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DESCRIPTION: 1.3 GHz CONDUCTION COOLED CAVITY ERDC
PROJECT: IARC_ERDC1_3GHzCryostat
CATEGORY: ASSEMBLY
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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. 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 DATUMS A AND B.

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

7. PUNCH 4MM HIGH, 0.2MM DEEP SERIAL NUMBERS ON OUTWARD FACE OF
P/N F10251541. REFER TO SPECIFICATION ED0046127 FOR NAMING CONVENTION.
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DATES SIGNATURES
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F10251521

1.3GHz BARBELL WELDMENT ASSY ERDC 1 1

F10251519

LONG END HALF CELL ASSY ERDC 1

F10251517

SHORT HALF CELL ASSY 1.3GHz ERDC 1 1
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TEMPLATE VERSION: 2021.08.06

DESCRIPTION: SHORT HALF CELL ASSY 1.3GHz ERDC 1
PROJECT: IARC_ERDC1_3GHzCryostat
CATEGORY: WELDMENT
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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 FNAL SPECIFICATIONS RELATED TO
SAID MEASUREMENT ALLOWING ADDITIONAL MATERIAL FOR WELD SHRINKAGE "S".
4. ITEMS 3, 4 AND 5 ARE TO BE CONCENTRIC WITHIN ©0.3MM ALONG DATUM 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. ELECTRON-BEAM WELD FROM BOTH SIDES TO ENSURE FULL PENETRATION AND
OVERLAP FROM FULL JOINT CONSUMPTION.

9. ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.
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TEMPLATE VERSION: 2021.08.06

DESCRIPTION: 1.3GHz RF CAVITY NW 12 FLANGE, END HOM, ERDC REV REVISION CONTROL DOCUMENT DATES SIGNATURES

PROJECT: IARC_ERDC1_3GHzCryostat

CATEGORY: FLANGE DRAWN
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NOTES (UNLESS OTHERWISE SPECIFIED):
1. SEALING SURFACE MUST BE FREE OF

SCRATCHES WITH NO RADIAL SCORING.
2. DIMENSION CORRESPONDS WITH PART

NUMBER F10251547. TOLERANCE IS TO BE

COORDINATED BETWEEN MANUFACURERS T rEr e AT C. FERMI NATIONAL ACCELERATOR LABORATORY

AND EB-WELDERS. ; > ™ A P S ; F-.HELSPER —— T Mar-2026 “ UNITED STATES DEPARTMENT OF ENERGY

BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME

3. USE PRIMARY MILLIMETER DIMENSIONS DONOTSCALEDRAWNG oo

TO MAKE PART. [INCHES] SHOWN FOR MAX MACHINE ALL SURFACES, Ra: 3.2 F10251517, F10251519 1.3GHz RF CAVITY NW 12 FLANGE, END HOM, ERDC
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TEMPLATE VERSION: 2021.08.06

4 3 v 2 1
PROSEOT ARG exbor dotonost e REV |  REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: FLANGE _ F10251523___RCD A:;RAC\)/\\I/[\IIED
/ 10.2B]
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SEE
NOTE 1
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section A-A
NOTES (UNLESS OTHERWISE SPECIFIED):
1. SEALING SURFACE MUST BE FREE OF
SCRATCHES W|TH NO RAD|A|_ SCOR|NG UNLESS OTHERWISE SPECIFIED DRAWN M.WADE DATE 28-Aug-2025
R ——— w4 T e
2. DIMENSION CORRESPONDS WITH PART ’ 0 | o2 | TR | T APRovep J FHELSPER DAte | 11-Mar-2026
NUMBER F10251543. TOLERANCE IS TO BE |oonorscacomamne JeE N e
COORDINATED BETWEEN MANUFACURERS DIMENSIONS BASED ON: ASME Y14.5M-2009 F10251517

AND EB-WELDERS.

3. TRAILING ZEROS DENOTE TOLERANCE.

MAX MACHINE ALL SURFACES, Ra: 3.2
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TEMPLATE VERSION: 2021.08.06

6 5 4 V 3 2 1
EEZ?;;TIOIZ;?C\:NIIEELR?D’\QEN;GSHH(():RT END CELL 1.3GHz ERDC REV REVISION CONTROL DOCUMENT DATES SIGNATURES
H | . zCryostat
CATEGORY: WELDMENT DRAWN
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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. DO NOT BREAK EDGES ON END CELL.

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

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

7. ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.

NOTE 2
NOTE 6

DETAIL B
SCALE 2:1

[ ]
NOTE 2
NOTE 3

NOTE 2

F10251563

CAVITY COOLING RING, ERDC

F10251541

END DISK FLANGE. 1.3GHz RF CAVITY ERDC

N(wW|H

F10251539

END TUBE SPOOL PIECE, 1.3GHz RF CAVITY ERDC

F10251538

SHORT END HALF CELL, 1.3 GHz RF CAVITY ERDC

SRS N

ITEM

FERMI #

PART NAME

QTY

PARTS LIST

UNLESS OTHERWISE SPECIFIED

DRAWN

M.WADE

DATE 02-Sep-2025

X XX

EXXX

EXIX

CHECKED

2 0.3

0.12

N/A

J.COGHILL

DATE 11-Mar-2026

APPROVED

DRAWING UNITS: MM

BREAK ALL SHARP EDGES, MAX:
DO NOT SCALE DRAWING

DIMENSIONS BASED ON: ASME Y14.5M-2009
MAX MACHINE ALL SURFACES, Ra: 3.2

+—5-

THIRD ANGLE PROJECTION

0.5

J FHELSPER

T
L. 3

DATE 11-Mar-2026

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

USED ON

F10251517

NAME

MATERIAL

SEE PARTS LIST 1:1

WELDMENT SHORT END CELL 1.3GHz ERDC

SCALE

GROUP:

Technical Division - Design and Drafting

[ CAGE CODE: OU5R6

SIZE

A1

DRAWING NUMBER

F10251524

SHEET

10r1

REV

I\

2

1

I\



W

TEMPLATE VERSION: 2021.08.06

V

DESCRIPTION: SHORT END HALF CELL, 1.3 GHz RF CAVITY ERDC
PROJECT: IARC_ERDC1_3GHzCryostat
CATEGORY: CELL

(#78.00)

N

NOTES (UNLESS OTHERWISE SPECIFIED):

1) THE INTERNAL SURFACE MUST SHOW NO DAMAGE CAUSED
BY FORMING.

2) DIAMETER, FORM, AND POSITION TOLERANCES MEASURED
IN THE HALF CELL'S STRAINED CONDITION.

3) DO NOT BREAK EDGES ON END CELL.

4) DIMENSION "K" DETERMINED BY THE MANUFACTURER
SO THAT DIMENSION 0.65 IS KEPT.

5) SUPPLEMENT FOR WELD SHRINKAGE ("S") TO BE DETERMINED
BY EB-WELDERS.

6) DUE TO THE MANUFACTURING PROCESS THE WALL
THICKNESS BETWEEN THE IRIS AND EQUATOR IS NOT
CONSTANT.

7) ADDITIONAL MATERIAL NEEDED FOR CELL TUNING
PLUS ALLOWANCE FOR E-BEAM WELD SHRINKAGE ("S").
FINAL SURFACE TO BE MACHINED UNTIL TUNED.

8) DIMENSION "L" DETERMINED BY THE MANUFACTURER
SO THAT DIMENSION 2.59 IS KEPT.

9) VENDOR OPTION TO MACHINE FLAT OMITTING R1.5

10) TRAILING ZEROS DENOTE TOLERANCE.

11) DIMENSIONS IN [X.X] ARE IN INCHES.

12) DIMENSION CORRESPONDS WITH PART NUMBER F10251563,

COOLING RING, TOLERANCE IS TO BE COORDINATED BETWEEN
MANUFACTURER AND EB WELDERS.
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TEMPLATE VERSION: 2021.08.06

4 3 V 2 1
DESCRIPTION: END TUBE SPOOL PIECE, 1.3GHz RF CAVITY ERDC REV REV'S'ON CONTROL DOCUMENT DATES SlGNATU RES
PROJECT: IARC_ERDC1_3GHzCryostat
: DRAWN
CATEGORY: SPOOL _ F1 0251 539---RCD pr—
14.00
@78.00+0.01 / |0.05]A]
283.60

NOTES (UNLESS OTHERWISE SPECIFIED):

1.

SEALING SURFACE MUST BE FREE OF
SCRATCHES WITH NO RADIAL SCORING

. SUPPLEMENT FOR WELD SHRINKAGE ("S")
TO BE DETERMINED BY E-BEAM WELDERS.

