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AGENDA
“c" LUNAR COMMUNICATIONS RELAY UNIT
CRITICAL DESIGN REVIEW
SEPTEMBER 15, 16, 17, 18, 1970
9/15/70
9:00 AM General Session - Chairm:.m; W. Speier‘ - Minutes: A.M. Burke
Co-Chairman: H.J. Hamlin
1.0 GROUND RULES/INTRODUCTION W.M. Speier/
ol i H.J. Hamlin
1.2 What we were to do
1.3 What you will see
2.0 MANAGEMENT OVERVIEW H.J. Hamlin
2.1 Organization
’ 2.2 Schedule
Design Status
Manufacturing Status
Material Status
2.3 Problems
3.0 SUBCONTRACT SUMMARY D.A. Orendac
4.0 CIRCUIT MARGIN SUMMARY B.M. Trachtenberg
5.0 CONFIGURATION OVERVIEW A.M. Burke
5.1 LCRU Configuration - LRV
5.2 LCRU Assembly Operations
5.3 LCRU Configuration - Walk Mode
5.4 Alternate Mode Capability
5.5 Thermal Considerations
6.0 PERFORMANCE SUMMARY J.J. Connelly

6.1 Design
6.2 Weight Budget
6.3 Power Budget




AGENDA
LUNAR COMMUNICATIONS RELAY UNIT
CRITICAL DESIGN REVIEW
SEPTEMBER 15, 16, 17, 18, 1970

9/15/70
1:00 PM
to
9/16/70
5:00 PM
Room ( )
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Splinter Meeting

ELECTRICAL DESIGN - Chairman:

2

Co-Chairman:

.1 System Design

Circuit Margins

Signal Design

Link Analyses
Sub-System Configuration

=) =) =31 =3
e e
e CO LY

.2 Electrical Interface Design

.21 LCRU Design
T2 EM Test Status
Ta2.3 EMI & Grounding
37 LCRU Internal Electrical Design

S-Band Diplexers
VHF Receiver
.4 VHF Transmitter

3.1 VHF Antenna Triplexer

5 Oy W

)
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1
o S5

Including VCO's

T.3.6  Voltage Regulator

- S-Band Transmitters

AR P2 S-Band Receivers

T3 Up-Link Signal Processor
7.3.10 DC-DC Converter

7.3.11 Battery

T.3.12 Low @Gain Antenna

7.3.13 High Gain Antenna

.4 Integration Design

To41 Case Electrical Integration
Signal Flow and Grounding

T.42 Control Panel

Tty Cabling

To4d LCRU Power Utilization

.5 External Electrical Design

.1 LCRU LRV TV Cables
T2 HGA LGA Cables

| |

R. Sinderson
J. Connelly

0 Down-Link Signal Processor

- Minutes:

B

B
B
B
B
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V. Carita

.M. Trachtenberg

M.
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Trachtenberg
Trachtenberg
Trachtenberg
Trachtenberg

J. Connelly
J. Connelly
Houck

DeBaecke

DeBaecke
Grasheim

Montini

Montini
Montini
.J. Carita
.E. Hawlk
Ramanis
Erdman
Howard
Howard

SRS
« Vo
.J. Nangle

Comfort
Comfort
Comfort
Comfort

Comfort




AGENDA

LUNAR COMMUNICATIONS RELAY UNIT

CRITICAL DESIGN REVIEW
SEPTEMBER 15, 16, 17, 18, 1970

9/15/70
1:00 PM

to
9/16/70
5:00 PM
Room ( )

8.0
8.1

8.2

Mechanical Interface Design

o 00 00 O
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LCRU Mechanical Design
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Splinter Meeting - Chairman:

1
2
3
4

W DN =

H. Schultz _ Minutes:

J. Liggett J. Liggett

Co-Chairman:

MECHANICAL DESIGN

R. Holston

LCRU/LRV
HGA/LRV
LCRU-LM-MESA
Battery - LM-MESA

R. Holston

R. Holston
R. Holston
L. Krawitz

Subassembly Arrangement
LCRU Weight Analysis
Subassemblies

[\V]
w

© 01O U W N

VHF Receiver

VHF Transmitter
VHF Triplexer
Down Link Signal Processor
Up Link Processor
Voltage Regulator
Battery

S-Band Receiver
S-Band Transmitters
Diplexer

VHF Antenna

DC-DC Converter
Antenna Connector
High Gain Antenna
Low Gain Antenna

L. Krawitz

(S —
- O

.12
.13
.14
.15

L. Krawitz
W. Babcock
W. Babcock
W. Babcock
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Case Design

Cover Design

Wax Package Assembly
Control Panel Design
LCRU/LRV Mounting Design
HGA Mast and Interface Design
Stowage Container Design
Vibration and Stress Analysis

R. Holston

viii




AGENDA
LUNAR COMMUNICATIONS RELAY UNIT
® “cll CRITICAL DESIGN REVIEW
SEPTEMBER 15, 16, 17, 18, 1970

9/16/70 Splinter Meeting - Chalrmz.m; E. Chimenti _ Minutes: H. Rosenthal
9:00 AM Co-Chairman: G. Grube
to
9.0 THERMAL DESIGN
9/16/70
5:00 PM 9.1 Design Analyses B. Shelpuk
9.1.1 Multinode Thermal Analysis
9.1.2 Component Hot-Spot Analysis
9.1.3 Parking Orientation Analysis
9.1.4 Walk Back Analysis
9.1.5 Phase Change Freezing Analysis
9.1.6 Phase Change Material Package Design
9.2 Thermal Design G. Grube
9201 Radiator
. 9.2.2 Thermal Blanket
9.2.3 Thermal Finishes
9.2.4 Component Temperatures

9.3 Thermal Testing

9.3.1 Test Approach
9.3.2 Test Results

9/16/70 Splinter Meeting - Chairman: J. Miller . .
9:00 AM Co-Chairman: R. Virostek ~ Minutes: R. Virostek
&52/70 10.0 TEST PROGRAM
5:00 PM 10.1 Thermal

10.2 Engineering Model

10.3 DVT

10.4 QTP

10.5 ATP

10.6 Test Equipment Design

10.7 MSC/KSC Test Program

10.8 MSC Special Test Program

ix




AGENDA

LUNAR COMMUNICATIONS RELAY UNIT
CRITICAL DESIGN REVIEW
SEPTEMBER 15, 16, 17, 18, 1970

9/16/70 Splinter Meeting - Chairman: D. Becker _ Minutes: W. Carlino
9:00 AM Co-Chairman: W. Carlino ’ ’
to
11.0 M SUPPORT
9/16/70 PROGRA U R
5:00 PM 11.1 Reliability W. Carlino
Baoii (B ) 11.1.1 RCA Status
11.1.2 Subcontractor Status
11.1.3 Reliability Design Status
11.1.4 Parts Qual. H. Farcus
11.1.5 Parts Usage: APL, Derating H. Farcus
11.1.6 FMEA H. Farcus
11.2 Configuration Control H. Yarbrough
11.2.1 Program Control and Status
11.2.2 Response to MSC Con Con Comments
11.3 Quality Assurance G. Floyd
11.3.1 RCA Quality Program Status
11.3.2 Subcontractor Controls and Status
11.3.3 Equipment Flow Charts
‘ 9/17/170 12.0 GENERAL SPLINTER & RID REVIEWS
9:00 - .
10:00 Chairman: W. Speier - Minutes: A.M. Burke
i.o Co-Chairman: H.J. Hamlin
1:00 - 12.1 Electrical Design Splinter Review J.J. Connelly
5:00 12.2 Mechanical Design Splinter Review J. Liggett
12.3 Thermal Design Splinter Review G. Grube
12.4 Test Program Splinter Review R. Virostek
12.5 Program Support Splinter Review W. Carlino
9/17/70
10:00 AM 13.0 DEMONSTRATION B.M. Trachtenberg/
to J.J. Connelly
12:00 AM
9/18/70 14.0 CDR REVIEW BOARD R. Johnston
9:00 AM
to
12:00
9/18/70 15.0 MINUTES REVIEW AND SIGNOFF W. Speier
1.00 - R. Sinde.rson
ON H.J. Hamlin
A.M. Burke
J.J. Connelly
D. Orendac
W. Carlino
. R. Virostek
J. Liggett




9/21/70

AGENDA

LCRU CREW STATION REVIEW
MSC/BLDG. 5, SEPTEMBER 21, 1970

DELTA CDR

16.0 LCRU Crew Station Review

Xi

H.J. Hamlin
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LCRU MECHANICAL DESIGN
ORGANIZATION

LCRU SUBSYSTEM
PMO

H. J. HAMLIN, MANAGER

INTERFACE COORDINATION

J. LIGGETT

LCRU SUBSYSTEM
DESIGN

J. J. CONNELLY, LEADER

ELECTRICAL DESIGN

MECHANICAL DESIGN
R. HOLSTON, PROJ. ENGR.

