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Introduction

The Lawrence Berkeley Laboratory is participating in a collaborative
effort to design and construct the central calorimeter for a major detector
to be operated at the Superconducting Super Collider (SSC) accelerator at
Waxsahatchie, Texas. We are responsible for the design of two each = 110
ton endplug calorimeters for this detector. In order to provide complete

-information on this de51gn, we must provide procurement costs for each
component.

In particular we need engineering estimates of the fabrication costs
for these endplugs. Atsome future date, there will be solicitations for fixed
price contracts to construct these endplugs, along with other majar
subsystems of the detector.

The enclosed packet of information and drawings provide details on
the current endplug absorber structure design which may differ from our
final configuration.

We would be most pleased to have your participation in estimating
the cost of labor and material for the the steel absorber structure of these
endplugs.

Endplug Absorber Structure Description

The torro-conical frustum shaped, low carbon steel endplug absorber
structure consists of layers of flat, annular absorber plates and trapezoidal
shaped wedge plates all fastened together by symmetric arrays of short,
cylindrical tie-rods, the ends of which are welded to every other absorber
plate (as assembly /stacking proceeds) as shown on LBL/SSC drawings
20M6006 and 20M6016. The structure consists of 2 regions, hacl and hac2
which differ primarily in the thickness of absorber plates and the size of
tie-rods.

The final endplug constructed with this absorber structure design is
' shown in Figure 6-56 ( for reference, from the detector collaboration's
Technical Design Report, 4/1/92). The endplug is supported from another
part of the calorimeter (not shown) using bolted flanges; LBL drawings
20M6133 and 20M6143.

For most of the structure, the absorber plates are very similar except
for diameter(s), thickness, feature size, and location--these have been
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FIG. 6-56. =\mnke. Two views of the removable hadronic plug. The structure consists

of annular absorber plates and trapezoidal wedge plates connected by ‘arrays of short tie-rods,
welded to every other plate. Pizza pans containing tiles for eight towers are removed radially
from absorber slots when the cantilever supported plug has been withdrawn from the endcap.
Readout fibers (under the plugs thin, outer sheet metal panels) are routed to PMTs at the
back plate, and source tubes are under the bore skin. Tiles (and fibers) and pizza pans are

installed using a “last in = first out” assembly sequence simplifying replacement of those subject
to radiation damage.

Source file SDCCAL.TEX at 12:07 on 20 February 1992: Page 6-71




37

titled as "generic" plates, each with 96, counter-sunk through-holes placed
on 3 different (concentric) hole radii.

At various axial locations within the endplug, however, there are
“transition" absorber plates, also with 96 holes, but with 6 different -
(concentric) hole radii.

Finally, the hacl "front" plate and the hac2 rear strongback have half
as many tie-rod holes (48) as the "generic" plates, and the strongback has 2
additional rings of 32 each, drilled and tapped through-holes. All wedge
plates are 6 mm thick ground stock, and contain 3 holes each.

LBL drawings 20M6046, 20M6086, 20M6034, and 20M6074 illustrate
details of the generic hacl and hac2 absorber and generic wedge plates,
respectively, and 20M6112 illustrates the tie-rods. Drawings 20M6024
and 20M6104 depict the endplug's hacl plate no. 1 and hac2 rear
strongback respecﬁvely LBL drawings 20M6054, 20M6064, and 20M6094
show details of the "transition" plates.

Finally, drawings 20M6154 and 20M6164 show generic detalls of the
16 each, = 3 mm wide x = 2 mm deep (radial & curved end) machined
grooves common to all absorber plates (back side only) . The straight
portion of these grooves must be machined into the plates after the first set
of tie-rod welds are made (see notes on 20M6016). We propose using a
skill saw or router with a suitable template for these straight grooves. The
short, curved extensions of these radial grooves, which will become
tangent to the absorber plates' inner edge, could be router cut with
suitable templates (2) prior to welding the tie-rods, or after, as
appropriate.

The bill of materials on assembly sequence drawing 20M6016 lists the
complete set of absorber plates, wedge plates, and tie-rods required for
one endplug absorber structure. Drawing 20M6006 shows overall
external dimensions and tolerance requirements.

Design Goals and Assumptions

A primary design goal for the endplug is to utilize stock (absorber)
plate made to commercial thickness and flatness tolerances wherever
possible to avoid the expense of surface machining or grinding. However,
the flatness tolerance on U.S. commercial steel plate is too loose to
accomplish this.

We therefor assume the vendor will pay a premium price for selected
absorber stock blanks which meet the flatness tolerances (= 0.1 inch) and
the thickness tolerances (+/- 0.1 inch) specified on LBL drawings, which
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may require a special mill run. All required endplug machining will be
"rough” (250 p-inch RMS).

Review of overall endplug tolerances on assembly drawing 20M6006
(which are not finalized) will show that plate surfaces within the finished
structure can tolerate an accumulative out-of-parallelism by as much as =
0.25 inch, however the overall endplug length tolerance (+/- 0.25 inch-not
shown) is quite tight for a stack of 61 absorber plates, each of which could
vary in thickness by +/- 0.1 inch. We feel this tolerance can be met if each
stock absorber plate is pressed or edge clamped nearly flat (externally
applied load) against previous plates in the stack as the tie-rods' second
weld is made as described in notes on 20M6016. _

The maximum magnitude of these externally applied loads are
estimated in Ref. 1 (attached), along with a suggestion for loading
fixtures. This loading capability must exist at the vendor's site, or other,
more costly fabrication techniques (ground absorber plates) must be used.

The following section outlines the scope of fabrication effort as we
envision it. Alternate suggestions leading toward a minimum cost design
for the actual construction will, of course, be accepted and are encouraged.

Scope of Work

A vendor who is awarded the contract for fabrication of the endplug
calorimeter absorber structure will be expected to provide all materials,
tooling, machining, welding and labor required to produce 2 each such
structures as outlined in the attached description.

