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THIRD ANGLE PROJECTION REVISIONS
IAA| BASELINE RELEASE 05/12/04
GENERAL NOTES: UNLESS OTHERWISE SPECIFIED AB| MASS PROP UPDATE, STACER LENGTH CHANGE |08/09/04
ACIMASS PROP UPDATE, STACER LENGTH CHANGE [01/10/05
1. SWALES TO PROVIDE #8-32 MOUNTING FASTENERS FOR UPPER AND LOWER DECK MOUNTING. I | IAD|STACER LENGTH ADJUSTMENT 01/24/05
#8-32 FASTENERS ARE TO BE TORQUED TO 17 IN-LBS. * IAE|THERMAL DATA UPDATE 03/04/05
2. THERMAL BLANKETS AND EXTERNAL COATINGS PER SHEET 6.
3. DWG UNITS DUAL DIMENSIONED AS: INCHES (MM). ®
4. EFI AXB ASSY ASSIGNED UCB PART NUMBER THM-AXB-MEC-001. LOWER BOOM TUBE MOUNTING HOLE PATTERN
5. ALL EXTERNAL PARTS ARE MOUNTED TO LOWER DECK MOUNT. 3X GROUP OF 2 EQUISPACED ABOUT TUBE AXIS
6. SEE INTERFACE CONTROL DOCUMENT THM-SYS-109 FOR ADDITIONAL INTERFACE REQUIREMENTS. A SEEDETALC
7. RED TAG/GREEN TAG ITEMS (ONE ENABLE PLUG CONNECTOR AND TWO REMOVABLE SAFETY
PROTECTIVE COVERS) PER UCB REQUIREMENTS THM-SYS-TBD 109. I
8. SPACECRAFT BUS LOWER DECK GENERAL MOUNTING FLATNESS TO BE .002".
9. SPACECRAFT BUS UPPER DECK GENERAL MOUNTING FLATNESS TO BE .005".
10. ALL TUBE MOUNTS TO BE BONDED TO TUBE WITH HYSOL 9309 EPOXY ADHESIVE.
11. THE TUBE COORDINATE SYSTEM [TCS] IS USED ON ALL DRAWINGS UNLESS OTHERWISE SPECIFIED.
12. BSP REFERS TO BOOM SYMMETRY PLANE - PLANE LOCATED DIRECTLY BETWEEN UPPER X "‘ |
AND LOWER BOOMS AS NOTED ON SHEET 5. |
13. UPPER DECK MOUNT FLANGE IS 0.125 IN ABOVE THE NOMINAL DECK TO DECK DISTANCE TO SRR
PROVIDE FOR 0.125 IN THERMAL ISOLATION IN SHIMMING. WASHERS ON SHEET 6 TO BE USED [T 4
AS SHIMS- rascouTonmCIDETE  soon S e
— - OFFSET 60° FROM LOWER BOOM MOUNTING HOLES N
# 4 FLAT HEAD PHILLIPS SCREW @113 G [ SEEDETAIL C
TUBE WASHER
$5 302 !
.120[3.05] APPROX.
o ‘I AXIAL BOOM TUBE
MATERIAL: COMPOSITE LAYUP
/_ LAYUP: [[+/-45)/0/0/0/0/ (+/-45)]
45 LAYERS: T300/RS3 FABRIC, 0.005"/PLY
| / 0 LAYERS: K13D2U/RS-3 FABRIC, 0.005"/PLY
DETAIL C
SCALE3:1

HD-CONNECTOR, BLACK, AMPLITE SERIES 190
J525 CONNECTOR AS CALLED OUT IN THM_AXB_HRN_001
UPPER BOOM CONNECTOR IS PART OF INDIVIDUAL BOOMS, INTERNAL TO TUBE HD-CONNECTOR, BLACK, AMPLITE SERIES 190
MASS INCLUDED IN SYMMETRICAL BOOM COMPONENTS PAGE 4: J526 CONNECTOR AS CALLED OUT IN THM_AXB_HRN_001
LOWER BOOM CONNECTOR IS PART OF INDIVIDUAL BOOMS, INTERNAL TO TUBE

