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Drawing number Rev Description (lines 2 and 3 from drawing title block)
812765 A HELIUM VESSEL — G3 He VESSEL ASSEMBLY
812815 A HELIUM VESSEL — G3 HELIUM VESSEL WELDMENT
844675 A HELIUM VESSEL — TUNER RING PIEZO END
844685 A HELIUM VESSEL — TUNER RING COUPLER END
812995 A HELIUM VESSEL — TUBE FLD PROBE END
813005 A HELIUM VESSEL — TUBE MC END
813065 A HELIUM VESSEL — INVAR ROD CLAMPING PIN
813165 A HELIUM VESSEL — ROLLER PAD WIDE
813205 A HELIUM VESSEL — CF FLANGE CUSTOM KNIFE EDGE
844695 A HELIUM VESSEL — VESSEL SUPPORT BRACKET
844705 A HELIUM VESSEL - SPANNER ROD
813035 A HELIUM VESSEL — PIPE SUPPORT PLATE
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Drawing number ev Description (lines 2 and 3 from drawing title block)
813045 A HELIUM VESSEL - PIPE BUSHING
813155 A HELIUM VESSEL — 2-PHASE PIPE ASSEMBLY
813075 A HELIUM VESSEL — PIPE CAP
813085 A HELIUM VESSEL - 2-PHASE PIPE
813055 A HELIUM VESSEL — SLIDING PIPE PIN
863685 A HELIUM VESSEL - 2-PHASE SUPPLY PIPE
791535 A HELIUM VESSEL — FLANGE CF KNIFE EDGE BODY
813175 A HELIUM VESSEL — SUPPORT PLATE ADAPTER
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REVISION HISTORY
NOTES (UNLESS OTHERWISE SPECIF I ED) : CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

H 1. FIELD WELDS TO BE SMOOTH FOR COSMETIC APPEARANCE . ZONE_| REV DESCRIPTION DATE APPROVED H
A | INITIAL RELEASE - ERF 1LC-000008

2. SEALING SURFACES ON FLANGES MUST BE FREE FROM ANY NICKS
AND RADIAL SCRATCHES.

5. ASSEMBLY MUST BE FREE FROM DIRT, GREASE, OIL AND CHIPS AND
PROPERLY PACKAGED TO AVOID DAMAGE DURING SHIPPING.

Created: 07:11:06 on 14-01-09 (D-M-Y) By:

grimm

State: 1-INITIAL

| 4. ALL WELDS MUST BE CONTAMINANT FREE. WELD JOINT MUST BE I
CLEANED PROPERLY TO REMOVE MILL SCALE, DIRT, DUST, GREASE
OlL, MOISTURE AND OXIDATION. L__kkfff%#/’*///<:>
5. ALL CLEANING AND WELDING PROCEDURES WILL CONFORM TO THE -
AMER I CAN WELDING SOCIETY SPECIFICATION: AWS G2 .4M: 2007, () -
"GUIDE FOR THE FUSION WELDING OF TITANIUM AND TITANIUM ALLQOYS. " 1 | \'
G 6. FIELD WELD MUST BE PERFORMED WITH AN ARGON PURGED ROTARY ' J\l o G
WELDER. A CONT INUOUS ARGON FLOW 1S REQUIRED INSIDE THE TUBE y
TO GET THE OXYGEN COUNT OF 30 PPM OR LESS. WELD MUST BE FREE
OF ALL TITANIUM OXIDATION AND DISCOLORATION.,
6
7. WRITTEN PROCEDURE DESCRIBING THE CLEANING & WELDING PROCEDURE
MUST BE SUPPLIED TO FERMILAB FOR APPROVAL PRIOR TO ANY PRODUCT -—Av—
WELD ING . 5
8. WELDER MUST BE QUALIFIED IN TITANIUM WELDING. VERIFICATION DETA | L B
DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED TO
FERMILAB PRIOR TO ANY PRODUCT WELDING. SCALE = 1:1
9. ALL WELDS TO BE VACUUM TIGHT. NO LEAK SHALL BE DETECTABLE
ON THE MOST SENSITIVE SCALE OF A HELIUM LEAK DETECTOR WITH
A MINIMUM SENSITIVITY OF 2 X 107 ATM. CC/SEC.
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] 7 COML FLAT WASHER FOR M8 SCREW 3 L
304 STAINLESS STEEL
6 COML MB X 1.25 HEX NUT 3
SILICON BRONZE
5 COML M8 X 1.25 X 30 LG. 2
HEX HEAD SCREW - 304 STAINLESS STEEL
4 813175 SUPPORT PLATE ADAPTER 1
B 3 813155 2-PHASE PIPE ASSEMBLY 1 B
2 813045 PIPE BUSHING 1
1 812815 G3 HELIUM VESSEL WELDMENT 1
| TEM P.I|.N. DESCRIPTION QTY
PARTS LIST
FINISH UNLESS OTHERWISE SPECIFIED: ~|DRAWN BY DATE e, FERMI NATIONAL ACCELERATOR LABORATORY
C. GRIMM 15DECO8 UNITED STATES DEPARTMENT OF ENERGY
N/A DIMENSIONS ARE IN MILLIMETERS CHECKED BY DATE “ P.0. BOX 500, BATAVIA, IL 60510-0500
INTERPRET DIM PER ASME Y14.5M-1994 | M| TCHELL 14JANO9
BREAK ALL SHARP EDGES 0.5 MAX.
ALL MACH. SURFACES 3& MAX.. ENG&T%EEELBY 1 4DJAATNE09 ILC CRYOMODULE
MATER | AL DATABASE TEAM/GROUP HEI_ | UM VESSEI_
e TOLERANCES | THIRD ANGLE PROJECTION DESEADEDMS S(T)fI(:DMMgDEE‘SLl i'; G _He VESSEL _ASSEMBLY
- - Y s 9 oeas | D00000000623013 | SIZE | CAGE CODE [ DWG K. REV
NEXT ASSY | USED ON WX 10013 @—G AT10USRE | DO0000000BT2/65 | A
APPL I CAT ION ANGLE £ 1° SCALE 3:8 DO NOT SCALE DRAWING SHEET 1 OF 1
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REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

L ZONE | REV DESCRIPTION DATE CHECKED APPROVED

NOTES (UNLESS OTHERWISE SPECIFIED): A | INITIAL RELEASE - ER# ILC-000008

1. ALL FILLET WELDS TO BE SMOOTH FOR COSMET IC APPEARANCE.

2. ITEMS 9 AND 10 MUST BE INSTALLED AS SHOWN, PRIOR TO LEAK TEST TO
PROTECT BELLOWS ASSY AND REMAIN INSTALLED THRU DELIVERY TO FERMILAB.

