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1. Scope

This engineering note describes the mechanical design for the 30mm Beam Position Monitor
(BPM) and the 40mm Beam Position Monitor. It includes a drawing list of mechanical components
and assemblies, design background, engineering calculations, outside vendor component
information, and rendered pictures.
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30mm BPM Bellows

BPM SMA Feed Thru

40mm BPM Bellows

30mm BPM Bore Tube

30mm BPM Electrode Spool
30mm BPM Bellows Seal Flange
30mm BPM Fixed Flange

30mm BPM Split Flange

30mm Beam Position Monitor
40mm BPM Fixed Flange

40mm BPM Electrode Spool
40mm BPM Split Flange

40mm BPM Bellows Seal Flange
40mm BPM Bore Tube

40mm Beam Position Monitor
30mm QM1 BPM Bellows

30mm QM1 Beam Position Monitor

BPM Assembly Tools

Copies of all drawings are included in Appendix B - active links above are shown in blue.

3. Design Overview

The BPM is based on the design of a 20mm stripline beam position monitor (LANL drawing no.
144Y-618019) that was developed at Los Alamos National Laboratory for the ADT CCDTL. The

MEBT design differs from the LANL design in that machining

the electrodes from a single spool of stainless steel. The
base of the spool electrically shorts the electrodes together.
The signal is taken from the free end through a microwave
feed-through. The slots in the bore tubes (25B173 &
25B183) and the stripline tines on the electrode spool
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(25B174 & 25B180) were designed to maintain a 50Wimpedance. (For details of the electrical
analysis, see SNS-Technical Note FE-EE-012.) The grounded stripline design requires half as
many feed-throughs and should simplify assembly fixturing.

To maintain the 50Wimpedance, the geometry of the electrode, the slot and the gap between
them had to be within a tolerance of +5% of nominal. The tolerance stack and tolerance sizing
calculations are shown in the Appendix. Design issues included sizing the bellows, and having
clearance for the mounting hardware.

To help with alignment problems between the RFQ and the MEBT, a longer bellows (full segment
vs. half segment) was used on the 30 mm BPM that will be assembled into quadruple magnet
one. This significantly increased the amount of X-Y translation motion without significantly
increasing the length in the Z direction (beamline). The following table shows a comparison of
translational motion between a half segment and a full segment for both the 30 mm and 40 mm
bellows:

Half Segment Translational Offset | Full Segment Translational Offset

30 mm Bellows 0.008 in. 0.034 in.

40 mm Bellows 0.008 in. 0.030 in.
All offsets are in a single direction from the center axis of the bellows. See Appendix C for more

detailed calculations.

As a note, tests of the electrical properties were made to a welded prototype of the spool and bore
tube assemblies. Measurements showed the expected shorted 50W shorted behavior, with no
spurious resonances below 8 GHz.

4. Reference

4.1. CCDTL BPM Segment 6/7 20mm Bore, Drawing No. 114Y618019 (Los Alamos National
Laboratory)

4.2. CCDTL BPM Segment 107/108 25mm Bore, Drawing No. 114Y618050 (Los Alamos
National Laboratory)

4.3. Ultra-High Vacuum Microwave Feed-Through, SMA Female (Spec Sheet), Kaman
Instrumentation Publication SMA-1000-3/95. (Copy of spec sheet included in Appendix.)

4.4. Contour Plot of Electrostatic Potential (included in the Appendix).

4.5. SNS Technical Note FE-EE-012, Basic Electrical Design of the MEBT BPM

4.6. SNS Front End Diagnostic, Linac 2000 Conference, Monterey, CA, Aug. 21-25, 2000

4.7. SNS Technical Note FE-ME-042, MEBT BPM Electrode Spot Welding

4.8. Engineering Calculation Notes (included in appendix).

4.9. Standard Bellows Company homepage: www.std-bellows.com

5. Fabrication and Assembly Issues
Most of the component fabrication can be done with conventional milling and turning operations.
However, the following features will be done using wire EDM:

Bore tube inside diameter
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Bore tube slots on inside diameter

Spool inside diameter

Spool electrode tines
The wire EDM allows for better precision on the tighter profile callouts. It also allows for better thin
wall cuts.

Care must be taken during welding to achieve alignment of some components. Alignment of the
electrode spool with respect to the bore tube is achieved using an alignment plate (see DWG
25B130 and DWG 25B185). The fixed O-ring flange must also be carefully aligned with respect to
the bore tube to ensure the correct angular location of the flat on top of the flange (see DWG
25B178 and DWG 25B184).

Because of the compact nature of the design, it is extremely difficult to make internal welds.
External welding is far more practical. To help minimize the problem of virtual leaks caused by
external welds, all fabricated components are ultra-high vacuum cleaned and electropolished
before being welded into the assembly. Since they will be sitting on the shelf for months after
assembly, another cleaning (water based) may be required. The vacuum in the beam pipe will in
the 10 to 10°® torrs range.

The feed-throughs are connected to the electrode tines to maintain electrical contact. The
electrode is made of 316 stainless steel and the feed-through conductor is made of TZM (see
spec sheet in Appendix D). Because the melting point of TZM is so high compared to 316
stainless steel, these two materials are not well suited for TIG welding. Spot welding was chosen
as the most effect method to connect the tine to the feed-through conductor. See Technical Note
FE-ME-042 for details on spot weld settings and technique.