MASS INCLUDED IN SYMMETRICAL BOOM COMPONENTS PAGE 4 COORDINATE SYSTEM RELATION

Deae ZAXIS IS IDENTICAL
A :
Y1Cs
=
33.318[846.28] Y PCS 450 pCs
16.693[424] @
==INCLUDES 1/8" SPACE FOR INSULATING WASHERS —————————={ AXIAL BOOM
TO BE USED AS SHIMS SCALE 135
LEFT VIEW ON SIDE O
——s={ 4.000[101.60_] f=a—
LOWER TANK MOUNT
MATERIAL: Ti-6AL-4V IAW M\L—T—9046,904
y SEE NOTE 10 o ©
MOUNTING DETAILS ON SHEET 2 DATUM C REFERS TO 1D OF TUBE > crcs
0 Py S
. i A @ @® A
z . ['x ] h
| e Y e Yoy | r 4
. S ©
LOWER DECK MOUNT
MATERIAL: Ti-6AL-4V IAW MIL-T-9046,99/47 ANTENNA COVER MOUNT i}
SEE NOTE 10 ATERIAL: Ti-6AL-4V IAW MIL-T-9046,9047 NSIDE DIAMETER OF TUBE
DETAILS ON SHEET 4 SEE NOTE 10 0010 (250 A]
DETAILS ON SHEET 4 — AXIAL BOOM PCS = PROBE COORDINATE SYSTEM TCS = TUBE COORDINATE SYSTEM
@ 0.005(0.127] — @ 00102541 SCALE 15
A TOP VIEW SPACE SCIENCES LABORATORY |*"MENSIONS ARE IN INCHES NAVE | ORE | spACE SCIENCES LABORATORY
UPPER DECK MOUNT UNIVERSITY OF CALIFORNIA |rowsances umssswore: [ worieo W | woro
SNEIENE MATERIAL BERKELEY, CA 94720-7450  |miGurk xoa1 xaose [ DRAvNG 7| osoros | TILE:
N PHONE: 510.643.9234 o 20 SURFACE
DETAILS ON SHEET 4 FAX: 510.643.8302 g - [cneexe THEMIS AXIAL BOOM
BOTTOM COVER MOUNT UPPER TANK MOUNT EMAIL: rduck@ssl.berkeley.edu ; ; Booms - AXB
MATERIAL: AL 6061-T6 MATERIAL: Ti-6AL-4V IAW MIL-T-9046 9047 PROPRIETARY AND CONFIDENTIAL [[oLteancricrer CHARGENS.  mewssen INTERFACE CONTROL DRAWING
SEENQTE 1O SEE NOTE 10 THE INFORMATION CONTAINED IN THIS A YA 19 COMMENTS:
DETAILS ON SHEET 4 MOUNTING DETAILS ON SHEET 2 DRAWING IS THE SOLE PROPERTY OF THE [*ATEFAL SIZE [DWG. NO. REV
AT R A =
THE WRITTEN PERMISSION OF THE SPACE [ NA C THM-AXB-ICD-001 AE
SCIENCES LABORATORY IS PROHIBITED.
50 HOTSCALE DRAWING et e SHEET 1 OF 6
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VIEW D-D
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8X @.173[4.39] ¥ .438 [11.13]
= R BOTTOM TAP FOR #8-32 HELICOIL INSERT = 2.0* DIA PER NASMS33537
USE PH BRONZE SELF LOCKING HELICOILS P/N 3585-2BN0246
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ISOMETRIC VIEW OF AXIAL BOOM TUBE

SPACE SCIENCES LABORATORY

TITLE:

THEMIS AXIAL BOOM
INTERFACE CONTROL DRAWI

SIZE

C

DWG. NO.
THM-AXB-MEC-001

REV

AE

SCALE: 1:3 |
T
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10.993[279.22] [REF]

4X @ 173[4.39] THRU
TAP FOR #8-32 HELICOIL Insert = 1.5"Dia PER NASMS33537
USE PH BRONZE SELF LOCKING HELICOILS P/N 3585-28N0246

©|oo000s 012710 [ A c|c

910[23.11]

4% @.173[4.39] THRU
TAP FOR #8-32 HELICOIL Insert = 2.0* Dia PER NASMS33537
USE PH BRONZE SELF LOCKING HELICOILS P/N 3585-2BN0246

