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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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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



9T

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.
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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
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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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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.
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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
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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
CATEGORY REMARKS
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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
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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,
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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
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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.
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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<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>