Torch brazing and soldering had been explored as connection method. Finding a suitable solder
or braze material was difficult. The main problem was finding a material that would wet to both
materials at a temperature low enough not to damage the vacuum seal on the feed-through.

6. SNS-FE Personnel

Daryl Oshatz, MEBT Lead Mechanical Engineer
James T. Goulding, Mechanical Engineer

Larry Doolittle, Electrical Engineer

Bob MacGill, Senior Mechanical Engineering Associate
Tom Miller, Mechanical Engineering Associate

7. Appendices

Appendix A: Rendered Pictures of 3-D CAD model
Appendix B: Component and Assembly Drawings
Appendix C: Engineering Calculations and Plots
Appendix D: Vendor Specification Sheets
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30 mm Beam Position Monitor
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32mm Quadrupole Magnet with
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40 mm Beam Position Monitor
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40mm BPM Cross Section View
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42mm Quadrupole Magnet with
40mm Beam Postion Monitor
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ALL WELDS ARE TO BE MINIMUM HEAT FUSION WELDS. ASSEMBLE AS FOLLOWS:
1. ALIGN BORE TUBE (25B173) WITH ELECTRODE SPOOL (25B174) USING ASSEMBLY TOOL 25B676-1.
SECURE WITH TOOL 25B626-2, AND WELD.
2. MOUNT HEAT SINK 25B676-3 TO SMA FEED THRU (25B171), ASSEMBLE TO SUB-ASSEMBLY OF I.1, (ABOVE).
SECURE WITH TOOL 25B676-4 AND WELD, 4 PLACES. DO NOT OVERHEAT FEED THRU.

3. LEAK CHECK ASSEMBLY AND REPAIR |F REQUIRED.
4. SPOT WELD PER LBNL ENGINEERING NOTE FE-ME-042. LEAK CHECK ASSEMBLY.
5. ALIGN SUB-ASSEMBLY OF .4 CABOVE) WITH FIXED FLANGE (25B176). SECURE WITH TOOL 25B676-2 AND WELD.
0 USE AEROSEAL CLAMP OR EQUAL TO ALIGN SEAL FLANGE (25B175) WITH BELLOWS (25B170). WELD.
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8. LEAK CHECK.
N
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i
2. AS IN CLEAN ENVIRONMENT.

AFTER ASSEMBLY,

WRAP TO MAINTAIN CLEANLINESS.

10 - |6 LOCK WASHER, SPRING, HIGH COLLAR, .25" SS 18-8
9 |6 SCR, SCH, .25-28 UNF X .75 LG SS 18-8
8 2 2-029 O-RING SEAL VITON
{ 2oB 1T \ 30 MM BP/ BPM SPLIT FLANGE SS 304L
6 2oB176 \ 30 MM BPM FIXED FLANGE 316 STAINLESS STEEL
5 25B175 \ 30 MM BPM/BP BELLOWS SEAL FLANGE 316 STAINLESS STEEL
4 2oB174 \ 30 MM BPM ELECTRODE SPOOL 316 STAINLESS STEEL
3 25B173 \ 30 MM BPM BORE TUBE 316 STAINLESS STEEL
2 2oB 171 4 BPM SMA FEED THRU
\ 258170 \ 30 MM BPM BELLOWS 347 STAINLESS STEEL
| TEM PART NO REQD DESCRIPTION MATER AL
ADDED NOTES 1.1-1.8. 1/4-28 SCREWS WERE 1/4-20. UNLESS OTHERVISE SPECITIED | SHOP ORDERS | - ERNEST ORLANDO LAWRENCE \
FoPL | DPO 2/10/02| 114" HI-COLLAR WASHERS WERE FLAT, NARROW. PROJECTION = R T BERKELEY NATIONAL LABORATORY freeeet ...|
B/ ITEMS RENUMBERED. IRERN FRAC. £ 1764 [ DHTE™ ONIVERSITY OF CAL IFORNIA - BERKELEVSL
[ 9/26/01 | UPDATED ASSEMBLY MODEL = | XKKE 005 | Angles & 0.57 [SURACE g yorEs (paGE 2) SMS-FES MEBT
D [1/20/00| UPDATED ASSEMBLY MODEL = | KO L 0010 [FINSH &/ TIDENT *pug )éNS MECHANICAL SUBSYSTEMS
C )7 | 8118100 | ADDED PERPENDICULARITY TOLERANCE TERS\DSANR?CE\SHSCALE PRINT feroject 30 MM BEAM POSITION MONITOR :
B BI-5 | 1/21/00 | ADDED WELD SIZES TO SYMBOLS CUANFER TS OF ALL SCREN TREADS 36° ot MICROF I LNED: WG, TYPE scate: |/ | SCALE PRINTS [
B 1121700 | CHANGED ORIENTATION OF EXPLODED VIEW CUT ROUND, 1.5 THREAD RELIEF ON NACHINED THREADS| D¥C TREVOR GOULDING WIE 17-Dec-99 ASSEM SHOMN ON SHEET 1 OF 2 N
B 12100 | ADDED NOTE & UPDATED TITLE BLOCK R Cik MIE 12-Jan-00 | PATENT CLEAR. CATEGORY CobE | DV 10, ] e
FVIDWG |CHK|ZONE| DATE CHANGES 1N ACCORDANCE WITH ASHE Y14.5M & Bds. | o WE - oo | (3315 29B1784 | F 5
c - - - |- - - - _ _ Dvg. File: 250119 Nodel File: 258115 ]
8 7 6 ! 4 3 0 |



Peter  A Luft
hit "Page Down" key for sheet 2


* DWG. NO. SIZE| REV. | SH.

