO NOT BREAK CORNERS
A 5 | s 2D >‘
1 .00 = =
< .00
SECT ITON %\7/A
NOTES [UNLESS OTHERWISE SPECIFIED)S
| . PART MUST BE FREE OF DIRT, GREASE, OIL, CHIPS, AND BURRS.
< DO NOT BREAK SHARFP EDGES, REQUIRED FOR ORBITAL WELDING.
3. DESTIGN SPECIFICATION:
DES TGN PRESSURE : < BAR - WARM
4 BAR - COLD
OPERATION TEMPERATURE : 300 K - WARM
- COLED
UNLESS OTHERWISE SPECIFIED DRAWN M.SAWTEL L DATE 27-Feb-2014
FERMI NATIONAL ACCELERATOR LABORATORY
4. ALL _COMPONENTS MATED TO THIS FART FOR ORBITAL WELDING L LA U CHECKED M . KRAMP DATE | 30-May-2014 UNITED STATES DEPARTMENT OF ENERGY
MUST EXACTLY MATCH DIMENSITONS SHOWN., ! 02 | (005 | 1716
BREAK ALL SHARP EDGES .015 MAX. APPROVED C.GRIMM DATE | 30-May-2014 [NaMmE
DO NOT SCALE DRAWING
5. SUGGESTED VENDOR : DIMENSIONS BASED ON ASME Y14.5M-1994 | USED ON
<93 BUSINESS PARK LOOF, SEQUIM WA S8382 MATER AL
%{iz% ‘A{EE::EE#A’ SFAEE SIZE |DRAWING NUMBER SHEET REV
3160 STAINLESS STEEL, ANNEALED, UNS 531600 / GRADE 2 TITANIUM :
GROUP: Technical Division - Design and Drofting | CAGE CODE: oUsre |AS SHOWN C F 1 QO l 7486 L or ] A
4 3 A > 1




4 3

DESCRIPTION: FILL LINE 1D TRANSI
CATEGORY: RING

l.
e
3.

TION RING, TI-SS
PROJECT: PIP-11_650Mhz

NOTES (UNLESS OTHERWISE SPECIFIED):
PART MUST BE FREE OF DIRT, GREASE, OIL, CHIPS, AND BURRS.

DO NOT BREAK SHARFP EDGES, REQUIRED FOR ORBITAL WELDING.
DESIGN SPECIFICATION:

WARM
COLD

DESIGN PRESSURE: 2 BAR
4 BAR

OPERATION TEMPERATURE: 300 K - WARM
2 K - COLED

ALL COMPONENTS MATED TO THIS PART FOR ORBITAL WELDING
MUST EXACTLY MATCH DIMENSIONS SHOWN.

SUGGESTED VENDOR:
HIGH ENEGRY METALS, INC.,
293 BUSINESS PARK LOOP, SEQUIM WA 98382

REV | REVISION CONTROL DOCUMENT DATES SIGNATURES

27-Mar-2019| DRAWN G. LANGLOIS
A F10017488-A-RCD 29-Mar -2018 | APPROVED C. GRIMM

3lelL 5SS GRz2 TI
2X R.lzjj:;> /////r 2X DO NOT BREAK CORNERS

1\ D772,
D .625 _ _ _
NOTE 4
JV 772272222,
— @ .460
NOTE 4
.25
~— 1 .00 —=
2 .00
SECTION /\__/\
B O I b M. SAWTELL owe| 27-Feb-2014 | g, FERMI NATIONAL ACCELERATOR LABORATORY
X | XK LR XL S0 L 2R forecken M. KRAMP oATe | 30-May-2014 |["EpgEm UNITED STATES DEPARTMENT OF ENERGY
.1 .02 . 005 1716 1
BREAK ALL SHARP EDGES .015 MAX. APPROVED C.GRIMM DATE | 30-May-2014 |NaME
B?MES;]SSQLEAgESWé:GASME Y14.5M-1994 USED ON
MAX. ALL NACH SURFACES 125 F10015802 RING, TI-55 TRANSITION - FILL LINE
MATER AL
@ % szc:/:uIE SIZE |DRAWING NUMBER SHEET REV
L T NN T o T e R C| F10017488 |iet1]A

4 3

Z z |
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TEMPLATE VERSION: 2018.12.03

V

I

DESCRIPTION: ASSEMBLY, BELLOWS BRACE -

LCLS-11

PROJECT: PIP-11_650Mnz
CATEGORY: ASSEMBLY

(213.2)

(180.1) O O

NOTE 4

o m
Q Q

NOTE 2.4

SECTION C-C

SCALE 1
4 PLCS.

l

SECTION D - DB

NOTE 4

REV [REVISION CONTROL DOCUMENT DATES SIGNATURES
| 7-Feb-2021]| DRAWN M. KRAMP
Mo FTO01/508-M-RCD |8-Feb-2021 | APPROVED B.HARTSELL

CAVITY STRING CONE TGURAT TON

NOTE 4 16 FCOO183130 Set Screw _Cup,8-32x0.25L6,55316 4
] [C) 15 F1OO/22158 SET SCREW,SPECTIAL, 3/8-24 4
6‘_h<::>NOTE 3 NOTE 3 <::>%> SECT1ON A_,A 14 FCOOB0Yse | SET SCREW, HIGH HOLD CONE POINT-#8-32 1./47 LG o
SCALE 2:1 13 FCOOn 1653 PALL, 9/327,SILICON NITRIDE CERAMIC -’
LIH > PLACES 1~ FCOO34168 SHCS, B/ 106-18x1 . 18L6xFT,5B ’
11 FCOOIBsB1 7/ WASHER , /1, SPLITT LOCK,S5B 4
10 FCOO 15646 WASHER ., S/ 16-0.34%x0., /5x0.08,BR 4
9 FCOO10533 HHCS ., B/ 16-18x1 .25L6xF T ,5B 4
= FCOO10B3~2 HHCS . B/ 16- 18x1LGxFT,58 -
/ F1003/7/98 SCREW SPECTAL 4
& F10031029 WELDMENT , SPLIT RING |
= (300) = 5 | F10030938 WELDMENT, BELLOWS BRACE ARM 2 1
4 F10030937/ WELDMENT , BELLOWS BRACE ARM | |
3 F100028/64 HOLDER ., BALL -’
- F1000=2/00 SPACER, CLAMP RING -’
NOTESS[UNLESS OTHERWISE SPECIFIED) 1 - 100068 /4 ROD, PA SUPPORT 4
[ TEM PART # DESCRIFTION QTY.
l. ASSEMBLY MUST BE FREE FROM DUST, GREASE, OIL, CHIPS, AND BURRS. PARTS LLIST
> SINCH LIP OF ITEM 3 IN THREE PLACES 120° APART TO SECURE [TEM 13 UNLESS OTHERWISE SPECIFIED DRAWN M.SAWTELL DATE | 28-Feb-2014 * FERMI NATIONAL ACCELERATOR LABORATORY
o 3 3 a iZX iox,Bx tox,lxzx tNx//Ax iTo CHECKED EMBDOKRRIASMSPOV DATE gg—mc}g—igﬁ “ UNITED STATES DEPARTMENT OF ENFRGY
. . APPROVED DATE - -
3. ITEMS 4 AND © REMOVED AFTER LCLS-T1T1 PP CAVITY STRING IS REMOVED FROM BREAK ALL SHARP EDOES, MAX: 0.5 otD on : == NANE
CLEAN ROOM AND LEVER TUNER (Fl@@@8766) IS ATTACHED. ?&%é%ﬁég%ﬁAme4wﬂ%4 F 10023364
(SEE CAVITY STRING CONF IGURATION) gﬁﬁ%%f£%§$ME$ 3.2/ ASSEMBLY , BELLOWS BRACE - LCLS-11
4., VENDOR TO FABRICATE/SUPFLY TTEMS 1,3, 13, AND 14, DO NOT INSTALL. %::::% MATER | AL s T . e —
SHIFP SEPARATELY WITH BEACH CAVITY. 1:2 &
THIRD ANGLE PROJECTION GROUP: _ Techn ical Dhns?iigrgzzig¥in§};§;;wg\CAeE cobe: ouske | AS SHOWN %\;2 Fi l ()<:) l 77EEjC)E} L or | NA
4 3 \ 2 1
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DESCRIPTION:

CATEGORY: R

WELD BACKING RING FOR CHIMNEY AND VESSEL TUBE
ING PROJECT: LCLSIICryomodule

% 95.5
NOTE 3

?93.5

NOTES (UNLESS OTHERWISE SPECIFIED]S

1.
e

PART MUST BE FREE FROM DUST,

GREASE, OIL, AND CHIPS.

DIMENSION TO MATCH FINAL TUBE OUTSIDE DIAMETER, MINUS O.5mm,

ON DRAWING F 10008818,

REVIEW SPECIFICATION FOR THIS DIMENSION BASED ON DRAWING F 10009174,

REV | REVISION CONTROL DOCUMENT

DATES

SIGNATURES

- F10017/519---RCD

DRAWN

APPROVED

(R119.5)
NOTE 2

(18)

127/.5
UNLESS OTHERWISE SPECIFIED DRAWN M.SAWTELL DATE 28-Feb-2014
X x x| x| oxx xe © * FERMI NATIONAL ACCELERATOR LABORATORY
Eal : : 2 orecken M. KRAMP onTE | 30-May-2014 | MR UNITED STATES DEPARTMENT OF ENERGY
2 0.3 | 0.12 N/A 1o
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED C.GRIMM DATE | 30-May-2014 |NAME
DO NOT SCALE DRAWING 555D ON
DIMENSIONS BASED ON ASME Y14 .5M- 1994
MAX. ALL MACH SURFACES 3,2/ F 10015807 RING, WELD BACKING
DRAWING UNITS: MM
MATERTAL
{gitg} AAEE::ZE}Af TITANIUM GRADE 2 SCALE SIZE |DRAWING NUMBER SHEET REV
ls]
GROUP: Technical Division - Design and Drafting ‘ CAGE CODE: QOUSR6 /\ ;2 Ff 1 () () l j7 Ei l g} 1 o 1 B
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@
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DESCRIPTION: CLAMPING PIN FOR LCLS-11 PP HELIUM VESSEL
CATEGORY: PIN PROJECT: LCLSIICryogenicSystem

/% < ¢2o,oo
20.15

NOTES (UNI_ESS OTHERWISE SPECIFIED):
l. PART MUST BE FREE FROM DUST, GREASE, OIL, AND CHIPS.
2. TRAILING ZEROS DENOTE TOLERANCE.