. TRAILING ZEROS DENOTE TOLERANCE.
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TEMPLATE VERSION: 2021.08.06

3 V 1
CESCRIPTION: END DISK FLANGE. 136z RF CAVTY ERBC REV|  REVISION CONTROL DOCUMENT DATES SIGNATURES
H | . zCryostat
CATEGORY: FLANGE - F10251541---RCD A::::\I/I\IED
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DETAIL B
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DETAIL B
SCALE 2:1
NOTES (UNLESS OTHERWISE SPECIFIED):
1. WELDMENT TO BE FREE OF DUST, GREASE, OIL, AND
BURRS.
2. SURFACE CONTOUR TO BE MACHINED AFTER WELDING STEPS
IN PART NUMBERS F10251524 (SHORT END DISK WELDMENT) AND
F10251633 (LONG END DISK WELDMENT).
e e DRAWN M.WADE DATE | 28-Aug-2025 * FERMI NATIONAL ACCELERATOR LABORATORY
- = = - | CHECKED J.COGHILL pate | 11-Mar-2026 UNITED STATES DEPARTMENT OF ENERGY
3. TRAILING ZEROS DENOTE TOLERANCE. s T o5 [ 0w | wa |+ Treeroves T FHELSPER e | ivar2026 | M

4. REQUIRES SERIAL NUMBER. REFER TO DRAWING

F10251514 FOR DETAILS.

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
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TEMPLATE VERSION: 2021.08.06
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DESCRIPTION: CAVITY COOLING RING, ERDC
PROJECT: IARC_ERDC1_3GHzCryostat
CATEGORY: RING

REV

REVISION CONTROL DOCUMENT
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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.
3. TRAILING ZEROS DENOTE TOLERANCE.

UNLESS OTHERWISE SPECIFIED DRAWN J.VANDER MEULEN DATE 08-Aug-2025
- J h FERMI NATIONAL ACCELERATOR LABORATORY
4. DIMENSION CORRESPONDS WITH P/N XL XX | WOX | sXX | X |CHECKED J.COGHILL DatE | 11-Mar-2026 “ UNITED STATES DEPARTMENT OF ENERGY
F10251538(SHORT VERSION), F10251560 ’ 0 | o2 | TR | T APRovep J FHELSPER pae | 11-Mar-2026

(MID VERSION), AND F10251557(LONG
VERSION). TOLERANCE IS TO BE

COORDINATED BETWEEN MANUFACTURERS

AND EB WELDERS.
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DO NOT SCALE DRAWING

DIMENSIONS BASED ON: ASME Y14.5M-2009
MAX MACHINE ALL SURFACES, Ra: 3.2
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THIRD ANGLE PROJECTION

USED ON

F10251607, F10251524, F10251633

NAME

MATERIAL

RRR 300 NIOBIUM

CAVITY COOLING RING, ERDC

SCALE
1:2

GROUP:

Technical Division - Design and Drafting

[ CAGE CODE: OU5R6

AS SHOWN

SIZE

A3

DRAWING NUMBER

F10251563

SHEET

10or1

REV

3

I\

2

I\



W

TEMPLATE VERSION: 2021.08.06

6 5 4 V 3 2 1
DESCRIPTION: WELDMENT SHORT END TUBE 1.3GHz RF CAVITY 1 REV REVIS'ON CONTROL DOCUMENT DATES SIGNATURES
PROJECT: IARC_ERDC1_3GHzCryostat
CATEGORY: WELDMENT = F10251526---RCD A:::(:\\I/’\;D
(88)
NOTE 4
NOTE 5 NOTE 5 O |90.1]A]
J; ng" /\
! | =] T
| (31)
O |dgo.1|c| |
| 1 B (o I
| N S
| A
9 i S
NOTE 2 NOTE 2 ' ©|g0.1|B] \
T )
(19.5) - , 0 \
T e e e o (64) 0
(82.8) =
SECTION A-A
(93.6)
(91.6)
NOTE 5
- 15°:0.05" /1D
i = EB
| \
| B
[
(17.5) ; > (o]
NOTE 5
- /11D
VIEW B
VIEW ROTATED 35°
NOTES (UNLESS OTHERWISE SPECIFIED):
1. WELDMENT TO BE FREE OF DUST, GEASE, 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 5 F10259371 | SHORT END TUBE COOLING FIN TYPE 1, 1.3 GHZ RF CAVITY ERDC 1
HANDLING PROCEDURES ARE DETAILED IN DESY SPECIFICATION 4 F10259369 | SHORT END TUBE COOLING FIN TYPE 2, 1.3 GHz RF CAVITY ERDC 1
MHF-SL-1-1999 AND MUST BE FOLLOWED. 3 F10251546 |HOM ASSEMBLY, 1.3GHz RF CAVITY ERDC 1

E. WELD PREP TO MATCH WALL THICKNESS AT DISCRETION OF MANUFACTURER. > [F10251544 | SHORT END TUBE. 1.3GHz RF CAVITY ERDC y

3. DEFINITION OF FORM AND TOLERANCES CONCERNING WELD JOINT PREPARATION 1 F10251543 | COUPLER SPOOL PIECE, 1.3GHz RF CAVITY ERDC L
AT THE IRIS AND THE EQUATOR TO BE COORDINATED BETWEEN MANUFACTURERS ITEM| FERMI # PART NAME QTY
FERMILAB. PARTS LIST

~ U'i;EfSOTHE:V:f ESPE(:(F,;E > 2:2::@ J'\g'évgﬁli Ei:i gf-'\sﬂep-gggg * FERMI NATIONAL ACCELERATOR LABORATORY
4. SUPPLEMENT FOR WELD SHRINKAGE REFERRED TO IN PIECE PART DRAWINGS. ; 0'3 0'12 ™ J#HELSPER 11'Mar'2026 “ UNITED STATES DEPARTMENT OF ENERGY
- . APPROVED 3 DATE - -
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON ar NAME
5. FINAL LENGTH AFTER MACHINING OPERATION DETAILED ON DRAWING F10251517. gmg;gingZEﬂEiSMEYm5M2009
' o F10251517

6. ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.

MAX MACHINE ALL SURFACES, Ra: 3.2

DRAWING UNITS: MM

+—5-

THIRD ANGLE PROJECTION

MATERIAL

SEE PARTS LIST

WELDMENT SHORT END TUBE 1.3GHz RF CAVITY 1

SCALE

11

GROUP: Technical Division - Design and Drafting

[ CAGE CODE: OU5R6

SIZE

A1

DRAWING NUMBER

F10251526

SHEET

10r1

REV

I\

2

1

I\



v

TEMPLATE VERSION: 2021.08.06

4 3 V 2 1
EEZﬁE'C"TT'C’lﬁ;{g’;‘;;fiﬁgﬁf’cﬂsﬁjf'1'3G“ZRFCAV”YERDC REV REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: SPOOL _ F10251543---RCD A:;RAC\)/\\I/I\IIED

=— (41.00) —=
(12.70)
@40.00 14.70
| (270 1]A]
_ B 1 @44.00
| SEE NOTE 2
|
?45.00 !
. —=—43.00
4 [00.3W A B =— A NOTE 3
SECTION A—A
NOTES (UNLESS OTHERWISE SPECIFIED):
1. SURFACE FREE OF DAMAGE.
2. DIMENSION CORRESPONDS WITH PART
NUMBER F10251523' TOLERANCE IS TO BE UNLESS OTHERWISE SPECIFIED DRAWN M.WADE DATE 28-Al 202
COORDINATED BETWEEN MANUFACURERS eSS cERSE Spee o I g FERMI NATIONAL ACCELERATOR LABORATORY
AND EB-WELDERS. 2 s o1 "™ pp—— T FRELSPER e T T1-Mar 2026 # UNITED STATES DEPARTMENT OF ENERGY
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
3. FINAL LENGTH AFTER MACHINING DIMENSIONS BASED ON: ASHE Y14.51-2009
OPERATION DETAILED ON DRAWING NUMBER |VAXUACHNEAL SURFACES, R 32 F10251526 COUPLER SPOOL PIECE, 1.3GHz RF CAVITY ERDC
F10251517 : MATERIAL
G NIOBIUM, RRR GRADE SCALE SIZE |DRAWING NUMBER SHEET REV
1:1
4' TRAILlNG ZEROS DENOTE TOLERANCE THIRD ANGLE PROJECTION GROUP: Accelerator Mechanical Support |CAGE CODE: OU5R6 A3 F10251543 1 OF1 -
a 3 N 2 1