3. MOUNTING HOLES FROM TUNER RINGS, ITEM 1 AND ITEM 2 ARE TO BE IN-LINE %éE
WITHIN £0.15mm. [] - (46.2 ) -
( 19 ) - — NOTES

4. ITEMS 1 AND 2 MUST BE CONCENTRIC WITH EACH OTHER WITHIN @0.15mm.
5. ASSEMBLY MUST BE FREE FROM DIRT, GREASE, OIL AND CHIPS AND

% PROPERLY PACKAGED TO AVOID DAMAGE DURING SHIPPING, §;>
6. ALL WELDS MUST BE CONTAMINANT FREE. EACH JOINT MUST BE ??éms 2 |
CLEANED PROPERLY TO REMOVE MILL SCALE, DIRT, DUST, GREASE i} 15/ 2 | /fﬂsk\\\\J
OIL, MOISTURE AND OXIDATION. Y, \_/ \_/ o
7. ALL CLEANING AND WELDING PROCEDURES WILL CONFORM TO THE N N,
AMER I CAN WELDING SOCIETY SPECIFICATION: AWS G2.4,G2.4M:2007, I - — —
"GUIDE FOR THE FUSION WELDING OF TITANIUM AND TITANIUM ALLOYS. " i \\\_///—~—///

8. VENDORS OPTION: JAUAUAY

AS AN ALTERNATE TO NOTE 6 ABOVE. AN ACCEPTABLE PICKLE DETAIL C
BATH MAY BE IMPLEMENTED TO CLEAN THE WELD JOINT MATERIAL . B SCALE = 1
USE A BATH OF 35z VOL. NITRIC ACID (70% CONCENTRATION) AND 5% :

VOL. HYDROFLUORIC ACID (48% CONCENTRATION). RINSE WITH COLD _E“:ﬁ — — —
WATER AND THEN RINSE WITH HOT WATER TO FACILITATE FASTER - O O
J DRYING. INSURE THAT PARTS ARE CLEAN, COMPLETELY DRY AND

OXIDATION FREE PRIOR TO WELDING.

DETAIL D

SCALE = 2:1

J

9. ALL WELDS MUST BE PERFORMED INSIDE OF A PURGED GLOVEBOX /%\
WITH AN OXYGEN COUNT OF 350 PPM OR LESS. WELDS MUST BE T - - T - - - - - - - \%/ -
FREE OF ALL TITANIUM OXIDATION AND DISCOLORATION.,

10.  THE VENDOR'S WRITTEN PROCEDURE DESCRIBING THE CLEANING &
WELDING PROCEDURE MUST BE SUPPLIED TO FERMILAB FOR
WRITTTEN APPROVAL PRIOR TO ANY PRODUCT WELDING.

11. WELDER MUST BE QUALIFITED IN TITANIUM WELDING. VERIFICATION ]
DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED TO (

FERMILAB PRIOR TO ANY PRODUCT WELDING. | // \\\}&\\<:>
I_'—'_l U U
12. ON A DAILY BASIS, PRIOR TO PRODUCT WELDING, WELD COUPONS OF

COMPARABLE SIZE AND TYPE WILL BE PREPARED BY THE WELDER. @/’::E:: 4x_ L - SEE
THESE COUPONS WILL BE ETCHED WITH THE DATE, TIME, AND WELDER'S
NAME AND KEPT FOR RECORD. THE WELD COUPONS WILL BE PART OF (12)13) (149 (10 (11)12) NoTes /3 V0 NOTES | &

(2.1 ) —=

-

.

THE DEL IVERABLE TO FERMILAB. - 21.2 —
13. INSPECTION OF WELDS TO BE CONDUCTED AT FERMILAB PRIOR TO __‘““*“*~——<:> MUST BE INSTALLED
ANY ULTRASONIC OR WIRE-BRUSH CLEANING. DO NOT MODIFY THE SEE NOTE 16 <(/' gé PRIOR TO WELDING
FINAL WELDS PRIOR TO PRODUCT ACCEPTANCE . ( 50.0 ) —t= - ¢
14. WELDS SHOWN IN DETAILS D & E ARE TO BE FULL PENETRATION AND B oy 750 0 | oy 154 8
VACUUM TIGHT. NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE = : == .8 —= DETAIL E
SCALE OF A HELIUM LEAK DETECTOR WITH A MINIMUM SENSITIVITY
OF 2 X 107° ATM. CC/SEC. SCALE = 2:1
15. MATERIAL CERTIFICATIONS ARE REQUIRED AND MUST BE INCLUDED
WITH SHIPPING. THERE WILL BE NO PRODUCT ACCEPTANCE WITHOUT
THE PROPER MATERIAL CERTIFICATIONS.
16. NOTE ORIENTATION OF TUNER RING HOLES AND WELD TABS
IN RELATION TO ROLLER PADS.
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SECTION A-A
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SEE
NOTES /3 [/
NG < 16 | 813035 PIPE SUPPORT PLATE 1
] B 15 COML FLANGE CF 1-1,3" ROTATABLE BODY 1
316L S.S. KURT LESKER PT.# FO133X00R
14 COML M8 X 1.25 HEX NUT 4
SILICON BRONZE
13 COML M8 X 1.25 X 40 LONG 4
HEAX HEAD SCREW - SILICON BRONZE
12 COML FLAT WASHER FOR M8 SCREW 8
C B B B B B i B B B B B B B B 304 STAINLESS STEEL
11 COML M8 X 1.25 X 30 LONG 4
HEX HEAD SCREW — SILICON BRONZE
10 | 844705 SPANNER ROD 4
9 844695 VESSEL SUPPORT BRACKET 2
o 8 813205 CF FLANGE CUSTOM KNIFE EDGE 1
| 7 813165 ROLLER PAD WIDE 4
6 813065 INVAR ROD CLAMPING PIN 1
aielaler < 5 COML 247mm OD X 230mm 1D GR2 TITANIUM 1
= i BELLOWS - #844575-A; AMERIFLEX INC.
) 4 813005 TUBE MC END 1
3 812995 TUBE FLD PROBE END 1
B 2 844685 TUNER RING COUPLER END 1
1 844675 TUNER RING PIEZO END 1
B —=— I TEM| P.1.N. DESCR IPT [ON QTY
SECTION B-B PARTS LIST
FINISH UNLESS OTHERWISE SPECIFIED: |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
C. GRIMM 15DECO8 P& )\ TED STATES DEPARTMENT OF ENERGY
N/A DIMENSIONS ARE IN MILL IMETERS CHECKED BY DATE ¥ P.0. BOX 500, BATAVIA, IL 60510-0500
INTERPRET DIM PER ASME Y14.5M-1994 | MITCHELL 14JANOS [
BREAK ALL SHARP EDGES 0.5 MAX. ENGINEERED BY DATE
ALL MACH. SURFACES 3& MAX. 0 MITCHELL L4UANGS ILC CRYOMODULE
MATER I AL DATABASE TEAM/GROUP HEI_ | UM VESSEI_
DESY EDMS | T4CM DESIGN
TOLERANCES THIRD ANGLE PROJECTION
A SEE PARTS LIST CAD SOLID MODEL NO. SI7E C%EBJDlE_lELVvelNEJM_\/ESSEL_WELDMENT REV
- 812765 X t2 |-DEAS | D00000000623033 '
NEXT 7557 | Tstb on it A0|0U5R6/DO0000000812815] A
APPL | CATION ANGLE # 1° SCALE 1:1 DO NOT SCALE DRAWING SHEET oF 1