THERMAL DESIGN

CASE DESIGN
MOUNTING LEGS

HGA MAST

HGA POINTING

LGA STAFF

LCRU SUBASSEMBLIES
DRAFTING LDR.
ANALYST

STOWAGE CONTAINER

R. HOLSTON
M. HOLBREICH
M. HOLBREICH
W. BABCOCK
W. BABCOCK

L. KRAWITZ

F. CANNON

D. LIVINGSTON
W. BABCOCK
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LCRU DRAWING STATUS

FAMILY TREE-LCRU DVT

LCRU
SUBSYSTEM

ASSY.8370855-50!1

[ | = | —— Bl ]
LCRU UNIT POST ASSY CABLE ASSY ADAPTER, BATTERY
LCRU (LRV) LCRU/LRV/ TV INTERFACE
MI-GAIN ANT (LRV)

ASSY: 8370854-501 ASSY: 867099350 ASSY 8670957 -50! ASSY 8779373-501 » 81511031

INT WIR DIAG 8370878
El A T —1

HI-GAIN ANTENNA
VHF ANTENNA VHF TRIPLEXER BLANKET, ASSEMBLY
* 8151111 ® 8347878 THERMAL
®8i51112 ASSY:8370891-501
A2 A3
RECEIVER, AM SIGNAL PROCESSOR LO-GAIN ANTENNA MAST 8 POINTING| [SBAND HFGAIN
(259.7 MHZ) (UP LINK) AND STAFF ASSY MECH ASSY ANTENNA
ASSY. 8370850-501 ASSY: 8370852-501 (HI-GAIN ANTENNA)
SCH' 8779308 SCH: 8670923 ASSY 8670994-501 Pl o ses88202- |
l i
Al A2 Al A2 [ 1 Wi ] L
AMPL,RF/MIXER | |AMPL,IF/AUDIO CORDWOOD ASSY| |CORDWOOD ASSY S-BAND LO-GAIN | |STAFF ASSY CABLE ASSY CABLE ASSY
(259.7 MHZ) AUDIO XFMR FLTR VOX /AGC ANTENNA ILO-GAIN ANTENNA) (LO-GAIN ANTENNA) [(HI-GAIN ANTENNA)

ASSY: 8370861-501 ASSY:8370864-501 ASSY:8670938-50! ASSY 8670937-50! -

SCH: 8670928 SCH: 8670904 SCH. 8670986 SCH: 8659414 % 8555260-1 ASSY.8670975-50! ASSY:8670967-502 | Assy: 8670967-501
Al ["_'____EE__—fJ A4, A5 1
AMPL,AUDIO / BASEBAND S-BAND FM MAST ASSY [POINTING MECH | [HANDLE,
SQUELCH CONDITIONER RECEIVER (HI-GAIN ANTENNA) ASSEMBLY POINTER
ASSY:8370867-501 ASSY: 8370868-50! # 8151100-1 (HI-GAIN ANTENNA)

SCH. 8670903 SCH. 8670904 [AssY: 867 ASSY:837 ASSY:8779366-80!
A8 AT A8
DIPLEXER,S-BAND SIG PROCESSOR
(DOWN LINK)
*8151102-1 ASSY:8370853-501
SCH: 8670925
A9 1
XMTR, AM L L A< L 1
(296.8 MHZ) SHAPE FILTER TIME SHARE VIDED AMPL / INDICATES SPEC CONTROL DWG.
s SENSOR SW MIXER
RS0V aaTO8- B0t ASSY:8670914-501 | | ASSY 8670918-501 | |ASSY:e670982-80( B Tt e AsarT0
BGH: BETORED SCH: 8670913 SCH: 8670917 SCH. 8670903
AlO All FOR FAMILY TREE-LCRU FLIGHT SEE 8670995
S-BAND FM/PM S-BAND PM/PM
XMTR XMTR
* 81511011 #8151116-1
Al2 Al3
VOLTAGE
REGULATOR

ASSY 8370872-50!
SCH. 8670922

PSI

DC/DC

CONVERTER

ASSY 867094I-50!
SCH. 8670942

ASSY: 8670945
SCH. B670946

CONTROL PANEL

-50|

CONTAINER

Al I A2 I

REGULATOR
CONTROL

ASSY 8670962-501

SCH. 867096

CAPACITOR
ASSY

ASSY 8670963-50!
SCH . SEE ASSY

® 1963281 -50!
*1954203-501
*1953282-501

(HEAT OF FUSION)

[ ] COMPLETE — SIGNED OFF

[ ] COMPLETE —NOT SIGNED OFF

B ncomPLETE



LCRU DRAWING STATUS

FAMILY TREE-LCRU FLIGHT

LCRU
SUBSYSTEM

ASSY'8370855-502

[ | - | . |
LCRU UNIT POST ASSY CABLE ASSY ADAPTER, BATTERY
LCRU (LRV) LCRU/LRV/ TV INTERFACE
v HI-GAIN ANT (LRV) » 8I81103-2
ASSY: 8370854-502 ASSY: 8670993-50| ASSY: 8670987 -502 ASSY 8779373-501
INT WIR DIAG 837878
S N S N S
El Al —11
HI-GAIN ANTENNA
VHF ANTENNA VHF TRIPLEXER BLANKET, ASSEMBLY
* 8IS * 8347878~ THERMAL
*8151112 ASSY 8370891-502
A2 A3
RECEIVER, AM SIGNAL PROCESSOR LO-GAIN ANTENNA MAST 8 POINTING| [S-BAND HI-GAIN
(23T IMNE) P LinK), AND STAFF ASSY MECH AS ANTENNA
ASSY 8370850-502 ASSY  8370852-502 (HI-GAIN ANTENNA)
SCH 8779305 SCH. 8670923 ASSY 8670994-502 saviesrasetol » 8555262-2
I 1
|
Al A2 Al A2 [ | wi R S
AMPL,RF/MIXER AMPL,IF/AUDIO CORDWOOD ASSY| |CORDWOOD ASSY S-BAND LO-GAIN STAFF ASSY CABLE ASSY CABLE ASSY
(259.7 MHZ) AUDIO XFMR FLTR VOX /AGC ANTENNA (LO-GAIN ANTENNA) (LO-GAIN ANTENNA) (MI-GAIN ANTENNA)
ASSY:8370861-502 ASSY:8370864-502 ASSY 8670938-502 ASSY:8670937-502 . AssY: 8670967-503
SCH. 8670928 SCH. 8670904 SCH. 8670986 SCH: 8659414 * 8585260-2 ASSY 8670975-50) ASSY 8670967-504 :
'_———[ A4 A
< nl S B:ND FM 1 1
AMPL ,AUDIO/ BASEBAND = MAST ASSY POINTING MECH | [HANDLE,
SQUELCH CONDITIONER RECEIVER (HI-GAIN ANTENNA) ASSEMBLY POINTER
ASSY.8370867-502 ASSY: 8370868-502 * 8151100-2 (HI-GAIN ANTENNA)
SCH: 8670903 SCH: 8670904 ASSY:8670990-501 ASSY:8370888-501 ASSY:8779356-50!
A6,AT A8
DIPLEXER,S-BAND SIG PROCESSOR
(DOWN LINK)
*815102-2 ASSY:8370853-502
SCH: 8670925
AS
XMTR, AM A Y- A L
(296.8 MHZ) SHAPE FILTER TIME SHARE VIDEO AMPL / # INDICATES SPEC CONTROL DWG
ASSY:837085/-502 . SENSOR SW MIXER ¥ INDICATES ITEMS FOR ASSY TO
x ASSY 8670914-502 ASSY 8670918-502 ASSY 8670982-502 LRV BY BOEING CO.
$OH: IST0928 SCH: 8670913 SCH: 8670917 SCH. 8670983
AlO All FOR FAMILY TREE-LCRU DVT SEE 8670924
S-BAND FM/PM S-BAND PM/PM
XMTR XMTR
* 8151101-2 #8151116-2
Al2 Al3
VOLTAGE
REGULATOR

