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1. Scope

Beam Transport Systems

Chopper Target Vacuum Chamber Design Package

This Engineering Note describes the mechanical design for the Chopper Target Vacuum
Chamber Assembly. The Chopper Target itself is detailed in a separate SNS — FES Technote
(FE-ME-031). Included are: part and assembly drawing, discussion of the mechanical design
background, outside vendor component information and fiducialization data for the chamber as
fabricated and miscellaneous data.

2. Drawings
25B100 Modified Actuator, EMT-2.5-2/ Block Up
25B190 Stainless Steel Forging
25B400 Chopper Target Complete Assembly
25B401 Vacuum Chamber - Initial Machining
25B402 Bottom Plate Assembly
25B403 Vacuum Chamber - Bottom Plate
25B404 Viewport, 4.5" Conflat Flange
25B405 Vacuum Chamber Weldment
25B406 Vacuum Chamber - Mounting Plate
25B407 Vacuum Chamber Lower Assembly
25B408 Vacuum Chamber - View Port Flange Weldment
25B409 Vacuum Chamber - View Port Flange
25B410 Vacuum Chamber - Target Actuator Flange Weldment
25B411 Vacuum Chamber - Target Actuator Flange
25B412 Target Feedthru Port - Conflat Flange
25B413 Water Manifold
25B414 Water Manifold Conflat Flange
25B415 Water Manifold Inlet/Outlet Tube
25B416 Right Angle Tube, 1/2" O.D. x .035 Wall
25B417 Right Angle Cooling Tube

Copies of all drawings are included in the Appendix A.
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3. Design Overview

The Chopper Target Vacuum Chamber Assembly is mounted on the second (middle) MEBT
raft. The chopper target is a water cooled TZM Molybdenum assembly used to intercept the ion
beam after it has been deflected (chopped) in the chopper assembly on MEBT raft 1.

3.1 Alignment

The Chopper Target Vacuum Chamber Assembly is designed to house the chopper target and
to orient it precisely relative to the ion beam. The chopper target is positioned, into or out of the
beam, with a computer controlled motor actuator. The chopper target is also locked at a
precise angle of incidence relative the ion beam of 75 degrees by a pin between the actuator
and the water manifold.

3.2 Spatial Constraints

The mechanical design of the Chopper Target Vacuum Chamber Assembly was spatially
constrained by the interfaces with adjacent beamline components of the MEBT (i.e. the MEBT
Profile Monitor Beambox on one side and a Quadrupole Magnet on the other).

The target is mounted to the water manifold, through the Vacuum Chamber - Target Actuator
Flange (chamber cover), to the actuator. The entire target /actuator assembly is designed to be
easily removed from the beamline by lifting it from above. The Target Actuator Flange has four
1-1/3 inch Conflat™ ports, two are feed-throughs for target thermocouples and two are
for future use.

The Chopper Target Vacuum Chamber Assembly View Port Flanges (front and rear covers) are
identical and contain two Conflat™ ports, one 4%z inches in diameter and the other 2 %4 inches
in diameter. These flanges are interchangeable and are initially mounted rotated 180° of each
other. This arrangement provides for maximum flexibility, in the mounting of future apparatus to
the chamber, in the least amount of space.

4. Fabrication and Assembly

The vacuum vessel of the Chopper Target Vacuum Chamber Assembly is EDM machined from
a single forging of 304 stainless steel. This helped to simplify the fabrication by eliminating the
need for fixturing and welding of individual stainless steel plates to create a leak-tight box
structure.

The Bottom Plate is welded into the bottom of the chamber after all EDM and conventional
machining of the chamber is complete. The Mounting Plates are then pinned and bolted to the
bottom plate of the chamber. The final machining of the mounting plate raft mounting holes is
done in the assembled condition to insure a positional tolerance of 0.005”.
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The finished chamber was fiducializied on the coordinate measuring machine (CMM) to verify
its position, relative to the beamline, after being mounted to the raft #2 assembly.

5. Reference

5.1 T.Saleh, D. Oshatz, Y. Minamihara, “MEBT Chopper Target Final Design”, SNS-FES
Technote FE-ME-031, June 2000

5.2 D. Oshatz, A DeMello, L. Doolittle, P. Luft, J. Staples, A. Zachoszcz, “Mechanical Design
Of The SNS MEBT, PAC '01, Chicago, June 2001
URL.: http://accelconf.web.cern.ch/AccelConf/p01/HTML/A02277.HTM

5.3 D. Oshatz, T.Saleh, Y. Minamihara, R. DiGennaro, “MEBT Chopper Target Final Design
Review”, SNS-FES Technote FE-ME-032, June 2000

6. SNS-FE Personnel

Daryl Oshatz, MEBT Lead Mechanical Engineer
Allan J. DeMello, Mechanical Engineer

Yoshi Minimahara, Mechanical Design Technician
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7. Appendices

Appendix A: Component and Assembly Drawings
Appendix B: CAD Renderings and Photographs
Appendix C: Outside Vendor Component Information
Appendix D: Chamber Fiducialization Data

Appendix E: Miscellaneous Information and Purchases
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Appendix A

Component and Assembly Drawings
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Bl AD B2 |1/i6s01| ADD 4.766 & R 626 DIMENSIONS CUT ROUND, 1.5 THREAD RELIEF ON WACHINED THREADS | DYC A1 1an DeMe 1o T 22-Jan-0| ASSEM | 25B400 SHEET 1 OF 2 ;
A o470 RELEASE FOR QUOTE EE%CEEQE;;S‘OJJELEA&L%T!;\CE‘FggsgosRcKM WU Oshatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE |DWG. NO. SIZE| REV. g
REV|DWG|CHK|ZONE| DATE CHANGES [ ACCORDANCE WITH ASHE Y14.5H 8 845, R 0. 0shate DATE - 332 25B4056 (B |
- - - - __ __ _ _— _ _ Dwg. File: 258405 Model File: 258405 |
8 6 5 ! 4 3 2 | |



25B4056 B 2

8 7 6 3 2 1
SEE DETAIL T (6.500)
—~—— ( [50)
—— | (34 0072
| / 3 /\ ~2X R.OI5 TYP.
iv / 144+ 00| Tv
4. 425 S
Ste DETAIL v 2X R.031 TYP.
6
DETAIL
%1 . 625+.005 THRU/ I0TE | SCALE
& 1.005] A
4 000 (\/8”)‘ ‘ |
(8.000) o
0572+ . 002 —m—
SECT ION Y N Y
BREAK CORNER TO
APPROX. R.00D
. 089
>O84jv
BREAK CORNER TO
APPROX. R.00D
. 015£.00¢
‘\
66"
. > r.E@iAOOB
P
X R.OIT0O TYP.
2X R.0O3
—— —~— | [ 44 00|
DETAITL v v
\ SCALE 4/ A
NOTES:
DETAIL
. FINISHED PART TO BE VACUUM TI1GHIT . SCALE
LEAK RATE NOT TO EXCEED [ X 107-8 TORR LI TERS PER SECOND HELITUM.
2. ULTRA-HIGH VACUUM CLEANING AND PACKING REQUIRED.
3. ASSEMBLE IN CLEAN ENVIRONMENT . 2 nnXnnn | Used in VACUUM_CHAMBER_WELDMENT. asm 304 S5
AFTER ASSEMBLY AND WELDING, WRAP 1O MAINTAIN CLEANLINESS. | 258402 | BOTTOM PLATE ASSEMBLY 304 S5
| TEM PART NO REQD DESCRIPTION MATERTAL
SER ~
4. PROTECT CONFLAT FLANGE KNIFE EDGE AT ALL TIMES. e LS T LD PHOP ORDERS i - ERNEST ORLANDO LAWRENCE ~°° 7
. - FR;\C S 0. REOD 1590 BERKELEY NATIONAL LABORATORY ’\'
- - : UNTVERSITY OF CALIFORNIA - BERKELEY
AD DT [1r16/01[ REMOVE 3.827 DIMENSION % fHE 003 [Angles £ 10 %EE@#@% . SNS - FES MEBT
AD C7 [1716701 CHANGE DIMENSION 8.0004.010 TO REFERENCE [= A4 = 0010 JFINISH "%/ FIDENT 1y NS CHOPPER TARGET
AD D8 |16/ | ADD 4> CALLOUT FOR | 625 BORE DO NOT SCALE PRINT  frrosecr VACUUM CHAMBER WELDMENT .
THREADS. ARE CLASS 2 e so oI
AD D& [1/16/01| ADD [ .625 BORE DIMENS ION CHAMEER TNDS OF ALL SCREW TREADS 30° NAME N/A MICROF ILMED: DWG. TYPE SHOWN ON SCALE 3/4 SOALE PR\NTSZ‘
AD D7 [1/16/01| ADD BASIC DIMENSION OF 4.000 CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS | Y A1 an DeMe I DATE ASSEM | 258400 SHEET 2 OF 2 |
BREAK EDGES 016 MAX. ON MACHINED WORK CHK <
lro4r0r | RELEASE FOR QUOTE gy D. Oshatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE |DWG. NO. SIZE| REV. |
DWG JONE| DATE CHANGES L 27D 0shats DATE - rax2 25B4056 B |
A Y Dwg. File: 258405 Model File: 258405 |
8 3 2 | |




D C ' B A
(6.875) -
SEE ASSEMBLY A
DRAWING #25B407
1 © © 4
. 700
(4.400)
I N e ) SEE ASSEMBLY
A | DRAWING #25B407 —
. 700
| . .
‘ 3
375 — — . ~— (| .060)
3X @ . 3444 010 2X (B . 438)
2% L7150 = - ¢ . 005]A|BO® |C SEE ASSEMBLY
DRAWING #25B407
e
> C
2. 200 —
987 —= g
/7 |.002 -
=M
| ' 2
. 250 <
A °m
" R / 3
\ N >
R.060
| SCALE  1/2?
—1 /1. 002 |A '——
——— . 500£.002 ~1.200=
304 SS
DESCRIPTION MATER AL MAT. LOCATION
UNLESS OTHER‘W\SE SPECIFIED ACCT5H0F> ORDERS Dﬁ;j{ ERNEST ORLANDO LAWRENCE ”/rir}l A
PROJECTON: = % i i - BERKELEY NATIONAL LABORATORY \"'|
IS EIN FRAC. £ 1/64 [0 ATE INIVERSITY OF CALIFORNIA - BERKELEY™L 1
S | X XXX & 0.010 | FINISH 125/ QE%H&) TAG SNS CHOPPER TARGET
b ROT SCALE PRINT sl VACUUM CHAMBER - MOUNTING PLATE g
CHANFER EADS OF ALL SCREW TREADS 30° e N4 MICROFILMED: e TP SHOMN O sepe: [/ | SCALE PRINTS |
CUT ROUND, 1.5 THREAD RELIEF ON NACHINED THREADS | D6 a1 yan DeMe 1o TE 02-Jan-0| PART | 258400 SHEET 1 OF 1 5
gE%CEEgEE;S‘OV‘UEL%LMQCQ‘LN(E&EWOSRCKM S0 0shatz DATE PATENT CLEAR: | DESIGN ACCT. NO.| CATEGORY CODE | DWG. NO. SIZE] REV. %
REV|DWG|CHK|ZONE| DATE CHANGES I ACCORDANCE WITH ASHE V14,50 & B4, B 0. Oshatz DATE - 1332 25B4063 | A |
D C A B S A




DWG. NO. SIZE| REV. | SH.

