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These Minutes do not constitute contract change authorization. Changes to
contract or schedule must be negotiated.
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9/15/70
9:00 AM

General Session - Chairman: W. Speier

1.

|8V}

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

- Minutes: .M. Burke
Co-Chairman: H.J. Hamlin A B

GROUND RULES/INTRODUCTION W.M. Speier/

ks li
Purpose H.J. Hamlin

1.1
1.2 What we were to do
1.3 What you will see

MANAGEMENT OVERVIEW H.J. Hamlin
2.1 Organization
2.2 Schedule

Design Status

Manufacturing Status
Material Status

2.3 Problems

SUBCONTRACT SUMMARY D.A. Orendac
CIRCUIT MARGIN SUMMARY B.M. Trachtenberg
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
PERFORMANCE SUMMARY J.J. Connelly

6.1 Design
6.2 Weight Budget
6.3 Power Budget

Vi




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

9/15/70 Splinter Meeting
1:.00 PM
to 7.0 ELECTRICAL DESIGN - Chalrmgn: R. Sinderson_ Minutes: V. Carita
9/16/70 Co-Chairman: J. Connelly
5:00 PM .
Rooft { ) 7.1 System Design B.M. Trachtenberg
7.1.1 Circuit Margins B.M. Trachtenberg
T2 Signal Design B.M. Trachtenberg
7.1.3 Link Analyses B.M. Trachtenberg
7.1.4  Sub-System Configuration B.M. Trachtenberg
7.2 Electrical Interface Design
T2 LCRU Design J.J. Connelly
T ratin EM Test Status J.J. Connelly
7.2.3 EMI & Grounding G. Houck
7.3 LCRU Internal Electrical Design
7.3.1 VHF Antenna Triplexer E. DeBaecke
T2 S-Band Diplexers E. DeBaecke
. 7.3.3 VHF Receiver I. Grasheim
T.3.4 VHF Transmitter C. Montini
3.0 Down-Link Signal Processor
Including VCO's C. Montini
7.3.86 Voltage Regulator C. Montini
Va3t S-Band Transmitters V.J. Carita
7.3.38 S-Band Receivers H.E. Hawlk
7.3.9 Up-Link Signal Processor O. Ramanis
7.3.10 DC-DC Converter R. Erdman
T.3.11 Battery D.V. Howard
7.3.12 Low Gain Antenna D.V. Howard
7.3.13 High Gain Antenna F.J. Nangle

7.4  Integration Design

.41 Case Electrical Integration

Signal Flow and Grounding H. Comfort

T.4.2 Control Panel H. Comfort
T7.4.3  (Cabling H. Comfort
T.4.4 LCRU Power (tilization H. Comfort

7.5 External Electrical Design H. Comfort

.1 LCRU LRV TV Cables
.2 HGA LGA Cables

o



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 (

)

Splinter Meeting - Chairman: H. Schultz

Co-Chairman: J. Liggett

8.0 MECHANICAL DESIGN

8.1

8.2

Mechanical Interface Design

o 0 0o o

— e

1 LCRU/LRV

2 HGA/LRV

3 LCRU-LM-MESA

4 Battery - LM-MESA

LCRU Mechanical Design

oo 00 QO

o0 00 0o 00 00 00 0 0o

2.1 Subassembly Arrangement

2.2 LCRU Weight Analysis

2.3 Subassemblies
8.2.3.1 VHF Receiver
8.2.3.2 VHF Transmitter
8.2.3.3 VHF Triplexer
8.2.3.4 Down Link Signal Processor
8.2.3.5 Up Link Processor
8.2.3.6 Voltage Regulator
8.2.3.7 Battery
8.2.3.8 S-Band Receiver
8.2.3.9 S-Band Transmitters
8.2.3.10 Diplexer
8.2.3.11 VHF Antenna
8.2.3.12 DC-DC Converter
8.2.3.13 Antenna Connector
8.2.3.14 High Gain Antenna
8.2.3.15 Low Gain Antenna

2.4 Case Design

2.9 Cover Design

2.6 Wax Package Assembly

2.7 Control Panel Design

2.8 LCRU/LRV Mounting Design

2.9 HGA Mast and Interface Design

2.10 Stowage Container Design

2.11 Vibration and Stress Analysis

viii

- Minutes: J. Liggett

R. Holston

Holston

Holston
Holston
Krawitz

NS

a

Krawitz

L. Krawitz
W. Babcock
W. Babcock
W. Babcock

R. Holston




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

9/16/70 Splinter Meeting - Chalrm:fm: 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
9.2.1 Radiator
‘ 9.2.2 Thermal Blanket
9.2.3 Thermal Finishes
9.2.4 Component Temperatures
9.3 Thermal Testing
9331 Test Approach
9.3.2 Test Results
9/16/70 Splinter Meeting - Chairman: J. Miller . .
9:.00 AM CO-ChaiI‘man; R. Virostek - MIHUteS: R. Virostek
to
9/16/70 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




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

)

Splinter Meeting - Chairman: D. Becker

AGENDA

LUNAR COMMUNICATIONS RELAY UNIT

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

- Minutes:
Co-Chairman: W. Carlino Hies

11.0 PROGRAM SUPPORT
11.1 Reliability

11.1.1 RCA Status

11.1.2 Subcontractor Status

11.1.3 Reliability Design Status
11.1.4 Parts Qual.

11.1.5 Parts Usage: APL, Derating
11.1.6 FMEA

11.2 Configuration Control

11.2.1 Program Control and Status
11.2.2 Response to MSC Con Con Comments

11.3 Quality Assurance

11.3.1 RCA Quality Program Status
11.3.2 Subcontractor Controls and Status
11.3.3 Equipment Flow Charts

W. Carlino

W. Carlino

Farcus
Farcus
Farcus

o ofije ol

H. Yarbrough

G. Floyd

9/17/70 12.0 GENERAL SPLINTER & RID REVIEWS
. 9:00 - . . :
1000 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
9/18/170 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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“G’I 9-15-70 thru 9-18-70




SUMMARY OF REVIEW ITEM DISPOSITIONS

AGENDA ITEM 1.0 thru 6,0

RID RESP DISPOSITION DATE
CDR-G-001 MSC Test Schedule Support
Requirements - Withdrawn - See RID-T-012 -

CDR-G-002 MSC SR/TV Down Time MSC Referred to LCRU CDR board. See RID's =
under Agenda Item 1L.0




Agenda Item 7.0 Electrical

CDR-E-001

CDR-E=002

CDR-E-003

CDR=E =00

CDR-F =005

CDR-E-006

CDR=E-007

CDR-E-008

CDR-E=009

CDR-E=010

CDR-E-011

RID

Subsystem Schematic

Hand carry mode testing

70 KHz/PRN Mode

TV Channel Set-up adjustments

LCRU Transmission Mode Nomenclature
Standardization

Downlink Signal Processor
Requirements

Subassembly Design Parameters
Design Configuration Control

LCR Unit End=-to-End Design
Parameters

Signal Modulation Tolerances

Potential Signal Point Failure,
14 VDC Supply

RESP

MSC

RCA

MSC

RCA

RCA

RCA

MSC

MSC/RCA

RCA

RCA

DISPOSITION

Determine need for additional sub-
contractor data

Evaluate effects of VHF antenna
orientation

Perform tests to define PRN
characteristics

Withdrawn
Use consistent nomenclature

Confirm capability of meeting specs
in SE=C=00L3A

Update in-house built subassembly
performance characteristics

Generate recguirements for review with RCA
and negotiate concurrentlywith CDR-E-009.

Negotiate attached LCRU input/output
test recuirements (Rlack Box I/0 Test Req-1-L9)

Preliminary report on tolerance build-ups
Final analysis to be scheduled at

Add fuse on front panel TB to protect
1L V to GCTA and indicate design changes

DATE

TI-6

9/21/70

TI-5

TI-S

10/3/70

TI-5
TI5

TI-5



Agenda Item 7.0 Electrical

CDR-E=012

CDR-E-013

CDR-E-01l

CDR-E-015

CDR-E-016
CDR-E-017

CDR-E-018

CDR-E-019

CDR-E-020

CDR-E-021

CDR-E-022

CDR-E-023

CDR-E-02)

RID

Conic Transmitter Failures

Comparison of NASA and RCA
Subcontractor Specifications

LRV EMI

Up Link Signal Processor

S~Band Receiver SCD
S~Band Transmitter Humidity Fix

Conic Frequency Adjustment

FM/PM Transmitter SCD

Squelch Audio Output Noise

Subcarrier Squelch Control Location

LCRU-EVA Range

VHF Transmitter Variations

Comparison of Up Link and Down Link
Voice Processing

RESP

MSC

MSC

RCA

RCA
RCA

RCA

RCA

RCA

RCA

RCA

RCA

RCA

DISPOSITION

Review NASA/TCSD failures for any
impact on LCRU

Withdrawn - See F-008

Provide information

Present data on tolerance build-up
and distortion

Provide ECN to SCD
Review MSC recommendation for impact

Review impact of increased frequency
change, determine if RCA can change adjustment

Review impact of change from IFM to IPM;
supply verbal information on deviation and
frequency response.

No change at this time

Determine EMI coupling paths, and
feasibility of subcontractor performed
susceptibility test.

Evaluate UL and DL signal performance for
VHF path losses

No action reguired, presented data at CDR

No action required, presented answer at
RID review

DATE

10/3

TI-S

TI-S

9/22/70
10/1/70
10/1/70

10/1/70

TI-S

TI=6



Agenda Item 7,0 Flectrical

CPR-E-025

CDR-E-026

CDR-E-027

CDR-E-028

CDR-E-029

CDR=E=030

CDR-E-031
CDR-E=032

CDR-E=033

CDR-E-03L

CDR-E-035

CDR-E=036

CDR-E-037

RID

Audio Levels at EVCS

VOX Setting Range

Double Talking

LCRU Communication System Signal
P&I Spec

Apollo MEAS #

Battery SCD

Up Link Voice Ouality
Squelch

Document BErrors

VHF Antenna Trimming

RF Connector Lock ¥iring

RF Connector SCD 855528)

Thermal Analysis Report - LCRU on
Lunar Surface

RESP

MSC

RCA

MSC

RCA

RCA

RCA

RCA

RCA

RCA

RCA

RCA

RCA

DISPOSITION
Perform analysis of IM VHF and LCRU VHF
post detection levels at EVA's,
Supply range of ULSP DTV adjustment

Perform analysis for receiving simultaneous
FVA inputs

Provide comments on latest P&I Spec.

Implement Apolln measurement numbers in
future applicable documentation

Investigate need and impact for painting
inside of battery case

Attempt voice quality demonstration at TI-S

Withdrawn

Review attachment and make necessary
changes

Incornorate procedure in drawings

Secure RF connectors prior to delivery,
show method on drawings.

ECN for lengthened body

Refer to CDR item 5.0 - "o additional action
required.

DATE

TI-5

10/1/70

TI-5

9/28/70

10/1/70

TI-5

Before Eng'g
release

10/9/70
10/9/70

10/9/70

-




Agenda Item 7.0 Electrical

CDR-E-038

CDR-E-039
CDR-E-040
CDR-E-OL1

CDR=-E-0L2

CDR-E-0L43

CDR-E-OLL

CDR-E-OLS

CDR-E-0L6
CDR-F-0L7

CDR-E-0L8

CDR-E =049
CDR-E=050

CDR-E-0S51

RID

Failure Mode and Effects Analysis,
LRTR-FMEA-]1 Rev, A

Interconnection Diagram 8370878
Incomplete

Schematic Wiring Diagram 8670946
Requires correction

Pressure Sensor SCD 8553610

Cover Plate Control Panel 86709L8
Requires correction

LCRU/LRV "able Drawing required
Delinquent Action Items
Capacitor Assembly 8670967
DC/DC Convertor

Cable Assembly 8670957
Switchs, Toggle SCD 855525)
Drawing Error

Circuit Breaker 855526l
Drawing Error

Monitor Meter SCD

Drawing Errors

14.5 KHz VCO SCD

1.25 MHz SCO SCD

RESP

RCA

RCA
RCA
RCA

RCA

RCA

RCA

RCA

RCA
RCA

RCA

RCA
RCA

RCA

DISPOSITION
Submit erratta sheet for cerrections, and
discuss case pressure seal
Correct to show pressure sensor
Make corrections and resubmit
Provide response to recommendations

Correct errors. Evaluate meter

calibration chart
Complete design drawing and submit

Complete all A.I.'s by 9/25 except
those with later due dates

ﬂNo action required, oresented answer at
RID review

Will utilize 751 coax and correct drawings

Will correct drawing

Will test trip rating in Incoming Inspection

correct documentation

Will correct drawing
Correct drawing and/or provide rationale

Correct drawing and/or provide rationale

DATE

10/9/70

10/9/70

10/9/70
9/22/70
9/25/70

10/1/70
9/25/70

10/9/70
10/9/70
10/9/70

10/9/70
10/1/70

10/1/70




Agenda Item 7.0 Electrical

RID RESP DISPOSITION - DATE
CDR-E-052 Documentation Errors - RCA Correct errors per attachment 10/1/70

Electrical Review

CDR-E-053 Documentation Clarifications - RCA Correct errors per attachment 10/1/70
Electrical Review

CDR-E-0O5l; MSFN Deficiency MSC Referred to LCRU CDR board - See RID -
under Agenda Item 14,0




Agenda Item 8,0 Mechanical

CDR-M-1
CDR-M-2
CDR-M-3
CDR-M-L

CDR-M-§

CDRM-6

CDR-M=7

CDR-M-8
CDR-M-9
CDR=-M-10
CDR-M-11

CDR-M-12

CDR-M-13

CDR-M-11

RID

LGA Vibration Enviroment Requirements

LGA Adjustment
Hand Carry Adjustment
HGA Latching

LRV/LCRU Interface

HGA Pointing Assembly Changes

HGA Sight

7Zero=-G Connector

Removal of LCRU for Hand Carry
Auxiliary Power Connector (ECP-32)
Crew Training Documentation

Placement of LGA 8 Foot Cable

Optical Sight Design

LM/LCRU TInterface

RESP

MSC

RCA

RCA

RCA

RCA

RCA

MSC

RCA

DISPOSITION

To supply vibration data

Withdrawn - See M=22

No action required

Increase detent in collar

Review interference with GCTA when
removing LCRU, Coordination with Boeing
is reauired

Re jected

Incorporate change for increésed viewing
angle and complete design

Contact MSFC for required information
Withdrawn - See M-5

Forward contractual coverage

Provide preliminary p-ocedures

Referred to LCRU CDR board. See RID
under Agenda Item 11,0

Withdrawn See M<7

Referred to LCRU CDR board. See RID
under Agenda Item 1L.0

DATE

10/1

10/9/70
TI-5

TI-5

10/1

9/25/10
10/15/70




Agenda Item 8.0 Mechanical

CDR-M-15

CDR=M-16

CDR-M-17

CDR-M-18

CDR-M-19

CDR-M-20

CDR-M-21

CDR=M=22

CDR-M=23

CDR-M=2)

CDR-M-25
CDR-M=26

CDR-M=27

RID

Stowage Container

Case Drawing 8370873 (Handle design)
Case Drawing 8370873

Late changes not included

Thermal Blanket VHF Slot

ICD LID 340-25162-B

TV Camera Mast Insert

Pre-Launch Assembly Items

LGA Pointing Adjustment Resolution
Launch Depressurization Requirements
LRV/I.CRU Mounting Interface Tolerance
Analysis

IM ICD Dimension

Crew Interface Visual Markings

Crew Interface Design Delta CDR

RESP

MsC

RCA

RCA

MSC

RCA

RCA

RCA

RCA

DISPOSITION

Referred to LCRU CNR board. See RID

under Agenda Item 1L.0

Evaluate (SR findings on handle
configuration and advise RCA

Incorporate changes in CDR drawing
sign-off

Provide design details for VHF antenna

hole to enable VHF curvature

Forward comments to GAC.
GAC on 9/23-2L.

LCRU will provide inserts for camera per
No MSC/RCA action required

agreement with AED,

Referred to LCRU CDR board. See RID

under Agenda Item 1L.0

Referred to LCRU CDR board. See RID

under Agenda Item 1.0

Review requirement changes and make
recommendations

Rejected

Withdrawn
Will add information to drawings

Will have training mock-up completely
updated for crew review

Negotiate with

DATE

9/21/70

10/1/70

10/1/70

9/21/70

TI-5

10/1/70

Closed



Agenda Item 8.0 Mechanical

CDR-M=28
CDR-M-29
CDR-M=30

CDR-M-31

CDR-M-32

CDR-M-33

CDR-M=-3L

RID

Functional Schematic - LCRU
HGA Pointing Friction Adjustment
LCRU VHF Antenna Stow during Walk

IRN's R15 and R16 to ICD 13MO7391

Missing Documentation

LCRU Power Cable Stowage; LGA
Cable Tiedown on LRV

Some Mechanical drawings required
sign-off for release.

RESP

RCA

RCA

MSC

RCA

RCA

RCA

DISPOSITION

Will include on drawing tree
Supply information via CSR on 9/21/70
Withdrawn - See CDR-E-002

MSC to provide via CCA

Provide workmanship spec. 8030020

Provide LCRU/LRV and LGA cable drawings
also see CDR-E-0O43; and CDR-M-012

Complete outstanding drawings and
review with MSC.

DATE

9/21/70

9/25/70

9/21/70

10/1/70

9/28 week



0T

Agenda Item 9.0 Thermal

CDR-T-001

CDR-T =002

CBR-T-003

CDR-T-004

CDR-T-005

CDR-T -006

CDR-T =007

RID

LCRU Circuit Breaker Thermal Design

HGA Orientation between Sorties

Conic S-ﬁand Transmitters

Thermal Mock-up Solar Radiation
Test No., 2

SCD S-Band LGA/HGA 8555260/8555262

SCD HGA 8555262 - Hot/Cold
deployment testing

Zero-G Connector Thermal "Bootie"

RESP

RCA

RCA

MSC

RCA

DISPOSITION DATE

Determine whether SR/TV test is to TI-S
be done on circuit breaker alone, or entire
LCRU.

Referred to LCRU CDR Board. See RID -
under Agenda Item 1L.0

Withdrawn. See CDR-R-1L -

Referred to LCRU CDR Board. See RID -
under Agenda Item 1L.0

FECN 8555260 Rev. A changes LGA lunar -
surface temperature criteria to be consistent
with HGA. Yo additional action required.

Evaluate performing these tests under SR/TV TI-5
during Kent or DVT testing

Change drawing to show "Bootie" 10/1/70



LT

Agenda Item 10,0 Test

CDR-C-001
CDR-C-002

CDR-C-003

CDR-C-00L

CDR -C -005

CDR-C-006

CDR-C-007

CDR-C-008

CDR-C-009

CDR-C-010

CDR-C=-011

CDR-C-012

CDR-C-013

RID

LRV Vibration in IM-MESA

LGA Assembly Vibration on LRV
Acceleration testing of LCRU Battery
Battery and Cell Container Burst
Pressure Levels

ICRU Battery Evacuation Activation

Acceptance Test - Thermal Cycling

LRV/LCRU EMC Test-
Battery Requirements

Deletion of Use of Radio-active
Material on LCRU Control Panel

LCRU Qual Test-R ndom Vibration
LM MESA Vibration Test Data
LCRU Battery Qual Test Shock,

Rupture

LCRU Engineering Model/MSFN Systems
Test at MSC

Signal Strength Meter Measurement
Tolerance

RESP

RCA

RCA
MSC
RCA

RCA

RCA

RCA

DISPOSITION

Withdrawn. See CDR-M-21

Withdrawn. See CDR-M-1

Will investigate PLS3 battery

qualification

Will provide information

(a) Provide impact for Yardnev to

implement procedure for DVT and Qual batteries
(b) Provide RCA direction to implement if req'd 9/25/70

Provide plan for Thermal Cycl

evaluation and direction
Provide impact of reallocatin
flight batteries.

Referred to LCRU CDR board.
under Agenda ITtem 14.0

Will perform recommondations

ing for

g first two
See RID

for rendom

vibration and operating test during vibration

Referred to LCRU CDR board.
under Agenda Item 14.0

Delete shock rupture test
Referred to LCRU CDR Board.
Agenda Item 1L.0

Withdrawn., See CDR-E-006

See RID

See RID under

DATE

10/1/70
9/23/70

TI-5

10/1/70

With Test
Plan

With Test
Plan
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Agenda Item 10,0 Test

CDR-C-01l

CDR-C-015

CDR-C=-016

CDR-C=017

CDR-C=018

CDR-C=019

CDR-C=-020

CDR-C-021

RID

ATP Vibration Operations

Dummy Batteries for KSC Test

DVT Test Program Plans

Qualification Test Program Plans

Test Parameter Definitions

Stowage Container Testing

Battery Testing

LCRU Acceptance Testing

RESP

RCA

RCA

RCA

MSC

RCA

RCA

RCA

RCA

RCA

RCA

DISOSITION

Perform operating vibration test in
a PM1mode. Specify parameters in ATP plan

Submit impact of providing batteries

Investigate sequential mission test of one
battery and advise of impact

Investigate means for testing HGA during
SR/TV Testing

Advise on deleting HGA TV test and
switching SR/TV test from DVT to Qual

(1) Will submit HGA, LGA and battery
procedures applicable to those portions of
End Item which require approval.

(2) Will discuss LCRU parameters to be
tested during DVT and Qual tests

(3) Will provide subassembly vendor DVT
and ATP's for information only.

Referred to LCRU CDR board. See RID
under Agenda Item 14,0

Advise MSC on recommendation for deleting
battery vibration testing in DVT and Qual.

Will perform recommended tests per comments
in RID

DATE
With ATP Plan

TI-5

9/23/70

TI-S

TI-S
ASAP

TI-5

ASAP

9/25/70

With ATP Plan
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Agenda Item 10,0 Test

RID

CDR-C-022 LCRU Acceptance Testing

CDR-C-023 MSC Test of LCRI EM

CDR-C-024 LCRU Battery - Cell Lot Testing

RESP

RCA

RCA

RCA

MSC

DISPOSITION

(a) Will perform 2nd and 3rd order
intermodulation products of two sinusoidal
signals at video input.

(b) Provide impact of procuring
pattern TV generator

Evalvate EM hardware problem and
provide results

Provide direction to increase sample
size if reauired '

DATE

With ATP Plan

TI-S
TI-5

10/1/70
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Agenda Item 11,0 Program Support

CDR-R-00L

CDR-R-002

CDR-R-003

CDR -R-00L

CDR-R-005

CDR-R-006

CDR-R =007

CDR-R-008

CDR-R-009
CDR-R-010

CDR-R-011

CDR-R-012

CDR=-R=013

RID

Family Tree - LCRU Flight Model

Family Tree - LCRU Flight Model

Parts

Seal Tests

NASA Document Approval

Burn-in and Screen Parts for DVT #2

Qual. Test Plan

Design Verifiecation Test Plan

Battery Venting of Electrolyte
VHF Antenna Orientation (Walk Mode)

Battery Removal from Storage

Interference HGA and TV Camera

Vibration Testing

RESP

RCA

RCA

RCA

RCA

MSC

RCA

RCA

MSC

RCA

DISPOSITION

No action required

Will make corrections as required

Will submit preliminary derating tabulation

Will be updated for DVT data,

Is providing means for checking internal

LCRU pressure; no action required

Provide comments/approval on RPP, EPL,
PS and FMEA

Referred to LCRU CDR board., See RID

under Agenda Item 1L.O

Will submit qual test plan 75 days
prior to start of test

Will submit DVT plan 75 days prior to
start of test

Withdrawn See CDR-C-003
Withdrawn See CDR-E-002

Determine action, if any, to modify
battery tracks at IM D/S C2 F2 at GAC.

Advise fixes and impact

Referred to LCRU CDR board. See RID

under Agenda Item 1L4.0

DATE

1¢/1/70
10/6/70

TI-S

1/20/70

11/6/7%

10/1/70

TI-5
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Agenda Ttem 11.0 Program Support

RID
CDR-R-01li High Stress on EEE Parts
CDR-R-015 Parts Qualification Data
CDR-R=015 S-Band Transmitter Transistor
16010099

CDR-R-017 S-Band Transmitter MOSFET 3N1SkL

CDR-R-018 Circuit Breakgr

CDR-R-019 Time Share Switch MOSFET 3N138

RESP

RCA

RCA

RCA

RCA

RCA

RCA

DISPOSITION

Will provide parts application data.
See CDR-R-003

Being implemented via ECP-20., No
additional action required

Will conduct survey of vendor

Substitution part being reviewed by
Conic- Impact required by

(1) Will refinish button in-house

(2) Will perform temperature test. See
CDR-E-048 A

(3) Will use -0086 in lieu of -0085 if
feasible, No additional action required

Evaluate if 2N3822 can replace 3N138
and advise M3C

DATE

10/6/70

10/1/70

10/1/70

9/25/70
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Agneda Item 14,0 LCRU CDR Board

CDR-G-002

CDR-E-05)

CDR-M-012

CDR=M-01)
CDR-M-015

CDR-M-021

CDR-M~022

CDR=T =002

CDR-T =00l

CDR-C-008

CDR-C-010

CDR-C-012

CDR-C-019

RID

MSC SR/TV Down Time
MSFN Deficiency

Placement of LGA 8 Foot Cable

ILM/LCRU Interface Error
Stowage Container Interface

Pre-Launch Assembly Iltems
LGA Pointing Adjustment Resolution

HGA Orientation between Sorties
Thermal Mock-up Solar Radiation
Test #2

Deletion of Use of Radio Active
Material on the LCRU Control

LM MESA Vibration Test Data

LCRU EM/MSFN Systems Test at MSC

Stowage Container Testing

RESP DISPOSITICN

MSC Will investigate Test equipment problems
to determine if any additional corrective
action can be taken

= Disapproved, demodulator modifications

being explored by GSFC

MSC PD to resolve using ground rules
established by CDR Board.

MSC/GAC/RCA  Negotiate stowage enviromental ICD's.

MSC/GAC/RCA  Negotiate stowage enviromental ICD's.

MSC Provide CCA coverage

RCA Provide items

MSC Provide CCA coverage

RCA Submit ECP as required

MSFC Should verform studv based on Thermal IRN

MSC ASPO negotiate Chamber D priority with
SETD for 10/5 - 10/1K TCSD forward test
request memo to SETD

- Rejected, crew reaquirement. No action

required.

MSC Provide data to RCA

RCA Downgrade DVT-2 to second EM. Deliver
12/16/70. Retain Lth Fl. unit in production

RCA Continue presently planned testing

No action required

DATE

TI-5

9/21/70

9/23~2L
9/23-2k
9/21
10/19
9/23
104

9/22/70

9/21
12/16
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Agenda Item 14,0 LCRU CDR Board

et RESP DISPOSITION DATE

CDR-R-006 Burn-in and Screen Parts for DVT #2 - Withdrawn -
CDR-R-013 Vibration Testing MSC Provide IM test data, 9/21
Provide LRV test data 10/1




CRITICAL DESIGN REVIEW

GENERAL SESSION 9/15/70

Agenda Items 1.0 - 6.0

ATTENDEES :

NASA: RCA:

J. Allman W. S. Babcock

E. Baca A. M. Burke

L. N. Bates (GE) V. J. Carita

D. D. Becker - W. L. Carlino

D. R. Brooks J. J. Connelly

E. T. Chimenti E. DeBaecke

J. H. Dabbs I. Grasheim

B. C. Embrey G. Grube

E. I. Fendell H. J. Hamlin

N. B. Farmer H. E. Hawlk

W. B. Goeckler R. E. Holston

R. W. Kubicki G. A. Houck

H. Kyle J. A. Liggett

J. McKenzie C. Montini

J. D. Miller D. A. Orendac

C. Ritterhouse O. Ramanis

R. S. Sawyer H. Rosenthal

H. Schultz B. M. Trachtenberg

H. Scott R. F. Virostek

R. Sinderson

W. M, Speier

J. L. Vyner

BELLCOMM;: LEC:

J. T. Raleigh R. J. Elbert
W. J. Shannahan

BOEING: KSC:

R. H. Pacey H. W. Cochran

J. E, Siemers R. L. Whitson

GAC:

C. I. Howard
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MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM 1.0 & 2.0

SUBJECT Introduction/Ground Rules

Management Overview

SUMMARY OF DISCUSSION:

RCA stated that the strike has been settled and personnel have returned to work

as of 9/11/70. The LCRU Program is on schedule and no cost growth is expected.

In addition, RCA stated that the LCRU engineering model has been completely
assembled on schedule (August 31) and testing has started. The EM is now in
Houston as demonstration support for the CDR. H.J. Hamlin stated that he is
pleased to say that he has seen TV and heard EVCS on the EM before the EM left RCA
for MSC. This was done at room temperature so that much must still be done in

this regard including design test variable effort, evaluate full system performance
and capability.

RCA stated that the LRV/LCRU/TV interference problem is with regard to mechanical
interference under certain operational aspects. It was agreed that detail evalu-
ation of these interferences would be accomplished during the Mechanical Splinter
Meeting - Agenda Item 8.0

RCA took exception to the MSC test schedules stating that MSC's plans to
utilize the LCRU engineering model has significant interference with RCA's planned
uses.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70 _ MEETING NUMBER _CPR AGENDA ITEM 3:0 & 4.0

SUBJECT Subcontract Summary

Circuit Margin Summary

SUMMARY OF DISCUSSION:

The subcontract summary and Circuit Margin Summary were presented without
significant discussion and no RID's.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
‘ to contract or schedule must be negotiated.




MINUTES OF MEETING

DATE _9/15/70 MEETING NUMBER __CDR AGENDA ITEM _5.0

SUBJECT Configuration Overview

SUMMARY OF DISCUSSION:

MSC questioned the desirability of folding the LCRU VHF antenna down during
walk mode. RCA stated that this was an MSC suggested tie-down and further RCA
feels that sufficient VHF power is available to maintain communication -
particularly since there is better polarization compatability. However, this
cannot be calculated. RCA suggested that this being an operational procedure
item, it can be checked out during crew training exercises for best performance.

RCA stated that functional schematics will be on drawing tree.
MSC questioned the lack of availability of drawings for subcontractor items.

RCA stated that the CDR is supported in this regard with SCD's and technical
data - not with drawings - and this is consistent with SE-C-OOL43A requirements.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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‘ MINUTES OF MEETING
DATE 9/15/70 MEETING NUMBER  CIR AGENDA ITEM 6.0
SUBJECT Performance Summary

SUMMARY OF DISCUSSION:

Performance Summary information was presented without significant discussion
and no RID's.

ACTION ITEMS:

‘ NOTE: These Minutes do not constitute contract change authorization.

Changes
to contract or schedule must be negotiated.
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TYPE oF REVIEW, (DR

NUMBER ™ p

G~/
VETIICLED | REVIEW ITEM DISPOSITION e
DATE: 9/15/70 -2
INITIATOR ORGAN I ZATION SYSTEM TEAM NAME
H.J. Hamlin RCA LCRU
DISCREPANCY/PROBLEM TITLE

MSC Test Schedule Support Requirements

RCA cannot support MSC test schedule for LCRU/LRV EMI (EMC) testing during
12/11 - 1/8; LCRU/MSFN performance analysis - 1/8/71, and may not be able
to support LRV/LCRU thermal vacuum test 12/1/70 - 12/15/70

JUSTIFICATION

RCA has pressing application for the LCRU Engineering Model including
ancilliary items throughout the entire period from now to Flight deliveries.

RECOMMENDATION

making maximum utili
____z_ilOﬂ reguired by

LCRU/LRV EMC - RCA to support 12/15 to 12/31.

MSC to evaluate their needs and find other means to support their test program
requirements rather than take RCA's Engineering Model Components. RCA

supply a second Engineering Model by 12/15/70 at a cost of approximately $100K

can

%/ﬁgﬁon of DVT 2 stock parts and EVCS stock parts. Authori-

CONTRACTOR'S COMMENT

TEAM CAPTAIN RECOMMENDATION

CATEGORY

ACTION

SUSPENSE

Lﬂi‘%

REMARKS ! d

b - -
e &\,“\X“L

i

BOARD ACTION

CATEGORY

REMARKS

ACTION

SUSPENSE

ACTION

D Approved

SUSPENSE

SIGNATURE OF BOARD CHAIRMAN

MSC Form 505C (Jan 69)

24
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TYPE OF PCVIEY, S NUMBER C ‘j»\.‘__(,‘ !
REilCLEs REVIEW ITEM DISPOSITION o T TR
DATE: 9/15/70 L=
INITIATOR ORGANIZAT|ON SYSTEM TEAM NAME
H.J. Hamlin RCA LCRU
DISCREPANCY,/PROBLEM TITLE . .
MSC SR/TV Down Time

MSC SR/TV Chamber is contributing to delays in LR testing.

JUSTIFICATION

Has impacted the .1CA SR/TV tests by 13 days. May impact the DVT and QT
Program in 1971.

RECOMMENDATION

MSC review SR/TV'rhamber and provide means for reducing or eliminating
down time.

CONE RRCE RA S —CONMMENT
MSC COMMENT

TEAM CAPTAIN RECOMMENDATIN

CATEGORY REMARKS
ACTION
SUSPENSE
BOARD ACTI ON
CATEGORY REMARKS

ASPo twine s VQ/J 1«11 7’; f’z’,c’ﬂ;mu;{/}»'z/_;/-,,.J "/C;‘;"

ACTION
L2 0 onn wis 'j aw 1‘7 Euk(( //L»V\/ Qo ia&k kz Frl e /““1
QLL/V\ (’M ‘f (\\LQ\’\ .
SUSPENSE
ACTION . 3 - e = .
e S1GNATUKE ()F‘BO:RD CHA | RMAN
[ —— f : INLR
e |
D Disapproved XQ - \\L (0 2 {‘/\A [/(} }'v'("
L B3 - :
¥ Form 505¢ (jan 69) 25 NASA —- MSC




SPLINTER MEETING
CDR-ELECTRICAL
SEPTEMBER 15, 16, 1970
AGENDA ITEM 7.0

V.J. Carita RCA
H. Comfort RCA
J. Connelly RCA
E. DeBaecke RCA
R. Elbert NASA
R. Erdmann RCA
E. Fendell NASA
I. Grasheim RCA
H. Hawlk RCA
G. Houck RCA
D.V. Howard RCA
J. McKenzie NASA
C. Montini RCA
F. Nangle RCA
D.A. Orendac RCA
J. Raleigh Bellcomm
O. Ramanis RCA
H. Rosenthal RCA
R. Sinderson NASA
B.M. Trachtenberg RCA
W. Woodward RCA
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MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM 7.0

SUBJECT Electrical

SUMMARY OF DISCUSSION:

The electrical portion of the CDR was conducted as a splinter meeting with
R. Sinderson, NASA as Chairman, J.J. Connelly of RCA as Co-Chairman with Minutes
taken by V.J. Carita of RCA.