Created: 07:12:07 on 14-01-09 (D-M-Y) By: grimm State: 1-INITIAL
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REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

NOTES (UNLESS OTHERWISE SPECIFIED): = (19.0 ) = ( $298.0 ) Z0NE | REV DESCRIPTION DATE APPROVED

1. PART TO BE FREE OF ALL SHARP EDGES, CORNERS A | INITIAL RELEASE - ER# [LC-000008

AND BURRS. A MAXIMUM OF O.bmm X 45° |S ALLOWED.

2. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
S. ALL HOLES TO HAVE A 90° CSK 0.5mm TO 1Tmm LARGER THE
(MAJOR) DIAMETERS (TO REMOVE BURRS).
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SECTION A-A SECTION B-B
C
B
FINISH UNLESS OTHERWISE SPECIF IED: ERAX&E& 15%*\;508 e, FERMI NATIONAL ACCELERATOR LABORATORY
. UNITED STATES DEPARTMENT OF ENERGY
N/A DIMENSIONS ARE IN MILLIMETERS CHECKED BY DATE # P.0. BOX 500, BATAVIA, IL 60510-0500
INTERPRET DIM PER ASME Y14.5M-1994 |D M| TCHELL 14JANOY [~
BREAK ALL SHARP EDGES 0.5 MAX.  |ENGINEERED BY DATE
ALL MACH. SURFACES 3& MAX . 0 MITCHELL UGS ILC CRYOMODULE
MATER | AL DEQLABSES)EAS TEAM/GROUP HEI_ | UM \/ESSEI_
A AN IO TOLERANCES | THIRD ANGLE PROJECTION - SN COIEU [\in ﬁ_R ING_PIEZO _END _
812815 812765 GRADE 2 K2 |-DEAS | D00000000957472 '
NEXT ASSY USED ON XX £ 0.13 A1 OU5R6 DOOOOOOOOB44675 A
APPL | CAT ION ANGLE + 1° SCALE 1:2 DO NOT SCALE DRAWING SHEET 1 OF |
9 3 / ﬂl 0 9 ‘ 4 ‘ 3 / 1

Created: 07:13:04 on 14-01-09 (D-M-Y) By: grimm State: 1-INITIAL
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REVISION HISTORY
( | CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
- ( 19.0 ) =
: ZONE | REV DESCRIPT ION DATE APPROVED
H NOTES (UNLESS OTHERWISE SPECIFIED): A | INITIAL RELEASE - ER# ILC-000008
1. PART TO BE FREE OF ALL SHARP EDGES, CORNERS
AND BURRS. A MAXIMUM OF O.5mm X 45° IS ALLOWED.
( $298.0 )
2. PART MUST BE FREE OF DIRT, GREASE., OIL AND CHIPS.
5. ALL HOLES TO HAVE A 90° CSK 0.5mm TO T1Tmm LARGER THEN f )\
] (MAJOR) DIAMETERS (TO REMOVE BURRS). 8X 12.0 ] — —
| i
2X 10.5
Q, ! 8X 6.0 —
o ]
I
G J — 16X R6.0
( 2.0) o
X 2.0 —= = ($245.0) DETAIL D
’ <¢241 .O) SCALE = 2:1
— DETAIL C -~
SCALE = 2:1 T
s
s
F 12X 30.0°
- 19.0
=~ = 9.5
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ﬁ;fi C P
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g 12X ¢9.00 THRU \% %266 .0
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\ N
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[ ]
D $282 .00
7 i \,
— 2X C1.00 j\/[ V P )
S ;\\(M( M8 X 1.25 THRU
B —— | 4 [80.25|A|B]|
SECTION A-A
SECTION B-B
FINISH UNLESS OTHERWISE SPECIFIED: |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
C. GRIMM 15DECO8 P& "\ 7D STATES DEPARTMENT OF ENERGY
N/A DIMENSIONS ARE IN MILLIMETERS CHECKED BY DATE “ P.0. BOX 500, BATAVIA, IL 60510-0500
INTERPRET DIM PER ASME Y14.5M-1994 | M| TCHELL 14JANOY [
BREAK ALL SHARP EDGES 0.5 MAX.  [ENG|NEERED BY OATE
— ALL MACH. SURFACES 3& MAX.. 5 WITCHELL UGS ILC CRYOMODULE
MATER | AL DATABASE TEAM/GROUP HEI_ | UM \/ESSEI_
DESY EDMS —
A AN TOLERANCES | THIRD ANGLE PROJECTION - SR 6 CAGE-[OLDJEN _DVEWOR | NG_COUPI_ER_END _
812765 812815 GRADE 2 K2 |-DEAS | D00000000957462 '
NEXT ASSY USED ON XX+ 0.13 A1 OU5R6 DOOOOOOOOB44685 A
APPL I CAT ION ANGLE £ 1° SCALE 1:2 DO NOT SCALE DRAWING SHEET 1 OF 1
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REVISION HISTORY
NOTES (UNLESS OTHERWISE SPECIF I ED) : CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
ZONE | REV DESCRIPTION DATE APPROVED
1. TUBE MAY BE ROLLED AND WELDED TO ACHIEVE DESIRED PART,
A ANY OUTSIDE WELDS ARE TO BE GROUND FLUSH AND PART IS TO BE /- @%%HwihDéxvgéL ggUEERgERggDpéuségEnggA @EFSEDMSEQVEEOX A | INITIAL RELEASE - ER# ILC-000008
VACUUM LEAK CHECKED. ALL WELDS TO BE VACUUM TIGHT. NO LEAK FREE OF ALL TITANIUM OXIDATION AND DISCOLORATION
SHALL BE DETECTABLE ON THE MOST SENSITIVE SCALE OF A HELIUM '
LEAK DETECTOR WITH A MINIMUM SENSITIVITY OF 2 X 107ATM. CC/SEC 8. THE VENDOR’'S WRITTEN PROCEDURE DESCRIBING THE CLEANING &
WELDING PROCEDURE MUST BE SUPPLIED TO FERMILAB FOR
2. DO NOT BREAK SHARP EDGES. WRITTEN APPROVAL PRIOR TO ANY PRODUCT WELDING.
— 3. PART MUST BE FREE FROM DIRT, GREASE, OIL AND CHIPS AND 9. WELDER MUST BE QUALIFIED IN TITANIUM WELDING. VERIFICATION
PROPERLY PACKAGED TO AVOID DAMAGE DURING SHIPPING. DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED TO
4. MATERIAL CERTIFICATIONS ARE REQUIRED AND MUST BE INCLUDED PERMILAS PRIOR TO ANY PRODUCT WELDING.
WITH SHIPPING. THERE WILL BE NO PRODUCT ACCEPTANCE WITHOUT 10. ON A DAILY BASIS, PRIOR TO PRODUCT WELDING, WELD COUPONS OF
THE PROPER MATERTAL CERTIFICATIONS. COMPARABLE SIZE AND TYPE WILL BE PREPARED BY THE WELDER.
5. ALL CLEANING AND WELDING PROCEDURES WILL CONFORM TO THE LﬂﬁEEAﬁBUEES$ ﬁgkLREEOEg?HE?HQ'@ELSHEOBégﬁg @:%E’BQNBAQELBER >
G AMER I CAN WELDING SOCIETY SPECIFICATION: AWS G2.4,/G2.4M:2007/, THE DFL IVERABLE TO FERMILAB.
"GUIDE FOR THE FUSION WELDING OF TITANIUM AND TITANIUM ALLOYS."
6 VENDORS OPT ON. 11. INSPECTION OF WELDS TO BE CONDUCTED AT FERMILAB PRIOR TO
" AS AN ALTERNATE TO NOTE 5 ABOVE, AN ACCEPTABLE PICKLE éTEAEL@EngN$§|8E ¥5R558§8§? iéEéE+§§¢EDO NOT MODTRY THE
BATH MAY BE IMPLEMENTED TO CLEAN TH% WELD JOINT MATER;AL. '
VOL. HYDROFLUORIC ACID (48% CONCENTRATION). RINSE WITH COLD " MAY BE SLIGHTLY INCREASED TO ALLOW EXTRA MATERIAL
WATER AND THEN RINSE WITH HOT WATER TO FACILITATE FASTER FOR MACHINING OF THE TUBE
— DRYING. INSURE THAT PARTS ARE CLEAN, COMPLETELY DRY AND '
OXIDATION FREE PRIOR TO WELDING. 13. AS AN OPTION: THIS PART CAN BE MANUFACTURED FROM P/N 845645,