3. DIMENSION TO MATCH FINAL TUBE OUTER DIAMETER ON
DRAWING F10008818.

Cl x 45°——/%K\\\

REV [ REVISION CONTROL DOCUMENT DATES SIGNATURES
N 12-Apr-2016 | oram B. DAMPHOUSSE
A F10018180-A-RCD 03-May-2016 | APProveD C.ORIMM
165.6 N, —
(46.0)
(R120)
NOTE 3
/ /
/ /
/ /
/ / / %
/ /
T; 2.0
40 = 3.0
SECTION A B A
UNLESS OTHERWISE SPECIFIED DRAWN M.SAWTELL DATE 13-Mar-2014
T o T o T e o L8 FERMI_NATIONAL ACCELERATOR LABORATORY
= = = = = CHECKED M.KRAMP DATE | 30-May-2014 ? UNITED STATES DEPARTMENT OF ENERGY
1 0.3 | 0.12 | N/A e
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED C.GRIMM DATE | 30-May-2014 [NAME
DO NOT SCALE DRAWING USED N
DIMENSIONS BASED ON ASME Y14.5M-1994
MAX. ALL MACH SURFACES 3,2/ F 10015802 PIN, CLAMPING
DRAWING UNITS: MM
MATERTAL
SCALE SIZE |DRAWING NUMBER SHEET REV
%Ei%— -—EZ:E}— TITANIUM GRADE 2 11

GROUP: Technical Division - Design and Drafting

| CAGE CODE: OUSR6

AL F10018180 Lor ]

8 7/ &

4

3

2 | 1




DESCRIPTION: ROLLING PAD FOR LCLS-11 PP HELIUM VESSEL ﬂ7 REV | REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: PAD PROJECT: LCLSIICryomodule ———
- F10018181---RCD e
—— 24 () ———=
NOTE 4
0.8
50
rine |
45,8
NOTE 4
(51.8) 51.8
171 l $
ﬁ4x 3.0
2X 3.0 —= =
2X 1.0 =1 44
22,0 |
28.0 .
(R120)
NOTE 3
¥
NOTES (UNLESS OTHERWISE SPECIFIED):
. PART MUST BE FREE FROM DUST, GREASE, OIL, AND CHIPS,
UNLESS OTHERWISE SPECIFIED DRAWN M.SAWTELL DATE 13-Mar-2014
RV RV . v T FERMI NATIONAL ACCELERATOR LABORATORY
<. TRAILING ZEROS DENOTE TOLERANCE. ,lx ,Ox.3>< ,Ox.lxzx NX//AX f: CHECKED M. KRAMP DATE | 30-May-2014 ? UNITED STATES DEPARTMENT OF ENERGY
3. DIMENSION TO MATCH FINAL TUBE OUTSIDE DIAMETER ON DRAWING F 10008818, SREAX ALL SHARP EDGES 0.5 WAX. APPROVED C.GRIMM OATE | 30-May-2014 [Nawe
USED ON
4. ALL DIMENSIONS REPRESENT FINAL MACHINE SIZES, EXTRA MATERIAL UAX. AL WACH SURFACES 3.2/ | F 10015802 PAD, ROLLING
STOCK WILL BE REQUIRED, SEE DRAWING F 10015802 FOR FINAL MACHINED PRAWING LN T=s e
SPECIFICATION FOR THIS PART. @ % TITANIUM GRADE 2 SCALE SIZE |DRAWING NUMBER SHEET REV
2¢1
¢ GROUP: Technical Division - Design and Drafting ‘CAGE CODE: OUSR6 AZ F 1 OO l 8 1 8 1 1 or 1 B}




DESCRIPTION: FLANGE, LCLS-I1 TO HTS TESTING CHAMBER CONNECTOR
PROJECT: LCLSIICryomodule

CATEGORY: FLANGE

NOTES (UNLESS OTHERWISE SPECIFIED)E

l. ASSEMBLY MUST BE FREE FROM DUST,

GREASE, OIL, BURRS, AND CHIPS.

2. PROTECT SEALING SURFACE FROM NICKS

AND SCRATCHES.

REV |REVISION CONTROL DOCUMENT

DATES SIGNATURES

- F10020437---RCD

DRAWN

APPROVED

NOTE 2

- (37)

/ DETAITL B \\
y :Z \
/ A | |
\\ ) \ )
D 3,83 |- @ 4 .02+.005 N p
\\\‘——/ -
| (.20) . 25+.01
\T7-
DETATL E%
(.84) SCALE 2:1
SECT ION /ng/\
FLANGE, FC - ©6" 0D BLANK ROTATABLE - S53106
1 FLD0A5623 KURT J. LESKER FOB00NOOORLN, OR EQUIV. 1
[ TEM PART NUMBER DESCRIPT ION QTY.
PARTS LIST
UNLESS OTHERWISE SPECIFIED DRAWN M.SAWTELL DATE | 10-Apr-2014 *
x| 2o 2o T oox 1 ox FERMI NATIONAL ACCELERATOR LABORATORY
- 0 “oon e - CHECKED M. KRAMP DATE | 28-May-2014 UNITED STATES DEPARTMENT OF ENERGY
BREAK ALL SHARP EDGES .015 MAX. APPROVED C.GRIMM DATE | 28-May-2014 |NAME
OTVENSIONS BASED ON ASME v14.5u- 1004 [ S0 O FLANGE, LCLS-11 HTS TESTING
U A I S oS ey F 10015804 CONNECTOR
@ % ATER AL SEE PARTS LIST SCALE SI1ZE [DRAWING NUMBER SHEET REV
l:2
GROUP: Technical Division - Design and Drafting | CAGE CODE: 0Usre|AS SHOWN B F l 0020437 | or | B
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DESCRIPTION: BEAM FLANGE FOR LCLS-11 PRODUCTION RF CAVITY - NW/8 SIZE
CATEGORY: FLANGE PROJECT: LCLSI ICryogenicSystem REV | REVISION CONTROL DOCUMENT > BATEgme — SIGNATA/IUT(ERSAMP
L -vMay- .
C F10026185-C-RCD 23-May-2016 | APProved C GRIMM

—==-bX 0.3

{] | }// ? | ‘L F5>< 5.4
o ] / 1
5X S0 5><§257§o - . & % , . T
5

5X @ 6.375°9°%° i
secTion B - B

[,2515881}
6\ b_B
2X B0° J_|O,2|A|
3X C1.00 x 45°
A peTAaIL O
// // A
\ ///// / A_ //
\\ 20 / /
+0. 1 N |——— /
12X $8.8; ,.
[$1£0.3@[A[5] |
C
NOTE |1
@ 140+0.3 — ® 100+0.3
DO NOT BREAK |
CORNER, NEEDED —-—
FOR EBW [+0.1
— |[=— 0
. , @ 109.2"9"°
@ 120 /> 4| p0.2|A|B]|
g g ¢ 82.80 //(4 i
X , NOTE 2 % B
o > —
2X 60 ’Q,/ ﬁ 1 Q‘ &’ _ pETAIL O
=\ B ) SCALE 2:1
\ A A)
- 12.50
17.50
section A~ A
NOTES (UNLESS OTHERWISE SPECIFIED) :
1. SEALING SURFACE MUST BE FREE OF SCRATCHES WITH NO RADIAL SCORING. e orEwE e o e e 2z oo 2ot [N —
2. DIMENSION COORESPONDS WITH PART NUMBER MD-439153 AND MD-439161. TR L X L foeoken M. KRAMP OATE | 07-Aug-2014 MR UNITED STATES DEPARTMENT OF ENERGY
TOLERANCE 1S TO COORDINATED BETWEEN MANUFACTURERS AND EB-WELDERS. 2 | %3 Jo.l2] WA | ——
BREAK ALL SHARP EDGES .015 MAX. APPROVED C.GRIMM DATE | 0B-Aug-2014 |NAME
3. THIS DRAWING REPLACES MD-439159. B?MggglgﬁngAgESwémeASME Y14.5M- 1994 | WSED ON
MAX. ALL MACH SURFACES 3.3/ FO0438179, F0O0438180 FLANGE, BEAM - NW/8
4, DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE. VATERTAL S I
{i} —E:} NoS5T i [:1
SP DIMENSION IN [ X.X 1 IS5 IN INCHES. GROUP: Technical Division - Design and Drafting | CAGE CODE: ousre | AS SHOWN A2 FlOO26185 Lol C

3 7 5 5 A 4 3 > | 1




DESCRIPTION: SEAL END FLANGE 1.3 ey A TOR CURIROL DUEUMERT e S
CATEGORY: SEAL PROJECT: PIP-I1_FrontEndSSRI ¢3-Mar-2018 | DRAWN ML KEANE
= F10026202-E-RCD 1 7-Apr-2018 |APPROVED Y, ORLOV
T T T =
s —
// RN
% 100,00

EDGES ARE TO BE SHARP
DON' T BREAK EDGES

DETATL B

SCALE 10:1

NOTES (UNLESS OTHERWISE SPECIFIED] @
. PART MUST BE FREE OF DIRT, GREASE, OIL & CHIPS.