Items of the agenda covered on 9-15-70 began with 7.0 and finished with item
36

The meeting began at 1:45 with B. Trachtenberg presenting item 7.1, System Design.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM 7.1

SUBJECT System Design

SUMMARY OF DISCUSSION:

A vigorous discussion came about on the PRN ranging when J. Raleigh raised the
question on why it was not in the design. Mr. Trachtenberg indicated that it was
not a design parameter for the LCRU. Mr. J. McKenzie said that he believed it was
written in the PDR discussions as a parameter. Mr. E. Fendell of NASA at this
point said that there was no requirement for PRN during ascent mode of the LEM.

A point was made that this should be so noted in the minutes of the meeting.

A RID was written by Mr. Sinderson requesting that the requirement for 70 KHz
operation with the PRN ranging be defined.

Mr. Trachtenberg then cqntinued with his disertation.

Chart #7.1 - 23 Link Analysis Secondary Voice Mode (Baseband PM) is to be corrected
under Effective Isotropic Radiated Power (EIRP) change the value from 12.5 dbw to

‘ 12.7 dbw.

Chart #7.1 - 29 Link Analysis Up Link Voice Mode (FM/PM) is to be corrected for

error. The high gain antenna resultant antenna gain is to be changed from 18.5 db
to 22.0 db.

The Predetection noise bandwidth of L4O4 KHz was a minimum and shall be changed to a
maximum of 525 KHz.

It was noted that Mr. Trachtenberg's values are peak to peak/RMS and that

Mr. Sinderson calculations were RMS to RMS meaning that the RCA presentation was
different by 9 db from what NASA expected to see. No real concern was shown by
NASA except that RCA's values should be consistent in notating,

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM __ 7.1 (Continued)

SUBJECT Electrical

SUMMARY OF DISCUSSION:

J. McKenzie questioned whether the new packaged VHF receiver met the + 1.3 db AGC

tolerance. J.J. Connelly replied that the tests on the VHF receiver have not been
completed.

Mr. Trachtenberg presented to NASA the latest schematics for the functional LCRU
#8370895 (Preliminary) with copies to R. Sinderson - 2, E. Fendell - 2,
J. McKenzie - 1, J. Raleigh - 1, R. Elbert = 1.

J. McKenzie requested that the view graph presentations use mode switch nomenclature
instead of the functional terms used by Mr. Trachtenberg. This portion of the
presentation was over at 2:50 without further questions.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER CIR AGENDA ITEM 7:2.1 & 7.2.2

SUBJECT Electrical

SUMMARY OF DISCUSSION:

When Mr. Connelly began his presentation he did not have hard copies for distribution
and said they would be furnished later. His items of the agenda were 7.2.1 and
7.2.2. There were no questions during his presentation other than Mr. Sinderson
asked how the antennas were isolated from the Rover. Mr. Connelly explained that
there were fibre glass post separators in the masts. Mr. Sinderson said that he

was not aware of this from the RCA drawings. Mr. Connelly suggested that the
Engineering Model was available for inspection.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes

to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _9/15/70  MEETING NUMBER  CIR AGENDA ITEM_7_'2'3___

SUBJECT Electrical

SUMMARY OF DISCUSSION:

Mr. G. Houch then presented Item 7.2.3 of the agenda.

Mr. Sinderson asked whether the RF Signal leads in the LCRU were grounded at both ends,
the reply was "yes, in almost all cases". Mr. Sinderson then asked if RCA worked

with the TV people on the grounding of the LCRU. RCA answer was yes definitely".

RCA uses spot welds for a positive ground in the LCRU. ’

J. McKenzie asked if helicoils were used for mounting subassemblies. RCA answered
yes but the LCRU does not depend on these for electrical grounds.

Mr. Sinderson asked to what extent are the 29V lines twisted. Mr. Houck replied
that the 70 KHz was twisted double, 1.25 MHz was 2 leads twisted, 29 V was
2 leads twisted.

. Mr. J. Raleigh questioned whether the LCRU used Miniature bulkhead coax connectors for
TV Video. RCA explained that even though the Engineering model had one on the RFI
filter, it would be removed from future modes. NASA reacted favorably to this

Mr, Sinderson questioned Conic's transmitter on power noise susceptability.
J. McKenzie wanted a copy of Conic's answer to the A.I. presented at Con:Lc s CDR.
‘Mr, V.J, Carita said that he would forward it to Mr. McKenzie.

. Since there were no further questions the presentation on EMI was concluded.

ACTION ITEMS:

. - NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM __ 7.3

SUBJECT Electrical

SUMMARY OF DISCUSSION:

Mr. E. DeBaecke presented the VHF Antenna and triplexer. The only question to
come up was that raised by Mr. Sinderson. He was concerned about the mechanical
trim that had to be done to the top of the antenna. Mr. DeBaecke said that a KSC
procedure is used. NASA wanted to know where this procedure would be but RCA said
they have not determined this as yet. The antenna will be trimmed by RCA in a
LCRU configuration in order to insure that it was cut correctly.

Mr. Grasheim presented the VHF AM Receiver. Only one significant point was raised
during this presentation. Mr. Sinderson asked why the dynamic range of -139 dbw and
the audio sensitivity of -132 dbw are different. RCA contended that the specifica-
tions are tighter here to make the test processes compatible, with the EVCS. It

was finally agreed between NASA and RCA to change these values to 106 dbw

for presentation material.

Chart #7.3.3-6 is to inqicate that the test was made with 30% AM.

The VHF Am transmitter characteristics were presented and NASA wanted to know what
range the input impedance went to. The chart 7.3.4 - has 10K nominal but will be
around 15K. Mr. Sinderson was satisfied that 15K was all right.

A correction to chart #7.3.4-2 was noted as changing 650 MW output to 500 MW min.
Mr. Grasheim concluded his presentation with no other questions.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change.'authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM  7.3.5

SUBJECT  Electrical

SUMMARY OF DISCUSSION:

Mr. C. Montini reviewed items 7.3.5 the Down Link Signal Processor. Mr. J. Raleigh
raised the question that when EVA #1 and EVA #2 are talking where is the Voltage
limiting ‘in this unit? RCA said that there was nothing in the shape filter to limit
the modulation. Receiver is a linear modulating system therefore there is no
problem. In answer to J. McKenzie, RCA said that there was no AGC or clipping in the

downlink processor. It is linear up to 3 MHz, RCA stated that NASA can -
listen to tapes on the Engineering Model to see that there is no problem here.

Mr. McKenzie wanted to know if the 1,25 and 1L4.5 KHz schematics were available and
Mr. DeBaecke said they were. Mr. McKenzie said he would like to have copies.

Chart #7.3.5-2 Mr. Sinderson said that a discussion was necessary between RCA and
NASA concerning the Voltage Sensor Output and its end to end function versus

‘ requirements.

On Chart #7.3.5-3 Mr. Sinderson questioned the TV out linearity. RCA explained
that the AC linearity consisted of 2 MHz signal riding on a DC Voltage.

Mr. Sinderson questioned whether this was also taking DC linearity? RCA replied
that it did. Mr. Sinderson agreed that it was permissible to do it this way.

Mr. Sinderson wanted to know what the DC out shift was with temperature. Mr. Montini
.p01nted them out but admitted that there were no limits on them. He said that
RCA would probably specify it at + 60 MV.

Ttem #7.3.6 Voltage Regulator was the final item for the day. NASA wanted to know
what was the max output load before the fuse would blow in Chart #7.3.6-L. '
Mr. Montini said that they were 3/h amp fuses and would probably blow at 1 amp, there-

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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. MINUTES OF MEETING

DATE __5/15/70  MEETING NUMBER _ CDR _~ AGENDA ITEM __7.3.5 (Continued)

SUBJECT Electrical

SUMMARY OF DISCUSSION:

fore there was a 2 amp capability in the +14 V circuit. For the +10V circuit
the current limiters would take over with a max of 200 MA ‘s on the output before

limiting. The current limiters on the +14 V circuit would not take care of shorts
on the input.

Since there were no more questions, Mr. Montini concluded his presentation.

ACTION ITEMS:

‘ NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/16/70 MEETING NUMBER CDR " AGENDA ITEM 7.3.7 & 7.3.8
SUBJECT __ Electrical

SUMMARY OF DISCUSSION:

The meeting on 9/36/70 began with item 7.3.7 - S-Band Transmitters. This was
given by V.J. Carita. A description of the FM/PM and PM/PM transmitter circuits
was presented from functional schematics. RCA agreed to modify diagrams to show
control voltages to voltage regulator. RCA stated that the FM/PM stability will
be +0.01% over temp. range of O°F to 1LOOF. Transmitter operational character-
istics were described. Concepts were presented to control the humidity problem.
RCA stated DVT tests will assure that screws will not loosen during vibration.
RCA stated that at this time the FM frequency adjustment is not a customer
adgustment. Transmitter EM Test Data was presented. PCDR-3 and PCDR=5 action

items was answered. NASA stated that RCA should impose an IPM Spec. for the
WB PM Transmitter.

The next item on the agenda was 7.3.8 S-Band Receivers given by H. Hawlk. RCA

presented the S-Band Receiver spec. requirements and corresponding measurements

from the E.M. RCA presented the new squelch level requirements (-131 DBW or
‘ below for decreasing signals and -127 DBW or below for increasing signals).

The squelch analysis presentation was made. No comments except the following.
Put 1.4 Radians on Chart #7.3.8.4-LA - add the audio output curve to this chart.

The revised circuit for subcarrier squelch was presented. A request was made by
NASA to explain the schematic in detail.

Squelch Performance Data on the Engineering Model was presented. RCA agreed to
correct Chart #7.3.8.7-6, the titles 0°, AMb and 160° will be put over the values.
Also the first column is to be changed to decreasing output noise level. There
was no subcarrier presented. The Chart #7.3.8.8-7 is to have added to it a

AEﬁ%&%F?Fﬁlaﬁat this is with both squelch enabléd .

NOTE: These Minutes do not coastitute contract change authorization. Changes
. to contract or scheduls must be negotiated.




MINUTES OF MEETING

DATE _ 9/16/70 MEETING NUMBER CDR____ AGENDA ITEM 7.3.7 & 7.3.8 (Cont)

SUBJECT Electrical

SUMMARY OF DISCUSSION:

Audio Frequency Response EM #2 Chart #7.3.8.9-8 is to have added to it dbM to
the abscissa.

No questions were asked during the characteristics and the Signal Strength Output.

The review of PCDR-U4 was then presented. It was accepted except for the following.
The specification should read in each paragraph 3.4.4.2, 3.4.4.3 and 3.4.5.1.
"The dynamic range of the receiver shall be held". A RID was generated for this.

Mr. Sinderson said that the EMI conducted Susceptibility should be specified as
a minimum. A RID was written on this.

Mr. Sinderson indicated he was satisfied with the presentation but expects to
get more data information.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes

to contract or schedule must be negotiated.

36



MINUTES OF MEETING

DATE _9/16/70 MEETING NUMBER CDR____ AGENDA ITEM 7.3.9

SUBJECT Electrical

SUMMARY OF DISCUSSION:

The next presentation was by O. Ramanis

A block diagram of the up-link signal processor was given with no questions
arising.

In VOX Threshold response presentation, J. McKenzie raised the question of
input level of the VOX and its turn "on". Connelly explained that H. Fox
was consulted on this matter and he had agreed that what RCA presently had
was more than adequate.

J. Raleigh indicated displeasure over the Distorfion of the Motorola receiver
and indicated that the processor should heve its diodes removed to improve this.
RCA indicated that Mr. Raleigh should listen to the Engineerning Model
demonstration.

The present:stion was satisfactorally received by NASA and no further questions
. were asked. '

The presentation of Agenda Item 7.3.10 - DC to DC Converter was given by
R. ERdmann. NASA was satisfied that this design was more than adequate.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
. to contract or schedule must be negotiated.




MINUTES OF MEETING

DATE 9/16/70 MEETING NUMBER CDR ____ AGENDA ITEM _7,3,12

SUBJECT Electrical

SUMMARY OF DISCUSSION:
Mr, D. Howard presented Agenda item 7.3.12, the Low Gain Antenna. He had no
hard copies to distribute. No questions were raised at this presentation.

The High Gain Antenna was presented by Mr. F. Nangle and
Mr. W. Woodward with no technical questions arising. There were corrections to
chart'#3, the spelling of LIFILAL to be corrected to BIFTILAR.

Chart # -15 1is to be corrected by reversing the lettering R & L on the
Second Parabola Reflection in both places where they appear.

On Chart # -16, correct the spelling of PARAHOLIC to PARABOLIC.

Mr., D. Howard made the presentation on the Battery, No hard
copies were available. There were no questions except in the area of the
PCDR 1k-13-2L,

14-Lk to be modified in next drawing revision. Mr. Sinderson was not concerned
whether it was deleted or not.

‘ 14,5 Investigation of the painting of the cover and inside case is to be done by
D. Howard at Mr. Sinderson's request. Also, what is the hard potting referred
to in this item. This information is to be sent to Mr. Sinderson.

An RID was written on 14-8 by NASA to run a pressure test on the battery in DVT.

14.9 Vibration and Temperature should be done on the same battery. An RID
was written by Mr, Sinderson to run a simulated mission on one battery.

14-10 Mr, Sinderson said he would like to keep this open until the DVT Testing.
NASA to supply copy of procedure on pulling the vacuum.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
. to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _ 9/16/70  MEETING NUMBER _ CDR __ AGENDA ITEM __ 7.k

SUBJECT Electrical

SUMMARY OF DISCUSSION:

Ttem #7.4 was presented by Mr. H. Comfort

H. Comfort - Item 7.4 - In a discussion of Mode Switching T7.4=l4, J. Connellly
explained a possible failure mode in the Remote TV position and said that he
would present a Reliability trade off plan tomorrow. A suggestion was made by
NASA to put a fuse in the 14V TV line so that a short in the camera will not
knock out all communications. It was mutually agreed by RCA and NASA to
recommend fusing the 14V TV line for DVT models.

FM PM & PM PM Transmitter currents of .29 should be changed to O on chart
#'YOLI'.-SJ—O

This concluded the Electrical portion of the LCRU Splinter Meetings.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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CDR NUMBER
TYPE OF REVIEW, CDR~E =001
YERICLE REVIEW ITEM DISPOSITION ATV
DATE: 9-15=70
INITIATOR ORGAN I ZATION SYSTEM TEAM NAME

E. Fendell Flight Control LCRU Electrical
DISCREPANCY/PROBLEM TITLE ‘ .

‘g " Subsystem Schematics s

There are not available for this CDR or any other review any subsystem
schematics for systems that are not built by RCA., These were to have been
provided in the CDR Data Pack,

JUSTIFICATION

It is impossible to review any subsystem without schematics, This is a definite
function of a CDR,

RECOMMENDATION

RCA provide all subsystem schematics to NASA ASAP, These schematics are presently
available at RCA/Camden,

CONTRACTOR®S COMMENT
RCA provided functiomal schematics of all LCRU subassemblies during CDR on RCA
drawing 8370895. If MSC requires additional subcontractor data or drawings, RCA
will evaluate impact of request as it is not a current requirement of SE-C-O0L3A.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

nuC emewns with A eommdt=

/’% Mm <17(w:

SUSPENSE

BOARD ACTION

CATEGORY REMARKS
2 ACTION
7 (A4
._\’Iy"’.
SYSPENSE
o}
ACTION SIGNATURE OF BOARD CHA|RMAN
Approved
SUSPENSE L3
3% o Oisapproved

MSC Form 505C (Jan 639) 40 NASA — MSC




1vee of review,  CDR NUMBER  ~pR_F=002
NENIELE REVIEW ITEM DISPOSITION T TR
DATE: 9-15=70
. INITIATOR ORGAN | ZATION SYSTEM TEAM NAME
E. Fendell Flight Control LCRU Electrical
DISCREPANCY/PROBLEM TITLE . .
Hand Carry Mode Testing

RCA proposes that during the hand carry mode, the VHF antenna will be strapped
down to the LCRU, They feel that because of the power available the antenna
does not need to be deployed, There is no pre-mission test to verify that
this configuration will work,

JUSTIFICATION

There is a very good chance that this mode will not work properly to the
astronaut carrying the LCRU or the other astronaut a distance away and blocked
from the LCRU by the carrying astronaut,

RECOMMENDATION

RCA provide a plan whereby this would be checked in a test already in the
schedule to verify the antenna operation in this mode,

CONTRACTOR'S COMMENT

RCA will evaluate effects of VHF Antenna orientation and will report on test
result by TI-6.

TEAM CAPTAIN RECOMMENDATION
CATEGORY REMARKS

e T8 (. Coneyes wwt[ PChA. Commut
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ACTION
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TYPE OF REVIEW, CDR NUMBER  CDR=-E=003
VEHICLE, REVIEW ITEM DISPOSITION =
OORDINATION
DATE: 9-15=70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
R. Sinderson MSC/EE16 LCRU Electrical
BISCREPANCY/PROBLEN TITLE .
70 KHZ/PRN Mode

Requirement for 70 KHZ operation with PRN ranging must be defined, The P&I
spec gives this mode, This subject was discussed at the LCRU PDR and it was the
opinion of the originator that PRN/7OK operation was required,

JUSTIFICATION

RECOMMENDATION

MSC to confirm requirement for TV operation during PRN ranging.

CONTRACTOR'S COMMENT

RCA will advise NASA of test requirements and program impact of evaluating TV
operation during PRN ranging two weeks after MSC defined requirement. Noise
effects in TOKC S-Band Receiver output channel must be determined. MSC must
define PRN signal levels and characteristics that will be received by LCRU.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS
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TYPE CF REVIEW:

CDR

NUMBER

vemroies REVIEW ITEW DISPOSITION e SO0
DATE: Y=1D=(0
INITIATOR ORGANIZATION SYSTEM TEAM NAME
J. Connelly RCA LCRU Electrical
DISCREPANCY/PROBLEM TITLE
TV Channel Set-up Adjustments .

RCA can adjust gain of DC video amplifier to produce a desired S-band
frequency deviation sensitivity or a center frequency at 0,5 V input,
Both requirements may not simultaneously be met,

JUSTIFICATION

It is desired to adjust video amplifier output to satisfy mission requirements,

RECOMMENDATION

MSC to direct RCA on desired method of adjustment,

Mgal:l-ﬂ?ﬂ‘i-COIIENT
RCA should set frequency as close as possible with S-band transmitter
"diddler" and set deviation of transmitter by matching gain of signal
processor to match sensitivity of transmitter,

TEAM CAPTAIN RECOMMENDATION
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ACTION K
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TYPE OF REVIEW,

CIR

REVIEW ITEM DISPOSITION

NUMBER

CDR—F—OOS

VEHICLES - COORD INAT | ON
DATE 9=-15-170
INITIATOR ORGANIZATION SYSTEM TEAM NAME

B, C, Embrey MSC/EET2 LCRU Electrical
DISCREPANCY/PROBLEM TITLE

LCRU Transmission Mode Nomenclature Standardization *

RCA uses many names for the LCRU downlink transmission modes that do not
correspond with the LCRU front panel mode switch (e.g.,

"secondary", "TV voice",
"packup", "TV standby", etc,)

JUSTIFICATION

All documentation should be standardized to avoid confusion, errors, etc. by
all parties concerned,

RECOMMENDATION

front panel switch (that is:
documentation,

RCA use only the nomenclature for the LCRU transmit modes as found on the
PMI/WB, PMI/NB, FM/TV, TV/RMT, and PM2/NB) on all

CONTRACTOR'S COMMENT

RCA will be consistant in future TI presentation documentation for
transmission mode nomenclature,

TEAM CAPTAIN RECOMMENDATION
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TYPE OF REVIEW: CDR NUMBER R _11_006
NEGLCOEh REVIEW ITEM DISPOSITION T T T T
DATE 9/15/770
INITIATOR ORGANIZATION SYSTEM TEAM NAME
‘ R. Sinderson MSC/EE16 LCRU Electrical
DISCREPANCY/PROBLEM TITLE . . . ¢
Downlink Signal Processor Requirements

The RCA stated specifications of the DLSP will not allow the overall LCRU
assembly to meet the requirements of MSC contract spec SE-C-00L3A, and the
LCRU/GCTA ICD,

JUSTIFICATION

The above referenced MSC specs s$ate overall LCRU requirements,

RECOMMENDATION

RCA should confirm, if possible, that they can meet the present MSC specs for
reasurement and TV processing as follows: End-to-End Requirements:

(1) Temp Telemetry +5°F (0-160°F)

(2) Voltage Telemetry + 0,5 VDC (25-33 VDC)

(3) AGC Meter + 2 db (<104 to =65 dbm)

‘ ) TV Channel Freq. Response DC- 3 MHZ + 1 db
) TV Changpel Lipearity + 3% BSIL _
) TV Channel Distortion 2% max
) FM XMTR Center Freq., + 0,01%
) FM XMTR Deviation 1,7 + L%

(L
(5
(6
(7
(8

CONTRACTOR'S COMMENT - RCA has designed to the above except 3 should be + 5 db
(-100 to -60 dbm). RCA will make use of EM test data and component performance

analysis to confirm wherever }igossible ca;c)ability of meeting MSC specs. RCA will
report on status of spec. con irmation at TI-5.

TEAM CAPTAIN RECOMMENDATION
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1Y T AE BEV]EW,

R. Sirderson : Electrical

NUSIER (o 0 :
' Vs AN
T REVIEW ITEH DISPOSITION ST T TR
DATE _
INITLATOR ORGANIZATION . ] SYSTEM TEAM NAME

DISCREPANCY/PROBLEM TITLE

Subassembly lesign farameters .

The subcontracted LCRU subassemblies have their de31gn pvarareters (inn a;/ouuﬂu
dgefined in detail by R{A SCDs, Eowever, RCA has not sunplied adequate
detailed desizgh interface data on the RCA supplied subassemblies,

JUSTIFICATICGR

The LCRU overall design cannot be verified by MSC without an understandi
subassembly 1nnut/outpuc design requiremerts,

b=

nding of the

RECOMMENDATION

RCA should supply the necessary design interface requirements at the CIR i
order to allow MSC to positively coniirm the overall LCRU design,

CONTRACTOR'S COMMENT

w
0
3
fel)

RCA has provided detail discussions and data on thase at the varisus T.I.s
will review for completeness performance characteristics of in house tuilt

subassemblies that were presented at the CDR. The characteristics will be up-
dated for TI-5.

o
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TYPE OF REVIEW, NUMBER
CDR-E-008
TTER REVIEW ITEM DISPOSITION e
DATE s
INITIATOR ORGANIZATION SYSTEM TEAM NAME

R. Sinderson Electrical

DISCREPANCY/PROBLEM TITLE .

Design Configuration Control

The basic LCRU assembly and subassembly design, as defined by RCA at the CDR,
is not adequately covered in the MSC contract specification and therefore
MSC/RCA configuration control cannot be assured.

JUSTIFICATION

If the basic LCRU assembly and subassembly design parameters are not in the
MSC contract, major class I changes could be implemented by RCA without
prior approval of MSC,

RECOMMENDATION

Update MSC contract specification to include the primary input/output
design parameters of the LCRU assemby and subassemblies,

CONTRACTOR'S COMMENT

RCA will continue to provide MSC with all SCD changes to enable MSC to control

LCRU performance. RCA will implement SCD changes to make subassemblies compatable

with CDR design baseline. Future changes which would change LCRU end to end per-

formance objectives will be submitted to MSC for approval prior to implementation.

Changes that do not affect LCRU end-to-end performance will not be submitted. RCA

must have the lattltude to manage LCRU within 1ts end-to-end performance without
ements in SE-C-O0L3A.
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TY"E OF REVIEW:

CDR

VEHICLE

4

REV}E‘ ITEM DISPOSITION

NUMBER CDR-E-009

COORDINATION

DATE: 9_]_L6_7o
INITIATOR ORGANIZATION SYSTEM TEAM NAME
R. Sinderson MSC/EE16 LCRU Electrical
DISCREPANCY/PROBLEM TITLE .
LCRU Unit End-to-End Design Parameters

The RCA CDR presentation does not define all of the LCRU design parameters
on an end-to-end unit basis,

JUSTIFICATION

The above information is required to understand the "black box" capability
of the LCRU design and to provide test personnel with assembly parameter
tolerances for acceptance, DVT, qual, and KSC testing,

RECOMMENDATION

design,

MSC has prepared a baseline outline (attached) for RCA review and approval,
The negotiated baseline should then be included in the MSC contract

specification in order to properly definitize the RCA LCRU assembly electrical

CONTRACTOR'S COMMENT

RCA will review all parameters listed and offer concurrance or change
recommendations by TI-5.
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TYPE OF REVIEW, CLI NUMBER \CDR-E—OIO

CEUNELE s REVIEW ITEM DISPOSITION YT
BAVE 9/15/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
. R. Sinderson MSC/EE16 LCRU Electrical
DISCREPANCY/PROBLEM TITLE

Signal Modulation Tolerances

The RCA charts on "degradation factors, downlink" lack a summary statement
vhich concludes that the tolerance buildup will not be allowed to exceed the
overall LCRU modulation parameter tolerances,

JUSTIFICATION

RECOMMENDATION

RCA should state positively that their present design will meet the MSC
contract requirements for modulation tolerances,

‘ CONTRACTOR'S COMMENT

RCA will analyze degradation factors and will provide preliminary report on
tolerance build up effects at TI-5. Final analysis will be presented upon

completion.
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type of Review: CDR NUMBER CDR~F =011
T REVIEW ITEN DISPOSITION o
DATE: 9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

R. Sinderson MSC/EE16 LCRU Electrical
OESERERANCY/PROSLE "™ potential Single - Point Failure, 14 VDC Supply .

GCTA 29V short is protected by LCRU circuit breaker. However, GCTA 1LV short
would blow the 14V/10V supply fuses, thereby disabling the entire LCRU.

JUSTIFICATION

Single-point voice link failures must be minimized, especially if caused by
a TV system failure.

RECOMMENDATION

RCA to determine what easily implemented corrective action could be taken
to eliminate this SPF,

CONTRACTOR'S COMMENT

RCA recommends a fuse be added to the terminal board assembly on the LCRU
front panel to protect the 14V line to the GCTA. -
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Tyre of Reviews CDR NUMBER ~hD _F=012
VEHIELE REVIEW ITEM DISPOSITION e e
DATE 9/16/T70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

‘ J. McKenzie MSC/PD 9 ICRU Electrical
GEBSRERARCYALAGOLEN " conic Transmitter Failures

NASA/TCSD has a separate contract with Conic for some S-Band Transmitters.
Numerous failures have occurred. RCA stated at the CDR that Conic had
advised RCA that the NASA transmitter failures were not applicable to the LCRU
S=-Band transmitters program. The NASA/TCSD should verify that these failures
are in fact applicable to the ILCRU Program.

JUSTIFICATION

Due to the critically of the LCRU S-Band transmitters, any possible applicable

failure history should be seriously considered in the LCRU S-Band transmitter
development.

RECOMMENDATION

1. TCSD to determine if the Conic transmitter failures experienced for the
NASA/TCSD program are applicable to the LCRU.

2. If the failures are not applicable, no further action required.

3. If the failure are applicable provide direction to RCA for corrective
. action as necessary.

CONTRACTOR'S COMMENT

RCA does not object.
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TyrE of REVIEW: CDR

VEHICLE :

REVIEW ITEM DISPOSITION

NUMBER  (DR-E-013

Comparison of NASA & RCA Subcontractor Specifications’

COORDINATION
DATE 9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
J. Raleigh MAS /Bellcomm LCUR Electrical
DISCREPANCY/PROBLEM TITLE

Several subcontract items have requirements controlled by the NASA
contract specification.

JUSTIFICATION

During the S-Band Receiver Review, Motorola requirements of such things as
weight and volume were identified as NASA contract requirements.

RECOMMENDATION

The controlling NASA requirements should be identified to avoid unnecessary
acceptance problems (There may be electrical and mechanical areas).

CONTRACTOR'S COMMENT

RCA concurs.
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TYPE OF REVIEW: CDR ) NUMBER
VEHICLE, REVIEW ITEM DISPOSITION el
DATE: 9/16/(0
INITIATOR ORGANIZAT]ON SYSTEM TEAM NAME

J.J. Connelly RCA LCRU Electrical
DISCREPANCY/PROBLEM TITLE T

LRV EMI

NASA expressed concern over EMI coupling from IRV to S-Band Receiver circuits.

JUSTIFICATION

EMI design compatability problems must be resolved as early as possible to
minimize program impact.

RECOMMENDATION

MSC" shall provide RCA with projected LRV EMI level projections.

CONFRASTORSES S GMMEN T
MSC COMMENT
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TYPE OF REVIEW; CDR i NUMBER CDR-E—OlS
VEHICLE s oy | R&VIEW ITEM DISPOSITION o o
DATE: J/10/ (VY :
INITIATOR ORGANIZATION SYSTEM TEAM NAME

R. Sinderson MSC/EE 16 LCRU Electrical
DISCREPANCY/PROBLEM TITLE Up Link Signal Processor .

1. The USP frequency response RCA spec. will not allow the overall LCRU to
meet a voice response of 300 Hz - 3 KHz (i 3 db) since the S-Band Receiver and
AM transmitter have similar tolerances

2. The harmonic distortion spec. of 8% under Low signal conditions (no clipping)
is not representative of the present design.

3. The USP should be set to allow noise trigger of VOX within +3 db of decreasing
signal squelch level,

JUSTIFICATION

RECOMMENDATION

RCA must show that the up link tolerance buildup from their subassembly specs.
will not exceed the overall ILCRU voice response of 300 - 3 KHz.

CONTRACTOR'S COMMENT

1. RCA will analize the tolerance build up and will present the data and
recommendations at TI-5,

2. RCA will measure distortion below the clipping level and will revise the 8 db
distortion spec. New limit will be defined at TI-5.

3. 26& C,‘,_,wﬂ Ay
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TYPE OF REVIEW, _'CDR NUMBER (DR-E~016
T ﬁ“EW ITEM DISPOSITION A
DATE: 9-2=-70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
R, Sinderson MSC/EE16 LCRU Electrical

DISCREPANCY/PROBLEM

TITLE

S-Band Receiver SCD

A, Need SCN for following changes:
Audio output level 1,5 VRMS Nom.=10% (-133 dbw to -95 dbw)

Dynamic range (3.4.4.5) should not be under only the audio section (3.L4.4).
Squelch changes

TOKHZ output impedance

Signal strength range (=135 dbw to =100 dbw) 3.4.6.1 and 3.4.6.3

Signal strength cal data accuracy
. Polarity reversal?
9. Audio output freq. response
10, T7OKHZ output freq. response
11, Uplink mode combinations, e.g.,8+10%, 1,1+10%
B. Provide rational for the following:

1, Parameters in 3.4.4.2, 3.4.4,3, 3.4.5.1 are to be measured in non-mission
RF input levels,

2, EMI conducted susceptibility does not include Teduced level audio noise,

1.
2.
3
g
2 TOKHZ output level
i
8

RECOMMENDATION

Provide SCN and rational as requested above,

CONTRACTOR'S COMMENT

Ecn wf\" e 5‘dxp—Q*:USZ (f‘a q,‘t\’ﬁo
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TYPE OF REVIEW: (DR , - | numeER  ODR.E-O17
VERICLES REVIEW ITEM DISPOSITION i
DATE: 9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
. R. Sinderson MSC/EE 16 LCRU Electrical
DISCREPANCY/PROBLEM TITLE .
S=-Band Transmitter Humidity Fix

Humidity in transmitter affects power and frequency.

JUSTIFICATION

RECOMMENDATION

The transmitter should be environmentally sealed with removable screw pgrts which
can be used to open the transmitter directly prior to RCA purging and nitrogen
pressurization.

CONTRACTOR'S COMMENT

RCA will review recommendation and provide recommendations and program

impact by 10/1/70.
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TYPE OF REVIEW;, CDR ) NUMBER

CDR-E-018
VEMICLE s REVIEW ITEM DISPOSITION PTTTTTT
DATE, 9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
R. Sinderson MSC/EE 16 LCRU Electrical
DISCREPANCY/PROBLEM TITLE |

Conic Frequency Adjustment

The Conic proposed frequency adjustability of 50 KHz (.002%) is not acceptable.

JUSTIFICATION

RECOMMENDATION

The adjustement range should be at least (.05%) 115 KHz to adequately off
set any long term drift.

CONTRACTOR'S COMMENT
RCA concurs that increased frequency adjustment is desirable, RCA will review
performance impact of increased frequency change RCA will also determine if
the adJustment can be changed by RCA, :
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T v S Nomeer CDN-E-O19
NENTCLE S REVIEW ITEM DISPOSITION T TYTIeT
DATE 9/16/70
INITIATOR ORGAN I ZATION SYSTEM TEAM NAME
R. Sinderson MSC/EE 16 LCRU Electrical
DISCREPANCY/PROBLEM TITLE .
FM/PM Transmitter SCD

Ref. PCDR-3.(1) WB PM spec. should be changed from IFM to IPM (not more than
that allowed for IM. (2) Verbal information is needed from Conic concerning
the max., as designed, FM deviation and freq. responses.

JUSTIFICATION

RECOMMENDATION

As stated above.

CONTRACTOR'S COMMENT
RCA will review change from IFM to IPM and provide impact if any by 10/1/70.
Verbal information on Transmitter deviation and frequency response will be
supplied to MSC by 10/1/70,
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tyre ofF Review, CDR NUMBER
R=E=020
Verere, REVIEW ITEM DISPOSITION cD
COORDINATION
OATE: __9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
J.T. Raleigh MAS /Bellcomm LCRU Electrical
DISCREPANCY/PROBLEM TITLE :
Squelch Audio output Noise .

