
NOTES: (UNLESS OTHERWISE SPECIFIED)

1.  ASSEMBLY MUST BE FREE FROM DUST, GREASE, OIL, CHIPS, AND BURRS.

2.  PLEASE REFER TO TECHNICAL SPECIFICATION LCLS-II-HE-1.2-TS-0085-R0 FOR 
    ASSEMBLY, SHIPPING, AND HANDLING INSTRUCTIONS.

3.  FINAL RING DIAMETER DUE TO POST WELDING SHRINKAGE.
    ITEM #8 TO BE MACHINED PER DRAWING SPEC. PRIOR TO WELDING.
    ALTERNATE METHOD:  ROUGH MACHINE ITEM #8 AND FINISH
    PER DIMENSION SHOWN ON THIS DRAWING.

4.  ADJUST SET SCREWS AS NEEDED TO ELIMINATE FREE-PLAY 
    BETWEEN ITEMS 1 AND 13. (SEE SHT 2, SECTION W-W)

33 FC0034124 SHCS,1/4-20x0.5LGxFT,SB 8

32 FC0046539 STUD, THREADED - M8 X 50 MM LONG 316L RT, EP (REF FERMI
DWG MA-393926) 24

31 FC0046538 STUD, THREADED - M6 X 40 MM LONG, 316L RT, EP (REF FERMI
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,SS316 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,M6x1x40LGxFT,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-II 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
4 F00439233 SCRF SEAL FOR NW8 FLANGE 3
3 F10026202 SEAL END FLANGE 1.3 2
2 F00439231 SCRF SEAL FOR NW40 FLANGE 1
1 F00439181 1.3GHZ LCLS-II RF CAVITY ASSEMBLY 1
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VIEW IN DIRECTION E-E

SECTION F-F
SCALE 1:2

E

E

B

BG

G

51

22

AB

F

F

SHEET 3

VIEW IN DIRECTION G-G

P

P

SECTION P-P
SCALE 1:2

R

R

SECTION R-R
SCALE 1:2

29

15

18

22
24

4

19

22

19
31

5

12

10

27

27

1

1

U

U

SECTION U-U
SCALE 1:2
2 PLACES

1

V

V

SECTION V-V
SCALE 1:5

C

10

12

28

24

4

7

1

6

28

6

28

0.5 C

18

14

FOR INSTALLATION OF
SPLIT RING F10031029

5°

30

W

W

SECTION W-W

4X 
NOTE 4

2

505.5

173.1

117

29

1

13

90°

141°

7

UNLESS OTHERWISE SPECIFIED

±X ±X.X ±X.XX ±X/X ±X°

2 0.3 0.12 N/A 1

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

DRAWN M.SAWTELL DATE 01-Jul-2014
CHECKED M.KRAMP DATE 15-Jul-2014
APPROVED C.GRIMM DATE 16-Jul-2014
USED ON

F10041054

MATERIAL

SEE PARTS LIST
GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

ASSEMBLY, LCLS-II PRODUCTION CAVITY

SCALE SIZE DRAWING NUMBER SHEET REV

1:5 & A2 F10023864 2 OF 3 PAS SHOWN

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

P F10023864-P-RCD 22-Dec-2021 DRAWN B.TREVINO
07-Feb-2022 APPROVED B.HARTSELL

DESCRIPTION: LCLS-II PRODUCTION CAVITY ASSEMBLY
PROJECT: LCLSIICryogenicSystem
CATEGORY: ASSEMBLY

TEMPLATE VERSION: 2021.08.02























1

A

1

A

2

B

2

B

3

C

3

C

4

D

4

D



SECTION B-B
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A

A
SECTION A-A

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.

4.  SURFACE CONTOUR TO BE MACHINED AFTER WELDING STEPS IN PART NUMBERS
    F10026403 SHORT END DISK WELDMENT) AND F10026401 LONG END
    DISK WELDMENT .

5.  ALL DIMENSIONS WITH TRAILING ZEROES DENOTE TOLERANCE.
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SECTION A-A

NOTES:
  
1) RF SURFACES IS TO BE FREE OF DAMAGE
  
2) ADDITIONAL MATERIAL NEEDED FOR CELL TUNING
    PLUS ALLOWANCE FOR E-BEAM WELD SHRINKAGE.
    FINAL SURFACE TO BE MACHINED UNTIL TUNED.
  
3) ALL PARTS ARE TO BE CONCENTRIC WITHIN 0.08mm
    ALONG DATUM A AND B
  
4) DO NOT BREAK EDGES ON END CELL
  
5) DUAL PASS WELD -- WELD BOTH SIDES TO ENSURE
    OVERLAP

WELDING NOTES:
1) 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
    2x10   ATM-CC/SEC FOR HELIUM.
2) ASSEMBLY TO BE CLEANED, AND PACKAGED SO AS TO
    ASSURE NO CONTAMINATION FROM FOREIGN
    MATERIALS, METAL CHIPS OR OTHER CONTAMINATES.
    CLEANING PROCEDURE TO BE APPROVED BY FERMILAB.
3) ALL DESIGN, ASSEMBLY, AND HANDLING IS TO
    CONFORM TO STANDARD ULTRA HIGH VACUUM
    PRACTICES
4) ALL ELECTRON BEAM WELDING, ACID ETCHING,
    CLEANLINESS, AND HANDLING PROCEDURES ARE
    DETAILED IN DESY SPECIFICATION MHF-SL 1-1999
    AND MUST BE FOLLOWED.