2. PART TO BE FREE OF ALL SHARF EDGES,
CONRERS, AND BURRS, EXCERPT AS SHOWN,

MATERTAL: EN AW-6060 T66
MIN, HBBO - MAX., HB/5,

(AIMgS 10,5 Fe2, 3.,3206,717,
HBWZ . 5/62.5 PER ASTM E10,

4, TRATLING ZEROS ON DIMESTONS [INDICATES TOLERANCE.

t?%

@
DETATL B o

< 104 .50

5+ODIOT47

4&

SECTION A-A

DO NOT SCALE DRAWING

MAX. ALL MACH SURFACES 3“\2/
DRAWING UNITS: MM

DIMENSIONS BASED ON ASME Y14.5M-1894

FERMI NATIONAL ACCELERATOR LABORATORY

UNITED STATES DEPARTMENT OF ENERGY

UNLESS OTHERWISE SPECIFIED DRAWN G. LANGLOIS DATE | 22-Jul -2014 *
+X +X o X +X o XX +X/X +X°
CHECKED M. KRAMP DATE | 06-Aug-2014 ¥
2 0.3 0.1z N/A 1°
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED Y. ORLOV DATE | 0B-Aug-2014  |NAME

USED ON

F 10009887, F100411606

SEAL END FLANGE 1.3

MATERTAL
( } E A SCALE SIZE |DRAWING NUMBER SHEET REV
AS SHOWN
GROUP: Technical Division *SDESE\’ gr[w\]g:dEDr‘fpbmg ‘ CAGE CODE: OUSR6 A 3 F l D Q 2 6 2 D 2 1 o 1 E
5 = | 4 3 | 2 | 1
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TEMPLATE VERSION: 2018.12.03

o 5

I

DESCRIPTION: 1.3 GHZ RF CAVITY LONG END TUBE WELDMENT REV IREVISION CONTROL DOCUMENT DATES SIGNATURES
PROJECT: PIP-11_650Mhz - - 03-0ct-2019 DRAWN M. KRAMP
CATEGORY: WELDMENT A F10026400-A-RCD 04 -0ct-2019 | APPROVED Y.0ORLOV
THIS DESIGN IS THE INTELLECTUAL PROPERTY OF DESY _ (131.8) _
ACCORDING TO DIN 34 / IS0 18016. THIS DRAWING - (55.8) — _
HAS BEEN REDRAWN WITH DESY'S PERMISSION FOR
FABRICATION PURPOSES WITHIN THE USA AND 1S TO BE = (127.8) =
USED EXCLUSIVELY WITHIN FERMILAB., USAGE OQUTSIDE NOTE 5
OF FERMILAB MUST BE APPROVED BY DESY., B B (17.5)
NOTE 5
(118)
b | .
|
> RN -
(p84) /'
7, /
/ /L$ 15° :0.5°
/ VIEW IN DIRECTION Eﬂ‘*Eﬂ
< (82.8) =
Al
(18.5)
O] p0.1|A]
NOTE 2
NOTE 2 NUTE
O|po.1|B]
©[do.1]c] \ .
FF J;
= = Q N
| — \ o f
(31)
| / ) |
NOTE 4ﬁ
NOTES: [UNLESS OTHERWISE SPECIFIED) =
1. WELDMENT TO BE FREE OF DUST , GREASE, 0OIL, CHIPS, AND BURRS. (53.5)
2. WELDING NOTES: NOTE 5
A. ASSEMBLY TO BE VACUUM TIGHT: cscetion A - A
NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE SCALE
OF A HEL IUM MASS SPECTROMETER LEAK DETECTOR WITH A
MINIMUM SENSITIVITY OF 2 X 1@71@ ATM CC/SEC FOR HEL IUM,
B. ASSEMBLY TO BE CLEANED, AND PACKAGED SO AS TO ASSURE
NO CONTAMINATION FOR FOREIGN MATERIALS, METAL CHIPS,
OR OTHER CONTAMINATES., CLEANING PROCEDURE TO BE APPROVED
BY FERMILAB.
C. ALL DESIGN, ASSEMBLY, AND HANDLING IS TO CONFORM TO
STANDARD ULTRA HIGH VACUUM PRACTICES,
D. ALL ELECTRON BEAM WELDING, ACID ETCHING, CLEANLINESS, AND
HANDL ING PROCEDURES ARE DETAILED IN DESY SPECIFICATION 3 FOD433170 | .36HZ DESY ANTENNA SPOOL PIECE 1
MHAF -SL-1-1999 AND MUST BE FOLLOWED. > FO0439 153 .3GH7 DESY LONG END TUBE I
3. DEFINITION OF FORM AND TOLERANCES CONCERNING WELD JOINT 1 F004391 /4 | .36HZ DESY LONG OHM ASSY 1
PREPARATION AT THE IRIS AND THE EQUATOR TO BE COORDINATED ITEM| PART NUMBER DESCRIPT ION QTY.
BETWEEN MANUFACTURERS AND FERMILAB.
PARTS L 1ST
UNLESS OTHERWISE SPECIFIED DRAWN MSAWTELL DATE 28*JU \ *2014
4, SUPPLEMENT FOR WELD SHRINKAGE REFERRED TO IN PIECE PART DRAWINGS. e S R LETer e F%Wﬁgﬁg&%g%ﬁ%ﬁ%&%gﬁ%@ﬁg”
5. FINAL LENGTH AFTER MACHINING OPERATION DETAILED ON DRAWING FO04339179., - 0.5 | o-12 | WA L [APPROVED C.GRIMM DATE | 08-Aug-2014 M
BREAK ALL SHARP EDGES, MAX: .015 USED ON NAME
DO NOT SCALE DRAWING
6. WELD PREP JOINTS TO MATCH WALL THICKNESS AT DISCRETION OF MANUFACTURER. DIMENSIONS BASED ON: ASUE Y14, 501904 F00439179 WELDMENT, LONG END TUBE - 1.3 GHZ
g Y RFE CAVITY
7. ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE. S U o
G SCALE S1ZE |[DRAWING NUMBER SHEET REV
_ 131
8 - TH I 5 DRAW I NG REPLACES MD 439 1 76 ° THIRD ANGLE PROJECTION GROUP @ Technical D\vwsiSoEE* [i/i::;—mrgomdLér‘f(Tbmg‘CAGE CODE: QOU5Re A l F 1 0026400 1 o 1 A
6 5 4 /\ 3 > |

\



V

TEMPLATE VERSION: 2021.08.02

V

1

DESCRIPTION: 1.3 GHZ RF CAVITY LONG END DISK WELDMENT
PROJECT: PIP-lI_650Mhz
CATEGORY: WELDMENT

W

50+0.03

76.10 75.00

NOTES: [UNLESS OTHERWISE SPECIFIED |
1. WELDMENT TO BE FREE OF DUST , GREASE, OIL, CHIPS, AND BURRS.
2. WELDING NOTES:

A. ASSEMBLY TO BE VACUUM TIGHT:
NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE SCALE
OF A HELIUM MASS SPECTROMETER LEAK DETECTOR WITH A

MINIMUM SENSITIVITY OF 2 X ’IO_10 ATM CC/SEC FOR HELIUM.

B. ASSEMBLY TO BE CLEANED, AND PACKAGED SO AS TO ASSURE
NO CONTAMINATION FOR FOREIGN MATERIALS, METAL CHIPS,
OR OTHER CONTAMINATES. CLEANING PROCEDURE TO BE APPROVED
BY FERMILAB.

C. ALL DESIGN, ASSEMBLY, AND HANDLING IS TO CONFORM TO
STANDARD ULTRA HIGH VACUUM PRACTICES.

D. ALL ELECTRON BEAM WELDING, ACID ETCHING, CLEANLINESS, AND
HANDLING PROCEDURES ARE DETAILED IN DESY SPECIFICATION
MHF-SL-1-1999 AND MUST BE FOLLOWED.

A 3. ALL PARTS TO BE CONCENTRIC WITHIN ¢ 0.3mm.

4. AFTER EB-WELDING ALL SEAMS, MACHINE CONTOUR AS PER DRAWINGS
MD-439167 AND MD-439152.

5. DO NOT BREAK EDGES ON END CELL.

6. ADDITIONAL MATERIAL NEEDED FOR CELL TUNING. PLUS ALLOWANCE FOR
E-BEAM WELD SHRINKAGE. FINAL SURFACE TO BE MACHINED UNTIL TUNED.

7. WELD PREP JOINT TO MATCH WALL THICKNESS AT THE DISCRETION OF THE
MANUFACTURER -- DUAL PASS WELD -- ENSURE OVERLAP.

8. ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.
9. THIS DRAWING REPLACES MD-439178.

10) TRAILING ZEROS DENOTE TOLERANCE.

+

N

A\

(¥ 211.09)

(©83.6]

]

2> [2>

22.19

= 32.49 —=

— 71.00

REV

REVISION CONTROL DOCUMENT

DATES

SIGNATURES

F10026401-C-RCD

21-Dec-2021 DRAWN

B.TREVINO

07-Feb-2022 APPROVED

B.HARTSELL

—

THEORETICAL LENGTH

—=—31.25 —

1.24

(©130.4)

NOTE 3

NOTE 2
NOTE 7

NOTE 2

=

—==—1.00

NOTE 6

($110.71)

F00439155

1.3GHZ RF CAVITY LONG END HALF CELL

F00439167

1.3GHZ LONG END CAP DISK

NW|hH

F00439152

1.3GHZ RF CAVITY END DISK FLANGE

1

F00439164

1.3GHZ END TUBE SPOOL PIECE

[ U N = =N

ITEM PART NUMBER

DESCRIPTION

QTY.