4 3 25B1784 F | 2 1

-
D — C o0 D-D

SECTION C-C

A (4.2) —

(3.98 - 4.26)

R SEE DETAIL B

SN H SEE NOTE |

- | SEE DETAITL E\/ o \ SEEWOTE Do)~ 03 T SEE NOTE |

//
&

SEE NOTE I, 4 PLACES

- o~ . s SEE NOTE |
g AT 0] -
J
¢ L N\ +
E :
¢ ) \
N I \
s S N—
AL SPOT WELD PER NOTE 1.4
] DETAITL B E
SCALE 4/ DETAITL
s SCALE 4/
SECTITON A-A
SCALE 2/ UNLESS OTHERWISE SPECIFIED | SHOP ORDERS |iff - ERNEST ORLANDO LAWRENCE A
CUEL LR = % i | - BERKELEY NATIONAL LABORATORY £77£2ff '"|
SexE 00 [FRAC. £ 164 ol T UNTVERSITY OF CALIFORNIA - BERKELEY
E [N E D03 [ Angles £ 0.5 [SUMACE spe poTES (PAGE 2) SMS-FES MEBT
= |H UKL 0010 JFINISH &/ FIDENT *qpg WS MECHANICAL SUBSYSTEMS
DO NOT SCALE PRINT eroect 30 MM BEAM POSITION MONITOR _
THREADS ARE CLASS 2 N ST
CHANFER ENDS OF ALL SCREW TREADS 3¢ NANE M1 CROF LWED: e T scae: |/ | SCALE PRINTS |-
CUT ROUND, 1.5 THREAD RELIEF ON HACHINED THREADS | BYC TREVOR GOULDING DATE 22-Dec-99 ASSEM SHOWNON SHEET 2 OF 2 _
BT T
| b LOOSE SCALE

I ACCORDANCE WITH ASHE V14,5 § 845, o TE - a0 | (L3313 25B1784 | F

7 6 5 ! 4 3 0 B




DWG. NO. SIZE REV. | SH.
8 7 6 5 * 4 3 25B1794 D | | 1
— = .005+.002
| R.005
S i A N
45° X .010
7350 .
REAK CORNERS TO T
APPROX. R 0.005
.089
084
\4 70°
e T
<—/
.02 —— -
= —— .052-+.002
DETAIL B
SCALE 2071
2255 o~
450, 6X
1.68
- - - - /225 )2.030-+.005 -
O Q 010 xSEE DETAIL B
| @1'575-.000 THRU
(40mm) .
A SR 45° X .03, 2X
30 —= = 7.266 THRU, 8X
CENTERED ON ¢3.000
+.005
u@z.ooo__ooo X V.05 SECTION A-A 316 STAINLESS STEEL
DESCRIPTION MATERIAL MAT. LOCATION

UNLESS OTHERWISE SPECIFIED ACCTSHOP ORDINEORS D?E‘E- ERNEST ORLANDO LAWRENCE N

CUEL LR = - D 6% BERKELEY NATIONAL LABORATORY ——= '"|

SRS FRAC. - 1/64 [T DATE UNIVERSITY OF CALIFORNIA - BERKELEY’\

D AZ 1/21/00 | MODIFIED O-RING GROOVE AND WELD PREP. & [XXX + 00 Anges = 05 | SURPACE g FCTROPOLISH SMS-FES MEBT
NOTES c 3/30/00 | REPLACED DRAWING BORDER = [RXXX L 0005 [FINSH '/ [DENT ~qpg NS MECHANICAL SUBSYSTEMS

C A6 | 3/20/00 CHANGED SLOT & ADDED STEP TERSDS ANREQchs ZSCME CRUNT procr o 40 MM BPM FIXED FLANGE -
. ULTRA-HIGH VACUUM CLEANING & PACKAGING REQUIRED. 3 w700 | ADDED NOTE & UPDATED TITLE BLOCK R S ey el 4 PROJECT _ WCRCFLVED, | WG, T SNV | cpe 1/ RO NoT
B A6 | 1/21/00 | INCREASED C'BORE DEPTH CUT ROUND, 15 THREAD RELIEF ON MACHED THREADS | DO TREVOR GOULDING DATE f1-Jan-00 PART 25B184 SHEET 1 OF 1 5
BREAK EDGES (016 MAX. ON MACHNED WORK CHK . DWG. NO. SIZE REV. g‘
B D5 | 1/27/00 | ADDED CHAMFER AND ROUND REVOVE. BURRS. WELD SPLATTER & LOGSE SCALE gy DARYL OSHATZ DATE - PATENT CLEAR: | DESIGN ACCT. NO. | CATEGORY CODE 4
REV DWG CHK ZONE DATE CHANGES N ACCORDANCE WITH ASHE YHSH & B 5" DARYL OSHATZ DATE - FE3sz | 25B1794 D £