25B4074 A | 1 1

O O O O

o7 =\, 0
() (o) @) @)

(8 565) 0 0
? O O

o o
°© ° 005 o) O

+,
41407 07

7T 0104 Cr 44— (6. 000) —— ==

S/ 010 A

—- 18.400 —

— | 7.450 —

————— 0[O0 =

AX @ 4384+ .010
& (0. 0050 | A |BO|CO

400 3.400 2.000

\L 0 0
\ 0 0 0 0 0 0 0 "
(). 020]A1BO-CE (] 020]A1BO-CE
N <> M (e |
SEEE (8.000) —
—AX @ . 250
Vol 00
MATCH DRILL MOUNTING
PLATE AND VACUUM CHAMBER
PIN WITH /4" DOWEL
DO NOT BREAK [NTO
VACUUM CHAMBER 2 258406 2 VACUUM CHAMBER - MOUNTING PLATE 304 SS
| 258405 | VACUUM CHAMBER WELDMENT 304 SS
ITEM | PART NO | REGD DESCRPTION MATER 1 AL
SR ~
Fﬂ&?ﬁﬂﬁWSEg“;;WAm&mP‘mDﬁﬁ in. ERNEST ORLANDO LAWRENCE ;::}]Q
- : | NO. REOD 1550 BERKELEY NATIONAL LABORATORY |
Sk o0 [FRac. & 1/e4 [ AT UNIVERSITY OF CALIFORNIA - BERKELEY
S XX £ 0010 | FINISH 128/ IDENT 0 SNS CHOPPER TARGET
DO NOT SCALE PRINT  ferojecr VACUUM CHAMBER LOWER ASSEMBLY .
THREADS ARE CLASS 2 HUMBCR e
CHAMFER ENDS OF ALL SCREN TREADS 30° wang /A MICROF ILNED: | DY, TYPE SHOWE O seare: | /2 SCALE PRINTS [
CUT ROUND, 1.5 THREAD RELIEF ON HACH INED THREADS | D76 a1 yan DeMe I 1o WIE 21 -Dec-00 ASSEM | 258400 SHEET 1 OF 1 -
EE%CEEQEE;S‘OV‘VELKAEFL%@;\CQ‘F(EgSEWOSRCKALE gvKD. Oshatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE |DWG. NO. SIZE| REV. g\
REV]DWG|CHK]ZONE|DATE CHANGES I ACCORDARCE WITH ASME Y14, § 84 AT D Oshatz AT - 13312 20B4074 A |
r - _  1- Dwg. File. 258407 Model File. 258407
7 6 5 A 4 3 2 | 1



— -

DWG. NO. SIZE| REV. | SH
* 4 3 25B4084 | A 1

67.541.0° ‘/M e

Lzﬁ7 002
A

PROTECT KNIFE EDGE
AT ALLTMES\\\\\\\N~\
:

<:> NOTE |

L

\ (3.625)

A
NOTE | H
| 7///
|
Y PROTECT KNIFE EDGEﬁ\\\\\\\\‘\

AT ALL TIMES

<:> -

- - (3/////////v’
78], 172- |

K= X

SECTION
30.0°41.0°
|l ——
|
:K B |
NOTES:
| CINISHED PART TO BE VACUUM TIGHT 3 258409 | VACUUM CHAMBER - VIEW PORT FLANGE 304 SS
LEAK RATE NOT TO EXCEED | X 10°-8 TORR - LITERS PER SECOND HELIUM. : 258404 | VIEWPORT, 4.5" CONFLAT FLANGE 304 SS
| | 2 3/4"  VIEWPORT - MDC 130014 OR EQUIV. 304 SS
2. ULTRA-HIGH VACUUM CLEANING AND PACKING REQUIRED. ITEM | PART NO | REQD DESCRIPTION MATER | AL
UNLESS OTHERWISE SPECIFIED | SHOP ORDERS | - =
2. ASSEMBLE IN CLEAN ENVIRONMENT. PROJECT | ON: © =3 U o2 %ﬁ ggmgﬁgfaﬁhﬁmaglbégsEﬂﬁﬁv ;::k]ﬂ
AFTER ASSEMBLY AND WELDING, WRAP TO MAINTAIN CLEANLINESS. JIEEXN FRAC. + 1/64 [ T UNIVERSITY OF CNﬁg@gN\AA,ngggﬁzﬁ\\
% XXX £ 0.03 Ang\es + 1.0° SURFACE SNS B FES MEBT
4. PROTECT CONFLAT FLANGE KNIFE EDGE AT ALL TIMES. S [0 £ 0.010 [FINISH 15y T%WH% %B CHOPPER TARCET
DO NOT SCALE PRINT [proke
ERTA PROJECT VIEW PORT FLANGE WELDMENT 2
CHANFER ENDS OF ALL SCREW TREADS 30° e A MICROF | LNED: V6. TYPE SHOWEON— sene: |/ SCALE PRINISE
CUT ROUND, 1.5 THREAD RELIEF ON HACHINED THREADS | D76 a1 yan Deme I 1o T 04-Dec-00 ASSEM | 258400 SHEET 1 OF 1 -
EE%CEEQEE;S‘OV‘VELKAEFL%@;\CQ‘F(EgSEWOSRCKALE gW D. Oshatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE |DWG. NO. SIZE| REV. g\
REV]DWG|CHK]ZONE|DATE CHANGES I ACCORDARCE WITH ASME Y14, § 84 AT D Oshatz AT - 3312 20B4084 A |
r - _  1- Dwg. File. 258408 Model File. 258408
8 7 6 A 4 3 2 | 1



DWG. NO. SIZE| REV. | SH.
8 7 6 5 # 4 3 2584094 B 1 |
[/ ].00¢2 AX 45° X 015+ .010
L4 6.000 - >
@2 510 R 0) N R ——
@ .010] A |BOI|COB -5 0 -
. 4.250
\ AX 45 X .25
B
+ | | | | |
1 _ _ _ \ _ _ _ L
‘ TO- -0 O O
| | LAY LINES < A
- ] - ‘ ()
18X @ . 332 | /| | |
S| .010] A |BOI|CO
| i |
‘ 100 Of
] 7 I
= |
|
350 7.000
}
AX T.420 2% 3,124 @j o 6. 250
1.980 2X 6.248 | j |
P
(.
2.215 =
| | | o
- i 10~ -0
T
| B
| _ 1
| |
! | - ] o ah |
\
| CN].0200 A | ‘ |
| O O | O 0O
| | | |
X 1 .930 AX R 367
+.010
B1.510F— - ch 4200 = 40000 6/ FINISH
| WITHIN ZONE
S| . 010 A |BOI|CO B 5Y 5 400 -
SECTION >< B ><
K —=
304 SS
DESCRIPTION MATERTAL MAT. LOCATION
UNLESS OTHERWISE SPECIFIED | SHOP ORDERS | - ERNEST ORLANDO LAWRENCE = A
PROJECT ION: e S (1 BERKELEY NATIONAL LABORATORY Tr—"}| "'|
AR FRAC. + 1764 |01 e UNIVERSITY OF CALIFORNIA - BERm
S XX 0,010 | FINISH 123/ IDENT 0 SNS CHOPPER TARGET
B3 CI |01 ADD DOUBLE ARROW TO LAYOUT NOTE DO NOT SCALE PRINT e VACUUM CHAMBER - VIEW PORT FLANGE -
THREADS ARE CLASS 2 oT0 T 5o etk
B2 CI |1reror] CHANGE 6.375 TO 6.250 CHAVFER ENDS OF ALL SCREW TREADS 30° wag /A MICROF ILNED: G Tree SO ON-sepe: [/ SCALE PRINTS [
D | D2 |1r1sr01| CHANGE 4.375 TO 4.250 CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS | V® A11an DeMe o WIE 22-Jan-0] PART | 25B408 SHEET 1 OF 1 §
A lroasor )| RELEASE FOR QUOTE EE%CEEQEE;S‘OV‘VELKAEFL%@;\CQ‘ngsngSRCKALE gw D.Oshatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE |DWG. NO. SIZE| REV. g\
REV]DWG|CHK]ZONE|DATE CHANGES I ACCORDARCE WITH ASME Y14, § 84 A 0. 0shatz AT - £33 20B4094 B |
r - _  1- Dwg. File. 258409 Model File. 258409
8 5 A 4 3 2 | 1



DWG. NO. SIZE| REV. | SH.

25B4104 A | 1 1

X — | |

-

T 22.5°%1.0° T : O 78] 172- |
AX 60,0 £1.0 ‘ [ /].00°2
F :
S | \\\
78],/ T3t FLALDS |
4 PLACES ] ﬂﬁ\@ ®) == ©) w
| e PROTECT KNIFE EDGE ™
NOTE | AT ALL TIMES [
NOTE | H @\
/@ H NOTE |
AX PROTECT KNIFE EDGE ///
= AT ALL TIMES
AY
— CN].005] A
‘ ~— 2. /804+.020 —
SECTION \( B Y/ |
N | -
SECTION >< B Xi
NOTES:
. FINISHED PART TO BE VACUUM TIGHT,
LEAK RATE NOT TO EXCEED | X 107-8 TORR - LITERS PER SECOND HELIUM,
2. ULTRA-HIGH VACUUM CLEANING AND PACKING REQUIRED. § |MPC FI330ToT A MINTZCORFLAT FEANGE S04 59
3 258417 | TARGET FEEDTHRU PORT - CONFLAT FLANGE 304 SS
3 ASSEMBLE IN CLEAN ENVIRONMENT . 2 25841 | | VACUUM CHAMBER - TARGET ACTUATOR FLANGE 304 SS
AFTER ASSEMBLY AND WELDING, WRAP TO MAINTAIN CLEANLINESS. | | TARGET FEEDTHRU PORT - TUBE, 2.625 OD X .065 WALL 304 88
ITEM | PART NO | REGD DESCRIPTION MATER | AL
4. PROTECT CONFLAT FLANGE KNIFE EDGE AT ALL TIMES. UMNSOWWWSE%MHWWAWQMPCRDEE iﬁ ERNEST ORLANDO LAWRENCE /-ﬁ\\| A
R = PR BERKELEY NATIONAL LABORATORY <= |4
Slex£ 0 |FRAC £ 1164 [0 e UNIVERSITY OF CALIFORNIA - BERKELETL
S [0 £ 0.0 [hngles + 1.0 [0 SNS - FES WEBT
S XX £ 0010 |FINISH 1/ %%%D e SNS CHOPPER TARGET
géim ggﬁ&&sf<jAlE PRINT heEs VACUUM CHAMBER - TARGET ACTUATOR FLANGE WELDMENT |
CHANFER ENDS OF ALL SCREW TREADS 30° e A MICROF ILNED: | DY, TYPE St o seae: |/ | SCALE PRONTS [
CUT ROUND, 1.5 THREAD RELIEF ON HACH INED THREADS | D76 a1 yan DeMe I 1o WTE 05-Dec-00 ASSEM | 258400 SHEET 1 OF 1 -
EE%CEEQEE;S‘Ov‘vELgAéFL%@;\CEW(E&EWOSRCKALE S0 0shatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE | DWG. NO. SIZE[ REV. [
REV|DWG|CHK|Z0NE| DATE CHANGES I ACCORDANCE WITH ASHE Y1450 & B4s.| 8D, Oshatz DATE - FE33172 ;255E3‘*1()‘* A :
8 7 6 5 A 4 3 > T T TTT I




DWG. NO. SIZE| REV. | SH
8 / 6 3 * 4 3 25B4114 | B 1
K —
@ 6254+ 005
L . 755+.005
4X 457 X 38— V. 280+.005 007
R4~ 7.500 -
ENEIININECIES
-~ 0 200 — =
5.3715
45°X . 0404.010 TYP. | | | | | |
“ i &G0 00 0 0
\ | | ! !
| o AR s | I
Eage ol
%2 .5004.010 | | ‘ ‘ |
L 12.627+.010 — @D — D
| Voo125+£.020 | |
| 4 0. 010]A|BO®|CEB | |
T O - S (Che o
| | |
2 X . 500 | | i i | 3.250
9.500 - - 6X 9.000 6. 300 - - - - - O -
> 000 ‘ O - - D [.315
A | | I =2
| | T -
2X 7.500 i (O — O N 010]A | —® + D
| | < <! |
\ \ T T
©— | | @//// 1O \ \ O
‘ e e
| - | | - - o o | | N Lo ‘
o TN AT NS p t !
\ \ \ \ \
| O @ QO ! B ol o0 0 0 O\
Y | | | | | | ol e 5504 010 | | | |
c 4X R.355
— 3.800 —
SRR \ SECTION >< N >< A¥X R 587
26X @B .270+£.010
~—12X 5.500 - .39+, 0]
V. 271+.0| S
— X 7.000 —
& |© 0100 |A|BO|CE WITHIN ZONE
K —
304 S§3
DESCRIPTION MATERTAL MAT. LOCATION
UNLESS OTHERWISE SPECIFIED | SHOP ORDERS | - =
o e = - ERNEST ORLANDO LAWRENCE :ﬁ}w
P € 0 |15 BERKELEY NATIONAL LABORATORY |
SINEYN FRAC. £ 1/64 [Ol DVTE™ ONIVERSITY OF CALIFORNIA - BERKELEVSU
= XK £ 003 Angles 4= 1.0° [SURFACE _ SNS - FES MEBT
= [ oo [Fnisn vy o aéSNS CHOPPER TARGET
33 C | [ 1716501 ADD DOUBLE ARROWS TO LAYLINE NOTE T[H)RSDHNR?JWSCME PRINT Teroject VACUUM CHAMBER - TARGET ACTUATOR FLANGE |
B2 C | [1rveror| CHANGE 8.125 TO 8.250 CUMEER ENDS OF ALL SCREW TREADS 30° PROJECT N/ MICROF I LWED: DWG. TYPE SHOMN O | sepp. 3/ 4 D0 MO E
B | D2 [1rsro1| CHANGE 6.125 TO 6.250 CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS | D¥® A11an DeMe o ATE 13-Dec-00 PART | 25B4 10 SHEET 1 OF 1 ¥
A lroasor )| RELEASE FOR QUOTE PREAR EDGES 016 AT, O HACHINED WORA gw D. Oshatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE |DWG. NO. SIZE| REV. g\
REV]DWG|CHK]ZONE|DATE CHANGES NG W Y| A0 Oshat AT - L3312 20B4N4 B |
8 7 6 5 A 4 3 > T T T I