THEORETICAL LENGTH
57.7 

SEE
WELD
NOTES

 
SEE WELD
NOTES AND
NOTE 5

N5 N5

AB

THEORETICAL LENGTH
115.4

NOTE 2 NOTE 2

70.0111.0 0.3

0.4 A

10.0

1

1

2 0.08 A-B
NOTE 3

0.3

2 F00439156 1.3GHZ RF CAVITY MID HALF CELL 2
1 F00439151 1.3GHZ BARBELL SUPPORT RING 2
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AA

NOTES:
  
1) ENSURE THAT THE CLOCKING OF THE SUPPORT RINGS
    ON THE DUMBELL WELDMENTS ARE HELD TO \.5`
  
2) ALL PARTS ARE TO BE CONCENTRIC WITHIN 0.4mm
    ALONG DATUM A AND B
  
3) DEFINITION OF FORM AND TOLERANCES CONCERNING
    WELD JOINT PREPARATION AT THE IRIS AND THE
    EQUATOR TO BE COORDINATED BETWEEN 
    MANUFACTURERS AND FNAL
  
4) INDIVIDUAL PART DIMENSIONS ARE FINAL LENGTH
    AFTER ACID ETCHING AND TUNING
  
5) THIS DEVICE IS EASILY DEFORMED.  A FIXTURE
    IS REQUIRED FOR ALL HANDLING.
  
6) ADDITIONAL MATERIAL NEEDED FOR CELL TUNING
    PLUS ALLOWANCE FOR E-BEAM WELD SHRINKAGE.
    FINAL SURFACE TO BE MACHINED UNTIL TUNED.
  
7) DO NOT BREAK SHARP EDGES ON END CELL

WELDING NOTES:
1) 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
    2x10   ATM-CC/SEC FOR HELIUM.
2) ASSEMBLY TO BE CLEANED, AND PACKAGED SO AS TO
    ASSURE NO CONTAMINATION FROM FOREIGN
    MATERIALS, METAL CHIPS OR OTHER CONTAMINATES.
    CLEANING PROCEDURE TO BE APPROVED BY FERMILAB.
3) ALL DESIGN, ASSEMBLY, AND HANDLING IS TO
    CONFORM TO STANDARD ULTRA HIGH VACUUM
    PRACTICES
4) ALL ELECTRON BEAM WELDING, ACID ETCHING,
    CLEANLINESS, AND HANDLING PROCEDURES ARE
    DETAILED IN DESY SPECIFICATION MHF-SL 1-1999
    AND MUST BE FOLLOWED.

1 F00439172 1.3GHZ RF CAVITY DUMBELL 8
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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.

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.  ITEMS 1, 2, AND 3 ARE TO BE CONCENTRIC WITHIN  0.3mm ALONG
    DATUMS A AND B.

5.  SEALING SURFACE MUST BE FREE OF SCRATCHES WITH NO RADIAL SCORING.
    SURFACE MUST BE FREE OF DAMAGES.

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

7.  DO NOT BREAK EDGES ON END CELL.

8.  DUAL PASS WELD -- ENSURE OVERLAP.

9.  ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.

5 F00439157 1.3GHZ RF CAVITY NW 12 FLANGE 1
4 F00439160 1.3GHZ RF CAVITY NW 8 FLANGE 1
3 F10026185 FLANGE, BEAM - NW78 1
2 F10026400 WELDMENT, LONG ENG TUBE - 1.3 GHZ RF CAVITY 1
1 F10026401 WELDMENT, LONG END DISK - 1.3 GHZ RF CAVITY 1
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SECTION A-A

B
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SECTION B-BNOTES:  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.

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.
    SURFACE MUST BE FREE OF DAMAGES.

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

6.  ITEMS 1, 2, AND 3 ARE TO BE CONCENTRIC WITHIN  0.3mm ALONG
    DATUM A-B.

7.  DO NOT BREAK EDGES ON END CELL.

8.  ELECTRON-BEAM WELD FROM BOTH SIDES TO ENSURE FULL PENETRATION AND
    OVERLAP FROM FULL JOINT CONSUMPTION.

9.  ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.

5 F00439157 1.3GHZ RF CAVITY NW 12 FLANGE 1
4 F00439158 1.3GHZ RF CAVITY NW 40 FLANGE 1
3 F10026185 FLANGE, BEAM - NW78 1
2 F10026402 WELDMENT, SHORT ENG TUBE - 1.3 GHZ RF CAVITY 1
1 F10026403 WELDMENT, SHORT END DISK - 1.3 GHZ RF CAVITY 1

ITEM PART NUMBER DESCRIPTION QTY.
PARTS LIST

DETAIL D
SCALE 2:1

DETAIL D

DETAIL C
SCALE 4:1

DETAIL C

22.5

21

4

5

1588.0

35.0

111

116

B A

15

"L2"
NOTE 3

162.6

"L1"
NOTE 3

71

NOTE 5 1

THEORETICAL LENGTH
161.60

5

2

MACHINE TUBE SURFACE
FLUSH WITH
FLANGE SURFACE

NOTE 2
EB WELD
DEPTH 3.00

N6
2

4

MACHINE TUBE SURFACE
FLUSH WITH
FLANGE SURFACE

NOTE 2
EB WELD
DEPTH 3.00

N6
93.50

105.60

MACHINE TUBE SURFACE
TO BE FLUSH WITH
FLANGE SURFACE

N6

NOTE 2
EB WELD
DEPTH 3.00

NOTE 2
NOTE 8

NOTE 2

0.3 A-B
    NOTE 6

0.3 A-B
    NOTE 6

0.3 A-B
    NOTE 6

N6

3

UNLESS OTHERWISE SPECIFIED

±X ±X.X ±X.XX ±X/X ±X°

2 0.3 0.12 N/A 0.5

BREAK ALL SHARP EDGES, MAX: 0.5
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-2009
MAX MACHINE ALL SURFACES, Ra: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN E.PIRTLE DATE 18-Apr-2005
CHECKED D.MITCHELL DATE 16-Sep-2005
APPROVED M.FOLEY DATE 20-Sep-2005
USED ON

