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2 K CONTROL WIRES TUBING
ERL Horizontal Test Cryomodule

A

A

 McMaster-Carr's 
92147A410

  2#2 Spring Washer, 316 SS-43

 McMaster-Carr's 
92185A077

  2#2-56 x 1/4 Socket Head Cap Screw, 
316 SS, Dicronited

-42

 McMaster-Carr's 
92185A197

  12#8-32 x 3/4 Socket Head Cap Screw, 
316 SS

 41

 Varian's set, or 
equiv.

  85/16-24 HEX NUT-40

 Varian's 
FB-0800-T12

  85/16-24 x 1-3/4 12-point Bolt-39

 Varian's 
FG-0338-CU, or 
equiv.

  13-3/8" CF Gasket-38

 Varian's 
FG-0133-CU

  21-1/3" CF Gasket-37

 CeramTech's 
18908-01-CF

  141-PIN DOUBLE ENDED 
FEEDTHROUGH ON 3-3/8" CF 
FLANGE

-36

 McMaster-Carr's 
90965A150, 316 
SS

  12M4 WASHER MODIFICATION7102-024 (SH.1)34

 Solon's 
08-L-26-718, 
Inconel 718

  12#8 BELLEVILLE SPRING WASHER 
MODIFICATION

7102-024 (SH.1)33

    28-32 NUT PLATE7102-024 (SH.1)32
    22 K SENSORS ST. STEEL POST7110-025 (SH.10)31
    22 K SENSORS SUB-ASM7110-025 (SH.10)8
    21-1/3" CF NIPPLE, 316L ST. STEEL7110-025 (SH.6)7
    12 K WIRES TUBING SUB-ASM7110-025 (SH.2)2
    X2 K CONTROL WIRES TUBING 

ASSEMBLY
7110-025 (SH.1)1

BB

31

43

42

8

7

37

38 403639

36.240 41.895

11.105

27.858
33.908

27.705

82.449

6.040

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

1
2 K CONTROL WIRES TUBING ASSEMBLY

1:5
 

1 PER CRYOMODULE
1. ALL DIMENSIONS FOR REFERENCE ONLY.
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2 K CONTROL WIRES TUBING
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A

A

    12" OD TUBE CAP7110-025 (SH.2)27
    12 K WIRES 300 K FLANGE SUB-ASM7110-025 (SH.5)5
    1LONG TUBE SUB-ASM7110-025 (SH.4)4
    1SHORT TUBE SUB-ASM7110-025 (SH.3)3
    X2 K WIRES TUBING SUB-ASM7110-025 (SH.2)2

TIG
VAC.
WELD

TIG
VAC.
WELD

27

32.973 REF.

3

4

5

36.240 REF.

82.449 REF.

27.705
REF.

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

2
2 K WIRES TUBING SUB-ASM

1:5
 

1 PER ASSEMBLY
 
 
 
 

7110-025
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n2.000
O.D.

0.300

0.300 n1.800

1.860n

n0.250

0.340n - 0.000
0.005+

2 PLCS.

0.400n

1.900n

45°

0.040

0.050

R0.031
TYP.
3 PLCS.

0.050

0.100

0.600

0.750

0.063

0.02 X 45° Chamfer

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

27
2" OD TUBE CAP

2:1
316L ST. STEEL

1 PER ASSEMBLY
 
 
 
 

7110-025
2 
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2 K CONTROL WIRES TUBING
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    11/4" OD TUBE NIPPLE7110-025 (SH.8)16
    13/4"OD TUBE 90 DEG. ELBOW 