| 25B4122 | A |1
r A
(@ . 332)
8 HOLES 1
(@4 47)
PROTECT KNIFE EDGE
AT ALL TIMES
@2 5104+.005 g )
L 12.635&£.0023 1
Voo 1254.020
D Q. 005 A
- —— ( 680)
SECTION >< N ><
MDC PN 110021 OR EQUIV. 304 SS
DESCRIPTION MATERIAL MAT. LOCAT ION
UNLESS OTHERWISE SPECITIED | SHOP ORDERS |} - ERNEST ORLANDO LAWRENCE )\I
PROJECT ION: = | i || - BERKELEY NATIONAL LABORATORY ~272Zf ﬂ
SINEIN FRAC. & 1764 [0 AT UNIVERSITY OF CALIFORNIA - BERKELEY
SN E£ 0,010 [ FINISH QE%D ThG SNS CHOPPER TARGET
DO NOT SCALE PRINT [rroject TARGET FEEDTHRU PORT - CONFLAT FLANGE
THREADS ARE CLASS 2 N SeRReRen "
CHAFER ENDS OF ALL SCREW TREADS 30° i MICROFILMED: | DWG. THPE SHOWN O | scare: | /| SCALE PR TS [
CUT ROUND, 1.5 THREAD RELIEF ON NACHINED THREADS | O"S A1 yan DeMe I 1o DATE 05-Dec-00 PART [25B4104 SHEET 1 OF 1
BREAK EDGES 016 NAY. ON MACHINED WORK CR ‘ N0 —k
A RELEASE FOR QUOTE RENOVE BURRS, WELD SPLATTER & LOOSE SCALE BY D. Oshatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE DW62N<>58412282E R&
REVDWGCHEK| ZONE | DATE CHANGES [N ACCORDANCE WITH ASHE T14.50 § B46.. 8D Oshats OATE - FE331°2




DWG. NO. SIZE| REV. | SH
/ * 4 3 25B4134 B 1
2¥ 11.000 TYP —— ] .
Nz
(B4 47) -
3
“ ] . .
j.
_ i
— 1 .625%. 007
SECTION \( B Y/ FEZVE R
8 035+.010 ——m
-~ (1.500)
PROTECT FLANGE KNIFE
“DGE AT ALL TIMES
020|A|BO
NOTES :
| FINISHED PART TO BE VACUUM TIGHT.
_EAK RATE NOT TO EXCEED | X 10°-8 TORR - LITERS PER SECOND HEL UM,

2X 45

2. ULTRA-HIGH VACUUM CLEANING AND PACKING REQUIRED.

3. ASSEMBLE
AFTER ASSEMBLY AND WELDING,

I[N CLEAN ENVIRONMENT .
WRAP TO MAINTAIN CLEANLINESS.

3 2oB41d | WATER MANTFOLD [NLET/OUTLET TUBE 304 85
4 2oB4t14 | WATER MANTFOLD CONFLAT FLANGE 304 85
| 2oB4IT 4 RIGHT ANGLE COOLING TUBE

I TEM PART NO REQD DESCRIPTION MATER AL

UNLESS OTHERWISE SPECIFIED

SHOP ORDERS

NO.

STR

ERNEST ORLANDO LAWRENCE

y
/—\ /\
reggaend

UL UL = o - BERKELEY NATIONAL LABORATORY !
SINEYN FRAC. £ 1/64 [Ol DVTE™ UNIVERSITY OF CALIFORNIA - BERKELEY
% XX £+ 0.03 Amg\esi ‘OO SURFACE SNS B FES MEBT
S0+ 0,000 | FINISH 5/ ot SNS
IDENT g CHOPPER TARGET
THREADS ARE CLASS 2 :
B2 | AD DT [1/22/01 | CHANGE DIMENSION 9.320£.010 TO 8.035£.010 CUANEER TR0 OF ALL SCREW TREADS 36° et MICROF | LED: DWG. TYPE shomv o | g | /7 Lo NOTE
BI|AD DT | 1722001 | CHANGE DIMENSION 2X 13.250 TYP. TO 2X |1.000 TYP.| CUT ROUND, 1.5 THREAD RELIEF ON NACKINED THREADS| DY At1an DeMello T 22-Nov-00 ASSEM | 25B400 SHEET 1 OF 1 ;\
BREAK EDGES 016 MAX. ON MACHINED WORK CHK ) DWG. NO. SI7E REV. §
A1 AD lroasor )| RELEASE FOR QUOTE RENOVE BURRS. WELD SPLATTER & LOOSE SCALE E;R D. Oshatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE 2584134 B ;‘
REV]DWG|CHK]ZONE|DATE CHANGES I ACCORDARCE WITH ASME Y14, § 84 AT D Oshatz AT - B350 E
r - _  1- Dwg. File. 25B413 Model File. 258413
7 A 4 3 2 | 1



DWG. NO. SIZE| REV. | SH.
8 / 6 3 * 4 3 25B4144 | A | 1 1
1 30°
+ 0000
D.18T5 0014 — - ( 680)

& B . 0030 | A

%3 628

PROTECT FLANGE KNIFE
FDGE AT ALL TIMES

! i+ a

SEE DETAIL

~ 949 -
SEE DETAIL \/
4X (R.063)
144+ 010 —
- / ™ . 8 e ‘
// N 5 <
| \ 599)
' = —— S|
| ////U ///// 1254010 i
\ :
\ // ~— (. 198) —
\\. | 003|A1BO O
~evion A-A
stetion A 4X 010 TYP NAY.
SCALE 2/
X (R.938)
D1 .63
DETAITL LJ
SCALE 2/
MDC PN 110018 OR EQUIV. 304 SS
DESCRIPTION MATER | AL MAT. LOCATION
UNLESS OTHERWISE SPECIFIED | SHOP ORDERS | - ERNEST ORLANDO LAWRENCE = A
R = PR SERKELEY NATIONAL LABORATORY ercet) !
S0k 0 FRAC & 1764 [D T UNIVERSITY OF CALIFORNIA - BERKELEY
S XX 0,010 | FINISH 123/ IDENT 0 SNS CHOPPER TARGET
DO NOT SCALE PRINT frroecr WATER MANITOLD CONFLAT FLANGE :
THREADS ARE CLASS 2 N ORI YRt
CHAMFER ENDS OF ALL SCREN TREADS 30° AVE MICROF ILNED: | DY TYPE SHow o seare: |/ | SCALE PRINTS [
CUT ROUND, 1.5 THREAD RELIEF ON HACH INED THREADS | D76 a1 yan DeMe I 1o T 15-Nov-00 PART | 208413 SHEET 1 OF 1 -
EE%CEEQEE;S‘OV‘VELKAEFL%@;\CQ‘F(EgSEWOSRCKALE gvKD. Oshatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE |DWG. NO. SIZE| REV. g\
REV]DWG|CHK]ZONE|DATE CHANGES I ACCORDARCE WITH ASME Y14, § 84 AT D Oshatz AT £330 25B4144 A |
r - _  1- Dwg. File. 25B414 Model File. 258414
8 7 6 5 A 4 3 2 | 1
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SEE DETAIL U / . 2 X ‘063*.0\0 .t . 20D /\/
. - 250 O
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; . - 2.000 - '
\ ) O O
5X B 500 — stetion X = X (R .063)
@ .005[A@ |BE |C
D2.375
' SEE DETAIL —
) -
(.065) R.OIS TYP
— - 2K .34 (
o — (.682) Y Y / %
C
i ( 2504+.005 ‘ ‘ % o
\ .
I - ! 4 R.005 TYP. —™| C
250 REF
2X 1.000£.015 +
103,002 —m— ———
DETATL v
SCALE 6/ -
9.5004+£.010
+.000
2 X @‘824*.008
D0 . 0020 |A® |BO |C
| 2X @ . 505+.005
. 000 -~ -~
(20 063) — ) - \
| 2X @ . 375+.010
|2 . 0200 |AG® |BO|C
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DETAIL LJ .
SCALE ‘9
o
10
D1.6254+.002 N
(.500)
O | O
2X 70° +
o 7@ T '\/}7 % L A
i
é( I %% 030
Q Q 304 SS
| B DESCRIPTION MATERTAL MAT. LOCATION
N I 060 UNLESS OTHER‘W\SEISPEC\F\ED WSHOP ORDERS DiAng ERNEST ORLANDO LAWRENCE ffr}l A
C | AD C4 [3/19/01| ADD GROOVE DEPTH DIMENSION IN DETAIL "V~ iROJECT\ON. £=F o o E - BERKELEY NATIONAL LABORATORY ||||
— (. 472) 36| 4D D3 |1/22/01| CHANGE DINENSION 064 TO 063 Sl ol [FMC & ee [0 I ONIVERS ITY OF CALITORNIA - BERKELEY L
B5/| AD D3 | 172201 | MOVE R 063 DIMENSION FROM UPPER RADIUS TO LOWER | [*:XX % 0.03 | Angles & 1.0° [SURFACE SNS - FES MEBT
Y B Y B4 AD D4 [1122/01| CHANGE DIMENSION 2X .250 TO A REFERENCE DIMENS[on[= | *- X0t & 0.010 JFINISH Ry [ IDENT =g WS CHOPPER TARGET
SECTION 33| AD D4 |1722/01| CHANGE DINENSION 8. 244 020 10 7,960+ 020 DO NOT SCALE PRINT eroect WATER MANIFOLD INLET/OUTLET TUBE .
THREADS ARE CLASS 2 NMBER Tt
B2 AD A6 [1722701 | CHANGE DIMENSION 064 TO .063 CHANFER ENDS OF AL SCREW TREADS 30° i M1 CROF ILMED: DWG. TYPE SHOWN ON scae: |/ SCALE PRINIS
Bl |AD BT |1/22/01| CHANGE DIMENSION |1 750010 TO 9.500+ 010 CUT ROUND, 1.5 THREAD RELIEF ON MACHTNED THREADS | DYC A1 1an DeMel Io DATE 22-Jan-0] PART 2oB413 SHEET 1 OF 1 N
A | AD 1704701 RELEASE FOR QUOTE PHEAR EDGES 016 DA, OF WACHINCD 0RA gw D. Oshatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE |DWG. NO. SIZE| REV. g
REV[DWG| CHE[Z0NE| DATE CHANGESS A W LS s [T D Osho " : 3312 2bB41b6 B |
A Y Dwg. File: 258415 Model File: 258415 |
8 7 6 4 3 2 | |
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25B4162

nev.

B

DAL

|

R.7504.060 (@ .500) (B . 430)
|
| . 5004+.020 i
# \
|
|
2. 6904020 —==]
o E— |
|
i
TUBE, .5 0.D. x .035 WALL 316 SS
DESCRIPTION MATER AL MAT. LOCATION
UNLESS OTHERWISE SPECITIED | SHOP ORDERS |} - ERNEST ORLANDO LAWRENCE /A\W
PROJECTION. © = J, M i) - BERKELEY NATIONAL LABORATORY “*“*‘\ﬂ
AIRENN FRAC. £ 1764 [t DN UNITVERSITY OF CALIFORNIA - BERKELEY
S XXX £ 0.010 |FINISH 125 QE%D ThG SNS CHOPPER TARGET
DO NOT SCALE PRINT ferojecr RIGHT ANGLE TUBE, 1/2" O.D. x 035" WALL
THREADS AR CLASS 2 L R R oo 1
CHAFER ENDS OF ALL SCREW TREADS 30° ue WA VICROF ILMED. - scate: | /| SCALE PR TS [
B | AD 2/16/01 | CHANGE MATERIAL FROM 304 SS TO 316 SS CUT ROUND, 1.5 THREAD RELIEF ON NACKINED THREADS | 2Y6 A 11 an DeMello AT 22-Nov-00 PART | 25B4 17 SHEET 1 OF 1 X
BREAK EDGES 016 MAX. ON MACHINED WORK CHK . DWG . NO. S|7F REV. S|
A INITTIAL RELEASE RENOVE BURRS, IELD SPLATTER & LOOSE SCALE gy D. Oshatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE 2584162 B §}
REV|DWG|CHK| Z0NE | DATE CHANGES [N ACCORDANCE VITH ASHE Y14.50 § B45. AR D, Oshatz DATE i} FE3312 :




ALV wILD | REV.