F00439181

MATERIAL

SEE PARTS LIST
GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

1-3GHZ SHORT HALF CELL ASSY

SCALE SIZE DRAWING NUMBER SHEET REV

1:1 & A0 F00439180 1 OF 1 KAS SHOWN

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

K F00439180-K-RCD 21-Dec-2021 DRAWN B.TREVINO
07-Feb-2022 APPROVED B.HARTSELL

DESCRIPTION: 1-3GHZ SHORT HALF CELL ASSY
PROJECT: LCLSIICryogenics
CATEGORY: WELDMENT

TEMPLATE VERSION: 2021.08.02
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60.6

96.60

THEORETICAL LENGTH
1126.2

35
30

80.0R

45

24X 8.8120

45

80.0R

B A

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.

3.  THIS DEVICE IS EASILY DEFORMED.  A FIXTURE IS REQUIRED
    FOR ALL HANDLING.

4.  ENSURE THAT THE CLOCKING OF THE SUB-ASSEMBLIES ARE HELD
    TO 0.5 .

5.  ITEMS 1, 2, AND 3 ARE TO BE CONCENTRIC WITHIN 0.4mm ALONG
    DATUM A-B.

6.  DEFINITION OF FORM AND TOLERANCES CONCERNING WELD JOINT
    PREPARATION AT THE IRIS AND THE EQUATOR TO BE COORDINATED
    BETWEEN MANUFACTURERS AND FERMILAB.

7.  PUNCH 4mm HIGH, 0.2mm DEEP LETTERS X-FIRM CODE,
    Y-MANUFACTURING NUMBER.

8.  ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.

THEORETICAL LENGTH
1283.4

63.5

8X 6.7

NOTE 2NOTE 2

3 F00439179 1.3 GHZ RF CAVITY LONG END HALF
CELL ASSEMBLY 1

2 F00439173 1.3GHZ BARBELL WELDMENT ASSY 1
1 F00439180 1-3GHZ SHORT HALF CELL ASSY 1

ITEM PART# DESCRIPTION QTY.
PARTS LIST

0.08 A-B
    NOTE 5

2

NOTE 7
NOTE 7

0.08 A-B
    NOTE 5

0.08 A-B
    NOTE 5

13

UNLESS OTHERWISE SPECIFIED

±X ±X.X ±X.XX ±X/X ±X°

2 0.3 0.12 N/A 0.5

BREAK ALL SHARP EDGES, MAX: 0.5
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-2009
MAX MACHINE ALL SURFACES, Ra: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN E.PIRTLE DATE 18-Aug-2005
CHECKED D.MITCHELL DATE 20-Sep-2005
APPROVED M.FOLEY DATE 16-Sep-2005
USED ON

F10023864

MATERIAL

SEE PARTS LIST
GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

1.3GHZ LCLS-II RF CAVITY ASSEMBLY

SCALE SIZE DRAWING NUMBER SHEET REV

1:2 A0 F00439181 1 OF 1 E

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

E F00439181-E-RCD 22-Dec-2021 DRAWN B.TREVINO
07-Feb-2022 APPROVED B.HARTSELL

DESCRIPTION: 1.3GHZ LCLS-II RF CAVITY ASSEMBLY
PROJECT: LCLSIICryogenics
CATEGORY: WELDMENT

TEMPLATE VERSION: 2021.08.02
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AS SHOWN
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2

REV

APPROVED

CAGE CODE: OU5R6

X.X FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

SIZE

OF

MATERIAL

D.MITCHELL

1
SHEET

DRAWN W.SHARP
X/X X

E

X
DATE 31-Jul-2007

SCALE

31-Jul-2007

CHECKED
0.3

13-Jul-2007

1

DRAWING NUMBER

 BREAK ALL SHARP EDGES 0.5 MAX.
 DO NOT SCALE DRAWING
 DIMENSIONS BASED ON ASME Y14.5M-2009
 MAX. ALL MACH SURFACES 
 DRAWING UNITS: MM

GROUP: Particle Physics Mechanical Support

1:1

DATEUNLESS OTHERWISE SPECIFIED

NAME

A2 1

07-Feb-2022

REVISION CONTROL DOCUMENT

B.HARTSELL
B.DAMPHOUSSE09-Feb-2016

DATES

E
DRAWN

REV SIGNATURES

APPROVED
F00457202-E-RCD

3.2 F10023864 FLANGE BLANK OFF CAVITY END

DESCRIPTION: FLANGE BLANK OFF CAVITY END
CATEGORY: FLANGE       PROJECT: LCLSIICryogenics

A

A

SECTION A-A

NOTES (UNLESS OTHERWISE SPECIFIED):

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

2. VENDOR MUST SUPPLY MATERIAL CERTIFICATION.

3. TRAILING ZEROS DENOTE TOLERANCE.

   THIS DESIGN IS THE INTELLECTUAL PROPERTY OF DESY
   ACCORDING TO DIN 34/ISO 16016. THIS DRAWING HAS
   BEEN REDRAWN WITH DESY'S PERMISSION FOR FABRICATION
   PURPOSES WITHING THE USA AND IS TO BE USED BY TTC 
   MEMBERS EXCLUSIVELY. USAGE OUTSIDE OF THE TTC MUST
   BE APPROVED BY DESY.