The data shows an increasing squelched audio output noise with decreasing signal
level,

JUSTIFICATION

The noise output goes to the VOX and could key the VHF transmitter. The noise
that does exist may be due to receiver decoupling and other manufacturing processes.

RECOMMENDATION

RCA should consider having the 170 Kec detector control switch the audio output
(Buffer) stage instead of the discriminator.

CONTRACTOR'S COMMENT

At this time, preliminary test show that maximum output voice of the receiver
during squelched conditions is more than 15 - db below the VOX triggering level.
Therefore, there is no need to consider a major change at this time.
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TYPE OF REVIEW: (DR NUMBER CDR=-E=021

VEH1CLE s REVIEW [TEM DISPOSITION TR

DATE Q'[l6/70

INITIATOR ORGANIZATION SYSTEM TEAM NAME

J.T. Raleigh MAS/Bellcomm LCRU Electrical

DISCREPANCY/PROBLEM TITLE . . .
Subcarrier Squelch Control Location

The Subcarrier squelch controls limiter power and remainder of receiver may be
susceptable to EMI pick up.

JUSTIFICATION

The primary reason for squelch is to control output noise. The discriminator
and audio stages are not squelched. Some earlier justifications on space and
physical layout do not appear valid.

RECOMMENDATION

RCA should determine the susceptability of the uncontrolled stages and investigate
the problems of controlling the receiver audio output.

CONTRACTOR'S COMMENT

RCA will review S-Band receiver mechanical and schematic drawings to determine EMI
coupling paths. A report on the review will be presented at TI-5. RCA does not
anticipate an EMI problem since receiver test data indicates relatively low noise
exists at audio output stages when receiver is squelched. RCA will determine

feasibility of having an RF radiated susceptability test performed by the sub—
contractor.
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TYPE OF REVIEW: (DR NUMBER  CDR-[-022
VEHICLE s REVIEW ITEM DISPOSITION

v COORDINATION
oATE:  9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
J.T. Raleigh MAS/Bellcomm LCRU Electrical

"t

DISCREPANCY/PROBLEM ITLE ICRU - EVA Range )

What is the maximum LCRU-EVA Range?

JUSTIFICATION

All RCA analysis has assumed strong VHF signal levels. It may be necessary to walk
away from the LCRU to the LM. One must know how to know difference in voice quality
between EVA and LCRU and LCRU and MSFN.

RECOMMENDATION

Compare the up link and down link voice quality as a function of VHF path loss and
S—-Band path loss (such as onmi angles.)

CONTRACTOR'S COMMENT
RCA will evaluate uplink and downlink signal performance for maximum to minimum

VHF path losses during engineering model test program and provide results to MSC
when that portion of tests is completed,
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Tvre oF Review,  CDR NUMBER

T REVIEW ITEM DISPOSITION . CDR-B-0e

DATE: 9/10/(V

INITIATOR ORGANIZATION SYSTEM TEAM NAME

J.T. Raleigh MAS /Bellcormm LCRU Electrical
TITLE

01 SCREPANCY/PROBLEM VHF Transmitter Variations .

It was reported that the EVCS voice processor and VHF transmitter were complementary
compensated.

JUSTIFICATION
One of the justifications for using the EVCS processing is to watch the transmitter.

Possible changes in signal processor may require knowledge of transmitter
characteristics.

RECOMMENOATION

RCA should determine VHF modulation sensitivity and tolerance vs temperature and
manufacture.

CONTRACTOR'S COMMENT

RCA presented VHF modulation sensitivity data vs temperature at CDR meeting
agenda number 7.3.k. ;
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TYPE OF REVIEW: CDR *. \' NUMBER CDR-E-OZM
VERTCLE REVIEW ITEM DISPOSITION S L iT.on
oate:  9/16/70 v
INITIATOR ORGANIZATION SYSTEM TEAM NAME
J.T. Raleigh MAS /Bellcomm LCRU Electrical

TITLE -

DISCREPANCY/PROBLEN I Comparison of Up Link and Down Link Voice Processing

The up link processing aparently has limited range in the receiver and AVC
and clipping in -the processor. On the down link there is a "linear system"
with aparently good dynamic range.

JUSTIFICATION

Two drastically differen{ engineering approaches have been applied. Which one
is right?

RECOMMENDATION

RCA should explain why the ground and public should hear good voice while the
crew must accept degrated voice.

conTRACTOR'S CowMeNT The downlink is linear to avoid intermodulation distortion problems
in the downlink transmission circuitry, and to minimize interaction between video and
voice subcarrier operation prior to transmission, The uplink circuitry contains
symetrical clipping to make VHF transmission consistant with EVCS and IM operation,
Wideband video signals are not carried through the VHF transmitter and this enables
uplink design to be different from downlink design, To change uplink to linear would

result in new modulation index requirement of about 90% AM to maintain same VHF link
as non-linear, but tolerance of AM index would be about +25% due to temperatures
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CDR=E-02L

CONTRACTOR'S COMMENT (cont'd)

instability of modulator when clippin is removed, (Clippen compensates modulation,')
RCA believes the non-linear approach is best choice at this time due to cost and
schedule considerations, and provides crew with good voice intelligibility,




TYPE OF REVIEW: CDR NUMBER  pyp_m_025
VENICLE s REVIEW ITEM DISPOSITION T TTITTR T
DATE: 9/16/770
INITIATOR ORGANIZATION SYSTEM TEAM NAME
J.T,Raleigh MAS/BELLCOMM LCRU Electrical
DISCREPANCY/PROBLEM TITLE
Audio Levels at EVCS :

Compare the audio levels at the EVCS headset for the VHF signals from the
IM and the LCRU,

JUSTIFICATION
During the EVCS design the levels of the voice signals and sidetone levels was
reviewed, The levels should be maintained to assure EVA-EVA communications,

RECOMMENDATION

Provide comparison and make changes in LCRU if required (Consideration must be
given to the actual EVCS compared to EVCS PDR status,)

CONTRACTOR'S COMMENT
RCA designed the LCRU/EVCS system to provide an output at the headset of each
EVA to be at a level below that attained from IM/EVA's, IM provides 100% AM
whereas LCRU provides 70% AM, MSC will perform an analysis of IM VHF and LCRU VHF
post detection AF levels at EVA's by TI=5.
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TYPE OF REVIEW, CUR NUMBER CDR=E=-026 |
VEHICLE s REVIEW ITEM DISPOSlTIUN IV AT
pATE:  9/16/70
INTTIATOR ORGAN 1 ZAT | ON SYSTEM TEAM NAME
J.T. Raleigh MAS/BELLCOMM ICRU Electrical

BISCREPANCY/PROBLEM TITLE

V'OX Setting Range

JUSTIFICATION
The voice dynamic range and noise spectrum from S-Band Receiver may be different
that communication carrier and different operating points may be required.

The required Knee of the AVC curve with respect to the 12 db clipping and VHF
transmitter modulation levels may not be in the proper range to achieve VOX
keying.

RECOMMENDATION

RCA should determine to relative range that the VOX key and AVC can be shifted.

CONTRACTOR'S COMMENT RCA presented a signal level analysis of the output levels of the
S-Band Receiver and the associated setting of the VOX threshold and AVC knee at CDR
Meeting 7.3.9. The output level of the S-Band Receiver is matched to the ULSP by mear
of DTV adjustment based on nomimal uplink modulation indices, The dynamic range of
S-Band Receiver output is handled by ULSP for AF noise outputs of up to =25 dbm (SNR
30,7 db), this is within 1 db of =98 dbm point for SNR = 10 db, At lower RF inputs,
output SNR is degraded about 2.5 db/ db of RF input, but th:.s is for antenna cone

ot by Qctober 1.
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TYPE OF REVIEW, (DR NUMBER ’
T REVIEW ITEM DISPOSITION S——. el
DATE: 9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
J.T. Raleigh NASA/Bellcomm LCRU Electrical
DISCREPANCY/PROBLEM TITLE

Double Talking ‘

With a full duplex three-way system it is possible for two EVA's to talk at the
same time, For EVCS, RCA and NASA were to evaluate system limitationms.

JUSTIFICATION

Preliminary EVCS tests show that double talking can be relayed to the LM and usable
voice can be detected.

RECOMMENDATION

RCA should show that the LCRU does not degrade the signal received on 259.7 MHz
even if it is from two EVA's.

CONTRACTOR®S COMMENT

RCA will perform analysis on effects of receiving two simultaneous inputs to LCRU
VHF receiver when direction is received. RCA feels that the LCRU performance will
be consistant with IM performance if two signals are simultaneously received from

EVCS. %722%‘70%/ > 'Wf £ Z-C/é(//émd%-
Lo @;@/zw%%w : '
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TYPE OF REVIEW, CDR NUMBER ~DRuFE=-
VEHICLE s REVIEW ITEM DISPOSITION 28
COORDINATION
DATE, 9-16-70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
B, C, Embrey MSC/EET2 LCRU Electrical
‘ DISCREPANCY/PROBLEM TITLE

LCRU Communication System Signal P&I Spec

Reference: Action Item TI-3-26, RCA has not submitted any comments on the
: proposed P&I Spec, nor has RCA provided the TBD's included therein, MSC has
' completed review and the spec is now considered to be in final form and content,

JUSTIFICATION

P&I Spec is required to define the communications system interfaces between
the LCRU and MSFN, EVCS, and GCTA,

RECOMMENGCATION

1,MSC impose LCRU Communications System Signal P&I Spec (EE7-70-501, May 1970)
into the LCRU contract as a Type I document by September 18, 1970,
2 ,RCA pravide TBD's via official SCN by September 25, 1970,

‘ CONTRACTOR'S COMMENT

RCA will review latest P&I Spec, and provide comments 9/28/70.
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TYPE OF REVIEW: CDR NUMBER CDR=EE-2
VEHICLE + REVIEW ITEM DISPOSITION COORDINATION 2
DATE 9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

. C. Ritterhouse APO/EE18 . LCRU Electrical
DISCREPANCY/PROBLEM TITLE .

RCA is not using Apollo meas # in RCA documentation,

JUSTIFICATION

RECOMMENDATION

Include meas #

CONTRACTOR'S COMMENT

RCA will implement Apollo measurement numbers in future applicable documentation,
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TYPE OF REVIEW, NUMBER CDR-EE-30
VEHICLE s REYIEW ITEM DISPOSITION TTTATTET T
DATE
INITIATOR ORGANIZATION SYSTEM TEAM NAME
‘ R. Sinderson
DISCREPANCY/PROBLEM TITLE Battery SCD
[}

1., Test battery cell,e.,g. DVT, and case pressure to verify adequate safety factor.
Apollo requirement,

2., Paint inside battery case and cover for electrical insulation purposes,

3, Alter DVT and qual test for simulated mission profile-vibration, shock, and
thermal-~vacuum (wet-stand),

4, Battery activation with vacuum imposed to withdraw any trapped air is required,
at_least for KSC operations
JUSTIFICATION

As defined above,

RECOMMENDATION

CONTRACTOR'S COMMENT
Item 1 is answered in RID OOL4 from Agenda Item 10 (checkout)
Item 2 the battery cells{are non-conductive plastic and this is the only surface
touching the battery wall so that papnt should not be necessary. RCA will inves-
tigate need and impact and advise MSC by 10/1/70,
Item 3-These changes have been made and were presented in the test meeting
Agenda Item 10
Item 4-This is covered in a separate RID from the Test Meeting-Agenda Item 10
See RID CDR-C-005, TEAM CAPTAIN RECOMMENDATION
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Type of REvIEW: CDR ' : NUMBER CDR"E'O31
TR REVIEW ITEM DISPGSITION TTTTICTSITT
DATE 9/16/°(0 i :
INITIATOR ORGANIZATION SYSTEM TEAM NAME
J. T. Raleigh NASA/Bellcomm LCRU Electrical
TITLE
PISCREPANCV/PROBLEI UpLink Voice Q,ualil:y

At the Motorola CDR a voice demonstration was conducted. The quality out of the

receiver and ULSP was noticable degraded compared to that out of the receiver
alone.

JUSTIFICATION

There appears to be no reason to degrade the voice which is received on the moon.

Systems with such distortion tend to fail if not used with near ideal audio input
conditions.

RECOMMENDATION
RCA should explain why this degradation is necessary or acceptable.

CONTRACTOR'S COMMENT

The 12 db clipping level and associated distortion in the ULSP was reviewed at TI-2.

RCA was directed to retain the clipping diodes. Change to the ULSP design at this
time would impact schedule. Voice quality should be evaluated at CDR demonstration
9/17/70. RCA recommends no change to the clipping level circuits at this time.
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TypE of REview, CLDR : ! ;'L NUMBER (vpp P
Y REVIEW ITEM DISPDSITION Lt

" t COORDINATION
DATE, 9/16/70 Lo
INITIATOR ORGANIZATION evsrtm ( TEAM NAME
J. McKenzie MSC=PD=9 ICRU, Electrical
DISCREPANCY/PROBLEM TITLE Squelch

P

RCA has not properly considered the overall LCRU system design considerations in the
implementation of the LCRU S-Band squelch. RCA and Motorola has not, (even though
requested by NASA), considered the S-Band Squelch used by the CSM and IM. The
ICRU S-Band squelch is more complex than needed.

JUSTIFICATION

In the development of the LCRU, RCA should have utilized the experience that RCA
developed for the IM S-Band system as well as the CSM, since it is a proven fact
that the IM and CSM have operated extremely well.

RECOMMENDATION

1. RCA to present, at next Technical Interchange meeting, their rationale and
justification why the CSM and LM Squelch circuits were not considered from an
overall system point of view, for the ICRU,

2. RCA to present a FMEA at next Technical Interchange Meeting, for the LCRU
Squelch (including receiver to VHF transmitter) this FMEA should include down to
the component part level.

CONTRACTOR'S COMMENT

RCA investigated why the CSM and LM Squelch Circuits could not be used for the LCRU
Receiver and published the results of the investigation in attachment C of
NASA-MDA-LR-088 dated 9/3/70. RCA has reviewed the squelch circuit design and the

subcontractor's data and feels confident the design will perform the mission
requirements.

TEAM CAPTAIN RECOMMENDATION
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CDR-E-032

[———

Squelch (Continued)

CONTRACTOR COMMENT

RCA concluded that it was more economical and that there was less risk by incorporating
the squelch in the newly built S-Band Receiver than to get involved with changing
designed, tried and tested VHF processing circuitry.

RCA plans no further action on this item unless directed differently.

i ff



TYPE OF REVIEW: CDR NUMBER ~PDR-.E=33
VEHNCLE 1 REVIEW ITEM DISPOSITION T
DATE: 9-11="70
. INITIATOR ORGAN [ ZAT | ON SYSTEM TEAM NAME
Multiple MSC LCRU Miscellaneous
DISCREPANCY/PROBLEM TITLE A
Document FErrors

See listing of attached documentation errors,

JUSTIFICATION

RECOMMENDATION

Correct the documentation,

CONTRACTOR'S COMMENT

RehA-witt-review=proposed reguirement.-change:-andmake-recommendati ons-atPI-5y—

%N w.\‘\ feier) anle vl WW,,,O Cﬁ(ms PP L}éuovpn j“‘“:; neloeren
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ATTACHMENT TO CDR-E-33

1, Wire Connection List 8555272 This drawing apparently free floating.
It does not reference next assy.

2, Case, LCRU 8370873 This drawing does not show next assy.

On sheet 5, section XA-YA, hole XA

- function is not known,

3. Drawing 8670957 Correct Next Assy Callout
Cable Assy, LCRU/LRV/TV Was: 8370857-501
Should be: 8370855
4, Drawing 8670967 Correct Next Assy Callout
Cable Assy, Antenna, Was: 8151105
S-Band Hi and Low Gain Should be: 8670994 and 8670967
5. Drawing 8779375 Add: For parts list P/L 8779375
6. 8779361 Ring Clamp Correct Next Assy Callout No.
Was: 8670989
Should be: 8779373
7. 8151453 Washer, Split Lock Correct Next Assy Callout No,
‘ Was: 8779370-501
Should be: 8779373-501
8. 8779373 Adapter Interface Needs: Next Assy No,
(High Gain Antenna)
9. 8779370 Post, Assy Add: Next Assy No,
Should be: 8670993
10, SCD's 8555252 1,25 MHz VCO Cdrfect Next Assy Callout No,
8555256 14,5 KHz VCO Was: 8370854
Should be: 8370553
11, SCD 8555262 Correct Next Assy Callout No,
S-Band High Gain Antenna Was: 8151105
Should be: 8370891
12, 8670967 Cable Assy, Hi and Correct Next Assy Callout No,
Low Gain Was: 8151105
Should be: 8370891, 8670994
13, Wire Connection List Add Next Assy No,

8555272 Control Panel

Should be:

8670945




1k,

43

16,

17,

18,

19.
20,

21,

ATTACHMENT TO CDR-E-§9(CONT'D)

8779310 Knob

8670948 Cover Plate,
Control Panel

Cable Assembly 8670957

Drawing 8370878
Interconnection Diagram

P/L 8670979 Upper Post Assy

P/L 8779365 Upper Mast
Assy

P/L 8779362 Handle Assy

8151452

Add Next Assy Callout No,
Should be: 8670945 )

Correct Next Assy Callout No,
Was: 8370854
Should be: 8670845

Appears to be error on P2 callout in

Dash 501 configuration, Wire braid called
for on face of drawing is not specified in
parts list, Teflon jacket on face of drawing
is not specified, Wire, tape, etc, is not
specified for Dash 502 series,

1, Correct VHF triplexer drawing 4O
Was: 8547878
Should be: 8347878

2. Battery, add: Assy 8151103

3. DC-DC Converter, add: Assy 8670941,
Sch 8670942

Item 12: Was: 8151179 coupling

Should be: 8151463 coupling assy
Item 2: Should be: 8779362-501
Item 7: Should be: 8779364-1

Item 2: Was: 8151447
Should be: 8151447-1

Items 1, 2 and 4: add:"-1" to part number,

Two drawing by the same number,
Nut, Jam (Special), and Post




- CDR

TYPE OF REVIEW;:

NUMBER

CDR-E-34

T REVIEW ITEM DISPOSITION —
DATE 9/1L4/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

R. Sinderson MSC/EEL6 LCRU Electrical

DISCREPANCY/PROBLEM

on LCUR case,

TITLE

VHF Antenna Trimming

Documentation does not show VHF antenna length trimming after installation

JUSTIFICATION

Trimming is required to obtain optimum electrical length,

RECOMMENDATION

Place note on drawing,

CONTRACTOR'S COMMENT

“(° 45({ C(*#40*4b‘70
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Type of review,  -CDR NUMBER CDR-E-35
T REVIEW ITEM DISPOSITION e
DATE: 9-14-70
INITIATOR ORGAN 1 ZATION SYSTEM TEAM NAME
. R. Sinderson MSC/EEL6 LCRU Electrical
DISCREPANCY/PROBLEM TITLE
RF Connector Lockwiring ¢

RF connectors at the HGA, LGA, and VHF antenna must be lockwired,

JUSTIFICATION

Positive connector lock is required,

RECOMMENDATION

Show lockwire on drawings,

CONTRACTOR'S COMMENT

RCa W_Q_Q Secp RF Cﬂw»uiws.f.m—\ N Mﬂ*‘) — 4940'%0 “v:@ &Jé/w‘]
ov\'wi &mweyo '
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Tvpe of Review,  ° CDR NUMBER  ADR-E-36
eeTLE REVIEW ITEM DISPOSITION —
DATE: 9-14=70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
. R. Sinderson MSC/EE16 LCRU Electrical
TITLE
DISCREPANCY/PROBLEM RF Connector SCD 855528”» .

SCD has not been modified to extend scalloped portion of body back 1 inch
further., Ref, Item 7 of Crew Station Review Meeting of August 18,

JUSTIFICATION

RECOMMENDATION

Submit ECN,

CONTRACTOR'S COMMENT

Ren wh ” C«'TQ;.O .
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CDR

TYPE OF REVIEW:

NUMBER

CDR=E-37

directly on lunar surface,

e REVIEW ITEM DISPOSITION YT
DATE: 9/14/%0
INITILATOR ORGANIZATION SYSTEM TEAM NAME
R. Sinderson MSC/EEL6 LCRU Thermal
DISCREPANCY/PROBLEM TITLE .
Thermal Analysis Report
Report does not include analysis of thermal case where LCRU is placed

JUSTIFICATION

The above requirement is found in MSC Spec SE-C-O043A, Para, 4,10,

RECOMMENDATION

Perform the required analysis,

CONTRACTOR'S COMMENT

@fw_vq s fem S0 j% CoR, /Vzowm
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TYPE OF REVIEW: sCDR NUMBER‘ CDR_E_38
FERICLEY REVIEW ITEM DISPOSITION . —
CATE: 9-11-70"
INITIATOR ORGANIZATION SYSTEM TEAM NAME

C. Ritterhouse MSC EE18 LCRU Electrical
DISCREPANCY/PROBLEM TITLE

Failure Mode and Effects Analysis, ILRTR-FMEA-1 Rev, A, .

Page 3 block diagram shows wrong XMTR frequency:text has not been revised,
Page 6, Paragraph 7, power switch is locked only in OFF position, LCRU case
pressure seal is single point failure, RCA has not discussed this case,

JUSTIFICATION

RECOMMENDATION

RCA to correct information and discuss this single point within the FMEA,

CONTRACTOR'S COMMENT

Forn foms sz , CER en]) sSbmif eMally shot) Comreds A

Lét@!/ lfvtw /M Covmric - . aylwtt?l’/ {youtls M%# Q.//Lh/za,(,g
12441&: S k44~ll)Z2? <:451ALL¢. (7 K- 4b¢¢1 a,p;:;;//1,4;Aé§‘/L( .
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TYPE CF REVIEW: CDR NUMBEFCDR..E-39
el REVIEW ITEM DISPOSITION e
DATE 9-9=70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

C. Ritterhouse MSC EE18 LCRU Electrical
DISCREPANCY/PROBLEM TITLE

Interconnection Diagram 8370878

Diagram is incomplete, does not show wiring for pressure sensor, This
drawing does not. specify wire specs, tape wrap, etc,, or workmanship specs,

etc,

JUSTIFICATION

RECOMMENDATION

RCA update diagram,

RCA to specifiy wire type, coax type,
RCA to specify fabrication specs. -

ete,

CONTRACTOR'S COMMENT

T ere ofs im0 0 Corpe T 75 fen e
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TYPE OF REVIEW: CDR NUMBER, ~E-L0 ]
GENTCLE T.CRU REVIEW ITEM DISPOSITION cooRDINST]lXjNE
DATE: 9-10-70

INITIATGR

C. Ritterhouse

ORGANIZATION

MSC EE18

SYSTEM

LCRU

TEAM NAME

Electrical

DISCREPANCY/PROBLEM

MODE SW 3

not shown properly at Cl, €2, C5 and C6,
undoubtedly gre two wires on same terminal,
for pressure sensor,

TITLE

Schematic Wiring Diagram 8670946

2 poles are make before break and are not shown properly, Shielding
Several splices are shown which
Diagram does not show wiring

JUSTIFICATION

RECOMMENDATION

Hold design open until RCA revises drawing and resubmit,

CONTRACTOR'S COMMENT

Pen weo\l Rouige doce

,v¢bv;ic«f\¢aﬂ\\ N ég/b'VM:f.—‘
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TYFE OF REVIEW: CDR NUMBER  epR.R..L1
VEHICLE s REVIEW ITEM DISPOSITION P TTETITS
DATE 9-9-70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

C. L. Ritterhouse MSC EE18 LCRU Electrical
BUSCREEANLYAFROSLEM " pressure Sensor SCD 8553610 ¢

Page 12, Fig, 2 the wires to the transducer are not identified, Transducer
is referenced to 14,7 PSIA, Transducer range is rather broad,

JUSTIFICATION

RECOMMENDATION

Suggest RCA revise drawing.to show wire color as function of polarity and
transducer function, Request RCA to provide rationale why reference port
is sealed at 14,7 PSIA instead of Zero PSIA,

CONTRACTOR'S COMMENT

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS
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CLK

TYPE OF REVIEAM,

NUMBER ~pp @ )10

VEHICLES LCRU REYIEW ITEM DISPOSITION e
DATE s Y= L0="(0
INITIATOR ORGAN1ZATION SYSTEM TEAM NAME

C. Ritterhouse MSC EE18 I.CRU Electrical
DISCREPANCY/PROBLEM TITLE

The word "OFF" is shown by wrong switch,

should be verified.

Cover Plate Control Panel 8670948

The 1limit values to be engraved
The meter cal chart should be 0-5, rather than 1-5,

JUSTIFICATION

RECOMMENDATION

RCA to revise drawing, verify limits,

CONTRACTOR'S COMMENT

PlAwWIg Y Wit Bl Cranag FoR THE. FiesT 2 Yo
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TYPE COF REVIEWV:

CDR

NUMBER CDR"‘E"L*'B

VEHICLE : . ‘ REVIEW ITEM DISPOSITION TR
DATE: 9~-10=70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

R. Sinderson MSC/EE16 LCRU Electrical
DISCREPANCY/PROBLEM TITLE

LRV Cable

Cable diameter dimension is required for IRV pre-stowage IRN,
be positioned in simulated flight mated configuration before lacing, braiding,
and jacketing is performed,

Cable form must

JUSTIFICATION

RECOMMENDATION

Make drawing additions as indicated above,

CONTRACTOR'S COMMENT

'D%:;n &Mw-‘-«é)/; wt® e fﬂ&m;lxw l'a_ /i .
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TYPE OF REVIEW: -CDR NUMBER  ~pR.E-Ul
VEHICLE s REVIEW ITEM DISPOSITION T
DATE 9=10=-70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
‘ R, Sinderson MSC EE16. LCRU
DISCREPANCY/PROBLEM TITLE
Delinquent Action Items .

RCA is delinquent on providing documentation to the following action items:
TI-k: 2, 10, 19, 16, 22, 26, 27, 33
TI-3: 19, 26, L0
PDR: 4, 6, 16, 18, 32, 52, 55
TI-2: 33

JUSTIFICATION

RECOMMENDATION

Submit official documentation which closes out the action items,

CONTRACTOR'S COMMENT

QCA W(‘\\ CGH\@(.Q‘\L ALL ACT oS {51,' ,9/;;/70 ()ru/,f 7%0.16 w IR
Qf}ﬂc (((f’an Jue defoy -
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CDR

TYPE CF RFVICH:
VEHICLE & REVIEW
DATE : 9-9-'10

ITEM DISPOSITION

T e IR

COORDINATION

INITIATOR ORGANIZATION

C. Ritterhouse MSC EE18

SYSTEM

LCRU

TEAM NAME

Electrical

DISCREPANCY/PROBLEM TITLE

Capacitor Assy 8670967 (DC/DC Converter)

These large capacitors are held down to board with urethane strap.
questionable if this arrangement will pass environmental requirements,

It is

JUSTIFICATION

RECOMMENDATION

Redesign hold down method.

CONTRACTOR'S COMMENT

L(_{\/Z/Cum&,;t-r:f; b a wm,\‘ﬁ
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TYFE OF REVIEW:

-CDR

REVIEW ITEM DISPOSITION

NUMBER

CLR=-E-l0

VEHICLE : COORDINATION
DATE: 9-9-70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
C. Ritterhcuse MSC EE18 L.CRU C. Ritterhouse
DISCREPANCY/PROBLEM TITLE

Cable Assy 8670957

RCA did not submit coax cable specification 20107h44-178, which apparently

is RG 178/U.

RG.178/U is 50..icoax, RCA should consider use of 751

coax cable since we have 75-_LCRU input also error on ZG connector callout,

The LCRU/ IRV ICD is being changed to change LRV connector.

JUSTIFICATION

RECOMMENDATION

RCA submitt coax spec,

RCA to evaluate 50 _~vs 75_A_ coax and reply.

Correct error, hold cable design open until ICD is changed.

CONTRACTOR'S COMMENT

(2CA \\J\\ ‘ UT‘ ,HLL 75 . Coax ’ LD u.rL»Q,() Q/(/MJ C»QLMcu.uaa %{YQ(»}’@
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TYPE GF REVIFW, ‘CDR NUMBER CDR—PEI’Y
VEHICLE S | REVIEW [TEM DISPOSITION e
DATE: 9-0=10
‘ INITIATOR ORGANIZATION SYSTEM TEAM NAME
C. Ritterhouse MSC EE18 CLR Electrical
DISCREPANCY/PROBLEM TITLE B
Switch, Toggle SCD 8555254 .

Error in Paragraph 4. 4.5 Acceptance test Table IV should be Table III.

JUSTIFICATION

Not required,

RECOMMENDATION

Correct error,

. CONTRACTOR'S COMMENT

@eey Wl ey

TEAM CAPTAIN RECOMMENDATION
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TYPE OF REVIEW, ‘CDR _ NUMBER DR R L8
p—— REVIEW ITEM DISPOSITION —
DATE: 9-8-70
. INITIATOR ORGANIZATION SYSTEM TEAM NAME
C. Ritterhouse MSC EE18 LCRU Electrical
TITLE
OISCREPANCY/PROBLEN Circuit Breaker RCA Drawing 855526 ‘

The acceptance test does not require temperature testing, Circuit
breaker trip point are function of temperature, (Ref, AI TI-4=-22)
Paragraph 4.4.11 has several errors,

JUSTIFICATION

These circuit breakers are thermal devices,

RECOMMENDATION

Revise specification acceptance tests to include trip rating as a function
of high temperature, Reference Paragraph U4 4,613,
Correct errors, '

CONTRACTOR'S COMMENT

Reb will 1177lw\ t,maw;a Al—wyyﬂ;'v\ —1Csf wll) Crmt 7™

t}atf\,w&:z ol e i,

TEAM CAPTAIN RECOMMENDATION
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3 : -CDR NUMBER

TYPE OF REVIEW, ~ CDR-E=49
Ve 1CLES — REVIEW ITEM DISPOSITION TS TETT
DATE s I9/5%/ (0
INITIATOR ORGAN I ZAT | ON SYSTEM TEAM NAME

R. Sinderson MSC/EE16 LCRU Electrical
DISCREPANCY/PROBLEM TITLE

Monitor Meter SCD .

1. Fig. 1 - Cal data chart indicates a 2% error allowance for room conditions,
but no paragraph in the body of the SCD explains this requirement,
2, Fig. 1 - What is "X5KV" nomenclature on meter face?
3. Fig. 2 - Subgraduation marks are not shown.
4, Para, 3.3.4., - Pointer is not shown in Fig. 2.
5. Para, 3.3.3.3. - No figure is referenced for dial face nomenclature requirement,

JUSTIFICATION

RECOMMENDATION

CONTRACTOR'S COMMENT

(25 i) (vrins s (Neoparndy Chem (ORI &2
Q&’Gﬁk&uxl[) .

TEAM CAPTAIN RECOMMENDATION

ACTION m'(c' OU)\C(AAO

. . M) ol

BOARD ACTION

CATEGORY REMARKS

CATEGORY REMARKS
ACTION
SUSPENSE
ACTION SIGNATUR[E s0F BOARD CHAIRMAN
Approved
SUSPENSE :
[:] Disapproved

MSC Form 505C (Jan 69) 96 NASA — MSC




TYPE OF REYIEW: CDR NUMBER  CDR-E-50
VEHICLE REVIEW ITEM DISPOSITION = 2
COORDINATION
DATE : 9/2/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
R. Sinderson MSC/EE16 LCRU Electrical
DISCREPANCY/PROBLEM TITLE ‘
14,5 KHZ VCO SCD

1., No source impedance range specified.
2. No min, isolation resistance specified between chassis and sig/pwr returns,
3. No ripple/noise susceptibility requirement for power input (1ov).

JUSTIFICATION

RECOMMENDATION

Provide rationale if SCN is not considered to be necessary,

CONTRACTOR'S COMMENT N
Rea wallogie., oo C—aaq.«gx,o o t-«\q,,frcw.\% % ScaJ s & /3"\”\‘LG
(Zﬂmp ao nesaitd / ”éa /”///70
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et or pervicw,  CDR NUMBER' CDR-E~51
VEaE, REVIEW ITEWM DISPOSITION T T
DATE s 9/2/70
INITIATOR ORGAN | ZAT I ON : SYSTEM TEAM NAME
R. Sincderson MSC/EE16 LCRU Electrical
DISCREPANCY/PROBLEM TITLE
1.25 MHZ SCO SCD .

1. Same as RID on 14,5 KHZ VCO (@09ﬁ‘7)

2, Same

3. Same

L, Distortion outside of passband is not specified (potential TV interference?)

JUSTIFICATION

RECOMMENDATION

Provide rationale if SCN is not considered to be necessary.

CONTRACTOR'S COMMENT

Cca MM (ZPU\&Q MMQ &C,{/ on etfumﬁ( %/0//7

TEAM CAPTAIN RECOMMENDATION
CATEGORY REMARKS

ACTION \C\,f) § wtt/ MMM\SI
SUSPENSE J%'/ &(;&)

BOARD ACTION

CATEGORY REMARKS
ACTION
SUSPENSE
ACTION SIGNATURE OF BOARD CHA|RMAN
Approved _ -~
SUSPENSE i
Disapproved
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CDR

TYPE OF REVIEWY

NUMBER

CDR=E=52

ERACLE . REVIEW ITEM DISPOSITION T T SETT
oatE:  9/2/70
INITILATOR ORGANIZATION SYSTEM TEAM NAME

R. Sinderson/i.miller EE16 LCRU Electrical

DISCREPANCY/PROBLEM

T TLE
Documentation Errors

- Electrical Review

The documentation review

See the attached list,

found several documentation errors.which need correction,

JUSTIFICATION

Incorrect documentation

RECOMMENDATION

Make required changes at the first opportune time,

CONTRACTOR'S COMMENT

Rca w«‘}/ C""Jb%’ /& ld//m

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS .

- A /&/ CO"VVV‘—ﬁ
ACT1ON m& Con & vl

/ (A/LV]J//(LZA,\

4 ﬁ!J

SUSPENSE
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
ACTION SIGNATURE OF BOARD CHA!RMAN
Appraoved

SUSPENSE

[:] Disapproved

MSC Form 505C (Jan 69)
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CORRECTIONS
1. 8670853
2. 8670995/994
3. 8670995
4. 8670905
5. 8670929
6. 8555259
7. 8670995
8. 8670923
9. 8555269
10.. 8370867

Attachment to CDR=E=52

External terminal designations should be
physically labeled on the units, As a
minimum, the terminal numbers should be
referenced on the assembly drawing.