I\



W

TEMPLATE VERSION: 2021.08.06

4 \/ 1
EEgﬁ:g'Olg;{gHE‘;RDTCfN;’GLﬁE;ZfHZ RF CAVITY ERDC REV REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: TUBE = F10251544---RCD A::::\I/I\IED
19.5
(3.00) NOTE 2
& (17.5)
l 1
i i 82.80
—— - - - | ?78.00:0.20 ?
; | SEE NOTE 1
| . |
r 1O [g0.2@ [A]
1 |0.05|A
L [0.05) section B-B
93.60
NOTE 3
(91.60)
NOTE 2 ?84.00
"S" = = 47.00 ——=
NOTE 3 =— A
-
[ | 47.00
B | | B $46.00
84.00 | |
? .l S SR 10030 AB] 440 00 - -
4 g0.3W AB $_ : : _$
| | 4 (g03®|A B
| | |
?40.00
| @0.3M A |B
= A 2X R4.0 =4 CIENEY
4 3030 |A B
NOTES (UNLESS OTHERWISE SPECIFIED):
1. DIMENSION CORRESPONDS WITH PART
NUMBER F10251527. TOLERANCE IS TO BE secTion A-A
COORDINATED BETWEEN MANUFACURERS
AND EB-WELDERS.
UNLESS OTHERWISE SPECIFIED DRAWN M.WADE DATE 27-Aug-2025 *
2. FINAL LENGTH AFTER MACHINING OPERATION ~ o T o T oo pp— T COGHILL e T 1 Mar2026 FERMI NATIONAL ACCELERATOR LABORATORY
DETAILED ON DRAWING F10251517 ' ' : —nar “ UNITED STATES DEPARTMENT OF ENERGY
. 2 0.3 0.12 N/A APPROVED J FHELSPER DATE 11-Mar-2026
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
3. SUPPLEMENT FOR WELD SHRINKAGE ("S") TO DIMENSIONS BASED ON: ASHE Y14.611-2009
( ) F10251526

BE DETERMINED BY EB-WELDERS.

4. TRAILING ZEROS DENOTE TOLERANCE.

MAX MACHINE ALL SURFACES, Ra: 3.2
DRAWING UNITS: MM

THIRD ANGLE PROJECTION

-

MATERIAL
NIOBIUM, RRR GRADE

SHORT END TUBE, 1.3GHz RF CAVITY ERDC

SCALE
1:1

GROUP: Technical Division - Mechanical Support

| CAGE CODE: OU5R6

SIZE

A2

DRAWING NUMBER

F10251544

SHEET

10or1

REV

4

I\

I\



W

TEMPLATE VERSION: 2021.08.06

4 3 V 2 1
EgZﬁ:fTT:'c’lz;{g%"éggf';;"'ei%:;ga“f RF CAVITY ERDC REV REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: ASSEMBLY 86.50 DRAWN
( ) - F10251546---RCD —
SEE WELD
NOTES
/I_l_
4& \ - B - - -
7.75 7
| : N S
- 17.5 —=
section A-A
é—l B
|
! (33.90)
| SEE NOTE 1
i (28.42)
A e ! A SEE NOTE 1
(7.10)
SEE NOTE 1
(9.10)
NOTES (UNLESS OTHERWISE SPECIFIED):
©lo.2]B
1. FINAL LENGTH AFTER MACHINING OPERATION DETAILED ON ~ NOTE 2
DRAWING NUMBER F10251517. |
=1 B ‘ 30.42
2. ITEM #1 MUST BE CONCENTRIC TO ITEM #3 TO WITHIN 0.2 E \%
3. ITEM #2 MUST BE CONCENTRIC TO ITEM #3 TO WITHIN 0.2 SEE WELD
NOTES
4. WELDING NOTES: SECTION B_ B
A. ASSEMBLY TO BE VACUUM TIGHT:
ggkiﬁf_i’:ﬁ‘:\‘ﬂigg [S)EE(E:%%?V'I';CE)'; IEEKMSSTTESCET'\(')%'RYTEHS:ALE 3 |F10251549|FORMTEIL HOUSING, 1.3GHz RF CAVITY ERDC 1
10 2 |F10251548 | HOM FORMTEIL, 1.3GHz RF CAVITY ERDC 1
B. ASSEMBLY TO BE CLEANED, AND PACKAGED SO AS TO ASSURE ITEM| FERMI # PART NAME QTY
NO CONTAMINATION FOR FOREIGN MATERIALS, METAL CHIPS, PARTS LIST
OR OTHER CONTAN”NATES. CLEAN|NG PROCEDU RE TO BE APPROVED UNLESS OTHERWISE SPECIFIED DRAWN M.WADE DATE 02-Sep-2025 *
BY FERMILAB. X KX | XXX ] XX X' |CHEGKED J.COGHILL pate | 11-Mar-2026 FE5“N"|'T”é§'s%”if—‘és"§§§k§$@!3$ C';?E(N)EQE?(RY
C. ALL DESIGN, ASSEMBLY, AND HANDLING IS TO CONFORM TO 2 03 012_| WA 1 [apPrOVED J FHELSPER DATE | 11-Mar-2026 ‘F
STANDARD ULTRA HIGH VACUUM PRACTICES. BREAK ALL SHARP EDGES, WAX. 05 USED ON NAVE
D. ALL ELECTRON BEAM WELDING, ACID ETCHING, CLEANLINESS, AND DIVENSIONS BASED ON: ASVE 1402009 F10251526, F10254453 HOM ASSEMBLY. 1.3GHz RF CAVITY ERDC
HANDLING PROCEDURES ARE DETAILED IN DESY SPECIFICATION DRAWING UNITS: ____ , 1-9N2
MHF'SL'1'1999 AND MUST BE FOLLOWED SCALE SIZE | DRAWING NUMBER SHEET REV
E. WELD PREP TO MATCH WALL THICKNESS AT DISCRETION OF MANUFACTURER. SEE PARTS LIST 2:1

THIRD ANGLE PROJECTION

GROUP:

Technical Division - Design and Drafting

| CAGE CODE: OU5R6

A2 F10251546 Tor1 | -

4

I\

I\



v

TEMPLATE VERSION: 2021.08.06

4 3 V 2 1
DESCRITION: HOM SPOOL PIECE, 13GHz RF CAVITY ERDC REV | REVISION CONTROL DOCUMENT DATES SIGNATURES
H | . zCryostat
CATEGORY: SPOOL DRAWN
- F10251547---RCD pr——
$12.00 ?15.00
’ SEE NOTE 2
AN \
%k
?16.00
4 $0.3W A B
e 5.48
5] 2"]o.2][A]
y R N
‘ 7.10
(21.13) ( )
SEE NOTE 3
(19.13) 4\
SEE NOTE 3
—
33.90
R20.00 |
& J0.3® AB
\
NOTES (UNLESS OTHERWISE SPECIFIED):
1. SURFACE FREE OF DAMAGE
2. DIMENSION CORRESPONDS WITH PART
NUMBER F10251522. TOLERANCE IS TO BE
COORDINATED BETWEEN MANUFACTURERS _UNUESSOTHERWSE SPECFED |oRAWN JVANDERMEULEN  [owre | 18-Aug2025 | wijffm FERMI NATIONAL ACCELERATOR LABORATORY
AND EB-WELDERS. X XX | XXX ] XX X CHECKED J.COGHILL patE | 11-Mar-2026 # UNITED STATES DEPARTMENT OF ENERGY
2 03 0.12 NIA T |APPROVED J FHELSPER DATE 11-Mar-2026
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
3. FINAL LENGTH AFTER MACHINING DO NOT SCALE DRAWING
OPERATION DETAILED ON DRAWING NUMBER s aom oo o ASHE ¥14.60-2009 F10251546

MAX MACHINE ALL SURFACES, Ra: 3.2

HOM SPOOL PIECE, 1.3GHz RF CAVITY ERDC

F10251546. DRAWING UNITS: MM T
G NIOBIUM RRR GRADE SCALE SIZE |DRAWING NUMBER SHEET REV
4. TRAILING ZEROS DENOTE TOLERANCE. 2.1 i,
THIRD ANGLE PROJECTION GROUP: Accelerator Mechanical Support |CAGE CODE: OU5R6 A3 F 1 025 1 547 1 OF 1
4 3 /\ 2 1
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TEMPLATE VERSION: 2021.08.06

4 3 v 2 1
DESCRIPTION: HOM FORMTELL, 1.3GHz RF GAVITY ERDC REV |  REVISION CONTROL DOCUMENT DATES SIGNATURES
PROJECT: IARC_ERDC1_3GHzCryostat
. DRAWN
CATEGORY: ANTENNA _ F1 0251 548---RCD pr—
8.5 8.5 45.0°
. 2X R3.0
8.5 6.0, A
/@ .
) 4 oy
4X R3.0 2X R3.0 (g(R&O) i
' C ™ —==—2X 2.0
\\
secTion D-D - AN
. /
- (20) j C U
21.75
| 2X R4.25 7.2
R4.0 2X R3.0 I
AN 1%
R3.0 ' 22.20:005
\£ A —= B 13.20:0.05
M M NOTE 5
A —— 1 ] {7 [%
j“ A L=
0.00
2X $6.00 -
section C-C -0.05 D
NOTE 5 | T T T
- 29.75—=| = 4.25
NOTES (UNLESS OTHERWISE SPECIFIED):
1. PART MUST BE FREE OF DIRT, GREASE, OIL, AND CHIPS. "o 2X R1.5 oX R1.5 A
= 2X (34) = (8.5)
2. PART TO BE FREE OF ALL SHARP EDGES, CORNERS, AND BURRS.
3. VENDOR SHALL SUPPLY THE PART
SUFFICIENTLY PACKAGED TO
PROTECT THE FINISH AND INTEGRITY
UNLESS OTHERWISE SPECIFIED DRAWN M.WADE DATE 27-Aug-2025
DURING SHIPMENT AND STORAGE. X [ axx [ axxx [ sx [ = [cHeckeD J.COGHILL pate | 11-Mar-2026 * FEEmlThégﬂs?Z?ésAg;E::F@gg? é?ggggg?(m
2 03 0.12 N/A T APPROVED J FHELSPER DATE 11-Mar-2026 v

4. TRAILING ZEROS DENOTE TOLERANCE.

5. DIMENSION CORRESPONDS WITH PART
NUMBER F10251549. TOLERANCE IS TO
BE COORDINATED BETWEEN
MANUFACTURERS AND EB-WELDERS.

