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ROIi 

9/ 15/ 70 
9:00 AM 

AGENDA 
LUNAR COMMUNICATIONS RE LAY UNIT 

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

General Session - Chairman: 
Co-Chairman: 

W · Speier - Minutes: 
H.J . Hamlin 

1. 0 GROUND RULES/ INTRODUCTION 

1. 1 Purpose 
1. 2 What we were to do 
1 . 3 What you will see 

2. 0 MANAGEMENT OVERVIEW 

2.1 Organization 
2. 2 Schedule 

Design Status 
Manufacturing Status 
Material Status 

2. 3 Problems 

3. 0 SUBCONTRACT SUMMARY 

4.0 CIRCUIT MARGIN SUMMARY 

5.0 CONFIGURATION OVERVIEW 

5. 1 LCRl' Configuration - LRV 
5.2 LCRU Assembly Operations 
5. 3 LCRU Configuration - Walk Mode 
5 . 4 Alternate Mode Capability 
5 . 5 Thermal Considerations 

6. 0 PERFORMANCE SUMMARY 

6 . 1 Design 
6 . 2 Weight Budget 
6. 3 Power Budget 

A.M. Burke 

W. M. Speier/ 
H.J. Hamlin 

H.J . Hamlin 

D. A. Orendac 

B. M. Trachtenberg 

A. M. Burke 

J . J. Connelly 
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AGENOA 

LUNAR COMMUNICATIONS RELAY UNIT 
CRITICAL DESIGN REVIEW 

SEPTEMBER 15, 16, 17, 18, 1970 

9/15 / 70 
1:00 PM 

Splinter Meeting 

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

7.0 ELECTRICAL DESIGN - Chairman : 

Co-Chairman: 

7 . 1 System Design 

7. 1. 1 Circuit :\1argins 

7.1.2 Signal Design 
7. 1. 3 Link Analyses 

7. 1. 4 Sub-System Configuration 

7 . 2 Electrical Interface Design 

7. 2. 1 LCRl' Design 
7. 2 . 2 E:\1 Test Status 
7. 2. 3 D1I & Grounding 

7. 3 LCRl' Internal Electrical Design 

7. 3 . 1 \'HF . .\ntenna Triplexer 
7 . 3 . 2 S-Band Diplexers 
7. 3. :~ \ 'HF Recei,·er 

7. :L 4 \'HF Tr:i.nsmitter 

R. Sinderson " . 
11 

- .u mutes : V. Carita 
J. Conne y 

B. ~1. Trachtenberg 

B. M. Trachtenberg 
B. ~1. Trachtenberg 
B. ~L Trachtenberg 
B. ~1. Trachtenberg 

J.J. Connelly 
J.J. Connelly 
G. Houck 

E. DeBaecke 
E. DeBaecke 
I. Grasheim 
C. ~fontini 

7. 3. 5 [X)wn-Link Signal Processor 
Including \'CO's 

7 . :l. 6 \ 'o ltage Regulator 
7 . 3. 7 S-Band Transmitters 
7. 3. ~ S-Band Re-cei,·ers 
7 . 3. ~) l "p-Link Signal Processor 
7 . 3 . 10 OC-OC ConYerter 
7 . :i. 11 Batter:, 
7. ;,. 1~ LLw Gain Antenna 

7 . :L lJ Hi~ L~ai n :\ntenna 

7 . 4. l C:1~ e Elt'L'tr ical Integration 
Si,:rul FlL)W and Grounding 

7. 4 .~ CL1ntrL)l PJnel 
7 . 4 . :i C:1 bl in g 
7 . 4 . -. LCRl. ~mer l'til iz ation 

7. S External Ele.:trical Design 

7. S. l LCRl. LR\. T\. Cables 

7. S. ~ HG:\ LG . .\ Cables 

C. ~fontini 
C. ~fontini 
\". J. Carita 
H. E. Hawlk 
0. Ramanis 
R. Erdman 
D. \". Howard 
D. \'. How a rd 
F. J. Xangle 

H. Comfort 
H. Comfort 
H. Comfort 
H. Comfort 

H. Comfort 
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AGENDA 

non 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 
- Minutes: 