Show all internal submodules, on family tree
drawing; such as VCO's and video amplifier
in D,L, signal processor,

Schematic number for amplifier, IF/Audio in
AM receiver is shown as 8670904; should be
8670905.

RF output in number left off -.should be
pin L,

Pin 6 (audio input return) not shown.

Correct Next Ass'y No, Callout was 8370832,
Should be 8370872,

Cordwood Ass'y Audio XFMR/Filter correct
schematic number was 8670986; should be
8659420, -

Correct Next Ass'y No, Callout should be
8370852,

Correct audio XFMR/Filter Ass'y Callout should
be 8670938,

Correct VOX/AGC Ass'y Callout should be
8670937,

Spec. cont, dwg, call 8670937 as Next Ass'y;
8670937 does not callout this spec,

Correct Next Ass'y No, Callout was 8370850-501
should be 837086k,

On face of dwg: ©Note: for parts list see
Pl 8370867-501, delete "-501",
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. Attachment to CDR-E-52
11, 8370868 Item No, Cll, Sheet 3 has incorrect part no,
Item 8 of PL 8370868 not flagged on drawing
8370868,
12, 8670906 Correct Next Ass'y No, Callout delete "-501",
13, 8670907 Correct Next Ass'y No, Callout delete "~501",
14, 8670941 Correct Zone TE delete "Ball 17 to Part E1",
15, 8370853 Parts list, Sheet 5, Item 8 was 8670902-1;
should be 8779309-1.
16, 8670925 Correct Next Ass'y No. Callout should be
8370853,
17. 8670869 Parts list, Sheet 2, Item 6 should be
8370869-1,
‘ 18, 8670985/8670983 Correct Next Ass'y No, Callout should be
8670982,
19, 8670916 Correct Next Ass'y No, Callout should be
867091k, ~
20. 8555268 Integrated circuit, voltage regulator, This

part calls out 8370872 as Next Ass'y, but
part not used in Ass'y.

21, DVT Family Tree LGA dwg. assembly no, is incorrect,

101




TYPE CF REVIEW: - CDR NUMBER  CDR=E~53
e - REVIEW ITEM DISPOSITION P TYTTCIT
DATE : 9/2/°(0
INITIATOR ORGANIZATION SYSTEM TEAM NAME

R. Sinderson/i.Mil\\er EE16 LCRU Electrical
DISCREPANCY/PROBLEM TITLE

Documentation Clarifications - Electrical Review

The documentation review found several documentation areas which need clarification
in order to be consistent with the general format, §See attached list,

JUSTIFICATION

Format consistancy and to facilitate use of design dwgs.

RECOMMENDATION

Make document clarification changes at the time (same ECN) of the next technical
change, if required,

CONTRACTOR'S COMMENT

een | Comply by 19/ 10

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

ACT 1 ON m&c, (G ZIRE7 VYA

BOARD ACTION

CATEGORY REMARKS

ACTION

SUSPENSE

ACTION SIGNATURE OF BQARD CHAIRMAN
Approved

SUSPENSE
Disapproved
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CORRECTIONS

1. 8670925

2. 8670853

3. 8670905
4, 8779305

5. 86709&2
6. 8670925/8670923

7. 8670922
8. 8370872
9. 8370852

Attachment to CDR-E-53

Show schematic number for video ampl/mixer

(8670983.
Diode ‘attenuator input should be labeled
OPEN OR +1k v.

Label terminal 1, 2, 4 & 5 on AZ with
functional terminology.

Label test point pins on AZ with functional
terminology.

Show schematic numbers on submodules,

Next higher assembly is shown as 8370850;
should be 8370854,

Show value of fuses,.
Add next ass'y no. Should be 8370854,

On face of drawing for part list callout,
delete "-501", ' |

Parts list, Sheet 2 for 8370852-502 need
reference for 8670938-502, 8670937-502,




TYPE OF REVIEW:

VEHICLE s

DATE:

9/17/70

NUMBER
REVIEW ITEM DISPOSITION CDR-E-05k4

COORDINATION

INITIATOR

B. Trachtenberg

ORGANIZATION SYSTEM TEAM NAME

RCA. LCRU Electrical

DISCREPANCY/PROBLEM

The LCRU and IM transmission systems exhibit tearing of video in high contrast
environment of lunar surface scenes, This phenomena is attributed to the MSFN
demodulator,

TITLE
MSFN Deficiency

JUSTIFICATION

The LCRU can provide improved picture quality if pre-~emphasis is used in conjunction
with the aperture corrected camera, when working into 85' MSFN dish,

RECOMMENDATION

Since lunar surface communication and video is available full time with 85'
stations, the MSFN should be modified with improved demodulation hardware to
enable use of 85' stations,

CONKREXT GROCEIMHENX
MSC COMMENT

The narrow bandwidth of the MSFN demodulator is a probable cause of video tearing,
Demodulator modifications are being explored with GSFC,

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARK S
ACTION
SUSPENSE
BOARD ACTION
CATEGORY REMARKS ’
. / , -
o msc /Ren /w""/’d Fin on TV P phedry el
Qe leriu w0 Oc:fc)nc/\/ 1970 .
, ~N v
SUSPENSE ﬁ— 2 . i \/ )(:(
210D td Y, Y — N 2 NVLRoN AT N
(S (‘uv%\w-\’\ﬁ\\ 45 'fvtxlNWJ )
ACTION

SUSPENSE

[:] Anpl;ted SIGNATURE (QF BOARD CHA[RMAN
4 b 12"
WYV e _S]LQ.*-\_/
@ Disapproved

, YL%/ _ZA///UA’/‘("G' q/n,/?d

MSC Form 505C (Jan 69)
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ATTENDEES :

NAME :

J.M. Allman (part time)
W.S. Babcock
D.D. Becker

S. Buttari

W.B. Goeckler
R.E. Hdlston
L.J. Krawitz
J.A. Liggett
S.F. Martorano
D.E. Newbrough
G.A. Pennington
H.A. Schultz
H.M. Scott

SPLINTER MEETING
MECHANICAL DESIGN

9/15/70
AGENDA ITEM - 8.0

ORG, :

NASA-Hq .
RCA

MSC-NB

RCA
MSC-ASPO
RCA
RCA-LCRU Des.
RCA-PMO
RCA
MSC/GE/PD=5
MSC-FCD
MSE EE16
MSC PD-5

FUNCTION:

Engineering/test
LGA & Staff-HiG Pointing
Reliability
Integration

LRV Interfaces
Design Engineering
Subassemblies
Interface Coor.
Integration
Vibration

F1t Cntl/Ops
Mechanical

Interfaces

PHONE :

W02-0L457
PC 6613
2868
PC 6036
34h1
PC 2710
PC 6613
PC 6349
PC 6036
3205
2267
4500
3205



S. Babcock

. R. Brooks

B. Farmer

. E, Holston

J. Krawitz

A, Liggett
Nangle

A, Pennington
Saulietis

Schultz

. Shannahan

E, Siemers

B, Stobie

M, Woodward

CDR MECHANICAL DESIGN
Septembey 16 , 1970
AGENDA ITEM - 8.0

ATTENDEES
ORG TITLE
RCA LCRU Antenne and Pointing
NASA/CF2 Comm Sys Engr
NASA APO
RCA Design Mech,
RCA LCRU Sub Assy Des,
RCA PMO Mech Interface
RCA LCRU PMO
NASA/FCD Comm Sys Engr
NASA AST/G&CD
MSC Mech
LEC Engr Supervisor
Boeing/MSC/PDS System Engineering
RCA HGA P.M,
RCA Antenna Engineer

PHONE NO,

PC6613

2267

L507

PC2710

PC6613

PC6349

PC60LT

2267 |
3566 ‘
4500

3761

488-0910 x655
PM3961 -



. MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER  CDR AGENDA ITEM ©-1

SUBJECT Mechanical Interface

SUMMARY OF DISCUSSION:
Interference between HGA and LRV battery cover is to be investigated at CSR on 9/2I.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
‘ to contract or schedule must be negotiated.
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' MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM 8.1.1

SUBJECT LM/LCRU Interface

SUMMARY OF DISCUSSION:

ICRU is within envelope requirements.
New stowage concept for HGA and LGA on MESA was presented.

Attention was called to problem in removingz spare batteries from MESA,

Potential problems:

Impact of increased vibrations levels as a result of MESA
and RCA tests.

NASA indicated vibration levels would be available soon.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
‘ to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70  MEETING NUMBER CDR AGENDA ITEM _ 8.1.2

SUBJECT LCRU LRV Interface

SUMMARY OF DISCUSSION:

A positive indicator for knowing HGA is fully extended is needed.

Interferences between High Gain Antenna and TV Camera and VHF Antenna were
demonstrated.

A potential interference problem with the AZ-EL cable was noted.

Nuts on bottom of HGA and TV Camera taper adapters should be lock nuts.

Frame of LRV is to be considered at same temperature as the Lunar Surface.
Analysis of thermal expansions must be considered in tolerance dimensioning for

mounting LCRU to LRV.

‘ Means of holding tolerance between holes on LCRU with tool was explained and
found satisfactory.

A method for holding antenna cables to TV camera is to be considered.

Possible Interference between HGA and LRV battery cover may be a problem and will be
investigated at 9/21 Crew Review.

ACTION ITEMS:

. NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM ﬂ?__

SUBJECT LCRU Battery Replacement

SUMMARY OF DISCUSSION:

No Comment.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
‘ to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _9/15/70 MEETING NUMBER CDR AGENDA ITEM __ 8.1.4

SUBJECT LGA/LCRU

SUMMARY OF DISCUSSION:

Elevation increments on LGA are recommended to stay at lOO.

Mounts for both LGA and 16MM Camera will be essentially alike and should be
supplied from one source.

Azimuth increments on LCRU are recommended to stay at 2002

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
‘ to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE __9/15/70  MEETING NUMBER __ CDR AGENDA ITEM __ 8.2

SUBJECT LCRU Mechanical Design (Introduction)

SUMMARY OF DISCUSSION:

No Comments.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
‘ to contract or schedule must be negotiated.

112




MINUTES OF MEETING

DATE _ 9/16/70  MEETING NUMBER CDR AGENDA ITEM 0.2.1

SUBJECT Subassembly Arrangement

SUMMARY OF DISCUSSION:

No Problems.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _ 9/16/70  MEETING NUMBER ___CDR AGENDA ITEM 8.2.2

SUMMARY OF DISCUSSION:

Weight of stowage container is estimated to 7.0 1lbs. Until vibration data is
analyzed and design is completed this weight is subJject to change.

Except for unknowns total IM stowed weight and LRV weights are within ICD
requirements.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization.

Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER CIDR AGENDA ITEM 8.2.3.1

SUBJECT VHF Receiver

SUMMARY OF DISCUSSION:

No Problems.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
. to contract or schedule must be negotiated.
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MINUTES OF MEETING

8.2.3.1.4

DATE 9/15/70  MEETING NUMBER  CDR AGENDA ITEM

SUBJECT High Gain Antenna

SUMMARY OF DISCUSSION:

Possibility of removing top of gripping lock ring on HGA base was considered.
Antenna base taper can be locked in place without cross pin being in groove.
Design should be made so ring cannot be locked without pin being in cross slot.
This problem will be investigated at 9/21 Crew Review.

Force of locking ring spring should be in the order of 10 lbs.

Problem of removing TV camera from taper in moon environment was discussed and
considered a serious problem.

Astronauts will not take HGA down once it is raised and consequently hinge
and cushion spring can be simplified.

Details of HG Antenna wese presented.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.




MINUTES OF MEETING

DATE __9/15/70  MEETING NUMBER CDR AGENDA ITEM _8.2.3.2

SUBJECT VHF Transmitter

SUMMARY OF DISCUSSION:

No Problems.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER  CDR AGENDA ITEM 8.2.3.3

SUBJECT VHF Triplexer

SUMMARY OF DISCUSSION:

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
‘ to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _ 9/15/70  MEETING NUMBER CDR AGENDA ITEM _8.2.3.4

SUBJECT Down Link Signal Processor

SUMMARY OF DISCUSSION:

The DLSP was redesigned to improve maintainability by relocation of test points.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
‘ to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _ 9/15/70  MEETING NUMBER __ CDR AGENDA ITEM __ 8.2.3.5

SUBJECT Up Link Processor

SUMMARY OF DISCUSSION:

There were no changes in this chassis since PDR.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
. to contract or schedule must be negotiated.
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. MINUTES OF MEETING

DATE 9/15/70 _ MEETING NUMBER __CDR AGENDA ITEM  8.2.3.6

SUBJECT Voltage Regulator

SUMMARY OF DISCUSSION:

No Problems.

ACTION ITEMS:

. NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70  MEETING NUMBER __CIR AGENDA ITEM 8.2.3.8

SUBJECT S=-Band Receiver

SUMMARY OF DISCUSSION:

Motorola is checking possibility of removing gussets for weight reduction.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
‘ to contract or schedule must be negotiated.
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I

MINUTES OF MEETING

DATE 9/15/70  MEETING NUMBER __ CDR AGENDA ITEM _ 8.2.3.9

SUBJECT S=Band Transmitters

SUMMARY OF DISCUSSION:

No Problems.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
‘ to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70  MEETING NUMBER  CDR AGENDA ITEM 8.2.3.10

SUBJECT Diplexer

SUMMARY OF DISCUSSION:

No Problems.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
‘ to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _ 9/15/70  MEETING NUMBER CDR AGENDA ITEM _8.2.3.11

SUBJECT VHF Antenna

SUMMARY OF DISCUSSION:

No Problems.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
. to contract or schedule must be negotiated.

125



MINUTES OF MEETING

DATE __9/15/70 MEETING NUMBER __ CDR AGENDA ITEM _ 8.2.3.12

SUBJECT DC=DC Converter

SUMMARY OF DISCUSSION:

No Problem.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.




MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER  CDR AGENDA ITEM 8.2.3.1k

SUBJECT High Gain Antenna (Sight)

SUMMARY OF DISCUSSION:
The problem of sighting on the earth when the sun is in close proximity to the
earth is a critical problem and was reviewed in detail.

Temperature of internal filter sector mask is computed at LOOCF (steady state) above
case temperature. Case temperature of 200°F will give filter sun spot temperature
of 600°F. NASA indicated that new fused silicon filters have been tested at 600°F
and are a possible material for the sector filter.

Due to heating of sun spot on sector filter mask it is necessary to use opaque
metallic mask in front of lens. RCA will continue with this design. An ND-=4 filter
will be used in front of lens.

This mask will also serve as a dust cover.

‘ The coupling of the sector mask to the pull up sight shade will be reviewed further
at the 9/21 Crew Review.

Final models of sight will have a rounded tubular body.

Spurious images have been removed by use of a "V'" mask 1n front of lens and moving
lens closer to mirror. This mask does not effect the 17 field of view.

Weight balance in flight model will be decreased by changes in housing body but
increased by inclusion of invar mounting sleeves.

The sector mask and eye shade mounting reduces the field of view on the ground glass
screen. oA desired viewing angle was given as +h5 Whether this viewing angle is
to the 3 circle or to the edge of field is not defined. The proposed definition is
450 from the 6° radius on the screen.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE __ 9/15/70 MEETING NUMBER __ CDR AGENDA ITEM _ 8.2.3.1k
SUBJECT High Gain Antenna (Sight) - Continued

SUMMARY OF DISCUSSION:

RCA will continue design using the opaque aluminum sector mask with the ND-4 filter
in front of the lens. This will serve as a combination filter/dust cover.

The coupling of the sector mask to the "pull up" sight shade will be reviewed further
at the Crew Review on 9/21.

ACTION ITEMS:

‘ NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM 8.2.3.15

SUBJECT Low Gain Antenna

SUMMARY OF DISCUSSION:

IRN has been issued to reflect the current part no. of the auxiliary connector
(attached to minutes).

Assembly details and stresses of low gain antenna staff were reviewed.

See also Agenda Item 8.1.4.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
. to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _9/16/70  MEETING NUMBER _ CDR AGENDA ITEM 8.2.4

SUBJECT Case Design

SUMMARY OF DISCUSSION:

Pressure transducer will be included in design.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

CDR B2.7

DATE 9/16/70 MEETING NUMBER AGENDA ITEM

SUBJECT Controlv Panel

SUMMARY OF DISCUSSION:

No Problems.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE __9/15/70 MEETING NUMBER ___ CIR AGENDA ITEM  8.2.8
SUBJECT LCRU/IRV Mounting Design

SUMMARY OF DISCUSSION:

LCRU Mounting leg design was presented and possibilities of reducing weight
were discussed.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
. to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _ 9/15/70  MEETING NUMBER CDR AGENDA ITEM __ 8.2.11

SUBJECT Vibration

SUMMARY OF DISCUSSION:

Data taken on the vibration tests at (Kent) Boein; was presented. This data will
be reviewed by MSC and test and design levels confirmed or respecified.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization.

Changes
‘ ‘ to contract or schedule must be negotiated.
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! T e RPerEw DR NUMBER
| Tv. ( E 1 LN (‘,TV-‘-N'IT
F =
| SE REYUEYW ITEW DISPOSITION L
| DATE S gl :
INETIATCH ORGANIZATION SYSTEM _ TEAM NAME
‘ iI.A. Schultz _ Mech.
DISCREPANCY/PROBLEN TITLE LGA

Need LGA Vibration environment. (¢ e Aa',\&&')

JUSTIFICATIOH

MSC has not supplied as yet.

RECOMMENDATION

MSC to supply.

CONTRACTOR"S COMMENT

RCA concurs.

Informetion is required by 9/25/70 to suppor’ RCA inhouse vibration test
program.

TEAR CAPTAIN RECOMMENDATION

CATEGORY REMARKS

ACT 10N NC o S 429 CL/%{ ,C(’/)L Fﬂ /L//np
LA Colurs { 4?7 La(

B -
SUSPENSE e
J 7

30ARC ACTION

CATEGORY REMARKS
ACTION

pa—
SUSPENSE

¢ ,
ACTION SIGNATURT OF BOARD CHA|RMAN
Apprfoved

——

SUSPENSE [:] Disapproved
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TYPE OF REVIEW, DR

VEHICLE ¢

DATE: 9/15/70

REVIEW ITEM DISPOSITION

NUMBER (ODR-M2

COORDINATION

INITIATOR

H.A. Schultz

ORGANIZATION

MSC.

SYSTEM

LCRU

TEAM NAME

Mech.

OISCREPANCY/PROBLEM

TITLE

LGA Adjustment

50 vs 10° increments for LGA elevation.

JUSTIFICATION

Teeth will get tooosmallthus eliminating the detent "Feel".
Lower spline is 17 - why should %Pper be so precise.

Electrical angle of antenna is 60 .

RECOMMENDATION

Leave as 100.

CONTRACTOR'S COMMENT

RCA concurs. -

TEAM CAPTAIN RECOMMENDATION

CATEGORY

REMARKS ) -
MARK _ ‘V\'1/1//
s
ACTION W@Qz
W o NJJ(Q\
SUSPENSE »
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
ACTION SIGNATURE OF BOARD CHAIRMAN
Approved

SUSPENSE
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TYPE OF REVIFW, (DR NUMBER - Dy 113 T
VEMICLE 1 REVIEW ITEW DISPOSITION T -
DAYE (}Z.[}/_’(’O
INITIATOR ORGANIZAT I ON SYSTEM TEAM NAME
H. Schultz . MSC ICRU Mechanical
DISCREPANCY/PRCBLEM TITLE
Hand Carry Adjustment

20° increments on .Rotation of LGA in hand carry mode.

JUSTIFICATION

Electrical angle of antenna is 600, smaller increments not required.

RECOMMENDATION

Accept as is.

CONTRACTOR'S COMMENT

RCA concurs,

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

ACTION /7(,[( @(/)("6/6/2&} o i

7L~
SUSPENSE ) W/h’(’/‘/\/\\/

BOARD ACTION

CATEGORY REMARKS
ACTION
SUSPENSE
ACTION SIGNATURE OF BOARD CHAIRMAN g
. Approved
SUSPENSE
Disapproved
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TYPE OF REVIEW: (DR NUMBER CDR=MU
NEHICLES REVIEW ITEM DISPOSITION TSI -
DATE 9/15 /70 '
INITIATOR ORGANIZATION SYSTEM TEAM NAME

‘ H. Schultz MSC . ICRU Mech.

‘ DISCREPANCY/PROBLEM TITLE HGA Latching
? s/ ” ) 5
Ciully Aeleiy neila copponte mond®
A i cated:

JUSTIFICATION

g.

Better detent required.

RECOMMENDATION

Reduce spring length and increase load to 10 1lbs redesign.

CONTRACTOR' S COMMENT

el sy s oppupd by Capson 2{{/7@/ Py

RCAWITT estrict*therotationrof—the COLlar To the wi —end-put,

merk—on—mast 10 facilitate proper alignment,

Lyt are (at?‘f‘ w % € {)“e éﬂ"“ ‘ _ .

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS
ACT10ON mJC CM\L«VM thl‘ 7“0‘0; /{)CA com J%
SUSPENSE
i
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
. ACTION 3
D Nooroved SIGNATURE OF BOARD CHA|RMAN
sus
USPENSE ) [:J Oisapproved
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TYPE OF REVIE#, (DR

NUMBER CDR—I‘IIS

Vecies 3 REVIEW ITEM DISPOSITION e
DATE: 9/15/(0
INITIATOR ORGANIZAT]ION SYSTEM TEAM NAME
H. Schultz MSC LCRU Mechanical
SCREPANCY/PR [ TITLE
PIRCRERANET /RO LRV/LCRU/Interface

Removal of GCTA for LCRU hand carry requirement.

JUSTIFICATION

Must have hand carry capability of LCRU.

RECOMMENDATION

RCA ICRU Group to talk to RCA GCTA Group to develop recommended solution.

CONTRACTOR'S COMMENT
Same as CDR-M9.

RCA to review problem and make recommendatiors by TI-5.

Problem will require coordination with LRV ccntractor (Boeing. )

TEAM CAPTAIN RECOMMENDATION

D Disapproved

CATEGORY REMARKS
v 1L e wole
ACTION ﬂ&\( CU]’\(AH’UCU“/%,Q R comue.
-
wn
SUSPENSE ,/Qj// x
/4 "ZV“
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
ACTION
[:] PR SIGNATURE OF BOARD CHAIRMAN
SUSPENSE

WSC Form 505C (

Jan 69)
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TYPE 0F PEVIEW.  (NT NUMBER  ~DR_MG
CEnIELET . REVIEW ITEM DISPOSITION T
DATE /RSN
INITIATOR ORGANIZATION SYSTEM ) TEAM NAME

H.A. Schultz MSC LCRU Mech.
DISCREPANCY/PROBLEM TITLE HGA Pointing Assembly

Remove 2 plungers and simplify HGA hinge and hinge latch.

JUSTIFICATION

HGA will never be lowered.once raised on lunar surface.

RECOMMENDATION

Redesign hinge to eliminate unnecessary plungers .

CONTRACTOR'S COMMENT

RCA feels that for safety reasons the plungers should be retained.

bepilatned G

RCA also believes hinge latch should,permit folding down antenna on moon.

TEAW CAPTAIN RECOMMENDATION

CATEGORY REMARKS

BOARD ACTION

CATEGORY REMARKS

ACTION

SUSPENSE

ACTION . SIGNATURF OF BOARD CHAIRMAN
Approved

SUSPENSE
Disapproved

MSC Form 505C (Jan 69) 140

NASA -— MSC




TYPE NF RIV[ICA, CDR

NUMBER

CDR=M7
we——— REVIEW ITEM DISPOSITION YOS
GATES Q-16=70
11 TIATOR ORGANIZATION SYSTEM TEAM NAME

H.A. Schultz MSC/EE-19 LCRU Mechanical
DISCREPANCY/PROBLEM T'TLe HGA Sight

Still in prototype stag:z.

JUSTIFICATION

Late requirement.

RECOMMENDATION

MSC should review design when complete.

. o o .
Increase viewing angle to 45 from 6 point on screen.

CONTRACTOR'S COMMENT

RCA to present final design at TI-5 Meeting.
interpretation of the required viewing.

increase viewing angle and present at TI-5.

The ircreased viewing angle is a new
RCA will iycorporate design changes to

TEAM CAPTAIN RECOMMENDATION

CATEGORY

]

REMARKS ] 7_..._ g
- 7
47 seppl Oﬂxfnc o TI-£.
fek W sty o
g >
. 2
SUSPENSE g / Z
Wl s i
BOARD ACTION Z
CATEGORY REMARKS
ACTION
K
SUSPENSE
ACTION [:] Snbrsias SIGNATURE OF BOARD CHAIRMAN
SUSPENSE

D Disapproved
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Type or riviews  CDR NUMBER N g
VEWICLE REVIEW ITEM DISPOSITION commf}f{;NMS
o/16/70
’ INITIATCR ORGAN I ZATION SYSTEM TEAM NAME
L.J. Krawitz RCA ICRU Mechanical
TITLE
DISCREPANCY/PROBLEM | Zerc=0 Conneotor

There does not appear to be any provision for cable strain relief in
these connectors.

JUSTIFICATLION

Motion of the cables should not exert tensile stress on the connector
contacts.

RECOMMENDATION

1. MSC determine if a method exists for provision of strain relief.

2. If necessary RCA to design a replacement for the Knurled ring which will
‘ include a cable clamp.

CONTRACTOR'S COMMENT

MSC to provide RCA with direction for strain relief mechaﬁization by lOZlZ?O.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

o D %7%/«’/‘1 DA fotaotatined Yo s A2 Qrsit

guwc(_j—d (g///fik_’pﬂk Al re —ij Véfj)

BOARD ACTION /

ACTION

CATEGORY REMARKS
ACTION
SUSPENSE
ACTION SIGNATURE OF BOARD CHAIRMAN
Approved

SUSPENSE

D Disapproved
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1vef of REVIFEW: (DR . ) g NUMEER CDR;MO B —
ST REVIEW ITEM DISPOSITION T S
DATE 0~16-70
1%111ATOR ORGANIZATION SYST?M. 3 TEAM NAME

D.R. Brooks FCSD LCRU Mechanical
DISCREPANCY/PROBLEM TITLE

Removal of LCRU for Hand Carry

Present design requires removal of GCTA prior to removal of LCRU from LRV
for hand carry mode. Thermal cycling and vibration during sortlc will likely
seat GCTA staff such that removal will be difficult.

JUSTIFICATION

Must have hand carry mode.

RECOMMENDATION

Modify design to allow adequate clearance for LCRU removal or provide convenient
method for positive extraction of GCTA staff.

7
/

CONTRACTOR'S COMMENT

Same as CDR-M5. The RCA LCRU task does not encompass mounting of the GCTA, how-
ever, RCA Camden and AED will jointly review the problem. .Cooperation of Boeing

the LRV contractor will be essential in this review. Recommendations will be
made in TI-5 Meeting.

TEAH CAPTAIN RECOMMENDATION

CATEGORY REMARKS

ACTION : &\ 6‘6{\

BOARD Acrlod

CATEGORY REMARKS
ACTION
SUSPENSE
ACTION SIGNATURE OF BOARD CHA|RMAN
Approved
SUSPENSE
[:] Disapproved
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yype of aevirey (D1 SUMEER CDR-M=10
e— REVIEW ITEW DISPOSITION —
oates  9/10/'(0
INITIATOR ORGANI1ZATION SYSTEM . TEAM NAME
J. Siemers Boeing/MSC/PD-5 LCRU Mechanical

DISCREPANCY/PROBLEM THTLE

Auxiliary Power Connector

Per Boeing/Huntsville ECP 103L4E (attached) the Zero-G Connector will not be
qualified in time to support the LRV schedule. 4

IUSVIFICAT!ON
LRV schedule slip.,

RECOMMENDATION

1. RCA implement IRN R-1L to ICD 13MO739 (attached)
D,  MSC approve RCA TWX ECP 32 (attached)
/

NOTE: IRN R-14 specifies a receptacle part no. of NBOE12-10SNC and a mating plug
part no. of NBCE12-1OPNC per MSFC Spec. LOM59569.

CONTRACTOR'S COMMENT

Must have identification of vendor for P.N. N36C 12-10) PNC. RCA will 1m ent
change on DVT models if direction to proceed 1s provided by MSC before l 17

and if the new connector is compatable with the LCRU :able.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMABKS 5 . .
{7K Further, RCA is using subject ZG Connector at MSC
TTion - ection and assumes it to be qualified. RCA requires
clarification of the entire ZG Connector qual statu

&C Y ” [M‘\J W‘Q’ Otc\(/m%. ‘#tsfc A © ‘7 Zl/k)
! i

BOARD ACTION (V]

CATEGORY REMARKS [
ACTION
SUSPENSE |

]

. smod
ACTION | SIGNATURE OF BOARD CHAIRMAN

! Approved
SUSPENS
& NSE I D Disapproved

[}
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THE BOEING COMPANY
LUNAR ROVING VEHICLE PROGRAM

LINE 2 ECP 1034E. PCN VS10242
LINE 3 Priority Urgent
LINE 4 LRV 209001A F1-F4 énd Qual, 209002A Trainer, 209008A

Mock-up
LINE 5 Change to Designation of Auxiliary Power Connector
LINE 6 The Zero-G connector will not‘be qualified in time to support

- the LRV Schedule so a change to an available qualified connector 1is
necessary to meet LRV schedules.

LINE 7 ECP 1002R2 relocates the Auxiliary Power Connector as identified
on IRN R1z to 13M07391 (PIRN LRV-i7 ECP 1002R2). The connector
is changed from a Z60E1511-985A to a NBOE 12-10 SCN Per
40M39569 by this ECP. The bracket 209-35127 will be modified to
accept the new connector. The NBOE 12-10 SNC connector is
qualified and no additional qualification will be performed.

LINE 8 September 4, 1970

LINE 9 In line incorporation CEI 209001A F1-F4, Qual Unit retrofit befbre
delivery, 209002A Trainer will be Mod Kit and 209008A will be a Mod
Kit

LINE 12 Spares Affacted - No

LINE 13 ICD affected - 13M07391 - A PIRN will be submitted with the formal
to change to the new connector.

LINE 14 Specification affected - CP20910001A Log Only, CP2091002A Log Only

LINE 15 This ECP is submitted for approval without an increase in target
cost or fee.

APPROVALS

rogram Manaqer

LRV Bus1ness Manager
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RCA | Defense Electronic Products | Defense Communications Systems Division
Camden, New Jersey 08102 | Telephone (609) 963-8000

Sept. 3, 1970

LCRU 1168(=).1 “@ﬂ

NASA MSC
Code PD-9
Houston, Texas, 77058

Attn: Wm. Speier

Subject: LRV Connector Change - ECP 32 - ROM Cost

Per information received from R, Elbert, NASA resident on 9/2/70, the impact

of changing the LRV mating connector on the LRV/LCRU/TV cable is as follows:

Based on authorization to cut in the NB6E12-10 PNC connector on the cables

for the DVT systems by Oct. 1, 1970, the change can be implemented for a
ROM cost of $3000,

This change will include modifications to the LRV/LCRU/TV cable assembly
drawing and connection diagram, preparation of new specification control

drawing for the new connector and a new assembly process and modification of

the test equipment.

i

Hamlin
HJH: jbe

ce: R, Sinderson
J. Cunningham
J. Idema
M. D'Andrea
A. Burke
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Tvype of prvicw,  CDR

VEHICLE s

DATE « 9[16/"(0

REVIEW

ITEM DISPOSITION

NUMBER (DR = =1 L

COORDINATION

INITIATOR

D.R. Brooks

ORGANIZATION

FCOD

SYSTEM

ILCRU

TEAM NAME

Mechanical

DISCREPANCY/PROBLEM

TITLE

Crew Training Documentation

The present publication date for the Crew Training Manual does not adequately
support Crew Training for the first LCRU Mission,

JUSTIFICATION

A recent redefinition of Apollb Missions and Crew Assignments has resulted in an
earlier need date for Crew Training/Flight Checklist reference material. The
original training cycle is no longer possible.

RECOMMENDATION

It is requested that kCA provide MSC informally with assembly and operation pro-

cedures no later than October 15.

This information may be in rough, preliminary
form, but should include all crew operations necessury to assembly and activate
the ICRU. Constraints and any required "Caution Netes" should be included.

CONTRACTOR'S COMMENT

RCA has assigned J. Liggett to work with D. Brooks co fulfill above requirement.

TEAM CAPTAIN RECOMMENDATION

CATEGORY

REMARKS

A0 epmwmte w\d\ B Comwet

ACTION )
<
Vs \\M’\“\MV
, (7%
SUSPENSE / . /‘/
BOARD ACTION
CATEGORY REMARK S
ACTION
SUSPENSE |
{
]
ACTION

[:] Approved

SUSPENSE

[:] Oisapproved

SIGNATURE OF BOARD CHAIRMAN

MSC Form 505C (Jan 69)
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TYFE CF PEVIIA, numseR  (DR=M-12
VEVTICLE . REYIEW ITEWM DISPOSITION T T
DATE : 9/1io/fu
INITIATOR ORGANIZATION SYSTEM TEAM NAME
G. Pennington NASA/FCD ICRU Mechanical
DISCRE NCY./ TITLE
PeREpANETEROBLEY Placement of LGA 8-Foot Cable

Due to design of IRV bLattery covers, the LGA 8 foot cable would have to drape

over the battery covers. This would prevent the battery covers from closing
automatically.

JUSTIFICATION

Preliminary indicatior from RCA/Hightstown is that it is not feasible to
.. "clothesline" the LGA cable to the GCTA.

RECOMMENDATION

"Clothesline" the LGA Cable to the HGA mast at a height sufficient to clear
the LRV Battery Covers. Lengthen the LGA Cable if necessary. -

CONTRACTOR'S COMMENT

RCA will investigate routing of LGA Cable via HCGA mast assembly. RCA considers

this a serious problewn probably requiring coordination with LRV contractor.
Recommendation due T.I. #5.