[ 000501271 @[ Aac]E

2x 11.460[291.08,

2x1.920[48.77]

Eow[A]<]

2X @ .173[4.39] THRU
TAP FOR #8-32 HELICOIL Insert = 2.0 * Dia. PER NASMS33537
USE PH BRONZE SELF LOCKING HELICOILS P/N 3585-2BN0246

©[d 0005 012771@ [ A || F

TOP VIEW
ANTENNA MOUNT AND TOP DECK MOUNT ARE HIDDEN FROM THIS VIEW

SPACE SCIENCES LABORATORY

TITLE:

THEMIS AXIAL BOOM
INTERFACE CONTROL DRAWI

SIZE [DWG. NO. REV
C | THM-AXB-MEC-001| AE
SCALE: 1:4 | [ SHEET3 OF 6
T T




(@5.208[ 132.28]
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UPPER DECK MOUNT
MATERIAL: T300/RS3 COMPOSITE, LAYUP SCENARIO T8D
LAYUP SCENARIO A: [[(0/90)/(+45/-45)]] 25
LAYUP SCENARIO B: [(0/90)/(+45/-45)/(0/90)/ (+45/-45)/ (+45/-45)/(0/90) /(+45/-45)/(0/90)] 6x @ 250*-005[6 357013
TOP VIEW 0001 °°-0.03

LOWER DECK MOUNT
MATERIAL: Ti-6AL-4V IAW MIL-T-9046,9047
TOP VIEW

e

+.005
) 6X @191 7o)

DATUM C REFERS TO ID OF AXIAL TUBE

LOWER DECK MOUNT
FRONT VIEW

e o

.300['7.62]

30.0°

|
i t
\\R 0.008 [.203] MAX

.030[0.76]

+.000] 0
[-— ¢4.4007_OO][1 1 I.7670_03:|

BOTTOM COVER MOUNT
MATERIAL: AL 6061-T6 ALODINE
BOTTOM VIEW

6X @ .070[1.78] ¥

[4_85+o.13]

EQUISPACED ON 4.900 [(124.46] B.C.
® 0005 [0.127] (D)

-0.03,

®6.750[171.45]

DATUM C REFERS TO ID OF AXIAL TUBE

/7| 0.002

"

250[6.35,
.500[(12.70;

.3757; 53]

/

EQUISPACED ON (6.160 [@156.4¢] B.C.
@ 0.007 (0.178) ) [ 8 |

CUTOUT FOR HARNESS CONNECTOR
CONNECTOR AND ALL ENABLE/TEST PLUG SPECIFICATIONS
AS PER THM_SYS_117 AND THM_HRN_SCH_XXX (TBD).

@4.150[105.41]

3.070[77.98]
UPPER DECK MOUNT
FRONT VIEW

— .720[18.29]

o70[1.78]

2.400[60.96]

+.004]
-.002]

+0.10

6X @166 [4.22_0'05

®4.760[120.90]

EQUISPACED ON @©4.470 B.

® 0007 [0.178] (D)

ANTENNA MOUNT
MATERIAL: Ti-6AL-4V IAW MIL-T-9046,9047
TOP VIEW

THRU ALL DATUM C REFERS TO ID OF AXIAL TUBE

380[9.65]

Ico oio o [

SECTION I-I

L oso[1.27]

.200[5.08]

2-56 UNC - 2B ¥ .125[3.18]
EQUISPACED ON @4.124 B.C.

@4.030[102.36]
@4.142[105.21]

®4.250[107.95]

] 325[8.26]

[e———— 4.220[107.19] ——————==f

4% R.063[1.59]

2X ¢.120[3.05] THRU
1.100[27.94]

1.312[33.32]

420[10.67]

DETAIL H
SCALE3:2

DETAIL J
SCALE4:1

SPACE SCIENCES LABORATORY

TITLE:

THEMIS AXIAL BOOM
NTERFACE CONTROL DRAWING

SIZE IDWG. NO. REV
C | THM-AXB-MEC-001| AE
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NOTES

NVONOUAWN—

10. PIVOT COMPONENTS - LOWER INCLUDES MOVING COMPONENTS NOT SYMMETRICAL TO UPPER BOOM
11. PREAMP TIP ASSEMBLY INCLUDES STACER TIP PIECE, PREAMP MOUNTING HARDWARE, PREAMP AND SENSOR MOUNTING HARDW ARE