15

12X 30

120

12X  THRU
0.13 A B

8.60

140.6
+0.1
 0

A

20.0

2.0
0.2

B

3.1
 0
-0.05

0.2 B

4X 2 0.3

NOTE 2
0.40

C
6X 60

102

M6 X 1.0  7.0
0.2 A B

DO NOT BREAK THRU

6X 

  7.0
0.13 A B

10.00

0.2 A
97.00

0.2 A
109.20

4X 
0.2 A
8.0

143.00 E











NOTES: UNLESS OTHERWISE SPECIFIED

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

2.   ALL DIMENSIONS IN BRACKETS 
     [X.XX] ARE IN INCHES.
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2 0.3 0.12 N/A 1

BREAK ALL SHARP EDGES, MAX: 0.5
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-1994
MAX MACHINE ALL SURFACES: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN M.SAWTELL DATE 08-May-2014
CHECKED M.KRAMP DATE 29-May-2014
APPROVED E.BORISSOV DATE 30-May-2014
USED ON

F10017508

MATERIAL
BRASS, FREE CUTTING, UNS C36000

GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

ROD, PA SUPPORT

SCALE SIZE DRAWING NUMBER SHEET REV

5:1 A3 F10006874 1 OF 1 A

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

A F10006874-A-RCD 11-Nov-2020 DRAWN M.KRAMP
11-Nov-2020 APPROVED B.HARTSELL

DESCRIPTION: ROD, PA SUPPORT
PROJECT: PIP-II_650Mhz
CATEGORY: ROD
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SECTION B-B
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DETAIL A
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NOTES: UNLESS OTHERWISE SPECIFIED

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

3.   DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.
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UNLESS OTHERWISE SPECIFIED
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2 0.3 0.12 N/A 1

BREAK ALL SHARP EDGES, MAX: 0.5
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5-2009
MAX MACHINE ALL SURFACES: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN M.SAWTELL DATE 08-May-2014
CHECKED M.KRAMP DATE 29-May-2014
APPROVED E.BORISSOV DATE 30-May-2014
USED ON

F10030937

MATERIAL
316LN STAINLESS STEEL

GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

PLATE, LCLS-II PP BELLOWS BRACE
ARM 1

SCALE SIZE DRAWING NUMBER SHEET REV

1:1 A2 F10008697 1 OF 1 F

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

F F10008697-F-RCD 15-Aug-2019 DRAWN M.KRAMP
27-Aug-2019 APPROVED C.GRIMM

DESCRIPTION: PLATE, LCLS-II PP BELLOWS BRACE ARM 1

PROJECT: PIP-II_650Mhz

CATEGORY: PLATE
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NOTES:(UNLESS OTHERWISE SPECIFIED)

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

2.  DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.
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DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-1994
MAX MACHINE ALL SURFACES: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN M.SAWTELL DATE 08-May-2014
CHECKED M.KRAMP DATE 29-May-2014
APPROVED E.BORISSOV DATE 30-May-2014
USED ON

F10030938

MATERIAL
316LN STAINLESS STEEL

GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

PLATE, LCLS-II PP BELLOWS BRACE
ARM 2

SCALE SIZE DRAWING NUMBER SHEET REV

A2 F10008698 1 OF 1 F

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

F F10008698-F-RCD 15-Aug-2019 DRAWN M.KRAMP
27-Aug-2019 APPROVED C.GRIMM

DESCRIPTION: PLATE, LCLS-II PP BELLOWS BRACE ARM 2

PROJECT: PIP-II_650Mhz

CATEGORY: PLATE
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SECTION A-A
30 0.12

 NOM.
NOTE 4

120R

NOTES: UNLESS OTHERWISE SPECIFIED

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

2.  TRAILING ZEROS DENOTE TOLERANCE.

3.  DIMENSIONS IN [.XX] ARE IN INCHES.

4.  DIMENSION TO MATCH FINAL TUBE
    OUTSIDE DIAMETER ON DRAWING F10008818.

5.  ALL DIMENSIONS REPRESENT FINAL MACHINE 
    SIZES, EXTRA MATERIAL STOCK WILL BE 
    REQUIRED, SEE DRAWING F10015802 FOR FINAL 
    MACHINED SPECIFICATION FOR THIS PART.

6.  DRILL AND TAP HOLES THROUGH  BEFORE
    WELDING IN VESSEL (F10015802).
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DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-1994
MAX MACHINE ALL SURFACES: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN M.SAWTELL DATE 26-Feb-2014
CHECKED M.KRAMP DATE 30-May-2014
APPROVED C.GRIMM DATE 30-May-2014
USED ON

F10015802

MATERIAL
TITANIUM GRADE 2

GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

PLATE, LEVER TUNER ADAPTER

SCALE SIZE DRAWING NUMBER SHEET REV

1:1 A3 F10008807 1 OF 1 B

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

B F10008807-B-RCD 14-Aug-2019 DRAWN M.KRAMP
27-Aug-2019 APPROVED C.GRIMM

DESCRIPTION: PLATE, LEVER TUNER ADAPTER
PROJECT: PIP-II_650Mhz
CATEGORY: PLATE
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15 FC0045835 1/4" O.D. X .035 WALL THICKNESS X 100MM LONG 
316L SS SEAMLESS TUBE 1