ASSY 8370872-502
SCH. 8670922

CONTROL PANEL

ASSY.8670945-502

SCH: 8670946
PSI
pc/DC CONTAINER
HEAT OF FUSION)
CONVERTER (o 1953281~ 501
# 1954203-501
By Rer0sa soe % 1953282-501
Al I A2 I
REGULATOR CAPACITOR
CONTROL ASSY
ASSY 8670962-502| |ASSY 8670963-502
SCH. 867096/ SCH. SEE ASSY

[ ] COMPLETE —SIGNED OFF

|: COMPLETE — NOT SIGNED OFF

] INncOMPLETE



nRGA ENGINEERING MODEL TEST PROGRAM

1970 1971

CONFIDENCE TESTING
AUG | SEPT | OCT NOV DEC JAN FEB MAR | APR

ANCILLARY ITEM STOWAGE CONTAINER

1. PRE-ASSEMBLY h—

2. INTEGRATION VERIFICATION ok

3. RANDOM VIBRATION —
- 4. SHOCK H—
- 5. LAUNCH DEPRESSURIZATION !

HYDRAULIC PRESSURE VESSEL
1. LEAK RATE/PRESSURE VERIFICATION [
2. OVERPRESSURE VERIFICATION ot

MESA VIBRATION - LCRU MOCK-UP
1. RANDOM VIBRATION, E L/B —t

HGA ASSEMBLY
1. SINE VIBRATION, LRV MOUNT =

LGA ASSEMBLY
1. SINUSOIDAL VIBRATION, LRV MOUNT ot




G=8

@ o @
RGA | LRV INTERFACE

PROBLEM AREAS

1. TO COMPLETE STRESS ANALYSIS AND WEIGHT
REDUCTION RCA REQUIRES THE FOLLOWING:
A. FINAL LRV DYNAMIC ENVIRONMENT FROM MSC
B. COMPLETE RCA INHOUSE VIBRATION TESTS ON
ENGINEERING MODEL. (SCHEDULED FOR SEPT, OCT 1970)

2. INTERFERRENCE BETWEEN TV/LCRU/HGA - RCA MOCKUP EVALUATION

TV CAMERA INTERFERES WITH HGA DEPLOYMENT

TV CAMERA INTERFERES WITH LCRU REMOVAL FOR HAND CARRY

TV CAMERA INTERFERES WITH HGA AT LOW MAST EXTENSION

VHF ANTENNA INTERFERES WITH HGA AT LOW MAST EXTENSION AND LOW POINTING ANGLES

5oy
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RGA LM INTERFACE

e LCRU STOWAGE
e BATTERY STOWAGE

e ANCILLARY ITEM STOWAGE

e STOWAGE CONTAINER DEPLOYMENT

e LCRU DEPLOYMENT

e ENVIRONMENT

e RCA/GAC INTERFACE MEETING

8-25-70

e POTENTIAL PROBLEMS

ICD LID 340-25162
ICD LID 340-25162

NEED REVISED ICE FOR NEW
LOCATION (LM ERECTABLE LOCATION)

NOT REQUIRED — CONTENTS REMOVED
DIRECTLY

LCRU DEPLOYED WITHOUT PALLET

ICD LIS 520-25163
NEED RESULTS OF MESA QUAL TEST

GAC ACTION ITEMS

VIBRATION
BATTERY REMOVAL
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“c" AZ-EL STORAGE ON PALLET & BATTERY

 ATTACHMENT TO INSIDE WALL OF MESA

AZ-EL
PALLET

|

MESA
WORK TABLE

REPLACEAGLE

BATTERIES LCRUV
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LM INTERFACE
RCA STOWAGE CONTAINER CONTENTS

e HGA ASSEMBLY (COMPLETELY PREASSEMBLED)

HGA
MAST
POINTING
CABLE

e LGA ASSEMBLY (COMPLETELY PREASSEMBLED)

LGA
STAFF
POINTING
CABLE

NOTE: STOWAGE CONTAINER REMAINS IN MESA WHEN
CONTENTS ARE DEPLOYED



LM INTERFACE
LCRU STOWAGE CONTAINER LOCATION

0T-8

STOWAGE CONTAINER
MOUNTING POINTS




“G’l STOWAGE CONTAINER/ANCILLARY
ITEMS CONFIGURATION

SUPPORT
POINTS LOW GAIN
FOR HIGH GAIN 1 ANTENNA
ANTENNA & STAFF
MAIN /ASSEMBLY
STRUCTURAL
9(
. FRAME ) /\ CONTOURED
Y~ SUPPORT
‘ ~ BLOCKS
REAR :
INTERFACE—— /.
FRONT
INTERFACE

MOUNTING

_/POINTS

HIGH GAIN ANTENNA
& MAST ASSEMBLY

QUICK RELEASE PINS




STOWAGE CONTAINER STRUCTURAL CONCEPT

HGA SUPPORT
STRUCTURE

INTERFACE MOUNTING HOLES
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ANCILLARY ITEM STOWAGE CONTAINER
HGA IN STOWED POSITION

SUPPORT
POINTS
FOR HIGH GAIN
ANTENNA

%/?*

MAIN
STRUCTURAL
FRAME

REAR
INTERFACE
RING

LOW GAIN
ANTENNA

/& STAFF
\ASSEMBLY
‘ CONTOURED

SUPPORT
BLOCKS

MOUNTING

HIGH GAIN ANTENNA POINTS

& MAST ASSEMBLY

QUICK RELEASE PINS

RETAINING CAGE
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STOWAGE CONTAINER STRUCTURAL DESIGN




IREGA STOWAGE CONTAINER STRUCTURAL DESIGN




91

®
LCRU CASE REMOVAL

PRIME MODE WITHOUT PALLET
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ICD LIS 520-25163
RGA

LAUNCH AND BOOST RANDOM VIBRATION

10 100 140 500 1000 2000
09
| —19.6 g rms
SPECIFIED TO SUBASSEMBLY
050 SUBCONTRACTORS
833 [
0.25 /1 N \
0.6
/
2.5 MIN/AXIS — k\\
Ol— 228grms \
N APPLIED TO STOWAGE :
I .
< CONTAINER AND \ NOTE:
@ REPLACABLE AS OF 5-14-70
& BATTERIES / THESE LEVELS ARE APPLIED
£ 003 TO THE GAC SIDE OF
< 1.0 MIN/AXIS — 4 INTERFACE.
w 12.7g rms THEREFORE EQUIPMENT
w APPLIED TO MAY EXPERIENCE LARGER
O LCRU LEVELS.
< 0.0l /
0.00I
10 20 3040 50|80 100 620|| 1200 2000
64 150 230 |||440 |800
340
FREQUENCY (H2) 370

400
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LM INTERFACE

“en INTERFACE MEETING RCA/GAC 8-25-70
SUBJECT; LCRU BATTERIES AND ANCILLARY EQUIPMENT

MINUTES
I BATTERY INTERFACE

1) GAC WILL UPDATE THE STOWAGE ICD SHOWING THE TRACK WITH SHIMS VS BATTERY INTERFACE.
DUE AUGUST 31, 1970.

2) WITH THE PRESENT MOUNTING FIXTURE, IF THE BATTERY IS COCKED IN ANY DIRECTION UPON
REMOVAL, IT WILL BIND. TO REMOVE THE BATTERY JIGGLING OR CAREFUL ALIGNMENT IS REQUIRED’
RCA/GAC FEEL THIS MAY BE A POTENTIAL CREW PROBLEM AND SHOULD BE BROUGHT TO MSC’S

ATTENTION.

I. ANCILLARY EQUIPMENT

1) RCA STATED THAT AT A RCA/MSC MEETING A DECISION WAS MADE TO REMOVE THE ANCILLARY
EQUIPMENT FROM ITS STORAGE CONTAINER WHILE STILL ON THE MESA. THE EMPTY CONTAINER
WILL BE REMOVED TO GET AT THE EQUIPMENT STOWED BEHIND THE CONTAINER.

2) GAC WILL CHECK TO SEE IF THE S-BAND ANTENNA MATING TOOL IS AVAILABLE FOR USE. IF NOT
AT LEAST THE DETAILED DRAWINGS WILL BE AVAILABLE TO RCA. PRINTS DUE AUGUST 31, 1970.

WITH THIS TOOL, RCA STATES THEY CAN COMPLY WITH THE INTERFACE.