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

USED ON

F10251546

NAME

HOM FORMTEIL, 1.3GHz RF CAVITY ERDC

MATERIAL

DRAWING UNITS: MM

NIOBIUM, RRR GRADE

SCALE
1:1

SIZE | DRAWING NUMBER

A3 F10251548

SHEET

10or1

THIRD ANGLE PROJECTION GROUP:

Technical Division - Design and Drafting

[ CAGE CODE: OU5R6

REV

4

3

I\

2 1

I\
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TEMPLATE VERSION: 2021.08.06

DESCRIPTION: FORMTEIL HOUSING, 1.3GHz RF CAVITY ERDC REV REVISION CONTROL DOCUMENT DATES SIGNATURES

PROJECT: IARC_ERDC1_3GHzCryostat

CATEGORY: HOUSING 64.00 DRAWN

- F10251549---RCD

APPROVED

62.20

:

4.7 13.2 . <

2.0°
NOTE 1

?16.00
N
& #0.10® |A B
SEE NOTE 2
7.75

@40.00 CJ /

N
/

I\

& [g0.3® A[B
= =-2.00
%/@» R1.0
\5
m\@
R1.0
(44.30)
+0.05 section B-B
2X @6 o
SECTION A_A = 5.00 =
4 $0.04 A B
SEE NOTE 1 0
46.90 2'50_0_10
| B O
. 44. i
| @ 00 0 40 -
— ,/
e
| //—/——-\ '
| ,/ \\\ ’/
A [ R 0 /
| \ 42.00 /\
i e S R RN A) -0.20 + _ |
b | \ b/ [els0seak| N/ \
’ R \‘
| DETAIL C N\
| | hS
| i ng .
| | ~
| +0.10
=— B 1.50 —
0
0
.00
3 -0.10
NOTES (UNLESS OTHERWISE SPECIFIED): DETAIL C
SCALE 5:1
1. DIMENSION CORRESPONDS WITH PART
NUMBER F10251548. TOLERANCE IS TO BE
COORDINATED BETWEEN MANUFACURERS
AND EB-WELDERS. UNLESS OTHERWISE SPECIFIED DRAWN M.WADE DATE 27-Aug-2025
x XX XXX X > CHECKED J.COGHILL OATE 11-Mar-2026 * FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY
2. DIMENSION CORRESPONDS WITH PART 2 03 012 N/A 1" |APPROVED J FHELSPER DATE 11-Mar-2026 “
NUMBER F10251546. TOLERANCE IS TO BE SR e MAX: 05 USED ON NAME
COORDINATED BETWEEN MANUFACURERS DIMENSIONS BASED ON: ASME Y14.54-2009 F10251546
AND EB-WELDERS. MAX MACHINE ALL SURFACES, Ra: 3.2 ___ FORMTEIL HOUSING, 1.3GHz RF CAVITY ERDC
G NIOBIUM, RRR GRADE SCALE SIZE |DRAWING NUMBER SHEET REV
3. TRAILING ZEROS DENOTE TOLERANCE. 2:1
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 A2 F1 0251 549 1 OF 1 B

4 3 /\ 2 1




v

TEMPLATE VERSION: 2021.08.06

4 3 i 2 1
EEZ?E'CPTT.'C’&}{?E@SDQnggeH - REV REVISION CONTROL DOCUMENT DATES SIGNATURES
. | _ zCryostat
CATEGORY: RIB - F10259369"'RCD A:;:c\)/\\l/’lo
4X 96.6+0.1
73.48° -
R20 a
~16.4°
R10 ]
EQ i
e : )
19.08
175 .
L 50.7 ]
= (22.3)
- —= = (2.8)

70.3 26.55
26.55 29.7 ———=
NOTES (UNLSS OTHERWISE SPECIFIED): 44 44 36.55
1. PART TO BE FREE OF DIRT, GREASE, 50.3
OIL AND CHIPS.
2. PART TO B FREE OF SHARP EDGES,
CORNERS AND BURRS. UNLESS OTHERWISE SPECIFIED DRAWN J.VANDER MEULEN DATE 12-Aug-2025
J COGHILL o || " UNITED STATES DEPARTMENT OF ENERGY
3. TRAILING ZEROS DENOTE TOLERANCE. 2 03 012 NA " |APPROVED J FHELSPER DATE 11-Mar-2026 “
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
DO NOT SCALE DRAWING
4. DIMENSION CORRESPONDS WITH PART B Ok poE Y14.60-2009 F10251526 SHORT END TUBE COOLING FIN TYPE 2, 1.3 GHz RF
NUMBER F10251544. TOLERANCE IS TO DRAWING UNITS: M e CAVITY ERDC
BE COORDINATED BETWEEN 45» NIOBIUM, RRR GRADE SCALE SIZE | DRAWING NUMBER SHEET REV
MANUFACTURERS AND EB-WELDERS. 2.8MM STK THICKNESS 2:1
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 A3 F1 0259369 1 OF 1 B
4 3 /\ 2 1

I\
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TEMPLATE VERSION: 2021.08.06

4 3 V 2 1
EEZ?:;T'ﬂZE?E;?&”BGH c REV REVISION CONTROL DOCUMENT DATES SIGNATURES
H | . zCryostat
. DRAWN
CATEGORY: RIB _ F1 0259371 ---RCD pr—
2X $6.6:0.1
. & |go.120|AB|C \\
78.2°
Ve
R20 \ B
=16.4%, ]
4 -
\p
288 AN =
% — \\
18.04 R42.00
17.5] [, wetes
L 30° -
il X\V ]
5 2.0 ﬁ0.8
- 22.3 —= = (2.8)
- 31.75 ——= 22.5
°5.0
70.3
NOTES (UNLSS OTHERWISE SPECIFIED):
1. PART TO BE FREE OF DIRT, GREASE,
OIL AND CHIPS.
2. PART TO BE FREE OF SHARP EDGES,
CORNERS AND BURRS. UNLESS OTHERWISE SPECIFIED DRAWN J.VANDER MEULEN DATE 12-Aug-2025
R — w4 R e
2 03 0.12 NA r J FHELSPER 11-Mar-2026
3. TRAILING ZEROS DENOTE TOLERANCE. e WAL et oo aiiciiey DATE ar o
DO NOT SCALE DRAWING
4. DIMENSION CORRESPONDS WITH PART O E A SRR Y14.50-2009 F10251526 SHORT END TUBE COOLING FIN TYPE 1, 1.3 GHZ RF
NUMBER F10251544. TOLERANCE IS TO DRAWING UNITS: M e CAVITY ERDC
BE COORDINATED BETWEEN G NIOBIUM, RRR GRADE SCALE SIZE | DRAWING NUMBER SHEET REV
MANUFACTURERS AND EB-WELDERS. 2.8MM STK THICKNESS 2:1
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 A3 F1 0259371 1 OF 1 B
4 3 /\ 2 1
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TEMPLATE VERSION: 2021.08.06

4 3 V 2 1
PROSLOT ARG ERDC1 Sorommt e REV |  REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: FLANGE _ F10251527___RCD A:;RAC\)/\\I/[\IIED
WACEIL
+0.1 17.50
12X ©8.8
2 0
2X 1.00 X 45°
?$140.00:0.01 4 90.3@ A B
6 00.020 A8 —
A +0.1
—— 1
0
N6 +0.2
?82.8 1 C 109.2
SEE NOTE 2 SEE
J] NOTE 1 4 | 90.020 A B
@120
R2.0 T
HJ = 12.5
section A-A
NOTES (UNLESS OTHERWISE SPECIFIED):
1. SEALING SURFACE MUST BE FREE OF
SCRATCHES WITH NO RADIAL SCORING
UNLESS OTHERWISE SPECIFIED __ [DRAWN M.WADE PATE | 28-Aug-2025 * FERMI NATIONAL ACCELERATOR LABORATORY
2. DIMENSION CORRESPONDS WITH PART T oo T oo T ooe T o oo T ooGHILL e T M 2026
NUMBER F10251544 AND F10251556 s | o5 [ o | wa |+ [reroves T FHELSPER Ry - T 3 UNITED STATES DEPARTMENT OF ENERGY
: : : . -Mar-
TOLERANCE IS TO BE COORDINATED BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
BETWEEN MANUFACTURERS AND DIVENSIONS BASED ON: ASHE Y14.61.2000
EB WELDERS MAXMACHlNEALLSURF‘ACES, Ra: .3.2_ F10251517: F10251519 13GHZ NW78 BEAM FLANGE ERDC
- : DRAWING UNITS: MM T
NIOBIUM 55/TITANIUM 45 ALLOY SCALE SIZE |DRAWING NUMBER SHEET REV
3. TRAILING ZEROS DENOTE TOLERANCE. Eﬁ o
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 A3 F1 0251 527 1 OF 1 -
4 3 /\ 2 1
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TEMPLATE VERSION: 2021.08.06