DAL

| 2584172 | A | 1
‘<7 (3.650) —
/8l
2 | ss-8-vco-1 | | CAJON O-RING FACE SEAL CONNECTOR 316 SS
258416 RIGHT ANGLE TUBE, 1/2" 0.D. x .035" WALL 316 SS
ITEM | PART NO | REQGD DESCRIPTION MATER | AL
SER
UNLESS OTHERW\S}E SPECIFTED AmSHOP ORDERS DNAOT'E ERNEST ORLANDO LAWRENCE ':r:r}l
SROJECTION = o i |isw - BERKELEY NATIONAL LABORATORY ﬂ
SUNKE 0L |FRAC & 1764 i DA UNTVERSITY OF CALIFORNIA - BERKELEY
BN 0,000 | FINISH iz DENT 77 SNS CHOPPER TARGET
DO NOT SCALE PRINT  Ferosecr RIGHT ANGLE COOLING TUBE s
THREADS ARE. CLASS 2 NUMBER 5o
CHANFER ENDS OF AL SCREW TREADS 30° WAE MICROF I LNED: DiG. TrPE SHOW N seae: |/ | SCALE PRINTS |-
CUT ROUND, 1.5 THREAD RELIEF OF MACHINED THREADS | DYG 4 gy Debe | 1o WTE 22-Nov-00 ASSEM | 25B413 SHEET 1 OF I N
A RELFEASE FOR QUOTE EE%CEEE}EE;S;Ov‘vELgAéPL%@éCE‘LN(E(?SEWOSRCKALE EWD. Oshatz DATE PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE |DWG. NO. SIZE| REV. %
REVDWGCHK| ZONE | DATE CHANGES [N ACCORDANGE WITH ASHE Y14.5H & B4 | A% D Oshots DATE - t3312 0 25B4172 A E
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CAD Rendering
Chopper Target Complete Assembly

CAD Rendering
Chopper Target Complete Assembly
Exploded View
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Chopper Target Complete Assembly

Chopper Target Complete Assembly
(one viewport flange removed)
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Chopper Target with Actuator Flange
and Actuator
(target is shown not in its final form)

LY
Close-up of Chopper Target
in Vacuum Chamber

Close-up of the Chopper Target with
Actuator Flange and Actuator
(target is shown not in its final form)
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Parker O-Ring Handbook

Design Chart 4-4 — Half Dovetail Grooves

ol —— [
\P

Mean Groove ——
Diameter Coincides

” with Mean
O-ring Diameter. Finishes are RMS vatues

Design Chart 4-3 — For O-Ring Dovetail Grooves

Radius “R” is CRITICAL. insufficient radius will potentially cause damage to the O-ring during installation, while
excessive radius may contribute to extrusion. .
W G
O-Ring Cross Section L Gland Width
Size Gland Squeeze (To sharp |
AS568A- Nominal Actual Depth Yo : corner) R R,
004 070 062 064 |
through 1116 +.003 to 25 - to 005 1/64
050 054 066
102 .103 - .083 095
through 3/32 +.003 to 19 to 010 1/64
178 085 097
201 139 113 124 - h I
through 1/8 +.004 to 18 to 010 1/32
284 115 128 |
309 210 173 A71 _
through 3/16 +.005 to 17 to 015 1/32
395 176 175
425 | 275 234 255 |
through 1/4 +.006 to 15 to 015 1/16
475 238 257
375 319 350
Special 3/8 +.007 to 14 to 020 3/32 '
323 | 358

NOTE: These design recommendations assume metal-to-metal contact. In special applications, for example in the semiconductor
industry, deviation from these recommendations may be necessary. When designing with Parofluor™ efastomers, one should take into
consideration that perfluorinated elastomers may require more squeeze than an FKM material t6 obtain optimum sealing performance.
To increase squeeze, modifications of the design recommendations shown above are necessary.

Design Chart 4-4: Half Dovetail Grooves
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Parker O-Ring Handbook

Dimensions From Standard Tooling (Continued)

( # e Class il Class IV Class V Class VI
Number| ID |Tolx| W |Tolx| ID |Tol=| W |Tolx| ID |Tolx| W |Tolx | ID |Tolx| W [Tolx
2234 | 2.936| .035 | .137 | 005 | 2.921| .038 | .136 | .006 | 2.906| .042 | .135 | .006 | 2.891| .045 | .135 | .006
2235 | 3.059| .035 3.044| .039 3.028| .043 3.013| .046
2-236 | 3.182| 036 3.166| .040 3.150 | .043 3.134| .047
2-237 | 3.305| .036 3.288| .040 3.272| .044 3.255| .048
2-238 | 3.428| 037 3.411| .041 3.393| .045 3.376| .049
2239 | 3551 .041 3.533| .045 3.515| .050 3.497| .054
2-240 | 3.674| 041 3.656| 046 3.637 | .050 3.618| .055
2241 | 3.797| .042 3.778| .047 3.759| .051 3.739| .056
2242 | 3.920| .042 3.900| .047 3.880 | .052 3.860| .057
2-243 | 4.043| .043 4.023| .048 4.002| .053 3.982| .058
2-244 | 4.166| 045 4.145] 050 4124| 055 4.103| .060
2-245 | 4.289| 046 4.267| .051 4.245| .056 4.224| 081
2246 | 4.412| 046 4.390| .052 4.367 | .057 4.345| .062
2-247 | 4.535| .047 4.512| .052 4.489 | .058 4.466| .063
2-248 | 4.658| .047 4.635| .053 4.611| .058 4.587| .064
2-249 | 4.781| 052 4.757| .058 4.733| .064 4.708| .070
2250 | 4.904| .053 4.879| .059 4.854| .065 4.829| .071
2261 | 5.027| .053 5.002| .060 4.976| .066 4.951| .072
2-252 | 5.150| .054 5.124| 060 5.008 | .066 5.072| .078
2-253 | 5.273| .054 5.246| .061 5.220| .067 5.193| .074
2254 | 5.396| .055 5.369| .061 5.341 .068 5.314| .074
2-255 | 5519 .055 5.491| .062 5.463| .069 5.435| .075
2-256 | 5.642| .056 5.614| .063 5.585| .069 5.556 | .076
2-257 | 5.765| .056 5.736| .063 5.707 | .070 5.677| .077
2-258 | 5.888| .057 5.858| .064 5.828| .071 5.798| .078
(. 2259 | 6.134| .062 6.103| .070 6.072| .077 6.041| .085
2-260 | 6.380| .063 6.348| .071 6.315| .079 6.283| .087
2-261 | 6.626| .064 6.593| .072 6.559| .080 6.525| .088
2-262 | 6.872| .065 6.837| 074 6.802 | .082 < | 6.767| .090
2-263 | 7.118| 071 7.082| .080 7.046| 088 7.010| .097
2-264 | 7.364| .072 7.327| 081 7.289| .090 7.252| 099
2-265 | 7.610| .073 7.572| 082 7.533| .091 7.494| 101
2-266 | 7.856| .074 7.816| .083 7.776| .093 7.736| .102
2267 | 8.102| .080 8.061| .090 8.020| .099 7.979| .109
2-268 | 8.348| .081 8.306| .091 8.263 | .101 8.221| .111
2269 | 8.594| .081 8.551| .092 8.507| .102 8.463| .13
2-270 | 8.840| .082 8.795| .093 8.750 | .104 8.705| .115
2271 | 9.086| .088 9.040| .099 8.994| .110 8.948| .121
2272 | 9.332| 089 9.285| .101 9.237| 112 9.190| .123
2273 | 9.578| .090 9.530| .102 9.481| 113 9.432| .125
2-274 | 9.824| .091 9.774| .103 9.724| 115 9.674| .127
2-275 |10.316| .093 10.264| 105 10211 .118 10.159| .130
2-276  [10.808| .105 10.753| .118 10.698 | .131 10.643 | .144
2-277 |11.300| .106 11.243| .120 11.185 | .134 11.128| .148
2-278  [11.792| 108 11.732| .123 11.672| 137 11.612| .151
2279 [12.776| .112 12711 127 12.646| .143 12.581| .158
2-280 |13.760| .115 13.690 .132 13.620 | .149 13.550| .166
2-281 |14.744| .119 14.669| .137 14.594 | .155 14.519| .173
2-282 |15.700| .132 15.620| .152 15.540| .171 15.460| .190
2-283 |16.684| .141 16.599 | .161 16.514 | .182 18.429| .202
2284 |17668| 150 | w | w |17578| 171 | w | w |[17488| 193 | w | w [17398] 214 | y | ¥
2-309 405| 006 | 207 | .007 | .403| 007 | 206 | .007 | .401| .007 | .205 | .008 | .399| .008 | .203 | .008
2-310 467|007 l l 465| .007 l 463 .008 460| .008 i
2-311 528| .009 526| .010 523| .010 520| 011
(’ 2-312 590| 011 | 207 | .007 | .587| 012 | 206 | 007 | .584| .013 | 205 | 008 | .581| .018 | 203 | .008

Table 10-8: Dimensions From Standard Tooling (Continued)
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Parker O-Ring Handbook

Dimensions From Standard Tooling (Confinued)

Parker

(’ Size Class lll Class IV Class V Class VI
> Number| ID |Tolx| W |Tol+| ID |Tolx| W |Tolx| ID |Tol+x| W |Tol=x ID |Tolx| W |[Tol=

2-313 B51| .011 | .207 | .007 648| .012 | 206 | .007 /45| .013 | .205 | .008 641| .014 | .203 | .008

2-314 .713| .013 710| .013 706| .014 .703| .015

2-315 774 .013 J70| .014 767 .015 .763| .016

2-316 836| .013 832| .014 .828| .015 B24| 016

2:317 .897| .013 893| 014 888 .015 .884| 017

2-318 859 .014 955 .015 .950| .016 945| 017

2-319 1.020( .014 1.015| .015 1.010| .016 1.005| .017

2-320 1.082| .016 1.077| .017 1.071| .019 1.086| .020

2-321 1.143|° .016 1.138| .018 1.132| .019 1.126| .020

2-322 1.205| .016 1.199| .018 1.183| .019 1.187| .021

2-323 1.266| .017 1.260| .018 1.254| .020 1.247| .021

2-324 1.328| .017 1.322| .018 1.315| .020 1.308| .022

2-325 1.451| .020 1.444| .022 1.437| .024 1.429| .026

2-326 1.574| .021 1.566| .023 1.558| .025 1.550( .027

2-327 1.697| .021 1.689| .023 1.680| .025 1.672]| .027

2-328 1.820| .022 1.811| .024 1.802| .026 1.793| .028

2-329 1.943| .025 1.934| .027 1.924( .030 1.914| .032

2-330 2.066| .026 2.056| .028 2.045| .031 2.035| .033

2-331 2.189| .028 2.178| .029 2.167| .031 2.156| .034

2-332 2.312| .026 2.301( .029 2.289| .032 2.277| .035

2-333 2.435| .029 2.423| .082 2.411| .035 2.398| .038

2-334 2.558| .029 2.545| .032 2.532| .036 2519 .039

2-335 2.681| .030 2.668| .033 2.654| 036 2.641| .040

2-336 2.804| .030 2.790| .034 2.776| .037 2.762| .041

2-337 2.927| .035 2.913| .038 2.8988| .042 2.883| .045
{/. 2-338 3.050| .035 3.035| .039 3.019| .043 3.004| .046
. 2-339 3.173| .036 3.157| .039 3.141| .043 3.125| .047