"G5 HELIUM VESSEL TUBE”, WHICH IS MANUFACTURED FROM A RAW
TUBE P/N 8439685.
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4 4 NOTE 12
i $230 NOTE 12
$240.0
— - - — - — — — — 3234 .8
0.25
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-7 TN = T
O //// A B \\\\
| \ f \
! s I, 5% — ! s
/ \
,///// \\\\\‘ L
C -~ —
y | ($240.0) (6234.8)
235.0
B
—( 5.0 )
S
%22?/ A i 7
. I FINISH UNLESS OTHERWISE SPECIFIED: ~ |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
30.0 CO.6 C. GRIMV 15DECO8 JE UNITED STATES DEPARTMENT OF ENERGY
N/A DIMENSIONS ARE IN MILLIMETERS CHECKED BY DATE # P.0. BOX 500, BATAVIA, IL 60510-0500
45.0° - = 2.0 INTERPRET DIM PER ASME Y14.5M-1994 (D. MITCHELL 14JANO9 T
BREAK ALL SHARP EDGES 0.5 MAX.  [ENG|NEERED BY OATE
Iy SETAIL B ALL MACH. SURFACES 3& MAX. 5 WITCHELL UGS |H|_ECL |CURMYOVMEOSDSUE|_LE
VATER 1AL DATABASE TEAM/GROUP
DETATL A SCALE = 2:1 AN IO TOLERANCES | THIRD ANGLE PROJECTION DESEADEDMS S(T)fI(:DMMgDEE‘SLl i'; TUBE _FLD_PROBE_END
SCALE = 2:1 .
A 812765 812815 GRADE 2 12 -DEAS | Dooo0oo0os27682 | 5 r | St S|P e *
NEXT ASSY USED ON XX £ 0.13 A1 OU5R6 DOOOOOOOOB12995 A
APPL | CAT ION ANGLE + 1° SCALE 3:4 DO NOT SCALE DRAWING SHEET 1 OF |
9 3 / ﬂl 0 D ‘ 4 ‘ 3 / 1