° l 3 2 ]
Eiiﬁsfl'?ﬁgé'ﬁfjfﬁﬁiffiﬁ”EmASSY ERDC 1 REV REVISION CONTROL DOCUMENT DATES SIGNATURES
CATEGORY: ASSEMBLY _ F10251521---RCD A:::(\)’\\//";D
O |90.4|A-B|
NOTE 2
a B
section A-A (115.4)
THEORETICAL LENGTH
923.2
THEORETICAL LENGTH
E.B. WELD
7 EQUATOR WELDS
NOTE 3
NOTE 8 — NOTE 8
(_\ N N N N N N :/ W‘
| | (234)
| o o o o o |
A A
{4— : i At T T - - %——qv
i S S S S S \
NOTES (UNLESS OTHERWISE SPECIFIED): 1 | I | | I | | 1
( ) L_/ g I g g I g \ J
1. WELDMENT TO BE FREE OF DUST, GREASE, OIL, i i i i i i i
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,0R 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. ENSURE THAT THE CLOCKING OF THE SUPPORT RINGS ON THE DUMBELL WELDMENTS ARE HELD TO 0.5°,
ENSURE THAT THE CLOCKING OF THE COOLING RINGS ON THE DUMBELL WELDMENTS ARE HELD TO 0.5°.
4. ALL PARTS ARE TO BE CONCENTRIC WITHIN 0.4mm ALONG DATUM A AND B.
1 |F10251558 | DUMBBELL, 1.3GHz RF CAVITY ERDC 8
5. DEFINITION OF FORM AND TOLERANCES CONCERNING WELD JOINT PREPARATION AT THE IRIS AND THE EQUATOR TEM| EERMI # PART NAME aTy
TO BE COORDINATED BETWEEN MANUFACTURERS AND FNAL.
PARTS LIST
6. INDIVIDUAL PART DIMENSIONS ARE FINAL LENGTH AFTER ACID ETCHING AND TUNING UNLESS OTHERWISE SPECIFIED | ORAWN M.WADE ONE | 02-Sep-2025 | wiiffm FERMI NATIONAL ACCELERATOR LABORATORY
X XX £X XX £X/X X CHECKED J.COGHILL DATE 11-Mar-2026
- UNITED STATES DEPARTMENT OF ENERGY
2 0.3 0.12 N/A 1 APPROVED J FHELSPER DATE 11-Mar-2026 “
7. THIS DEVICE IS EASILY DEFORMED. A FIXTURE IS REQUIRED FOR ALL HANDLING. BREAKALL SHARF EDGES MAX. 05 o on NANE
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-2009
8. ADDITIONAL MATERIAL NEEDED FOR CELL TUNING PLUS ALLOWANCE MAXMACHINE ALL SURFACES, Re: 3.2 F10241514 1.3GHz BARBELL WELDMENT ASSY ERDC 1
FOR E-BEAM WELD SHRINKAGE. FINAL SURFACE TO BE MACHINED UNTIL TUNED. ' MATERIAL
G SCALE SIZE DRAWING NUMBER SHEET REV
SEE PARTS LIST 1:2
9' DO NOT BREAK SHARP EDGES ON END CELL THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGECODE:OU5R6 A1 F10251521 1 OF1 B
6 N 3 2 1
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TEMPLATE VERSION: 2021.08.06

DESCRIPTION: DUMBBELL, 1.3GHz RF CAVITY ERDC REV REVISION CONTROL DOCUMENT DATES SIGNATURES

PROJECT: IARC_ERDC1_3GHzCryostat

CATEGORY: ASSEMBLY DRAWN

- F10251558---RCD

APPROVED

I\

ALIGN HOLES FROM HALF CELL SEE
WELD (567.7)
1 /4 ‘O 4 ‘A‘ TO HALF CELL NOTES
] THEORETICAL LENGTH
S [0.3]
(10.0) % B
111.00+:0.3 IR i - — (70.0)
l% SEE WELD
NOTES AND >H—@\\
NOTE 7 —
S
NOTE 4 / \ NOTE 4
O |g0.08/A-B| (115.4)
NOTE 5 THEORETICAL LENGTH
SECTION A-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 AHELIUM 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 RF SURFACES IS TO BE FREE OF DAMAGE 2 F10251607 | WELDMENT, MID HALF CELL, 1.3 GHz RF CAVITY ERDC 2
1 F10251559 | BARBELL STIFFENING RING, 1.3GHz RF CAVITY, ERDC 2
4. ADDITIONAL MATERIAL NEEDED FOR CELL TUNING PLUS ALLOWANCE ITEM| FERMI # PART NAME QTY
FOR E-BEAM WELD SHRINKAGE. FINAL SURFACE TO BE MACHINED UNTIL TUNED. PARTS LIST
UNLESS OTHERWISE SPECIFIED DRAWN M.WADE DATE | 29-Aug-2025 * FERMI NATIONAL ACCELERATOR LABORATORY
5. ALL PARTS ARE TO BE CONCENTRIC WITHIN 0.08mm ALONG DATUM A AND B X XX XXX £XIX X |CHECKED J.COGHILL DATE 11-Mar-2026 UNITED STATES DEPARTMENT OF ENERGY
2 03 0.12 N/A 1 APPROVED J FHELSPER DATE 11-Mar-2026 “
6. DO NOT BREAK EDGES ON END CELL. bONOTSOALE DRANING USED ON e
DIMENSIONS BASED ON: ASME Y14.5M-2009
MAX MACHINE ALL SURFACES, Ra: 3.2 F10251521 DUMBBELL, 1.3GHz RF CAVITY ERDC
7. DUAL PASS WELD -- WELD BOTH SIDES TO ENSURE OVERLAP. DRAWING UNITS: —
G SCALE SIZE | DRAWING NUMBER SHEET REV
SEE PARTS LIST 1:2
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 A2 F10251558 1 OF1 B
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TEMPLATE VERSION: 2021.08.06

4 3 V

2 1

DESCRIPTION: BARBELL STIFFENING RING, 1.3GHz RF CAVITY, ERDC
PROJECT: IARC_ERDC1_3GHzCryostat
CATEGORY: RING

(10.3)
3X @10:0.12 NOTE 3
4 [ g0.250) A B < B B]

t.

A

REV

REVISION CONTROL DOCUMENT DATES SIGNATURES

DRAWN

F10251559---RCD

APPROVED

—= 2X 2:0.12
NOTE 5

g |

NOTE 3
NOTE 5 L (2.8)
(R55.5)
p SECTION B - B
SCALE 2:1
AN /
5.0} 52.55
SECTION A_A NOTE 5

NOTES (UNLESS OTHERWISE SPECIFIED)
1. PART TO BE FREE OF DIRT, GREASE,

OIL AND CHIPS.
2. PART TO BE FREE OF ALL SHARP EDGES,

CORNERS AND BURRS.
3. DIMENSIONS TO BE DETERMINED BY

THE MANUFACTURER TO ALLOW FOR

FUTURE EB-WELDING CONTRACTION.

UNLESS OTHERWISE SPECIFIED DRAMN J.VANDER MEULEN DATE | 13-Aug-2025 * FERMI NATIONAL ACCELERATOR LABORATORY
4. TRAILING ZEROS DENOTE TOLERANCE. X XX XXX £XIX X" |CHECKED J.COGHILL DATE 11-Mar-2026 # UNITED STATES DEPARTMENT OF ENERGY
2 03 0.12 N/A T APPROVED J FHELSPER DATE 11-Mar-2026
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME

5) DIMENSION CORRESPONDS WITH DONO;zC/;LE?SRAV\gNGS

PART # F10251560, MID HALF CELL. VA MAGHINE ALL SURFAGES, R 82 F10251558

DRAWING UNITS: MM

TOLERANCE IS TO BE COORDINATED

BARBELL STIFFENING RING, 1.3GHz RF CAVITY, ERDC

MATERIAL

BETWEEN MANUFACTURER AND
EB WELDERS.