TEAH CAPTAIN RECOMMENDATION

CATEGORY REMARKS
v o Ghofro
ACTION v w /\7]" 4
SUSPENSE
BOARD ACTION
CATEGORY REMARKS

_/{'b/éu’/'y/!fd an ‘/Ja'y/):/‘zt1 —

ACTION ; - / . (/ /"'LL.(‘_’Q/ Y
i /U YLan) ][c /Ol'f/t’ ryrAas ¢
4(!}:6»'\ . PO TC [C"J'/)c’/l/ ) ’ .{ / c C0uv
7. A l;;ﬂ‘fl;'élha‘o—: £/ Con b\(’.’/t‘/.) ;r’ll[\/‘\ ay. ‘)"“/““'7 . et
SUSPENSE 2. Ne »(,p‘,,d VSN ¢) /;"/ cal (-
3. A 1'4‘."/(‘:'; Iz .//z Ve R gE
ACTION ) SATo S oins ;
D Nanterad SIGNATUY EnOF"O RS CHA]RMAN
et~ o
SUSPEN A / e
USPENSE [:] Disapproved l ‘/L» Q_LJ,%/\/ ,;((\/-‘ (‘///.‘%./_,/{,
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TYPE OF REVIEw, N2 NUMBE R s
DR=-l=13

VERICLE, REVIEW ITEM DISPOSITION >

& COORDINATION
DATE 0[1_()/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
. " N, B, Farmer APO LCRU Mechanical
DISCREPANCY/PROBLEM TITLE

Optical Sight Design

RCA has not submitted detailed englneerlng drawings, therefore, the design is
held open.

JUSTIFICATION

RECOMMENDATION

Hold design open until RCA submits complete design drawings,

CONTRACTOR'S COMMENT

RCA will supply MSC with detail design drawings of HGA optical sight at TI-#5.

TEAM CAPTAIN RECOMMENDATI N

CATEGORY REMARKS

ACTION bv \

g ‘7f o «//M

BOARD ACTION

CATEGORY REMARKS

ACTION

SUSPENSE

‘ ACT1oN SIGNATURE OF BOARD CHAIRMAN
Approved

SUSPENSE
D Disapproved
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TYpE oF Review,  CDR . _ NUNBER CLLerim LTI
VEIICLE ¢ REVYIEY ITEW DISPOSITION e
DATE: 9/1()/'(()
INITIATOR ORGANITZATION SYSTEM. i TEAM NAME

R. Holston RCA LCRU Mechanical
DISCREPANCY/PROBLEM TITLE

IM/ICRU Interface

ICD Lid 3Lk0-25162 Rev, A locates ICRU by rear mounting slot rather than rear
mounting hole. (Dimension is 1.562)

JUSTIFICATION

Accurate Interface relationship is required.

RECOMMEKDATION

Locate ICRU envelop from hole rather than slot.

for accurate inspection.) ICD change is required.

R

(Froper Engineering practice

CONT FleCF GRS =G OHMEN T 7
MSC COMMENT
Agree with above.
TEAH CAPTAIN RECORMENDATION -
CATEGORY REMARKS / B /
( g s P — 77 Al 17 gL

pre S it &= Ke 4/07/4/4/{ 7 /L(/fz%aé 47%(

(_;)) ?'/23'2//70 - '/2(5/‘5’ aé\«m Zé J\/Z’/m/ t
SUSPENSE “C:b : LHG(&MV/ [A/ é," !

b\'@/ \" ~ L { / ; ﬁ[ L;w

" BOARD ACTION //
CATEGORY REMARKS . -~ N . . Y
ACT 11,"(7{‘ c!"/‘ c':& 5’/(,\\:'(,\ R /['t\- V1 ot ol 1€Ds ean e 74 P
ION J
“',’}(.}‘(/V\- /\\SL/[!'A( /‘(\71/',\'
SUSPENSE
J

ACTION /" SIGNATURE OF BOARD CHAIRMAN

' Approvved /L“ﬂ' "LL,(,C;
SUSPENSE

D Disapproved

f« R wlhihiel,
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Type of cviews  CDR NUMBER  (DRein=19 ‘ "
vericue, REVIEW ITEM DISPOSITIUﬂ TTITYDYSITT
0ATE:Q/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
’ H. Schultz 1 Msc LCRU Mechani.cal
DISCREPANCY/PROBLEM TITLE )
: Stowage Container

No design drawing of Canister to check proposéd ICD Lid 340 25162 Rev. B

JUSTIFICATION

RECOMMENDATICN

RCA-GAC and MSC to coordinate new ICD Rev. B.

‘ CONTRACTOR'S COMMENT

RCA is proceeding with design of stowage container. RCA will supply MSC
with container outline drawing by TI-5. Outline wisl be in accordance with
RCA/GAC Meeting 8-25-70. (Minutes presented at LCRJ CDR.)

: -
TEAM CAPTAIN RECOMMENDATION

.04/‘7“0?’/1/;!-"&) /A;’;’f i 42’%”22"57/1‘«\ C’U)L 40C o %}-g%

CATEGORY REMARKS

¥

ACT1ON /&’A‘ A J' /ﬁu ke U ﬂn?-/?/ i‘;ﬁ:‘;: f_/ C’éj)ﬁé‘;& .
7 ﬁ i,gqgéy 74977 .
SUSPENSE &JJ e S‘, (’5 \& 0
tsp70, A Al (NS
BOARD” ACTION
CATEGORY “MARKS/))SC/‘/' A (///if-' A TO

ACTION A/o:‘/fé,cﬂ,:)—]g/ IFM';@\}*»Q'I‘/’OL 0)7 /0 2,3-2)//70
T - Lea T J‘y)ﬁ/'] N Ty c*o _317‘//'&-\,\/ V[‘J Ag{jﬂ ﬂ/

(&0
ACTION 1 SIGKATURE DF BOARQ CHA[RMAN
‘ Approved [L.’(Y[’J/\Q’d’\ ?
. <, 0 ! l
SUSPENSE ] D Disapproved Y/(-\/ L'w //d 6/(‘/\/ 7//((//"7 I i
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TYPE 0F REVIEw, LR NUMBER  CDR=-[-10
e REVIEW ITEM DISPOSITION e
oates  9/16/'(0
INITHATOR ORGANIZATION SYSTEM P TEAM NAME
‘ H. Schultz MSC LCRU Mechanical
T.ILE
DISCREPAKCY/PROBLEM Case DraWing 8370873

v ']’1 6 wa e Con
Handle 1 may change due to Crew Station Review on September 21, 1970,

JUSTIFICATION .

4 Hand hold must fit glcved hand.
Hau[)(\o(ﬂ ooy T 2anly /( Se, LU('I(C (Y Ioowngpual (fren ')’2}/[(“%) /e?W‘(‘"‘PC’*'Q
LY wi k,{\ PCA.QQQ‘F/? ol MO Cc(/u-r 7,(1“,@\_\ ‘

RECOMMENDATION

CONTRACTOR'S COMMENT
RCA requires inputs from 9-21-70 CSR. Changes will be implemented into DVT
models.
TEAM CAPTAIN RECOMMENDATION W
CATEGORY REMARKS v Jved 2
3 xS il G
TR ._ro &) S\NA—[ UG"/’Q((" C(G,LU I&Jlt;\j Can ¢ 2////)
- TN e
| | suspense
|
BOARD ACTION
CATEGORY REMARKS
ACTION
|
SUSPENSE {
® ! ¥
)
ACTION :
i D ourerad SIGNATURE OF BOARD CHA|RMAN
}
SUSRENSE l D Disapproved
!
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TYPE oF REviea, UK NUMBER (CDine = l'(

Gl LCLE REVIEW ITEM DISPOSITION e e
0ATEr  9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAuE

H. Schultz MSC LCRU Mechanical
DISCREPANCY/PROBLEM TITLE

Case Drawing 8370873

Many changes in hardwace holes due to incomplete drawings.

JUSTIFICATION

RECOMMENDATION

CONTRACTOR'S COMMENT

There is one ho ;Y to be changed to extend mounting foot of voltage regulator.
Mounting foot wa%s extended t0 avoid screw interference with terminals. Other

! mounting holes in shelf were changed to accomodate cabling and mechanical fit of

subassemblies. Acticn resulted from RCA review of En 1neer1ng Model. ’:/“24,2

pllargia C fo imcosptteatisitn DR Arscrsg oz gt
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1yef or reviess  CDR

NUMBER

CDHR-M-18
P REVIEW ITEN DISPOSITION TS
DATE 9/10/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
H. Schultz MSC ICRU Mechanical
DISCREPANCY./PROB EM TITLE Theﬁnal Blanket
VHI' Antenna hole doesn't have fiberglass and teflon insulation as per T.I.

Meeting. VHF antenna cannot assume correct bending curvature.

JUSTIFICATION

Thermal cover only has slit

RECOMMENDATION

Double slit cover to weet curvature

CONTRACTOR'S CO {MENT

RCA will review problem and make recommendation by TI-5.

TEAM CAPTAIN RECOMMENDATION
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TYPE OF REVIEW: (DR : NUMBER CDR-M=-19
VENIGLE REVIEW ITEM DISPOSITION :
COORDINATION
DATE ¢«
INITIATOR ORGANIZATION SYSTEM TEAM NAME
H. Schultz MSC LCRU Mechanical

DISCREPANCY/PROBLEM TITLE

ICD LID 340-25162-B

Zone 9B .170/.160 was .190/.80

Zone TA GFE Dim. 1.57C was added to Drawing by eliminating opposite end.
1.550

Zone 6A Slot dim omitwced

Zone 1l1B Bracket drawiag wrong

Zone 8 Bed Handle missing

JUSTIFICATION
Clearify .2530/2520 hcles

Shim material was to bz teflon - need proposed drawing

On Sheet #2 - Shim should be in two directions

On Sheet #2 - Clarify where bar holds battery in plece

On Sheet #3 - Does not show extra lower in board corner space

RECOMMENDATION
Zone 9 D .190/.180.
Zone 7 A - Agree to this change
Zone 6A - Add Dim. .625 for elongated slot - , ’
Zone 11B - Correct
Zone B & D & 11 B - /.dd Handle ‘
Zone 19 - Should show RCA outline rather than 10' erectable details

CONTRACTOR'S COMMENT

RCA concurs that the ccrrections should be made in the IM ICD. If the changes
were not made the LCRU design could be affected. RCA has received Bl to thls
ICD and requires contrictual status of Rev. B indicated above.

TEAM CAPTAIN RECOMMENDATION
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PE OF RCVIEW: (']\D NUMBER (1 -, & .Y
TYPE © 1EW, , Cly 20

VEHICLE . REVIEW ITEM DISPOSITION

5 O COORDINATION i

DATE 9/15/70 . ‘
INIT1ATOR ORGANIZATION SYSTEM TEAM NAME

|

W. Speier LCRU .

DISCREPANCY/PROBLEM VITLE |

]’!/ C_L‘.-’}’}f,‘z Ko t\l‘ 0. ";'{' T PSP J:(— !

TV antenna mast insert and interface to LCRU needs to be identical
to LCRU HGA Mast insert.

JUSTIFICATION

Interface compatability and cost savings.

RECOMMENDATION

‘ (’D‘mMS/Lﬂd'/,\a'},,wJ .
?_‘Lﬁ( /./,‘mv\ou) '7'5 iz &,., I | ',

CONTRACTOR'S COMMENT

LCRU will provid: inserts. for the TV Camera mount per.agreement with

RCA AED.
TEAM CAPTAIN RECOMMENDATI(N
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TYpE oF REVIEW: (DR

NUMBEF  CDR=-M=21

VEHICLE s

REVIEW ITEM DISPOSITION

_ COORD INATION
DATE, 9/15/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
H. Scott MSC S LCRU
DISCREPANCY/PROBLEM TITLE
Pee < . ] " PRSI |
‘\)\/C R o N Lo LS AT N ) g ' or ¥

MSC/MSFE requires pre-launch assembly items for LRV qual.

JUSTIFICATION

Required for LRV qualification tests by October 19.

RECOMMENDATION
RCA supply:

LCRU/IRV legs
HGA=-Insert

Cable = with mock-up ZG connector and connector to IRN-R-1lL
TV insert

CONTRACTOR'S COMMENT

RCA can supply these items if so authorized. Cost approximately $2,500.

Delivery 10/19. Authorization required by 9/18. MSC to provide IRV connector
to RCA by 10/

e
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TYPE OF REVIEW: NUMBER

VEHICLE s REVIEW ITEM DISPOSITION

CDR-M-22

CCORDINATION
DATE -

INITIATOR ORGANIZATION SYSTEM TEAM NAME

R. Sinderson

Mechanical

DISCREPANCY/PROBLEM TITLE

LGA Pointing Adjustment Resolution

The mechanical design for the LGA pointing mechanism is totally unacceptable for
both elevation and azimuth adjustments. This implementation seriously compromises
one of the most important communications design requirements.

JUSTIFICATION The jnitial requirement for downlink voice/data communications was for omnil
coverage to preclude manual antenna pointing by the crew. LCRU system tradeoffs
showed that total coverage was impractical due to the weight impact. The best bean-
width that could be practically implemented was igoO which is marginal at best, con-
sidering Rover movements. The crew will be required to re-point the antenna on
numerous occasions. The mechanical design of the LGA mast adjustability should in no

way further compromise the present beamwidth of +30°, However, the present mechanical
design has discrete azimuth steps every 170 and €levation steps at 10°,
RECOMMENDATION

Redesign the LGA pointing mechanism to allow for continuous adjustability rather
than discrete step adjustments.

CONTRACTOR'S COMMENT

Elevation - RCA can provide design of elevation hinge to replace teeth with friction
surface,

Azimuth: RCA can redesign and incorporate a conical slip clutch inside the staff

grip to couple the grip to the spline, and key the grip to the staff rather than the
spline to the staff.

Hand Carry Mode: No changes in disconnect or in discrete positioning of "plug-in"

TEAM CAPTAIN RECOMMENDATION
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CDR-M-22
‘ CONTRACTOR'S COMMENT (Continued)

mounting post. Conceptual sketches and mock up will be available by TI-6.,
Estimated Cost is 10OK.
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TYPE OF REVIEW;:

- CDR

VERICLE:

DATE . 9/2/°(0

: NUMBER
REVIEW ITEM DISPOSITION CDR-M-23

COORDINATION

INITIATOR

R. Sinderson

ORGANIZATION SYSTEM TEAM NAME

MSC/EE16 LCRU Mechanical

DISCREPANCY/PROBLEM

TITLE . . .
Launch Depressurization Requirement

1. The launch depressurization spec in the SCDs is not applicable for internal
compartment subassemblies.

2. The SE-C-0043 spec for the LCRU assembly is in error for the depressurization
time, i.e, should be 2 minutes rather than 3.5 minutes,

JUSTIFICATION

RECOMMENDATION

1. RCA to modify requirement for internal subassembly SCDs if this requirement
is affecting the hardware design, Spec should only include the depressurization
profile anticipated during LCRU pressure compartment purging,

2. Assembly depressurization time should be changed from 3,5 to 2 minutes,

CONTRACTOR'S COMMENT

RCA will review proposed requirement change and make recommendations at TI-5.
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TYPE OF REVIEW: CDR NUMBER CDR-M2Y
N REVIEW ITEM DISPOSITION —
DATE: 9/1/70
‘ INITIATOR ORGAN | ZATION SYSTEM TEAM NAME
T. H., Chase BOEING/PD5 LCRU Mechanical

TITLE
PISCREPANEY/PROBLEN IRV/LCRU Mounting Interface Tolerance Analysis

The tolerance analysis used a value of 0,01 for the tolerance on the spacing of
the holes on the LRV chasis on which the LCRU will be mounted, This is
consistent with IRN R-6 of 13MO7391, the controlling ICD, However, the use of
RCA tooling to attach the holes should result in a lower tolerance by an order
of magnitude, :

JUSTIFICATION

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

RECOMMENDATION
The tolerance analysis should be repeated using a more realistic number for this
tolerance, The ICD's and engineering drawings should be flagnoted to indicate
that the dimensions are controlled by the jig,

CONTRACTOR'S COMMENT

The assembly tool is designed to produce an assembly configuration safely within
the 0.0l 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.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

/&JCL‘{ (Zz '&w»w«é’&&b% /(La/o‘o# £ep Comvmen),

BOARD ACTION

CATEGORY REMARKS

ACTION

SUSPENSE

ACTION SIGNATURE OF BOARD CHAIRMAN
Approved

SUSPENSE D Disapproved

MSC Form 505C (Jan 69)

NAS/. — MSC




TYPE OF REVIEW: CDR NUMBER . CDR-M-25
NEAVELE REVIEW ITEM DISPOSITION s s
DATE: 9-10-70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
‘ H, Schultz MSC/FELQ LCRU Mechanical
DISCREPANCY/PROBLEM TITLE
IM ICD Dimension

IM ICD dimension 1,952 is not confirmed by dimensions on View L-IL,

JUSTIFICATION

RECOMMENDATION

Correct drawing,

CONTRACTOR'S COMMENT

Cancell (Due to incorrect drawing first supplied)
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TYPE 0F REVIEW:

CDR

NUMBER CDR-NIE6

VEHTELE s REVIEW ITEM DISPOSITION TP
DATE, 9/11/70
INITIATOR ORGANI1ZATION SYSTEM TEAM NAME

R. Sinderson MSC LCRU Mechanical

DISCREPANCY/PROBLEM

Alignment, color

TITLE

Crew Interface Visual Markings

and connectors, ZG connector, etc,

coding, etc, marks are not shown on HGA mast, antenna cables

JUSTIFICATION

RECOMMENDATION

Add information to drawings,

CONTRACTOR'S COMMENT

RCA will comply.
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CDR

JYPE OF REVIEW:

NUMBER CDR-M-27
VemicLe, , REVIEW ITEM DISPOSITION T s
DATE: 9/11/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
R. Sinderson MSC LCRU Mechanical

=

DISCREPANCY/PROBLEM

color code marks,

TITLE
Crew Interface Design Delta CDR

station review has not been held.

(delta CDR for crew interface),

Due to continued design changes, a final engineering model configuration crew
The crew/LRV/LCRU interface design aspects
cannot be finally approved until after crew review on September 21, 1970

RCA must have the eng:neer:ngrmo&e&—subsystem 74%rm
1m%%completely updated to CDR design if at all possible, including all allgnment/

K

JUSTIFICATION

RECOMMENDATION

Have delta CDR for crew interface with updated hardware,

CONTRACTOR'S COMMENT

RCA will have updated engineering model equipment at the 9-21-70 crew review.
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TYpe of REVIEN:  CDR

VEHICLE

DATE 9/15/70

REVIEW

NUMBER .3 562
CDi- sy =<

ITEM DISPOSITION

COORDINATION

5+0

INITIATOR

W. Speier

ORGANIZATION

SYSTEM TEAM NAME

LCRU

OISCREPANCY/PROBLEM

TITLE

Functional Schematic - LCRU

Functional schematic not on drawing tree.

JUSTIFICATION

Required for control and update.

RECOMMENDATION

RCA to incorporate Functional Schematic on LCRU Flight Drawing Tree
and maintain up to date.

CONTRACTOR'S COMMENT

RCA will comply.
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TYPE OF REVIEW: CLR NUMBER CDR-M-29
ST REVIEW ITEM DISPOSITION COORD INAT | ON
DATE 9/1L4/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
R. Sinderson MSC/EE16 LCRU Mechanical
TITEE
PISCREPANCY/PROBLEN HGA Pointing Friction Adjustment

point where the friction will not support the antenna weight?

Under earth-weight operations, the HGA pointing friction adjustment has been
coarse, i,e, a very small movement in the friction handle results in full

restraint to zero restraint, If the mechanism is designed for lunar weight,
how much angular rotation is allowed from the point of full restraint to the

JUSTIFICATION

a suited crewman,

Adequate adjustment resolution is required in order to ensure smooth pointing by

RECOMMENDATION

Provide the above information for crew review,

CONTRACTOR'S COMMENT
RCA will supply information by 9-21-70.
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CDR

TYPE OF REVIEW:

NUMBER CD2 — /’)‘}—%(}

VEHICLE s REVIEW ITEM DISPOSITION e

DATE, 9/15]70 2.0

INITIATOR ORGANIZATION SYSTEM TEAM NAME
E. Fendell LCRU

OISCREPANCY/PROBLEM

TITLE

LCRU VHF Antenna Stow during Walk

VHF antenna stow may not be permitted to be flat against LCRU during

walk mode.

JUSTIFICATION

Assurance of communication capability is not available.

RECOMMENDATION

CONTRACTOR'S COMMENT

%gA#gill conduct some radiation tests and report on their results by
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Type aF review: CDR WMBER &' Py~ 3
< /
N ERITEUED REVIEW ITEM DISPOSITION T I
DATE: 9/17770
INITIATOR ORGANIZATION SYSTEM TEAM NAMT
J. Siemers Boeing/MSC/PDS LCRU Mechanical
TITLE .
DISCREPANCY/PROBLEM Speg D e o A D 15 M2

IRN's R15 and R16 to ICD 13MO7391 (LRV to Payload) are not on RCA's contract.

These IRN's define the interface design requirement between the LRV forward chassis
and RCA's post assembly and adapter interface.

JUSTIFICATION

RCA design may not meet the LRV design requirements.

RECOMMENDATION

1. RCA implement the design requirements on IRN's R15 and R16.

2. MSC initiate contractual direction to RCA for incorporating these IRN's into
the LCRU top spec.

CONTRACTOR'S COMMENT

TEAM CAPTAIN RECOWMENDAT |ON
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tvpe of reviews,  CDR

NUMBER
Cdre-m-~32.
el [EiLs REVIEW ITEM DISPOSITION e
DATE: 9/L(/(0
INITIATOR ORGANIZATION SYSTEM TEAM NAME
J. Siemers Boeing/MSC/PD LCRU Mechanical
DISCREPANCY/PROBLEM TITLE

Missing Documentation

RCA workmanship spec. was not available for review (RCA No. 8030020).

JUSTIFICATION

checked.

Manufacturing tolerances can not be verified, therefore, ICD compliance can not be

RECOMMENDATION

Provide workmanship spec.

CONTRACTOR'S COMMENT

pra wil woply Sq 3f2fe
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Type of roview: DR NUMBER DR - B3
TN REVIEW ITEM DISPOSITION TRt
DATE 9/17/70
INITIATOR ORGAN I ZATION SYSTEM TEAM NAME
J. Siemers Boeing/MSC/PD5 LCRU Mechanical
TITLE . P ] 3 —_ ! o e
ClecREpRNEY/PROBLEN '(;G}‘) 'l‘,,yf a2 ;;Tyg};"f‘//l Cbﬁi (15,55; (s & DAL - S S

Definition of the LCRU Power Cable Stowage on the LRV is an open MSC/MSFC inter-
face. LRV tiedown provisions for the LGA cable is also open.

JUSTIFICATION

MSFC/Boeing cannot design the LRV stowage and tiedown provisions without this *
information.

RECOMMENDATION

1. RCA provide MSC with detail design drawing of cables.

Drawing should include
dimensions and tolerances.

2. MSC/PDS coordinate RCA Design Requirements with MSFC.

CONTRACTOR'S COMMENT

,@C/}"? wi ‘/J(/A’Jﬂ/% < ,{{; Mbtu/ - d//‘ % 7&.
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\
| TYPE OF REVIEW: NUMBER GVD’{"//}""”;&/
| VEH1CLE s REVIEW ITEM DISPOSITION e e —— -
‘ DATE:
| INITIATOR ORGANIZATION SYSTEM TEAM NAME
@ H, A, Schultz MSC LCRU Mechani cal
DISCREPANCY/PROBLEM TITLE
Mechanical Drawings

Son s

Mes+ of the mechanical drawings have not been checked and signed off

by RCA,

JUSTIFICATION

Do not have confidence if parts will fit, No way to check,

RECOMMENDATION

Submit checked and signed off drawings,

CONTRACTOR'S COMMENT
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THERMAL, SPLINTER MEETING
September 16, 1970
AGENDA ITEM - 9.0

ATTENDEES
ORG
MAS/PD9/GE
NASA MSC
Boeing/Houston
NASA/MSFC/S&S-ASTN-PFA
NASA/MSC/FC2
RCA LCRU Design
Boeing/Houston
MSC/PD9
NASA MSC
RCA LCRU PMO
RCA LCRU Design

RCA LCRU Design
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MINUTES OF MEETING

DATE 9/16/70 MEETING NUMBER  CDR AGENDA ITEM 91

SUBJECT Thermal Design

SUMMARY OF DISCUSSION:

RCA presented summary of design, time-lines and traverses and analys s.

Boeing questioned affect of dust while keeping cover open during
traverse. RCA answered that an A of .2 as agreed with MSC for dusty radiator
will allow proper performance.

MSC asked about effect of TV standby at end of sorties. RCA presented an
analysis for hot traverse and indicated that cold traverse was a less severe
case.

RCA proposed procedure of radiator to be 35% open, 65%, and 100% for hot
traverse, and indicated that cold traverse was a simpler case.

RCA proposed procedure of radiator to be 35% open, 65% and 100% for hot traverse,
so that effect of dust is minimized. MSC questioned why the cover can't be
opened uniformly each time. Operational procedure will depend on definition of
mission.

. Component and phase change material (PCM) hot spots were summarized. MSC questioned
whether tests verified the analysis. RCA noted discrepancies in current test re-
.sults and indicated very good correlation of results of first series af tests prior
to chamber difficulties.

ACTION ITEMS:

CDR-T-001 Circuit Breaker

CDR-T=-002 - HGA orientation

CDR-T-005 HGA & LGA SCD discrepancies
CDR-T-006 - HGA test for deployment

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/16 MEETING NUMBER CDR  AGENDA ITEM 9.2

SUBJECT Thermal Design

SUMMARY OF DISCUSSION:

RCA stated the radiating surface spectral properties are based on calculations.

There was some. discussion of the disadvantages of large cover being attached with velcro
only, and what might happen if the cover is lost.

Blanket thermal properties will be confirmed in testing.

RCA presented thermal finishes on LCRU items. MSC questioned finishes on those
portions of HGA that might be touched by crew, such as rib supports.

RCA presented component temperatures. Battery is at worst case limit at end of
3rd EVA. MSC questioned if the battery is temp. tested. The temperature is based
on analysis and test data.

‘ MSC also questioned junction temp. rises of Conic Transmitter components that ex-
ceeded the derating guidelines.

Minutes were reviewed and action items will be covered by RID's.

MSC requested definition of the requirement on the LCRU for temperature 1in(1)its on parts
that the Astronaut would touch. MSC stated that a max. temperature of +250 F had

been indicated in previous T.I. Meetings. RCA indicated that this figure had not been
understood to be a requirement but it would be implemented if this is to be considered
as a requirement. (This does not include antenna ribs, mesh, and other items that

the Astronaut would not normally handle.)

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _ 9/16/70 MEETING NUMBER CDR AGENDA ITEM 9.1 (Contd)

SUBJECT Thefmal Des ign

SUMMARY OF DISCUSSION:

Radiator temperatures were presented for TV standby between EVA's with radiator full
open at end of each EVA. During rest with clean radiator LCRU can tolerate the TV
standby mede. MSC suggested that some heat can be cut out of standby analysis mode.
More specific data is required on battery power and TV standby mode dissipation to

determine feasibility of this mode. MSC is looking for temp. data of LCRU on lunar
surface.

MSFC questioned RCA's concentration on 3 EVA mode while they were concentrating on
4 EVA's. RCA stated this was LCRU worst case conditon but TV standby could change

this.

Parking orientation analysis was discussed with no significant comment.

‘ Walk analysis based on ICRU at 90o start of each EVA allows L4 hours of walk
for first two EVA and about 3 hours for 3rd EVA.

Individual comgonents were discussed. Coupling between battery and baseplate as-su.med
to be 3 Btu/hr F, was verified by test.

Weston meter is venmy close to qual temp. when parking with left sun.

Circuit breaker analysis noted potential problem of button 4/&‘, % ,6 due to handling

and if button is tightly coupled to bi-metal. Can only be verified by testing.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE __9/16/70  MEETING NUMBER __ CDR AGENDA ITEM _ 9-1 (Contd)

SUBJECT Thermal Design

SUMMARY OF DISCUSSION:

RCA has proposed adding qual testing in ECP 20, for meter and breaker. MSC did
not approve performing tliese tests.

Optical sight is loosely coupled(thermally) to HGA. In cold traverse worst case,
cement in optical sight may get as low as -100°F. If this creates a problem
thermal testing is indicated.

Discussion ‘:oncerning closing of HGA during traverse raised questions of plan for
deployment of HGA and if there is a resulting thermal problem. HGA drum will
be anodized.

Minutes were reviewed and it was agreed that action items will be covered in the
attached RID's.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/16/70 MEETING NUMBER CDR  AGENDA ITEM 9.3

SUBJECT Thermal Meeting

SUMMARY OF DISCUSSION:

Thermal Test #2 was run to evaluate thermal characteristics of LCRU with P,C.M.
packages during hot mission time line. In response to MSC questions it was stated
that TV camera was not included in test to simplify evaluation of thermal effects

on LCRU and that thermocouples were on outside of blanket as well as outside of case.

RCA stated that curve of average baseplate temperature (Phase 1) indicates that start-
ing at 90° with clean radiator and PCM solidified the LCRU can get 7-8 hours of
operation in worst case.

Predicted highest average baseplate temp. for simulated hot mission did not exceed
1257, and compared very closely to temperatures for first two EVA's before chamber
failed. When test was rerun, results did not correlate. It was determined that power
was Kkept on for extra 2 hours to make up for chamber problems in 1st EVA. Data
must still be analyzed to evaluate what happened.

Handout was presented of LCRU temperatures for all thermocouples, for Phase I test.
RCA stated that test data evaluated to date confirms analytical results.

Minutes were reviewed and action items will be covered by RID's.

ACTION ITEMS:

CDR-T-004 Thermal Test #2.

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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TYPE OF REVIEW: CDR i » NUMBER CDR=T=001
VENYELED ey REVIEW ITEM DISPOSITION TYTTITTEATT (
DATE: 9/10/(V
INITIATOR ORGAN I ZATION SYSTEM TEAM NAME

E. Chimenti MSC ES 55 . ICRU Thermal
DISCREPANCY/PROBLEM "™ LCRU Circuit Breaker Thermal Design

No thermal environment test is planned for circuit breaker and button assembly.

JUSTIFICATION

A potential problem of tripping the circuit breaker at low amperage exists if the
button coating is severely degraded and the button thermal coupling is strong to
the breaker. Coating degradation by the crew glove is likely and the thermal

coupling is not exactly known. The most effective way of verifying the design
is through a test.

RECOMMENDATION

Perform thermal test of circuit breaker and button assembly with worst case
degradation of switch ( ’/‘é «.9/.9).

CONTRACTOR'S COMMENT
A .
GBB=R=15 Solar radiating thermal vacuum test is indicated RCA will determine

whether test is to be done on the circuit breaker, alone or the entire LCRU
and propose a procedure.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS /( £ ) T(

) j ¢ /7€ < C/)— (‘"7)\ LA .

ISC Convdls wi th  mod: fred -
ACTION //d ) ({/j"«k
SUSPENSE
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
ACTION [:] SIGNATURE OF BOARD CHA|RMAN
Approved

SUSPENSE [:] Bisappeavad
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Type of Review,  CDR NUMBER "DR.T-002
VEHICLE 4 REVIEW ITEW DISPOSITION TR
DATE 9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
R.A. Creel MSFC S&E-ASTN=-PFA LCRU Thermal Design
TITLE ~ .
PISEREPANCY/PROBLEN “‘Q C‘_v .";.\ C\l(v( 11 : & X L T h J".??\:;"-‘\.)“_\ % = V-’/-A.V -

Orientation of high gain antenna between sorties when IRV dust covers are
raised. '

JUSTIFICATION

Improper placement and/or orientation of a folded or unfolded high-gain antenna
at the end of a sortie will impact (increase) the cool down period for the
IRV batteries.

RECOMMENDATION

Further studies are needed to determine the optimum placement of the high gain
antenna to minimize the effect on LRV battery cool down time.

CONTRACTOR'S COMMENT

RCA will evaluate MSFC's study results on impact to LCRU when results of such
studies are available. If requested, RCA will submit a proposal for the
analysis upon receipt of detail LRV battery cooling requirements from Boeing.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS ] z f‘
Coninp wth 2t @rmod el
ACTION : ‘ }
s e
s
SUSPENSE {
BOARD ACTION
CATEGORY —
2 T ErFoi Syrvp asro o/
ACTION /’}I)\S/C SoveD 4 oz ) 7 9
THeamaL |BN) whilial was FAEVICAL, PGt o
SUSPENSE O 8y ML -
bl SIGNATURE OF BOARD CHAIRMAN
Approved .
[:] l())]] (M ‘
SUSPENSE (. <
[Z Disapproved &\\2/ \:—U (/{,-3!6\(, (7/}§)/-/ 0
.
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TYPE OF REVIEW. CDR NUMBER oDR-T-003

everen REVIEW ITEW DISPOSITION e

DATE 9/10/70

INITIATOR ORGANZATION SYSTEM TEAM NAME
Chimenti MSC ES55 LCRU Thermal

DISCREPANCY/PROBLEM TITLE .
(onic S~Band XMTRs

Thermal analysis/test data on the S-Band XMTRS components show that the
allowable temperature limits presented will be exceeded (viewgraph 9,2-11).

JUSTIFICATIOR

Analysis used represents realistic max temperature -levels (140°F baseplaté}
therefore, temperatures are not overly conservative,

RECOMMENDATION

Resolve temperature limits and qualify through test at max expected
temperatures,

CONTRACTOR'S COMMENT

CDR-R-14 - Conic/RCA will supply Jjustification for all components that exceed
derating guidelines. Refer RID CDR-R-1l4 for further details.

TEAM CAPTAIN RECOMMENDAT 10N

CATEGORY REMARKS # ,,/m} A
(/~ / e e
u/ i
ACT1ON i‘) C])[ (/'UZ/L !
SUSPENSE
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
ACTION SIGNATURE OF BOARD CHAIRMAN
Approved
SUSPENS
USEENSE [:] Disapproved

MSC Form 505C (Jan 69) 181 NASA — MSC




T
{TYPE OF REVIEW,: CDR NUMBER

venicis REVIEW [TEM DISPOSITION — OB TRO0
- OORD INATION
oate.  9/16/°70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
G, Grube RCA LCRU Thermal

DISCREPANCY/PROBLEM TITLE

Thermal Mock-up Solar Radiation Test No, 2

Test data from the solar radiation Test 2 for the hot timeline (phase 2) shows
temperatures higher than those predicted by computer analysis and verified

by the temperature data of the first two EVA's of the current test series
(before the failure of the solar source),

JUSTIFICATION

The LCRU appears to have received too much heat input,

RECOMMENDATION
1, RCA to evaluate the test data and report on the results during TI-5.
2, NASA to recalibrate and examine the chamber for proper operation,
3. RCA recommends rerunning the hot timeline test.