14 FC0045834 1/4" O.D. X .035 WALL THICKNESS X 200MM LONG 
316L SS SEAMLESS TUBE 1

13 FC0045719 TEE, TUBE - 4.0" OD .083" WALL THICKNESS 316L
WCB FLOW PRODUCTS B7W-1 4.0". 1

12 FC0021975 SOCKET WELD GLAND 1/4 INCH
SWAGELOK SS-4-VCR-3, NO EQUIV. 2

11 FC0021926 FEMALE NUT 1/4 INCH
SWAGELOK SS-4-VCR-1, NO EQUIV. 2

10 F10018181 PAD, ROLLING 4
9 F10018180 PIN, CLAMPING 1
8 F10017519 RING, WELD BACKING 1
7 F10017488 RING, TI-SS TRANSITION - FILL LINE 2
6 F10017486 RING, TI-SS TRANSITION 2-PHASE 1
5 F10010159 ADAPTER, HELIUM FILL LINE 2
4 F10009174 PIPE, TI CHIMNEY ADAPTER 1
3 F10008988 ELBOW, HELIUM FILL LINE 2
2 F10008818 TUBE, HELIUM VESSEL 1
1 F10008807 PLATE, LEVER TUNER ADAPTER 2

ITEM PART NUMBER DESCRIPTION QTY.
PARTS LIST

SHEET 2 SHEET 2

PRESS FIT INTO ITEM 4
THEN FULLY WELD ITEM 6 AND 4

NOTE 11

NOTE 12
1

NOTES:(UNLESS OTHERWISE SPECIFIED)

1.  PLEASE SEE TECHNICAL SPECIFICATION "LCLS-II-HE-1.2-TS-0085-R0"
    FOR ADDITIONAL MANUFACTURING INFORMATION.

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

3.  ALL WELDS TO BE SMOOTH FOR COSMETIC APPEARANCE.

4.  ALL WELDS MUST BE CONTAMINANT FREE, WELD JOINT MUST BE CLEANED
    PROPERLY TO REMOVE MILL SCALE, DIRT, DUST, GREASE, OIL,
    MOISTURE AND OXIDATION.

5.  ALL CLEANING AND WELDING PROCEDURES WILL CONFORM TO THE
    AMERICAN WELDING SOCIETY SPECIFICATION:  AWS G2.4M:  2007,
    "GUIDE FOR FUSION WELDING OF TITANIUM AND TITANIUM ALLOYS."

6.  WELD MUST BE PERFORMED WITH AN ARGON PURGED SYSTEM, A CONTINUOUS
    ARGON FLOW IS REQUIRED INSIDE THE TUBE TO GET THE OXYGEN COUNT
    OF 20 PPM OR LESS, WELD MUST BE FREE OF ALL TITANIUM OXIDATION AND
    DISCOLORATION. EXCEPTIONS CAN BE MADE BUT MUST BE DETAILED PER
    NOTE 7.

7.  WRITTEN PROCEDURE DESCRIBING THE CLEANING & WELDING PROCEDURE
    MUST BE SUPPLIED TO FERMILAB FOR APPROVAL PRIOR TO ANY PRODUCT
    WELDING.

8.  WELDER MUST BE QUALIFIED IN TITANIUM WELDING, VERIFICATION
    DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED 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 SENSITIVITY
    (MDL) OF  2 x 10-9 MBAR x LITER / SEC. THE VACUUM LEVEL
    DURING THE LEAK CHECK SHALL BE LESS THAN 1 X 10-4 TORR.

10. ALL WELD PROCEDURES MUST FOLLOW GUIDELINES LISTED IN THE LATEST
    EDITION OF THE ASME BPVC SECTION 8, DIVISION 1.

11. ALL TITANIUM WELDS MUST BE RADIOGRAPHED ACCORDING TO THE GUIDELINES
    IN THE LATEST EDITION OF THE ASME BPVC SECTION 8, DIVISION 1, 
    PARAGRAPH UW-51.

12. A "PULL-OUT" AND BUTT WELD OF THIS JOINT IS ACCEPTABLE, BUT MUST
    HAVE PRIOR APPROVAL FROM FERMILAB, TEST SAMPLES MUST BE MADE AND
    EVALUATED BY FERMILAB AS PART OF THE ACCEPTABLE CRITERIA.

13. MATERIAL MAY BE REMOVED FROM ITEMS 1 AND 10 TO MATCH DIMENSION.

14. ITEMS 6 AND 7 REQUIRE COLD SHOCK W/Ln2 AND He LEAK TEST PER NOTE 9
      PRIOR TO WELDING TO TANK.
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3 F00439170 1.3GHZ DESY ANTENNA SPOOL PIECE 1
2 F00439153 1.3GHZ DESY LONG END TUBE 1
1 F00439174 1.3GHZ DESY LONG OHM ASSY 1

ITEM PART NUMBER DESCRIPTION QTY.
PARTS LIST

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.

3.  DEFINITION OF FORM AND TOLERANCES CONCERNING WELD JOINT
    PREPARATION AT THE IRIS AND THE EQUATOR TO BE COORDINATED 
    BETWEEN MANUFACTURERS AND FERMILAB.

4.  SUPPLEMENT FOR WELD SHRINKAGE REFERRED TO IN PIECE PART DRAWINGS.

5.  FINAL LENGTH AFTER MACHINING OPERATION DETAILED ON DRAWING F00439179.

6.  WELD PREP JOINTS TO MATCH WALL THICKNESS AT DISCRETION OF MANUFACTURER.

7.  ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.

8.  THIS DRAWING REPLACES MD-439176.
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USED EXCLUSIVELY WITHIN FERMILAB. USAGE OUTSIDE
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DESCRIPTION: 1.3 GHZ RF CAVITY LONG END TUBE WELDMENT

PROJECT: PIP-II_650Mhz

CATEGORY: WELDMENT

1

A

1

A

2

B

2

B

3

C

3

C

4

D

4

D

5

E

5

E

6

F

6

F



A

A
SECTION A-A

4 F00439155 1.3GHZ RF CAVITY LONG END HALF CELL 1
3 F00439167 1.3GHZ LONG END CAP DISK 1
2 F00439152 1.3GHZ RF CAVITY END DISK FLANGE 1
1 F00439164 1.3GHZ END TUBE SPOOL PIECE 1

ITEM PART NUMBER DESCRIPTION QTY.
PARTS LIST
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THEORETICAL LENGTH
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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.