2-340 3.296| .036 3.280| .040 3.263| .044 3.246| .048

2-341 3.418| .037 3.402| .041 3.385| .045 3.367| .049

2-342 3.542| .041 3.524| .045 3.506| .050 3.488| .054

2-343 3.665| .041 3.647| .046 3.628| .050 3.610| .054

2-344 3.788| .042 3.769| .046 3.750| .051 3.731| .056

2-345 3.911| .042 3.892) .047 3.872| .052 3.8521 .057

2-346 4.034| .043 4.014| .048 3.993| .053 3.973| .058

2-347 4.157| .045 4.136| .050 4115 .055 4.094| .060

2-348 4.280| 046 4.259| .051 4.237| 056 4.215| .061

2-349 4.403| .046 4,381| .051 4.359| .057 4.336| .062

2-350 4.526| .047 4.503| .052 4.480| .058 4.457| .063

2-351 4.649| .047 4626| .053 4.602| .058 4579| .064

2-3562 4772 .047 4.748| .053 4.724( .059 4.700| .065

2-353 4.895| .055 4.871| .061 4.846| .087 4.821| .073

2-354 5.018| .0565 4.993| .061 4967 .068 4942 .074

2-355 5.141| .056 5.115| .062 5.089| .068 5.063| .075

2-356 5.264| .056 5.238| .063 5.211| .069 5.184| .076

2-357 5.387| .057 5.360| .063 5.333| .070 5.305| .076

2-358 5.510| .057 5.482| 064 5.454| 071 5.426| 077

2-359 5.633| .058 5.605| .064 5.576| .071 5.548| .078

2-360 5.756| .058 5.727| .065 5.698| .072 5.669| .079

2-361 5.879| .059 5.850| .066 5.820| .073 5.780| .080

2-362 6.125| .062 6.094| .070 6.063 | .077 6.032| .085

2-363 6.371| .063 6.339| .071 6.307| .079 6.274| .087

2-364 6.617| .064 6.584| .072 6.550( .080 6.517| .088

2-365 6.863 ; .065 6.829( .073 L L 6.794| .082 6.759| .090 l
/ 2-366 7.108| .071 v v 7.073| .080 b 3 7.037| .088 v v 7.001| .097 v
\.. 2-367 7.355| .072 207 007 7.318| .081 206 007 | 7.281| .090 205 | .008 7.243| .099 .203 .008

Table 10-8: Dimensions From Standard Tooling (Continued)
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VCO® O-ring
Face Seal Fittings



ZERO CLEARANCE CONNECTORS

Female nut
Test ports at threads
two locations silver plated pale threads
for easy for easy rolled for
leak testing assembly strength  QO-ring
contained
- completely
for maximum

S efficiency

Smooth finish
on gland face
assures
positive seal

Swagelok® VCO® O-ring face seal fittings are designed for rapid
make-up in pipe, tube and welded systems. Because of their
unique design, no axial clearance is required, allowing easy
installation where space is limited. Sealing is accomplished
with a captive O-ring in the body component. Assemblies

can be used from high pressure to critical vacuum, within a
wide range of temperatures.

CAUTION

Do not mix or interchange parts with those of other
manufacturers.

PRODUCT LOCATOR

Typical Assemblies .. ........ ... ... .. .. .... Page 2
Components
NUES .. Page 3
Glands ........ ... Pages 3,4
Bodies ..........co i Pages 4,5,6

TYPICAL ASSEMBLY

VCO assemblies are made up of three basic components

Female Nut Gland Body
- = e
SOl M

The size of each component is designated by the first
numeral in the Ordering Number. Each mated component
will have the same numeral, except for the following: -2-VCO
bodies and glands use -4-VCO-4 nuts; -6-VCO bodies and
glands use -8-VCO-4 nuts.

MATERIALS

Bodies, Glands and Nuts — 316 stainless steel.

Automatic Tube Weld Fittings — 316L stainless steel.

O-rings — 70 durometer fluorocarbon (Viton, Fluorel) is stan-
dard on VCO bodies. 90 durometer fluorocarbon is used with
SAE/MS threads. Perfluoroelastomer (Kalrez), Buna N, TFE,

and ethylene-propylene available on special order.

TECHNICAL DATA

Pressure Ratings

Pressure ratings published in this catalog are calculated in
accordance with Power Piping Code ANSI B31.3.

To determine pressure ratings in accordance with ANSI
B31.1, multiply rating by 0.94.

Temperature Ratings
Maximum temperature ratings for VCO Fittings are based on
the O-ring material used:

fluorocarbon: 400°F (200°C)
Buna N: 250°F (120°C)
TFE: 450°F (230°C)

perfluoroelastomer:
ethylene-propylene:

550°F (280°C)

300°F (140°C)

Testing

VCO assemblies have been consistently helium leak tested
to a rate of 4 x 10-9 std cm3/s. without leakage.

Dimensions
For reference only, subject to change.

WVCO® O-ring

Face Seal Connectors .. ..................... Page 7
Installation Instructions ...................... Page 8
VCO Fittings

Used As Integral End Connections ............. Page 8

Female Nut

Body

O-ring Uniform Size Number
Use chart below to find O-ring
uniform size number of components
listed in this catalog.

VCO Component O-ring Uniform
Size Size Number
-2-VCO
-4-VCO 010
-6-VCO
-8-VCO 1
-12-VvCO 116
-16-VCO 215




Socket Weld Reducing Gland

Blind Gland

.f_}:_r—'_
Tx T} — —__—_é—' '?x
) K}
i i
H—> L— H —
T Working Ordering
Tube Ordering Pressure Number H Tx
Socket Number D E H Tx psig bar $5-4-VCO-3-BL 0.44 0.38
1/8  SS-4-VCO-32TSW 0.10 0.09 0.77 029 12600 860 $S-8-VCO-3-BL 0.44 0.60
1/4 SS-8-VCO-3-4TSW 028 0.18 0.81 048 10700 730 $S-12-VCO-3-BL 0.50 0.92
SS-16-VCO-3-BL 0.50 1.19
BODIES
Socket Weld Connector - Tb oo HF Workina
Adapts tubing to O-ring face seal So‘;k‘i 1 N"u n‘:g;‘:’ 1 3 2 FI‘;‘ T = _F"essu'e
E psig bar
M 1/8 SS-2-VCO-1 010  0.10  0.09 58 0.88 029 12600 860
Fikkh- ‘.L I 4 1/4 SS-4-VCO-1 031 028 0.18 5/g 1.09  0.38 6800 460
) - —F —¢—j TTx 38 SS-6-VCO-1 038 031 028 546  1.28  0.60 8200 560
%. 3 — 12 SS-3-vCO-I 044 2.3t ).4¢ 1€/3¢ 134 0.6C 3000 200
ww o 34  SS-12VCO-1 050 044 062 154w 150 092 3700 250
9y “B” 1 $S-16-VCO-1 069 062 087 1 58 172 119 3000 200
Automatic Tube Weld Connector
Adapts tubing to O-ring face seal.

T Nominal Working
Tube Ordering Wall Pressure
Size Number B D EC Flat H Tx Thickness psig bar

1/4 316L-4-VCO-1A 0.75 0.02 0.18 5/g 159 0.29 0.035 5100 350

3/8 316L-8-VCO-1A6 0.75 0.03 0.31 15/16 1.74 0.41 0.035 3300 220

1/2 316L-8-VCO-1A 0.75 0.04 0.40 15/16 1.75 0.55 0.049 3500 240

3/4 316L-12-VCO-1A 0.75 0.04 0.65 1 /16 1.78 0.80 0.049 2400 160
1 316L-16-VCO-1A 0.96 0.04 0.87 1 58 2.03 1.06 0.065 2400 160

Male Connector P
Converts female NPT thread Male F Working
to O-ring face seal. E NPT Ordering Hex Pressure
N P Size Number C EV Flat H psig bar
o MN\M 178 S5-4-VCO-1-2 0.38 0.18 5/ 1.16 10000 680
| L o — 1/4 SS-4-VCO-1-4 0.56 0.18 58 1.34 13 400 920
w S 3/8 SS-8-VCO-1-6 0.56 0.38 15/16 1.46 7800 530
W] MR 12 $S-8-VCO-1-8 0.75 0.40 15/16 1.65 10 000 680
k—C—r 3/4 §S-12-VCO-1-12 0.75 0.62 1 S/e 1.75 7300 500
H 1 SS-16-VCO-1-16 0.94 0.87 1 5/g 1.97 5300 360
SAE/MS Connector S ST O-ring :
Converts SAE/MS straight thread Straight Ordering Hox Uniform morking
boss to O-ring face seal. Size Number c ED Flat H  Number® psig bar
Fi . 7/16-20 SS-4-VCO-1-4ST 0.36 0.18 e  1.24 -904 4500 310
_ 'N‘N‘M—/_M 9/16-18 SS-4-VCO-1-6ST 039  0.18 e 1.7 -906 4500 310
E ey TR 4 7/16-20 SS-8-VCO-1-4ST 0.36  0.20 546 1.36 -904 4500 310
% ﬂ —E+— 9/16-18 SS-8-VCO-1-6ST 039 028 546 1.39 -906 4500 310
W 3/4-16 SS-8-VCO-1-8ST 044 040 1 1.47 -908 4500 310
‘ \«c# 1-1/16-12 SS-12-VCO-1-12ST 059 062 1 38 1.73 912 3600 240
———H— 1-5/16-12 SS-16-VCO-1-16ST 059 087 1 58 1.79 916 2900 190

5 Some configurations have more than one bore size. This dimension always references the

smallest nominal ID of the part.

U 0-rings used with SAE/MS threads are fluorocarbon (90 durometer).
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Adiisionof CeramTec | Thermocouples

Thermocouples: Single Pair-Spade With Plug

Conflat® Flange
Bakeahle to 450°C~
ISO-NW flange on regquest

lasshiled 1

Nylon Plug 0 o
9217/0% 0.0 Screws and
ol ’ = Nuts Included
2 3 5
y ) Dia.
Jécgepts Extension 0 ¢
able to 3/16" Dia. §
1.9 —t 4.45 —-—‘
Engaged '
Glass Filled Screws and
Nylon Plug (+) Nuts Included
—20}——30 — ,}7{"'*5 Gm @
AN / | ;
0 o () 1.33
CI o [ Dia.

0 |y
/ - 40 ——
Accepts Extension Engaged
Cable to 3/16" Dia. §



[]Ceramaseal |Catalog

A division of CeramTec Thermocouples

Thermocouples: Single Pair-Spade With Plug
Conflat® Flange
Bakeahle to 450°CF
ISO-NW flange on regquest
External Int.
Pressure Pressure
ANSI Thermocouple Plua PSIG @ PSIG @ Fioure Part
TYPE Materials Color 20°C 20°C Number Number
K Chromel®/Alumel® Yellow 250 250 80 10583-01-CF
J Iron/Constantan® Black 250 250 80 10583-02-CF
ct Tungsten 5% Red 250 250 80 10583-03-CF
Re**/Tungsten 26% Re**
E Chromel®/Constantan® Violet 250 250 80 10583-04-CF
N’ Nicrosil/Nisil Orange 250 250 80 10583-05-CF
K Chromel*/Alume!* Yelow 250 250 79 8118-01-CF
N* Nicrosil/Nisil Orange 250 250 79 8118-02-CF
ct Tungsten 5% Red 250 250 79 8118-04-CF
Re**/Tungsten 26% Re**
E Chromel®/Constantan® Violet 250 250 79 8118-05-CF
Iron/Constantan® Black 250 250 79 8370-01-CF

All dimensions are in inches.

*With plug disconnected. Operable to 200°C with plug engaged. * Not ANSI symbol. Products in this
catalog are vacuum-rated 10 torr unless otherwise noted. For pressure rating, see each table. See

Technical Reference section for cable attachment.
**Jses compensating wire; maximum jun
ction temperature 250°C
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thermionics EMT Series Precision Translators

vacuum products

L 1H
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SEE BELOW FOR NEW PRICING.

-
' EMT series translators provide single axis (Z only) motion. These
translators are based on the EM-200 series manipulator Z drive. They are
calibrated in 0.001" increments with 0.100" travel per turn with a coarse
side scale. They are available with four different bellows I.D.s. The
standard base (stationary) flange is 2.75" O.D., with large O.D.s optional
(required on longer travel units). The traveling flange is 2.75" O.D. Both
Flanges are supplied tapped as standard, but we can supply clearance
holes with appropriate neck assemblies to accommodate those
applications which require it.

Assemblies are available with or without axis tube probe/bearing
assembly.

The 2.75" and 4.5" O.D. flanges are rigidly attached to the traveling and
base structure in a special way. The "Super Grip System" holds the flange
about its perimeter by means of a tongue and groove, providing positive, rigid attachment with the
greatest lever arm possible. The flange (and thus the bolt pattern) is adjustable to any orientation.

The EMTX Series translator is available for applications where longer strokes and/or larger payloads
are required.