. INERTIA DATA FOR STATIONARY COMPONENTS, MOVING COMPONENTS, PIVOT COMPONETS, STACER, & CABLE ARE PROVIDED BY ANAYLSIS ONLY.
. THEMIS AXIAL BOOM ASSEMBLY INCLUDES ALL COMPONENTS
. BOOM HOUSING ASSEMBLY INCLUDES JUST COMPONENTS IN THE BOOM HOUSING ASSEMBLY (TUBE)
. UPPER BOOM ASSEMBLY INCLUDES JUST COMPONENTS IN THE UPPER BOOM
. LOWER BOOM ASSEMBLY INCLUDES JUST COMPONENTS IN THE LOWER BOOM
. STATIONARY COMPONENTS INCLUDES BOOM HOUSING ASSEMBLY AND ALL STATIONARY COMPONENTS IN THE UPPER & LOWER BOOMS
. STATIONARY COMPONENTS PER BOOM INCLUDES ALL NONMOVING COMPONENTS
. MOVING COMPONENTS INCLUDES MOVING COMPONENTS SYMMETRICAL TO UPPER & LOWER BOOMS
. PIVOT COMPONENTS - UPPER INCLUDES MOVING COMPONENTS NOT SYMMETRICAL TO LOWER BOOM

[~a———————— 90.750[2305.05] LOWER STACER LENGTH
|~a——————— 85.750[ 2178.05] LOWER STACER STROKE

251.637[6391.58]

12. UPPER AND LOWER TANK MOUNTS ARE INCLUDED IN THE ANALYSIS. e Ty e
MAIN ASSEMBLY CALCULATIONS CM STOWED Z DISTANCE STOWED [WRT CM]* ZDISTANCE | DEPLOYED [WRT CM]*
Z DISTANCE STOWED [WRT CM] MASS | FROM BSP 1XX Yy FROM BSP IXX Yy 12z

MASS |FROMTCSZ=0|  IXX vy 1z (k) (m) (ko/m’) _ (kg/m?) (m (kgim’) _(kg/m?) _(kg/m®)

(kg) (m) (kg/m?)  (kg/n?)  (kg/mD) STATIONARY COM PONENTS 0.556 0.124 3.78E-03_ 3.78E-03 B B - B
THEMISAXIAL BOOM ASSEMBLY 4.104] 0.305 2.00E-01 2.00E-01 5.07E-03] M OVING COM PONENTS 0.661 0.240 5.32E-03  5.32E-03 0.387 106E-02 1.07E-02 8.50E-04

BOOM HOUSINGA SSEMBLY 0.711] 0260 3.92E-02 392E-02 2.02E-03f PIVOT COMPONENTS - UPPER 0473 0199 198E-03 196E-03 - - - -
UPPERBOOM ASSEMBLY 1.601 0508| 159E-02 159E-02 150E-03) P'V;TA%OE’; P‘Sgi‘gs -LOWER g';";; 0195 200E-03 2.00E-03 — T I e
LOWER BOOM ASSEMBLY 1.701 0.122] 159E-02 1.59E-02 1.50E-03| STACER- LOWER 0.341 1233 143601 143601 4.07E-05
STATIONARY COMPONENTS 1.968 0.294)  6.35E-02 6.35E-02 3.29E-03 CABLE- UPPER 0022 1068 9.00E-03 9.00E-03 LOOE-06
CABLE- LOWER 0.024 -1.153 114E-02 1.14E-02 1.00E-06
AXIAL BOOM STACER PROPERTIES ' PREAMP TIPASSEMBLY - UPPER 0.093 2262 497E-04 4.97E-04 6.00E-06

Sensor Upper Main Lower Main PREAMPTIPASSEMBLY - LOWER " -2.452 " " "
Strip Thickness 0.0015 in 0.038 mm 0.004 in 0.102 mm 0.004 in 0.102 mm SENSOR - UPPER 0.014 2686 8.04E.04 8.04E-04 0.00E+00