SUB-ASM
7110-025 (SH.11)15

    11-1/3" CF ROT. FLANGE INNER 
PIECE

7110-025 (SH.6)14

    1TRANSITION PLATE7110-025 (SH.8)13
    13/4" OD TO 1/4" OD TUBE 

TRANSITION
7110-025 (SH.9)12

    11-1/3" CF CUSTOM ROTATABLE 
FLANGE

7110-025 (SH.6)11

    1SHORT TUBE7110-025 (SH.8)10
    XSHORT TUBE SUB-ASM7110-025 (SH.3)3

A

B B

C

C

16

24.102 REF.

20.022
REF.

57.331 REF.

0.750
REF.

11

14

13

1210

10

AT WELDING, PAY ATTENTION
ON THIS HOLE ORIENTATION

TIG
VAC.
WELD

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

3
SHORT TUBE SUB-ASM

1:4
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2 K CONTROL WIRES TUBING
ERL Horizontal Test Cryomodule

    1LONG TUBE7110-025 (SH.9)17
    11/4" OD TUBE NIPPLE7110-025 (SH.8 )16
    13/4"OD TUBE 90 DEG. ELBOW 

SUB-ASM
7110-025 (SH.11)15

    11-1/3" CF ROT. FLANGE INNER 
PIECE

7110-025 (SH.6)14

    1TRANSITION PLATE7110-025 (SH.8)13
    13/4" OD TO 1/4" OD TUBE 

TRANSITION
7110-025 (SH.9)12

    11-1/3" CF CUSTOM ROTATABLE 
FLANGE

7110-025 (SH.6)11

    XLONG TUBE SUB-ASM7110-025 (SH.4)4

A

BB

C

C

AT WELDING, PAY ATTENTION
ON THIS HOLE ORIENTATION

TIG
VAC.
WELD

11

14

13

12 17

23.952 REF.

19.817
REF.

81.849 REF.

17

16

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

4
LONG TUBE SUB-ASM

1:5
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B

B

 Varian's 
WE90T200, or 
equiv.

  12" OD TUBE 90 DEGREE ELBOW-22

 Varian's 
F0338-0000-NC4, 
or equiv.

  13-3/8" CF FLANGE MODIFICATION7110-025 (SH.5)21

    11-3/4" OD TUBE7110-025 (SH.7)20
    12 K WIRES 300 K FLANGE7110-025 (SH.7)19
    119-PIN FEEDTHROUGH SUB-ASM7110-025 (SH.7)6
    X2 K WIRES 300 K FLANGE SUB-ASM7110-025 (SH.5)5

20.0°

TIG
VAC.
WELD

TIG
VAC.
WELD

TIG
VAC.
WELD

TIG
VAC.
WELD

22

6

19

20 21

4.24 REF.

9.04 REF.

10.04 REF.

n3.37
REF.

n5.16
REF.

7.61
REF.

0.875
REF.

1.150
REF.

n1.630 n1.760

0.400

0.625
REF.

n3.370
REF.

0.02 x 45° CHAMFER

2.000n
REF.

1.750n
REF.

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

21
3-3/8" CF FLANGE MODIFICATION

1:1
304L ST. STEEL (SEE NOTE 1)

1 PER ASSEMBLY
1. MAKE FROM 3-3/8" CF BLANK FLANGE:
VARIAN'S F0338-0000-NC4 OR EQUIV.
 
 

7110-025
5 

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

5
2 K WIRES 300 K FLANGE SUB-ASM

1:1
 

1 PER ASSEMBLY
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2 K CONTROL WIRES TUBING
ERL Horizontal Test Cryomodule

    13/4" OD NIPPLE TUBE 7110-025 (SH.6)30
    21-1/3" CF CUSTOM STUB FLANGE7110-025 (SH.6)29
    11-1/3" CF NIPPLE SUB-ASM7110-025 (SH.6)7

29 30

TIG
VAC.
WELD

3.00 REF.

n1.45
REF.

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

7
1-1/3" CF NIPPLE SUB-ASM

1:1
 

2 PER ASSEMBLY
 
 
 
 

7110-025
6 

0.724n `0.002

0.844n - 0.000
0.002+

0.670n

0.750n

n1.450

n0.172 THRU
6 HOLES
EVENLY SPACED
ON n1.062 B.C.