Plate Machining (all 250 p-in RMS)

We assume absorber plates and wedge plate stock will be furnished
as flame-cut blanks meeting flatness and thickness requirements specified
on the accompanying LBL drawings.

a. Wedge plates ,

The thickness of wedge plates (16 ea. in a given endplug assembly
layer) will of necessity be tightly toleranced (see drawings), and
consequently, will be furnished as blanchard ground stock. We assume that
each set of 16 trapezoidal plates of a given size can be fly-cut and drilled in
a clamped-stack arrangement to the required finish dimensions.
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b. Absorber plates

We assume that absorber plates of stock commercial finish will be
used, but flatness and thickness variations must be tighter than U. S.
commercial tolerances—-meeting LBL drawing specifications.” We expect to
pay a nominal premium price for this "select stock". Secondary machining
will only be required if the as-rolled properties cannot meet flatness and
thickness tolerances specified on the drawings. Machining is therefor
limited to:

1) inner and outer diameter cutting,
2) hole drilling & counter-sinking (also tapping on 20M6104),
3) =3 mm wide x = 2 mm deep groove machining (16 per i)late):

a) straight radial part—(skill saw or router cut grooves after
welding one end of the tie-rods prior to assembly stacking),

b) curved part extensions (NC mill or router cut before or after
the forgoing welding, as appropriate),

4) surface machining (strongback, 20M6104, only).
c. Flanges

1) surface machining, both sides,

2) inner and outer diameter cutting,

3) hole drilling and tapping,

4) radial slot milling on 20M6143.
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Welding

All welding must be performed by certified welders as specified by the
American Welding Association. Automated welding techniques may be
used. ' '

a. welding of "first tie-rod end" prior to assembly stacking/welding
(incduding weld spatter grinding, as required, for "flush" plate
surface), see Fig. 1 and notes on 20M6016,

b. tie-rod to absorber plate welding during assembly (including
weld spatter grinding, as required, for "flush" plate surface),

c. wedge plate-to—absorber plate outer edge slot welding. (including
spatter grinding, as required).

Final Machining of Absorber Assembl

With appropriate tooling to insure overall external dimensions and
tolerances during assembly stacking & welding, final machining on these =
110 ton weldments will be limited to external slot-weld spatter removal
(surface grind).

Shipping and Handling
It is not necessary at this time to include shipping and handling costs.

Cost Estimate Breakdown
It will be most helpful if cost estimates are detailed as follows:

a. Purchased Stock (flame cut absorber & wedge plates, including
absorber plate premium, as applicable, and wedge plate grinding),

b. Absorber Plate Grindjrig (where required only),

c. Fabrication Labor (machine, drill, mill, route, assemble (including
tooling), weld, etc.)

Cost Estimating Schedule
It is our goal to have engineering cost estimates by Oct. 16, 1992. A
fabrication schedule is not required.
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Information

It is believed that the information provided herein is adequate for
estimating purposes, however discussion of alternatives are welcome.
Additional technical information may be obtained by contacting:

Lawrence Berkeley Laboratory

One Cyclotron Road
Berkeley, Calif. 94720 Alternate:
Attn: William L. Pope Matthew D. Hoff
Tel: (510) 486-4663 (510) 486-6347
FAX: (510) 486-6668 (510) 486-6668
References:

Ref. 1 W. L. Pope, "SDC Endplug Calorimeter, Absorber Plate
Flattening Forces", SDC-92-325, Lawrence Berkeley
Laboratory, Sept. 10, 1992. '
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PLUG PROCUREMENT
SERIAL No. 33243/
ITEM NO. [DRAWING NO. [QUANTITY|NAME - DESCRIPTION - INSTRUCTIONS
1 |20M6006 2 |PLUG ASSEMBLY, CONSISTING OF:
2 |20M6016 2 |PLUG ASSEMBLY SEQUENCE, CONSISTING OF:
3 |20M6024 2 |ABSORBER PLATE NO. 1
4 |20M6034-1 32 |GENERIC WEDGE PLATE - HAC1
5  |20M6034-2 32 |GENERIC WEDGE PLATE - HAC1
6 |20M6034-3 32 |GENERIC WEDGE PLATE - HAC1
7 |20M6034-4 32 |GENERIC WEDGE PLATE - HAC1
8 [20M6034-5 32 |GENERIC WEDGE PLATE - HAC1
9  |20M6034-6 32 |GENERIC WEDGE PLATE - HAC1
10 [20M6034-7 32  |GENERIC WEDGE PLATE - HAC1
11 [20M6034-8 32 |GENERIC WEDGE PLATE - HACT
12 [20M6034-9 32  |GENERIC WEDGE PLATE - HAC1
13 |[20M6034-10 32 |GENERIC WEDGE PLATE - HAC1
14  |20M6034-11 32 |GENERIC WEDGE PLATE - HAC1
15 [20M6034-12 32. |GENERIC WEDGE PLATE - HAC1
16 |20M6034-13 32  |GENERIC WEDGE PLATE - HAC1
17 |20M6034-14 32 |GENERIC WEDGE PLATE - HAC1
18 |20M6034-15 32 _ |GENERIC WEDGE PLATE - HACT
19 |20M6034-16 32 _ |GENERIC WEDGE PLATE - HAC1
20 |20M6034-17 32  |GENERIC WEDGE PLATE - HACT
21 [20M6034-18 32 _ |GENERIC WEDGE PLATE - HACT
22 [20M6034-19 32  |GENERIC WEDGE PLATE - HACT
23 [20M6034-20 32 |GENERIC WEDGE PLATE - HAC1
24 [20M6034-21 32 |GENERIC WEDGE PLATE - HAC1
25  [20M6034-22 32 |GENERIC WEDGE PLATE - HAC1
26 |20M6034-23 32 |GENERIC WEDGE PLATE - HACT
27 |20M6034-24 32 _ |GENERIC WEDGE PLATE - HACT
28 |20M6034-25 32  |GENERIC WEDGE PLATE - HACT
29 |20M6034-26 32 _ |GENERIC WEDGE PLATE - HACT
30 |20M6034-27 32 |GENERIC WEDGE PLATE - HACT
31 __ |20M6034-28 32  |GENERIC WEDGE PLATE - HACT
32 [20M6034-29 32 |GENERIC WEDGE PLATE - HACT
33 [20M6034-30 32 |GENERIC WEDGE PLATE - HACT
34 |20M6034-31 32  |GENERIC WEDGE PLATE - HACT
35 [20M6034-32 32  |GENERIC WEDGE PLATE - HAG1
36  |20M6034-33 32  |GENERIC WEDGE PLATE - HAC1
37 |20M6034-34 32  |GENERIC WEDGE PLATE - HACT
38 [20M6034-35 32 |GENERIC WEDGE PLATE - HAC1
39 [20M6034-36 32  |GENERIC WEDGE PLATE - HAC1. .
40 [20M6034-37 32  |GENERIC WEDGE PLATE - HAC1
41 [20M6034-38 32 _ |GENERIC WEDGE PLATE - HACT
42 [20M6046-1 2 GENERIC ABSORBER PLATE - HAC1
43 [20M6046-2 2 |GENERIC ABSORBER PLATE - HAC1
44 [20M6046-3 2 |GENERIC ABSORBER PLATE - HAC1