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.
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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.

3.  DEFINITION OF FORM AND TOLERANCES CONCERNING WELD JOINT
    PREPARATION AT THE IRIS AND THE EQUATOR TO BE COORDINATED 
    BETWEEN MANUFACTURERS AND FERMILAB.

4.  SUPPLEMENT FOR WELD SHRINKAGE REFERRED TO IN PIECE PART DRAWINGS.

5.  FINAL LENGTH AFTER MACHINING OPERATION DETAILED ON DRAWING F00439180.

6.  WELD PREP JOINTS TO MATCH WALL THICKNESS AT DISCRETION OF MANUFACTURER.

7.  ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.

8.  THIS DRAWING REPLACES MD-439177.

3 F00439175 1.3GHZ RF CAVITY SHORT END HOM ASSEMBLY 1
2 F00439171 1.3GHZ RF CAVITY COUPLER SPOOL PIECE 1
1 F00439161 1.3GHZ RF CAVITY SHORT END TUBE 1
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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.

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.

4 F00439163 1.3GHZ RF CAVITY SHORT END HALF CELL 1
3 F00439168 1.3GHZ SHORT END CAP DISK 1
2 F00439152 1.3GHZ RF CAVITY END DISK FLANGE 1
1 F00439164 1.3GHZ END TUBE SPOOL PIECE 1
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07-Feb-2022 APPROVED B.HARTSELL

DESCRIPTION: 1.3 GHZ RF CAVITY SHORT END DISK WELDMENT
PROJECT: PIP-II_650Mhz
CATEGORY: WELDMENT

TEMPLATE VERSION: 2021.08.02
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12 6.4

1 FC0016263 WASHER,M6-6.4x12x1.4,SS316L 1
ITEM FERMI# DESCRIPTION QTY

PARTS LISTNOTES: (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.

3.  ELECTRO-POLISHED
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UNLESS OTHERWISE SPECIFIED

X X.X X.XX X/X X

2 0.3 0.12 N/A 1

BREAK ALL SHARP EDGES, MAX: 0.5
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-1994
MAX MACHINE ALL SURFACES: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN G. LANGLOIS DATE 29-Sep-2014
CHECKED M. KRAMP DATE 10-Sep-2015
APPROVED C. GRIMM DATE 10-Sep-2015
USED ON

F10023864

MATERIAL

SEE PARTS LIST
GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

WASHER, M6, 316L SS,
ELECTRO-POLISHED

SCALE SIZE DRAWING NUMBER SHEET REV

5:1 A3 F10028985 1 OF 1 A

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

A F10028985-A-RCD 26-Dec-2019 DRAWN M.KRAMP
10-Jan-2020 APPROVED C.GRIMM

DESCRIPTION: WASHER, M6, 316L SS, ELECTRO-POLISHED
PROJECT: PIP-II_650Mhz
CATEGORY: WASHER
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15.5 8.4

1.4

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.

3.  ELECTRO-POLISHED

1 FC0016265 WASHER,M8-8.4x16x1.4,SS316L 1
ITEM PART NUMBER DESCRIPTION QTY

PARTS LIST

T
E

M
P

LA
T

E
 V

E
R

S
IO

N
: 
2
0
1
8
.1

2
.0

3

UNLESS OTHERWISE SPECIFIED

X X.X X.XX X/X X

2 0.3 0.12 N/A 1

BREAK ALL SHARP EDGES, MAX: 0.5
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-1994
MAX MACHINE ALL SURFACES: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN G.NELSON DATE 02-Mar-2015
CHECKED J.COGHILL DATE 12-Mar-2015
APPROVED O.PRONITCHEV DATE 12-Mar-2015
USED ON

F10023864

MATERIAL

SEE PARTS LIST
GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

WASHER, M8, 316L SS,
ELECTRO-POLISHED

SCALE SIZE DRAWING NUMBER SHEET REV

5:1 A3 F10028993 1 OF 1 B

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

B F10028993-B-RCD 26-Dec-2019 DRAWN M.KRAMP
10-Jan-2020 APPROVED C.GRIMM

DESCRIPTION: WASHER, M8, 316L SS, ELECTRO-POLISHED
PROJECT: LCLSIICryogenicSystem
CATEGORY: WASHER
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5 FC0014519 NUT-HEX, 1/4-20x0.2188,SB 1
4 FC0008961 HHCS,1/4-20x1.25LGxFT,SS316 1
3 F10030939 PLATE, SCREW LID 1
2 F10008697 PLATE, LCLS-II PP BELLOWS BRACE ARM 1 1
1 F10006861 PLATE, CAVITY SAFETY STOP 1

ITEM PART # DESCRIPTION QTY.
PARTS LIST

3 3

1

1

2

3

1

4 5

5

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.