PARTS LIST

UNLESS OTHERWISE SPECIFIED

DRAWN M.SAWTELL DATE

28-Jul-2014

X XX XXX +X/X +X°

2 0.3 0.12 N/A 1

CHECKED M.KRAMP DATE

07-Aug-2014

BREAK ALL SHARP EDGES, MAX:  .015

DO NOT SCALE DRAWING

DIMENSIONS BASED ON: ASME Y14.5M-1994
MAX MACHINE ALL SURFACES, Ra: 3.2

DRAWING UNITS: MM

THIRD ANGLE PROJECTION

APPROVED C.GRIMM DATE

08-Aug-2014

T
L. 3

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

USED ON

F00439179

NAME

MATERIAL

SEE PARTS LIST

WELDMENT, LONG END DISK - 1.3 GHZ RF CAVITY

SCALE

11

GROUP: Technical Division - Design and Drafting

[ CAGE CODE: OU5R6

SIZE

A1

DRAWING NUMBER

F10026401

SHEET

10r1

REV

/)

2

1

\



V

TEMPLATE VERSION: 2018.12.03

® 5 4 \/ 3 2 1
DESCRIPTION: 1.3 GHZ RF CAVITY SHORT END TUBE WELDMENT REV IREVISION CONTROL DOCUMENT DATES SIGNATURES
PROJECT: PIP-11_650Mhz - - 03-0ct-2019 DRAWN M. KRAMP
CATEGORY: WELDMENT B F10026402-B-RCD 04 -0ct-2019 | APPROVED Y.0ORLOV
= (88) - (O] d0.1]A]
NOTE 4
NOTE 5 NOTE 5
VVSVV F
7V
y : ( !
| | '
I / T
| - B - - B N B N $
| y N
B]
[©[F0.1]c] :
im B
=0 7 (O] @o0.1]8]
NOTE 2
B : / 5
(18.5)
= (85.6) -
= (82.8) =
secTion A~ A . (91.6) —
NOTE 5
15° +0.0%° /T
\
|
A .
i o
T
@/ v
(17.5) -
NOTE 5
VIEW IN DIRECTION D~ D C
NOTES: (UNLESS OTHERWISE SPECIFIED)
1. WELDMENT TO BE FREE OF DUST , GREASE, 0OIL, CHIPS, AND BURRS. | -
2. WELDING NOTES: | O O
A. ASSEMBLY TO BE VACUUM TIGHT: | B B - - -
NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE SCALE !
OF A HEL IUM MASS SPECTROMETER LEAK DETECTOR WITH A i
MINIMUM SENSITIVITY OF 2 X 10 ‘2 ATM CC/SEC FOR HEL 1UM. |
B. ASSEMBLY TO BE CLEANED, AND PACKAGED SO AS TO ASSURE |
NO CONTAMINATION FOR FOREIGN MATERIALS, METAL CHIPS,
OR OTHER CONTAMINATES. CLEANING PROCEDURE TO BE APPROVED
BY FERMILAB.,
C. ALL DESIGN, ASSEMBLY., AND HANDLING IS TO CONFORM TO
STANDARD ULTRA HIGH VACUUM PRACTICES,
D. ALL ELECTRON BEAM WELDING, ACID ETCHING, CLEANLINESS, AND
HANDL ING PROCEDURES ARE DETAILED IN DESY SPECIFICATION 3 | FO0O439175 |1.3GHZ RF CAVITY SHORT END HOM ASSEMBLY| |
MAF-SL-1-1999 AND MUST BE FOLLOWED. > | FOO4390171 | 1.30HZ RF CAVITY COUPLER SPOOL PIECE I
3. DEFINITION OF FORM AND TOLERANCES CONCERNING WELD JOINT | 00439161 | .36HZ RF CAVITY SHORT END TUBE |
PREPARATION AT THE IRIS AND THE EQUATOR TO BE COORDINATED [ TEM PART # DESCRIPTION QTyY.
BETWEEN MANUFACTURERS AND FERMILAB. s o
4, SUFFPLEMENT FOR WELD SHRINKAGE REFERRED TO IN FPIECE FART DRAWINGS. UNLESS OTHERWISE SPECIFIED DRAWN M.SAWTELL DATE| 28-Jul-2014 A
T o T T oo T o oo YNGR e 0 | FERMI NATIONAL ACCELERATOR LABORATORY
5. FINAL LENGTH AFTER MACHINING OPERATION DETAILED ON DRAWING F0O0439180. 2 0.3 | 0.1z | nA I [areroves C CRINM oAte| 0B Aug 2014 2f
BREAK ALL SHARP EDGES, MAX: .015 USED ON NAME
6. WELD PREP JOINTS TO MATCH WALL THICKNESS AT DISCRETION OF MANUFACTURER. e e e 14 S Loos FO0439180 WEL DVMENT . SHORT END TUBE - 1.3
MAX MACHINE ALL SURFACES: 3.2 ? ”
7.  ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE. DRAWING UNITS: Wi v CHZ RE CAVITY
G MATERTAL SCALE S1ZE |[DRAWING NUMBER SHEET REV
8. THIS DRAWING REPLACES MD-439177. 1l
THIRD ANGLE PROJECTION GROUP:  Technical D\vwsiSoEE* [i/i::;—mrgomdLér‘f(Tbmg‘CAGE CODE: OUSRGE A l F 1 0026402 1 o 1 B
6 5 4 /\ 3 > |



V

TEMPLATE VERSION: 2021.08.02

V

1

DESCRIPTION: 1.3 GHZ RF CAVITY SHORT END DISK WELDMENT
PROJECT: PIP-lI_650Mhz
CATEGORY: WELDMENT

NOTES (UNLESS OTHERWISE SPECIFIED ):
1. WELDMENT TO BE FREE OF DUST , GREASE, OIL, CHIPS, AND BURRS.
2. WELDING NOTES:

A. ASSEMBLY TO BE VACUUM TIGHT:
NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE SCALE
OF A HELIUM MASS SPECTROMETER LEAK DETECTOR WITH A

MINIMUM SENSITIVITY OF 2 X 10_10 ATM CC/SEC FOR HELIUM.

B. ASSEMBLY TO BE CLEANED, AND PACKAGED SO AS TO ASSURE
NO CONTAMINATION FOR FOREIGN MATERIALS, METAL CHIPS,
OR OTHER CONTAMINATES. CLEANING PROCEDURE TO BE APPROVED
BY FERMILAB.

C. ALL DESIGN, ASSEMBLY, AND HANDLING IS TO CONFORM TO
STANDARD ULTRA HIGH VACUUM PRACTICES.

D. ALL ELECTRON BEAM WELDING, ACID ETCHING, CLEANLINESS, AND
HANDLING PROCEDURES ARE DETAILED IN DESY SPECIFICATION
MHF-SL-1-1999 AND MUST BE FOLLOWED.

A 3. ALL PARTS TO BE CONCENTRIC WITHIN ¢ 0.3mm.

4. AFTER EB-WELDING ALL SEAMS, MACHINE CONTOUR AS PER DRAWINGS
MD-439168 AND MD-439152.

5. DO NOT BREAK EDGES ON END CELL.

6. ADDITIONAL MATERIAL NEEDED FOR CELL TUNING. PLUS ALLOWANCE FOR

E-BEAM WELD SHRINKAGE. FINAL SURFACE TO BE MACHINED UNTIL TUNED.

7. WELD PREP JOINT TO MATCH WALL THICKNESS AT THE DISCRETION OF THE
MANUFACTURER -- DUAL PASS WELD -- ENSURE OVERLAP.

8. ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.

9. THIS DRAWING REPLACES MD-439178.

+

AN

(¢ 83.6)

(¥ 211.06

I

REV

REVISION CONTROL DOCUMENT

DATES

SIGNATURES

F10026403-C-RCD

21-Dec-2021

DRAWN

B.TREVINO

07-Feb-2022

APPROVED

B.HARTSELL

—

= 70

—=— 35.69 —=

THEORETICAL LENGTH

=

— 1.00
NOTE 6

(¥110.71)

SECTION A—A

NOTE 3

F00439163

1.3GHZ RF CAVITY SHORT END HALF CELL

F00439168

1.3GHZ SHORT END CAP DISK

Nfw|H>

F00439152

1.3GHZ RF CAVITY END DISK FLANGE

1 F00439164

1.3GHZ END TUBE SPOOL PIECE

— ] — ] — ] -

ITEM PART#

DESCRIPTION

QTY.

PARTS LIST

UNLESS OTHERWISE SPECIFIED

DRAWN M.SAWTELL DATE

28-Jul-2014

X XX XXX +X/X +X°

CHECKED M.KRAMP DATE

2 0.3 0.12 N/A 1

APPROVED C.GRIMM DATE

BREAK ALL SHARP EDGES, MAX:  .015

DO NOT SCALE DRAWING

DIMENSIONS BASED ON: ASME Y14.5M-1994
MAX MACHINE ALL SURFACES, Ra: 3.2

DRAWING UNITS: MM

THIRD ANGLE PROJECTION

07-Aug-2014 #

08-Aug-2014

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

USED ON

F00439180

NAME

MATERIAL

SEE PARTS LIST

WELDMENT, SHORT END DISK - 1.3 GHZ RF CAVITY

SCALE

GROUP: Technical Division - Design and Drafting

[ CAGE CODE: OU5R6

SIZE

A1

DRAWING NUMBER

F10026403

SHEET

10r1

REV

/)

2

1

\



.03

TEMPLATE VERSION: 2018.14

4 3 V17 c
DESCRIPTION: WASHER, M8, 316L S5, ELECTRO-POLISHED REV [REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEBORY: WASHER 26-Dec-2010 | DRAWN M. KRAMP
A | F10028985-A-RCD M550 2020 [aeroven C.GRIMM

NOTES:

I.  PART MUST BE FREE OF DIRT, GREASE, R R

2 0.3 0.12 N/A 1
O I |— AND CH I PS ° BREAK ALL SHARP EDGES, MAX: 0.5

2. PART TO BE FREE OF ALL SHARP EDGES,  |wax wackine AL sumraces: 3.2,
CORNERS, AND BURRS. DRAWING UNITS: MM

3. ELECTRO-POLISHED /A\ %

(g12) ﬁ(%-ﬂ
-/

(UNLESS OTHERWISE SPECIFIED)

l FCOO1IBZB3| WASHER ,ME6-6.4%x12%x1 .4,55316L l
[ TEM FERMI # DESCRIPTION QTyY
PARTS LIST
UNLESS OTHERWISE SPECIFIED DRAWN G. LANGLOIS DATE | 29-Sep-2014
€ FERMI NATIONAL ACCELERATOR LABORATORY
CHECKED M. KRAMP DATE| 10-5ep-201S | me gm UNITED STATES DEPARTMENT OF ENERGY
APPROVED C. GRIMM DATE | 10-Sep-2015
USED ON NAME
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14 .5M- 1994 F 10023864 WASHER, M6, 316L SS,
ELECTRO-POL ISHED
MATERIAL
SCALE SIZE |DRAWING NUMBER SHEET REV
5:1
SEE PARTS LIST
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting] CAGE CODE: OUSR6 A3 l__ 1 0028985 Lo | A

4 3

2




V

4.03

TEMPLATE VERSION: 2018, 1

4 3 V % |
DESCRIPTION: WASHER, 1B, 316L S5, ELECTHO-POLISHED REV |REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: WASHER - 26-Dec-2019 | DRAWN M. KRAMP
Al F10028985-A-RCD mam 0 2020 [weroven C.GRIMM
(1.4)—= |=—
- %(W)
1 FCOOIBZB3| WASHER , MO-0,4x1ox1 04,5531 00 |
[ TEM FERMI # DESCRIFTITON arty
NOTES: (UNLESS OTHERWISE SPECIFIED) PARTS LIST
UNCESS OTHERWISE SPECITIED  |DRAN 5. LANGLULS MEL oo AU T e FERMI NATIONAL ACCELERATOR LABORATORY
l. PART MUST BE FREE OF DIRT, GREASE, X DX LX) XX | 2 JCHECKED M. KRAMP AR 107oepn0ls | e UNITED STATES DEPARTMENT OF ENERGY
01 AND CHIPS 2 0.3 | 0.1z | NA ! APPROVED C. GRIMM DATE | 10-Sep-2015
° BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
DO NOT SCALE DRAWIN[BE F10023864
2. PART TO BE FREE OF ALL SHARP EDGES, |uax wacring e someacce: 3.z oo WASHER, ME, 316L 55,
CORNERS. AND BURRS DRAWING UNITS: MM % FLECTRO-POL ISHED
. :
G MATERTAL SCALE SI1ZE |DRAWING NUMBER SHEET REV
- /A\ SEE PARTS LIST oil
3D ELECTRO POLISHED THIRD ANGLE PROJECTION GROUP:  Technical Division - Design and DFOP‘UMQ[CAGE CODE: QUSRE AB F 1 0028985 1 o 1 A
4 3 \ > 1

I\



.03

TEMPLATE VERSION: 2018.14

4 3 qy 2 |
DESCRIPTION: WASHER, M8, 316L SS, ELECTRO-POLISHED REV |REVISION CONTROL DOCUMENT DATES SIGNATURES
CAmaory : WhaER Sooe esusten 26-Dec-2010 | DRAWN M. KRAMP
B F10028983-B-RCD 10-Jan-2020 | APPROVED C.GRIMM

(p15.5)

NOTES: (UNLESS OTHERWISE SPECIFIED)

l.  PART MUST BE FREE OF DIRT, GREASE,
OIL AND CHIPS.

2. PART TO BE FREE OF ALL SHARP EDGES,
CORNERS, AND BURRS.

3. ELECTRO-POLISHED

(¢8.4)

(1.4)— (=

l FCOOlbB2ebh WASHER M8-8.4x16x1 .4 ,55316L l
[ TEM PART NUMBER DESCRIPTION QTyY
PARTS LIST
UNLESS OTHERWISE SPECIFIED DRAWN G.NELSON DATE | 02-Mar-2015
2 0.3 | 0.12 | N/A ! |APPROVED 0.PRONITCHEV DATE | 12-Mar-2015
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
DO NOT SCALE DRAWING F 10023864
DIMENSIONS BASED ON: ASME Y14.5M- 1994
MAX MACHINE ALL SURFACES: 3.2 WASHER 4 M8 4 316L S5 s A
DRAWING UNITS: MM v ELECTRO-FPOLISHED
% MATERTAL
SCALE SIZE [DRAWING NUMBER SHEET REV
5:1
SEE PARTS LIST
THIRD ANGLE PROJECTION GROUP: _Technical Division - Design and Drafting|CAGE CODE: OUSR6 A3 l__ 1 0028993 Lo | B

4

3

2




V

4.03

TEMPLATE VERSION: 2018, 1

4 3 V 2 1
DESCRIPTION: WASHER. M8, 3l6L SS. ELECTRO-POLISHED REV |[REVISION CONTROL DOCUMENT DATES SIGNATURES
CATECORY: R o e = | Floo>8003-5-ROD | 26-Dec-2010] o M. KRAMP
10-Jan-2020 | APPROVED C.GRIMM
( 1. 4) — -
(P 15.5) (p8.4)
_ + _ S I I
1 FCOOlbrth WASHER MB-8.4x10x] .4 ,553160L 1
I TEM PART NUMBER DESCRIFPTION QrTyY
NOTES: (UNLESS OTHERWISE SPECIF TED) PARTS LIST
NLESS OTHERWISE SPECITIED oA O NELSUN PRIEL DetNer 200 | FERMI NATIONAL ACCELERATOR LABORATORY
. PART MUST BE FREE OF DIRT, GREASE, £X XXX 2X/X | X" [CHECKED J.COGHILL DATE | 12-Mar-2015 e UNITED STATES DEPARTMENT OF ENERGY
OIL AND CHIPS. 2 0.3 | 0.12 ] N/A I |APPROVED 0.PRONITCHEV DATE | 12-Mar-2015
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
DO NOT SCALE DRAWING Fl@@23864
2. PART TO BE FREE OF ALL SHARP EDGES, [ISmioinoireo 20 Tiis e WASHER, M8, 316L 5SS, A
CORNERS, AND BURRS, DRAWING UNITS: MM FLECTRO-POL ISHED
G MATERTAL SCALE SIZE |DRAWING NUMBER SHEET REV
3. ELECTRO-POLISHED SEE PARTS LIST 521
THIRD ANGLE PROJECTION GROUP:  Technical Division - Design and DFOP‘UMQ[CAGE CODE: QUSRE AB F 1 0028993 1 o 1 B

4

3
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c

I\



4 3 \/ 2 l

V

TEMPLATE VERSION: 2018.12.03

DESCRIPTION: WELDMENT, BELLOWS BRACE ARM 1 REV [REVISION CONTROL DOCUMENT DATES SIGNATURES
PROJECT: PIP-11_650Mhz I5-Aug-2019 | DRAWN M. KRAMP
CATEGORY: WELDMENT B F1003093/-D-RCD 27-Aug-2019 | APProvED C_ORIMM

1

e

| ]o.2]A]

/T0.2]A] N SEE NOTE 3

3T 0 oD
—

SEE NOTE 36 éSEE NOTE 3

SECTITON A B A

\

5 FCOO145919 NUT-HEX, 1/4-20x0,-2188,5B 1
4 FCOO0OBY9o | HHCS, 1 /4 -20x1 . 2Bl GxFT,55310 1
3 F10030939 PLATE, SCREW LID 1
- F1000869/ |PLATE, LCLS-11 PP BELLOWS BRACE ARM 1 1
l F 10006801 PLATE, CAVITY SAFETY STOP |
ITEM PART # DESCRIFTITON QTY.
PARTS LIST
UNLESS OTHERWISE SPECIFIED DRAWN B.DAMPHOUSSE DATE 1 7-Nov-2014
NOTES: (UNLESS OTHERWISE SPECIFIED] X[ exox [ exox|_exox | ex[orecken M. KRAMP oaTe| 18-Nov-2014 '-I-l-'-'h FEAMI NATIONAL ACCELERATOR LABORATORY
2 0.3 0.12 NZA L APPROVED E.BORISSOV DATE | 19-Nov-2014
| . PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS. BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5-2009 F10017/508
P PART TO BE FREE OF ALL SHARP EDGES, CORNERS, AND BURRS. ggiwmé%fé% WRFACES: 3.2/ WELDMENT , BELLOWS BRACE ARM |
3. PLACE TTEMS 4 AND 5 IN CONFIGURATION SHOWN IN SECTION A-A 45» MATERTAL SCALE S17E |DRAWING NUMBER SHEET REV
BEFORE WELDING ITTEM 3. 121
THIRD ANGLE PROJECTION GROUP: _ Techn ical DivisiSoEmE— Eei::;;\rg(mdLDlrfgtmg{CAGE CODE: OUSRG A2 F 1 0030937 L or | D