-

NIOBIUM, RRR GRADE
2.8MM STK THICKNESS

SCALE SIZE | DRAWING NUMBER

A3 F10251559

SHEET REV

Tor1 | -

THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting

[ CAGE CODE: OU5R6

4 3 /\

2 1

I\
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TEMPLATE VERSION: 2021.08.06

4 3

V

DESCRIPTION: WELDMENT, MID HALF CELL, 1.3 GHz RF CAVITY ERDC
PROJECT: IARC_ERDC1_3GHzCryostat
CATEGORY:

0.8-1.2 MM
PENETRATION MIN

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. DO NOT BREAK EDGES ON END CELL.

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

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

7. ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.

REV REVISION CONTROL DOCUMENT

DATES

SIGNATURES

- F10251607---RCD

DRAWN

APPROVED

(57.70)
THEORETICAL LENGTH
— = 1.00
(22.90) —= = NOTE 5
NOTE 4
(p182.76)
peTalL B
secTion A-A

DETAIL B
SCALE 2:1 2 |[F10251563|CAVITY COOLING RING, ERDC 2
1 F10251560 | MID HALF CELL, 1.3GHz RF CAVITY ERDC 1
ITEM| FERMI # PART NAME QTY
PARTS LIST
UNLESS OTHERWISE SPECIFIED DRAWN M.WADE DATE 29-Aug-2025
1 COGHILL e | "E INITED STATES DEPARTMENT OF ENERGY
2 03 0.12 N/A APPROVED J FHELSPER DATE 11-Mar-2026 “
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-2009
VAX VACHINE AL SURFACES, Ra: 32 F10251558 WELDMENT, MID HALF CELL, 1.3 GHz RF CAVITY ERDC
DRAWING UNITS: MM
MATERIAL
G SCALE SIZE | DRAWING NUMBER SHEET REV
SEE PARTS LIST 1:2
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 A2 F 1 025 1 607 1 OF 1 B
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TEMPLATE VERSION: 2021.08.06

6 5 4 V 3 2 1

EEZ?;;TIOIZ;?CTE;SD??OSGH i REV REVISION CONTROL DOCUMENT DATES SIGNATURES
H | . zCryostat
- DRAWN
CATEGORY: CELL - F10251560---RCD APPROVED
THEORETICAL LENGTH
IRIS 57.70 EQUATOR
o peTaiL C
31— A // \\
// ) |
+0.05
=) " Lll =
0
(#70) NOTE 4 +0.1

N

NOTES (UNLSS OTHERWISE SPECIFIED):

1

8.

9.

. THE INTERNAL SURFACE MAY SHOW NO DAMAGE CAUSED
BY FORMING.

. DIAMETER, FORM, AND POSITION TOLERACES MEASURED
IN HALF CELL'S STRAINED CONDITION.

. DO NOT BREAK EDGES ON END CELL.

. DIMENSION "L" DETERMINED BY THE MANUFACTURER
SO THAT DIMENSION 0.50mm IS KEPT.

. SUPPLEMENT FOR WELD SHRINKING ("S") TO BE
DETERMINED BY EB WELDERS.

. DUE TO THE MANUFACTURING PROCESS, THE WALL
THICKNESS BETWEEN THE IRIS AND EQUATOR
IS NOT CONSTANT.
. ADDITIONAL MATERIAL NEEDED FOR CELL TUNING
PLUS ALLOWANCE FOR E-BEAM WELD SHRINKAGE ("S").
FINAL SURFACE TO BE MACHINED UNTIL TUNED.
VENDOR OPTION TO MACHINE FLAT OMITTING R1.5.

TRAILING ZEROS DENOTE TOLERANCE.

DETAIL B
\/’

@70.00

\
ELUPSE//%\‘

X -R12.00
R - R19.00

?122.60

?206.90

+0.05

+0.1
1.2

NOTE 4

O —
-0.05
NOTE 10

1.27

10. DIMENSION CORRESPONDS WITH PART NUMBER F10251563,
COOLING RING. TOLERANCE IS TO BE COORDINATED BETWEEN

MANUFACTURER AND EB WELDERS.

11. DIMENSION CORRESPONDS WITH PART NUMBER F10251559,

BARBELL STIFFENING RING.
TOLERANCE IS TO BE COORDINATED BETWEEN
MANUFACTURER AND EB WELDERS.

"L"

NOTE 4

DETAIL C
SCALE 10:1

SECTION A—A

+0.05
0.00

‘107o

-0.05‘\

"S"i0.05 .
NOTE 5

NOTE 11 \

6.00 ——=

\

\
\

N7

7/ 1 r
a

DETAIL B
SCALE 5:1

1.00+"S"
NOTE 7

R42.00

R10.00

~— 3.00 —=

UNLESS OTHERWISE SPECIFIED

DRAWN

J.VANDER MEULEN DATE 13-Aug-2025

X XX EXXX EXIX £X°

CHECKED

2 0.3 0.12 N/A 1°

J.COGHILL DATE 11-Mar-2026

APPROVED

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

T
L. 3

J FHELSPER DATE 11-Mar-2026

FERMI NATIONAL ACCELERATOR LABORATORY

UNITED STATES DEPARTMENT OF ENERGY

USED ON

NAME

F10251607

MATERIAL

MID HALF CELL, 1.3GHz RF CAVITY ERDC

SCALE

11&

NIOBIUM, TYPE 5 RRR GRADE

GROUP:

Technical Division - Design and Drafting [CAGE CODE: OU5R6 AS SHOWN

SIZE

A1

DRAWING NUMBER

F10251560

SHEET

10r1

REV

I\

2

1

I\
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TEMPLATE VERSION: 2021.08.06

6 5 4 V 3 2 1
DESCRIPTION: LONG END HALF CELL ASSY ERDC REV |  REVISION CONTROL DOCUMENT DATES SIGNATURES
PROJECT: IARC_ERDC1_3GHzCryostat
CATEGORY: ASSEMBLY _ F10251519---RCD A:::(:\\//";D
3
NOTE 2
N6 I NOTE 8
// \ N \
/ \\
MACHINE TUBE / \ N '
SURFACE TO BE\,\r \ peTaiL C \/ = \\\
FLUSH WITH OUTER ( _ ) ( ) 105.60
FLANGE SURFACE . ~— : \ g1/ — 00 84
\ / % o |
. . +0.2 T
. S 53.8_0_12
NOTE 2 — . F \ )
EB WELD
DEPTH 3.00
DETAIL C NG
SCALE 1:1
MACHINE TUBE
NOTE 2 SURFACE TO BE
EB WELD FLUSH WITH OUTER
DEPTH 3.00 FLANGE SURFACE
section A-A
"L2"
SEE NOTE 1
IIL1II
SEE NOTE 3
) 'O |¢0.3|A-B| _ g
SEE NOTE 4 i NOTE 6
RN vl
I =-30° | ‘
| B 1
) *
H o) I _ |
. o) I |
| 7]\ I |
. NOTE 2
||/ L i | DEPTH 3.00
/ '©[¢0.3]A-B] DETAIL D \ ; MACHINE TUBE _ - NG
]| SEE NOTE 4 Hi SURFACE TO BE
7 \ FLUSH WITH OUTER
- - FLANGE SURFACE
'O [p0.3[A-B] °
SEE NOTE 4 (162.6) DETAIL D
THEORETICAL LENGTH SCALE 1:1
VIEW B
VIEW ROTATED 30°

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. 5 |F10254453| WELDMENT LONG END TUBE 1.3GHz RF CAVITY 1
HALF CELL EQUATOR IS TO BE FINISHED TO FNAL SPECIFICATIONS RELATED TO 4 |F10251633 | WELDMENT, LONG END HALF CELL, 1.3 GHz RF CAVITY ERDC 1
SAID MEASUREMENT ALLOWING ADDITIONAL MATERIAL FOR WELD SHRINKAGE "S". 3 |F10251550 |[NW8 FLANGE, 1.3GHz RF CAVITY ERDC 1

2 [F10251527|1.3GHz NW78 BEAM FLANGE ERDC 1

4. ITEMS 2, 4, AND 5 ARE TO BE CONCENTRIC WITHIN $#0.3MM ALONG DATUM A AND B. 1 F10251522|1.3GHz RF CAVITY NW 12 FLANGE, END HOM, ERDC 1