Tip Diameter 0.188 in 4.763 mm 0.725 in 18.415 mm 0.725 in 18.415 mm SENSOR - LOWER " -2.876 " " "
Base Diameter 0.274 in 6.960 mm 0.880 in 22352 mm 0.900 in 22.860 mm SENSOR HOUSING A SSEM BLY - UPPER 0.009 3.004 2.00E-06 2.00E-06 0.00E+00

|Equivalent Diameter 0.207 in 5.258 mm 0.840 in 21.336 mm 0.850 in 21.590 mm SENSOR HOUSING A SSEMBLY - LOWER " -3.284 " " "

DISTANCE TCS TO UPPER BCS (z OFFSET) _ | STOWED BOOM LENGTH TO BCS
12.448[316.1 15.921[404.39]
BOOM SYMMETRY PLANE STACER LEADING EDGE TO BCS
~ 12.400[314.96] D 9.803[248.98]
DISTANCE TCS TO LOWER BCS (Z OFFSET)
12.353[313.75]
STOWED i
1.810[45.97]
27.820[706.63] SENSOR STROKE
28.850[732.79] SENSOR LENGTH
_I TCS - TUBE COORDINATE SYSTEM
DEPLOYED

83.250[2114.55] UPPER STACER LENGTH

78.250[1 987.55] UPPER STACER STROKE ——————————————==~|

95.600[2428.24]
98.152[2493.06]

= o —
o
BSP TO PIVOT PQINT
| BSP - BOOM SYMMETRY PLANE 20.167[512.25]

12.400[314.96]

——== 4089[10385] ’—7
== —

88.100[2237.74]

90.652[2302.56]

99.55952532.09]

128.789[3271.23

92.189[2341.59]

DEPLOYED

S

STATIONARY COMPONENTS

129.569[3291.04]

121.289[3080.73]

MAIN STA

CER
MASS: 142 g/m (approx.)

PREAMP TIP ASSEMBLY

122.069[3100.54]

SENSOR HOUSING ASSEMBLY

SENSOR
MASS: 8.65 g/m loDWOX-J—\ DIAMETER: 0.625 IN

i g —[ |
j > >
of o S > » N | s
2 A
- - CABLE INSIDE STACER]\_STACER TIP PIECE
1 98g/m
3.81] MOVING COMPONENTS. PACE SCIENCES LABORATORY
100 STOWED SPACE SCIENCES ORATO|
M ] TITLE:
THEMIS AXIAL BOOM
z ° INTERFACE CONTROL DRAWING;
| | SIZE [DWG. NO. REV
C| ™HM-AXB-ICD-001| AE
X BOOM COORDINATE SYSTEM
(Z AXIS ZERO AT BOOM SYMMETRY PLANE) | | SHEET 5 OF 6
T 7 T 6 T 5 1 4 T 3 ' 2 ' 1
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GENERAL NOTES: UNLESS OTHERWISE SPECIFIED

o AWN—

THE IDPU MONITOR THERMISTORS ARE LOCATED INSIDE

THE PREAMPS ON BOTH THE UPPER AND LOWER BOOMS.
. TOP SAFETY COVER IS FOR USE WITHOUT ANTENNA, SAI IS
TO PROVIDE SAFETY COVER FOR MOUNTING TO ANTENNA

ONCE INSTALLED.

. ALL EXTERIOR SURFACES OF DAD ASSEMBLY, INCLUDING

DOORS, ARE COATED CLEAR ALODINE 2500, CLASS 3
PER MIL-C-5541E

. MIN OF 50% OF TOTAL SURFACE AREA SHALL BE COVERED
WITH 5 MIL PERFORATED ITO COATED SILVER TEFLON TAPE

WITH 9703 ADHESIVE (5MIL-PERF-ITO-AG-FEP-9703)

. BLANKET GROUND LOCATION SHOWN ON TOP DECK.

.500[12.70]

@.400[10.16]
ULTEM 1000
ULTEM 1000
— .125[3.18]
N < | |
320[8.13] I {
Y
I [ L]
DETAILK
SCALE2: 1 L 125[3.18]

THERMAL ISOLATORS AT TOP DECK MOUNT

e

. THERMAL INTERFACE CONDUCTIVITY IS DOCUMENTED IN THM-SYS-###.
. RED TAG SAFETY COVERS TO BE REMOVED PRIOR TO LAUNCH.
. MOUNTS BONDED WITH HYSOL 9309 EPOXY.
. BUS MONITOR THERMISTORS SUPPLIED AND MOUNTED BY SAl.