Created: 07:15:26 on 14-01-09 (D-M-Y) By: grimm State: 1-INITIAL



REVISION HISTORY
NOTES (UNLESS OTHERWISE SPECIF | ED) ) CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
- | 7. ALL WELDS MUST BE PERFORMED INSIDE OF A PURGED GLOVEBOX ZONE | REV DESCRIFTION DATE APPROVED
" ANY OUTSIDE WELDS ARE TO BE GROUND FLUSH AND PART 15 O BE © WITH ANTOXYGEN COUNT OF 50 PPM OR LESS. WELDS MUST BE e
VACUUM LEAK CHECKED. ALL WELDS TO BE VACUUM TIGHT. NO LEAK :
SHALL BE DETECTABLE ON THE MOST SENSITIVE SCALE OF A HEL UM
b 8. THE VENDOR'S WRITTEN PROCEDURE DESCRIBING THE CLEANING &
LEAK DETECTOR WITH A MINIMUM SENSITIVITY OF 2 X 10-®ATM. CC/SEC WD e BROREDLRE ST BE auRsL Ten R rre L s FoR
5 DO NOT BREAK SHARP EDGES WRITTEN APPROVAL PRIOR TO ANY PRODUCT WELDING.
] 9. WELDER MUST BE QUALIFIED IN TITANIUM WELDING. VERIFICATION
3. Eég;EgE$TPEEKQEEE ESOngigTbAﬁigéSEOR?ﬁé éﬂ?PSTQES AND DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED TO
: FERMILAB PRIOR TO ANY PRODUCT WELDING.
4. w$$ERéﬁ%Pg$§glF+ﬁégQOW?LﬁRgERﬁgugggBUé¥DAg8§;TEECEN@%#BEBT 10. ON A DAILY BASIS, PRIOR TO PRODUCT WELDING, WELD COUPONS OF
e SROPER MATER AL CERTTIFTEATIONS COMPARABLE SIZE AND TYPE WILL BE PREPARED BY THE WELDER. s
: THESE COUPONS WILL BE ETCHED WITH THE DATE. TIME, AND WELDER’S ( $54.8 )
5. ALL CLEANING AND WELDING PROCEDURES WILL CONFORM TO THE ¥ﬁgEDéF?VEEi;LEO$OREEQ§?LABTHE WELD COUPONS WILL BE PART OF 33 .0
G AMER I CAN WELDING SOCIETY SPECIFICATION: AWS G2.4,G2.4M:2007. : WELD PREP
GUIDE FOR THE FUSION WELDING OF TITANIUM AND TITANIUM ALLOYS. 1 INSPECTION OF WELDS TO BE CONDUCTED AT FERMILAB PRIOR TO NOTE 13
& VENDORS OPTION: ANY ULTRASONIC OR WIRE-BRUSH CLEANING. DO NOT MODIFY THE
AS AN ALTERNATE TO NOTE 5 ABOVE., AN ACCEPTABLE PICKLE FINAL WELDS PRIOR TO PRODUCT ACCEPTANCE.
BATH MAY BE IMPLEMENTED TO CLEAN THE WELD JOINT MATERIAL .
USE A BATH OF 35% VOL. NITRIC ACID (70% CONCENTRATION) AND 5% 2. JO AT EVE e RED B JOLERANEE AND B Rpaas 1D
VOL . HYDROFLUORIC ACID (48% CONCENTRATION). RINSE WITH COLD e T NG oF ToE T oEe
N WATER AND THEN RINSE WITH HOT WATER TO FACILITATE FASTER : DETAIL VIEW
DRYING. INSURE THAT PARTS ARE CLEAN, COMPLETELY DRY AND
: ’ 13. WELD PREP TO BE CREATED WITH A 3mm DIAMETER BALL END-MILL FOLLOWING SCALE = 1.1
OXIDATION FREE PRIOR TO WELDING. THE PATH AS DEFINED BY THE 3-D SOLID MODEL. THE INNER EDGE WILL
CONFORM TO THE O.D. OF THE MATING PIPE.
14. AS AN OPTION: THIS PART CAN BE MANUFACTURED FROM P/N 845645,
“G3 HEL |UM VESSEL TUBE”, WHICH IS MANUFACTURED FROM A RAW
= TUBE P/N 849685.
. 610.5+0.2 -
0 - 350.7 -
_ $240.0_3 o
O 0.4 E——— -
NOTE 12 e .
A A
3230 NOTE 12
3240 .0
¢235.o+8-25
3234 .8
/.’—\A B ‘/—\\
v
. ! i { | \/ O \)/ ' \ i
Ny / ‘ ) /
] \\ /
- /
S $11.7 2N ~— [A]
AN
= 454 .8 - \\\\
C N
\\
$3.0 WELD PREP
NOTE 13
1.5
— L5 S\
& % \k \I_K\ 1 J
\
— $18.9 —=
< N ($230.0) 325 . 4
($235.0) TO CREATE A
3 FLAT SURFACE
($240.0)
($234.8) DETAIL VIEW
' SCALE = 2.1
Y
1 FINISH UNLESS OTHERWISE SPECIFIED: ~ |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
] %z ﬁi 30.0° C. GRIMM 15DECO8 & N TED STATES DEPARTMENT OF ENERGY
] : N/A DIMENSIONS ARE IN MILL IMETERS CHECKED BY DATE W P.0. BOX 500, BATAVIA, IL 60510-0500
(5.0)— 45.0° INTERPRET DIM PER ASME Y14.5M-1994 |D. MITCHELL 14JANOS [
CO.6 BREAK ALL SHARP EDGES 0.5 MAX.  [EnGINEERED BY DATE
) 0 o N - o5 _ AL MACH. SURFACES 3.2/ WAK. | Yy UGS ILC CRYOMODULE
MATER | AL DATABASE TEAM/GROUP HEI_ | UM VESSEI_
DETAIL A DETAIL B AN IO TOLERANCES | THIRD ANGLE PROJECTION DESEADEDMS S(T)fI(:DMMgDEE‘SLl i'; TUBE_MC_END
A SCALE = 2:1 . ) SIZE CAGE CODE DWG NO. REV
SCALE = 2:1 812765 812815 GRADE 2 Xt 2 |-DEAS | D00000000827732
NEXT ASSY USED ON .>'<§§81?3 A1 OU5R6 DOOOOOOOOB13005 A
APPL | CAT ION ANGLE + 1° SCALE 34 DO NOT SCALE DRAWING SHEET 1 OF 1
Created: 07:16:10 on 14-01-09 (D-M-Y) By: grimm State: 1-INITIAL
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REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
NOTES (UNLESS OTHERWISE SPECIFIED): ZONE | REV DESCRPTION DATE APPROVED
1. PARTS TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS. A | INITIAL RELEASE - ER# 1LC-000008
A MAXIMUM CHAMFER OF O.5mm X 45° |S ALLOWED.
2. PARTS MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
= 145.6 A —e
@20.0 ~— 206. O
——
- /%\ —
\ ct.0 A1
]
~— 20.0
FINISH UNLESS OTHERWISE SPECIFIED: ~ |DRAWN BY DATE e FERMI NATIONAL ACCELERATOR LABORATORY
A ?AIATAEQEFL(E?SD/?GEPEQ Xébt |¥§1EF§“SA 001 C. GRIMM 15DECO8 aF UNITED STATES DEPARTMENT OF ENERGY
5M- CHECKED BY DATE _
BREAK ALL SHARP EDCES 0.5 MAX. L NS P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ MAX. : TITLE
ENGINEERED BY DATE ILC CRYOMODULE
MATER AL TOLERANCES | THIRD ANGLE PROJECTION |D. MITCHELL 14JANO9 HEL IUM VESSEL
1 DATABASE TEAM/GROUP INVAR_ROD_CLAMP ING_PIN
815765 812815 TITANIUM X108 DESY EDMS | T4CM DESIGN [ SIZE | CAGE CODE |DWG NO. REV
NEXT ASSY USED ON GRADE 2 XX £ 01 CAD SOLID MODEL No. | A3 | OU5R6 [DO0O000000813065| A
APPL [CAT ION ANGLE # 1° |-DEAS | D00000000827712 | SCALE 2:1 [DO NOT SCALE DWG | SHEET 1 OF 1
Created: (5:17:01 onl 14-01-09 (D-M-%) By: grimm State: 1-4NITIAL Z 3 ) | l