3. PLACE ITEMS 4 AND 5 IN CONFIGURATION SHOWN IN SECTION A-A
    BEFORE WELDING ITEM 3.

SEE NOTE 3SEE NOTE 3

70

SEE NOTE 3

AA

SECTION A-A
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2 0.3 0.12 N/A 1

BREAK ALL SHARP EDGES, MAX: 0.5
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5-2009
MAX MACHINE ALL SURFACES: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN B.DAMPHOUSSE DATE 17-Nov-2014
CHECKED M.KRAMP DATE 18-Nov-2014
APPROVED E.BORISSOV DATE 19-Nov-2014
USED ON

F10017508

MATERIAL

SEE PARTS LIST
GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

WELDMENT, BELLOWS BRACE ARM 1

SCALE SIZE DRAWING NUMBER SHEET REV

1:1 A2 F10030937 1 OF 1 D

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

D F10030937-D-RCD 15-Aug-2019 DRAWN M.KRAMP
27-Aug-2019 APPROVED C.GRIMM

DESCRIPTION: WELDMENT, BELLOWS BRACE ARM 1

PROJECT: PIP-II_650Mhz

CATEGORY: WELDMENT
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5 FC0014519 NUT-HEX, 1/4-20x0.2188,SB 1
4 FC0008961 HHCS,1/4-20x1.25LGxFT,SS316 1
3 F10030939 PLATE, SCREW LID 1
2 F10008698 PLATE, LCLS-II PP BELLOWS BRACE ARM 2 1
1 F10006861 PLATE, CAVITY SAFETY STOP 1

ITEM PART # DESCRIPTION QTY.
PARTS LIST

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.

3.  PLACE ITEMS 4 AND 5 IN CONFIGURATION SHOWN IN SECTION A-A
    BEFORE WELDING ITEM 3.
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SECTION A-A

SEE NOTE 3

SEE NOTE 3 SEE NOTE 3
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UNLESS OTHERWISE SPECIFIED

X X.X X.XX X/X X

2 0.3 0.12 N/A 1

BREAK ALL SHARP EDGES, MAX: 0.5
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5-2009
MAX MACHINE ALL SURFACES: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN B.DAMPHOUSSE DATE 18-Nov-2014
CHECKED M.KRAMP DATE 20-Nov-2018
APPROVED E.BORISSOV DATE 20-Nov-2018
USED ON

F10017508

MATERIAL

SEE PARTS LIST
GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

WELDMENT, BELLOWS BRACE ARM 2

SCALE SIZE DRAWING NUMBER SHEET REV

1:1 A2 F10030938 1 OF 1 D

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

D F10030938-D-RCD 15-Aug-2019 DRAWN M.KRAMP
27-Aug-2019 APPROVED C.GRIMM

DESCRIPTION: WELDMENT, BELLOWS BRACE ARM 2

PROJECT: PIP-II_650Mhz

CATEGORY: WELDMENT
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3

2 2X

3
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2X

2 F10031022 PLATE, STOP ROD HOLDER 2
1 F10008763 RING, SPLIT, CAVITY 1.3 1

ITEM PART # DESCRIPTION QTY
PARTS LIST

2X 101.0

2X 2.0

1

2

NOTES: (UNLESS OTHERWISE SPECIFIED)

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

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

3.  TRAILING ZEROS ON DIMENSIONS DENOTE TOLERANCE.
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2 0.3 0.12 N/A 1

BREAK ALL SHARP EDGES, MAX: 0.5
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5-2009
MAX MACHINE ALL SURFACES: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN B.DAMPHOUSSE DATE 17-Nov-2014
CHECKED M.KRAMP DATE 19-Nov-2014
APPROVED E.BORISSOV DATE 19-Nov-2014
USED ON

F10017508

MATERIAL

SEE PARTS LIST
GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

WELDMENT, SPLIT RING

SCALE SIZE DRAWING NUMBER SHEET REV

1:1 A2 F10031029 1 OF 1 F

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

F F10031029-F-RCD 15-Aug-2019 DRAWN M.KRAMP
27-Aug-2019 APPROVED C.GRIMM

DESCRIPTION: WELDMENT, SPLIT RING

PROJECT: PIP-II_650Mhz

CATEGORY: WELDMENT
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1 FC0078503 HHCS,5/16-18x1LGxFT,SB 651 1
ITEM FERMI# PART NAME QTY

PARTS LIST

.375SR

.625

5/16-18 X 0.75

1.6

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.
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.X .XX .XXX X/X X

.1 .02 .005 1/16 1

BREAK ALL SHARP EDGES, MAX: .015
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5-2009
MAX MACHINE ALL SURFACES: 125
DRAWING UNITS: INCHES

THIRD ANGLE PROJECTION

DRAWN B.DAMPHOUSSE DATE 30-Mar-2015
CHECKED M.KRAMP DATE 31-Mar-2015
APPROVED E.BORISSOV DATE 07-Apr-2015
USED ON

F10006870, F10008759, F10147498,
F10147499

MATERIAL

SEE PARTS LIST
GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

SCREW SPECIAL

SCALE SIZE DRAWING NUMBER SHEET REV

1:1 B F10037798 1 OF 1 A

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

A F10037798-A-RCD 19-Nov-2020 DRAWN M.KRAMP
01-Dec-2020 APPROVED B.HARTSELL

DESCRIPTION: SCREW SPECIAL
PROJECT: PIP-II_650Mhz
CATEGORY:  BOLT
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C.GRIMM03-May-2016

1.570

.500.181

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.

3   TRAILING ZEROS ON DIMENSIONS DENOTE TOLERANCE.

DRAWING NUMBER

OF
GROUP: Technical Division - Design and Drafting

UNLESS OTHERWISE SPECIFIED
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CHECKED DATE
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SCALE

MATERIAL

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

SIZE REV

.1 1
NAME

.XXX

 BREAK ALL SHARP EDGES .015 MAX.
 DO NOT SCALE DRAWING
 DIMENSIONS BASED ON ASME Y14.5-2009
 MAX. ALL MACH SURFACES 
 DRAWING UNITS: INCHES