BOOM ASSEMBLY
T W

SAFETY COVER QUTSIDE DIAMETER

$4.760[120.90,

RED TAG ITEM

TOP SAFETY COVER
PROVIDED BY UCB
SEE NOTE 6

L

BUS THERMISTOR
YS| #44902X-16

SEE NOTE 4

37.73°

5.600[142.24]

= SEENOTE?
— #8-32 @.164[4.17]
GROUNDING LOCATION
FOR BLANKET WIRES
— — (ON TOP DECK)

<

/12 X TUBE WASH

MATERIAL: ULTEM
THICKNESS: 0. 125\

TOP DECK MOUNT

UPPER TANK MOUNT

EXTERNAL COMPOSITE TUBE SURFACE
BETWEEN UPPER AND LOWER MOU
WILL BE BARE CARBON TUBE

ANTENNA MOUNT:

(BFANKET THICKNESS: 250[6.35]

DAD ASSEMBLY
SEENOTE 8

ANTENNA

STACER COATED WITH DAG 154

DAD TOP SURFACE
SEE NOTE 7

—

THERMAL \SOLATION WASHERS FOR BOLTS

TOP AND BOTTOM OF FLANGE

LOWER TANK MOUNT

ANTENNA HEX PLATE

BROKEN-OUT VIEW SHOWS
TRANSFER TAPE (TO HEX PLATE)

HEX COVER BLANKET
THM-AXB-BLK-003-001
THICKNESS: 0.25 INCHES MAX
FILTERS: NONE

BLANKET TQP SKIRT
©6.500[165.10] NOMINAL

\TUBE MU BLANKET

THM: 1-001
TH\CKNESS 025 \NCHES MAX
FILTERS: NONE

GROUNDING: WIRE TO #8 GROUNDING LUG ON TOP DECK, TBD BY SAI
TAPING: TRANSFER TAPED TO HEX PLATE AS SHOWN ABOVE

GROUNDING: WIRE TO #8 GROUNDING LUG ON TOP DECK, TBD BY SAI
TAPING: TRANSFER TAPE TO OVERLAP TO UNDERLAP OF WRAPPED BLANKET

CONNECTOR FLANGE BLANKET
THM-AXB-BLK-002-001
THICKNESS: 0.25 INCHES MAX
FILTERS: NONE
GROUNDING: WIRE TO #8 GROUNDING LUG ON TOP DECK, TBD BY SAI
TAPING: TRANSFER TAPE TO THE TOP DECK AS SHOWN BELOW
BLANKET BOTTOM SKIRT

$9.000[ 228.60] NOMINAL

RN
%\
TRANSFER TAPE (TO TOP DECK)

9
.o BARE BOLTED
o — 2s0[6.35] DETAIL VIEW OF UPPER END OF TUBE ABOVE TOP DECK
(ANTENNA AND DEPLOYED BOOM SHOWN)
TUBE BOTTOM DECK MOUNT
i 7 ./ | |
DOTIED LINE REPRESENTS I I
LOWER BLAN Z
FROVIDED BY SWALES I 1
MOUNTING AS PER SWALESN /BOWOM SAFETYCOVER
l .
SAFETY COVER THICKNESS: .125[3.18] J BOOM ASSEMBLY
FRONT VIEW pa
A
DAD ASSEMBLY
£E NOTE 8

RED TAG ITEM

BOTTOM SAFETY COVER DAD TOP SURFACE SPACE SCIENCES LABORATORY

PROVIDED BY UCB SEE NOTE 7

TITLE:
~ THEMIS AXIAL BOOM
\%
SAFETY COVER QUTSIDE DIAMETER \ INTERFACE CONTROL DRAWING
4.300[109.22] L | STACER COATED WITH DAG 154 .
IZE [DWG. NO. REV
DETAIL VIEW OF LOWER END OF TUBE
[DEPLOYED BOOM SHOWN) C| THM-AXB-ICD-001 AE
[ [ SHEET6 OF 6
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