NOTES (UNLESS OTHERWISE SPECIFIED): REVIS [ON HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
1. PARTS TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS. JONE | REV DESCRIPTION DATE APPROVED
A MAXIMUM CHAMFER OF O.5mm X 45° |S ALLOWED. A [INTTIAL RELEASE - ERE ILC-000008
2. PARTS MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
3. ALL DIMENSIONS ARE IN MILLIMETERS;
DIMENSIONS IN [.XX] ARE IN INCHES.
4. ALL DIMENSIONS REPRESENT FINAL MACHINED SIZES. EXTRA
MATERIAL STOCK WILL BE REQUIRED, SEE DRAWING 812815 FOR
FINAL MACHINED SPECIFICATION OF THIS PART.
< 24.0 —= +.0005
NOTE 4 [ #.2500_"gggp 1 THRU = o o -
TOLERANCE APPLYS TO B : = Q)
19 0 ¥ 12mm EACH END ONLY
—|— A |
C A 4&
12.0 | N N
b | — — —
+ NOTE 4 |  be—_—_
L 35.8 NOTE 4
41,8
( 41.0)
| |
5 | |
‘ {7 s
| | L| |4
i _
i L_ 1] {—4x 3.0
|
T —==—2X 1.0 -~ 44,0 ————= =~ 2X 3.0
—={ = 2X 3.0
R120.0 — — 22 0 - 50.0 =
- =— 28.0
FINISH UNLESS OTHERWISE SPECIFIED: ~ |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
A ?hllhTAEggrle(E),#sDﬁ\ﬁEPég Xébk IMH{E;\SA 004 C. GRIMM 15DECO8 # UNITED STATES DEPARTMENT OF ENERGY
5M- CHECKED BY DATE _
i BREAK ALL SHARP EDGES 0.5  MAX. S TOHELL LANOS P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3§§// MAX. : TITLE
ENGINEERED BY DATE ILC CRYOMODULE
MATERAL TOLERANCES | THIRD ANGLE PROJECTION |D. MITCHELL 14JANO9 HEL IUM VESSEL
1 DATABASE TEAM/GROUP ROLLER_PAD_WIDE
812765 812815 TITANIUM X108 DESY EDMS | T4CM DESIGN [ SIZE | CAGE CODE |DWG NO. REV
NEXT ASSY USED ON GRADE 2 XXt 0013 CAD SOLID MODEL No. | A3 | OU5R6 |[DO0000000813165| A
APPL [CAT ION ANGLE + 1° |-DEAS | D00000000838612 | SCALE 1.5:1]DO NOT SCALE DWG | SHEET 1 OF 1
Created: @5:17:55 onl 14-01-09 (D-M-%) By: grimm State: 1-4NITIAL Z 3 ) | l
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NOTES (UNLESS OTHERWISE SPECIFIED):

REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

1 00 NOT BREAK KNIFE EDGE . KEEP SHARD ZONE | REV DESCRIPT ION DATE APPROVED
" ANGLE SURFACE TO BE FREE OF SCRATCHES, A | INITIAL RELEASE - ERf 1LC-000008
WITH NO RADIAL SCORING.
2. PARTS MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
- 22.0 -
< - 6.68
0
$21.3_35 » 5.16
'
| Q|gzso.25|A|ls I
I
0.61 —= =
$19.00
. @18.29 _ _ _
?15.90
i
i i
g11. NOTE 1
——
20.0° 0.5 X 4b-
\s-
0.8
FINISH UNLESS OTHERWISE SPECIFIED: ~ |DRAWN BY DATE e FERMI NATIONAL ACCELERATOR LABORATORY
A ?AIATAEQEFL(E?SD/?GEPEQ Xébt |¥§1EF§“SA 001 C. GRIMM 15DECO8 aF UNITED STATES DEPARTMENT OF ENERGY
5M- CHECKED BY DATE _
BREAK ALL SHARP EDGES .75~ MAX. O TELL NS P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ MAX. : TITLE
ENGINEERED BY DATE ILC CRYOMODULE
MATER AL TOLERANCES | THIRD ANGLE PROJECTION |D. MITCHELL 14JANO9 HEL IUM VESSEL
1o DATABASE TEAM/GROUP CF_FLANGE_CUSTOM_KN | FE_EDGE
812763 812815 TITANIUM N :0.8 DESY EDMS | T4CM DESIGN [ SIZE | CAGE CODE |DWG NO. REV
NEXT ASSY USED ON GRADE 2 XX+ 0013 CAD SOLID MODEL No. | A3 | OU5R6 [DO0O000000813205| A
APPL [CAT ION ANGLE # 1° |-DEAS | D00000000827692 | SCALE 4:1 [DO NOT SCALE DWG | SHEET 1 OF 1
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12.0 7

REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

ZONE

REV

DESCRIPTION

DATE APPROVED

A | INITIAL RELEASE - ER# 1LC-000008

4X M8 X 1.25 THRU

R149.0

R1355.0

R141.00

NOTES (UNLESS OTHERWISE SPECIFIED):
1. PART MUST BE FREE OF DIRT,

2. TAPPED HOLES TO HAVE A 90°
THAN THE MAJOR DIAMETER (TO REMOVE BURRS).

GREASE, OIL AND CHIPS.
CSK O0.5mm TO 1.0mm LARGER

FINISH

ELECTRO-POL I'SH

812815 812765
NEXT ASSY USED ON
APPL | CAT I ON

MATER I AL

304 STAINLESS STEEL

OR EQUIV.

UNLESS OTHERWISE SPECIFIED:  [DRANN BY DATE e FERMI NATIONAL ACCELERATOR LABORATORY
DIMENSIONS ARE IN MILLIMETERS C. GRIMM 15DECO8 aF UNITED STATES DEPARTMENT OF ENERGY
INTERPRET DIM PER ASME Y14 .5M-1994 |CHECKED BY DATE _

SREAC ALL SHARP EDCES 0.5 . |0 oo o P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ MAX . - TITLE
ENGINEERED BY DATE ILC CRYOMODULE
TOLERANCES | THIRD ANGLE PROJECTION |D. MITCHELL 14JANO9 HEL IUM VESSEL
Y+ 9 DATABASE TEAM/GROUP VESSEL_SUPPORT_BRACKET
X+08 DESY EDMS SIZE | CAGE CODE [DWG NO. REV
XX £ 0.1 CAD SOLID MODEL NO. A3 OUSR6 |DOO0O0O0O0O00844695| A
ANGLE # 1° |-DEAS | D00000000957492 | SCALE 3:4 |DO NOT SCALE DWG | SHEET 1 OF 1

Created: f§:21:16 onl 14-01-09 (D-M-%) By: ar inm

State: T-4ANITIAL
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REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