3) ON THE STOWAGE ICD, GAC WILL CLARIFY THE FORCE REQUIRED TO REMOVE THE ANCILLARY EQ.
CONTAINER AS: FRICTIONAL PLUS WEIGHT AND DIRECTION.

4) GAC WILL DETERMINE THE MAXIMUM ENVELOPE (WITHOUT STRUCTURAL IMPACT) THAT RCA CAN
USE FOR THE ANCILLARY EQUIPMENT. DUE AUGUST 31, 1970.

5) GAC WILL UPDATE LID 340-25162 TO REFLECT RELOCATION OF ANCILLARY EQ. TO THE S-BAND
ANTENNA STOWAGE LOCATION.

6) GAC PRESENTED RCA WITH DRAWINGS: LDW 340M15018 PG. 1, 2 & 3 AND LDW 380-54201 PG. 5.00.
THESE DRAWINGS DEFINE THE MOUNTING HOOKS FOR THE S-BAND ANTENNA/ANCILLARY EQ.
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ASSEMBLY (LSC 380-00370-51 I.C.F.)
S-BAND ERECTABLE ANTENNA
P-152935

STANDARD NOTES
PLACE THIS SYMBOL & NOTE NUMBER
NEAR DETAIL IN FIELD OF DRAWING.
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LM INTERFACE

RGA STOWAGE CONTAINER CROSS SECTION

e 7-3/4

PROPOSED
ANCILLARY
LCRU CONTAINER

MESA
= — TORQUE BOX

T/

-—_
' /V:)LUME AVAILABLE

FOR STOWAGE




RGA LM INTERFACE

POTENTIAL PROBLEMS

e IMPACT OF POTENTIAL INCREASED VIBRATION LEVELS
AS A RESULT OF MESA TEST AND RCA TESTS

e LCRUBATTERY REMOVAL FROM MESA
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INTERFACE DIMENSIONS
LRV MOUNTING TUBES

DEPLOYMENT PROCEDURE

BATTERY REPLACEMENT

LCRU HAND CARRY

VIBRATION ANALYSIS

VIBRATION TESTING

LGA AND MAST ASSEMBLY

HGA AND MAST ASSEMBLY

LCRU MOUNTING LEG

LRV INTERFACE
MECHANICAL STATUS

PER BAC CHASSIS DWG
NO CHANGE

COMPLETE PREASSEMBLY
OF HGA & LGA
MINIMUM CREW OPERATIONS

PLUG IN MODULE

HANDLE REVISED PER
CSR 8-17-70

HGA & MAST REVISED TO

E. M. CONFIGURATION

LCRU MOUNTING LEG PRELIMINARY
ANALYSIS COMPLETE

LCRU SUBSYSTEM MECHANICAL
MODEL AT BOEING KENT
FOR LRV VIBRATION TEST

E. M. COMPLETE W/MSC MAST
VIBRATION ENVIRONMENT NEEDED

E. M. COMPLETE
COMPLETE PREASSEMBLY
WITH MAST AND POINTING

PREASSEMBLED TO LRV
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INTERFACE
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LRV/LCRU MOUNTING INTERFACE
ReA TOLERANCE ANALYSIS

MOUNTING CONFIGURATION

LCRU
(-]
(o)
POST
|
!
(T _
L J LRV
t%j e

L INTERFACE
F.W HARDWARE

LW

NUT y

LRV/LCRU MECHANICAL INTERFACE
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[
LCRU LRV INTERFACE

TOLERANCE ANALYSIS

INTERFACE DIMENSIONS

¢ DISTANCE A IN. DIAMETERS, D IN.

LRV TUBES 19.700 +.010 1.000 T00°
1000

LCRU HOLES 19.700 +.010 1.000 T005
.000

BOLT _ +.000
0.998 *+200

- B el

] ]

an

C l

DIMENSIONS REFERENCES
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LCRU LRV INTERFACE
TOLERANCE ANALYSIS

VARIABLES

LCRU HOLE DIA TOL
LCRU HOLE ¢ TOL
LRV HOLE DIA TOL
LRV TUBE ¢ TOL
BOLT DIA TOL

POST ASSY TIR
TEMPERATURE EFFECT

NOOHEWN=

+.024 POTENTIAL INTERFERENCE

RECOMMENDATIONS

1. ASSEMBLE TUBES TO LRV WITH INTERFACE FIXTURE
RCA DWG NO. 8370835-501-X100

2. INSPECT FOR DIMENSIONS B, C, & D

3. REDUCE WIDTH OF UPPER PORTION OF POST

FORE-AFT

LATERAL
MAX STRESS

MIN STRESS

REMOVE MATERIAL




PERPENDICULAR
WITHIN .001 TIR

SURFACES IN SAME PLANE
« WITHIN .001 TIR

+.0015
.9980 — .0000 DIA

PERPENDICULAR

WITHIN .001 TIR \

NOTE: THIS FIXTURE IS INTENDED TO
BE USED AS AN ASSEMBLY TOOL
FOR THE LRV TUBES.

REF: DWG. NO. 8370835-501-X100




LRV INTERFACE

IYPE 0F mrviiag 2L C=0"D1 RUMKE K PCOR-13
VERICLE , REVIEW ITEM DISPOSITION T o
.'v—'-‘.(-.¥r "/ lL/'\“ ] _ e )y
INITIATOK OKGANIZATION Svstem N TEAM raui
T, H, Chasc BOEING/PDY LCKU Mechanical
DISCREPANCY/PROBLEM nie . ) .
LRV/LCRU Younting Interface Tolerance Analysis

The tolerance analysis used a value of 0,01 for the tolerance cn the spucing of
the holes on the LRV chasis on which the LCRU will be mcunted, This is
consistent with IRN R-6 of 13107391, the controlling ICD, However, the usc of
RCA tooling to altach the holes should result in a lower tolerance by «n order
of magnitude,

JUSTIFICATION
The tolerance analysis does not represent the actual configuration which will
be controlled by the RCA tooling,

RECOVMENUATION
The tolerance anulysis chould be repezied using a nere realistic mumber for Lhis
tolerunce, The ICD's and engineerins drawving
that the dimensiocns sre conirolled by the jig,

CONTRACTOR'S CCMMENT

THE ASSEMBLY TOOL IS DESIGNED TO PRODUCE AN ASSEMBLY CONFIGURATION SAFELY WITHIN
THE 0.01 TOLERANCE PERMITTED BY THE CONTROLLING I.C.D. HOWEVER, THE I.C.D., NOT
THE ASSEMBLY TOOL, SETS THE CRITERIA FOR ACCEPTANCE. IF A CHANGE (AS RECOMMENDED BY
THE REVIEWER) IS MADE IN THE BOEING ENGINEERING DRAWINGS AND THE CONTROLLING I.C.D,
THE TOLERANCE ANALYSIS WILL BE REVISED ACCORDINGLY.

TEAW CA7PTAIN LiCOYLLDATICN

CATEGCRY FEMARAS
ACTION
SUSPENSE
BJILRC ACTICY
CAIEG. #Y RENZKRES
ACTiON

SUSPENSE

ACTION SIGNATURE OF BOAWI CHALFRMAY
Approved »

‘_\n\\". =

SUSPENCE 5 \ NE
Lj Disapproved \;\‘, \'\w\/'

\
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LRV INTERFACE
DEPLOYMENT PROCEDURE

MESA DEPLOYED
LRV DEPLOYED

DEPLOY LCRU ON LRV

DEPLOY HGA ASSEMBLY ON LRV

DEPLOY LGA ASSEMBLY ON LRV

MATE ANTENNA AND TV/POWER CONNECTORS
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DOOR LATCH

BATTERY THERMAL

INTERFACE

BATTERY

LCRU BATTERY REPLACEMENT




LCRU HAND CARRY MODE
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®
LCRU/LGA MECHANICAL INTERFACE

DETENT
MECHANISM
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LGA-LCRU CASE INTERFACE
HAND CARRY MODE

1954203 —

BUSHING TEST ASSY

(REF) ===
] N

I
j ceTAsTG ) —
1953281

(REF)

SS73470-1 —
SS73170 —- |

SS o-1

SS12870-1

LOW GAIN .ANTENNA

S. Scalowa I-ne-7e

PIN- SPRING
.094 DA ¥ .25 L
MSIT1506

biisnepm '
secTion A=A

SCALe 2/i
S.Scalone 1-30-70
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LCRU UNIT DESIGN

MECHANICAL DESIGN STATUS

SUBASSEMBLIES

LCRU CASE CONFIGURATION
AND PACKAGING

CONTROL PANEL

PRESSURIZATION DESIGN

CASE STRESS ANALYSIS

OUTLINE CHANGES
INTERNAL CONSTRUCTION DETAILS
THERMAL ANALYSIS

TOP ASSEMBLY DWG COMPLETE
BATTERY THERMAL INTERFACE
ADDED.