c - - - |- - - Dy Fie: 25BI79 Model Fie: 25B179 |

8 7 6 5 ! 4 3 0 |



DWG. NO. SIZE REV. | SH.
8 / 6 S * 4 3 2581804 E | 1 1
.04 — i . .
45 X .010+.005
05 —= = R.005-+.005
N
‘ I
‘ ]
/
[ k
+
2 72,000 008 p,
' )2500-+.003
12.25 o - - - -
#1170
~
‘( B
SEE DETAIL
| 2.852 -
v L
\ 047+4+.003 L
‘ 4 V - / L .
, A f;
B 10 — - ———————————— / \ \\
—— .015 \
DETAIL B / 4X .15&[.002 J
SCALE 3/1 71668002 f e f \
| oos/A e N ‘ >
71,004 B : | ?
\\ / 4X .300+.002
\ - || .005 A
\\ % e R.06, 8X
| 2.880 \ -7 -
| \ R /
+000 I
A - /.054 505 THRU, 4X 2930 -
3 < 004 A B
3.48 -—
R.15, 8X
SECTION A-A
NOTES
. STRESS RELIEVE PART PRIOR TO FINISH TURNING PROCESSES. 316 STAINLESS STEEL
DESCRIPTION MATERIAL MAT. LOCATION
2. DIMENSIONING & TOLERANCING IS PER ANSI Y145M-1982. ALL UNLESS OTHERWISE SPECFED | SHOP ORDERS & - =
DIMENSIONS ARE IN INCHES. REFERENCE DIMENSIONS ARE SHOWN SROJECTION. ko " . ERNEST ORLANDO LAWRENCE :‘-">| A
IN PARETHESIS. b S 0 - gD kD BERKELEY NATIONAL LABORATORY \|
E AZ C8 | 3/4/01 | ADDED DIMENSION (/9225 2| XX k00 FRAC. + V64 OB DATE UNIVERSITY OF CALIFORNIA - BERKELEY L
bDEBURR ENTRANCE AND EXIT OF HOLE TO A SHARP EDGE (4X) D | AZ 5/30/00 | UPDATE BORDER FORMAT - i-xxiog‘oos m';: L5 SR ELECTROPOLSH SNS-FES MEBT
= . . IDENT
4 POSITIONAL TOLERANCES & DATUM FEATURES OF SIZE APPLY D | AZ A4 [5/30/00 CHANGE RADIUS ON TINE ROUND e e ™o NS MECHANICAL SUBSYSTEMS
REGARDLESS OF FEATURE SIZE (RFS) D AZ A3 |5/30/00 CHANGED TINE LENGTH e I S 2 RO 40 MM BPM ELECTRODE SPOOL i
c A8 | 2/14/00 | ADDED NOTE 2 CHAVFER ENDS OF ALL SCREW TREADS 20° NANE | SPALLATION NEUTRON SOURCE MICROFLMED: DG TYPE SO OV | sepe 2/1 SOALE PAATS
5. SEE 25B178 FOR CLEANING AND HANDLING PROCEDURES. C D7 | 2/14/00 | ADDED MISSING DIMENSION CUT ROUND, 15 THREAD RELEF OV MACHIED THEADS | OWG TReVOR GOULDING DATE f1-Jan-00 PART 25B184 SHEET 1 OF I |
B 1/27/00 | GENERAL CHANGES FOR IMPROVED MANUFACTURABILITY SEOE B YELD PATTE 1 8 S CHK DARYL OSHATZ ONE -Jan00 | PATENT CLEAR CATEGORY COE | DWG. 1O 2
REV DWG CHK ZONE DATE CHANGES IV ACCORDANCE WITH ASHE Yi65H & B! 5" DARYL OSHATZ DATE 12-Jan-00 wov oo | FE3313 | 2DB1804 | E £
r - - - |- - Dy Fie 258180 Model Fie: 258180 |
8 7 6 5 ! 4 3 0 |




DWG. NO. SIZE REV.

25B1814

SH.

225

45 X .03

ROI5 —

SECTION A - A

130
125
o5l — ==
120 —=— | =

.05

Q %2150 THRU
\\\\\\
7.266 THRU, 4X . 1- . | - - -
CENTERED ON ¢ 3.000
. 25B181 4D |
Q 72500
/2550 S |
350 >8
316 STAINLESS STEEL
DESCRIPTION MATERIAL MAT. LOCATION
SER -,

UNLESS OTHE‘RWISE §PECIFIED ACCTSHOP ORDINEORS i - ERNEST ORLANDO LAWRENCE :"}I A

NOTES PROJECTION: = g . BERKELEY NATIONAL LABORATORY {
2| XX+ o FRAC. £ 164 | DATE UNIVERSITY OF CALIFORNIA - BERKELEY’\

1. ULTRA-HIGH VACUUM CLEANING & PACKAGING REQUIRED. & [XXX + 00 Anges = 05 | SURPACE SMS-FES MEBT
= [RXXX L 0005 [FINSH '/ [DENT ~qpg SNS MECHANICAL SUBSYSTEMS