ITEM| FERMI # PART NAME TY

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

SURFACE MUST BE FREE OF DAMAGES PARTS LIST
- UNLESS OTHERWISE SPECIFIED DRAWN M.WADE DATE 02-Sep-2025 *
= o T oo T o o Toreoxen J COGHILL e | 11-Mar-2026 FERMI NATIONAL ACCELERATOR LABORATORY
6. ADDITIONAL MATERIAL NEEDED FOR CELL TUNING PLUS ALLOWANCE FOR E-BEAM , T o T e S SPER e T 1 -Mor2026 “ UNITED STATES DEPARTMENT OF ENERGY
WELD SHRINKAGE. FINAL SURFACE TO BE MACHINED UNTIL TUNED. BREAK ALL SHARP EDGES MAX 03 eoon NAVE
DIMENSIONS BASED ON: ASME Y 145112000
5) DO NOT BREAK EDGES ON END CELL. MAXMACHINE ALL SURFACES, Re: 3.2 F10251514 LONG END HALF CELL ASSY ERDC
g MATERIAL
6) DUAL PASS WELD -- ENSURE OVERLAP ET SCALE SZE [ DRAWING NUWBER SEer T Rev
| SEE PARTS LIST 1:2
THIRD ANGLE PROJECTION GROUP: Accelerator Mechanical Support |CAGECODE:OU5R6 A1 F10251519 1OF1 -
6 5 4 N 3 2 1

I\
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TEMPLATE VERSION: 2021.08.06

4

V

2 1

DESCRIPTION: NW8 FLANGE, 1.3GHz RF CAVITY ERDC
PROJECT: IARC_ERDC1_3GHzCryostat
CATEGORY: FLANGE

6X @4.50

REV

REVISION CONTROL DOCUMENT DATES SIGNATURES

DRAWN

F10251550---RCD

APPROVED

4 |¢0.30 |A|B]
7.10
+0.15
©?33.80 0
2X 1.00 X 45°
0.3 A B
4 [00.3@[A[B] N
AN _
+0.05
6X % 0.50 77 —==
+0.10 !
SEE NOTE 2
4 70.30 A B C ;
SEE
\L NOTE 1
X
— A
SECTION A—A
NOTES (UNLESS OTHERWISE SPECIFIED):
1. SEALING SURFACE MUST BE FREE OF
SCRATCHES WlTH NO RADIAL SCORlNG' UNLESS OTHERWISE SPECIFIED DRAWN M.WADE DATE 26-Aug-2025
T T T T our | Jooonie | vieaso | EMem | PEMNATONALAccELERATOR LAgommToRy
2. DIMENSION CORRESPONDS WITH PART 2 0.3 0.12 N/A 1 APPROVED J FHELSPER DATE 11-Mar-2026 #
NUMBER F10251552. TOLERANCE IS TO BE |PReAKALLSHARPEDGES WAX. 05 USED ON NAE
COORDINATED BETWEEN MANUFACURERS DIMENSIONS BASED ON: ASME Y14.5M-2009 F10251519 NWS ELANGE. 1.3GHz RE CAVITY ERDC
MAX MACHINE ALL SURFACES, Ra: 3.2
AND EB-WELDERS. BRAWING LNITR: b  1OPR2
3. TRAILING ZEROS DENOTE TOLERANCE G» s o1 e o -
. . 2:1
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 A3 F1 0251 550 1 OF 1 B
4 3 /\ 2 1
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TEMPLATE VERSION: 2021.08.06

4 3 V 2 1
DESCRIPTION: LONG END ANTENNA SPOOL PIECE, 1.3GHz RF CAVITY ERDC REV REV'S'ON CONTROL DOCUMENT DATES SlGNATURES
PROJECT: IARC_ERDC1_3GHzCryostat
- DRAWN
CATEGORY: SPOOL _ F1 0251 552_-_RCD ——
@1 2.00
4 0.3 |A B ?8.00
DRILL THRU
y
Ve
@1 1.00
7 0.2|A]
SEE NOTE 2
||S|| B E
NOTE 4
N
i i 7.10
| | NOTE 3
12.23 | | &L
53.80 3 3
NOTES (UNLESS OTHERWISE SPECIFIED): 9 S ‘
1. SURFACE FREE OF DAMAGE ﬁ\
. R42.00
2. DIMENSION CORRESPONDS WITH PART
NUMBER F10251550. TOLERANCE IS TO BE
COORDINATED BETWEEN MANUFACTURERS
AND EB-WELDERS.
3. FINAL LENGTH AFTER MACHINING
OPERATION DETAILED ON DRAWING NUMBER
F10251519.
_messcTneRes SPEC}';'XED . DRAWN M.WADE DATE | 26-Aug-2025 * FERMI NATIONAL ACCELERATOR LABORATORY
- = X - X |CHECKED J.COGHILL DatE | 11-Mar-2026 UNITED STATES DEPARTMENT OF ENERGY
4. ADDITIONAL MATERIAL NEEDED TO ALLOW s o5 | oz | va | v Treroves S ELSPER e T 1iMar2026 ] M
FOR WELD SHRINKAGE. BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
DO NOT SCALE DRAWING
DIVENSIONS BASED ON:ASHIE Y14 512005 10251519 LONG END ANTENNA SPOOL PIECE, 1.3GHz RF CAVITY
5. TRAILING ZEROS DENOTE TOLERANCE. G U\ S RPACES, Rat 3.2 ERDC
MATERIAL
G NIOBIUM RRR GRADE SCALE SIZE |DRAWING NUMBER SHEET REV
5:1
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 A3 F1 0251 552 1 OF 1 B
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TEMPLATE VERSION: 2021.08.06

6

V

DESCRIPTION: WELDMENT, LONG END HALF CELL, 1.3 GHz RF CAVITY ERDC
PROJECT: IARC_ERDC1_3GHzCryostat
CATEGORY: WELDMENT

(#240)

REV REVISION CONTROL DOCUMENT DATES SIGNATURES

DRAWN
- F10251633---RCD

APPROVED

~——39.00 —=

(71.00)
THEORETICAL LENGTH

(#130.4) ($206.90)
NOTE 2
NOTE 6 >H—®\
NOTE 2
NOTE 3 < l\
- -
NOTE 2 N /
\\\__//
DETAIL B
(¢83.6)
SECTION A-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 2.0-2.5MM
OF A HELIUM MASS SPECTROMETER LEAK DETECTOR WITH A PENETRATION
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
MHE-SL-1-1999 AND MUST BE EOLLOWED. 4 F10251563 | CAVITY COOLING RING, ERDC 2
3 F10251557 |LONG END HALF CELL, 1.3GHz RF CAVITY ERDC 1
3. ALL PARTS TO BE CONCENTRIC WITHIN @0.3mm. 2 |[F10251541|END DISK FLANGE. 1.3GHz RF CAVITY ERDC 1
1 F10251539 | END TUBE SPOOL PIECE, 1.3GHz RF CAVITY ERDC 1
4. DO NOT BREAK EDGES ON END CELL. ITEM| FERMI # PART NAME QTY
PARTS LIST
5. ADDITIONAL MATERIAL NEEDED FOR CELL TUNING. PLUS ALLOWANCE FOR B T ppv— m— T ADE e | zeainazs |
E-BEAM WELD SHRINKAGE. FINAL SURFACE TO BE MACHINED UNTIL TUNED. DETAIL = X T oo T oxx = e - FERMI NATIONAL ACCELERATOR LABORATORY
SCALE 2:1 - s o T o T e JJI;CI:-I(E(I-_;;LLI;R - H mar 2822 V3 UNITED STATES DEPARTMENT OF ENERGY
- R . . - ar-
6. WELD PREP JOINT TO MATCH WALL THICKNESS AT THE DISCRETION OF THE BREAKALL SHARP EDGES, MAX: 0.5 USED ON NAME
MANUFACTURER -- DUAL PASS WELD -- ENSURE OVERLAP. DINENSIONS BASED ON: ASHE ¥14.51-209 £10251519 WELDMENT, LONG END HALF CELL, 1.3 GHz RF CAVITY
DRAWING UNITS: MM ’ o ERDC
7. ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE. E» MATERIAL
SCALE SIZE |DRAWING NUMBER SHEET REV
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TEMPLATE VERSION: 2021.08.02

V 2 1
EEZ‘J::;T:'C’&‘\%Q;?(?EGHZCwostat REV REVISION CONTROL DOCUMENT DATES SIGNATURES
PROIECT, IARCE - F10251557-—-RCD s
THEORETICAL LENGTH
IRIS <~  57.00 > EQUATOR
A g | /DETAIL D
7 (78,0 ; B
DETAIL C
(, R42.00
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\/ NOTE 4

_ i ,,7 A /”/ —————— —
| 1.70 /’/ .
< i 7 +0.10 .
NOTES: W e 0.65 .
R42.00 | /" INOTE 4 \

1) THE INTERNAL SURFACE MAY SHOW NO DAMAGE CAUSED ‘ / \

BY FORMING | i /" \
R10.00 | ; \

2) DIAMETER, FORM, AND POSITION TOLERANCES MEASURED | /

IN HALF CELL'S STRAINED CONDITION ‘ ; "S" +0.05 \
+0.10 ; I NOTE 5 :

3) DO NOT BREAK EDGES ON END CELL 1.20 | o | |

NOTE 4 | 107.00 \ .