REVISED TO PROVIDE INCREASED
CLEARANCE FOR ZERO-G
CONNECTOR.

100% NITROGEN

PRELIMINARY DATA ON
PRESSURE TEST CASE
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BATTERY COVER

BATTERY THERMAL
INTERFACE

UPLINK SIG. PROC.

ZERO-G
CONNECTOR

BATTERY

CONTROL PANEL

DOWNLINK SIG. PROC.

® o
LCRU

ENGINEERING MODEL
BOTTOM VIEW (COVERS REMOVED)

PRESSURE COVER

TRIPLEXER
ﬁ%éeré» , ' VHF TRANSMITTER

VHF RECEIVER

'.f S-BAND RECEIVER

~‘ ' DIPLEXER

DC-DC CONVERTER
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CONTROL
PANEL

LCRU
ENGINEERING MODEL
BOTTOM VIEW (COVERS REMOVED)

UPLINK SIG. PROC. VHF TRANSMITTER
BATTERY TRIPLEXER / VHF RECEIVER
i 4 . i S .u 3 - - . .

S-BAND
RECEIVERS

" ﬂﬂf:‘:jf

' DIPLEXERS

ENGINEERING MUDEL

DC-DC
CONVERTER



LCRU
ENGINEERING MODEL
BOTTOM VIEW (COVER REMOVED)

RECEIVER

TRIPLEXER

VHF

TRANSMITTE i ~—S-BAND

RECEIVER

UP LINK
SIG. PROC.

¢v-8

: DIPLEXERS
i ENG!NEER!NG MODEL

CONTR -10660
aLB

ENGINEERING MODEL
GOVT CONTR NAS 910860
WT.75L8

DOWN LIN 4 DC-DC
§ CONVERTER

SIG PROC.
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LCRU
ENGINEERING MODEL
BOTTOM VIEW (COVERS REMOVED)

ZERO-G
ROTARY SWITCH CONNECTOR
MONITOR SWITCH
BATTERY DOOR
LATCH ] : FILTER
" HOUSING
BATTERY
] | __BATTERY
CONNECTOR

|- VHF ANTENNA
CONNECTOR

2 —— BULKHEAD
& - & M » * - B - & CONNECTOR
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COMPONENT TEMPERATURES

LOCAL
9 AT LOCAL | Lcau SLEMENT | LIMIT
DIGSER c-j c~3 | MOLULE [ TZP.* | TzMP. TEMP.
ITEY VENDOR COMPON:NT 1o /| = AT % | %€ ¢ oc
VHF Transmitter RCA=CSD W (2N3866) <25 32 6 5 70 8 100
Q5 (2n3866) L 35.5 16 7 70 73 100
W6(2:3375) .80 15 12 7 70 69 100
VHF Receiver RCA=CSD U1(Li101H) <05 us 3 5 79 13 100
Voltage RCA-CUD viil, vn2(VZ710) .20 - - 20 60 00 06
Regulator G1(sJ16821) 3.20 L.3 13 6 50 77 100
Q2 (2112905) .0b 58 5 % 60 A7 100
DC-DC RCA-CSD 21(1768-1030) Jestin:. 11.3 1.0 11 24 50 35 100
Converter T1(XT12L3L) Le32 - - 0 50 68 06
C2(29F3292) GE 1,00 ~ - 9 A0 59 66
C3(29r3292) 35 1,00 - - b 50 58 86
CR1(1N3691) 1.30 2 3 3 50 71 100
CR2(1N3910) 523 1 5 5 73 100
12 (2N2680) L0 3.3 1 7 50 68 100
Up-Link Signal RCA-CSD 21-23(LM1O01K) .05 LS 0 70 73 100
Processor
Down-Link Signal RCA-CSD QL (2N22194) .22 50 11 5 70 87 100
Processor
1.5 KHz VCO SONEX CR1(1N821) .03 = = 13 70 83 86
1.25 MHz VCO SCI Q2(2N22224) 06 83 5 i 70 89 100
Q9(2N2501) .08 145 12 11 70 93 100

* Worst Case Temperature at End of 3rd EVA,
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LCRU BATTERY THERMAL INTERFACE
RGA

8670997
(TYP 20 PLACES)
/ /@ (TYP © PLACES)

— O - _"_4 g\_raj
3 e Tev DE=:=

3 | :

= . | :
7 0o ¢+ ¢+ ¢ ¢l + FH

NOTES @

. SOLDER \TEMS 2
Syt &3 TO ITEM | USING




LCRU BATTERY THERMAL INTERFACE
MECHANICAL MOCK-UP

Be Cu SPRING FINGERS

8-50



“c" LCRU MECHANICAL DESIGN
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PROBLEM AREAS

IMPACT OF FINAL VIBRATION TESTING ON SUBASSEMBLIES.




“cn LCRU UNIT WEIGHT ANALYSIS
ENGINEERING MODEL

ITEM WEIGHT, LB.

LCRU UNIT ENGINEERING MODEL 43.000

LESS: WAXPACKAGES
THERMAL BLANKET
BATTERY HEAT SINK
VHF ANTENNA

¢S=8

WAX PACKAGES 9.270
THERMAL BLANKET .875
BATTERY HEAT SINK .750
VHF ANTENNA .250

TOTAL LCRU UNIT 54.145
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LCRU UNIT WEIGHT ANALYSIS

WEIGHT, LBS.

ITEM | SUBASSEMBLY PROP | TI-1 TI-2 | PDR | TI-3 -4 | CDR
1 VI TRIPLEXER 0.30 0.30 0.30 | 0.30 | PARTOF | 0.30 | 0.25
2 VIIIF TRANSMITTER 0.40 0.50 0.50 | 0.50 | ITEM 30 0.50 | 0.40
3 VIIIF RECEIVER 0.50 0.50 0.50 | 0.50 0.50 | 0.40
4 PRI S BAND RECEIVER 1.50 1.50 1.50 | 1.50 1.50 | 1.40
5 SEC S BAND RECEIVER NONE 1.50 1.50 | 1.50 1.50 | 1.40
G 'M/PM TRANSMITTER 3.12 2.62 2.62 | 2.62 2.62 | 2.67
7 PM/PM TRANSMITTER 3.12 2.62 2.62 | 2.62 2.62 | 2.64
8 DIPLEXER (1) 1.50 1.00 1.00 | 1.00 0.78 | 0.78
9 DIPLEXER (2) 1.50 1.00 1.00 | 1.00 0.7% | 0.78