EMT Series Specifications Features

e 1.04",1.39",1.87", 2.25" or 2.5" I.D. ¢ Hardened stainless steel Z guide rods
bellows ¢ All linear bearings hardened stainless steel
e 2"to 36"+ Z travel, gearbox Acme e Bakeable to 200°C fully assembled
drive, 0.100"/turn, 10 turns/inch, e Stainless steel only material exposed to
0.001" divisions, position lock vacuum
¢ Includes 2" Z travel (additional Z travel
Base Flange available in 2" increments)
« 2.75" (standard), 4.5", 6" or 8" O.D. Motion Specifications

base flange, tapped (except 2.5" ID
bellows which have 4.5" O.D. Flanges
standard)

resolution <0.0005"(0.013mm)
Z axis | repeatability <0.0005"(0.013mm)

. < . " X
Traveling Flange backlash <0.0007"(0.018mm)

e 2.75" (standard), 3.3" or 4.5" O.D.
traveling flange, tapped

Ordering Information

Single-Axis Ultra High Vacuum Precision Translators
with 2" of Z travel

lof 3
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$2,910. $280.**+*

’ DIMENSIONS Addl.
z New Z Travel
ID A C min* Model No. Price per Inch**
1.04" ‘ 9.5" | 2.83" EMT-1.04-2 | $1,520. $195.
’ 1.39"kHxx ’ 9.5" | 2.83" | EMT-1.39-2 ’ $1,575. | $224.
’ 1.87" ’ 9.5" | 2.83" | EMT-1.87-2 ’ $1,975. | $248.
‘ .25' ‘ 10.5' | 2.83' | EMT-2.25-2 ‘ $2,740. | $272.7**

2.5" ’10.5" | 2.83"

*NOTE: This equipment has the shortest possible minimum
flange-to-flange "C min" dimension. This distance can be changed by a
large number of possible options. The C min dimension shown is
only for the exact model listed (both flanges tapped). Please consult
the factory for further information.

**Additional Z travel is available in 2" increments.

***\\/ith 4.5" O.D. Base and traveling flange, and up to 6" stroke,
maximum.

****\When Z stroke exceeds 12" this model is changed to a 1.53" ID
bellows at no additional charge.

EMTX Extended Stroke Series Ordering Information
For longer strokes or increased EMTX Single-Axis Ultra High Vacuum Precision
payload Translators
with 2" of Z travel
® OPN linear bearings on | DIMENSIONS Addl.
; New Z Travel
travellr.IQ stage . C min Model No. Price per Inch*
* Intermittent support for guide
rods ‘ 1.04" | Consult Factory ‘ EMTX-1.04-2 ‘ $2,010. $220.

® Longer bearing spacing on

- ’ 1.39" | Consult Factory ’ EMTX-1.39-2 ’ $2085. | $260.
traveling stage
e Double Acme nut ’1.87" | Consult Factory ’ EMTX-1.87-2 ’$2,600 | $280.
arrangement ‘ 2.25" | Consult Factory ‘ EMTX-2.25-2 ‘ $3,625. | $315.
’ 25" |Consult Factory ’ EMTX-2.5-2 ’$3 855. | $330.
*NOTE: Additional Z travel is available in 2" increments.
Base Flange /PL Probe Support Option
Adds linear all stainless steel bearing at base of Z stage
| DIMENSIONS
Tube Afid,,to Model SS
O.D. | "B" "E" "F c Base
O.D. . . No. .
Dimension Price
’ 2.75" | 3.50" | 1.73" | 5.00"
’075" | 2.50" | /PL-.75 ’ $740.
’ 4.50" | 3.50" | 2.76" | 7.18"
’ 1.00" | 2.65" | /PL-1 ’ $745.
‘ 6.00" | 3.50" | 3.00" | 6.78"
‘ 1.50" | .25" | /PL-1.5*% | $1,000.
‘ 8.00" | 5.00" | 4.00" | 8.78"
’ 2.00" | 2.50" | /PL-2 ’ $1,215.
*NOTE: 1.5" probe requires 1.87" bellows.

http://www.thermionics.com/emt.htm
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Options

| Option

Name

Description

Price

Micrometer
Z Drive

IMZD

Available on
2" Z travel,
1.39"ID
bellows only

2" diameter
drum dial

0.0001"
divisions

$75.

Extended
Backframe

/EB

Allows
greater
space
about
traveling
flange

Add 1.5" to
g
dimension

$235.

Base
Flange
Change
from 2.75"
O.D. to:

/B-3.3

3.3"0.D.

$135.

/B-3.3/EB

3.3"0.D.
With
extended
backframe

$370.

/B-4.5

4.5" 0.D.
includes
/EB option

$400.

/B-6

6" O.D.
Includes
/EB option

$460.

/B-8

8" 0.D.
Includes
/EB option

$465.

Traveling
Flange
Change
from 2.75"
0O.D. To:

/T-3.3

3.3"0.D.
Includes
/EB option

$380.

IT-4.5

4.5" 0.D.
Includes
/EB option

$400.

Drive

IMS Stepping or /MY Synchronous Motor

Thermionics Vacuum Products

[Home] [Company] [Products] [Catalog] [Shows] [Employment] [Prev] [Next]

/PLR or /PTF Probe Support Option

Adds linear all stainless steel bearing at base of Z stage

Tube Afid"to Model SS Teflon® | Teflon®
oD e No Base Model Base
"' | Dimension ’ Price No. Price
‘ 0.75" | 2.25" | IPLR-.75 | $995. | IPTE-.75 | $500.
‘ 1.00" | 3.30" | /PLR-1 | $1,150. | IPTF-1 | $550.
‘ 1.50" | 2.63" | /PLR-1.5* | $1,775. | /PTF-1.5* $770.
‘ 2.00" | 2.50" | /IPLR-2 | $1,840. | IPTE-2 | $885.

*NOTE: 1.5" probe requires 1.87" bellows

Phone: 800-962-2310

Last updated June 16, 2000.

http://www.thermionics.com/emt.htm
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Appendix D

Chamber Fiducialization Data
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Law ence Berkel ey National Lab
Pr eci si on Measurenent Services
Robert Connors

Bui l di ng 77/ 158

(510) 486-7611

DESCRI PTI ON
PART : SNS FES MEBT CHOPPER TARGET

*xx%  FRST RUN  ***x

LEFT SI DE PO NT
PO NT LFT_PNT CART CS7 | NCH ANGDEC 10: 15 May 10, 2001

X -8.7240 - 8. 7250 0. 0010 0. 0000 0. 0000 0. 0010
Y -2.2022 -2.2000 -0.0022 0. 0000 0. 0000 -0.0022
z 8. 5007 8. 5000 0. 0007 0. 0000 0. 0000 0. 0007
| -0. 0002 0. 0000 -0. 0002
J -1. 0000 -1. 0000 0. 0000
K -0. 0000 0. 0000 -0. 0000
RI GHT SIDE PO NT

PO NT RGHT_PNT CART CS7 | NCH ANGDEC 10: 15 May 10, 2001
X 8. 7241 8. 7250 -0. 0009 0. 0000 0. 0000 -0. 0009
Y -2.1957 -2.2000 0.0043 0. 0000 0. 0000 0.0043
z 8. 5007 8. 5000 0. 0007 0. 0000 0. 0000 0. 0007
| 0. 0004 0. 0000 0. 0004
J -1. 0000 -1. 0000 0. 0000
K -0. 0000 0. 0000 -0. 0000
LEFT END POl NT

PO NT LEFT_END CART CS7 | NCH ANGDEC 10: 16 May 10, 2001
X -9.1980 -9.2000 0. 0020 0. 0000 0. 0000 0. 0020
Y 0. 0000 -0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
z 8. 3503 8. 3500 0. 0003 0. 0000 0. 0000 0. 0003
| -1. 0000 -1. 0000 0. 0000
J -0. 0005 0. 0000 -0. 0005
K 0. 0001 -0. 0000 0. 0001
RI GHT END POl NT

PO NT RGHT_END CART CS7 | NCH ANGDEC 10: 16 May 10, 2001
X 9.1988 9. 2000 -0.0012 0. 0000 0. 0000 -0.0012
Y -0. 0007 0. 0000 -0. 0007 0. 0000 0. 0000 -0. 0007
z 8. 3503 8. 3500 0. 0003 0. 0000 0. 0000 0. 0003
| 1. 0000 1. 0000 -0. 0000
J 0. 0004 -0. 0000 0. 0004
K 0. 0000 0. 0000 0. 0000
PARALLEL OF W NGS

PARLEL PARA FA(W NG PLN) FA(DAT_A) | NCH
Par | el 0. 0045 0.0045 0. 0100 e

DI STANCE OF BORES TO W NG PLANE
DI STB DI ST_Z1 FEAT(W NG _PLN) FEAT(FRNT_CI RC) | NCH



Di sth 4. 1404 4. 1400 0. 0004 0. 0050 -0.0050  ----|*+++
DI STB DI ST_Z1 FEAT(W NG PLN) FEAT(BACK_Cl RC) I NCH
Di sth 4. 1401 4. 1400 0. 0001 0. 0050 -0.0050  ----|*+++
W NG HOLE LOCATI ONS
DIAM DI A 1 FEAT(CI RC1) | NCH
Di am 0. 4386 0. 4380 0. 0006 0. 0100 -0.0100  ----|*+++
mm&lWGmDMCMWMNWSWUW&WNWMLQWSWW
Tpos2d 0. 0000 0. 0000 0. 0156 bt
CI RCLE CI RCL CART CS7 I NCH ANGDEC 10: 20 May 10, 2001
X -8.7269 -8. 7250 -0. 0019 0. 0000 0. 0000 -0.0019
Y 1. 6928 1. 7000 -0.0072 0. 0000 0. 0000 -0.0072
z 8. 3899 8. 3893 0. 0006 0. 0000 0. 0000 0. 0006
| 0. 0000 0. 0000 0. 0000
J 0. 0000 0. 0000 0. 0000
K 1. 0000 1. 0000 0. 0000
Di a 0. 4386 0. 4380 0. 0006 0. 0100 -0.0100  ----|*+++
Grlty 0. 0002 0. 0004 | ++%+
DI AM DI A_1 FEAT(CI RC2) | NCH
Di am 0. 4387 0. 4380 0. 0007 0. 0100 -0.0100  ----|*+++
2D POS_1 FA(ClI RC2), MC FA( DAT_A) RFS FA( DAT_B) RFS FA(DAT_C) RFS I NCH
Tpos2d 0. 0000 0. 0000 0. 0157 bt
CI RCLE Cl RC2 CART CS7 I NCH ANGDEC 10: 20 May 10, 2001
X -8.7237 -8. 7250 0.0013 0. 0000 0. 0000 0.0013
Y -1.7046 -1. 7000 -0. 0046 0. 0000 0. 0000 -0.0046
z 8. 3899 8. 3893 0. 0006 0. 0000 0. 0000 0. 0006
| 0. 0000 0. 0000 0. 0000
J 0. 0000 0. 0000 0. 0000
K 1. 0000 1. 0000 0. 0000
Di a 0. 4387 0. 4380 0. 0007 0. 0100 -0.0100  ----|*+++
Grlty 0. 0005 0. 0004 0. 0001
DI AM DI A_1 FEAT(CI RC3) | NCH
Di am 0. 4388 0. 4380 0. 0008 0. 0100 -0.0100  ----|*+++
2D POS_1 FA(Cl RC3), MC FA( DAT_A) RFS FA( DAT_B) RFS FA(DAT_C) RFS I NCH
Tpos2d 0. 0000 0. 0000 0. 0158 bt
CI RCLE Cl RC3 CART CS7 I NCH ANGDEC 10: 20 May 10, 2001
X 8. 7241 8. 7250 -0. 0009 0. 0000 0. 0000 -0. 0009
Y -1. 6952 -1. 7000 0.0048 0. 0000 0. 0000 0.0048
z 8. 3899 8. 3893 0. 0006 0. 0000 0. 0000 0. 0006
| 0. 0000 0. 0000 0. 0000
J 0. 0000 0. 0000 0. 0000
K 1. 0000 1. 0000 0. 0000
Di a 0. 4388 0. 4380 0. 0008 0. 0100 -0.0100  ----|*+++
Grlty 0. 0005 0. 0004 0. 0001
DI AM DI A_1 FEAT(Cl RC4) | NCH
Di am 0. 4400 0. 4380 0. 0020 0. 0100 -0.0100  ----|*+++
2D POS_1 FA(Cl RCA), MVC FA(DAT_A) RFS FA(DAT_B) RFS FA(DAT_C) RFS I NCH
Tpos2d 0. 0000 0. 0000 0. 0170 bt