Page 2 cr 4
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UREMENT
PLIGPROC SERIAL NO. 35;43 4
ITEM NO. |DRAWING NO. |QUANTITY|NAME - DESCRIPTION - INSTRUCTIONS
45 20M6046-4 2 GENERIC ABSORBER PLATE - HAC1
46 20M6046-5 2 GENERIC ABSORBER PLATE - HACH
47 20M6046-6 2 GENERIC ABSORBER PLATE - HACH
48 20M6046-7 2 GENERIC ABSORBER PLATE - HAC1
49 20M6046-8 2 GENERIC ABSORBER PLATE - HAC1
50 20M6046-9 2 GENERIC ABSORBER PLATE - HACH
51 20M6046-10 2 GENERIC ABSORBER PLATE - HAC1
52 20M6046-11 2 GENERIC ABSORBER PLATE - HAC1
53 20M6046-12 2 GENERIC ABSORBER PLATE - HAC1
54 20M6046-13 2 GENERIC ABSORBER PLATE - HAC1
55 20M6046-14 2 GENERIC ABSORBER PLATE - HACH
56 20M6046-15 2 GENERIC ABSORBER PLATE - HAC1
57 20M6046-16 2 GENERIC ABSORBER PLATE - HAC1
58 20M6046-17 2 GENERIC ABSORBER PLATE - HAC1
59 20M6046-18 2 GENERIC ABSORBER PLATE - HAC1
60 20M6046-19 2 GENERIC AESORBER PLATE - HACH
61 20M6046-20 2 GENERIC ABSORBER PLATE - HAC1
62 20M6046-21 2 GENERIC ABSORBER PLATE - HAC1
63 20M6046-22 2 GENERIC ABSORBER PLATE - HAC1
64 20M6046-23 2 GENERIC ABSORBER PLATE - HAC1
65 20M6046-24 2 GENERIC ABSORBER PLATE - HAC1
66 20M6046-25 2 GENERIC ABSORBER PLATE - HAC1
67 20M6046-26 2 GENERIC ABSORBER PLATE - HACH1
68 20M6046-27 2 GENERIC ABSORBER PLATE - HAC1
69 20M6046-28 2 GENERIC ABSORBER PLATE - HACA1
70 20M6046-29 2 GENERIC ABSORBER PLATE - HAC1 -
71 20M6046-30 2 GENERIC ABSORBER PLATE - HAC1
72 20M6046-31 2 GENERIC ABSORBER PLATE - HAC1
73 20M6046-32 2 GENERIC ABSORBER PLATE - HAC1
74 20M6046-33 2 GENERIC ABSORBER PLATE - HAC1
75 20M6046-34 2 GENERIC ABSORBER PLATE - HAC1
76 20M6054-1 2 TRANSITION ABSORBER PLATE - HAC1
77 20M6054-2 2 TRANSITION ABSORBER PLATE - HAC1
78 20M6064 2 TRANSITION ABSORBER PLATE - HAC1/HAC2
79 20M6074-1 32 GENERIC WEDGE PLATE -HAC2
80 20M6074-2 32 GENERIC WEDGE PLATE -HAC2
81 20M6074-3 32 GENERIC WEDGE PLATE -HAC2
82 20M6074-4 32 GENERIC WEDGE PLATE -HAC2
83 20M6074-5 32 GENERIC WEDGE PLATE -HAC2 .
84 20M6074-6 32 GENERIC WEDGE PLATE -HAC2
85 20M6074-7 32 GENERIC WEDGE PLATE -HAC?2
86 20M6074-8 32 GENERIC WEDGE PLATE -HAC2
87 20M6074-9 32 GENERIC WEDGE PLATE -HAC2
88 20M6074-10 32 GENERIC WEDGE PLATE -HAC2

Page 3 orF 4
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PLUG PROCUREMENT SERIAL MO, 332 43 4
ITEM NO. [DRAWING NO. | QUANTITY|NAME - DESCRIPTION - INSTRUCTIONS