10 UPLINK SIG. PROC. 0.30 0.50 0.50 | 0.50 0.50 | 0.30

11 DOWNLINK SIG. PROC. 0.30 0.80 1.00 | 1.00 1.00 | 1.00

12 DC-DC CONVERTER NONE | NONE 2.50 | 2.50 2.00 | 2.00

13 VOLTAGE REGULATOR 0.20 0.25 0.25 | 0.25 0.25 | 0.25

14 BATTERY 9.25 9.40 9.40 | 9.40 v 9.00 | 9.00

15 WAX PACKAGES (3) NONE | NONE 11.00 | 10.50 | 9.27 9.27 | 9.27

16 VIF ANTENNA 0.25 0.25 .19 | 0.25 | PART OF 25 | 0.25

17 CASE 15.80 [$14.00 14.00 [y14.00 | ITEM 30 | 11.25 | 11.25

18 PRESS COVER 1.44 | 1.44

19 COVER .60 | 0.60

20 RAILS (6) .44 | 0.25

21 SHELF .45 | 0.45

22 BATT. CONN. BRACKET .28 | 0.28

23 FRONT PANEL .50 |_0.50

24 TRIPLEXER BRACKET 0.01

25 DOOR AND LATCH 45 | 0.45

26 PANEL OVERLAY I 13 | 0.13

27 CONTROL PANEL COMPONENTS 1.75 1.75 | 1.75 1.75 | 1.75

28 THERMAL BLANKET 1.66 1.66 2.10 | 2.10 | 0.88 0.88 | 0.3%

29 INTERNAL CABLING, 1.30 |[SINITEM 17 | $1.00 | V1 1.00 1.00 | 1.00

CONNECTORS AND HARDWARE } } } } }
30 MECHANICAL MOCK-UP 43.72

LESS WAX PACKAGES AND

THERMAL BLANKET
31 BATTERY THERMAL 0.75

INTERFACE

TOTAL 41.00 | 40.15 55.23 | 54.79 | 54.87 52.5¢ | 52.53

*ESTIMATED




LCRU ANCILLARY ITEM
WEIGHT ANALYSIS

Ce

WEIGHT, LBS.
ASSEMBLY PROP TI-1 TI-2 PDR TI-3 TIi-4 CDR**
LCRU MOUNTING LEGS (2) 1.40 NO 2.00 1.20 2,00 2.00 1.75
ESTIMATE
HIGH GAIN ANTENNA ASSEMBLY PRESENTED
HIGH GAIN ANTENNA 4,75 3.01 3.51 4.10 4.00 4.30
POINTING MECHANISM 1.16 0.60 0.60 0.80 0.78
MAST 3.00 2.40 2.00 1.01 2.69
CABLE 0.66 0.66 0.66 0.66 0.56
LOW GAIN ANTENNA ASSEMBLY
LOW GAIN ANTENNA 0.98 0.82 0,82 0.82 0.82 0.82
POINTING MECHANISM 0.74 0.44 0.44 0.44 -- ==
STAFF ASSEMBLY NONE | NONE 1.06 1.36 1.00
CABLE 0.76 0.76 .87 0.87 0.68
POWER/TV INTERFACE CABLE == 0.80 1.00 1.45 1.35 1.35
STOWAGE CONTAINER 3.80 v 5.70 5.70 7.00 7.00* 7.00%*
TOTAL 12,83 18,31 17.11 21.42 20,97 20,15

*ESTIMATLE - DESIGN INCOMPLETE

FWEIGHTS ARE ACTUALS FOR ENGINE ERING MODEL ITEMS




RGA LM INTERFACE

STOWIED WEIGITT

WEIGHT, LB

PDR TT-3 TI-4 IChH CDR
(v g
‘?l.' e LCRU UNIT 54.790 H54.143 52.54 55.0 54.145
e STOWAGE CONTAINER W/CONTENTS 17.106 17.965 17.62 18.0 18.995
TOTAL 71.896 72.108 70.16 73.0 73.140

NOTI: 1. REPLACEABLIS BATTERIES NOT INCLUDED
2. LCRU MOUNTING LEGS, POWER CABLL
AND MAST INSERT NOT INCLUDIED IN TI-3,
4 AND CDR TOTAL.
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RGA LRV INTERFACE

LCRU/LRV STOWED WEIGHT WEIGHT, LB
ITEM_ PDR TI-3 TI-4 _CDR _
e LCRU UNIT 54. 790 54.143 52. 540 54,145
¢ LCRU UNIT MOUNTING LEGS (2) 1.200 2.000 2.000 1. 750
® HIGH GAIN ANTENNA 3. 510 4.100 4.000 4.200

® HIGH GAIN ANTENNA POSITIONINS
T MECHANISM . 600 0. 800 0. 780 1.860
- ¢ HIGH GAIN ANTENNA MAST 2,400 2.000 1.910 2. 690
® INSERT FOR MAST 0. 250
® LOW GAIN ANTENNA . 820 0.820 0.820 0.720

®¢ LOW GAIN ANTENNA POSITIONING
MECHANISM AND ARM/MAST . 440 1.500 1. 360 1.000

® CABLES

HIGH GAIN ANTENNA . 680 0.880 0. 880 . 620
LOW GAIN ANTENNA . 756 0.865 0.865 680
POWER/TV INTERFACE 1.000 1.450 1. 350 1.350
TOTAL 66.196 68. 558 66. 505 69.265

*WEIGHTS ARE ACTUALS FOR ENGINEERING MODEL ITEMS
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LCRU HAND CARRY MODE

HHAND CARRY WEIGHT
WEIGHT L33

- LCRU 54.790 54.143 52.540 54.145
o LOW GAIN ANTENNA .820 .820 .820 0.720
LOW GAIN ANTENNA POSITIONING .440 .440 440 0.250
MECHANISM AND ARM
CABLE 756 865 865 0. 680
TOTAL 56. 806 56.268 54.665 55.795
MOONWEIGIIT 9.5 9.4 9.1 9.3

WEINLGHTS ARE ACTUALS FOR ENGINEERING MODEL ITEMS




“c" CONTRACT WEIGHT ADDITIONS LCRU (SHEET 1)

ECP NO. CCA DESCRIPTION A WEIGHT
SEC-0043A PAR 4.5 CONTRACT BASELINE WEIGHT

2 S-BAND REDUNDANCY, VCO,
DIPLEXER

TV REMOTE CAPABILITY AND
CONTROL PANEL CHANGE

INTERNAL DC-DC CONVERTER

PHASE CHANGE MATERIAL (WAX)
THERMAL DESIGN

TNC CONNECTOR - DIPLEXER 20Z

ICD LCRU ENVIRONMENTAL [ POSSIBLE FUTURE |
CRITERIA

LCRU/GCTA-ICD CHANGES 702
ADD VIDEO AMP, REMOTE CONTROL

OF VCO AND VHF XTMR CARRIER

INHIBIT. DLSP, ULSP & DC WIRING

MODIFICATION

WAITING PRESSURE SENSOR ADDITION | POSSIBLE 2 0z |

NOT SUBMITTED LCRU RIGID HANDLE & S BAND [ POSSIBLE 6 OZ]
RECV SUBCARRIER SQUELCH

(SHEET 2) ANCILLARY ITEMS 7LB12.4 02

TOTAL A WEIGHT ADDITION 23 LB 13.4 0Z
LCRU/LRV STOWED WEIGHT ACTUAL

PRESENT SUBSYSTEM WEIGHT SA VING

ACCUM WT LBS

50. 00

51 LB 8 OZ

54 LB 8 0Z

65 LB 8 OZ

65 LB 10 0OZ

65 LB 10 OZ

66 LB10OZ

73 LB 13.4 0Z

69 LB 4.2 02

4 LB9.207Z
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CONTRACT WEIGHT ADDITIONS - ANCILLARY (SHEET 2)

ECP NO. CCA
4 4(2)
5 4@
8 —
17 -
18 oM
19 11.2

DESCRIPTION

DC-DC CONVERTER CABLE
LCRU/LRV

LRV INTERFACE CHANGE HGA
MAST & POSITIONING MECH.
LRV POWER CABLE. LCRU
LEGS

TNC CONNECTOR-ANTENNA
CABLES

LGA POINTING ASSM AND LRV
INTERTACE

HGA REAR MOUNTED OPTICAL
SIGHT

CHANGE OF STOWAGE CONTAIN-

ER LOCATION IN LM MESA AND
PREASSEMBLY OR ANCILLARY
ITEMS

CSR LCRU/LRV SHORTEN

HANDLES,HAND WHEEL TELE-
SCOPING CONTROL, LENGTHEN
HANDLE FOR RF CONNECTORS

TOTAL

A WEIGHT-OZ

13 0Z

21LB20Z

202

1LB3.20Z

12.8 0Z

2 LB 6.4 0Z

502

7LB12.40Z
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VHF TRANSMITTER

re 5.340

136 DIA.,3 HOLES
;L/;BG TYP
g 0
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SEALECTRO
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MAX
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OUTLINE DRAWING
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.65

REGULATOR, VOLTAGE OUTLINE & MOUNTING

.128 DIA. 2 HOLES

5.160

R 1

e .

- 1.16 —O»

— '-‘.18

I
I

5.50

WEIGHT: 0.25LB
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RGA ENGINEERI

LCRU BATTERY
NG AND THERMAL MODELS
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TERMINAL IDENTIFICATION;

I

®
LCRU S-BAND RECEIVER

HOLE FOR
CABLE CLAMP
NO.4.40 UNC 28

j¢&———————— 4.900

O N -
= / i t
" um
182 weol 164 1.225
w ".)W "
ww '
9 2 e DY - &
E = = ; T MOUNTING PATTERN T
2 169 DIA 20
4PLACES
TERMINALS RFT-2.SM-1170SL
SEALECTRO
NAME PLATE
CONNECTOR 2052-1300
AMERICON
00
\ @@
= .O)O,

[N

WEIGHT: 1.40LB.