Cl RCLE CI RC4 CART CS7 | NCH ANGDEC 10: 20 May 10, 2001

X 8. 7236 8. 7250 -0.0014 0. 0000 0. 0000 -0.0014
Y 1. 7045 1. 7000 0. 0045 0. 0000 0. 0000 0. 0045
z 8. 3898 8. 3893 0. 0005 0. 0000 0. 0000 0. 0005
| 0. 0000 0. 0000 0. 0000
J 0. 0000 0. 0000 0. 0000
K 1. 0000 1. 0000 0. 0000
Di a 0. 4400 0. 4380 0. 0020 0. 0100 -0.0100  ----|*+++
Grlty 0. 0002 0. 0004 | +4%+
* % % % SECO\]D RUN * % % %

LEFT SI DE POl NT

PO NT LFT_PNT CART CS7 | NCH ANGDEC 10: 26 May 10, 2001
X -8.7241 - 8. 7250 0. 0009 0. 0000 0. 0000 0. 0009
Y -2.2024 -2.2000 -0.0024 0. 0000 0. 0000 -0.0024
z 8. 5008 8. 5000 0. 0008 0. 0000 0. 0000 0. 0008
| -0. 0062 0. 0000 -0.0062
J -1. 0000 -1. 0000 0. 0000
K -0. 0000 0. 0000 -0. 0000
RI GHT SIDE PO NT

PO NT RGHT_PNT CART CS7 | NCH ANGDEC 10: 26 May 10, 2001
X 8.7242 8. 7250 -0. 0008 0. 0000 0. 0000 -0. 0008
Y -2.1956 -2.2000 0. 0044 0. 0000 0. 0000 0. 0044
z 8. 5008 8. 5000 0. 0008 0. 0000 0. 0000 0. 0008
| -0. 0003 0. 0000 -0. 0003
J -1. 0000 -1. 0000 0. 0000
K -0. 0000 0. 0000 -0. 0000
LEFT END POl NT

PO NT LEFT_END CART CS7 | NCH ANGDEC 10: 27 May 10, 2001
X -9.1981 -9.2000 0. 0019 0. 0000 0. 0000 0. 0019
Y 0. 0003 -0. 0000 0. 0003 0. 0000 0. 0000 0. 0003
z 8. 3503 8. 3500 0. 0003 0. 0000 0. 0000 0. 0003
| -1. 0000 -1. 0000 0. 0000
J -0. 0004 0. 0000 -0. 0004
K 0. 0001 -0. 0000 0. 0001
RI GHT END POl NT

PO NT RGHT_END CART CS7 | NCH ANGDEC 10: 27 May 10, 2001
X 9.1987 9. 2000 -0.0013 0. 0000 0. 0000 -0.0013
Y -0. 0007 0. 0000 -0. 0007 0. 0000 0. 0000 -0. 0007
z 8. 3503 8. 3500 0. 0003 0. 0000 0. 0000 0. 0003
| 1. 0000 1. 0000 -0. 0000
J 0. 0015 -0. 0000 0. 0015
K -0. 0001 0. 0000 -0. 0001
PARALLEL OF W NGS

PARLEL PARA FA(W NG PLN) FA(DAT_A) | NCH
Par | el 0. 0045 0.0045 0. 0100 e
DI STANCE OF BORES TO W NG PLANE

DI STB DI ST_Z1 FEAT(W NG _PLN) FEAT(FRNT_Cl RC) | NCH
Di sth 4. 1406 4. 1400 0. 0006 0. 0050 20.0050  ----| %44+

DI STB DI ST_Z1 FEAT(W NG PLN) FEAT(BACK_Cl RC) I NCH



Di sth 4. 1402 4. 1400 0. 0002 0. 0050 20.0050  ----| %44+
W NG HOLE LOCATI ONS
DIAM DI A 1 FEAT(CI RC1) | NCH
Di am 0. 4386 0. 4380 0. 0006 0. 0100 -0.0100  ----|*+++
mm&lWGmDMCMWMNWSWUW&WNWMLQWSWW
Tpos2d 0. 0000 0. 0000 0. 0156 bt
CI RCLE Cl RCL CART CS7 I NCH ANGDEC 10: 30 May 10, 2001
X -8.7271 -8. 7250 -0.0021 0. 0000 0. 0000 -0.0021
Y 1. 6927 1. 7000 -0.0073 0. 0000 0. 0000 -0.0073
z 8. 3897 8. 3893 0. 0004 0. 0000 0. 0000 0. 0004
| 0. 0000 0. 0000 0. 0000
J 0. 0000 0. 0000 0. 0000
K 1. 0000 1. 0000 0. 0000
Di a 0. 4386 0. 4380 0. 0006 0. 0100 -0.0100  ----|*+++
Grlty 0. 0003 0. 0004 | ++%+
DI AM DI A_1 FEAT(CI RC2) | NCH
Di am 0. 4387 0. 4380 0. 0007 0. 0100 -0.0100  ----|*+++
2D POS_1 FA(ClI RC2), MC FA( DAT_A) RFS FA( DAT_B) RFS FA(DAT_C) RFS I NCH
Tpos2d 0. 0000 0. 0000 0.0157 bt
CI RCLE Cl RC2 CART CS7 I NCH ANGDEC 10: 30 May 10, 2001
X -8.7239 -8. 7250 0.0011 0. 0000 0. 0000 0.0011
Y -1.7047 -1. 7000 -0.0047 0. 0000 0. 0000 -0.0047
z 8. 3897 8. 3893 0. 0004 0. 0000 0. 0000 0. 0004
| 0. 0000 0. 0000 0. 0000
J 0. 0000 0. 0000 0. 0000
K 1. 0000 1. 0000 0. 0000
Di a 0. 4387 0. 4380 0. 0007 0. 0100 -0.0100  ----|*+++
Grlty 0. 0005 0. 0004 0. 0001
DI AM DI A_1 FEAT(ClI RC3) | NCH
Di am 0. 4388 0. 4380 0. 0008 0. 0100 -0.0100  ----|*+++
2D POS_1 FA(Cl RC3), MC FA( DAT_A) RFS FA( DAT_B) RFS FA(DAT_C) RFS I NCH
Tpos2d 0. 0000 0. 0000 0. 0158 bt
CI RCLE Cl RC3 CART CS7 I NCH ANGDEC 10: 30 May 10, 2001
X 8. 7240 8. 7250 -0. 0010 0. 0000 0. 0000 -0. 0010
Y -1.6953 -1. 7000 0.0047 0. 0000 0. 0000 0.0047
z 8. 3897 8. 3893 0. 0004 0. 0000 0. 0000 0. 0004
| 0. 0000 0. 0000 0. 0000
J 0. 0000 0. 0000 0. 0000
K 1. 0000 1. 0000 0. 0000
Di a 0. 4388 0. 4380 0. 0008 0. 0100 -0.0100  ----|*+++
Grlty 0. 0006 0. 0004 0. 0002
DI AM DI A_1 FEAT(ClI RC4) | NCH
Di am 0. 4401 0. 4380 0.0021 0. 0100 -0.0100  ----|*+++
2D POS_1 FA(Cl RCA), MVC FA(DAT_A) RFS FA(DAT_B) RFS FA(DAT_C) RFS I NCH
Tpos2d 0. 0000 0. 0000 0.0171 bt
CI RCLE Cl RC4 CART CS7 I NCH ANGDEC 10: 30 May 10, 2001
X 8. 7234 8. 7250 -0.0016 0. 0000 0. 0000 -0.0016
Y 1. 7044 1. 7000 0.0044 0. 0000 0. 0000 0. 0044



z 8. 3897 8. 3893 0. 0004 0. 0000 0. 0000 0. 0004
| 0. 0000 0. 0000 0. 0000
J 0. 0000 0. 0000 0. 0000
K 1. 0000 1. 0000 0. 0000
Di a 0. 4401 0. 4380 0. 0021 0. 0100 -0.0100 - ---| *+++
Grity 0. 0001 0. 0004 | +* ++
CI RCLE BACK_Cl RC CART CS7 | NCH ANGDEC 15: 00 May 11, 2001
X -0. 0003 0. 0000 -0. 0003 0. 0000 0. 0000 -0. 0003
Y 2. 8874 2. 8875 -0. 0001 0. 0000 0. 0000 -0. 0001
z 4. 4247 4. 4250 -0. 0003 0. 0000 0. 0000 -0. 0003
| -0. 0000 -0. 0000 0. 0000
J 1. 0000 1. 0000 0. 0000
K 0. 0000 0. 0000 0. 0000
Di a 1. 7633 1. 7600 0. 0033 0. 0050 -0.0050  ----| ++*+
Grity 0. 0002 0. 0004 | +* ++
CI RCLE FRNT_CI RC CART CS7 | NCH ANGDEC 15: 00 May 11, 2001
X 0. 0003 -0. 0000 0. 0003 0. 0000 0. 0000 0. 0003
Y -2.8251 -2.8250 -0. 0001 0. 0000 0. 0000 -0. 0001
z 4. 4227 4. 4250 -0. 0023 0. 0000 0. 0000 -0. 0023
| 0. 0000 0. 0000 0. 0000
J -1. 0000 -1. 0000 0. 0000
K 0. 0000 0. 0000 0. 0000
Di a 1. 6267 1. 6250 0.0017 0. 0050 -0.0050  ----| +*++
Grity 0. 0002 0. 0004 | +* ++




Lawrence Berkeley National Laboratory - University of California Cat. Code Serial # Page

ENGINEERING NOTE FE3312 M 8106
Author Department Date
Allan DeMéllo Mechanical Engineering  5/13/02

Appendix E

Miscellaneous Information and Purchases



e Omyre

0‘1211\1(2 DIZING FOE RrrANGULAE. CRoVES:

G ——

¥ — INSIDE WAL
| OF GQrsoVE
o

\ )

W

Y=z ( h-2v)t Z(w’—’?;?'\}“ + Z7r
= Z(hr2r+w vlrw)r Tuv
= 2 htw-4v) ¥ 2T

= Z [))1- W’(+’W)V] B

Vo420 — G+
P= w0

D= O-2nNG G\

THe INSIDE PEBIMETER- GF THE O -BING GROVE  SouLp
Be NOMNALLY EQUAS T THE IP OF The O~RING -

WiTH A TOLEEANCE oF | PEELENT 0F THE O-RING 1»
(N 6T Less THAN 0.060 ", FGr 4-14 PARCEL HANDBooK

oo ()]
:




joB ORDER O PROCUREMENT O MAKE/BUY NO. PAGE Z ZC

0O Elec. ] En Env. Hith/Safe ® Account No.
;isUEDTo cmtcl:s“sno;s 0 Mochs‘tl"f:h‘ ] keﬂl:h E:g.g inst. Sci. I/Eng.w g //4//01 8LI2-GE& i‘f;&é Zé
Ordered By: Ext. | Refer Questions T Ext. WORK DISTRIBUTION
Allan DeMello 66 37 Q = a CRAFT s T e T CRAFT o [
Job Requested By: (Client) Ext. MECH. ENG. MECH. SHOP OFF |
\ ‘ 6637 MECH. TECH. OFF ASS'Y SHOP
esign Check By: (Engineer Responsible) Ext. SHOP 26 : MACH. SHOP
66749 SHOP 71 PAINT SHOP
Date SHOP SHEET METAL
XK fiorwe 0:/01/01 SHOP WELDING SHOP
Uob Description: £ kopper
. Udciscon mber ELECT. ENG. C&M OFFICE
K qd Cha COORDINATING CARPENTERS
SNS~ FIES M ER T DRAFTING ELECTRICIANS
) ELECT. FAB. LABORERS
T ELECT. INSTALL MAINT. TECHS
DELIVER TO:  NAME 8idg. | Am. | Ext. | DUE DATE] ELECT. MAINT. PAINTERS
. - | ELECT.Q.A. PLUMBERS
PARTS | A . DeMello F1]25]| bb342-26-00 OPER. CHECK
ASSEMBLY L1 1 JTecH. suep. ' TOTALHRS AT ___ HR.
REFERENCE DISTRIBUTION PRINTS ELEC-MECH. 80 LABOR $
SEND COPIES TO: Bidg. | Rm. J.0. | Dwas. MATERIAL §
Alon DeWielo =2\ |15 SAFETY SHOPS TOTAL $ 15000
N Yz 311259 SAFETY/ENVIRONMENTAL FABRICATION:
A ‘ Q Melbyen 43 v/ | X~ ] ANALYSIS O LBLSHOPS
BY: DATE: DK ouTSIDE SHOPS
PRELIM. |l Attach completed MAKE/BUY
form when Mech. Shops labor
FINAL ds $1000

SPACE RESERVED FOR DEPARTMENTS RECEIVING COPIES

¥ 1 se7s R Siz€ o e g ST P
3 sers Swze 3 f C' ﬁ [ EWTErePR(SES \ ’0]

JOB ORDER

| ser Size 2
PO.# 6506603
ITEM | SHOP DRAWING OR L QUAN- -
NO. USE PART NUMBER TITY NAME - DESCRIPTION - INSTRUCTIONS

| 258404 | | Vacuwm Chambar  Lower Asscmbw,
5SAHO8 44| 2 | Vacuwun Chomber - View F

\

\

25 PHIO 4 Vacuwm Chaemler - Targed Actuator ﬂg% Weld ment

256413 4 B Wadker {Man gnicL

L= (Y

RL-527 (Rev. 10/80)



C & H ENTERPRISES Fax:510-226-6087 Jan 19 ’01 11:16 P.01/01

@ -;ENTERPRISES]:-

EES

801 Boggs Avenue « Fremont, CA 94539 « (510) 226-6083 ~ Fax (510) 226-6087
www.candhenterprises.com ¢ candhent@earthlink.net

AND

Quotation
Date 1-19-01 ) Quote No. DR011901
Name John Mehren |
Company LBNL
Phone (510) 486-5524 Fax (510)486-6668

T
RO

RS LRI R e
Tt i kAL e ey by A R T

o o i

Comments: Thanks for the opportunity to quote this for you. If you have any questions or concems
please feel free to call me.