ZONE | REV DESCRIPTION DATE APPROVED

A | INITIAL RELEASE - ER# 1LC-000008

- 225.0 -

R e e fa ¢
N
’\\\ M8 X 1.25 ¥ 20.0

\
\

» \
10.0
M8 X 1.25-—\\

$12.0

B

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

THRERQD'OF?EUEF 2. TAPPED HOLE TO HAVE A 90° CSK 0.5 TO 1.0mm LARGER
THAN THE MAJOR DIAMETER (TO REMOVE BURRS).
SCALE = 2:1
FINISH UNLESS OTHERWISE SPECIFIED: ~ |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
weoorost | WA MY o kA
- 5M- CHECKED BY DATE -
BREAK ALL SHARP EDCES 0.5 MAX. O TELL NS P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ MAX. : TITLE
ENGINEERED BY DATE ILC CRYOMODULE
MATER AL TOLERANCES | THIRD ANGLE PROJECTION |D. MITCHELL 14JANO9 HEL IUM VESSEL
DATABASE TEAM/GROUP SPANNER_ROD
812765 812815 304 STAINLESS STEEL F it DESY EDMS STZE | CAGE CODE [DWG NO. REV
NEXT ASSY USED ON OR EQUIV. XX+ 0013 CAD SOLID MODEL No. | A3 | OU5R6 |[DO0O000000844705| A
APPL [CAT ION ANGLE # 1° |-DEAS | D00000000957482 | SCALE 1:1 [DO NOT SCALE DWG | SHEET 1 OF 1
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5 / | 1

Created: (f§:22:20 onl 14-01-09 (D-M-%) By: grimm  State: 1-4N1T 1AL
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NOTES (UNLESS OTHERWISE SPECIFIED):

- 1,

A MAXIMUM CHAMFER OF O.5mm X 45°

5 O—> l—
A [ ]
D %
\4>< 0.5 X 45°
42.5 2
N 85.0
™
C L
Y L

2. PARTS MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.

2X ¢9.00 THRU-—\\\\

PARTS TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS.
IS ALLOWED.

REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.,

ZONE

REV

DESCRIPTION

DATE APPROVED

A | INITIAL RELEASE - ER# 1LC-000008

60.

< 220.0 =
< 107.8 = <§§
— 10.0
‘ %+>~
R120.0 \ @
+
FINISH UNLESS OTHERWISE SPECIFIED: ~ |DRANN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
WA ?WEQ%E?SD?{;EP&S Xé hL/llE |¥§1E§a 001 C. GRIMM 15DECO8 # UNITED STATES DEPARTMENT OF ENERGY
. 5M- CHECKED BY DATE _
INTERPRET DU PER ASNE 1100 1 P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3& MAX. D. MITCHELL T4JANO9 177
ENGINEERED BY DATE ILC CRYOMODULE
MATERIAL TOLERANCES | THIRD ANGLE PROJECTION |D. MITCHELL 14JANO9 HEL UM VESSEL
1o DATABASE TEAM/GROUP P|PE_SUPPORT_PLATE
812765 812813 TITANIUM N 108 DESY EDMS | T4CM DESIGN [ SIZE | CAGE CODE [DWG NO. REV
NEXT ASSY USED ON GRADE 2 XX £ 0.13 CAD SOLID MODEL No. | A2 | OU5R6 |DO0O000000813035| A
APPL | CAT ION ANGLE £ 1° |-DEAS | D00000000827612 | SCALE 1:1 |DO NOT SCALE DWG | SHEET 1 OF 1

Created: 07R23:27 on 14-01-09 (D-M-Y) /By: grimm

Stote: 1-INITRAL
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NOTES (UNLESS OTHERWISE SPECIFIED):
1. PARTS MUST BE FREE OF DIRT,

GREASE, OIL AND CHIPS.

REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

ZONE

REV

DESCRIPTION

DATE

APPROVED

A

INITIAL RELEASE - ER# 1LC-000008

~ 13.6 ———=
~—— 10.6 ——=
220.0
I
@14 .00 — —
V /
| O |#0.5]A _//////
0 MIN. RAD. 2
¢8'4—O.2
B -
5X C0O.25
FINISH UNLESS OTHERWISE SPECIFIED: ~ |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
A ?AIATAEQEFL(E?SD/?GEPEQ Xébt |¥§1EF§“SA 001 C. GRIMM 15DECO8 # UNITED STATES DEPARTMENT OF ENERGY
5M- CHECKED BY DATE _
SRERK AL SHAp EOGES 0.5 [ okeD B e P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ MAX. : TITLE
ENGINEERED BY DATE ILC CRYOMODULE
MATER AL TOLERANCES | THIRD ANGLE PROJECTION |D. MITCHELL 14JANO9 HEL IUM VESSEL
1o DATABASE TEAM/GROUP PIPE_BUSHING
812763 812815 TITANIUM N :0.8 DESY EDMS | T4CM DESIGN [ SIZE | CAGE CODE |DWG NO. REV
NEXT ASSY USED ON GRADE 2 XX+ 0013 CAD SOLID MODEL No. | A3 | OU5R6 |[DO0000000813045| A
APPL [CAT ION ANGLE + 1° |-DEAS | D00000000827602 | SCALE 4:1 [DO NOT SCALE DWG | SHEET 1 OF 1