CONTRACTOR'S COMMENT

MSC recommends that in addition to evaluation of test data, the test article

test be deferred until the evaluation is complete,

be investigated for thermal anomaly, In addition, cons1derat10n of rerunning the

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

Pcq /nNC SHOVCDS/ e OlG ewr srrenwrign) 70

ACTION

nmdC 5 s Kok f‘ﬂm/@ /\M /0 /1~ /()/

BOARD ACTION

JO- vH#1l  Phesesm — .
mn{ (,/,em 7"6{47943 /e evalv Ao L /0//70 m‘yb
SUSPENSE

CATEGORY REMARKS .
4P %ﬁff/r”favlra& (/(M'”AQL 2 y’“‘“"{"« w 711
ACT | ON
va-b?[me e Teun g(mww% /d/ //0/6 ~ 70,
SUSPENSE 186D Te FoiLwARA fogd (”N"t’?' MA‘W‘T’!‘? ST D é')‘/(//j "/7(7,
ACTION lon'ovﬂd SIGNATURE O BOARD CHAIRMAN
SUSPENSE (&W‘Y‘) ’KI(LQx\ .
D Disapproved \,{g‘, {C U f}(k )l( L (//IJ’/‘?[)
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TYPE OF REVIEN: CDR HUNass CD’R-T-OO5.
— REVIEW [TEM DISPOSITION e
DATE: 9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
E. Chimenti MSC/ESS5 ] LCRU Thermal
’ TITLE
PreCRERANCY/PROBLEN SCD S-Band Low & High Gain Antenna 8555260/8555262

The lunar surface termperature criteria for the thermal design (Section 3 107)
is not consistant between documents, 8555%60 LG antenna states +250°F (90 sun
angle) and 8555262, HG antenna states +220°F (60° sun angle).

JUSTIFICATION

Lunar surface temperature thermal design crlterla should be consistent
throughout all SCD's,

RECOMMENDATION

Correct SCDs by ECN,

CONTRACTOR'S COMMENT

ECN 8555260 Rev. A changes LGA to be consistent with HGA.

TEAM CAPTAIN RECOMMENDATION
CATEGORY REMARKS

ACT1ON nﬁ‘&(/ C/W\W{L-S w\\f\ K‘-’ﬁ” C()’Yl\w,&'

e

BOARD ACTION

CATEGORY REMARKS

ACTION

SUSPENSE

ACTION SIGNATURE OF BOARD CHA|RMAN
Approved

0
SUSPENSE D Sisupproved \N\«\M
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TYPE OF REVIEW: CDR

NUMBER
CDR-T-006
Cemrcir, REVIEW ITEM DISPOSITION TSI
DATE 9-10-~"70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
E. Chimenti MSC/ES55 LCRU Thermal

DISCREPANCY/PROBLEM

"™80D High Gain Antenna 8555262

No test requirements found for deployment and folding antenna with worst hot
and cold conditions on antenna,

JUSTIFICATION

A deployment and folding test should be performed with the high gain antenna
under worst hot and cold thermal environments to insure that thermal
distortions do not impair proper operation,

RECOMMENDATION

RCA to provide rationale on why deployment is not in their test plans,

CONTRACTOR'S COMMENT

RCA will exercise the HGA at storage temp during DVT at -65°F and
+lh5°F. The HGA will be removed from the MESA at temps from 50°F to 90°F and it
will be deployed in a very short time, certainly well before the temps of the an-
tenna or its opening mechanism change by a watts of a few degrees.

Performance of opening - closing tests on the HGA under thermal/vacuum—Solar
Simulated condition would require facilitation and equipment which-RCA does not

possess and the GFE chamber provided by MSC is not large enough. (07}Ch1,

TEAM CAPTAIN RECOMMENDATION 7
CATEGORY REMARKS
— //k\(/aa AT ﬁ"umum7m& AN //4//7/‘;

//[f 2L;.7 ‘}/\svvta }va\/ /@/‘7‘\ A c@cu Z)U}'”]"" ZT’
SUSPENSE (Cacwbc/&\ Ao~ B V@ﬁl’llhd ) M/‘IY)( vy
BOARD ACTION

CATEGORY REMARKS
ACTION
SUSPENSE
ACTION D Apnroyed SIGNATURE OF BOARD CHAIRMAN
SUSPENSE

D Disapproved \k)“{\\ \\,J\)v

MSC Form 505C (Jan 69)
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R e o CDR-T-006

CONTRACTOR'S COMMENT (Continued)

RCA further suggests that this type. of test should be considered by MSC during the
LRV/LCRU SR/TV tests in December.
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TYPE oF KEVIFw, L+ C—oDURt b o NUMBER. »-Devprv=lity
VEH1CLE s e REVIEW [TEM DISPOSITI e aRE L ATION
DATE: SeLThS
INITIATOR ORGAN I ZATION SYSTEM TEAM NAME
R. Sinderson MSC/EE16 LCRU Thermal
DISCREPANCY/PROBLEM TITLE - s
Z.G, Connector Thermal "Bootie

Thermal '"bootie" over Z,G, connector is not shown on cable drawing.

JUSTIFICATION

RECOMMENDATION

Make drawing addition showing the thermal covering,

CONTRACTOR'S COMMENT

PCA wi | | WD"’&‘T

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

. \ 3 (2!- 62549 Curn n\irh?
ACTION n)&(— Con vy WL 4

e e
SUSPENSE ‘
BOARD ACTION

CATEGORY REMARKS
ACTION
SUSPENSE
ACTION [:] Ai Tanid SIGNATURE OF BOARD CHAIRMAN
BUSEENSE D Disapproved
MSC Form 505C (Jan 69) 186 NASA - — MSC
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ATTENDEES :

W. Cochrane
E. DeBaecke
N. Farmer
T. Grace
C. Haddick
C. Howard
D.V. Howard
C. Laubach
J. Miller
R. Whitson

SPLINTER MEETING - TEST/CHECKOUT
SEPTEMBER 16, 1970
AGENDA ITEM 10.0

KSC
RCA
MSC
MSC
MSC/LEC
GAC
RCA
MSC
MSC
MSC




MINUTES OF MEETING

DATE 9/16/70 MEETING NUMBER CDR AGENDA ITEM 10.0

SUBJECT Test Program Summary

SUMMARY OF DISCUSSION:

MSC indicated that the LRV/LCRU EMC test will slip to right to 16 December 1970
to 8 January 1971 time period. MSC requests that Battery Qualification Test Pro-
cedure be supplied for review. RCA will need MSC expedited review to prevent
schedule slip of Battery deliveries. MSC battery expert reviewed all battery test
plans and agreedwith test plans except for comments herein. See Test Program
Summary schedules for battery Qualification Test Procedure dates.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.

188




MINUTES OF MEETING

DATE _9/16/70 MEETING NUMBER CDR AGENDA ITEM 10.0

SUBJECT Batterj Cell Acceptance Procedure

SUMMARY OF DISCUSSION:

MSC questioned the pressure drop allowed in cell acceptance testing. RCA should
verify that the allowable pressure drop (0.3 psig) at cell test represents cell
container relaxation rather than allowable leak rate.

RCA indicated that all flight model batteries would be drop = shipped to KSC.
None will be included with an LCRU subsystem at RCA sell-off.

ACTION ITEMS:

® |
NOTE: These Minutes do not constitute contract change authorization. Changes i
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/16/70 MEETING NUMBER CDR AGENDA ITEM  10.0

B J i
SUBJECT attery DVT‘ and Qua

SUMMARY OF DISCUSSION:

MSC questioned the lack of an acceleration test on the DVT or Qual. Test.

MSC indicated that case proof (cell container burst pressures) should be
investigated and/or confirmed.

ACTION ITEMS:
See RID - CDR-C-003

See RID - CDR-C-00L4

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated. '
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: MINUTES OF MEETING
DATE _9/16/70 _ MEETING NUMBER __ CIR AGENDA ITEM 10.0

SUBJECT Battery ‘Activation Procedure

SUMMARY OF DISCUSSION:

MSC indicated that a new battery vacuum activation procedure is being implemented
on all batteries at KSC. MSC recommended that RCA and Yardney follow this new
procedure prior to all DVT and Qualification. After filling battery slowly decrease
the pressure to 0.5 PSIA max. for about 15 seconds and return to ambient.

Eliminates excess gas and allows eleetrolyte to go into plates and improves cell
voltages.

MSC provided at CDR Preliminary copy of recommended KSC Flight Battery Activation
Procedure for RCA/Yardney review.

ACTION ITEMS:
See RID - CDR-C=005.

. NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _9/16/70  MEETING NUMBER __ CIDR AGENDA ITEM 10.0
SUBJECT DVT and Qual. Testing

SUMMARY OF DISCUSSION:

RCA requested Reliability and Quality efforts to expedite potential chamber anomalies
during qualification SRTV. MSC R & QA indicated real-time support with assistance
as required to restart test at the point of anomaly based on engineering judgement.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _ 9/16/70 MEETING NUMBER __ CIDR AGENDA ITEM _10.0

SUBJECT DTV EMI Test

SUMMARY OF DISCUSSION:

MSC indicated that the Receiver Front End Rejection EMI test be sensitive to the
CSM up link S-Band Frequency (2106.4 MHz).

Also RCA should check this frequency in Qualification EMI Test (Receiver Front End
Rejection).

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/16/70 MEETING NUMBER CDR AGENDA ITEM __ 10.0

SUBJECT DVT Test

SUMMARY OF DISCUSSION:

MSC agreed that the DVT dust test on LCRU, HGA and LGA will represent Dust Test
to qualification requirements.

Solar-Radiation Thermal-Vacuum test coordination meeting with MSC personnel will be
required prior to January 1971 to support DVT SRTV Test scheduled for March 1971.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization.

Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/16/70 MEETING NUMBER CDR AGENDA ITEM 10.0

SUBJECT LCRU Assembly Qualification Test

SUMMARY OF DISCUSSION:

MSC indicated that the Qualification Assurance Test on the LCRU Assembly should be
modified for a 0.067g°/Hz max. level to be run for 4.0 minutes/axis operating

for workmanship shakeout characteristics. This operating test should check the
same parameter checked in ATP vibration.

MSC indicated that other qualification tests on the LCRU Assembly were acceptable.
RCA indicated that the equivalent shock test on the ancilliary item stowage container

would consist of an additional sinusoidal vibration test to compensate for any resonances
between approx. 10 Hz to 30 Hz.

ACTION ITEMS:

See RID - CDR-C=009

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/16/70  MEETING NUMBER CDR AGENDA ITEM  10.0

SUBJECT Acceptance Test

SUMMARY OF DISCUSSION:
RCA indicated that the Acceptance Random Vibration Test on the LCRU Assembly will be
a continuity/operating test with the following spectrum:

20 to 80 Hz 3 db/octave increage
80 to 350 Hz Constant at 0.04g”/Hz
350 to 2000 3 db/octave decrease

MSC indicated that dynamic testing/thermal cycling is required. Details (transient
time, stabilization time, etc.) to be specified.

MSC specifically reviewed the HGA and LGA acceptance vibration levels and agreed that
these levels and spectrum were acceptable.

ACTION ITEMS:
Thermal cycling RID - CDR-C-006

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/16/70  MEETING NUMBER CDR AGENDA ITEM  10.0

SUBJECT  KSC Test

SUMMARY OF DISCUSSION:

KSC requires first flight Y-Cable for LRV Stowage by 5 April 1971. The Y-Cable
will be used for testing DVT-2/LRV compatability and stowed with the LRV.

MSC requirés second flight Y-Cdble at KSC by 9 April 1971 due to requirement of
stowing first flight cable on LRV prior to final PIA test on LCRU DVT-2 and/or
Flight Model 1.

MSC strongly recommends that first Flight Model HGA and LGA assemblies be provided
to KSC to support KSC testing with LCRU DVT-2 and Flight LRV. The attached
Preliminary Test and Checkout Plan (Para. 3.16) provided for MSC and RCA information.

KSC requires the following equipment to support LCRU testing at the Cape:

1. Holding test stand capable of accommodating deployed LCRU (including
. HGA assembly and GCTA and LGA Assembly.)

2. Air Cooling Fixture with filter and means of ducting air.
3. Test Cables with connectors:

(a) S-Band R.F. (C-Type to "N" type adapter) Qty. 3
(b) Control Panel Interface
(1) 2G adapter with diode protection (Provided with LCRU)
(2) Y-Cable to interface with ZG adapter and GCTA adapter and
-Simulated power, Qty. 2.
(c) Test Box to interface with Y-Cable and simulate LRV Interface
(500 uf Capacitor and 0.2 £ series resistance).
(d) acTA Adapter Cable to interface with GCTA and Y-Cable.

(e) Simulated Battery Interface with diode protection, Qty. 2
(f) Cable to interface with Simulated Battery Connector, Qty. 2

MSC will direct RCA to provide any of the above if required.
KSC will supply sketches of new electrical test designs to MSC by next T.I.

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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JEST sud ﬂ/é-’rxow” /DZAA/ ' |
T TCP-00k41 TCP-0053 TCP-1222 TCP-00k2
3.16 LCRU/GCTA
3.16.1 INDEPENDENT LCRU TESTS
3.16.1.1 MEASURE DC POWER CONSUMPTION i
A. USING (SIMULATED) LRV POWER X
PM1/NB MODE b 4
PM1/WB MODE X
FM/TV MODE X X
TV/RMI' MODE T X
PM2/NB MODE ) X
B. USING (SIMULATED) INTERNAL
LCRU POWER |
PM1/NB MODE X ’ X
- PM1/WB MODE X X
o PM/TV MODE X X
TV/RMT MODE X X
PM2/NB MODE X B X
3.16.1.2 MEASURE RF POWER USING BOTH (SIMJ-
- LATED) INTERNAL AND LRV POWER - i
-A. PM1/NB MODE X X
B. PM1/WB MODE X X
C. TFM/TV MODE X X
D. TV/RMT MODE ’ X X
g E. PM2/NB MODE X X
, \ F. VHF TRANSMITTER X X




TCP-005 TCP-1222 . TCP-0Ok

3.16.1.3 MEASURE TRANSMITTER AND SUBCARRIER
CENTER FREQUENCIES

A. S-BAND (4 XMTR MD'DES) X | X
B. VHF X - X
C. 1l.25 MHZ (CONTINGENCY ONLY) .

D. 1k4.5 KHZ (CONTINGENCY ONLY)

3.16.1.4 MEASURE TRANSMITTER/VCO FREQUENCY
DEVIATIONS

A. 1.25 MHZ (BOTH VCO'S)

B. BASEBAND PM (BOTH XMTR'S)

661

C. PML/WB MODE 1.25 MHZ

X M W W

D. FM/TV MODE

- E. TV/RMT MODE

E T T T

- F. VHF VOICE MODULATION ON CARRIER

3.16.1.5 VERIFY RECEIVER CENTER FREQUENCIES
USING BOTH (SIMULATED)INTERNAL AND
LRV POWER.

S-BAND X . X
- 316,16 MEASURE RECEIVER TO KHZ (UNMODULATED)

. SUBCARRIER OUTPUT SIGNAL LEVEL USING
. BOTH (SIMULATED)INTERNAL AND LRV POWER




002

3.16.1.7

3.16.1.8
3.16.1.9

3.16.1.10

3.16.1.11

3.16.1.12

3.16:1:13

3.16.1.14

VERIFY LCRU UPLINK VOICE SQUELCH
OPERATION

A. WITH 124 XHZ SUBCARRIER PRESENT
B. WITHOUT 124 KHZ SUBCARRIER
VERIFY LCRU UPLINK VOX OPERATION
MEASURE RECEIVER SENSITIVITY

A. S-BAND (BOTH RECEIVERS)

B. VHF

MEASURE FREQUENCY RESPONSE OF TV LINK

' VERIFY FUNCTION OF LCRU STATUS METER

READING

A. TEMPERATURE

*B. VOLTAGE

-C. AGC (4 DB INCREMENTS BETWEEN -

78 AND - 98 DBM AT RECEIVER)

MEASURE REGULATOR VOLTAGES

MEASURE . VSWR
A. HIGH GAIN ANTENNA
B. LOW GAIN ANTENNA

BATTERY ACTIVATION

TCP-0041

TCP-005

TCP-1222 " TCP-00k2

@

TCP-1007
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3.16.1.15

3.16.1.16

3.16.1.17
3:16.2

3.16.2.1"

3.16.2.2

3.16.2.3

BATTERY INSTALLATION AND LCRU
VOLTAGE CHECK

VERIFY FUNCTIONAL OPERATION OF
EACH LCRU MODE

REFLECTIVITY TEST
LCRU COMPATIBILITY TEST
MEASURE CENTER FREQUENCY

PM (3 MODES)
M

TWO-WAY VOICE
LCRU
PM1/NB MODE
PM1/WB MODE

FM/TV MODE
PM2/NB MODE

" GCTA TELEVISION 'I'ESTS.

- LCRU

FM/TV MODE
TV /RMT MODE

A. MEASURE MAXTMUM FREQUENCY
DEVIATION

B. VERIFY GOOD PICTURE QUALITY

C. VERIFY NO EXCESSIVE EVCS DATA AND

LCRU STATUS DATA DEGRADATION

TCP-1222




20%¢

3.16.2.4

3.16.2.5

3.16.2.6

3.36.2.7

TCP-004L

EVCS DATA (PAM AND EXG) AND
LCRU STATUS DATA QUALITY

A. PM1/NB MODE
B. PM1/WB MODE
C. PM2/NB MODE

VERIFY PROPER LCRU/GCTA COMMAND
OPERATION FROM MCC

VERIFY ICRU INTERFERENCE REJECTION
OF THE LM UPLINK COMBINATIONS

A. IM 30 KHZ VOICE AND LCRU/GCTA
70 KHZ COMMAND SUBCARRIERS ON
UPLINK

B. IM 30 KHZ VOICE AND ICRU/GCTA
TO KHZ COMMAND SUBCARRIERS PIUS
IM PRN RANGING

. VERTFY ACCEPTABLE DEGRADATION

. (USING LRV AND INTERNAL LCRU POWER)

OPERATING SIMULTANEOUSLY WITH IM
MODE 9.

A. LRV OPERATIONAL MODE (MIN, TORQUE
set at 17 FT. LB.)

1) LCRU INT. POWER: PM1/WB, PM2/NB.

2) LCRU EXT. POWER: PM1/WB, PM1/NB,
PM2/NB

B. LRV ALTERNATE OPERATING MODE (MIN.
TORQUE SET AT 312 FT. LB)

TCP-0053

Lo T T

TCP-1222

- o

TCP-00k4




TCP-0041 TCP-0053 TCP-1222 TCP-0042
3.16.2.7 B. CONT. )
1) LCRU INT. POWER: PM1/WB, PM2/NB - .
2) LCRU EXT. POWER: -PM1/WB, PML/NB - ' ~
PM2/NB . .
C. LRV STANDBY MODE | ' X

1) LCRU INT. POWER: FM/TV

2) LCRU EXT. POWER: FM/TV, TV/RMT.

€032




MINUTES OF MEETING

CDR

DATE  9/16/70 MEETING NUMBER AGENDA ITEM 10.0

SUBJECT Test Equipment

SUMMARY OF DISCUSSION:

MSC requested that Special Test Adapter be provided with the Engineering Model
during Link Analysis tests at MSC/

RCA can provide upon request.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE 9/16/70 MEETING NUMBER COR AGENDA ITEM 10.0

SUBJECT End Ttem Test Parameters (Downlink)

SUMMARY OF DISCUSSION:
MSC questioned the scope measurement of TV Channel Distortion.
MSC recommended that distortion be a measurement of harmonics of sinusoidal signals

at the test receiver output. Test limits will include harmonic distortion of
test receiver.

MSC questioned the scope measurement of TV/Voice SC Distortion. RCA indicated that
second and third order intermodulation products of two sinusoidal signals (below
600 KHz) into Video input would be measured in lieu of TV/Voice SC Distortion.

(Due to Test equipment limitations, certain of the simultaneous uplink test set ups
may be disabled to support this test).

ACTION ITEMS:

Ref., RID=-CDR=C-022

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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TYPE OF REVIEW, NUMBER  ¢DR-C-001
VEHICLE 3 REVIEW ITEM DISPOSITION YT T AT
DATE s 9/15/70 -
INITIATOR ORGAN1ZAT|ON SYSTEM TEAM NAME
J. Miller MSC/EE18 LCRU Checkout
DISCREPANCY/PROBLEM TITLE
IRV Vibration in IM MESA at TBC

New test requirement - it is required that RCA provide:
Two (2) LCRU mounting posts
Two (2) HGA inserts
One (1) Y-Cable

Components required at TBC from Oct, 15 thru Dec, 15, 1970

JUSTIFICATION

Only vibration test of above hardware in qualification with IRV in stowed con-
figuration.

RECOMMENDATION

Hardware does not exist to support this new test requirement, Additional
hardware required,

CONTRACTOR'S COMMENT

RCA can provide above items to meet required date upon receipt of direction
received by 18 September 1970, Approximate cost $2.5K.

TEAM CAPTAIN RECOMMENDATION

L~

SUSPENSE

" Witk o
A imd

BOARD ACTION

CATEGORY

REMARK S

ACTION

SUSPENSE

ACTION SIGNATURE OF BOARD CHA|RMAN

. Approved

SUSPENSE

. [:] Disapproved
MSC Form 505C (Jan 69) NASA — MSC
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TYPE OF REVIEW,

NUMBER CDR_C_OO2

VERBELE REVIEW ITEM DISPOSITION TETTITTEIL
DATE
INITIATOR ORGANIZAT|ON SYSTEM TEAM NAME

R. Virostek RCA LCRU Checkout

DISCREPANCY/PROBLEM

IRV ICD does not specify vibration requirements for LGA Ass'y.,

TITLE

LGA Ass'y Vibration Requirement on LRV

JUSTIFICATION

LGA assembly test requirements will be required for EM & DVT test,

RECOMMENDATION

MSC is requested to provide data to support EM test starting on 15 November 1970.

RCA's mechanical design need for data is 25 September 1970.

CONTRACTOR S COMMENT

TEAM CAPTAIN RECOMMENDATION

CATEGORY

REMARKS

z&%ﬂﬁVZQA%& aw“Zf /eZ'
ACTION 7 /4
SUSPENSE L\‘N{\Xkl}k/-'

BOARD ACTION
CATEGORY REMARKS
ACT | ON
SUSPENSE
ACT1ON SIGNATURE OF BOARD CHAIRMAN

Approved

SUSPENSE

D Disapproved

MSC Form 505C (Jan 68)
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TYPE OF REVIEW

VEHICLE

REVIEW ITEM DISPOSITION

NUMBER CDR-C-003

COORDINATION

DATE: 9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

B, Trout MSC LCRU Checkout
DISCREPANCY/PROBLEM TITLE

Acceleration Testing of LCRU Battery

MSC requires proof of electrolite retention within the cell under
acceleration environment,

JUSTIFICATION

To demostrate no electrolite leakage under an acceleration environment,

RECOMMENDATIO

Perform test or provide test data on equivalent testing,

CONTHCTOR

whether additional testing will be performed,
quired, authorization and direction will be required.

CDMMENT

oeing used in the PLSS qualified cell. However,
RCA w1ll investigate PLSS/Battery qualification test levels and adv1se MSC

If additional testing is re-
RCA believes that Hamilton

Standard has the qual tests results on the PLSS cell and these should be available

to MSC.
TEAM CAPTAIN RECOMMENDATION
CATEGORY REMARKS
MIC Conewrs ;‘IM / i is5el Loy /wff;
ACTI1ON 7] ) 7
J\amm 7 /Zun\ RO e U /5,45
M?Cﬁm\ A Y
BOARD ACTION
CATEGORY REMARKS
ACTION

SUSPENSE

ACTION

SIGNATURE OF BOARD CHAIRMAN
Approved

SUSPENSE

[:] Disapproved

MSC Form 505C (Jan 69)
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TyPe ofF Review, CDR NUMBER
CDR-C-004
VEHICLE 1 REVIEW ITEM DISPOSITION =
OORD INATION
DATE: 9/16/70
INITIATOR ORGAN I ZATION SYSTEM TEAM NAME
. B, Trout MSC LCRU Checkout
DISCREPANCY/PROBLEM TITLE

Battery and Cell Container Burst Pressure Levels

Verify battery and cell containers burst pressures is at least 1,3 times the
respective relief valve maximum opening pressures,

JUSTIFICATION

To assure no container ruptures during operation,

RECOMMENDATION

Note that Las#nch depressurization is conducted in qual test.

CONTRACTOR®S COMMENT

RCA will investigate and provide information to MSC. No formal test will be
performed unless otherwise directed.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS M‘
gy /VMC’ Ccocw? 3 uwﬁ/ﬁ

;4 M wmd]ka

SUSPENSE
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
’ ACTION SIGNATURE OF BOARD CHA|RMAN
Approved
SUSPENSE
Disapproved

MSC Form 505C (Jan 69) 209 NASA — MSC




TYPE OF REVIEW: NUMBER  0DR=-C=-005
EMICLE s REVIEW ITEM DISPOSITION o
DATE:
INITIATOR ORGANIZATION SYSTEM TEAM NAME
$ B, Trout MSC LCRU Checkout
DISCREPANCY/PROBLEM TITLE .
LCRU Battery Evacuation Activation

During LCRU Battery Cell Activation, after electrolite insertion, with relief
valves removed, evacuate battery down to 0,5 psia max for 15 to 30 sec
then raise to ambient,

JUSTIFICATION
1, Eliminates excess gas  and allows electrolite to soak into cells,

2, Improve cell voltage,

RECOMMENDATION

CONTRACTOR'S COMMENT
RCA/Yardney will implement battery vacuum activation procedure for DVT
and Qual batteries, upon direction,

MSC/KSC should incorporate into procedure for flight batteries.

TEAW CAPTAIN RECOMMENDATION

CATEGORY REMARKS

v R A¢ (Lrw\q‘.b In\Pﬁ-LT OF lmeb&m(da‘-;lsﬁ o w~

2.9, aL@v¢1 03 @3 28/~0
SUSPENSE MF u%mb,\vmmd e d{&mvéé “"\ ‘7/?{/70.
L{\

)y ) oA W milnl WYY
/" BoKRD ACTION [}

CATEGORY REMARKS

ACTION

SUSPENSE

. ACTION SIGNATURE OF BOARD CHAIRMAN
Approved

SUSPENSE
Disapproved

MSC Form 505C (Jan 69) 210
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TYPE OF REVIEW: CDR NUMBER

-C-006
e REVIEW ITEM DISPOSITION oo LDR-C
| DATE: 9=10="70
INITIATOR ORGANIZATIJON SYSTEM TEAM NAME
. C. H. Laubach MCS L.CRU Checkout

DISCREPANCY/PROBLEM TITLE

Acceptance Test - Thermal Cycling

Acceptance Test Program Plans

Item 1/2 thermal - the thermal test does not meet the Apollo spacecraft
program requirements,

JUSTIFICATION

The thermal acceptance test is conducted to disclose manufacturing flaws and
workmanship defects - and requires operation and or continuity monitoring
during temperature transition and at temperature limits to uncover faults,

RECOMMENDATION

The thermal acceptance test levels, durations and monitoring shall be to the
requirements of the enclosure 1,

CONTRACTOR'S COMMENT

Performance of above can be implemented if so authorized and directed,
Potential cost and delivery schedule impacts are expected,

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

Rea to provide wn plo of TT-8T

e

SUSPENSE

BOARD ACTION

CATEGORY REMARKS

ACTION

SUSPENSE

‘ ACTION SIGNATURE OF BOARD CHAIRMAN
Approved

SUSPENSE
D Disapproved

MSC Form 505C (Jan 69) 211 NASA — MSC




ACCEPTANCE THERMAL TEST LEVEL AND DURATIONS

+135°F | F—A-‘_I |
MINIMUM |
CONTROL TEM- 'AMBIENT ~ TEMPERATURE
PERATURE, °F * SWEEP OF
o : - 100°F
tz e l

DURATION

A -TIME TO STABILIZE EQUIPMENT TEMPERATURE PLUS
ONE HOUR MINIMUM

*- EQUIPMENT OPERATED AND MONITORED

- EQUIPMENT FUNCTIONAL/CONTINUITY CHECKS DURING
TEMPERATURE TRANSITION

- 7:7'5 7’5////9‘;_-,. R O af/cé = ,[ yr-yy— CAHN) HAUVE [:—/7‘/// y
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TYPE OF REVIEW, NUMBER
YT REVIEW ITEM DISPOSITION COR=C=007
DATE s 9/16/70 COORDINATION
INITIATOR ORGANIZATION SYSTEM TEAM NAME
J. Miller MsSC LCRU Checkout
DISCREPANCY/PROBLEM TITLE
LRV/LCRU EMC Test - Battery Req,

It is required that RCA provide three (3) LCRU batteries for use in the
integrate EMC test at MSC,

JUSTIFICATION

In order to insure optimum EMI performence of the LCRU during the test,
substitute external batteries or power supplies with the LCRU battery door
open could result in a degraded performance by the LCRU,

RECOMMENDATION

CONTRACTOR'S COMMENT

RCA can divert and replace wia additional procurement DVT batteries to support
EMC tests, if directed, and authorized. This may require shipment of DVT-2
without batteries and may affect RCA DVT effort. RCA will evaluate and advise
MSC of plan, impacts, costs upon receipt, upon request.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

fC»A- &uQe uvvuuf f;\Q.aL,QQﬂ“IE‘J/vf‘ ZM
ACTION

t@bﬁ Cmm 6«/ | twém o«r{-h\ o

S~
SUSPENSE
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
ACTION
[:] A SIGNATURE OF BOARD CHAIRMAN

SUSPEN.SE D Disapproved
MSC Form 505C (Jan 69) 213 NASA — MSC




TYPE OF

REVIEW, CDR

NUMBER  (T)R-C-008

VEHICLE REVIEW [TEM DISPOSITION
DATE, 9/10/70 COORDINATION
INITIATOR ORGANIZATION SYSTEM TEAM NAME

J, Miller MSC LCRU Checkout
DISCREPANCY/PROBLEM TITLE

Radio-luminance (RL) material, Promithium-147, is used for engraving on the
LCRU control panel,

Deletion of Use of Radio Active Material on the LCRU Control

JUSTIFICATION
Deletion of the:

1., Amount of paper and spec in handling and controls required due to the use of

RIL, material,

2, Normal'Non-RIL'"engraving would be adequate of lunar use,
3., Crew training of LCRU Mode Positions and Ground Control confirmation of

crew operation,

RECOMMENDATION

Delete use of Promithium-147 on LCRU control panel,

Action Itenm,

CONTRACTOR'S COMMENT

Present design consists of RL Control Panel based on MSC inputs at TI-1
RCA can delete RL if so directed,

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARK S
ACTION
SUSPENSE
BOARD ACTION

CATEGORY REMARKS

o )

'R TN ALOVIRE,
ACT I ON Cew EevgmeuT — Lowvaae Sukrsc LUSHT ryg ¢ %
VAR OF TM1s el 76 ¢ W1 GUE
SUSPENSE
rerton [:] SIGNATURE -OF BOARD CHA|RMAN
Approved \

SUSPENSE 3

L) Yroun, C
E Disapproved ' ‘/’/(‘\‘\7 P }/\ niiLrs ()//'/f’/'"/t)

MSC Form 505C (Jan 69)
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TYPF OF REVIEW, HUMBER CDR~C~00
REnlCLE REVIEW ITEM DISPOSITION ey 2
DATE 9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

C. Laubach MSC LCRU Checkout

DISCREPANCY/PROBLEM TITLE

LCRU Qual Test - Random Vib,

Qualification Test Program Plans,
Item I/ 1, Random vibration qual, assurance incomplete qual coverage for
environmental acceptance test level,
RCA interpretation - The Random vibration qualification assurance level (for
potential three recycles of ATP vibration of LCRU assembly) is equivalent to the

ATP level but should be tested at 1.3 times ATP level. Also operating test should
be performed during vibration

JUSTIFICATION

The qualification test should provide the confidence that the acceptance
test level has not reduced the hardware useful life by qual test at
1,3 times the acceptance vibration test g-RMS level,

RECOMMENDATION
Change,_ I, 1, Random Vibration Qual Assurance.to test parameters of:

0,067g"/Hz max level for 4,0 minute axis, with a functional/continuity check
of hardware during vibration,

CONTRACTOR'S COMMENT

RCA will perform recommendation.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARK

(S W‘\‘LL, ?0,

ACTION

Mmi%w;
SUSPENSE W”‘&

BOARD ACTION

CATEGORY REMARKS
ACTION
SUSPENSE
ACTION SIGNATURE OF BOARD CHAIRMAN
Approved
SUSPENSE
D Disapproved
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TYPE OF REVIEW:

CDR

NUMBER

vEHICLEL REVIEW ITEM DISPOSITION e CTR-C-010
DATE: 9-16=70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

R. F. Virostek RCA LCRU Checkout
DISCREPANCY/PROBLEM TITLE

LM MESA Vibration Test Data

IM ICD indicates that IM MESA vibration test data would be available
in July 1970.

JUSTIFICATION

RCA requires test data by 21 September 1970.

RECOMMENDATION

RCA requests test data or indication that the levels of IM ICD are to
be used for DVT and Qualification test,

CONTRACTOR'S COMMENT

CATEGORY

TEAM CAPTAIN RECOMMENDATION

REMARKS
ACTION
SUSPENSE
BOARD ACTION
CATEGORY REMARKS e
. > 5 A o G2/ 7
ACT 10N M wirec Phoyr 0& 245 70 / // “
SUSPENSE
ACTION E\ SIGNATURE-OF BOARD CHAIRMAN
Approved N .