5.28

A

[T oozt [5]

MOUNTING SURFACE
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~LOWER MAST

HGA MAST AND TV MOUNT
LRV INTERFACE COUPLING
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HGA MAST - TV MOUNT INTERFACE

PREASSEMBLED ON LRV

LRV INSERT




HGA MAST
MECHANICAL MOCK UP
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HGA MAST AND TV MOUNT
LRV INTERFACE COUPLING

NUT

‘ ’\WASHER'
V\an INSERT




LOWER MAST ASSEMBLY HGA
MECHANICAL MOCK-UP
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CRITICAL DESIGN PARAMETERS

2.1.1

5.1.2

5.1.3

5.1.4

5.1.56

5.1.6

5.1.7

WEIGHT - 3.5 LB SPEC.
3.0 LB DESIGN GOAL
MAX. DIAMETER - 38 INCHES
DEPLOYMENT CYCLES - 100
POINTING ACCURACY - 0.8° MAX.
VIBRATION -- LUNAR ENVIRONMENT
5.1.5.1 DEPLOYED-1.0G 5 -80HZ
5.2.5.2 STOWED -3.7 G 20 — 100 HZ
DEPLOYMENT FORCE - 10 LBS MAX.
INTERFACE CHARACTERISTICS
5.1.7.1 BOOM - 1-1/2-6NC NUT TNC CONNECTOR

5.1.7.2 SHIPPING CONTAINER - 5-1/2"" DIA. X 24-2/4"" LONG
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RGA WEIGHT SUMMARY

SPECIFICATION WEIGHT

DESIGN GOAL

CALCULATED WEIGHT (LESS OPTICAL SIGHT)

MEASURED WEIGHT OF ENGINEERING MODEL
ANTENNA (LESS SIGHT)

MEASURED WEIGHT OF MOCK-UP OPTICAL
SIGHT

MEASURED WEIGHT OF SIGHT SUPPORT

TOTAL

35LB

3.0LB

271 LB

275 LB

1.29 LB

17 LB

4.21 LBS.




nRea LCRU ANTENNA - WEIGHTS
(CALCULATED WITHOUT OPTICAL SIGHT)

WT PER QTy WT

2) ANTENNA SUPPORT .1760 1 .1760

3) INTERFACE NUT .0385 1 .0385

4) LOCKING CAM .1163 1 .1163

5) RIB LIFTER .1891 1 .1891

6) ANTENNA HUB .1138 1 .1138

7) SPECIAL NUT .0374 1 .0374

8) RIB 0721 12 .8652

o 9) RIB LIFTER LINK .0145 12 1740
& 10) PIVOT PINS .00263 36 .0946
- 13) NON-METALLIC WASHER .000247 24 .0059
14) SPECIAL WASHER .000312 36 .0112

15) VLIER INSERTS .0180 1 .0180

16) BALL .000288 14 .0040

17) BALL .000975 3 .0029

18) PINS .00022 86 .0190

26) MESH GORE .0102 12 1224

27) TEFLON TAPE .00315 12 .0378

28) GORE SEAM TUBE .00423 12 .0508

29) PERIMETER CABLE .000659 12 .0079

31) RIB TIP PROTECTOR .000643 12 .0077

32) CONNECTOR .05 1 .0500

34) FEED ASSEMBLY .5666 1 .5666

TOTAL 271LB
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HGA ENGINEERING MODEL
ON TEST RANGE
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ANTENNA IN STOWED CONFIGURATION-

T

Tr -
- :
550 MAX.DIA.
24.25
ANTENNA RIBS
15 .
LINKS
)
175 ‘
i : - ~ OPTICAL SIGHTING
¥ ——/ DEVICE
2.75/
JL,, 4
/ 4 6
PUSH-PULL Ld 5 N
DEVICE ]
-~ 3 ~— INTERFACE
NUT

*—5.50 —|
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ANTENNA IN DEPLOYED CONFIGURATION

f/D=.382

RIB
SUPPORT

FEED—\

i

=

38

DIA

OPEN MESH

ANTENNA RI

————————24

6.43—*

/ te—5.75 —of

6.3 —

BS (12)

OPTICAL SIGHTING
DEVICE

PUSH-PULL
DEVICE

CABLE
e gi (DCSD)

INTERFACE
NUT

/‘\\mes
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® o
DEPLOYMENT MECHANISM & LOCKING DEVICE

ANTENNA RIB
V STOWED

,/\

; \ ANTENNA

\ RIB DEPLOYED
—

I LIFTER
W =44
A,

SEE
DETAIL A |

LOCKING
CAM & ACTUATION GRIP

INTERFACE
NUT
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REFLECTOR CONSTRUCTION

PERIPHERAL
TENSION WIRE

MESH

INNER TENSION
WIRE

SEW WIRE

MESH RETAINER
RING
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OPTICAL SIGHT AND BRACKET

v.‘ .‘\\\\\\\\\\\g‘

/
v\ <
] DETENT
! ‘f5 / | SPRING
S PLUNGERS
W
e
g T DETENT
. | SLOT ON
RN i OPTICAL HOUSING

AN

Q{]

OPTICAL
SIGHTING

T
H____ Y DEVICE
OPTICAL VIEWING
' SIGHT SUPPORT SCREEN
BRACKET
/ : SUPPORT
L

SHAFT

RETRACTABLE
HOOD




REAR-MOUNTED OPTICAL SIGHT
LCRU BORESIGHT ANALYSIS

PEAK 1 RMS
A.  RF BEAM SHIFT DUE TO FEED GRAVITY DISPLACEMENT 143° .048°
B.  THERMAL DISTORTION .010° .006°
C.  BEAM POSITION CENTER MEASUREMENT& BORESIGHTING
ACCURACY .200° .067°
. FEED AXIS TO RF BEAM AXIS ALIGNMENT .100° .033°
E.  OPTICAL DEVICE ACCURACY
% 1. INTERNAL CENTERING OF LINE OF SIGHT .150° .050°
® 2. MOUNTING INACCURACIES
a) SUPPORT AXIS ALIGNMENT TO FEED AXIS .100° .033°
b) BRACKET MOUNTING ACCURACY TO SUPPORT AXIS 250° .145°
c) BRACKET MOUNTING AXIS PARALLELISM TO
OPTICAL MOUNTING AXIS .250° .145°
d) BRACKET GRAVITY DISPLACEMENT .053° .018°
3. ROTATIONAL ACCURACY 114° .038°
F. RE-DEPLOYMENT ACCURACY .100° -

1. RMS ERROR = +.255°

3 ERROR ++.765°

3 ERROR + ANTENNA SUPPORT DISPLACEMENT = +.765°, +.500°

ERROR (MAXIMUM = +1.265° IN ALL DIRECTIONS.

THE MAXIMUM ERROR PERMITTED BY THE RCA SPECIFICATION 8555262 IS 0.8°.




LCRU ANTENNA
RGA

MATERIAL TEMPERATURES

ALLOWABLE PEAK TEMP.
MATERIAL TEMPERATURE EXPOSURE
POLYURETHANE FOAM 275 F CONTINUOUS 270 F
(E&C TYPE SH) 325°F SHORT TIME
GLASS-TEFLON 500 F 160 F
LAMINATE PC BOARD
T
8 ALUM ALLOY .
STRUCTURE 200 F ) e Rt
(CHROMATE IRIDITE
FINISH)
OPTICAL SIGHT 212 F 180'F
COAX CABLE (>200 F) 200 F
CONNECTOR

(1) TEMP. FOR 50% OF ROOM
TEMP. ULTIMATE STRENGTH
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40

BOOM TRANSMISSIBILITY

AT ANTENNA COUPLING

2

00

/S)
2.

1.60

o
=
o
}_
G:O
EJN
_j'-‘
L
o
(@8]
(o
o
o A
5 /
B /
pres \ LCRU
mo / ANTENNA
a::
= (33 Hz)
t—-r——-—db-‘ k—i--+——ﬂl——iu-d——-—)—-‘b—y—-{ — o
8 [ n
., 1
.00 8.00 16.00 24.00 32.00 40.00 48.00 56.00

FREQUENCY (HZ)

.00
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LCRU ANTENNA
RGA DYNAMIC ANALYSIS MODEL

c6=8

6
XXSNN

BEAM

® MASS POINT

BAR O ELASTOMECHANIC POINT

RIGID CONNECTION

|
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“ﬂ" LCRU ANTENNA

PRINCIPAL MODE SHAPES

MODE 1 - 33 HZ MODE 2 — 34 HZ MODE 3 —35 HZ

€6=-8

DESCRIPTION: DESCRIPTION: DESCRIPTION:

TORSION OF TOTAL DISH ROCKING ABOUT AN AXIS ELLIPTICAL DEFORMATION
ABOUT FEED AXIS PERPENDICULAR TO FEED. OF DISH CONTOUR.