89 20M6074-11 32 GENERIC WEDGE PLATE -HAC2

90 [20M6074-12 32 GENERIC WEDGE PLATE -HAC2

91 20M6074-13 32 GENERIC WEDGE PLATE -HAC2

92 [20M6074-14 32 GENERIC WEDGE PLATE -HAC2

93 [20M6074-15 32 GENERIC WEDGE PLATE -HAC2

94 20M6074-16 32 GENERIC WEDGE PLATE -HAC2

95 20M6074-17 32 GENERIC WEDGE PLATE -HAC2

96 [20M6074-18 32 GENERIC WEDGE PLATE -HAC2

97 |20M6074-19 32 GENERIC WEDGE PLATE -HAC2

98 |[20M6074-20 32 GENERIC WEDGE PLATE -HAC2

99 |20M6074-21 32 GENERIC WEDGE PLATE -HAC2

100 |20M6074-22 32 GENERIC WEDGE PLATE -HAC2

101 |20M6086-1 2 GENERIC ABSORBER PLATE - HAC2
102 |20M6086-2 2 GENERIC ABSORBER PLATE - HAC2
103 |20M6086-3 2 GENERIC ABSORBER PLATE - HAC2
104 |20M6086-4 2 GENERIC ABSORBER PLATE - HAC2
105 |20M6086-5 2 GENERIC ABSORBER PLATE - HAC2
106 [20M6086-6 2 GENERIC ABSORBER PLATE - HAC2
107 |20M6086-7 2 GENERIC ABSORBER PLATE - HAC2
108 |[20M6086-8 2 GENERIC ABSORBER PLATE - HAC2
109 |20M6086-9 2 GENERIC ABSORBER PLATE - HAC2
110 |20M6086-10 2 GENERIC ABSORBER PLATE - HAC2
111 |20M6086-11 2 GENERIC ABSORBER PLATE - HAC2
112 |20M6086-12 2 GENERIC ABSORBER PLATE - HAC2
113  |20M6086-13 2 GENERIC ABSORBER PLATE - HAC2
114 |20M6086-14 2 GENERIC ABSORBER PLATE - HAC2
115 |20M6086-15 2 GENERIC ABSORBER PLATE - HAC2
116 |20M6086-16 2 GENERIC ABSORBER PLATE - HAC2
117 |20M6086-17 2 GENERIC ABSORBER PLATE - HAC2
118 |20M6086-18 2 GENERIC ABSORBER PLATE - HAC2
119 |20M6086-19 2 GENERIC ABSORBER PLATE - HAC2
120 |20M6094-1 2 TRANSITION ABSORBER PLATE - HAC?2
121  |20M6094-2 2 TRANSITION ABSORBER PLATE - HAC2
122 |20M6104 2 ABSORBER STRONGBACK PLATE

123 [20M6112-1 3552 |TIEROD .
124 |20M6112-2 "~ 96 TIE ROD

125 [|20M6112-3 2016 |TIEROD

126 |20M6112-4 96 TIE ROD

127 |20M6122-1 48 PLUG ASSEMBLY SHIM

128 |20M6122-2 48 PLUG ASSEMBLY SHIM

129 [20M6133 2 PLUG ADAPTER RING

130 [20M6143 2 PLUG SUPPORT FLANGE
131 |20M6154 REF. |GENERIC SOURCE TUBE GROOVE - HACH{
132 |20M6164 REF. |GENERIC SOURCE TUBE GROOVE - HAC2

Page 4 o 4
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NOTE 1. SLOT WELD ALL WEDGE PLATES ((TEMS 2 & 7) TO Y
THE(R ADJACENT ABSORBER PLATES AS SHOWN e (som P 21 o e e o S8 o) 0 lanhe
LEAVING A 1/2 IN. SPACE AT EACH END OF THE o phoy
WEDGE PLATE. 16 PLACES EACH WEDGE PLATE -
LAYER, 60 LAYERS, 960 WELDS TOTAL.

-
2. Woeld fiet end of Ne rods, Kems 12-15, 1o absorber plate(s), eme
3,4-6,8-11 08 shown In Fig. 1, and grind welds flush (48 pics per
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por
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\7 300 (45.8 mm)
-4~ [-A-] (9] & 064 [A[8]
//%
©104.067 +.010
DiA —4- ) |
¢ p—L417 in__ | |l
(36.00 mm)
5.70°¢ 13° | SECTION X-X
-B- k ) SCALE 11
T
C
DIA A-_____ OIA O
©37.817 REF »
DIA B
£ 8
gURBUZLA
100 | -
] 010712 X 12
A . APPROX I MATE WE | GHT
| DY A NCRS [T, P v OF THIS ITEM IS
(18.0 mm) 1.475 LBS
668 KG, A
NDTES: 1. ALL DIMENSIONS ARE IN INCHES LAmgg‘gIE"q;vgﬁ%ﬁ.‘gaégngORY
UNLESS OTHERWISE SPECIFIED. SSC
2.0 SDC PLUG - MACH
2. TOLERENCES APPLY TO INCH . ABSORBER PLATE_NO
OIMENSIONS ONLY. . 2 [ron) owm]REVISED HOLE S)ZE AND GUANTITY
REY ) DwG] CHK DATE) CHANGES
[] | 7 | 6 [ 5 4 [




7 | 6 | 5 1 4 3 2 | 1

: REO [ITER[PART NUMBER] GESCAIPTION
LATE, LOW SIEEL, 1010

+.010
¢1'“7-.01'O 3 HOLES

{ @36mm )

[

~=~—.236 +.005
[4
D Y r4 WT,
20,00 y_a.:lo: ;o.:lo: ®s_sach
17.827 20,083 18.49)
17,042 20.980 1561
17.449) 16.72]
12.384 18.47)
. 12256 16.09)
- 3. +1.008} 18,1
34.087) 11.071, 18.39)
34.2031 16,870 1681
. X 343 14.082} 16.07
VER-10]  $4.337 1.8 3374} 34,436 18.79, 16.99)
via-n| _se.s20 10.70: 3.004) 34.72: 18.89: 18.99)
2] sasse 19,704 30 34,608 18,048 17.18}
[TXIT) 10.60 393 35.854) 15.731 17.31
el _0s.37% 10.08: 2052 38.321 10.828 30.237) 17.48}
2 S 0 VER-S_ $5.040 [TX 3.7 38397/ 19532 38443 1764
2 S & ﬁ VER-1}  $5.000 [TXX 340 34553 18,438 30.849) 17.01
VER-VZ}_68.101 11,00 4.007) 25.719} 18344 30489 17.08}
b (il VER-18] _ 88.42% 19,000 4.420| X0 10.249] 30.380) 18.14]
VER-1Y_ se.882 [TRT) 4044 36,08 10,38 30.284) 1031
VER-20]  se.042 11,16 4403 30.218] 19.081 3.7 16,49
veR-2i| s7.200 11.214) .49 38.30¢ 17.084 18.88}
VER-22} 07.403 14.28¢ 4.1 35.560] 11.872] 16.02]
VER-)| 01724 1431 PXID 38.717] 17.779 X 16.09) m:
VER-24) _62.984 2.9 4.137] 30.683] 17.563] 20.794) 10.18]
VER. 88348 .41 4.144] 37.009]
vEnad  sa.ses 11.484] 4374 FIX
VEA-ZT] $0.74¢ 11821 482 37.20)) s
VER-28] s2.027 11.572f 4219 37,84 24
VER23|  49.207 11.62)) 4729} 30714 19420
VER 340 91.074] 4.240] FIT) 19.3:
VERS1]  at.a08 14728} .29 36.048}
VEA-32] $0.069 11.774] 4.348] 39213 18.147]
O 3 O l VER-33] 80020 11.927] Y 38.37 19482
. VEA-M! s0.s2e 11871 4323} 38 84 8.9
d VER-31|_ 09.050 11421 434 3.1 19.984)
O 1 O / 1 2 X 1 2 J VER3s|_e1any V1,60 [E 36.477] e
. vERS7|  61.371 12.033 4.377] 38.04; 10.67! 31.476] 1.4
VERN] 1832 12.08 [ 0.2 e361] 21348 1103