SUSPENSE (W ‘%FLL(A

D Disapproved 2. W [/\ » ,‘(/(,‘ (///d)(.)
MSC Form 505C (Jan 639) 216 y NASA — MSC




TYPE OF REVIEW, NUMBER
venroies REVIEW ITEN DISPOSITION e CDR-C-O1
DATE 9-10=70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

J. Miller MSC LCRU Checkout
DISCREPANCY/PROBLEM TITLE

LCRU Battery Qual Test - shock, rupture

MSC does not iequire the 78g- shock test,

JUSTIFICATION

The battery is o be qualified to 60g shock. The rupture test can be qualified
to this level.

RECOMMENDATION

CONTRACTOR'S COMMENT

RCA will revise test plans to delete shock rupture test.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS i
Q -
Rea-T sopmd- cae Q) ¢ a@pﬂgw;t(n

ACTION . I

fﬁ/i A é}44uéZ14, U~
SUSPENSE

BOARD ACTION

CATEGORY REMARKS
ACTION
SUSPENSE
ACTION [:] SIGNATURE OF BOARD CHA|RMAN

Approved
SUSPENSE

[:] Oisapproved
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TYPE OF REVIEWy NUMBER

CDR=-C-012
el bl ey T REVIEW ITEM DISPOSITION T TTTE ALY
DATE 1 9/ 10/7(0 .
INITIATOR ORGAN [ ZAT10N SYSTEM TEAM NAME
H. Kyle MSC LCRU Checkout
DISCREPANCY/PROBLEM TITLE

LCRU Englneerlng Model/MSFN Systems Test at MSC

MSC requires an Engineering Model LCRU to support total systems testing for
30 calendar days at MSC during December 1970-Jan 1971,

JUSTIFICATION

Total systems performance and compatibility data are mandatory to verify
LCRU compliance with design performance and interface parameters, DVT=-2

was originally intended to support MSC test, DVT-2 is now flight backup unit.

RECOMMENDATION

CONTRACTOR'S COMMENT

RCA requires Eng Model LCRU through April 1971, Additional EM can be
available by 15 December 1970 if direction and authorization is made
by 18 September 1970. Budgetary costs for this unit are $100K.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS
ACTION
SUSPENSE
BOARD ACTION
CATEGORY REMARK S ‘2( A q’OLU'\/éﬂMV)t_. B\f -2, VAN (T
ACTION ﬂ’ : 4

ol amd)pnwwfz/
AS Ond E N

SUSPENSE

=) 'be@uw\ /2—//(1/70..
e Ce. +Mm ¢t FUSHT VNIT ) Prics

ACTION SIGNATURE OF BOARD CHA|RMAN
Approved

/)U /((_ ’ﬂlﬁlt’/

WYt~
SUSPENSE D Disapproved [ Y.()\/(’/ s Cf‘/(¥/7()

LAY
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TYPE OF REVIFW;y NUMBER
-C-0
Vewrcus REVIEW ITEM DISPOSITION. B
DATE: 9/16/°(0
INITIATOR ORGANIZATION SYSTEM TEAM NAME
R. F. Virostek RCA LCRU Checkout
TITLE
PISCREPANCY/PROBLEM o Signal Strength Meter Measurement Tolerance

SE-C-0043A Paragraph 4,29 requires a + 2 db tolerance on the S-Band Signal
Strength measurement, Present meter Tbontrol Panel) measurement cannot achieve
stated accuracy,

JUSTIFICATION

The LCRU design is configured to monitor the signal strength (AGC) in the
Control Panel meter only, This is no longer a Telemetry Downlink Signal,

RECOMMENDATION

Delete the tolerance requirement for Signal Strength in the SE-C-0043A since RCA
will provide a calibration curve during Acceptance Test,

CONTRACTOR'S COMMENT

MSC to update specification,

TEAM CAPTAIN RECOMMENDATION

REMARKS%‘\&)L“\M m‘p

w;m bt \f&&w
Dt

“ BOARD ACTION

CATEGORY

CATEGORY REMARKS

ACTION

SUSPENSE

ACTION SIGNATURE OF BOARD CHAIRMAN
Approved

SUSPENSE
Disapproved
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TYPE OF REVIEW: e CDR-C-01L
VEHICLE s REVIEW ITEM DISPOSITION s
DATE: G-16-T70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
N. Farmer MSC LCRU Checkout

DISCREPANCY/PROBLEM TITLE

ATP Vibration Operations

RCA has not stipulated its phllosophy regarding what ATP checks it will make
under the vibration environment,

JUSTIFICATION

The voice mode is in operation during rover lunar traverse, therefore the LCRU
should be operated in ATP under vibration to (a) ensure quality (b) ensure
vibration compatibility,

RECOMMENDATION

RCA to define selected tests under ATP vibration, (RCA has already done it
for thermal ATP)

CONTRACTOR'S COMMENT

RCA will perform an operating vibration test in the PM1/WB or PM1/NB mode,

Specific parameters to be measured will be provided in the ATP Plan, due for
submittal by mid October 1970,

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS ‘ ‘! E( M
J /& Ud\ A Com
ACTION m (_ ¢ & ~
L PLV.VA 2,
/
SUSPENSE
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
ACTION SIGNATURE OF BOARD CHAIRMAN
Approved
SUSPENSE [:] Disapproved
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TYPE OF REVIEW: NUMBER CDR-C-015
VEHICLE s REVIEW [TEM DISPOSITION T AT
DATE: 9-16-70
INITIATOR ORGAN I ZAT I ON SYSTEM TEAM NAME
J. Miller MSC LCRU Checkout
DISCREPANCY/PROBLEM TITLE .
Dummy Batteries for KSC Test

It is required that RCA provide two (2) dummy batteries with Diode protection
to support testing at KSC.

JUSTIFICATION

Units required to limit wake on flight connector and reduce potential of
damage internal to LCRU battery compartment,

RECOMMENDATION

CONTRACTOR'S COMMENT

RCA can provide battery interface with diode protection, if directed,.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS ‘D .7_ {
L gu‘nm\\' A\ o W
SUSPENSE
BOARD ACTION
CATEGORY REMARKS
ACT10ON
SUSPENSE
ACTION SIGNATURE OF BOARD CHA|RMAN
Approved
Sus
USPENSE D Disapproved
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Type oF Reviews CDR NUMBER

CDR=-C-016
Ctmeies REVIEW ITEM DISPOSITION YT
DATE 9=16=70
INITIATOR ORGANBZATION SYSTEM TEAM NAME
R. Sinderson MSC/EE16 LCRU Checkout

DISCREPANCY/PROBLEM TITLE DVT Test Program Plans

Jtem 1, HGA is not operated during solar—radiation/thermal-vacuum testing and
therefore any design degradation cannot be measured,

Item 2. One single battery is not exposed to sequential mission conditions,
Item 3, If thermal-vacuum is not deemed necessary in LGA DVT testing,why does
Bendix require T-V testing on each flight unit?

JUSTIFICATION

RECOMMENDATION
Jtem 1, Radiate into antenna coupler and compare pre-test received level with
during-test level,
Item 2, One single battery should undego the 3 specified vibration levels and
then the wet-stand/thermal-vacuum test in order to simulate mission usage.
Ttem 3, RCA to provide rationale for necessity of LGA T-V acceptance testing,

CONTRACTOR'S COMMENT

/ e&ﬂj doeJ rloff?éc—n-n,..g“&’_ U(’/’ /omllﬁ(d[
2. Rea us ‘”V“"h%aj‘v7 - td‘l‘// Gdvde b ?ﬁ»a/a,

3 Bla @ romminds o clinge G Senog e

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARK S

ACTION m\gc CJ)MM.(O W‘J{Ié\ EC'A CM¢ - MJ C“
W'” j’\'\'*’h& |V t:éfnddi OSSl‘J-/«% Wﬂ”f//déﬁ

tfem /. W Qe f/ //¢WZ;V

BOARD ACTION ’

CATEGORY REMARK S

ACTI0ON

SUSPENSE

ACTION [::] Apatoved SIGNATURE OF BOARD CHAIRMAN

SUSBENSE D Disapproved

MSC Form 505C (Jan 69)
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TYPE OF REVIEW, LUR NUMBER ODR-C=O017
e . REVIEW ITEM DISPOSITION T ———
?:::;ATOR 9-1 -70 ORGANIZATION SYSTEM TEAM NAME
‘ R. Sinderson MSC/EE16 LCRU Checkout
DISCREPANCY/PROBLEM TITLE ‘
Qualification Test Program Plans

Item 1: A single battery does not undergo sequential environments,
Item 2: HGA thermal-vacuum test is redundant to DVT test,

JUSTIFICATION

RECOMMENDATION

Item 1: Sequence a single battery through the vibration and wet-stand/thermal-
vacuum (hot case) environments,
Item 2: Delete T-V test and switch S-R/T-V test from DVT to qual test;.

CONTRACTOR'S COMMENT

/,&_ i cve-C-bviL
2._2ca w1“ aDu\m £L7 TI-$

TEAM CAPTAIN RECOMMENDATION
CATEGORY REMARKS

ACTION n’\rgc__ LL?’(‘QQ_;\.\//%M /s/
SUSPENSE M)WV [ |

BOARD ACTION

CATEGORY REMARKS

ACTION

SUSPENSE

ACTION SIGNATURE OF BOARD CHAIRMAN
Approved

SUSPENSE
Disapproved
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TYPE OF REVIFW, CDR NUMBER CDR-C-018
Dy REVIEW ITEM DISPOSITION L
DATE 9-16-70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

R. Sinderson MSC/EE16 LCRU Checkout
DASCREPARCT,AREBLEN "™ Test Parameter Definitions

Item 1: HGA, LGA and battery DVT, qual and acceptance testing are performed at
the subcontractors, RCA has not submitted an outline of the electrical parameters
which will be verified during these tests,

Item 2: RCA has not submitted an outline of those LCRU unit electrical parameters

which will be tested during DVT and qual testing., Fer—aeeeptanee—testing—thermed
“Bt-net—sibugition-—roraweberg-were—-isted,

i)
L
pEraTT e r—out ey

= MITELVA ,
Item B: Test parameter outlines were not submitted for eleétronic subassembly VeV

DVT and acceptance testing. A

RECOMMENDATION

RCA to supply the required information, MSC has prepared parameter outline forms
for each LCRU subassembly and for the LCRU assembly, RCA merely requested to
provide applicable check marks by the parameter to be verified,

CONTRACTOR'S COMMENT

- R, LG o Dalfray, Pean s avo P dudes

CRCA WL Sus . : = e SAS7 AT - 7

ﬁuja'«f; ‘ffl il il e DT E QUL afeycanls oo Cooescllianlipne 4
£ Tl el . -

M 5C, /? (D 7 /4%&117 /f@oﬂa , Z{uz«ﬂ ﬁaf{zf'
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/‘/’-"'f Tt s sl

e,

W

L?

Jr g pleg ol A -
/ 7 &l TEAM CAPTAIN RECOMMENDATION
CATEGORY REMARKS
(_ CQQTrQJL<>
ACTION Jm ¢ :
ﬂ/«é}m’\n S
L)
SUSPENSE
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
ACTION (::] Nonr avad SIGNATURE OF BOARD CHAIRMAN
SUSPENSE D Disapproved
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TYPE OF REVIEW, NUMBER  DR=-(C~-019
CEHLOLE REVIEW ITEM DISPOSITION s
DATE: 9-17=70
INITIATOR ORGAN I ZATION SYSTEM TEAM NAME
R, Sinderson MSC” LCRU Checkout

TITLE N .
BESUREPANEY/AREDOLES Stowage Container Testing

Testing of stowage container is excessive,

JUSTIFICATION

Cost and schedule saving,

RECOMMENDATION

Delete 3g sine vib, in DVT, and humidity and launch depressurization in qual *
testing,

CONTRACTOR'S COMMENT
1. RCA does not recommend deletion of Sinusoidal Vibration EL/B Test because of:
a, Pending evaluation of LM MESA vibration levels,
b. Random Vibration E L/B levels will not provide adequate verification of
design resonances at frequencies below 100 Hz,

2, Deletion of Humidity and Launch Depressurization Tests in Quallflcatlon Tests
is acceptable to RCA pending results of DVT,

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

ACTION

—— 0"

BOARD ACTION

CATEGORY REMARKS

ACTION ///Jé @4/}7/_(/,&}( ur ' ‘(_/(’ Y (mfnf,w(,(?(‘

SUSPENSE

ACTION SIGNATURE ,OF BOARD CHAIRMAN
Approved g &

USPEN [\JFI,Y\’\ \lli’/\
SUSPENSE D Disapproved F(IJ‘ (Z_U L {xu 1 ‘7/’\}—“,
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TYPE OF REVIEW:

NUMBER

CDR=~C~-020
el REVIEW ITEM DISPOSITION TSI
DATE: I=-L(={0
INITIATOR ORGANIZATION SYSTEM TEAM NAME
R, Sinderson MSC LCRU Checkout

DISCREPANCY/PROBLEM

TITLE

Battery Testing

Excessive vibration testing.

JUSTIFICATION

Cost and schedule saving,

RECOMMENDATION

qual test,

DVT - Delete 3g and 1.5g vibration testing,

Qual = Delete 3g and 1,5g vibration testing.

Add operating test at 2,5g like for

CONTRACTOR'S COMMENT

BATTERY TEST

RCA does not recommend deletion of DVT wibration testing because:

1, Actual LM MESA vibration levels are presently being evaluated by GAC,

QUALIFICATION

3. The Yardney DVT will start week of September 27,
performance of an operating 3,0g sine vibration test,

2, No acceleration testing or other low frequency testing would be performed
on DVT batteries in IM MESA environment or in LCRU Ass'y DVT,

RCA will investigate

Pending results of Yardney's DVT vibration tests and confirmation of
IM MESA levels, RCA recommends retention of existing qualification test,

éCQ» vo diyeu s m,uw@cm: W\Itk

HarQrsy ~ adyue MAC B9 ‘f/’ff/w
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TYPE OF REVIEW: NUMBER

VEHICLE REVIEW ITEM DISPOSITION CDR-C-021

COORDINATION
DATE ¢

INITIATOR ORGANIZATION SYSTEM TEAM NAME

R, Sinderson MSC LCRU Checkout

DISCREPANCY/PROBLEM TITLE

LCRU Acceptance Testing

Item 1: RCA listing of test parameters is not totally complete,
Item 2: Parameters tested under temperature envifioment need to be increased,

JUSTIFICATION

RECOMMENDATION
Item 1: Add the following: Pre-ATP 1, 10V/14V regulation
. DC/DC converter regulation
. Bus noise (28v, 16v, 10v, 1Lv)
. ULSP AGC check
. Uplink-Downlink Crosstalk
. Ground isolation
. Performance, 27-33V voltage
Item 2: Parameters squelch level and vox level should be added for check durlng
temp,

ATP

-F?LO n = LD hJ

CONTRACTOR'S COMMENT

Item 1: a, Pre-ATP
RCA will perform stated tests prior to start of ATP
b. ATP

1, ULSP AGC measurement is made as part of the uplink dynamic
range test,

2. During ATP uplink parameters are measured with respective
downlink channel loaded thereby incorporating crosstalk,

3. LCRU Ground Isolation Test will be performed,

4, Selected tests will be performed at the DC input voltage
extremes,

Item 2: Uplink squelch will be verified at temperature extremes, 1

ACTION W\SL a?’QQ'A WQQ {20 COM
tt/meu(,~

SUSPENSE
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TYPE OF REVIEW,

NUMBER  0DR-C-022

CENTCLE S REVIEW ITEM DISPOSITION T
DATE:
INITIATOR ORGANIZATION SYSTEM TEAM NAME

N, B, Farmer MSC LCRU Checkout

DISCREPANCY/PROBLEM TITLE

Acceptance Testing: TV Channel Distortion (TV RMT Mode) and TV/Voice SC Distortion,
Testing advocated by RCA appears minimal in order to verify TV channel
distortion and intermodulation problems with SCO.

JUSTIFICATION

This is-only testing available at RCA to ensure TV channel compatibility,

RECOMMENDATION

Buy pattern TV generator and utilize for above testing. Monitor thru receiver
on scope,

CONTRACTOR'S COMMENT

RCA will perform second and third order intermodulation products of two sinsusoidal
signals (below 600 KHz) at video input at no cost, Upon direction and authorizatiot,
RCA will procure pattern TV generator,

Schedule and cost impact to be presented by TI=5.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS
g
, 3., T

ACTION @LQ 4 72 AQQ‘QA\\A,M) CV"‘M l N
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TYPE OF REVIEW.

CDR

NUMBER CDR-C-023

VERICLE 3 REVIEW [TEM DISPOSITION T
DATE 9-19-10
INITIATOR ORGANIZATION SYSTEM TEAM NAME

R. Sinderson MsSC LCRU Checkout

DISCREPANCY/PROBLE

TITLE

MSC Test of LCRU Engineering Model

1, LCRU EM operated with -85 dbm squelch level (both receivers) rather than

~100 dbm,

2, Uplink to dowvmlink turn-around occurred on voice mode,

JUSTIFICATION

RECOMMENDATION

Determine LCRU EM hardware problenm,

CONTRACTOR'S COMME

NT

RCA will evaluate and test the EM and provide results of investigation by TI-5.

TEAM CAPTAIN RECOMMENDATION

CATEGORY

ACTION

SUSPENSE

WW?/ Tk

BOARD ACTION

CATEGORY

REMARKS

ACTION

SUSPENSE

ACTION

[:] Approved
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[:] Disappro
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TYPE OF REVIEW: CDK NUMBER CDR-C-QJ\"/

P REVIEW [TEM DISPOSITION ETTITTIT
DATE: 9/L7/70
INIT]IATOR ORGANIZATION SYSTEM TEAM NAME

B, Trout MSC LCRU Checkout

DISCREPANCY/PROBLEM TITLE

LCRU Battery = Cell. Lot Testing

Inadequate lot cell sample testing,

JUSTIFICATION

RCA proposed smaple level is 2% or less of production lot, This sample
level is not adequate,

RECOMMENDATION

MSC requires RCA to sample test the LCRU battery cells at a level of 2 cells
per battery with all cells being from the same production lot,
This testing level is consistant with IM battery testing.

CONTRACTOR'S COMMENT

The LCRU battery cell is the same as the flight qualified PLSS cell,
RCA does not recommend increasing the sample level, but RCA will direct
the vendor supplier to increase the sample size upon direction and

authorization,
TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS \
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SPLINTER MEETING MINUTES
LCRU CRITICAL DESIGN REVIEW
SEPTEMBER 16, 1970

Subject: Program Support: Reliability, Configuration Control, and
Quality Control

Reference: LCRU Critical Design Review Agenda Item 11.0 "Program
Support"

These minutes record the Action Items and Discussion Items of the LCRU Critical
Design Review, Program Support Splinter Meeting.

RCA NASA
- L. CARLI'NLO \R_ngram Support 7 174 A&

AR ﬁ%\ae@ Bt Sinee

G.R. FLOYD, Qu
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ATTENDEES:

NASA:

N. Bates

M. Ellinor

J.J. Fitzgerald
D.D. Becker

B. Fraustro

RCA:

R.T. Walker
W.L. Carlino
G.R. Floyd
H.B. Yarbrough
G.L. Grace

ACTION ITEMS:

All Reliability Action Items were submitted as Review Item Disposition Forms

AGENDA ITEM 11.0

GE/Rel.
GE/Rel.
NASA/ND6
MSC/Rel.
MSC-LEC

RCA-Reliability

RCA - PMO

RCA - QA

RCA - Configuration Management
DCAS - DCASO/RCA, Camden, N.J.

(RIDs) i.e. both RCA and NASA.
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Page 3 of L

Reliability, Configuration Control and
Quality Control Splinter Meeting

RDT 1

RDT 2

RDI 3

RDI L

RDI 5

RDI 6

RDT 7

RCA requested approval of the Reliability Plan. A RID will be submitted
for this item.

RCA submitted an information copy of Part Approval Request LC=U5 covering
a Kelvin Thermistor Part No. HRL301l. RCA will submit this item via

ECP for qualification.

Reference RID No. PCDR-20-1: NASA agreed that this item remains open

pending RCA receipt of data from Republic and review of same.

Reference RID No. PCDR-20-2 Aerovox (EF-5-1000/TL05-0110): NASA submitted
a letter received by NASA from Aerovox. A copy of this letter was given
to RCA at the Splinter Meeting. Based upon the Aerovox letter dated
9/9/T70, RCA recommends continuation of qual test effort on this item.

The RID response has been modified per above.

Reference RID No. PCDR-3, ATC-100 (Item 3) NASA did not have any additional
life test gata . Therefore, the RCA response to this RID still holds.

RCA submitted Revision C to the RCA Quality Plan in response to ECP 25/
CCA 14 and TI-1-13 ECP-3 (Radiological). NASA will review the plan as

part of the normal NASA review cycle.

RCA presented proposed responses to the NASA comments. Also, RCA sub-
mitted and presented the actual Configuration Control Plan (LRPL-CC-1)

Changes (Revision B). NASA response to the NASA comments are as follows:

NASA COMMENT NO, NASA RESPONSE
il NASA agrees
2 NASA agrees. Refer also to RID regarding up=-

grading SE C 0043 to include additional
performance items.

NASA agrees

NASA agrees

NASA agrees

N 1w

The NASA comment is withdrawn pending nego-
tiations as part of the NASA RECP.

NASA agrees

NASA agrees

NASA agrees

10 933 NASA agrees

O 0
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Reliability, Configuration Control and
‘ Quality Control Splinter Meeting

RDI 8 QA Review of DVT Flow Charts (SII-QA-1 dated 14 Sept. 1970)
LCRU CDR

ATTENDEES:

J. Fitzgerald, NASA
G. Grace, Camden DCAS QA
G.R. Floyd, RCA

Attached Flow Charts were reviewed and Inspection Points were discussed and

finalized. This included both RCA & Inspection Agency mandatory and surveillance
Quality coverages.




SII-QA-2
14, September, 1970
ATTACHMENT

ICRU R & QA Splinter Mtg.

TABLE OF CONTENTS

SECTION T FLOW CHARTS PAGE
#1002 LCRU Unit Integration Flow 1 thru 6
#1010 AM Receiver Assy/Test 7
#1011 AMP/RF Mixer , 8
#1012 AMP/IF Audio 9, 10
#1013 Cordwood Assemblies (AMP/IF) 11, 12
#1020 - Signal Processor Up-Link 13, 14
#1021 Cordwood Assemblies (Up-Link) 15, 16
#1022 Terminal Bd. Assembly ' 17
#1030 Signal Processor Down-Link 18
#1031 Shap Filter (Signal Proc. Down-Link) 19
#1040 Transmitter AM 20
#1050 Voltage Regulator 21
#1060 Control Panel 22, 23
#1070 DC/DC Converter 24
#1071 DC/DC Reg. Control/Cap. Assembly 25
#1080 H.G. Ant. Optical Sight 26
#1090 Wax Packets - Containers 27
#1100 Purchased Assy. Flow | 28
#1201 Fab Detailed Parts Flow 29
#1202 Fab Chassis Mach/Finish 30, 31
SECTION TII INSPECTION INSTRUCTIONS
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type of reviews, CDR NUMBER  CDR=R=~1
VeRIELE REVIEW I[TEM DISPOSITION T
0ATEr  Q.]15-70 . : : b
INITIATOR ORGANIZATION SYSTEM TEAM NAME
. Program Support
N. Bates MSC - ILCRU R&QA
£
B SCRERUNEYPROBLEN "™t Pamily Tree LCRU Flight Model ‘

No break down of schematics on S-Band Transmitter or S-Band Receiver.

JUSTIFICATION

Drawing tree should reflect schematics as well as assembly drawings.

RECOMMENDATION

RCA to submit to MSC all schematics.

CONTRACTOR'S COMMENT

1. Drawing tree is not a requirement of contract per SE Contract requires "Good

Commercial Drawings"

2. A drawing tree is not a requirement of MIL-D-1000; MIL-D-1000 requires an.

indented parts list

3. The drawing tree was supplied as a convenience item. It will reflect the

schematic numbers of all RCA items. Since the drawing tree does not go down below
the subcontract end-item. subcontractor schematics will not be referenced on dwg.tree

TEAM CAPTAIN RECOMMENDATION

MAC (L4 \M‘w\

wnv&ﬁw,\ D{ 9/#

SUSPENSE

CATEGORY REMARKS

BOARD ACTION

CATEGORY REMARKS
ACTION
'
SUSPENSE
ACTION SIGNATURE OF BOARD CHAlRMAN
Approved

SUSPENSE
[:] Disapproved
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CDR-R-1
. CONTRACTOR'S COMMENT (Continued)

L. RCA has not "required" that subcontractors prepare drawing trees. RCA has
required subcontractors to prepare indentured parts lists.
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Al
TYPE OF REVIEW: CDR

VEHICLE s

DATE . 9-15-70

REVIEW ITEM DISPOSITION

NUMBER CDR=Re=Z

COORDINATION

INITIATOR ORGANIZATION SYSTEM TEAM NAME
N. Bates MSC LCRU Program Support
DISCREPANCY/PROBLEM TITLE

Family Tree - LCRU Flight Model

Baseband conditioner and ampl. IF/Audio have sqme schematic no.

JUSTIFICATION

Drawing tree should reflect correct drawing no.

RECOMMENDATION

CONTRACTOR'S COMMENT

Drawing tree will be reviewed and corrected where required.
is a convenience submittal.

Drawing tree

TEAM CAPTAIN RECOMMENDATION

[:] Disapproved

CATEGORY REMARK S , d_;
YY\\'s xAhfiik Com

ACT1ON / - L\N{\WAL’-

SUSPENSE

BOARD ACTION

CATEGORY REMARKS

ACTION

SUSPENSE

ACTION SIGNATURE OF BOARD CHAIRMAN
Approved

SUSPENSE
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TYPE OF REVIEW, LR NuMBeR  CGDR=R=3
VEHICLE: . REVIEW ITEM DISPOSITION RO uATION
DATE ¢ 9/1L5/ (0 .
INITIATOR ORGANIZATION SYSTEM TEAM NAME

D. Becker MSC ICRU R&QA
DISCREPANCY/PROBLEM TITLE Parts .

Parts derating tebulation has not been submitted to MSC. The tabulation is to
be prepared 3 weeks prior to CDR and is a Class IIT document (Submit by RCA
on request).

JUSTIFICATION

The derating tebulation needs to be reviewed by MSC/Reliability.

RECOMMENDATION

RCA to submit parts derating tebulation to MSC for review.

CONTRACTOR'S COMMENT _ Paragraph 5_5d

SEC 0043 requires submittal of Parts Application Reviews "For information two
weeks prior to CDR (submitted on request only). RCA will respond to this request
two weeks prior to TI-5 (Oct. 20, 1970).‘r§¥“féported in the reliability status
this effort has only been completed on a preliminary basis, i.e., calculated

or preliminary engineering model data. The derating tabulation will be updated
to reflect DVT data.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS 4ﬁ
Y‘\Es(,, cxtyféuL» \Ap&j: c/UTvuqu:*'
ACTION / 7 /] - i
SUSPENSE
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ACTION
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TYPE OF REVIEW: CDR NUMBER CDR=R=l}
NEHICLES REVIEW ITEM DISPOSITION T
DATE 9[]_5/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
D. Becker MSC ICRU R&QA
DISCREPANCY/PROBLEM TITLE
Seal Tests .

The pressure seal of the LCRU is essential for satisfactory action. Any leaks

of the LCRU developed between acceptance test and flight will not be detected.

A small leak will permit the internal pressure to go to 14.7 PSIA and will result
in overpressure of the case during launch.

JUSTIFICATION
This is a real failure mode and should be protected against.

RECOMMENDATION

Include some method in the PIA test that will ensure the LCRU internal
pressure is per specification (7.5 PSIA).

CONTRACTOR'S COMMENT

RCA is providing the facility for checking internal LCRU pressure via a presSure
transducer mounted in the pressurized compartment. This will permit pressure
measurements during the time interval between acceptance testing and pre-flight
tests.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

MSC @ yiees cmwd" ;%W‘Zw

WML
SUSPENSE

BOARD ACTION

C{TEGORY REMARKS
ACTION
SUSPENSE
ACTION SIGNATURE OF BOARD CHA|RMAN
Approved
SUSPENSE :
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type of review, CDR NUMBER CDR-R-5
VERVCLES REVIEW ITEM DISPOSITION T TI
DATE: 9]]_6ﬁ0
INITIATOR ORGAN I ZATION SYSTEM TEAM NAME

W. Carlino RCA ILCRU R & QA

DISCREPANCY/PROBLEM TITLE

NASA Document Approval

The following documents have been submitted to NASA in accordance with the
contract: .

Reliability Program Plan (Approval)

Electrical Parts List (Review)

Parts Specification (Review)

Failure Mode and Effects Analysis (Review)

JUSTIFICATION

Contract requires NASA approval or comments.

RECOMMENDATION

NASA approve or comment as necessary.

CONTRACTOR'S COMMENT

MSC reliability will provide to ASPO review/approval comments for each of the
above documents. ASPO to provide communication to RCA.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

ACTION Concur on NASA's proposed action.
msc Wi forwasd A \,(Mbk.Q thwd:,\ ‘*17 TI'S—
SUSPENSE Q éé;ﬂﬁd‘: WY"BS/(,Q/L(,\

t
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BOARD ACTION

CATEGORY REMARKS

ACTION
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ACTION SIGNATURE OF BOARD CHAIRMAN
Approved
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TYPE OF REVIEW: oo NUMBER CDR=R=6

vemcier REVIEW ITEM DISPOSITION e

DATE 9/15/°(0

INITIATOR ORGANIZATION SYSTEM TEAM NAME
D. Becker MSC ) ICRU R & QA

DISCREPANCY/PROBLEM TITLE

Burn-In and Screen Parts for DVT #2

DVT #2 unit has been designated for flight by CCA #1L. CCA #1L4 states that
BI & S parts shall be used "to the greatest" extent possible". MSCI 5330.5
states that all flight equipment shall have 100% BI & S parts. Not all EEE
parts in the LCRU will be Burn-In and Screen.

JUSTIFICATION

MSCI 5330.5 establishes center policy.

RECOMMENDATION

Provide direction to RCA to expedite BI & S Program for DVT-2 by utilizing
screening laboratory approach.

CONTRACTOR'S COMMENT

RCA does not recommend DVT-2 be used as a flight unit unless in an
emergency when a flight unit is not available.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARK S
ACTION
SUSPENSE
BOARD ACTION
CATEGORY REMARK S
7
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Type of rReviews CDR NUMBER CDR=R=7
VEH 1CLE s REVIEW ITEM DISPOSITION T
CATE 9/15/70
INITIATOR ! ’ ORGAN | ZATION SYSTEM TEAM NAME
D. Becker MSC ICRU R & QA
DISCREPANCY/PROBLEM TITLE Qual. Test Plan
[}

Qualification Test Plan has not been submitted to MSC and can not be reviewed
for CDR.

JUSTIFICATION

The contract states that the "Qual. Test Plan shall be submitted 75 days prior
to intended mdse". :

RECOMMENDOATION

RCA to submit Plan as soon as possible to enable earlier MSC review and
integration of comments.

CONTRACTOR'S COMMENT

Qualification Test Plan will be submitted 75 days prior to start of test, i.e.,

20 January 1971. Test Plan information has been supplied at each T.I. and at
the PDR.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS
1106 W Com N,
ACTION A( aw/" 0““&"" )
wM 0
‘ {
SUSPENSE
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
ACTION SIGNATURE OF BOARD CHA|RMAN
Approved
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TYPE oF PEVIEW: CDR NUMBER (T)R_R=8
VeRIELEs REVIEW ITEM DISPOSITION B
DATE: 9/15/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
‘ D. Becker MSC ICRU R & QA
DISCREPANCY/PROBLEM TITLE
Design Verification Test Plan .

Verification Test Plan has not been submitted to MSC in Data Package.

JUSTIFICATION

The contracts states that "design verification test plans shall be submitted
75 days prior to intended use".

RECOMMENDATION

RCA to submit design verification test plan.

CONTRACTOR'S COMMENT -

Design Verification Test Plan will be submitted 75 days prior to start to test,

i.e., 6 November 1970. Test Plan information has been presented at each T.I.
and at the PDR and CDR.

TEAM CAPTAIN RECOMMENDATION
CATEGORY REMARKS

ACT1ON mcﬁw wwbl o d

BOARD ACTION

SUSPENSE

CATEGORY REMARKS

ACTION

SUSPENSE

‘ ACTION SIGNATURE OF BOARD CHAIRMAN
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Type of REview:.  CDR NUMBER CDR=R=9
SEHIBLES REVIEW [TEM DISPOSITION e
oateEr  9/15/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
Program Support
N. Bates MSC . . LCRU R & QA
DISCREPANCY/PROBLEM TQ}E . ‘ . C

Potential venting of battery electrolyte could exist onto suit.

JUSTIFICATION
Establish safety and reliability of astronauts suit in EVA is a requirement.

RECOMMENDATION
Inspect batteries before installation to insure electrolyte doesn't exist
on battery.

CONTRACTOR'S COMMENT
adR -<€~003
Refer to RID No. %) from the test meeting.

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

ACTION w j(ﬂ‘ W
y

7/ aﬁARn ACTION

CATEGORY REMARKS
ACTION
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ACTION SIGNATURE OF BOARD CHAIRMAN
Approved
SUSPENSE
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TYPE CF REVIEW CDR

VEHICLE s

DATE s 9/15/70

NUMBER CDR=-R-10

REVIEW ITEM DISPOSITION

COORDINATION

INITIATOR ORGANIZATION SYSTEM TEAM NAME
N. Bates MSC LCRU Program Support
R & QA

DISCREPANCY/PROBLEM

TITLE

VHF Antenna Orientation (Walk Mode)

Antenna Polarization (VHF) in walk mode is 90o out of phase.

JUSTIFICATION

Verification of VHF LCRU Antenna Orientation should be conducted to assure max.

range be obtained.

RECOMMENDATION

1. Stow PLSS Antenna or LCRU antenna.

2. Perform verification test that will demonstrate satisfactory communication

will be obtained.

CONTRACTOR'S COMMENT

VHF Antenna during walk is presently in polarization phase, however, RCA will
evaluate effects of antenna orientation and make recommendations at TI-6.