4 3 \ > 1




V

TEMPLATE VERSION: 2018.12.03

3 V -’ |
DESCRIPTION: WELDMENT, BELLOWS BRACE ARM 2 REV IREVISION CONTROL DOCUMENT DATES SIGNATURES
PROJECT: PIP-11_650Mnz 15’AU9’2©19 DRAWN MKRAMP
CATEGORY: WELDMENT D F l 0030938 - D - RCD 27*AU9*2019 APPROVED CDGRIMM
. [7@] ]
1V
| | X\
t N Y YR j
A N ! \_/ A
N (5)
| Jo.2]A]
// O.2 1A
‘ ‘ ‘ ‘ ’s SEE NOTE 3
3 ;
3
-
,,,,,,, Y —
SCE NOTE 3 SEE NOTE 3
SECT TON A - A
5 FCOO14919 NUT-HEX, 1/4-20x0.,2188,%SB |
4 FCOO0O8BY9o | HHCS, 1 /4 -20x1 .20l GxFT,5%53106 |
3 F 10030939 PLATE, SCREW LID |
-’ F 100086098 PLATE, LCLS-T11 PP BELLOWS BRACE ARM £ |
1 F100068c PLATE, CAVITY SAFETY STOF |
NOTES (UNLESS OTHERWISE SPECIFIED) @ L TEM PART # DESCRIFPTION QT Y.
PARTS LIST
l. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS. UNLESS OTHERWISE SPECIFIED DRAWN B.DAMPHOUSSE DATE| 18-Nov-2014 * FERMI NATIONAL ACCELERATOR LABORATORY
+X +X . X £X XX +X /X +X° CHECKED M., KRAMP DATE | 20-Nov-2018
2. PART TO BE FREE OF ALL SHARP EDGES, CORNERS, AND BURRS. : [0z [o0z] wa |t [wrowm S e ooy o | SNETED S TATES DEPARTMENT O ERERGT
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
3. PLACE ITEMS 4 AND 5 IN CONFIGURATION SHOWN IN SECTION A-A e o e e Y145 2000 F10017508
BEFORE WELDING ITTEM 3. MAX MACHINE ALL SURFACES: 3.2 WELDMENT ., BELLOWS BRACE ARM 2
DRAWING UNITS: MM
E» MATERTAL
SCALE SIZE |DRAWING NUMBER SHEET REV
lel
THIRD ANGLE PROJECTION GROUP & Technical D’\\/’\S’\SOEHE* Eeiz;\rg(mdLDlrfgtmg‘CAGE CODE: QOUBR6 A2 F 1 0030938 1 o 1 D

/)

I

\



B

5

2

1

DESCRIPTION: PLATE, SCREW LI
CATEGORY: PLATE

D
PROJECT: LCLSIICryomodule

40.0

REV [ REVISION CONTROL DOCUMENT DATES SIGNATURES
10-Feb-2016 | DRAWN B . DAMPHOUSSE
C F10030939-C-RCD 20-Apr 2016 |APPROVED C.GRIMM

30.0

X B.3—

40.0

2X R

(4.4)—

%

NOTES (UNLESS OTHERWISE SPECIFIED):

L..c

l. PART MUST BE FREE FROM DUST, GREASE, OIL, AND CHIPS.

2. ALL DIMENSIONS

IN BRACKETS [ X.XX']

ARE IN

INCHES.

3 DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.

GROUP: Technical Division - Design and DrchinQ | CAGE CODE:

OUSR6

UNLESS OTHERWISE SPECIFIED DRAWN B. DAMPHOUSSE DATE | 18-Nov-2014
T T oo o o T oo ov T FERMI NATIONAL ACCELERATOR LABORATORY
CHECKED M.KRAMP DATE | 19-Nov-2014 ¥ UNITED STATES DEPARTMENT OF ENERGY
2 0.3 | 0.12 | NA 1°
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED E.BORISSOV DATE | 20-Nov-2014  [NAVE
DO NOT SCALE DRAWING USED ON
DIMENSIONS BASED ON ASME Y14.5-2009
MAX. ALL MACH SURFACES 3,2/ F10030937, F10030938 PLATE, SCREW LID
DRAWING UNITS: MM
MATERTAL
316LN STAINLESS STEEL A SCALE | SIZE |DRAWING NUMBER SHEET | REV
l:1
A3 - 10030939 Lorl | C

| 4

3

2




8 7 6 5 & 4 3 2 1

EE$EgéE$£OgiA$EATE’ SngogggTTothglIcrgomodule REV | REVISION CONTROL DOCUMENT — EAZE2018 — SIGQAS:SEﬁOUSSE
-reo- a
C F10031022-C-RCD 20-Apr-2016 | APPROVED C.GRIMM

5/16-18 THRU
(¢ [Z0.5@][A]B]

#8-32 THRU ONE WALL OF CR0OSS HOLE
|4 | p0.5]AlB]|C]|

+—
Y 13.0

2X 9.8

28.0 - 12.0— =
NOTES  [UNCESS OTHERWISE SPECIFIED) S T R S 2 foeen B.DAMPHOUSSE oaTe | 17-Nov-2014 | SR FERMI NATIONAL ACCELERATOR LABORATORY
|. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS. izx tox..ax iox..lxzx ://i *:f CHECKED M. KRAMP DATE | 19-Nov-2014 ? UNITED STATES DEPARTMENT OF ENERGY
E.BORISSOV 18-Nov-2014
2. PART TO BE FREE OF ALL SHARP EDGES, CORNERS, AND BURRS. BRENK AL SHARP EDOES 0.5 AX. o Sl Bkt e
DIMENSIONS BASED ON ASME Y14.5-2009
3. TRAILING ZEROS ON DIMENSIONS DENOTE TOLERANCE. A TAoL MACH, SURFACES 3.2/ F10031029 PLATE, STOP ROD HOLDER
@ % MATERIAL 316LN STAINLESS STEEL A 5[5:AI_1E SIZE |DRAWING NUMBER SHEET REV
GROUP: Technical Division - Desiund Drm | CAGE CODE: OUSR6 A2 l__ 1 003 ]- 022 ]' oF ]' C

3 7 5 5 A 4 3 | > | 1
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TEMPLATE VERSION: 2018.12.03

4 3 V 2 1
DESCRIPTION: WELDMENT, SPLIT RING REV |IREVISION CONTROL DOCUMENT DATES STIGNATURES
PROJECT: PIP-11_650Mnz 15’AU9’2©19 DRAWN MKRAMP
CATEGORY: WELDMENT F F 1 OOB 1 029 - F - RCD 27*AU9*2019 APPROVED CDGR[MM
X 14,0 +0.4 —t
\ 3 \
- 2X P I
o1 e {+p— T
| N
X
2
@)
2x (101.0)
! (213)
@)
—==——2X% (2.0) —O—
Ron v
i
J L (3)
2 F10031022 PLATE, STOP ROD HOLDER 2
1 F10008/63 RING, SPLIT, CAVITY . 3 1
[ TEM PART # DESCRIPTION Qry
PARTS LIST
LSS OTHERWISE SPECITIED oA 5. DAVPHOUSSE el TTENovEZOLE | e FERMI NATIONAL ACCELERATOR LABORATORY
NOTES: (UNLESS OTHERWISE SPECIFIED) XL DX | X XX | X |CHECKED M. KRAMP bATE | 19-Nov-2014 e UNITED STATES DEPARTMENT OF ENERGY
- -3 | 912 ] NA I |ApPrOVED E.BORISSOV DATE| 19-Nov-2014
. ASSEMBLY MUST BE FREE OF DIRT, GREASE, QOIL AND CHIPS. o e e e o USED ON e
DIMENSIONS BASED ON: ASME Y14.5-2009 F10017/508
2. ASSEMBLY TO BE FREE OF ALL SHARP EDGES, CORNERS, AND BURRS, VAX MACHINE ALL SURFACES: 3.2 WELDMENT, SPLIT RING
MATERTAL
3. TRAITLING ZEROS ON DIMENSITONS DENOTE TOLERANCE . —G» Slc/?iE SIZE [DRAWING NUMBER SHEET | REV
SEE PARTS LIST °
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and DFGthg[CAGE CODE: QUSRG A2 F 1 DOB l 029 1 o 1 F
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TEMPLATE VERSION: 2018.12.03