4) DIMENSION "L" DETERMINED BY THE MANUFACTURER | -0.05 \ N /
SO THAT DIMENSIONS 0.65 AND 2.82 ARE KEPT 1.27 8 05 \\ R4.00 J

5) SUPPLEMENT FOR WELD SHRINKAGE ("S") TO BE DETERMINED NOTE 10 - N7 \\ S /
BY EB-WELDERS | ¢ \ ;

T N /

6) DUE TO THE MANUFACTURING PROCESS THE WALL ; 2.00 N S
THICKNESS BETWEEN IRIS AND EQUATOR IS NOT | \\ e
CONSTANT N 7

. -

7) ADDITIONAL MATERIAL NEEDED FOR CELL TUNING DETAIL D - 200 C
PLUS ALLOWANCE FOR E-BEAM WELD SHRINKAGE ("S"). SCALE 8:1 ' DETAIL
FINAL SURFACE TO BE MACHINED UNTIL TUNED. SCALE 10:1

8) VENDOR OPTION TO MACHINE FLAT OMITTING R1.5

e Z:’;‘;V:ED J'VAT EEZ ml'itJLEN Ei:i 11?32228;2 * FERMI NATIONAL ACCELERATOR LABORATORY
9) TRAILING ZEROS DENOTE TOLERANCE. s T os [ 0w | wa T+ Trmreoues JFHELSPER ot | TiMar2026 | M PNITED STATES DEPARTMENT OF ENERGY
10) DIMENSIONS CORRESPONDS WITH PART NUMBER F10251563, DIVENSIONS BASED OI¢ ASHE Y14.5M-2009 F10251633 LONG END HALF CELL. 1.3GHz RF CAVITY ERDC
COOLING RING. TOLERANCE IS TO BE COORDINATED BETWEEN DRAWING UNITS: Ml ’
MANUFACTU RER AND EB WELDERS 45» NIOBIUM RRR GRADE 8(1:/.Al1_E SIZE |DRAWING NUMBER SHEET REV
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DESCRIPTION: WELDMENT LONG END TUBE 1.3GHz RF CAVITY
PROJECT: IARC_ERDC1_3GHzCryostat
CATEGORY: WELDMENT

(565.8) ———=
NOTE 4
NOTE 5 NOTE 4 'O |®0.1|A]
g
‘©[do.1]c] T ___4&_ _____ e ) T
1 | / (31)
sy I B () S
| N[ >
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//_‘ Iml
NOTE 2 NOTE 2
I E—
(19.5)
v o4 4 . (64)
(82.8)
section A-A
= (55.8) ———= 6
@ O
(116)

NOTES (UNLESS OTHERWISE SPECIFIED):
1. WELDMENT TO BE FREE OF DUST, GEASE, 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.

E. WELD PREP TO MATCH WALL THICKNESS AT DISCRETION OF MANUFACTURER.

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

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

5. FINAL LENGTH AFTER MACHINING OPERATION DETAILED ON DRAWING F10241519.

6. ALL DIMENSIONS WITH TRAILING ZEROS DENOTE TOLERANCE.

O |Fo.1]8]

REV REVISION CONTROL DOCUMENT

DATES SIGNATURES

- F10254453---RCD

DRAWN

APPROVED

= (95.6) =
- (91.6) =
NOTE 5
] / [1]D]
\ \
1 \
| i 7 +
! N |
1 | !
| , |
(17.5) 2%
NOTE 5 N EB
- / [1]D]
15°:0.5° _|
SECTION B - B
4 F10259092 |LONG END TUBE COOLING FIN, 1.3 GHz RF CAVITY ERDC 2
3 F10251556 |LONG END TUBE, FNAL, 1.3GHz RF CAVITY ERDC 1
2 F10251552 |LONG END ANTENNA SPOOL PIECE, 1.3GHz RF CAVITY ERDC 1
1 F10251546 |HOM ASSEMBLY, 1.3GHz RF CAVITY ERDC 1
ITEM| FERMI # PART NAME QTY
PARTS LIST
UNLESS OTHERWISE SPECIFIED DRAWN JVANDER MEULEN DATE 20—NOV—2025 *
FERMI NATIONAL ACCELERATOR LABORATORY
X XX | PO | XX CHECKED J.COGHILL Dae | 11-Mar-2026 “ UNITED STATES DEPARTMENT OF ENERGY
2 0.3 0.12 N/A APPROVED J FHELSPER DATE 11-Mar-2026
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
DO NOT SCALE DRAWING
DIMENSIONS BASED ON: ASME Y14.5M-2009 F1 0251 51 9

MAX MACHINE ALL SURFACES, Ra: 3.2

DRAWING UNITS: MM

THIRD ANGLE PROJECTION

MATERIAL

SEE PARTS LIST 1:1

WELDMENT LONG END TUBE 1.3GHz RF CAVITY

SCALE
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6 5 4 V/ 2 1
IO SONC D TUSE, FIAL, 1.3GHz RF CAVITY ERDC REV |  REVISION CONTROL DOCUMENT DATES SIGNATURES
H | . zCryostat
CATEGORY: TUBE DRAWN
- F10251556---RCD —
<%’19.54'7 (3_00)17
O g0.2]|A] . ,
@78.00
?82.80 B B B B B B
NOTE 1
%
|
| T
1 |0.05|A]
SECTION B - B
93.60
(91.60) —©8.00
NOTE 2 4 90.3M|A B
= 31.00 =
=) IISII
NOTE 3
B B
Yy % SECTION A—A
- A
NOTES (UNLESS OTHERWISE SPECIFIED)
1. DIMENSION CORRESPONDS WITH PART NUMBER F10251527,
TOLERANCE IS TO BE COORDINATED BETWEEN
MANUFACTURERS AND EB-WELDERS.
2. FINAL LENGTH AFTER MACHINING OPERATION DETAILED eSS oTHERSE e | JVANDERMEULEN _Jove | toAug2025 | g, FERMI NATIONAL ACCELERATOR LABORATORY
ON DRAWING NUMBER F10251519. " O_'3 O_'12 A pr—— 5 #HELSPER — 11:M:::2026 “ UNITED STATES DEPARTMENT OF ENERGY
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON : NAME
3. SUPPLEMENT FOR WELD SHRINKAGE DIVENSIONS BASLD ON: ASME Y14 511.2008
TO BE DETERMINED BY EB-WELDERS. MAX MACHINE ALL SURFACES, Ras 32 F10254453 LONG END TUBE, FNAL, 1.3GHz RF CAVITY ERDC
g MATERIAL
4. TRAILING ZEROS DENOTE TOLERANCE. E» NIOBIUM, RRR GRADE S;.AEI_E SIZE | DRAWING NUMBER SHEET REV
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 A1 F1 0251 556 1 OF 1 B
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1

DESCRIPTION: F10259092 REV REVISION CONTROL DOCUMENT

SIGNATURES

CATEGORY: PLATE

PROJECT: IARC_ERDC1_3GHzCryostat
- F10259092---RCD

DRAWN

APPROVED

J

3X ©6.6:0.1
4 [ g0.12M A B )
7 N 15° —= )
d R72.5:0.2
2X ]
/ 40.57
y
1
12 5° R57 .5
i /! L |
L/R42.oo
2X R10:0.5 NOTE 4 p—A]
NOTES (UNLESS OTHERWISE SPECIFIED): =— (2.8)
1. PART MUST BE FREE OF DIRT,
GREASE, OIL, AND CHIPS.
2. MUST BE FREE OF SHARP
EDGES, CORNERS, AND BURRS. Mar-
. “N;EESOT”EE"XV'XSESPEC)':XED ___|oRAWN J.VANDER MEULEN DATE | 03-Mar-2026 * FERMI NATIONAL ACCELERATOR LABORATORY
- X X - X |CHECKED J.COGHILL bate | 11-Mar-2026 UNITED STATES DEPARTMENT OF ENERGY
3. TRAILING ZEROS DENOTE TOLERANCE. 2 0.3 0.12 N/A " |APPROVED J FHELSPER DATE 11-Mar-2026 v
BREAK ALL SHARP EDGES, MAX: 0.5 USED ON NAME
DO NOT SCALE DRAWING
4_ DIMENSION CORRESPONDS WITH PART DIMENSIONS BASED ON: ASME Y14.5M-2009 F10254453

MAX MACHINE ALL SURFACES, Ra: 3.2

NUMBER F10251556. TOLERANCE IS TO |orawinG uniTs: M

LONG END TUBE COOLING FIN, 1.3 GHz RF CAVITY ERDC

MATERIAL
BE COORDINATED BETWEEN 45» NIOBIUM, TYPE 5 RRR GRADE SCALE SIZE | DRAWING NUMBER SHEET REV
MANUFACTURERS AND EB-WELDERS. 2.8MM STK THICKNESS 2:1
THIRD ANGLE PROJECTION GROUP: Technical Division - Design and Drafting |CAGE CODE: OU5R6 A3 F 1 0259092 1 oF 1 -
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