DO NOT SCALE PRINT erosecr 40 MM BPM SPLIT FLANGE -
THREADS ARE CLASS 2 PROJECT 5O NOT &
D | AZ 2/20/00 ADDED MISSING DIAMETER DIMENSION IN 2D CHANFER ENDS OF ALL SCREW TREADS 30° NAME MICROFILMED: DWG. TYPE SHOWN ON scae: 211 SCALE PRINTS 2‘
C |AZ 1/21/00 | MODIFIED DIMENSIONING AND HOLE TO IMPROVE ASSEMBLY MATING | CUT ROUND, 15 THREAD RELIEF ON MACHNED THREADS | DW° TREVOR GOULDING DATE 2Nov-00 PART 25B184 SHEET 1 OF 1 -
BREAK EDGES (016 MAX. ON MACHNED WORK CHK . DWG. NO. SIZE REV. §
B 127/00 | ADDED NOTE & UPDATED TITLE BLOCK AEVOVE BURRS, WELD SPLATTER & LOSE SCALE BY DATE N PATENT CLEAR CATEGORY CODE 2EB1814 D g
REV DWG| CHK |ZONE | DATE CHANGES IN ACCORDANCE WITH ASVE YIASH & 846 AR DATE N pesion accT. ho. | FE3313 £

- |- Dwg. File: 25BI81_Model_File: 25B181 |

8 ! 4 3 0 |



25B1824 D 1

* DWG. NO. SIZE REV. | SH. 1

.052+.002
2 70

c
\

\ZX BREAK CORNERS TO
APPROX. R 0.005

089
084

— - _27 e E—

005+.002 013 B +005
: : - = 130455
A - ggz‘g‘ 2%1 X '02\ SEE DETAIL B

<
L

2.030+.005

72500 2130

1224 72500

——.080

A\ o -

Osbom |

IR

@1.750 THRU
SECTION A - A 316 STAINLESS STEEL
DESCRIPTION MATERIAL MAT. LOCATION
SER
UNLESS OTHE‘RWISE SPECIFIED ACCTSHOP ORDINEORS o ERNEST ORLANDO LAWRENCE -\
PROJECT IO = - D BERKELEY NATIONAL LABORATORY '"|
NOTES 2 | XX £ O FRAC. = 164 |® . DATE UNIVERSITY OF CALIFORNIA - BERKELEY
& [XXX + 00 Anges = 05 | SURFACE b\ ECTROPOLISH SMS-FES MEBT
< | XXXX £ 0.005 FINISH 125 IDENT
1. ULTRA-HIGH VACUUM CLEANING & PACKAGING REQUIRED. 00 NOT SCALT PR N oo TAG SNS MECHANICAL SUBSYSTEMS
D AZ 1/21/00  MODIFIED DIMENSIONING TO IMPROVE TOLERANCE STACK UP e I S 2 PROJECT 40 MM BPM BELLOWS SEAL FLANGE
C 3/30/00 | REPLACED DRAWING BORDER CHAVFER ENDS OF ALL SCREW TREADS 30° i MICROFILMED: Dhe. TYPE sHomN oN - geme 2/ SALE PRITS
C D7 |3/30/00 | CHANGED SLOT & ADDED STEP CUT ROUND, 15 THREAD RELIEF ON MACHED THREADS | DO TREVOR GOULDING DATE f1-Jan-00 PART 25B184 SHEET 1 OF 1
BREAK EDGES 016 MAX. ON MACHINED WORK CHK _ _ WG, 0. sz | REV.
B 1/27/00 | ADDED NOTE & UPDATED TITLE BLOCK REWOVE BURRS, WELD SPLATTER & LODSE SCALE gy DARYL OSHATZ DATE PATENT CLEAR: DESIGN ACCT. NO. | CATEGORY CODE
REV DWG CHK ZONE | DATE CHANGES IV ACCORDANCE WTH ASHE Yi5H & Bl 5" DARYL OSHATZ DATE - FE33z | 25B1824 D
- - - . . _ _  _ _Dwg._File: 258182 Model File: 25812 |
6 5 ! 4 3 0 |

Rev. 1/29/2000



DWG. NO.

25B1834

SIZE REV.

SH.

004

2X
SCALE 271

.040+.005

SECTION A - A

R.005

L

——.063+1.005

SEE DETAIL B

= = .063+.005
- - 250+.005
—DEBURR TO
SHARP CORNERS
|
J | ULL R
0741 .005 /
4X 142-+-.005 - -
<& 004 A B 967-+-.001
15 199/197