20.0°

16

0.025

0.050

-A-
r 0.001 -A-

0.560

0.290

0.060

0.01 X 45° Chamfer
TYP.
14 TOTAL

16
16

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

29
1-1/3" CF CUSTOM STUB FLANGE

4:1
316L ST. STEEL

4 PER ASSEMBLY
 
 
 
 

7110-025
6 

2.000 - 0.005
0.000+

n0.75 O.D
REF.

n0.68 I.D.
REF.

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

30
3/4" OD NIPPLE TUBE

2:1
316L ST. STEEL

2 PER ASSEMBLY
 
 
 
 

7110-025
6 

n0.630

n0.630

0.670n

0.750n
0.724n `0.002

0.841n - 0.002
0.000+

-B-

0.844n - 0.000
0.002+

0.230`0.002

0.205`0.002

0.060

0.535

20.0°

0.025

16

16

n1.450

n0.172 THRU
6 HOLES
EVENLY SPACED
ON n1.062 B.C.

n0.770

0.300

0.010 X 45.0° Chamfer

r 0.001 -B-

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

11
1-1/3" CF CUSTOM ROT. FLANGE

2:1
316L ST. STEEL

2 PER ASSEMBLY
 
 
 
 

7110-025
6 

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

14
1-1/3" CF ROT. FLANGE INNER PIECE

4:1
316L ST. STEEL

2 PER ASSEMBLY
 
 
 
 

7110-025
6 



SECTION  A-A
 

 
 

 
 

F

17 6 5 4 3 2

9 8 7 6 5 4 3 2 1

89

A

B

C

D

E

A

B

C

D

E

F

SYM. ZONE DATE APP.DESCRIPTION

REVISIONS

ITEM DWG. NO. DESCRIPTION REV.
G1 G2 G3

QUANTITY
REMARKS

D

PRINT
DISTR. CAD FILE NAME:

PLOT DATE:

UNLESS OTHERWISE
SPECIFIED:

 
DIMENSIONS ARE IN INCHES;

 TOLERANCES ON:
.00  `.010

.000  `.005
FRACTIONS  `1/64

ANGLES  `0.5~
ALL SURFACES          63

CHECKED BY:

APPROVED BY: D REV.REV.

SH. NO. OF

SH
. NO

.
O

F

DRAWN BY DRAWN FOR DATE SCALE

CORNELL UNIVERSITY
Floyd R. Newman Laboratory

Ithaca, NY 14853
OK DATE N/A

DRAFTING (O'Connel):
MACHINE SHOP (Kaminski):
CHEMISTRY (Conklin):
ELECTRONICS SHOP (Barley):
FURNACE BRAZING (Sherwood):
BEAM WELDING (Sears):
WELDING OTHER (Gallagher):
UTILITIES INTEGRATION (Gallagher):
STOCKROOMS (Lockwood):

TECHNICAL RESOURCE APPROVALS
REQUIRED BEFORE FABRICATION

FOR MACHINING LUBRICANT USE ONLY
ALKALINE DETERGENT LUBRICANT CIMSTAR 40
OR EQUIVALENT APPROVED BY CORNELL LEPP

7110-025.idw
6/29/2007

VM

TIO

CR-1
 
 
 
 
 
 
 

 

 11 7 
7110-025

11 
7 

V.Medjidzade M.Liepe 4/14/2007

7110-025

 

2 K CONTROL WIRES TUBING
ERL Horizontal Test Cryomodule

A

A

 CeramTech's 
16003-02-W

  119-PIN DOUBLE ENDED WELDABLE 
FEEDTHROUGH

-25

    119-PIN FEEDTHROUGH TRANSITION7110-025 (SH.7)24
    X19-PIN FEEDTHROUGH SUB-ASM7110-025 (SH.7)6

n1.620n1.760 n2.010n1.82

n1.340 n1.545

n5.120
O.D.

3.740n

1.665n

0.063

0.060

2.130n

0.063

0.060

1.880n

0.063

0.060

4.66n

45°

0.02 X 45° Chamfer
3 PLCS

0.875

0.075

0.500

0.50`
0.060 DEEP

0.875

1.150

n0.213 x 0.520
1/4-28 UNF x 0.450
8 HOLES
EVENLY SPACED
ON n4.300 B.C.