APPROVED
1/16

USED ON

CAGE CODE: OU5R6

SHEET

X.XX
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DRAWN

DATE

DATE 25-Sep-2015

F100479101:1

G. LANGLOIS

C. GRIMM

29-Sep-2015

29-Sep-2015

M.KRAMP

REV DATES

C.GRIMMF10047910-A-RCDA
REVISION CONTROL DOCUMENT

DRAWN09-Feb-2016
APPROVED

B.DAMPHOUSSE
03-May-2016

SIGNATURES

1 1

125

DESCRIPTION: TUBE, FLANGE EXTENSION
CATEGORY: TUBE       PROJECT: 

TUBE, FLANGE EXTENSIONF10047913

316LN STAINLESS STEEL A



C.GRIMM03-May-2016
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SECTION A-A

6X
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.172 .005
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1.33 .02

.005 A B

.720 .005

.049 .005

B

.026 .005

NOTES (UNLESS OTHERWISE SPECIFIED):

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

2. SEALING SURFACE TO BE FREE OF SCRATCHES, DENTS AND RADIAL SCORING.

3. TRAILING ZEROS ON DIMENSIONS DENOTE TOLERANCE.

4. DO NOT BREAK KNIFE EDGE, KEEP SHARP.

SECTION B-B
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SCALE

 BREAK ALL SHARP EDGES .015 MAX.
 DO NOT SCALE DRAWING
 DIMENSIONS BASED ON ASME Y14.5-2009
 MAX. ALL MACH SURFACES 
 DRAWING UNITS: INCHES
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FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY29-Sep-2015

.1

C. GRIMM

CAGE CODE: OU5R6

29-Sep-2015

DRAWING NUMBER

25-Sep-2015

OF

X/X

1/16

SHEET

DATE

APPROVED

1:1 F10047912

M.KRAMP

NAME

1

MATERIAL

X

10-Feb-2016
DATES

APPROVED C.GRIMM
B.DAMPHOUSSE

03-May-2016F10047912-A-RCD
SIGNATURESREVISION CONTROL DOCUMENT

A DRAWN

REV
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DESCRIPTION: FLANGE-CF, 1.33 X .5 TUBE, NR
CATEGORY: FLANGE       PROJECT: LCLSIICryogenicSystem

FLANGE-CF, 1.33 X .5 TUBE, NRF10047913

316LN STAINLESS STEEL A





NOTES: (UNLESS OTHERWISE SPECIFIED)

1.  ASSEMBLY MUST BE FREE FROM DIRT, 
    GREASE, OIL, CHIPS, AND BURRS.

2.  LEAK CHECK.  NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE
    SCALE OF A HELIUM LEAK DETECTOR WITH A MINIMUM SENSITIVITY
    (MDL) OF  2 x 10-9 MBAR x LITER / SEC. THE VACUUM LEVEL
    DURING THE LEAK CHECK SHALL BE LESS THAN 1 X 10-4 TORR.

3.  ITEM 8 MAY BE CLOCKED AS NEEDED TO MEET
    INSTALLION REQUIREMENTS OF THE WHOLE
    ASSEMBLY.

10 FC0041391 NUT_HEX,M6x1x5,SB 6
9 FC0016263 WASHER,M6-6.4x12x1.4,SS316L 6
8 FC0053597 RIGHT ANGLE VALVE - VAT 54032-XE02-ABY1 1
7 FC0046515 GASKET, COPPER - 1.33" FLANGE 1
6 F10063878 STUD, M6 X 1 X 30 LG, 316L SS,ROLLED THD, EP 6
5 FC0041939 SHCS,M4x.7x20LGxFT,SS316L,ROLLED,EP 6
4 FC0041361 CF-FLANGE, 1.33, WITH BURST DISC, 304 SS 1
3 FC0019006 SEAL,  2.75 CF FLANGE, Cu 1
2 F10047913 WELDMENT FLANGE TO BURST DISC PORT 1
1 F00459093 NUT BACKING PLATE 2

ITEM PART# DESCRIPTION QTY
PARTS LIST
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VIEW IN DIRECTION B-B
SCALE 1:2
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SEE NOTE 3
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BREAK ALL SHARP EDGES, MAX: 0.5
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-2009
MAX MACHINE ALL SURFACES: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN G. LANGLOIS DATE 25-Sep-2015
CHECKED M. KRAMP DATE 29-Sep-2015
APPROVED C. GRIMM DATE 29-Sep-2015
USED ON

F10023864

MATERIAL

SEE PARTS LIST
GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

BLANK-OFF FLANGE AND VALVE
ASSEMBLY

SCALE SIZE DRAWING NUMBER SHEET REV

1:1 A2 F10047915 1 OF 1 C

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

C F10047915-C-RCD 26-Dec-2019 DRAWN M.KRAMP
10-Jan-2020 APPROVED C.GRIMM

DESCRIPTION: BLANK-OFF FLANGE AND VALVE ASSEMBLY

PROJECT: LCLSIICryogenics

CATEGORY: ASSEMBLY
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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.
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BREAK ALL SHARP EDGES, MAX: 0.3
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-1994
MAX MACHINE ALL SURFACES: 3.2
DRAWING UNITS:  MM

THIRD ANGLE PROJECTION

DRAWN M.KRAMP DATE 26-Aug-2020
CHECKED J.COGHILL DATE 26-Aug-2020
APPROVED B.HARTSELL DATE 27-Aug-2020
USED ON

F10023864

MATERIAL
SILICON BRONZE
PER ED0011399

GROUP: Technical Division - Design and Drafting CAGE CODE: OU5R6

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

NAME

NUT BACKING PLATE

SCALE SIZE DRAWING NUMBER SHEET REV

2:1 A3 F10143973 1 OF 1 -

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

- F10143973---RCD
DRAWN

APPROVED

DESCRIPTION: NUT BACKING PLATE
PROJECT: LCLSII-HE-CM
CATEGORY: NUT
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