¢ 2.000+.005
SEE DETAIL D SEE DETAIL D #
MIRROR IMAGE ——— D secron C-C
| A SCALE 471 SCALE 471
/ |
I | %J ‘ ui\
,fﬁ,jfff ffffffffffffffffffffff f,,,,/
-c I
|
|
+000
@1-999_.002 Wmoyr Bl
1,004 A +000
) @ - - - - - : : ) 71999
R.104 004 A
72133004 =/ bk ~ 25BI83 4C |
1 o e A — ]
|
|
R.926 |
478 . 1 T e S :
‘ 1 = = e Ay |
e | Al
K 7\ .004 AB |
——Y B < 7168 X 110
71577 THRU | 001 A
/5 1.004 B - 2.852 ™
A - ;1:' !
B ' - 316 STAINLESS STEEL
DETAIL B DESCRIPTION MATERIAL MAT. LOCATION
SCALE 4/1 UNLESS OTHERWISE SPECIFIED SHOP ORDERS |3 - ERNEST ORLANDO LAWRENCE A
TYPICAL 4 PLACES PROJECT ION: = 5 B |59 BERKELEY NATIONAL LABORATORY £72£2ff '"|
2 x4+ o FRAC = V64 IR DATE UNIVERSITY OF CALIFORNIA - BERKELEY
= | XXX £ 00f Angles & 05 SURPACE | ECTROPOLISH SNS-FES MEBT
S | XXX £ 0005 |FNSH %/ [mENr g SNS MECHANICAL SUBSYSTEMS
NOTES DO NOT SCALE PRINT PROJECT 40 MM BPM BORE TUBE -
C Az 1/17/00] ADDED WELD PREPARATIONS TO FEDDTROUGH HOLES M 05 F AL SREN S FrOECT w0 TeE | somon g 2/ o
. ULTRA-HIGH VACUUM CLEANING & PACKAGING REQUIRED. C | AZ 1/17/00| ADDED WELD PREPARATIONS TO BOTH ENDS CUT ROUND, 15 THREAD RELIEF ON MACHNED THREADS | DW° TREVOR GOULDING DATE 2MNov-00 PART 25B184 SHEET 1 OF 1
B 1/27/00| GENERAL CHANGES FOR IMPROVED MANUFACTURABIGEEE hive Yoty st 1 e soe o one PATENT CLEAR CATEGORY o0E | DWG. N0 e |
REV |DWG |CHK | ZONE | DATE CHANGES IN ACCORDANCE WITH ASHE YWSM & B4 AR DATE et | FE3313 | 2581834 | C £
- - - |- - — " _Dwg Fie 25BI83 Model Fie: 258183 |
8 7 6 5 ! 4 3 0 |




DWG. NO.

25B1844 D | 1 1

SIZE| REV. | SH.

2

j>444444

FIN
WEL
|

S

D OO —1 O O I~ o

| SHED PART TO BE VACUUM TIGHT. LEAK RATE NOT TO EXCEED Ix[07-8 torr [/sec. He.
DS ARE TO BE MINIMUM HEAT FUSTON WELDS. ASSEMBLE AS FOLLOWS:

ALTGN BORE TUBE (25B183) WITH ELECTRODE SPOOL (25B180) USING ASSEMBLY TOOL 25B676-1.

SECURE WITH TOOL 25B626-2, AND WELD.

MOUNT HEAT SINK 25B676-3 TO SMA FEED THRU (25B171), ASSEMBLE TO SUB-ASSEMBLY OF .1, (ABOVE).
SECURE WITH TOOLS 25B676-4 AND 25Be76-5. WELD, 4 PLACES. DO NOT OVERHEAT FEED THRU.

LEAK CHECK ASSEMBLY AND REPAIR [F REQUIRED.

SPOT WELD PER LBNL ENGINEERING NOTE FE-ME-0472. LEAK CHECK ASSEMBLY.

ALTGN SUB-ASSEMBLY OF | 4 (ABOVE) WITH FIXED FLANGE (25B179). SECURE WITH TOOL 25B676-2 AND WELD.

USE AEROSEAL CLAMP OR EQUAL TO ALIGN SEAL FLANGE (25B182) WITH BELLOWS (25B172). WELD.
ALTGN SUB-ASSEMBLY OF .5 (ABOVE) WITH SUB-ASSEMBLY OF 1.6 (ABOVE) AS DESCRIBED IN [.6. WELD.
LEAK CHECK.