Created: (fj:24:43 onl 14-01-09 (D-M-%) By: ar inm

State: T-4ANITIAL
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REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
§ NOTES (UNLESS OTHERWISE SPECIFIED): ZONE | REV DESCRIPTION DATE APPROVED
1. ITEM 6 PART SPECIFICATION IS IN INCHES. A | INITIAL RELEASE - ERf# 1LC-000008
2. ALL FILLET WELDS TO BE SMOOTH FOR COSMETIC APPEARANCE .
3. SEALING SURFACES ON FLANGES MUST BE FREE FROM ANY NICKS
AND RADIAL SCRATCHES.
— 4. ASSEMBLY MUST BE FREE FROM DIRT, GREASE. OIL AND CHIPS AND
PROPERLY PACKAGED TO AVOID DAMAGE DURING SHIPPING.
5. ALL WELDS MUST BE CONTAMINANT FREE. EACH JOINT MUST BE
CLEANED PROPERLY TO REMOVE MILL SCALE, DIRT, DUST, GREASE
OIL, MOISTURE AND OXIDATION.
6. ALL CLEANING AND WELDING PROCEDURES WILL CONFORM TO THE
¢ AMER I CAN WELDING SOCIETY SPECIFICATION: AWS G2.4M:2007
"GUIDE FOR THE FUSION WELDING OF TITANIUM AND TITANIUM ALLOYS".
7. THE VENDOR'S WRITTEN PROCEDURE DESCRIBING THE CLEANING &
WELD ING PROCEDURE MUST BE SUPPLIED TO FERMILAB FOR
WRITTEN APPROVAL PRIOR TO ANY PRODUCT WELDING.
8. ALL WELDS MUST BE PERFORMED INSIDE A PURGED GLOVEBOX WITH
AN OXYGEN COUNT OF 30 PPM OR LESS. WELDS MUST BE FREE OF
ALL TITANIUM OXIDATION AND DISCOLORAT ION.
9. INSPECTION OF WELDS TO BE CONDUCTED AT FERMILAB PRIOR TO
ANY ULTRASONIC OR WIRE-BRUSH CLEANING. DO NOT MODIFY THE
FINAL WELDS PRIOR TO PRODUCT ACCEPTANCE.
10. ALL WELDS MARKED V.T. (VACUUM TIGHT) ARE TO BE FULL PENETRATION
AND VACUUM TIGHT. NO LEAK SHALL BE DETECTABLE ON THE MOST
- SENSITIVE SCALE OF A HELIUM LEAK DETECTOR WITH A MINIMUM
SENSITIVITY OF 2 X 107 ATM. CC/SEC.
11. MATERIAL CERTIFICATIONS ARE REQUIRED AND MUST BE INCLUDED
WITH SHIPPING. THERE WILL BE NO PRODUCT ACCEPTANCE WITHOUT
THE PROPER MATERIAL CERTIFICATIONS.
< ( 1246.5 ) -
= 914.0 _
F < ( 386.5 ) -
- ( 20.6 )
SEE
102 .4 A SEE
(¢ ) i NOTES A NOTES N
: ) 2 v.T. VT
> ( $66.9 )
D / @\ / | \
7 | \
( 213.3) S > tﬁg
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. SEE
( $116.8 ) n T NOTES
MUST BE INSTALLED \ | /
— PRIOR TO WELDING \ //
Sk
/
| I / L ™~
——
C //
|
%%¢4¢§§;::::§§§§§§\y, ( 1.5 ) REQUIRED GAP
( ) {_
< N [
| } 6 COM " L FLANGE CF ROTATABLE, 4.625" 0.D. 1
( 37.5° ) 316L S.S. KURT J. LESKER #F0462x300R
ﬁg%ES ' 5 791535 FLANGE CF KNIFE EDGE BODY 1
VT, 3 4 863685 2-PHASE SUPPLY PIPE 1
B s 3 813055 SLIDING PIPE PIN 1
2 813085 2-PHASE PIPE 1
1 813075 PIPE CAP 1
ITEM| P.I.N. DESCRIPT ION QTY
\—H_|O-25|A| PARTS LIST
FINISH UNLESS OTHERWISE SPECIFIED: |DRAWN BY DATE e, FERMI NATIONAL ACCELERATOR LABORATORY
| C. GRIMM 15DECO8 UNITED STATES DEPARTMENT OF ENERGY
N/A DIMENSIONS ARE IN MILLIMETERS CHECKED BY DATE “ P.0. BOX 500, BATAVIA, IL 60510-0500
L/\ INTERPRET DIM PER ASME Y14.5M-1994 |D. MITCHELL 14ANOY [T7rE
(2.77) BREAK ALL SHARP EDGES 0.5 MAX.  [ENGINEERED BY DATE
s _— o9 ALL MACH. SURFACES 3& MAX.. 5 WITCHELL UGS ILC CRYOMODULE
' MATER | AL DATABASE TEAM/GROUP HEI_ | UM VESSEI_
e TOLERANCES | THIRD ANGLE PROsECTIoN | DESY EDMS | T4CM DESIGN 2-PHASE _PIPE_ASSEMBLY
A DETAIL VIEW - 815765 X 2 oess | ooooooneoeznors | SIZE | CAGE GO ToWG Ho. REV
SCALE = 1:1 NEXT 2SSy | USED ON e @—G AT|0OUSRE [ DO0000O000OB8TAT195 | A
APPL I CAT ION ANGLE £ 1° SCALE 1:2 DO NOT SCALE DRAWING SHEET 1 OF 1
Created: 07:25:30 on 14-01-09 (D-M-Y) By: grimm State: 1-INITIAL
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NOTES (UNLESS OTHERWISE SPECIFIED):

A MAXIMUM CHAMFER OF O0.5mm X 45°

U .

PARTS MUST BE FREE OF DIRT, GREASE,

1. PARTS TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS.

IS ALLOWED.
OlL AND CHIPS.

REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

ZONE

REV

DESCRIPTION

DATE APPROVED

A

INITIAL RELEASE - ER# 1LC-000008

6. -~
?»73.0
C1.0-//>\\
FINISH UNLESS OTHERWISE SPECIFIED: ~ |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
A ?AIATAEQEFL(E?SD/?GEPEQ Xébt |¥§1EF§“SA 001 C. GRIMM 15DECO8 # UNITED STATES DEPARTMENT OF ENERGY
5M- CHECKED BY DATE _
SRERK AL SHAp EOGES 0.5 [ okeD B e P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ MAX. : TITLE
ENGINEERED BY DATE ILC CRYOMODULE
MATER AL TOLERANCES | THIRD ANGLE PROJECTION |D. MITCHELL 14JANO9 HEL IUM VESSEL
19 DATABASE TEAM/GROUP PIPE_CAP
812763 813155 TITANIUM N :0.8 DESY EDMS | T4CM DESIGN [ SIZE | CAGE CODE |DWG NO. REV
NEXT ASSY USED ON GRADE 2 XX+ 0013 CAD SOLID MODEL No. | A3 | OU5R6 [DOO000000813075| A
APPL [CAT ION ANGLE + 1° |-DEAS | D00000000827642 | SCALE 1.5:1]DO NOT SCALE DWG | SHEET 1 OF 1
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REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
i ZONE | REV DESCRIPT ION DATE APPROVED
A | INITIAL RELEASE - ER# [LC-000008
NOTES (UNLESS OTHERWISE SPEClFlED):
1. PARTS TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS.
A MAXIMUM CHAMFER OF O.5mm X 45°¢ |S ALLOWED.
2. PARTS MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
3. ALL DIMENSIONS ARE IN MILLIMETERS;
DIMENSIONS IN [.XX] ARE INCHES.
MATER I AL SPECIFICATION IN |INCHES.
< 1232 .5 =
E - 378.5 =
(3.05)
- [.120] 1
‘\\\\\ 2X $69.0 _ L _ _ _ ////]\\\\ _ _ _ _ _ _ _ _ _ _ _ _
| B N
$66.93 ( ¢73.02 )
[2.635] [2.875] P
D “\ 354 .8
\ THRU ONE WALL ONLY
<~— 72X 75.0 —=
\
\\\\
\
X
] C1.0
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CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

1. PARTS TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS.
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REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
ZONE | REV DESCRIPTION DATE APPROVED
NOTES (UNLESS OTHERWISE SPECIFIED): A | INITIAL RELEASE - ERF 1LC-000008
1. PARTS TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS.
A MAXIMUM CHAMFER OF O.5mm X 45° |S ALLOWED.
2. PARTS MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
3. ALL DIMENSIONS ARE IN MILLIMETERS;
DIMENSIONS IN [.XX] ARE IN INCHES.
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NOTES - CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
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NOTES (UNLESS OTHERWISE SPECIFIED): CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
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1. PARTS TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS. A | INITIAL RELEASE - ER# ILC-000008
A MAXIMUM CHAMFER OF O.b5mm X 45° |S ALLOWED.
2. PARTS MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
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