SHOP_ORDERS LAWRENCE BERKELEY LABORATORY
UNIVERSITY OF CAL1FORNIA-BERKELEY

SSC
! 2.0 PLUG - HAC 1
DEGREASE GENER1C_WEDGE PLATE

3 o
OETAl N

MOH wus) $1.417 WAS #1.355
REV] OWG | (HK DATE CHANGES

AR rerkidy; 20M6034 | A
7 | 6 | 5 4 1

Ll“,



NOTES:

| ? ] 1 s ) ] 2 J 1
SECTION X-X HOLES
16 EOL. SP. ON CENTER LINE o] &.0¢2 aTs] 0
3 LOCATIONS. RADNS EF G M AT
48 HOLES TOTAL
15.42%: . 15° = _1.80 in
/- 30-./\—| (LS 8 mm}
-~ A
T m
1.417 in
-+ 9136.00 ami mn)—‘ - B
SECTION X-X
5.700 150§ waw
1
ota Drer
(7Y o 0-1.358 in
(34.50 mm)
0|AA O | S, -— 30+ | onN
C
014 Brer
_‘ L_ 1.75 in
__L (44.3 mm}
19] Z_06¢ Ja]8]
T o] 8,042 " TaT8]
[@.01¢ "Ta]
) (1008 ® ]
RAD T SECTION Y-Y
RoSAALL LA -
C D _| E | F |1 G winss
01 ] Radii
'—_m_"'_:“mz nmmm #00S) *
SECTION Y-Y HOLES [ isee.78s ]
% EOL. SP. STRADOLE CENTER LINE [T1530.90 |
3 LOCATIONS, RADUS EF.G ; 0 1554.142
48 HOLES TOTAL 71 4.10 in e 1380430
(18.0 mm) sTok—~ 107 __:_::i-:;_‘ 2 ]

1. ALL DIMENSIONS ARE (N iNCHES
UNLESS OTHERWISE SPECIFIEQ.

2. TOLERENCES APPLY 10 INCH
OIMENSIONS ONLY.

112.405

SRALT . LI

109.108
108.827
Fioyiie ]

1816.662
1

1694.243
1718.182

112.929

113.447

112929

120743
121,264
121745

122

123348

] 4 _.__il'_____ L
122937 20

[] 2
121,134
lll.‘i!

A ARGON 3T 391
DESCRIPTS
LA‘IIIG! llllll." LAIOIA!O"
Y OF CALIFGRNIA

CHANGED 10 SIZE & OWG
]




1

SECTION X-X HOLES

16 EQL. SP. ON CENTER LINE
3 LOCATIONS. RADUS EF.G
48 HOLES TOTAL

NOTES: 1.

ALL DIMENSIONS ARE IN INCHES
UNLESS OTHERW!SE SPEC(F!ED.

2. TOLERENCES APPLY TO INCH
DIMENS!ONS ONLY.

T REQ [1TEH[PART_WUNGER]
PLATE, LOW

DESCRIPTION
RBON STEEL, SAE 1010

@ .042 [A[B]
M @.014 |A
15.42°: 15° D
/_ 1.80 in
30° {45.8 mm)
/(__ I-A-I [&] @ 064 [a]B]
| 1.417 in l -
ota C 13606 am) =
5.70°s .15° SECTION X-X
/ 1 - SCALE 131
['B'l 91358 in
T (34.50 mm) T‘-r
r—l 30* 1.0 MN. C
-A- /« | PROJ.
i )
) - l_1.75 in
OlA A (44 3 mm)
@& oe:_Jals) |
o @ 042 |Al8]
RAD E @ .014 |a
4- [1.000 ® |
p1a D) rer SECTION Y-Y
SCALE 1:1
B B
rap o
rao (3
] 611(:)0/112 X 12 r —
- ) A B C D E G H J K WT.
SECTION Y-Y HOLES -A-I MJ&L {rei} 20.010 {rei} cadive 7838 rsdivs | cadivs 1agivk [T
% EOL. SP. STRADDLE CENTER LINE bﬁ_ﬂﬂ_ 49.082 11032 | 110711 20674 | [soase | 25148 36568 | 47986 1830
3 LOCATIONS, RADIUS HJK 71+ 10 in verel "42.392 | 42834 | Tavoes | vwiese | 3019y ] {53007 [ 26474 T oa78s | Sowse 1 . 1893 |
48 HOLES TOTAL 1180 o) STOCK =
A
LAWRENCE BERKELEY LABORATORY
UNIVERSITY OF CAL IFORNIA-BERKELEY
SSC
4 [ 2.0 SOC PLUG - HACH
|1y DEGREASE TRANS I T1ON_ABSORBER PLATE - HAC|
CHARGES o - o 20M6054 | A

3 I 7

[Rev]owG{ Chxrone] oaTe
5 4

2

1

U")




2 | 1

SECTION X-X HOLES
16 EQL. SP. ON CENTER LINE
3 LOCATIONS. RADMS EF.G
48 HOLES TOTAL

11.250°

RAD K

ALL DIMENSIONS ARE IN INCHES
UNLESS OTHERWISE SPECIFIED.

NOTES: 1.