FMBLE IN CLEAN ENVIRONMENT. AFTER ASSEMBLY, WRAP TO MAINTAIN CLEANLINESS,

BY

10 |6 LOCK WASHER, SPRING, HIGH COLLAR, .25" SS 18-8
9 |6 SCREW, MODIFIED, .25-28 UNF X .72 LG SS 18-8
8 2 2-033 0-RING VITON
{ 258183 \ 40 MM BPM BORE TUBE 316 STAINLESS STEEL
6 25B 182 \ 40 MM BPM BELLOWS SEAL FLANGE 316 STAINLESS STEEL
5 258181 2 40 MM BPM SPLIT FLANGE 316 STAINLESS STEEL
4 258180 \ 40 MM BPM ELECTRODE SPOOL 316 STAINLESS STEEL
3 258179 \ 40 MM BPM FIXED FLANGE 316 STAINLESS STEEL
2 2oB 12 \ 40 MM BPM BELLOWS 347 STAINLESS STEEL
\ 2oB 171 4 BPM SMA FEED THRU
| TEM PART NO REQD DESCRIPTION MATER AL
St
UNLESS OTHER‘W\SE SPECIFIED WSHOP ORDERS i ERNEST ORLANDO LAWRENCE ~— X &
CROJECTION = - i IS BERKELEY NATIONAL LABORATORY '"|
iR EAN FRAC. & 1/64 [0l e UNIVERSITY OF CALIFORNIA - BERKELEY
E [N E D03 [ Angles £ 0.5 [SUMACE spe poTES (PAGE 2) SMS-FES MEBT
PL | DPO 2/10/02| ADDED WELDING AND FABRICATION NOTES |.[-|.g. |[=Lftth £ 0.010 JFINISH %/ [IDENT =g WS MECHANICAL SUBSYSTEMS
DO NOT SCALE PRINT [Prose
C DT | 8/18/00 | ADDED PERPENDICULARITY TOLERANCE st e 40 MM BEAM POSITION MONITOR
B BI-5 | 1/21/00 | ADDED WELD SIZES TO SYMBOLS CUANFER TS OF ALL SCREN TREADS 36° ot MICROF I LNED: WG, TYPE scate: |/ | SALE PRINTS |
B 1121700 | CHANGED ORIENTATION OF EXPLODED VIEW CUT ROUND, 1.5 THREAD RELIEF ON HACHINED THREADS | BYC TREVOR GOULDING WIE |1~ Jan-00 ASSEM SHOMN  ON SHEET 1 OF 2
B 12100 | ADDED NOTE & UPDATED TITLE BLOCK S e Cik oTe PATENT CLEAR. CATEGORY CODE | OWG. NO. SIZE] REV.
EV|DWG[CHK [ZONE| DATE CHANGES [N ACCORDANCE WITH ASNE Y14.50 & B4s. i DATE - oo PR35 | 2581844 | D

4

3



Peter  A Luft
hit "Page Down" key for sheet 2


4 3 25B1844 D

* DWG. NO. SIZE| REV. | SH. 1

v "
g

/@ |
(= B =

SECT ION D-D oo C_C

—~—— (4. 20) ———————

SEE DETAIL B

E 3T SEE NOTE
SEE DETAIL '
ATy 5T SEE NOTE |
(w7 SEE NOTE 1, 4 PLACES

| /i T

/ \ z S

J

( ﬁ Lo SEENOTE Dyp—gg7,7 §

T - [\’ 1]

K | IS
‘ * AN,
/ \I\I\I\IUU DETAIL E
_ e SCALE 4/
o \/
. B SPOT WELD PER NOTE |.4.
SCALE 4/
SECT ION A-A
UNLESS OTHERWISE SPECIFIED | SHOP ORDERS | - ERNEST ORLANDO LAWRENCE
R = I - M |1 - BERKELEY NATIONAL LABORATORY “~£227 '"|
g | fAE D FRAC. & 1764 |00 - - UNTVERSITY OF CALIFORNIA - BERKELEY
& | 0,05 Angles £ 0.5 [SURACE Spe yoTes (PAGE 2) SMS-TES MEBT
= |H UKL 0010 JFINISH &/ FIDENT *qpg WS MECHANICAL SUBSYSTEMS
DO NOT SCALE PRINT Freosect 40 MM BEAM POSITION MONITOR =
THREADS ARE CLASS 2 PROJECT 55 NoT
CHANFER ENDS OF ALL SCREW TREADS 30° uANE MICROF ILNED: G Tree scate: | /| SCALE PRINTS -
CUT ROUND, 1.5 THREAD RELIEF ON MACHINED THREADS g&e TREVOR GOULDING DATE | 1-Jan-00 ASSEM SHOWN ON SHEET 2 OF 2 '
B0 S, D ST 4 Lot 0|5
) & LOOSE SCALE

I ACCORDANCE WITH ASHE V14,5 § 845, o TE - o | (03313 20B1844 | D

8 7 6 o) 4 4 3 ) - — — — —



DWG. NO.

25B1874 | B

SIZE| REV. | SH.

NOTES
. FIN
ALL WEL

|

|

|

|

|

|

|
2. AS

3
4
9.
.6
!
8
N

[SHED PART TO BE VACUUM TIGHT.
DS ARE TO BE MINIMUM HEAT FUSTON WELDS.

e

EMBLE IN CLEAN ENVIRONMENT.

torr |/sec. He.

LEAK RATE NOT TO EXCEED Ix[0"-8
ASSEMBLE AS FOLLOWS:
ALTGN BORE TUBE (25B173) WITH ELECTRODE SPOOL (25B174) USING ASSEMBLY TOOL 25B676-1.
SECURE WITH TOOL 25B626-2, AND WELD.
MOUNT HEAT SINK 25B676-3 TO SMA FEED THRU
SECURE WITH TOOL 25B676-4 AND WELD, 4 PLACES.
LEAK CHECK ASSEMBLY AND REPAIR [F REQUIRED.
SPOT WELD PER LBNL ENGINEERING NOTE FE-ME-042. LEAK CHECK ASSEMBLY.
ALTGN SUB-ASSEMBLY OF .4 (ABOVE) WITH FIXED FLANGE (25B176).
USE AEROSEAL CLAMP OR EQUAL TO ALIGN SEAL FLANGE (25B175) WITH BELLOWS (25B186). WELD.
ALTGN SUB-ASSEMBLY OF .5 (ABOVE) WITH SUB-ASSEMBLY OF 1.6 (ABOVE) AS DESCRIBED IN |.6.