4 3 V 2 1
gégigé:Tlc;NI; SICIREBWBOSMF;ECIAL REV |[REVISION CONTROL DOCUMENT DATES SIGNATURES
0, N z 1S-Nov-2020 DRAWN M. KRAMP
e A F1003/788-A-RCD 01—DZZ—202O APPROVED B.HARTSELL
NeYas
7 — (5/16-18 X 0.75)
A
]
1.6
SR.3/5
A l FCOO7/8503| HHCS,5/16-18x1LGXxFT,58 651 1
[ TEM FERMI # PART NAME Qry
PARTS LIST
UNLESS OTHERWISE SPECIFIED DRAWN B.DAMPHOUSSE DATE | 30-Mar-2015 *
" " " N - : : FERMI NATIONAL ACCELERATOR LABORATORY
’“IX ’“OX; ’“OXOXS lfj; T CHECKED EMBEOKRRIASMSPOV DATE g; XOF igi e UNITED STATES DEPARTMENT OF ENERGY
. . . APPROVED \ DATE - -
NOTES: (UNLESS OTHERWISE SPECIFIED) R S B pr m—
DO NOT SCALE DRAWING
1\:\ PART MUST BE FREE OF DIRT GREASE DIMENSIONS BASED ON: ASME Y14.5-2009 F1000687OQ FIOOQS7599 F101474989
3 3 : F1014/7499
OIL AND CHIPS. BRaNNG UNTTo: inches Y A SCREW SPECITAL
MATERIAL
> PART TO BE FREE OF ALL SHARP 45» SICPE\LIE SIZE |DRAWING NUMBER SHEET REV
EDGES 2 CORNERS 2 AND BURRS. THIRD ANGLE PROJECTION GROUP:  Technical DivisiSoEE* [i/i::;ISCJMdL[}r‘EFTtMQICAGE CODE: OUSR6 B F 1 0037798 1 o 1 A
4 3 )\ > ]
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8 7 | 6 5 & 4 3 2 1
gﬁggégﬂomﬁ“ggl FLANGER&EETF;ORT CAVITY END MODIFIED REV | REVISION CONTROL DOCUMENT 09_22:2018 — SIGQI{\ET]/E\JSEIEOUSSE
@109.2 +0.2 (Al 18 +0.5 A F10047909-A-RCD 03y 2016 | weroven ST
(& 30.20 [A[BD] 0.2
- B 2 +0.3 ==
@S7 0.2 —= ~—20 +0.13 @ 120
(¢ ]B0.2W[A[BW®]
R i
X
DETAIL
. @ 140.4 +0.13
I~
,\/ ‘_—A , AN
,f§ / \ 12x [30°
— | N @35 +0.5 - — 4
Sy | , A
\ \ ] 7N
I= LN / -
+ _—A . )
B - — #38 +0.5 ‘
/ /
(¢ ][00.25MW][A[B® ]
X
i BX M6 X 1.0 V11.0
P ot 0.5 I & ] d0.2|AB®|
14 [80.20W|ABWV]
1 @58.7
9 +0.5 -l -
- 0.5 SEE NOTE 2 ﬂ l.2 +0.2 12X $8.6 0.2
0.4
—{ |=—2X 8 0.5 7T 2TA \/c —==—0.6 0.2 (& [£0.13/A[B® |
(4 [0.5®|A[BW] f~. ~—SEE NOTE 4
SECTION O ~ B/
/ \
2X RO.8 +0.2 Y \
— @P4.6 +0.13 ,/ \\
L1 @ 12.7 $0.13 ¥10.0 / \ p48.2 0.2
& [ 20.2M|A[BW] [ ) & [g0.25@|[A[B®]
5 1& \\ ,/gz541,9 0.2
18 +0.3 \ j
_ _ _ _ \ /@ ]d0.250|AB® ]
EIFREOINEIO) . )
*L . /
. /
AN e
\\\\\ / ‘-/
/| |=——3.8 0.2
secTion A~ A ~—< $0.5 R
SEE NOTE 2
0.4
NOTES: - peTAalL C
1. PART IS TO BE CLEANED AND DEGREASED. — —— P ——
DRAWN a DATE -oep-
T o T oo T oo T FERMI NATIONAL ACCELERATOR LABORATORY
2 g%gk‘}'ESEEUREQ%%ST%NEER;B%%_OECORING > o3 . A - CHECKED M. KRAMP DATE | 29-Sep-2015 # UNITED STATES DEPARTMENT OF ENERGY
’ | BREAK ALL SHARP EDGES 0.5 MAX. APPROVED C. GRIMM DATE | 29-5ep-2015 [NAvME
3. VENDOR MUST SUPPLY MATERIAL DIVENS10NS BASED ON ASME Y14.5-2008 | 520 N FLANGE WITH PORT CAVITY END
CERTIF ICATION. BRANING UNITS: W 10047913 MODIF IED
MATERIAL
4. DO NOT BREAK KNIFE EDGE, KEEP SHARP. @ % A318LN STAINLESS STEEL SCALE SIZE |DRAWING NUMBER SHEET REV
GROUP: Technical Division - Desiund Drm |CAGE CODE: OUSR6 A2 l__ 1 0047909 ]' oF ]' A
S 7 6 5 A 4 | 3 2 | 1




glfz\itégé:uo%séuaa FLQ:(SEE?TG_ENSION REV |REVISION CONTROL DOCUMENT DATES SIGNATURES
) ) 08-Feb-2016| DRAWN B . DAMPHOUSSE
A | F10047910-A-RCD 03-May-2016 |ApPrRoVED C.GRIMM
!
]
!
]
a4 _ _ _
]
!
]
!
-
1.570
NOTES (UNLESS OTHERWISE SPECIFIED) s
l. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
2. PART TO BE FREE OF ALL SHARP EDGES, CORNERS, AND BURRS.
3 TRAILING ZEROS ON DIMENSIONS DENOTE TOLERANCE.
UNLESS OTHERWISE SPECIFIED - -
T T T T 6. LANGLOIS owTe | 25-Sep-2015 | SR, FERMI NATIONAL ACCELERATOR LABORATORY
CHECKED M.KRAMP DATE | 29-Sep-2015 ? UNITED STATES DEPARTMENT OF ENERGY
.1 .02 | .005 | 1/16 1
BREAK ALL SHARP EDGES .015 MAX. APPROVED C. GRIMM DATE | 29-5ep-2015 |NAME
DO NOT SCALE DRAWING USED ON
DIMENSIONS BASED ON ASME Y14.5-2009 TUBE, FLANGE EXTENSION
DRAWING UNITS: INCHES < F1004/913 .
$ 3 Z"‘TERI'A‘L3 18LN STAINLESS STEEL fAE SlC,:\IIE SIZE |DRAWING NUMBER SHEET REV
GROUP: Technical Division - Design and Drafting | CAGE CODE: OUSR6 B l__ 1 00479 1 D ]' oF ]' A
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DESCRIPTION: FLANGE-CF, 1.33 X .5 TUBE, NR
CATEGORY: FLANGE PROJECT: LCLSIICryogenicSystem REV | REVISTON CONTROL DOCUMENT 0 I-E)At:ESZOIKS — SI%NADT/:JI\;{PEIEOUSSE
-Feb- .
A F10047912-A-RCD 03-May-2016 |APPROVED C.GRIMM

7] .003

.285 +.005
.049 +.005 —=| |=—
.02 2X .03 X 45°
SEE NOTE 2
0.4 4 A
C
SEE NOTE 4

—~p

20°

@ .720 +.005
| @ .005M|A|BM

& |0.5M |A|BM 046 +.005 —= |[=—

+

i @ .844 +.005 _ i
& | @ .005M|A|BM N v, / @1.062

@ .505 +.005

-1 A 026 +.005 —=] [=— © |2 .0050 |A

Y BX @ .172 +.005
D | @ .005M |A|BM

+

eX .2t 202 secTtion A~ A

2X 052 +.02 —

!!{,

SECTION D3 — B 7 4!!

NOTES (UNLESS OTHERWISE SPECIFIED) s Cep-
e o 5. LANGLOTS OATE | 25-Sep-2015 | BYRG FERMI_NATIONAL ACCELERATOR LABORATORY
1. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS. - > T oos T i [ CHECKED M.KRAMP DATE | 29-Sep-2015 ¥ UNITED STATES DEPARTMENT OF ENERGY
BREAK ALL SHARP EDGES .0l5 MAX. APPROVED C. GRIMM DATE | 29-Sep-2015 |NaME
2. SEALING SURFACE TO BE FREE OF SCRATCHES, DENTS AND RADIAL SCORING. DO NOT SCALE DRAWING . 14.5-2000 |USED ON
MAX. ALL MACH SURFACES 125, F100479173 FLANGE-CF, 1.33 X .5 TUBE, NR
3. TRAILING ZEROS ON DIMENSIONS DENOTE TOLERANCE. DRAWING UNITS: [NCHES S—
4. DO NOT BREAK KNIFE EDGE, KEEP SHARP. *QE% + p  SI6EN STAINLESS STEEL[CBX T cl Fl0047912 Lot | A
GROUP: Technical Division - Design and Draf'ting | CAGE CODE: OUSR6

4 3 0 2 | 1




EE$EgéE$gOWELgagéTWELDMEN;RESQE$E TO BURST DISC PORT REV | REVISION CONTROL DOCUMENT — EAZE2018 — SIGQAS%SEﬁOUSSE
-reo- a
A F10047913-A-RCD 03-May-2016 | APProveD C.GRIMM

NOTES
l.

(101.3)
+
~
X
\
A
l
+
/
X
-
g

(UNLESS OTHERWISE SPECIFIED) &
WELDMENT MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
WELDMENT TO BE FREE OF ALL SHARP EDGES, CORNERS, AND BURRS.

LEAK CHECK. NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE

30°

|

DO NOT SCALE DRAWING

DIMENSIONS BASED ON ASME Y14.5-2008

USED ON

F10047914

3 F1004/912| FLANGE-CF, 1.33 X .5 TUBE, NR,C, TI 1
2 F1004/910 TUBE, FLANGE EXTENSION 1
1 F1004/909|FLANGE WITH PORT CAVITY END MODIFITED 1
[ TEM PART# DESCRIPTION QTY.
PARTS LIST
UNLESS OTHERWISE SPECIFIED -Sep-
T T o T oo 6. LANGLOIS oATE | 25-Sep-2015 | miRE FERMI NATIONAL ACCELERATOR LABORATORY
——] CHECKED M.KRAMP DATE | 29-Sep-2015 ? UNITED STATES DEPARTMENT OF ENERGY
2 0.3 | 0.12 | N/A 1
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED C. GRIMM DATE | 29-5ep-2015 |NAME

WELDMENT FLANGE TO BURST DISC

SCALE OF A HELIUM LEAK DETECTOR WITH A MINIMUM SENSITIVITY MAX. AL MACH SURFACES 3.2/ PORT
(MDL) OF 2 x 10®° MBAR x LITER / SEC. THE VACUUM LEVEL MATERTAL
DURING THE LEAK CHECK SHALL BE LESS THAN 1 X 10 TORR. 45— STALE SIZE | DRAWING NUMBER SHEET REV
SEE PARTS LIST 1:1 AD F1004791 73 Lo 1| A
GROUP: Technical Division - Desian_gpd DruPting | CAGE CODE: OUSR6
8 7 5 A 4 3 2 | 1
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TEMPLATE VERSION: 2018.12.03

DESCRIPTION: BLANK-OFF FLANGE AND VALVE ASSEMBLY REV [REVISION CONTROL DOCUMENT DATES SIGNATURES
PROJECT: LCLSIICryogenics 26-Dec-2019 DRAWN M. KRAMP
CATEGORY: ASSEMBLY C F10O04/915-C-RCD [0-Jan-2020 | arrroven C_ORIMM