2. TOLERENCES APPLY TQ INCH
D(MENS (ONS ONLY.

R29.969
RAD E

R43 576
RAD F

RS57.183
RAD G

SECTION Y-Y HOLES

16 EOL. SP. STRADDLE CENTER LINE
3 LOCATIONS, RADIUS H.JK

48 HOLES TOTAL

®123.869+.010

D(A C
5 70°: . 15°

e/

=

®45.175 REF
DiA B

®44.845:.010

O1A A
®124.781 REF
DIA D
.100 |
510112 X 12
-A-
' 1.65 +.10 in
20 mm 10K
A jHOm! ferren| REVISED HOLE SIZE AND OUANTITY]
REV] MG (HX; DATE S

8 I 7

REQ {1 TEN|PART NUMBER)

OESCRIPTION
PLATE, LOW CARBON STEEL, SAE 1010

1

1
I 1

@ 042 |A[B
& D 014 |A .

2.62 in D

= 2N e
LN R

(52.00 mm)
SECTION X-X

SCALE 1:1

1.358 in
MIN.

0(34.50 mm) ‘
-A- 30° 1'°PR0J,
T

_4 L_ 1.75 in

(44.3 mm)

[S[£.064 [a[B]

@ . 042 JA[B]
\d @.014 |A

1.000 (:E |

SECTION Y-Y

SCALE 1:1

[Zoneteza_}

APPROX IMATE WE IGHT
OF THIS ITEM IS
4,800 LBS.

2,179 KG. A

LAWRENCE BERKELEY LABORATORY
UNIVERSITY OF CALIFORNIA-BERKELEY

SSC
2.0 PLUG - HAC

TRANSITION ABSORBER PLATE - HAC1/HAC2
5T O] D& THE | Som ov P X

e

St | ey,

-
20M6D64 |A
1

LI,L



‘ § l { | 3- %o_nin PART mmzl DESCRIPTION 1
A 1010
I
I
+.010 '
$2.047 3 HOLES
2.047 _"910 0
et B ( #52mm )
—f=— 236 :.005
C
z A
e VERSIONNO.| A B | € ] 0 | W | X | ¥ | z [wn.
_69‘ T I T $9.010 9318 Hae 36010 Y 0019 1 By sech
} T YT N ST MY YT ) BT Y
)T AT 1) YY) Y7 T Y -
Y VER-4| $4.237 12.59: 4.561 49472} 2.269] X 20.211/ nn 23.8;
VER-4[ 04.768 12.968] 4.919) 41,304} 2.200] (X1l 20.922| 33.62¢] 23.0)
VER-7] 86.27¢ 12.7¢. 4.856; 41.33¢ 2.327) $.22¢ 186,633 33.4401 24.2
Q 5 O VER-S] 85.808 12966 4.861 41.088) 2.349] 1.74¢) 32.120 36.611 2¢.89)
250> TS T N 77 T M7 | B Y
_69_ -l VER|_ e7.383 13. 4.902 4308 2.401 X 21363 25.97]
VER-12]  67.084 13.204] 4.9} 45.199) 2.420] 4.0 21.374) 26.27|
- 486 13.41 4.078) 43.60 2.439) 1.603 21,1861 26.69) B
13.61; 4.613)] 42,68 2.467) 4614 20.667] 27.00;
1 A A T vel  CEITEE
‘ ) 13.019] 928 «.TI_J 2312, 7767 22.013) 30.3))
921 5o a193] 2531 7568 22020 287
16,92 Covs__ es.ss 2ve0) 7300 22.600) FXE
1412 $.138 45.048] 2549 148 22.0¢¢| 20
14.22] 6.172| 49.190] 2.888| 7.002| 22.140 30.0:
I ‘ W X 5: s 3804 sae__ 2o 30.4
s
1030 |
010/12 X 12 |
A
URFERT, B o
SSC_
I 0 - HAC
GENERIC WEDGE PLATE
v s T o [XAE (Al
L {8
A {mo sevr A
REV | OWG | CHK OATE
] | 6 | 5



NCE BERKELEY LABORATORY

I ? ] )
| 3 1 2 ] 1
SECTION X-X HOLES
16 EOL. SP. ON CENTER LINE
3 LOCATIONS, RADUIS EFG arzmum
48 HOLES TOTAL [ @ .01¢__]4A]
: /-|s.‘2'n|5' 2.62 in
] 3 166.2 nm
X =y ? é “A- r T06¢ |A|B
x= I
X~y o
2 oo in | 1|
x-‘( 7 152.00 am)
’
X % -
5.70 15 | SECLI‘Ewlx X
X [-8-]
~
‘\ DIAD REF Py 1.988 in
ol 750.50 nm) f_'__(
2.0MN.
oA _ ¥ ! i, PROJ
onnBrer | 2.56 in
’ {64.9 mm)
¢ @[ 06¢_Ial8)
o] 2 042 TAlB]
Y [[12.01¢ 1]
Y 7.000 @ |
[] SECTION Y-Y
Y RAD m@mrTr—
\ Y
v
RAD
L— SECTION Y-Y HOLES
16 EQL. SP. STRADDLE CENTER LINE . R
3 L°(”'°“5'TR‘°'US EFG 1,65 +.10 in versionwo.| A B ] D E -F G | wrqes
48 HOLES TOTAL et Sto— ABSORPACZ|_ 0010 | _{Aei] | 30018 fel] Fadics Tadivs Radius
0 mm . ] (HOLE RADII FOR TIE RODS
NOTES: 1. ALL DIMENSIONS ARE IN INCHES
UNLESS OTHERWISE SPECIFLED VER-) w5227 | 45583 | 124911 | 125823 | ze.868 | 43.578 | 67.163 | 5035437
. VERZ | _48. 45.930 | 125.950 | 128.888 | 29. 43578 | 57.183 | 5119.507
VER-) 9771 46307 | 126.996 | 127.908 | 29, 43578 | 57.183 | 5204274
2. TOLERENCES APPLY TO INCH VER4 4 | 46685 | 128.036 | 128.950 | 29968 | 43.576 7.163 | 56269.736 |
DIMENSIONS ONLY. VER- 46.732 | 47.062 | 129.080 | 129.992 | 20.988 | 43.578 7163 375,895
VERS | 47.100 | 47439 | 130422 | 131.03¢ | 29968 | 43578 7083 | 5462749
VERT | 47684 | 48.94 | 132207 | 133.119 | 31.677 | 46.06 0.447_ | 5838.548
VERS | 48.241 | 49.571 | 133.249 | 134.183 1.87 46.080 | 80.442 27.488
VERS__| 4B 48.648_ | 134,291 | 135.203 o7 46.060__|  80.442 17.127
VER-10__|_48. 49.926 | 135.303_| 136.248 87 46.080 | _60.442 07461
VERI1 | 493 49.703 | _136.376 | 137.268 X 48080 | _60.4a2 98.492
VER-12 | 49.750 | 50.080 | 137.418 | 138.330 | S1. 46,060 | 80442 90.218
VERY3 | 80.126 |_50.456_| 136.480 | 139.372 | 3. 48.080 | 60442 82.641_|
VER-14 0662 | 51212 | 140.545 | 141487 | 33. 48544 | 63782 | 6369.574
VER 1260 | 51690 | 141.587 | 142.499 | 93.365 | 48.544 | 83702 | 8464.065
VER- 1.837 51,867 142.929 43.541 33.385 46.544 3.702 559.291
VER- 52014 | 52344 | 143.671 | 144.693 | 93.385 | 46.544 3702 | 6655.194
VER18 | 52392 | 82722 | 144.913 | 145:628 | 33.385 | 48.54 3702 | 8751192
VER19 | 52.770 | 53.100 | 145.755 | 146689 | 33385 | 48.644 3702 | 6836.600
{{WELY:
DESCRIPTION
LAWRR
UMIVERSITY OF CAL VFQRN | A-SERKELEY
8 | 7 [} 6 H [}