TEAM CAPTAIN RECOMMENDATION

CATEGORY

REMARKS
*& &}vﬁJ DQ’L,
ACTION N ’
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TYPE OF REvifw,  UDR NUMBER  CDR-R=-11
T 7  REVlEH ITEM DISPOSITION IO
DATE 9/15/70 : i
INITIATOR ORGﬂNIZQTION "— “hu ?YSTEM TEAM NAME
D. Becker MSC | 1crU R & QA
TITLE
DISCREPANCT/PROBLEN Battery Removal from Storage .

The battery tends to bind upon removal from storage in LM.

JUSTIFICATION

Binding effect is undesirable. Tracks can be easily modified to prevent
binding. '

RECOMMENDATION

1. Modify tracks.

CONTRACTOR'S COMMENT

This is a crew interface problem which should be reviewed by the crew at the
crew interface meeting scheduled for October 1970. RCA considers this to be
a LM-MESA design problem.

TEAM CAPTAIN RECOMMENDATION
CATEGORY REMARK S

L DA PP ad GRC m Octshec ), 1570 Sttt
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Type of keview:  CDR . NUMBER AR =Rwe12
EHICLE REVIEW ITEM DISPOSITION TP
DATE: 9/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME

D. Becker MSC - LCRU R & QA
DISCREPANCY/PROBLEM TITLE Interference Hi-Gain Antenna and TV Camera ¢

It is possible the TV Camera can be moved by ground command and interfere with the
High - Gain Antenna if the antenna is not raised to its maximum extent.

JUSTIFICATION

This potential failure mode is not acceptable due to loss of communication and
possible damage.,

RECOMMENDATION

1. Provide a mechanical design such that the antenna will not lock unless it is
extended to maximum amount.

2. Provide marks color barr, or some indication on the present design to show
where the antenna should be extended to.

CONTRACTOR'S COMMENT

RCA will evaluate the feasibility and impact .of implementing the above
recommendations and notify NASA of the results by 1 October 1970. RCA is
implementing combined RCA-DCSD and RCA-AED evaluation and provide results at
TI-5. See RID from mechanical meeting. (M =-o00o5)

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS
ACTION (DQFé«{?_ UU'\:\ oJR(U‘d\L\;\ b‘] d@v\/ I\‘ CWV\F&A_ (%/)c

SUSPENSE

BOARD ACTION

CATEGORY REMARKS
ACTION
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ACTION SIGNATURE OF BOARD CHAlRMAN
Approved
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Tyre of REVIEW, CDR NUMBER CDR~R-13
VEHICLE s REVIEW ITEM DISPOSITION

- COORDINATION
DATE: 3/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
N. Bates MSC LCRU Program Support

: ‘ R & QA

DISCREPANCY/PROBLEM TITLE Vibration Testing

Status of IM and IRV Vibration Test results have not been provided to RCA.

JUSTIFICATION

It is necessary to establish a timely certification program.

RECOMMENDATION

NASA provide data.

CONTRACTOR'S COMMENT

TEAM CAPTAIN RECOMMENDATION
REMARKS

AcTion n&(_ w\\\ widy dodg .
1 Lméo&&( :
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TYrE of REviews, CDR NUMBER (CDR=Re~ll}
VEHICLE REVIEW ITEM DISPOSITION
COORDINATION

DATE: a/15/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
D. Becker MSC LCRU R & QA
DISCREPANCY/PROBLEM TITLE <

High Stress on EEE Parts

[

A number of parts have shown operations higher than the established de-rating
value. In some cases the operating value is higher than the vendor's maximum
limit. '

JUSTIFICATION

Unacceptable failure mode.

RECOMMENOATION

1. RCA to study and obtain corrective action:

2. Provide to MSC for approval Justification and rational for all parts that
exceed de-rating values prior to release of production.

CONTRACTOR'S COMMENT

RCA will provide parts application data and rationale for any parts exceeding
the derating and/or manufacturers rating. Refer RID CDR-R-3.

TEAM CAPTAIN RECOMMENDATI DN

CATEGORY REMARKS

R L TP

SUSPENSE

BOARD ACTION

CATEGORY REMARKS

ACTION

SUSPENSE

ACTION SIGNATURE OF BOARD CHA|RMAN
Approved

SUSPENSE
Disapproved
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TYPE AF REVIEW, ___CDR NUMBER  0DR=R=~15

VEhciEs - REVIEW I[TEM DISPOSITION TYTTITYTETT

DATE : 9/&/70

INITIATOR ORGANIZATION SYSTEM TEAM NAME
R. Sinderson MSC/EE16 LCRU , REQA

DISCREPANCY/PROBLEM TITLE

Parts Qualifications Data

CCA No, 13 authorized qual testing on selected parts in the event existing test
data is not found, The attachments, to this RID describe the data MSC has
obtained fim parts vendors, If it is valid, qual testing may be reduced or
eliminated,

JUSTIFICATION

Cost saving.

RECOMMENDATION

1, RCA to review information and contact vendors as required for
substantiation,

2. RCA to make statement concerning validity of data and consquence on planned
qual program,

CONTRACTOR'S COMMENT

See Attached sheets,

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS ) Ve
mal agre with 63 Comwends
ACT1ON / 22 WY\ }SLLL\'
SUSPENSE
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
ACTION
[:] Aaptnyed SIGNATURE OF BOARD CHA|RMAN
. RN )
SUSPENSE D Disapproved \)m\ \,VV
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P/N: EF-5-1000/EF-4-1500/7405-0110 (Item 1) CDR-R-15
Part: Capacitor

Vendor: AEROVOX

Reference Source: AFROVOX/Glen Woody

Myrtle Beach, S. C,.
803-448-3191 ‘ext, 241

Available Data: Component has been fully qualified per MIL-C-11015
(Report available from vendor) except for immersion. cycling.

upport formation: Conic Corp. has been using this part for some time,
Used on a number of other space application,

RCA Comment:
AURLIATL)
1, Aerovox was not,per MIL-C-11015, but to an Aerovox drawing
MB2097, MB2097 is patterned after EIA commercial standars which
contain reduced requirements and broader tolerances,
2. Data is in transit and will be reviewed by RCA,
3. Based upon letter received by NASA from Aerovox (dated 9/9/70)
RCA recommends that qual test on this device be continued per EDP 20,




P/N: IL/IU/IC (Item 2) = CDR=R=15
Part: Capacitor
Vendor: lRepublic
Reference Source: Republic/W, Eisenberger
176 East Tth St,

Paterson, N, J, 07521
201-279-0300

Available Data: These "TC" temperature compensating capacitors have
received equivalent MIL-C-200 testing "in-house",

Test data on these TC capacitors is available from vendor.

Supporting Information:

CONIC has purchased large quantities of these "thinline" radial lead
capacitors for several years in their equipment,

These capacitors have been used in numerous space appllcatlon including
Bendix Apollo equipment,

The capacitors are of a high rellablllty-extremely low drift - temp,
compensating (30 parts per mllllon/ C) type.

RCA Comment:

1, Republic has QPL listing on a general purpose ceramic capacitor and
reports life test with stability readings is available in house, Vendor
could not give data results over phone but will conduct in-house search
for data and forward to RCA, '

2. RCA will review data upon receipt and advise MSC,

Item remains OPEN,

w
.

u*"ﬂ/




P/N: ATC-100 (Item 3) ‘ CDR-R-15
Part: Capacitor

Vendor! American Technical Ceramics (ATC)

Reference Source: ATC/Vincent Perna

Huntington Park, N, Y,
516-271-9600

Available Data: This capacitor has met and exceeds MIL-C-11272B and
MIL-C-11015D, It has also been subjected successfully to MIL-C-23269C
para. 4,7.20,1 (MIL-STD-202 Method 108A test cond F) - 2000 hr, life test.

Test data available from vendor,

Supgp?t Information: This component has been successfully qualified for
use in space application by several Aerospace Manufacturers including
Hughes Space Systems.

RCA Comment:

1., Vendor does not have test data showing qualification to MIL=-C-23269C
life test, MSC is requested to forward data to RCA,

2, Origianal data submitted to RCA and referenced in PAR, LC-2, was
test report 68-2 performed by Sylvania, This test did not utilize
number of test samples required by MIL-C-11272, Only further data
reported by vendor is an ATL conducted test which covered only
environmental and not life,

3. Since no new data has been received or is known to exist by vendor,
RCA still recommends ECP-20 life testing,

4, Item is considered CLOSED, RCA will reopen if MSC forwards life test
data, (i.e. 2000 Hour Life Test Data)

254




P/N: SMFO-1 (Item k%) | CDR-R~15
Part: Filter

Vendor: Allen-Bradley (A-B)

Reference Source: A-B/Joel Barbieri

Milwaukee, Wis,
414-671-2000

Available Data: Vendor has tested the filter to MIL-C-11015D., All tests
required by RCA have been conducted in-house at A-B,

Test data available from the vendor.

Supporting Information: This filter has been used extensively in military
and space applications by Boeing, Conic, Collins, Packard-Bell and others,

This RFI feed-thru Filter does have a slight disadvantage in that it
requires special care in soldering the feed-thru, The vendor prefers to
recommend the SMFB-AL Bolt Mounted Filter Model, It has higher attenuation
(-45db) at 125 C - higher temp, = with max voltage of 500 VDC - as opposed
to the SMFO-1l: -35db attenuation at 25°C, max voltage of 200 VDC,

RCA Comment:

Vendor would not confirm that filter is qualified to MIL-C-11015D,
Data in transit, RCA will review upon receipt,

Item is considered OPEN, "

. NASA to forward data,

Fwn -




P/N: USF7715312UNQ and USB7741312UNQ (Items 7 and 17) CDR=R=15
Part: Intergrated Circuit

Vendor: Fairchild

Reference Source: Fairchild/Gary Lane
L6k Ellis St.
Mountain View, Calif.
415-962-5011

Available Data: Both parts have been qualified per MIL-STD-883. Reference
Fairchild general procurément specification no. UNIQUE 883.

The USF7715312UNQ will be fully qualified to MIL-STD-883 (equiv) class "A"
including 1000 hr. life test in November 1970. Copies of test report
completed to date on file at Fairchild, Mountain View.

The USF7741312UNQ is fully qualified to MIL-STD-883 (equiv) class "A"

including the 1000 hr. life test and test report is on file at Fairchild,
Mountain View.

RCA Comment:

1., RSC has forwarded USF7741312 UNQ data to RCA. RCA will review and
advise MSC, .

2. Due to lengthy delivery schedule on US5F7715312 UNQ Motorola has changed
from FSC to advance micro devices, Motorola reports ALSEP program

will qualify new vendor, RCA will review qual test plan and if adquate
delete part from ECP=-20,

3. Item remains OPEN,
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P/N: 2N83L4 (Item 8') CDR-R-15
Part: Transistor

Vendor: Motorola

Reference Source: Motorola/Jack Sadler

Phoenix, Arizona

602-273=-4747

Available Data: Part meets MIL-S-19500, Group B only.

_ Supporting Information: Vendor states that part selected is acceptable
but recommends use of either JAN-TX-2N706A or JAN-TX-2N706B, These
parts are high rel and fully qualified to MIL~S-19500,

RCA Comment:

1, As reported in PAR, LC-21, data available is only on generic type,
2N706, The 2N834 has a higher (30-40%) voltage breakdown and faster
switching speed, Therefore Group A and steady state operating life
of Group B are required,

2. Due to wire bonding problems on MOT 2N2222 reported in NASA Alerter
MSFC=69-10 confidence is required that bonding problem no longer
exists, Therefore remainder of testing recommended in ECP-20 is re-
quired, viz,, thermal shock, seal and internal visual, '

3. Item is considered CLOSED,

257




P/N: MTPH-2 and MTPH-3 (Item 1k) CDR=R~15
Part: Capacitor
Vendor: Mallory Capacitor Co,
Reference Sou¥ce: Mallory/Bill Carrier
3029 E, Washington St,.

Indianapolis, Ind.
317-636-5353

Available Data: Parts meet MIL-C-3965 including temperature rating of
=55 C to +85 C.

Vendor does not recommend higher than +850C testing,
Parts will meet MIL-C-39006 requirements,
Parts have met 1000 hr, lise test successfully.’

Reports available from vendor.

Supporting Information: Parts manufactured to non-standard dimensions, would not
meet MIL-(C=-3905 dimension specifications,

RCA Comment:

1, Parts are not qualified to MIL-C-39006 nor meet requirements included
therein which involve 125 C temperature, o
2. Application temperature is very close to 85 C, Therefore RCA considers

previously recommended life testing at 9500 necessary to assure part
qualification for LCRU,

3. Item is considered CLOSED,
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P/N: 1768-1030 (Item 3) CDR-R-15

Part: Transister

Vendor: Westinghouse

Reference Source: Westinghouse/Bob Hedley; Rick Hamrick
Youngwood, Pa,
Electronics Communications Inc, ECI
Bill Mandakis
St. Petersburg, Fla,
813-347-1121

Data Available: Chip 1763 (same as 1768) tested per MIL-S/-19500, Group B. Data
available from vendor,

The 1776 transistor has the same case (T0-63) as the 1760, It is a "Hi-Rel"

case and has high-reliability application; e.,g. ARC-~145 Airborne Communications
set (200 parts used - no failures) per ECI,

Supporting Information:
1768--1030
In process of getting JEDEC in assignment

() 3 year old product with present production per quarter being 5,000
to 8,000 units,

(c) The group has undergone Groups A, B, & C, predpost burn testing
MIL STD 19500,

(d) Reliability report is due out in two weeks on this family of transistor,
Report will show failures of transistors due to mis-application of units
in circuits, that is, improper biasing, etc, causing failure of units
due to high speed switching use,

(e) Units in family have undergone 10G vibration testing,

Data obtained from ECI, St, Petersburg, Fla, - Reliability
(a) 1776-1210 power transistor used in ARC-145 transceiver
(v) Theol776 -1210 transistor in the ARC-145 has undergone test -55°C to
+75 C temp., 95% rel humidity per MIL STD 202,
(c) In two years - no reported 1776-1210 failures
/

Units have been used in A7, F105, Airlock Program, ARC-145 airborne transceiver,

RCA Comment:

1, The 1768 is a smaller chip size and has a higher voltage breakdown than
1776-1210, The 1763 chip is in a TO-3 package; the 1768 is in a T0-63.
Data on 1776 and 1763 are not applicable,

2, Only 200 units of 1768-1030 have been produced; 5000-8000 quantity is for
all can and all chip sizes,

3. RCA will review reliability report and advise MSC,
4, Item is considered OPEN,

259




TYPE OF REVIEW, -CDR NUMBER ~hp _Ra16
TETERTeS REVIEW ITEM DISPOSITION T TITTEITT
DATE: 9/4/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
R. Sinderson MSC/EE16 LCRU RSQA
’; FLTLE
DISCREPANEY./PROBLEM S-Band Transmitter Transistor 16010099

Part is not considered to be reliable,
1, Vendor, Sloan, -has had limited experience,
2. Only one prototype of this unit has been produced,

JUSTIFICATION
1. Planned qual testing will cost NASA $5940.

2. Qual test results in six months will cause large impact to transmitter program
if the results are not favorable,

RECOMMENDATION
1, Make positive determination on whether part can be substituted with better
unit, (Conic proprietary barrier cannot be used in this case due to the
potential severity of the problem, )
2. If part cannot be substituted, then reliability/part specialist survey of
Sloan should be made,

CONTRACTOR'S COMMENT
1. No known substitute. Sloan device is a 2N3866 chip in a 4 lead TO 46 case with
isolated collector and case grounded for RF isolation, 2N3866 is in TO-5 can
and grounded collector configuration,
2. RCA will conduct vendor survey of SLOAN,
3. Item remains OPEN pending vendor survey,

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

ek -
e W szjﬁ%

SUSPENSE

BOARD ACTION

CATEGORY REMARKS
ACTIQON
SUSPENSE
ACTION SIGNATURE OF BOARN CHA|RMAN
Approved
SUSPENSE
G [:] Disapproved
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TYPE OF REVIEW, CDR

NUMBER CDR"‘R":LY

VEHICLE o REVIEW ITEM DISPOSITION COORDINATION

DATE: 975770

INITIATOR ORGAN I ZATION SYSTEM TEAM NAME
R. Sinderson MSC/EE16 LCRU R&QA

DISCREPANCY/PROBLEM TITLE

/
Same as BCDR-16

S-Band Transmitter MOSFET 3N154

JUSTIFICATION

Same as BCDR-16

RECOMMENDATION
Same as ﬁ

CDR-16, RCA sales personnel, Roger Fournier, have indicated that

parts 3N187, 3N200, may be a good substitute since it has diode protection
and will be qualified shortly,

CONTRACTOR'S COMMENT

1, Conic application is amplifier circuit,
2., Replacement parts are being review by Conic,
3. Item remains OPEN, T
4, Preliminary indication shows possible substitution but will result in
. schedule and cost impact,
TEAM CAPTAIN RECOMMENDATION
CATEGORY REMARKS
052 weeh comed
sl &
ACTION
4;4VL‘Z-/ \nff*155§51*£;’
SUSPENSE ﬁ
BOARD ACTION
CATEGORY REMARKS
ACTION
SUSPENSE
ACTION D Kowrared SIGNATURE OF BOARD CHAIRMAN
SUSPENSE

[:]»Dlsapploved

MSC Form 505C (Jan 69)
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.ype ofF Review, CDR NUMBER SR
VEHICLE REVIEW ITEM DISPOSITION CmmDmA:2§ Ra%/7
0ATE:  Q/16/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
H. Farcus RCA - ICRU R & QA
DISCREPANCY/PROBLEM TITLE
Circuit Breaker i

1. RCA requires that circuit breaker button be provided with a white finish for
thermal considerations.

2. RCA requires that supplier acceptance test all circuit breakers at 180°F and

10" MM Hz. In accordance with specification.

3. Supplier can supply dash 0086 part from stock. Dash 0085 part which was ordered
will take six months, Difference is in construction of terminals.

JUSTIFICATION

1. Supplier will not comply with RCA request and in addition disclaims any part
responsibility if RCA performs any modifications (i.e. button finish)

2. Supplier will not guarantee part at temperature above 150°F and will not
perform requested acceptance tests.

3. Maintain schedules.

RECOMMENDATION )
1. RCA will obtain parts with standard finish and refinish in house.

2. RCA will perform 180°F @ lO"LL MM Hg testing on all circuit breakers as part of
RCA PMI inspections. .

3. RCA to establish mechanical differences and if not significant use supplier's
dash 0086 part in lieu of dash 0085 part.

CONIRASIOR: S LOMMEN T
MSC COMMENT

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

Concur with RCA Actions.

R el

SUSPENSE

BOARD ACTION

CATEGORY REMARK S

ACTION

SUSPENSE

ACTION SIGNATURE OF BOARD CHAlRMAN
Approved

SUSPENSE
Disapproved
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TYPE OF REVIEW: Pre-CDR NUMBER POPRW] 6
VERILCLE REVIEW ITEM DISPOSITION TPTITYCTIT
DATE: 9/4/70
INITIATOR ORGANIZATION SYSTEM TEAM NAME
R. Sinderson MSC/EEL6 LCRU R&QA
DISCREPANCY/PROBLEM TITLE | . .
Time Share Switch MOSFET 3N138

RCA Mosfet 3N138 is not considered to be a high reliability component

1, Part has had very limited previous usage.

2. Part does not contain zener diode protection and therefore is very susceptible
to damage during handling and installation,

3. RCA sales personnel do not recommend this part for hi-rel usage,.

JUSTIFICATION
1. Planned qual testing will cost NASA $3585.
2. Qual testing cannot eliminate the handling/installation susceptibility to
damage problems, ’
3. Since the use of MOSFETS with diode protection is customary for hi-rel applica=
tion, it is not understood why RCA selected the 3N138 part.

RECOMMENDATION ,'

Substltute/part mp{th one whlch has dlode prot ion and eferabab)/;ét wit
étlng, {est data and considerable- prev1o may be gble to supp
g/éuallfled part from their own a laggs/ﬁéer of MOSFET units,

CA

parts 3K187 or 3N20?jfiz
Sk e et w, &y b/?" 2/V38 u

LN 22 J*’\\_JM "t 414’,?40;\’)—i )’Y)'L“ /6@9/’—‘

CONTPACTOR S COMMENT

7
R ﬁfkw\ \| o valuedy, w he o, 2 N 321 S Replec '5«1:3,,?._
w~\\ adose meC. B‘d ‘f/2§/70

TEAM CAPTAIN RECOMMENDATION

CATEGORY REMARKS

__ MNSC *ge W*Q\CMW%J/Q%/M««

WM XB\SL%L

SUSPENSE

BOARD ACTION

CATEGORY REMARKS

ACTION

SUSPENSE

ACTION SIGNATURE OF BOARD CHAIRMAN
Approved

5
SUSPENSE D Disapproved \;\)W
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MINUTES OF MEETING

DATE _ 9/17/70  MEETING NUMBER CDR AGENDA ITEM 12.0

SUBJECT Geperal Session

SUMMARY OF DISCUSSION:

A General Session was held starting at 1 P.M. on 9/17 for purposes of
review and disposition of Review Item Discussion. The following is a

summary of the RID's discussed with disposition. (See attached sheet)

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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AGENDA TTEM 12,0

Orgination/
“Agenda Item

Total RIDS

RIDS Closed
No Additional
Action Req'd.

RIDS Closed
MSC
Agtion Req'd.

RIDS Closed
RCA
Action Req'd.

RIDS
Withdrawn
or Rejected

RIDS
Referred
to Board

General 1.0 thru 6.0

G-001

G=002

Electrical 7.0

G692

Sk

E-020, 023, 02k,
037, OWS

E-001, 003, 008,
009%, 012, Oll,
025, 027

- 0L6, 047, OLS,

E-002, 005, 00§
007, 009%, 010,
011, 015, 016,
017, 018, 019,
021, 022, 026,
028, 029,,030,
031, 033, 03L,
035, 036, 038,
039, 04O, OL1,
oL2, ol3, Oll,

oL9, 050, 051,
052, 053

E-00L, 013,
032

E-05L

Mechanical 8.0

3L

M-003

M-001, 010,
016, 019, 031

M-00L, 005,
007, 008, 011,
017, 018, 020,
023, 026, 027,
028, 029, 032,
033, 034

M-002, 006,
009, 013, 024
025, 030

M-012, OlkL, 015,
021, 022

Thermal 9.0

T-005

T-006

Tw=003

T-002, 004

# Joint Action




AGENDA ITEM 12,0

RIDS Closed RIDS Closed RIDS Closed RIDS RIDS
Orgination/ No Additional MSC RCA Withdrawn Referred
Agenda Item Total RIDS Action Req'd. Adtion Req'd. Action Req'd. |or Rejected to Board
Test 10.0 2L C-003, 005%, C=00L, 005%, c-001, 002, | C-008, -010,
016%, 02l 006, 007, 009 | -013 -012, 019
011, Olk, 015,
016%, 017, 018,
020, 021, 022,
023
Program Support 11,0 19 R-001, 015, 018 R-005, 011 R-002, 003, R-009, 010 | R-006, 013
ook, 007, 008,
012, 014, 016,
017, 019
g Gy > e Y
S LCRU CDR Board 1L4.0 | 15 - count C-019 G-002, M-012 M-01lL#*, M-015%, | E=O5L, C-008
in categor M-OlL*, M-015%, | M=021%, M-022%, | R=006
above M-021#, M-022%, | C-012

T-002, T-00k,
C-010, R-013




MINUTES OF MEETING

DATE _9/17/70 MEETING NUMBER CDR AGENDA ITEM _ 13.0

SUBJECT LCRU Demonstration

SUMMARY OF DISCUSSION:
A Demonstration was held on 9/17 with the GCTA/LCRU/MSFN configuration
uplink and downlink including TV, voice and data, and uplink command. The
demonstration was accomplished in accordance with the LCRU Demonstration
Outline provided herein as an attachment entitled "Electronic System Test
Laboratory - Demonstration of LCRU Performance for Ciritical Design Review".
The demonstration results are summarized as follows:
1. TV=210' and 85' link - worst case.
Acceptable on both with some breakup showing when additional pre=-
emphasis was included. RID-E-0OS5L was issued on this aspect.
2. Downlink voice/data with 1.25 MHz subcarrier - PM-WB and FM down-
link 210' and 85' link - worst case. Acceptable - no data
dropouts.
3. Downlink voice/data - 210' and 85' link - worst case. On PM-NB
and FM an& baseband modulation. Acceptable = no data dropouts,
L. Uplink voice/command - 210' and 85' link - worst case. Acceptable.
5. Double Talk - with and without subcarrier - acceptable no data dropouts.
6. Uplink voice/command with PRN ranging 210' and 85' link worst case.
Acceptable; PRN did not cause inadvertant équelch of S-Band receiver;

all commands to GCTA simulator were verified; PRN did not trip VHF TX.

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _ 9/17/70  MEETING NUMBER CDR AGENDA ITEM

13.0
SUBJECT LCRU Demonstration

SUMMARY OF DISCUSSION:

7. Uplink/voice/comparison of LM/EVA and LCRU/EVA VHF links, IM pest

detection audio power output was +3.5 db above LCRU level, This

compares nominally with modulation indices used.

A report will be prepared on the demonstration test and will be provided to RCA
by October 2.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization.

Changes
to contract or schedule must be negotiated.
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ELECTRONIC SYSTEMS TEST LABCRATORY
DEMONSTRATION
OF
LCRU PERFORMANCE
FOR

CRITICAL DESIGii REVIEW

Communication Systems Engineering and Test Branch
Telemetry and Communications Systems Division
Manned Spacecraft Center

September 17, 1970
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LCRU DEMONSTRATION OUTLINE

LCRU FM/TV MODE

A,

Demonstration of TV, voice, pulse amplitude modulated
PLSS status data, EKG, and LCRU status data performance
through 85 and 210-foot ground stations.

Deronstration of upvoice and television control unit
command performance (124 KHz voice subcarrier and
70 KHz command subcarrier).

Demonstration of television control unit command performance

and S-band receiver squelch with uplink Combination T
(30 KEz voice subcarrier and 70 KHz command subcarrier).

LCRU TV REMOTE MODE

A.

B.

Denonstration of TV performance through 85 and 210-foot
ground stations.

Demonstration of television control unit command performance
with uplink Combination T.

LCRU PM WIDEBAND (PM1/WB) MODE

A.

Demonstration of voice, pulse amplitude modulated PLSS
status data, EKG, and LCRU status data performance through
85 and 210-foot ground stations.

Demonstration of upvoice perforrance (124 KHz voice sub-
carrier only).

Demonstration of squelch action as uplink signal level is
slowly decreased below squelch threshold.

Demonstration of squelch action as uplink signal level is
slowly increased from below squelch threshold.

LCRU PM NARROWBAND (PM1/NB) MODE

A.

Demonstration of downvoice, pulse amplitude modulated FLSS
status data, EKG, and LCRU status data performance through
85 and 210-foot ground stations.
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MINUTES OF MEETING

DATE 9/18 MEETING NUMBER CDR AGENDA ITEM 14.0

SUBJECT General Session

SUMMARY OF DISCUSSION:

The following RID's were discussed:

General RID-G-2

Electrical RID-E-54

Mechanical RID-M-12, 14, 15, 21, 22
Thermal RID-T-002, 004

Test RID-C-008, 010, 012, 019
R&QA RID-R-6, 13

A RID Summary was presented by MSC,

RCA stated that they would accept RID as direction to sumit applicable ECP's.
MSC requested RCA to proceed on immediate implementation: of:

CDR-M-21 - Pre-Launch LRV items
ECP submittal date
CDR-M-22 - LGA pointing adjustment
ECP submittal date .

MSC approved RID-T-004 - Thermal Mockup RID Test No. 2 as written, however MSC
will advise RCA of final chamber availability on 9/21,

MSC agrees with RCA comments on RID-T-002 - High Gain Antenna Thermal LRV
Interface.
H. J. Hamlin indicated that TI-5 is planned for 20 October 1970 at RCA, Camden, N,J.

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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MINUTES OF MEETING

DATE _ 9/18 MEETING NUMBER CDR AGENDA ITEM 14.0 (Cont'd)

SUBJECT General Session

SUMMARY OF DISCUSSION:

MSC delayed final action on pre-emphasis RID-E-054 until approximately 10/1 since
results using the TRW demodulator may be available by then. MSC stated that pre-
emphasis tearing on 210' dish was undesirable while the 85' picture without pre-
emphasis appeared acceptable.

MSC will provide LM-MESA data to RCA (RID-C-010) on 9/21.
RID-C-019 - MSC concurs in RCA Comment

RID-R-13 - LM data to be supplied on 9/21/70
LRV data to be supplied on 10/1/70

RID-M-12 - MSC stated that RCA should connect FBU unit (DVT-2) to a second EM
deliverable on 12/15/70 and retain Flight Model No. 4 in the Program,

RID-G-2 - MSC is reviewing the SR/TV Chamber for improved reliability.
RID-C-8 - RCA to continue with RL on front panel. RID disapproved.

RID-R-6 - Withdrawn by Originator

ACTION ITEMS:

NOTE: These Minutes do not constitute contract change authorization. Changes
to contract or schedule must be negotiated.
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LCRU CREW STATION REVIEW

AGENDA ITEM - - 16.0
RCx

ITRU Progran lanager

MBG g § ) é 2 5w
B0 Bnbsysten Manager
ﬂ H!gg Crow guppor ]

Attendees:

RCXx
T, Bamdin
J. Liggetv
R, Holston
e
¥DY/N, Speier
ETI6/R, Sinderson
FC2/B, Fendell
Lo Penninglon
crez2/n, Rrooks
CF¥/C. Hlebosh
EB2/X, Perry
FR16/1, Parier
C. Ritierhouse
J. ¥iller
H, Schulis
EB/R, Sawyer
F4/D, Pendley
CF131/G, Franklin
FD5/12, Scott
W, Goeckler
(F32/3, Roberts
CR/J, Irwin
R, Parker
C. Coe
C. Hsddick
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flee 7/23/7
Ryl
AGENDA ITEM 16.0

KEETIRG VIRUTES

I(RU. (REW STATICRN REVIBY
NSC/Brdg, 5, September 21, 1970

A 1LRU crew station rewview was held as a delta Lo the CDR to verify
‘hardware interfaces with the 1 VESA, the IRV, and the 6CTA, Jio Irwin,
Apollo 15 crewman, performed simulated mission IRV deploywent snd i
operations in a pressure sulted environwent,

Only minor difficulties were orﬁerienc'cd in the interface operations,
One significant potential requirement change was for the I{RU to be
swrapped on the PLSS as an option to the handcarry wode, The follmdng

detailed action itens were assigned to RCk, except where noted,

1, Bnsure that HOA sight has a positive 90% stop in both G and OCW -
extreme positions, (Without this stop, interference can exist which prevents

unfolding of tho entenns,)

2. Ensure that HG4 deployment collars unfold/fold force (10 lbs. max,)
is verified by acceptance test and ensure that dust cover (H-Pilw) docs
not interfere with nechanical fitwent, (The crewman had difficulty in
iocking the collar in e deployed position,)

3. Determine by test whether the PLSE antenna can pierce the HGA wesh,
(The FLSS antenna contscted the N4 mesh on several occesions and this
seens to be wnavoidable from a practical viewpoint,) :

i, BOA cable ontlet needs 1o be mm'ed to prevent interference with e
secondary handle position,

5. PBnsure adequate strain relief, crimp prouc‘t.ion, ctc, on HOA cable at
outlet of antenna, :

6. Contour the Hi4 mest flange to preclurle interrerence with the end of the
pointing handle, :

7. Ensure {ihat HGA »ib tips do not hang up in their stowed position,

8., Jleight adjustment mark should be plaeed on B3k upper mast to show full
extension, '
9. Ensure that tnining unit sight is vexry siwliler to fipht sight
nechanical/optical configuration, RCA to advise MSC of possible impact.
te CCALS ROM costing. |

10, Light stitch the front edge of the top cover thermal large dblanket
1o prevent insdvertant removal of the cover during normal opening operation,

11, Place nogenclature “Open“, with pointing arrow, on top of each

radiator ihernal cover at the edge which is removed 'by the crew, Also add
"654" and “354" Lo applicable blanket,
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12, Redesign right rear corner of the top thormal blanket covexr to prevent
interference with the cam lever on the LLRU wownting po:t

13, Ensure adeqnate therzal coveyr opening ror Vifr antenna considering
blanket fitment tolerances, ('Ihe braining wnit was not slipgned properlv )

14, Place velero on top side of Lop thermal covers for tie~down uhen
covers are opencd, (Tess crew time than previous method, )

15, ‘he RCA desigmed handle for the handcarry wode is accepta‘ola and is
conpatible for direct ILRU removal from tho MBSA,

16, TPlace nomenclature “Press" on battery door latcix.

17, Change LCRU~LRV cable length from 15 in, to 12'in. Leave 1CRU=GCTA
cable lenfth at 42 in, Leave HGA and LGA RP cables at previous design

lengtdhs, .
18, Place velero "pile" on Lik ceble at points 15 in, and 36 in, irom
front of LCRU RF conncctor to rate with velero "hook" to be placed on IRV,

Tie details of this will be docupented in IR\ IRR by 1SC follow~up action,
ihe LOA cable will be routed around the right. side of the IRV,

19, Tlace du.at covers on ends of all open connectors to prevent dust entx‘\'
durdng initial installation by the crew, :

20, Desimn a tie~down on the LGA 91.3!'5‘ f’or the R cable,

21, Color code Z,G, connectors - red for LORU, blue for GCTh, (MSC W, Perry
to notify RGA/ARD of color cofie for GCDA marking,) S

22, Dewonstrate LGA cable tie-dovm at -5 for hand.carrs' mode,
23, A4dad an end slot curvature (detent) on 1G4 mast adapter,

2%, MSC to ensure that IR\’ ICD shows alignment mark for l{bA nast adapter
(end also GOMA sdapter), ;

25, R@& to preaent. concept and ECT for mss ILRL attnchncnt. for hnndoarry
wofie option at TI«5, :

26, MSC To notify GAC that Pallet fabrication technique (overlapping scams)
used for iraining pallet is not in aceord with ICD allowed volume dimensiona
for 1ARV, (The LCRU will not f£it the training pallet,) :