MOTION OF DISH AS A UNIT.




“ﬂll LCRU ANTENNA
MAXIMUM STRESSES IN MEMBERS

WORST CASE
DEPLOYMENT DYNAMIC STOWAGE MAXIMUM ES. - YIELD
PART STRESSES STRESSES STRESSES STRESS (PSI) ACTUAL
ANTENNA SUPPORT 4920 4920 6.1
INTERFACE NUT 2920 2920 11
LOCKING CAM -—— 324
RIB LIFTER 255 2481
ANTENNA HUB 2060 2307
SPECIAL NUT 1180 1180
RIB 3500 5540
RIB LIFTER LINK 72 129
10) PIVOT PIN 71 173 137 310 112
11) PIVOT PIN 114 255 162 417 83
12) PIVOT PIN 134 348 258 606 57
17) BALL 725 ———— 1737 1737 20
20) RETAINING RING 26 -—— 62 62 645
23) RF FEED ASSEMBLY ——— 18078 = 18078 5.6
24) OPTICAL BRACKET —-—— 2630 —_—— 2630 12

29) PERIMETER CABLE 5388 —-—— -——— 5388 5.5




LCRU ANTENNA
RGA REAR MOUNTED OPTICAL SIGHT

?‘—ISGDIA —’1|

OBJECTIVE | . +.000
LENS } AREA "A" DIAMETER =1 560 — Q0|

RETAINING RING NOTCH, C_
_~ TWO PLACES

G6-8
o
o

603

GROUND GLASS
VIEWING SCREEN
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HGA SIGHT

TEFLON
.10 0z
.36 0Z
2-ALUM
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SECTOR MASK (Not to SCALE)

SECTOR MASK (ROTATABLE ABOUT OPTICAL
AXIS) TO ALLOW SUN'S IMAGE TO BE SEEN
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ND4 FILTER SECTOR MASK

HIGH GAIN ANTENNA SIGHT
SUN OUTSIDE FIELD OF VIEW

OPAQUE SECTOR MASK
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ND4 FILTER SECTOR MASK

HIGH GAIN ANTENNA SIGHT
EARTH SUN ANGLE > ¢4°

OPAQUE SECTOR MASK




“cll HIGH GAIN ANTENNA SIGHT
EARTH SUN ANGLE < ¢4°

¢01-8

ND4 FILTER SECTOR MASK OPAQUE SECTOR MASK

ND4 FILTER OVER LENS




“c" HIGH GAIN ANTENNA SIGHT
SUN PARTIALLY ECLIPSED BY EARTH

¢01-8

OPAQUE SECTOR MASK
ND4 FILTER OVER LENS
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SEAL REQUIREMENTS

EARTH ENVIRONMENT

e DUST EXCLUSION

e SALT EXCLUSION

e MOISTURE AVOIDANCE
BOOST/ASCENT

% DEPRESSURIZAfION TOLERANCE
LUNAR ENVIRONMENT

e DUST EXCLUSION

e MOISTURE/ICE AVOIDANCE




RCA | SEALING PLAN

1. SEAL WITH GASKETS AT LENS AND RETICLE

2. PROVIDE POROUS PLUG WITH BAFFLE IN HOUSING WALL

3. ASSEMBLE IN CLEAN DRY ATMOSPHERE

G01-8

FEATURES

e ALL GASKETS AND PLUGS WILL BE EFFECTIVE IN EXCLUDING DUST

e POROUSPLUGWILL PERMIT SMOOTH PRESSURE EQUALIZATION

e MOISTURE INFLOW IMPEDED BY DESICCANT IN PLUG

e MOISTURE DEPARTURE NOT IMPEDED
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RCA SEALING PLAN FOR HGA SIGHT

INTERIOR

DESICCANT

\ GLASS RETICLE .
) . A . \\
EXTERIOR BAFFLE DISCS

POROUS
PLUGS

e GASKET

- PLUG

\ \ _

GASKET



IRE A OPTICAL SIGHT MOCK-UP WEIGHT SUMMARY

We/0z
Reticle Assembly (total) «97
SK7019 Ring Clamp, Glass .18
SK7017 Ring Holder .29
Reticle .50
Lens (total) 31
Mirror Assembly (total) 3.19
SK7001 Mirror Assembly 2.16
Mirrors (2) .95
- Clips & Screws .08
Baffle Assembly (total) 2.33
(o)
& SK7003 Washer .06
53 SK7004 Lens Holder 13
SK7005 Baffle, Light .045
SK7006 Spacer 21
SK7007 Clamp .32
SK7008 Holder .27
SK7009 Spacer .10
SK7010-1 Baffle .03
SK7010-2 Baffle .045
SK7011 Housing 1.12
Housing Assembly (total) 10.88
SK7002 Cap .10
SK7024 Housing Body 9.29
SK7029 Housing Cover 1.41
SK7028 Baffle .04
SK7027-3 Shim .04
"C" Ring .10
Retainer Ring .05
Shield Assembly (total) 2,81
SK7023-501 Shield Assembly - 2.16
SK7021 Holder 31
SK7018 Ring Sector Mask .24
SK7020 Slide .10
TOTAL ASSEMBLY 20.64 oz.
(1.29 1bs.)
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g4 T A DESIGN CHANGES PLANNED —
MOCK-UP/ENGINEERING MODELS TO DVT'S

1. SURFACES TO BE ROUNDED

2. SURFACE FINISH TO CHANGE (TO BLACK ANODIZE, PROBABLY)
3. LENS TOBE ACHROMAT WITH NO PLANAR SURFACE

4. SEAL SYSTEM TO BE INCORPORATED

5. BEARING SURFACE TO BE HARD COAT TREATED

6. EYE SHADE TO BE REDESIGNED TO AVOID SHARP EDGES AND TO
IMPROVE RING SNUBBING

7. SECTOR MASK TO BE GLASS (ND 4), ATTACHED TO METAL RING
8. MIRRORS TO BE QUARTZ, WITH INVAR MOUNTING SLEEVES
9. BASIC REDESIGN OF HOUSING TO PROVIDE EFFICIENT INSERTION

OF MIRRORS, TO PROVIDE IMPROVED LIGHT MASKING, AND TO
PROVIDE MINIMUM UNIT WEIGHT.
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RGA SPECIAL EXPERIMENTS

1. SPRAY TECHNIQUE FOR BLACK VELVET PAINT
2. RETICAL SURFACE GRINDING AND COATING
3. CEMENT EFFECTIVENESS VERIFICATION

4. TESTS OF STRUCTURAL STABILITY
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LENS ASSEMBLY

BAFFLE

HGA SIGHT-DVT MODEL

MIRROR ASSEMBLY

RETAINING RING

//////\\\\ EXTENDED
LOCATION OF

,° SHADE

SECTOR
MASK

VIEWING SCREEN SHADE

GLASS (VIEWING SCREEN)

HOUSING




°
LCRU LGA AND STAFF ASSEMBLY
RGA

MECHANICAL MOCK-UP
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LGA STAFF STRENGTH
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LCRU PRESSURIZATION DESIGN

e GAS MIXTURE
LEAK RATE CHECK WITH 10% N 90% A. \
PURGE AND BACKFILL WITH 100% N — NO LEAK CHECK

° PRESSURE
7.5 PSIA

¥11-8

e PRESSURE MONITOR — KULITE XT-190 SERIES PRESSURE SENSOR
SPECIFICATION COMPLETE \
PARTS ON ORDER 8553610

e CASE STRUCTURAL DESIGN — NO CHANGE
e HYDRAULIC TEST CASE — PRELIMINARY TESTS COMPLETE
e PRESSURE PURGE VALVE — BEING INVESTIGATED TO REPLACE

PINCH OFF TUBE.
PARTS HAVE BEEN ORDERED.
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PRESSURE PSIA

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

LCRU CASE PRESSURE DROP

AT 140°F B-591-8 GASKET
sPg =7.5 PSIA
1280 ATM CC/YR Hg

800 ATM CC/YR N2
1130 ATMCC/YR A

7

////////J/////CRTITEAL'PR’ESS’UR'E

REGION FOR CORONA

VA, WAVA w4 VYAV & AV,
10

50
TIME 