8 | 7 6 | { 4 ! 3 2 1
. | REQ | 1 TEM] PART NUMBER DESCRIPT{ON
101
SECTION X-X HOLES
16 EOL. SP. ON CENTER LINE & @ 042 [A[B]
3 LOCATIONS, RADNS EF.G @ 014 |A
48 HOLES TOTAL
2.62 in
30 -—| (66.4 mm)
~ Al 68 064 Ja[B]
2.047 in
oia C 9752 00 mm)"l - —
SECTION X-X
5.70°¢ .1 TTUseE 1
[ ] 1.986 in
-B-_‘/, 0(50.5'2) mm) '
30,__/" A 2 . 0MN. ¢
-A- PROJ.
p1a B rer /
- ___l |__ 2.56_in
) (61. 9 mm)
pia A (@] & 064 [AlB]
& ©.042 |a[B]
E 2.014 |A
RAD {7.000 ® ]
o1a D rer SECTION Y-Y
SCALE 1:1
rao F
rap (3
1100 |
010712 X 12 VERSION NO. A B C D - E F G H J K WT.
SECT|0N Y-Y HOLES -A— RANS HACZ 10.010 {rsf) 20.010 {ret} faglys sudiye 1adivs 1adivs 189ivs 1adiys Bs.oach
' EOL. 5 STRADDLE CeNTER L LA o 2 st s a1
3 LOCATIONS, RADIUS H,JK 1.65 +.10 in il ' T e
48 HOLES TOTAL 42,0 mmy STOK—=ib—
NDTES: 1. ALL DIMENSIONS ARE IN INCHES LAWREgCE"Q.EQKE%&Y“LQE&RATORY
UNLESS OTHERWISE SPECIFIED. . s‘;c
2.0 SDC PLUG - HAC
IRANSIHON ABSORBER PLATE - HAC2
. TOLERENCES APPLY TO INCH = ™ Tra
DIMENSIONS ONLY.
REY] OwG | Crac 20N DATE CHANGES
8 | 7 6 | ! 4




w

8 ] 7

5 i i ]

1

3 1 4
£

DRILL AND TAP THRU FOR A 2-12 UNC-28 THREAD
32 HOLES EQUALLY SPACED ON CENTER LINE ON A
38.000) RADIVUS

(o1 8.01¢_Ja]g]

SECTION X-X HOLES

16 EQL. SP. ON CENTER LINE
3 LOCATIONS. RADIUS E.F.G
48 HOLES TOTAL

L TER[PART WUMBER]

DESCRIPT ION

PLATE. LOW CARBON STEEL, SAE 1010

I 1
I §

]

0 146.668¢ .020

% ” / /
P ;
o AV RAD E
g .
/ RAD F
\\ _,0/
RAD G
it /

NOTES: 1. ALL DIMENSIONS ARE IN INCHES
UNLESS OTHERWISE SPECIFIED.

2. TOLERENCES APPLY TO INCH
DIMENSIONS ONLY.

DRILL AND TAP THRU FOR A 2-12 UNC-28 THREAD -
32 HOLES EQUALLY SPACED ON CENTER LINE ON A
70.125] RADIUS
(91 @ 01¢ ]al8]

1.988 in
{S0.50 mm} ‘ 2.0MIN.
! PROJ.
A ,
.
/o i
5.70° 1. 15° /
= [/
2.56 in
{64 9 mm}
[®] & .064  JAlB]
1@ 028 |Aal8]
Y@ 014 Ja
053.099: .010 (2.000® |
SECTION X-X
©53.759 REF. SCALE 1:1
IFTTTETYEN

030 |

7

%
.
é
Z%
.
.
%

L 3.31 .16 in

010712 X 12

(84.0 mm}

APPROXIMATE WE|GHT
OF THIS ITEM tS
13.400 LBS.