Thank You , 2

Dennis Rorﬂero

Project Coordinator

General Machining « Jig & Fixtures * Machining of Vacuum Componants » Tooling « Surface Grinding
Prototype & Production » Assamblies « In House Welding « Vacuum Welding « Vacuum Leak Detection
-Equal Oppartunity Employer-



Aiojeioqe [euoneN Asjexeg aouaimen] ‘eluioyed Jo bmuws_::

\I\..v«\% \@\ AL/ §§ Aaq pezuoyiny

*** penur3uod |_<._.

-Adoa s se)sanbay-

oenuodqns siyl JO Ued v Sinpsuo)

payoseny suonipuod pue suudj syl

pue suoues ‘s)si

"JoRAUOOGNS SIY} O} PYe|R) 80USPUOASaLI00

Bupjoed ‘sedtoAul m_a uo

Jeadde | SN Jequinu Joe)uoogrs Syl
T €099059
ebed # Joe5UOOQNS
pesuooqnsg

Ol 31voiNdNA Ni 3DIOANI TIVIN

Tre T | VINHOJIMVD 40 ALISH3AINN

ADHINT 40 ININLHVd3A FHL HLIM
860004S92-€00V-30 "ON LOVHLNOD HO4

AH01lvd08Vv1 TVNOLLVN AT 13aMH39
FON3IHMV1 OANVTHO LSINHS

*squewexTnbex 9Y3 3I9OW 30U OP I¥YJ SWOIT
Xue joefex|pue sBuTMeIp/sSuocTledIFTOoods Y3 O3 SIURULIOFUOD IOF SWE3T SY3 3JO
1T® 3o9dsut|o3 ybra © soaTOSOI Qe AoTe)Ied oyl °SburmeIp/SUOTIROTITOSdS
oYyl UO Po3STT Sau atnbex TIe O3 WIOIUOD TIeYS SWOIT/WE]T Saoqe UL °T
:NOTIIOZASNI /ZONVEASSY ALITYND
N |00°00Z“C 00°00Z‘C YZ|00°T TO-¥VKH-90 *gYETYESZ *Bma TINGT xe9d ‘I93eM ‘PTOFTUERH 4
*¥y0TYeESe
*Baq INgT xeod ‘Ioqurey) umnoeA 3I9brel
N |(00°0S8°T 00°0S8°T YZ(00°T TO-YVH-90 azeddoyD ‘eburTd x03wNnl1OY JobIeL ‘JUSWPIOM €
*Yp8OpESZ °Bag INGT Iod ‘Ioqueyd UMNORA
N [00°00L’E 00°0S8°T va(00°2 TO-¥VYH-90 jebael zeddoy) ‘eobuwTd 3ITOAMBTA ‘JUSUPIOM| T
"YPLOVESZ “Bmg INGT x0d ‘IequeRyd
N [00°0S6°S 00°0S6’S Y2{00°T TO-Y¥YH-90 umnorvs 39bxe] yoddoy) ‘ATqWeSSY ISMOTT T
* 1ZIV¥OITdNd ION 0 -- TO-NYL-£Z NO $0L QIWIIANOD
XVL | NOISN3LX3 3J0ldd 1INN LINN| ALILNYNO J1va AH3AIN3A NOILJIHOS3A/HIGNNN 1Hvd 3N
‘Aiojeioqer] jeuoiieN Asjexusg @ousaIMen] 0} SSLBAIeP JO
0/65E8-12 HO HS Hulisd Xe| sojes SSM%_E z_w__%_i £ NYTIY ‘OTIEWEA( €809-9ZZ (01S) oxewoy stuueq
ay) se ‘pabieyo aqJou pinoys xe| safes elelS-31vS3Y Hod 0} Jealeq / Jeisenbey JOBjUOY) J0j0BNUOdaNS
an-3ioTd jutrod Burddrys ATUQ FO °*3DOV sXed 0€ 123°oN | 9€€TIT
elA dius ‘90’4 suua ) uonepodsuelj swa) JuswAed| ‘ON JOpusA JUNOJOY JBWOISND
€TSY-987-0TS ]
sokn o1Ed WO TOLP6 YO ‘AeTeyzeg
8 | eieq uaisiney gzs xog 0d 6ESY6 WD ‘3uowexd
adeg oTgeARd S3UNOODY snueay sbbog T08
q.wmw g Ho“oz«h_“mmu qe1 XeoTejyaed ooueameI DA sestadasjud H pue D
P 1= Neq oenuooqng .
s VINHOLIMVYO 40 ALISHIAINN YOLOVHINCOANS



Aioresoqer jeuonen Asiesiag eousimeT ‘eluioyes Jo AlsIaAun

00"oo0L’ET

Aq pezuoyiny

-Ado3 s 181senboy- 10BQUOIGNS SIYL JO MEd V INJISuo)
PoyoeNY SUOIIPUO) pue SWId] dYL

u8O9D

9y3 13oedsut
uodn x

Y3TA A3TUIOIWOD UL 3ou

oIw
YOTIOBIIOD

Sutuwrroyuoosuou

* BUTPUtq
TAIOS ¥ SOTT

P3oRIZUOIQNS,

Loya usym
SITNDOI 03 X

ddns TeTIISUMIO) IO0JF SUOTSTAOIJ TRISUSH, POYOeRlIR oYL

pur s mohuo..n_n

mpnou Leur qery KaToyxed oYl °sSjusweITnbox joeIjuodqns

o 309fex 03 xoUlT® IYBTI oYyl sey qeT Lelejyxed OUYL °Z

XiTenbe oaw pur 3j30oBIjUODIYNS STY3 JO 3aed w epwvw oaw

$SNOILIANOD ANV SHYIL

*X3T1ToR3 SBuranjovnuvw
UOTIARDITIqRIF OY3 MOTASI 03 ‘90T30U IO0TIA OTqRUOSE®SI
9yl 3ATSTA 03 3UyBTI oYl SOAISeSOI qu AeTeyreg oUL °€

*UOTIONIISUT UOTITSOASTP INOY3ITM I0 Y3TA sorTddns

TMIOY]RO ©ar X0 AIYSUBUR{IOM IO TRTISIVU UT SATIOSIOP
TUIOFuoDuUou o1k s9TTddng °seorrddns HSutTWwIOojUODUOU JO

Xv1 | NOISN3LX3 3014d LINN LINN| ALILNYND 31va AH3IAN3A NOILdIHOSIa/HITNNN 1HVd 3NN
Aioyes euoljeN Aajexiag aousIme 0} SSUBALSP JO;
0.6$€8- mgm.w_mm a_cuwn_ _xw.h_. M_w_ww ssm._mv_o: z_e_%_i £ NYTTY ‘OTTanad
ay) se ‘pabieyo aq Jou pjnoys Xe| sojes a1eisS-31vS3y HO4 0} JaAle( / Jaysenbey 10BjUOY I0}ORNUOOGNS
dn-3yoTda jutod Surddrys ATUl JO °3DO¥ sfeq 0€ 3I°N | 9€EE€ZIT
eiA diys ‘904 suue ] uonepodsuel] sula} juswAed| ‘ON JOpUaA JUNOJOY JOWOISNY
€TSY-989-0TS —
p TOLY6 WD ‘KAerejyxed
1o/ng | Sieq Uoisiney 8ZS xod 0d 6£SY6 WD ‘auowrexd
3de@ oTqwiAerd S3UNODDY snusay sbHHog T08
_H...Jmm g TO-NVL-€T qeT KAofelyxed osusimwI DA sestadaejumg H pue D
JoAN jeq oesu n .
T mmwmm% i 80MMM° 'VINHOSIVO 40 ALISHIAINN HOLOVHINODANS
oehuoaqne Sl 01 POTE(o) Sousp 01 31VOIdNad NI IDIOANI TIVIN
P O B o oI 112 o = ADH3IN3 40 INIWLHVdIA IHL HLIM
. 099059 - 860004S9.2-€00V-3A "ON LOVHINOD HO4
sbed # Joequooqnsg Ad Ohmwmmmu;@«—mmﬂ.«z_m”% HMWW__W_M
peljuooqnsg ‘ITEeD TITM

‘0L dIHS

VINHOL4ITVYD 40 ALISHIAINN



	M8106
	Engineering Note Page 1
	Engineering Note Page 2
	Engineering Note Page 3
	Apendix A:  Component and Assembly Drawings
	25B100 Modified Actuator, EMT-2.5-2/ Block Up
	25B190 Stainless Steel Forging
	25B400 Chopper Target Complete Assembly Sheet 1
	25B400 Chopper Target Complete Assembly Sheet 2

	25B401 Vacuum Chamber - Initial Machining
	25B402 Bottom Plate Assembly
	25B403 Vacuum Chamber - Bottom Plate
	25B404 Viewport, 4.5" Conflat Flange
	25B405 Vacuum Chamber Weldment Sheet 1
	25B405 Vacuum Chamber Weldment Sheet 2

	25B406 Vacuum Chamber - Mounting Plate
	25B407 Vacuum Chamber Lower Assembly
	25B408 Vacuum Chamber - View Port Flange Weldment
	25B409 Vacuum Chamber - View Port Flange
	25B410 Vacuum Chamber - Target Actuator Flange Weldment
	25B411 Vacuum Chamber - Target Actuator Flange
	25B412 Target Feedthru Port - Conflat Flange
	25B413 Water Manifold
	25B414 Water Manifold Conflat Flange
	25B415 Water Manifold Inlet/Outlet Tube
	25B416 Right Angle Tube, 1/2" O.D. x .035 Wall
	25B417 Right Angle Cooling Tube

	Apendix B:  CAD Renderings and Photographs
	CAD Renderings and Photgraphs, Page 1
	CAD Renderings and Photgraphs, Page 2
	CAD Renderings and Photgraphs, Page 3

	Apendix C:  Outside Vendor Component Information
	Parker O-Ring Handbook (Cover)
	Half Dovetail Grooves
	O-Ring Dimensions
	O-Ring Dimensions

	Swagelok (Cajon) VCO Fittings
	Zero Clearance Connectors
	Swagelok (Cajon) Fitting #SS-8-VCO-1

	Ceramaseal Thermocouple Feedthroughs
	Page 2

	Thermionic EMT Precision Translator
	Page 2
	Page 3


	Apendix D:  Chamber Fiducialization Data
	CMM Feducialization Reference Drawing
	Fiducialization Data Page 1
	Fiducialization Data Page 2
	Fiducialization Data Page 3
	Fiducialization Data Page 4
	Fiducialization Data Page 5


	Apendix E:  Miscellaneous Data
	Rectangular O-Ring Sizing
	LBNL Job Order
	C&H Enterprises Quote
	LBNL Subcontract (page 1)
	LBNL Subcontract (page 2)