LEAK CHECK.

(25B171), ASSEMBLE TO SUB-ASSEMBLY OF .1, (ABOVE).

DO NOT OVERHEAT FEED THRU.

WELD.
WRAP TO MAINTAIN CLEANLINESS.

AFTER ASSEMBLY,

SECURE WITH TOOL 25B676-2 AND WELD.

10 | 6 LOCK WASHER, SPRING, HIGH COLLAR, .25" SS 18-8
9 | 6 SCR, SCH, .25-28 UNF X .75 LG SS 18-8
8 2 2-029 O-RING SEAL VITON
1 25B 186 | 30 MM QM1 BPM BELLOWS 347 STAINLESS STEEL
6 2oBITT | 30 MM BP/ BPM SPLIT FLANGE SS 304L
) 25B 176 | 30 MM BPM FIXED FLANGE 316 STAINLESS STEEL
4 25B 175 | 30 MM BPM/BP  BELLOWS SEAL FLANGE 316 STAINLESS STEEL
3 25B 174 | 30 MM BPM ELECTRODE SPOOL 316 STAINLESS STEEL
2 25B173 | 30 MM BPM BORE TUBE 316 STAINLESS STEEL
| 2oB 1T 4 BPM SMA FEED THRU
I TEM PART NO REQD DESCRIPTION MATERTAL
SER
UNLESS OTHERWISE SPECIFIED _SHOP ORDERS |,/ ERNEST ORLANDO LAWRENCE -~ N
CROJECTION = - i i) BERKELEY NATIONAL LABORATORY '"|
SIS EN FRAC. & 1/64 [0l DATE UNIVERSITY OF CALIFORNIA - BERKELEY
Z | A 005 | Angles &£ 0.9 JSURFACE g yorrs (paGE 2) SMS-FES MEBT
S| XXX 4 0,010 | FINISH 135/ IDENT
= JENT TG WS MECHANICAL SUBSYSTEMS
ADDED NOTES I.1-1.8. 174-28 SCREWS WERE [/4-20. TEREQADS ANR?C&SHSCME PRINT  Ferosect og 7 30 MM QM1 BEAM POSITION MONITOR :
2/ 10702 | A" HI-COLLAR WASHERS WERE FLAT, NARROW. CHANFER ENDS OF ALL SCREW TREADS 31° e MICROFILED: | DI, TTFE |/ SCALE PRINTS |-
B/M ITEMS RENUMBERED. CUT ROUND, 1.5 THREAD RELIEF ON NACHINED THREADS | Y6 TREVOR GOULDING ATE 23-MHay-00 ASSEM SHOWN O SHEET 1 OF 2 N
BREAK EDGES 016 MAK. ON MACHINED WORK CHK - ) DWG . NO. SI7F REV. §
0/23/00  INITTIAL RELEASE RENOVE BURRS, WELD SPLATTER & LOOSE SCALE 5y DFO Mt PRI LR AR COnE 25B1I874 B 3
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ULTRA-HIGH VACUUM MICROWAVE FEED-THROUGH,
SMA FEMALE

. o
- =204 %.001
- [ ¢
SMALF ) ih : - .
INTERF ACE \ T T | i .194
H 1 S = N = — - — +,001
| 2 f Y 4 1 - DA
o u d e
¥ 1 1-
PlZ3—1 i L 142 +.00]
(.760) -~ DTA
TO SEAL L 062 £.001
= i. 100 DA
SPECIFICATIONS
Impedance: 50 ohms. Materials:
Frequency range: D b 20 GHz. Oleiter body: M stainless steel, 31610 stainless
VESWR: 1.03:1 max 1o 3 GHz; steel, or Inconel”
1.15:1 max to 20 GH=z. Center condyctor: TZM molybdenum per
Imsertion loss: 0,10 dB max @ 3 GHz.; ASTAM B3G5
0.50 dB max & 20 GHz. [nsulator: ALJ, strengthened boro-silicate seal
Insulation resistance: =10 ohms. (130,000 psi compressive strength).
Voltage: 1,500 VEMS. Connector contect: Gold-plated BeCu.
Operating temperature range: Weldability: Laser, e-beam, TIG.
Based on oufer body material - Custom materials: Cupronickel, monel, and
304 slainless steel: 777K to 573°K titamium.

{-1962 to +300"C).
316 stainless steel; 47K to 573°K
(-269°C to +300°C).
[nconel™: 777K 1o 773K (-196°C to +500°C),

Hermeticity: <1x10'" oc He,/sec.
Radiation: =200 megarads gamma, KAMAN
Connector interface: SMA per MIL-C-39012. INSTRUMENTATION

MICEOWAVE PRODUCTS GROUP

A FORTUNE 500 COMPANY

1500 Garden of the Gods Koad
Colorado Springs, Colorade 80907
Telephone 719/593-1821

Fax 719/599-1823

Publication SMA-T000-3/95 & Copyright 1995 Kaman Instrumentation Corparation Prinked in LISA
Imconel is o registered trademark of Humtington Alloys
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