6.078 KG

LAWRENCE BERKELEY LABORATORY
UNIVERSITY OF CALIFORNIA-BERKELEY

356
2.0 SDC PLUG - HAC2

ABSORBER STRONGBACK PLATE
T S0 o [ T £ PR

T Y LB

-
20M6104 1A

3 I 7

1

I



i
B o

< REQD| | TEM{ PART NUMBER A DIM L DIM DESCRIPTION

= 20M6112-1{34MM STOCK 42 MM 8.5 MM ROD, 34MM DIA.., MILD STL, SAE 1010

2 20M6112-2|34MM STOCK 66 MM 8.5 MM ROD, 34MM DIA., MILD STL, SAE 1010

< 20M6112-3[50MM STOCK 90 MM 12.5 MM ROD, 50MM DIA.. MILD STL, SAE 1010

20M6112-4|50MM STOCK 132 MM 12.5 MM ROD, S0MM DIA., MILD STL, SAE 1010
30.0° +1/2° 2 PL
— =—L:.5 MM
2 PL
J@an b
\& J DIAA
| +.25 MM
ALL DIMENSIONS ARE IN MM
UNLESS OTHERW!SE SPECIFIED SHOP_ORDERS L AWRENCE BERKELEY LABORATORY
TOLERANCE .X ¢ — XX ¢ — .xxx ¢ —|ACCT NO SER NO UNIVERSITY OF CALIFORNIA-BERKELEY
SURFACE FINISH 250/ [%15 | RE05 [2op ssC
1. SAED, FLARECUT, To-IVER 2.0 SDC PLUG - HAC 1 & 2
SHEARED OR CUT STOCK FINISH. <URFACE
3 CHWECR BA0S OF ALL SCREX THRDS 20° ecaienr DEGREASE 11E_ROD
it et o (i TAG e BETATL | o o SEALE PVt
| DWG ) TE DO _NOT_SCALE PRINTS
A_ron pout 50 MM WAS 37 MM & REMNE BARRS, LICKE SCALE A WELD SPATIER o MINAHIHARA g:TES-%-’l TCROFVCHED [OES1GN ACCT WOCATEGORY CODEDWG NG A e
REV{DWN|CHK| DATE DESCRIPTION 7. REF.-USASI OR ASA STDS SECT Y-14 & 846-1. | 57 4213-01 20M6112A
I ,

Ll[ti




i

R P N R 0.005 IPTION
<[REQD] I TEWTPART NUMGE A:0010 |B 800 DESCRIPTI0
o 20M6122-1 | 945 IN. (24 MM) | 1 345 IN ROD. 4 IN DIA, MILD STL, SAE 1020
2 20M6122-2 | 1.890 IN_(48 MM)| 1.976 IN ROD. 4 IN DIA., MILD STL, SAE 1020
N

_A-

-—-—-A-‘—

¢ 4.0STOCK

+ | Jo 005 A‘

\J . 125 X . 125 CHAMFER oA B
BOTH SIDES N

/7| .005 //| 005 | A
NOTE: ALL DIMENSIONS ARE {N INCHES UNLESS OTHERWISE NOTED.

UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY

TOLERANCE .X # == XX ¢+ — XXX .015] ACLT NO | SER NO UNIVERSITY OF CALIFORNIA-BERKELEY

SURFACE FINISH 250 »/_ |PATE [RAE [N2op Ssc

1. SAVED, FLAECUT, P5L IVER 2.0 SDC PLUG - HAC 1 & 2

A S B  DEGREASE PLUG ASSEMBLY SHIM

AL L B I ) e

DWG D DO_NOT_SCALE PRINTS

A ron) v 1,976 WAS 1.463 & REMVE DURRS, LO0% SCALE A0 WELD sPUATTER ST MINAMIHARA o 20:52 MICROFILMED | DESIGN ACCT NOJCATEGORY CODEDWG NG A REV
REV|DWN| CHK| DATE DESCRIPTION 7. REF.-USASI O ASA STOS SECT Y-10 & Big-1. | g DATE 4213-01 20M61272A

|
&

S ——
-~



D | C { B A

REQ | I TEM{PART NUMBER DESCRIPTION
PLATE, MILO STEEL, SAE 1020

DRILL AND TAP THRU FOR A 2-12 UNC-2B THREAD 5.625°

32 HOLES EQUALLY SPACED (W BC

SIENIADE 2 250 THRU 32 HOLES EQL SP (V) R L

[6]@ 0.014 [A]B] L
] y S

®161.55 0148 40

[Zomei3sa |

QSO

APPROX IMATE WE I GHT ‘ Wi
OF THIS ITEM IS e 27[
Thio 1s 1

7550 [A] —
2,100 LBS. Mcq,o g_o.oao
% —2.5 +.12

954 KG. ﬂd/fﬁaw ViyK. s

UNLESS OTHERWISE SPECIFIED SHOP_ORDERS | LAWRENCE BERKELEY LABORATORY
Xt AL ¢ AT : UNIVERSITY OF CAL }FORNIA-BERKELEY 1

Xt 03 [mles s I o - SSC

oxt 015 Jrmsy 2507 | %LIVER 2.0 SDC PLUG

TIREADS ARE CLASS 2 S e DEGREASE &pwa ADAPTER RING

CWIFER ENDS OF ALL SCREW TIREADS 30° | IREATIENT

THERTI T o5 T | e [ 1720 FHe
o (1) .
A _|Mon vl 9155000 WAS 9154500 DA EXES. 018 Wt O MCHIED W c”"’; MINAM |HARA MB‘EZQ-QZ RTCROFTC WW 20M61BS§E "Z

REV ] DWG ) CHK [ZONE] DATE CHANGES |ReFeReNCES: aNS1 Y14.5 8 B46.1. |EY

TOLERANCES

D C ' B | A _
—
N ——

3



D | C B A
APPROXIMATE WEIGHT OF THIS [t e 1020
SEE DETAI 'A‘—\ ITEM IS 3,940 LBS. 1.786 KG.
32 SLOT PARS
~ 1 5625°]
EQUAL SPACE $2.250 THRU 32 HOLES EQL SP 3 36°— 3 360
START AS SHOWN ON CENTER'LINE 88 - g8
64 SLOTS TOTAL 64 HOLES TOTAL N E— ' L
b4 — .
a [@]B 0 014 [AlE] . !
!
]
140250 \
x 0161.55
%
T 0133.87 DETAIL A’
% KD SCALE 14
j ,"’ [Zome143a |
250 %,
250> ~ Z
% i
7
. 2 75
#34 (1110) DR. x .38 DP. g é ‘
#6-32 UNC TAP x 31 DP. | %
s s s J 320 HOLES EQL. SP. oo% | 7T 30 A
. ON A [150.250{DIA. B. C.  [-A4 —{ |=— .88
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