Vﬁ
—N

s | | T
LJTQ ‘
’ 5 210 ’
( \ ( )
) A‘
= ¥%/ SEE NOTE 3
o
10 FCO04 1391 NUT _HEX MEx1x5,5B o
S FCO01l6263 WASHER MO -6,4x12x1 .4 ,553160L o
S FCO053597/ RIGHT ANGLE VALVE - VAT 54032-XEOZ-ABY | |
7/ FCO04c5 15 GASKET, COPPER - 1.33" FLANGE l
o F10065s/8 |STUD, Mo X | X 30 LG, Flol SS,ROLLED THD, EP| ©
- FCO04 1939 SHCS MAx . /x20LGxF T ,55316L  ROLLED ,EF o
4 FCO04 1361 CF-FLANGE, .33, WITH BURST DISC, 304 S5 l
3 FCO0139006 SEAL 2. /2 CH FLANGE, Cu l
NOTES: (UNLESS OTHERWISE SPECIE TED) - d d
VR IEC%EE%%ZECWQ b ’ F1004/913 WELDMENT FLANGE TO BURST DISC PORT !
o ASSEMBLY MUST BE FREE FROM DIRT, ! F00459093 NUT BACKING PLATE 2
GREASE, OIL, CHIPS, AND BURRS. [ TEM PART # DESCRIPTION QTY
PARTS LIST
Z. LEAK CHECK. NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITTIVE UNLESS OTHERWISE SPECIFIED DRAVN G. LANGLOIS DATE | 25-5ep-2015
SCALE OF A HELTUM LEAK DETECTOR WITH A MINIMUM SENSTITIVITY x| oxX [oXoxX | ex/x | ex*|crECKED M. KRAMP DATE | 29-Sep-2015 Jt FEURNMIITENDATSITOANTAELSADCECPEALRETRMAETNOTROLFABEONREARTGOYRY
(MDL) OF 2 x 10° MBAR x LITER / SEC. THE VACUUM LEVEL 2 0.3 | 0.12 | Wa L |aPprOveD C. GRIMM DATE | 28-5ep-2015 il
DURING THE LEAK CHECK SHALL BE LESS THAN 1 X 107 TORR., oo OT Seae brane T USED ON e
R e e BLANK-OFF FLANGE AND VALVE
3. [TEM 8 MAY BE CLOCKED AS NEEDED TO MEET DRAWING UNITS: MM Y ASSEMBLY
INSTALLTON REQUIREMENTS OF THE WHOLE E» VATERTAL SCALE [ S1ZE [DRAWING NUMBER SHEET | REV
ASSEMBLY ) THIRD ANGLE PROJECTION GROUP:  Technical DiviSiSOIZHE’ [iing(}hdLéFf{l\hg‘cAGE CODE: OUSR6 B A2 F 1 00479 l 5 1 o 1 C
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DESCRIPTION: HIGH "Q"
CATEGORY: ANTENNA

@ .250

NOTES

FIXED ANTENNA TIP
PROJECT: LCLSIICryogenicSystem

<$1

<

(UNLESS OTHERWISE SPECIFIED) &

1. PART MUST BE FREE OF DIRT,

GREASE ,

2. PART TO
EDGES,

3o Q=

CORNERS,
1.49 X

OIL AND CHIPS.

BE FREE OF ALL SHARP
AND BURRS.

10"10

/A

- 490

~—— 22D —=

010 x;ji/7

REV [REVISION CONTROL DOCUMENT DATES SIGNATURES
27-Mar-2019] DRAWN B . DAMPHOUSSE
A | F10057230-A-RCD  Z55- 2019 [wrrove C.GRIMM
—= <F—-¢HOBO
BREAK INTO CROSSHOLE
@ . 250

|

146

|

®) -

I #2-56 UNC V.25 —

UNLESS OTHERWISE SPECIFIED DRAWN B . DAMPHOUSSE DATE | 11-Apr-2016
T oo o T oo T o L, FERMI NATIONAL ACCELERATOR LABORATORY
CHECKED M.KRAMP DATE | 03-May-2016 ? UNITED STATES DEPARTMENT OF ENERGY
.1 .02 .005 1716 1°
BREAK ALL SHARP EDGES .015 MAX. APPROVED C.GRIMM DATE | 03-May-2016 |NAME
DO NOT SCALE DRAWING USED ON
DIMENSIONS BASED ON ASME Y14.5-20089 H I GH vavv l_— I XED ANTENN/A\ T I FJ
MAX. ALL MACH SURFACES
DRAWING UNITS: INCHES 12\5/ l__ ]' 0023864
MATERI AL
_{Eiga_ __{E::Ezk_ WXYGEN FREE HIGH CONDUCTIVITY COPPER, UNS C10200 SffﬁE SIZE [DRAWING NUMBER SHEET | REV
GROUP: Technical Division - Design and Drafting | CAGE CODE: OUSR6 B l__ 1 0057230 ]' oF ]' A




o) 5

2

1

DESCRIPTION: STUD, MB X | X 30 LG, 316L SS,ROLLED THD, EP
CATEGORY: STUD PROJECT: LCLSIICryogenicSystem

NOTES (UNLESS OTHERWISE SPECIFIED) :

1. PART MUST BE FREE OF DIRT,
GREASE, OIL AND CHIPS.

2. PART TO BE FREE OF ALL SHARP
EDGES, CORNERS, AND BURRS.

REV

REVISION CONTROL DOCUMENT

DATES

SIGNATURES

DRAWN

F1006387/8---RCD

APPROVED

ROLLED THREAD

e DR B DAWPHOUSSE onte | 17-hg-2016 | SRR, FERMI NATIONAL ACCELERATOR LABORATORY
X | XX [ L X | X reekeD M. KRAMP onte | 25-Aug-2016 [TRp g UNITED STATES DEPARTMENT OF ENERGY
2 0.3 0.12 N/A 1°
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED C.GRIMM DATE | 30-Aug-2016 |NAME
B?MggglgﬁngAgESwé:GASME Y14.5-2009 LIJ—EET CC;NC)479 ]_ 5 STUD g MB >< ]. >< 30 |_G g 3 ]. 6|_
DRANING UN1TS! M o o SS,ROLLED THD, EP
MATERIAL
@ E F3IINBILSHSTAEILNELCETSRSOPSOTLEIESLH SCALE SIZE |DRAWING NUMBER SHEET REV
@ l:1
GROUP: Technical Division - Design and Drafting | CAGE CODE: OUSR6 A3 l__ 1 0063878 ]' o l B
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EﬁEEéEHOEéREET SCREWﬁEPECIAL. 3/8-24 REV |REVISION CONTROL DOCUMENT DATES SIGNATURES

OJECT: LCLSIICryogenicSystem —
A | F10072215-A-RCD M. KRAMP

07-Jun-2017 |APPROVED J. YUN

3/8-24

SR.250

S TR TR T oRan M. KRAMP onte | 13-Dec-2016 | SiE, FERMI NATIONAL ACCELERATOR LABORATORY
NOTES (UNLESS OTHERWISE SPECIFIED) : i..lx t..oxzx i..oxox5x ljf; *:f CHECKED J.COGHILL onTe | 14-Dec-2016 | MRAgE UNITED STATES DEPARTMENT OF ENERGY
| SART MUST BE FREE OF DIRT BREAK ALL SHARP EDGES .015 MAX. APPROVED C.GRIMM DATE | 11-Nov-2016 |NAME
. . DO NOT SCALE DRAWING USED ON
GREASE, OIL AND CHIPS. Eé%ETEQEEEQ?E@EEEEESMFE}“'5'2°°9 F10017508 SET SCREW,SPECIAL, 3/8-24
2. PART TO BE FREE OF ALL SHARP @ E MATERIAS ALUMINUM NICKEL BRONZE C83000A SCALE | SIZE |DRAWING NUMBER SHEET | REV
EDGES, CORNERS, AND BURRS.

2: 1
GROUP: Teiiccl Division - Design and Drafting | CAGE CODE: OUSR6 B l__ 1 00722 1 5 ]' oF ]' A
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DESCRIPTION: BELLOWS COVER
CATEGORY ¢

PROJECT: LCLSIICryogenics

REV REVISTION CONTROL DOCUMENT DATES SIGNATURES
0/-Feb-2017 DRAWN M. KRAMP
A F10073799-A-RCD 2B-Feb-2017 | ArPROVED C.GRIMM
R3.0
- = 4% 13,0
I - ; N EXNOINE
70. | | |
2x [ad] ;
‘ | — 4X 8.0
1 | 4 [0.3W]|A|B]
D] !
i 2x 7] | | € }/
% —8X R
0/-Feb-2017 M. KRAMP
’8-Feb-2017 C.GRIMM
- 272 —
- 2908 —
2X R4.0

NOTES

X 29,0

. PART MUST BE FREE OF DIRT,

(UNLESS OTHERWISE SPECIFIED) ¢

OCREASE

<. PART TO BE FREE OF ALL SHARF EDGES,

OlL AND CHIPS,

CORNERS

AND BURRS.

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

BELLOWS COVER

UNLESS OTHERWISE SPECIF1ED DRAWN M. KRAMP DATE | 12-Jan-2017 *
+X + X, X +X . XX +X/X +X°
CHECKED N, TANOVIC DATE | 24-Jan-2017
2 0.3 0.12 N/A 1°
BREAK ALL SHARP EDGES 0.5 MAX. APPROVED C.GRIMM DATE | 24-Jon-2017 |NAME
DO NOT SCALE DRAWING USED O
DIMENSIONS BASED ON ASME Y14,5M-2009
MAX. ALL MACH SURFACES 3.2/
DRAWING UNITS: MM
MATER AL
4%5:25%7 6061 -T6 ALUMINUM e
2MM THK STOCK el
GROUP: Technical Division - Design and Drafting ‘ CAGE CODE: OUSRE

SIZE |DRAWING NUMBER
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TEMPLATE VERSION: 2018, 1

4 3 \/ = I
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3. 18— =
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E3EEOINE

NOTES: (UNLESS OTHERWISE SPECIFIED)
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EDGES, CORNERS, AND BURRS.
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DO NOT SCALE DRAWING
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