16

45°

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

19
2 K WIRES 300 K FLANGE

1:1
304L ST. STEEL

1 PER ASSEMBLY
 
 
 
 

7110-025
7 

TIG
VAC.
WELD

25 24

n1.54
REF.

0.50
REF.

0.88 REF.

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

6
19-PIN FEEDTHROUGH SUB-ASM

2:3
 

1 PER ASSEMBLY
 
 
 
 

7110-025
7 

1.540n - 0.005
0.000+

O.D.

n1.120
SNUG FIT

TO ITEM 25
n1.440

0.020

0.061

0.063

0.370

0.500

n1.480

30°

0.02 X 45° Chamfer

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

24
19-PIN FEEDTHROUGH TRANSITION

2:1
304L ST. STEEL

1 PER ASSEMBLY
 
 
 
 

7110-025
7 

4.00

n1.75 O.D.
REF.

n1.62 I.D.
REF.

DFT. SCALE:
MATERIAL:
QTY:
NOTES:

FILE NAME:
SHEET NO.:

20
1-3/4" OD TUBE

1:1
1.75"OD x 0.065"W 304L ST. STEEL TUBE

1 PER ASSEMBLY
 
 
 
 

7110-025
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SHORT TUBE
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O.D.

0.086
REF.

0.175
REF.

4-40 UNC
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TRANSITION PLATE

4:1
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1/4" OD TUBE NIPPLE
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REF.
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REF.
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20°
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48.11
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REF.
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24.06 REF.
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LONG TUBE

1:4
1/4"OD x 0.028"W 316L ST. STEEL TUBE
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R8.00

2.37

20°

78.25

1.53
REF.

R16.50

R10.00
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REF.
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REF.
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A A

    161 MM PIN (FEMALE)-53
    161 MM PIN (MALE)-52
    2CLTS SENSOR-51
    25" LIQUID HELIUM LEVEL SENSOR-50
    12 K SENSORS G-10 BASE7110-025 (SH.10)49
    X2 K SENSORS SUB-ASM7110-025 (SH.10)8

B

B

C

C

49

50

51

52

53

6.300
REF.

0.610n
REF.

n0.250
REF.

0.220

25°`

R0.305

R0.125

n0.096
THRU

0.177`
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THRU
2 HOLES

1.001.911.00
0.015
TYP.

6.30 - 0.01
0.00+
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n0.610

0.010

0.080
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0.128
x 0.06 DEEP

2 PLCS.

0.1251.25

0.25

1.25

0.25

1.25

1.25 0.25

0.050
TYP.

8 PLCS.

0.250.50
0.25 0.50

n0.031 THRU
4 HOLES

0.06
REF.

R0.063
TYP.

0.250n

0.050
REF.

0.015
REF.
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2 K SENSORS ST. STEEL POST

2:1
316L ST. STEEL
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4-40 UNC
n0.067 x 0.240
2-56 UNC x 0.200

0.165
REF.3.305 - 0.005

0.000+

3.470

0.040

0.031

0.016

n0.170
O.D.

0.01 X 45° Chamfer
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    23/4" OD TUBE SHORT STUB7110-025 (SH.11)23
 McMaster-Carr's 

43645K311
  1Female 90 deg. Elbow, 1/2" Pipe, 

316L St.St.
-18

    X3/4" OD TUBE 90 DEG. ELBOW 
SUB-ASM

7110-025 (SH.11)15

TIG
VAC.
WELD

23 18

R1.50
REF.

0.75
REF.

0.67
REF.

0.84
REF.

1.50
REF.

0.035

2.00
REF.
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15
3/4" OD TUBE 90 DEG. ELBOW SUB-ASM

2:1
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n0.75
O.D.
REF.

n0.68
I.D.
REF.

0.500
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23
3/4" OD TUBE SHORT STUB

2:1
3/4"OD x 0.035"W 316L ST. STEEL

4 PER ASSEMBLY
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