Co-Chairman: J. Liggett 

8. 0 MECHANICAL DESIGN 

8.1 Mechanical Interface Design 

8. 1. 1 
8. 1. 2 

LCRU/LRV 
HGA/LRV 

8 .1. 3 LCRU-LM-MESA 
8. 1. 4 Battery - LM-M ESA 

8. 2 LCRU Mechanical Design 

8. 2. 1 
8.2.2 
8.2.3 

8.2.4 
8.2.5 
8.2.6 
8.2.7 
8.2.8 
8.2.9 
8.2.10 
8. 2.11 

Subassembly Arrangement 
LCRU Weight Analysis 
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 Transmittilrs 
8 .2. 3. 10 Diplexer 
8.2.3.11 VHF Antenna 
8 .2.3.12 DC-DC Converter 
8.2.3.13 Antenna Connector 
8.2.3.1~ High Ga in Antenna 
8.2.3.15 Low Gain Antenna 

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

viii 

J. Liggett 

R. Holston 

R. Holston 

R. Holston 
R. Holston 
L. Krawitz 

L. Krawitz 

L. Krawitz 
w. Babcock 
w. Babcock 
w. Babcock 

R. Holston 
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ROIi LUNAR COMMUNICATIONS RELAY UNIT 
CRITICAL DESIGN REVIEW 

SEPTEMBER 15, 16, 17, 18, 1970 

9/ 16/ 70 
9:00 AM 

to 
9/16/70 
5:00 PM 

9/ 16/ 70 
9:00 AM 

to 
9/16/ 70 
5:00 PM 

Splinter Meeting - Chairman: 
Co-Chairman: 

E. Chimenti 
- Minutes: H. Rosenthal 

G. Grube 

9 . 0 THERMAL DESIGN 

9. 1 Design Analyses 

9. 1. 1 Multinode Thermal Analysis 
9. 1. 2 Component Hot-Spot Analysis 
9. 1. 3 Parking Orientation Analysis 
9. 1. 4 Wa lk Back Analysis 
9. 1. 5 Pha se Change Freezing Ana lysis 
9. 1. 6 Pha se Change Material Package Design 

9. 2 Thermal Design 

9. 2. 1 Radiator 
9.2.2 Thermal Blanket 
9. 2. 3 Thermal Finishes 
9.2.4 Component Temperatures 

9. 3 Thermal Testing 

9. 3. 1 Test Approach 
9. 3. 2 Test Results 

Splinter Meeting - Chairman: 
Co-Cha irman: 

10. 0 TEST PROGRAM 

10. 1 Thermal 
10. 2 Engineering Model 
10. 3 DVT 
10. 4 QTP 
10.5 ATP 
10. 6 Test Equipment Design 

J. Miller 
R. Virostek - Minutes: 

10. 7 M SC/KSC Test Program 
10. 8 MSC Special Test Program 

ix 

B. Slelpuk 

G. Grube 

R. Virostek 



AGENDA 

ROIi LUNAR COMMUNICATIONS RELAY UNIT 
CRITICAL DESIGN REVIEW 

SEPTEMBER 15, 16, 17, 18, 1970 

9/ 16/70 
9:00 AM 

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

9/17 /70 
9:00 -
10:00 

to 
1:00 -
5:00 

9/ 17/ 70 
10:00 AM 

to 
12:00 AM 

9/ 18/ 70 
9:00 AM 

to 
12:00 

9/ 18/70 

1:00 -
ON 

Splinter Meeting - Chairman: D. Becker M. t - mu es · 
W. Carlino · Co-Chairman: 

11. 0 PROGRAM SUPPORT 

11. 1 Reliability 

11. 1. 1 RCA Status 
Subcontractor Status 
Reliability Design Status 
Pa rts Qual. 

11.1.2 
11. 1. 3 
11.1.4 
11. 1. 5 
11.1.6 

Parts Usage: APL, Derating 
FMEA 

11. 2 Configuration Control 

11.2.1 Program Control and Status 
11. 2. 2 Response to MSC Con Con Comments 

11. 3 Quality Assuranc e 

11. 3. 1 RCA Quality Program Status 
11. 3. 2 Subcontractor Controls and Status 
11. 3. 3 Equipment Flow Charts 

12. 0 GENERAL SPLINTER & RID REVIEWS 

Chairman: W. Speier - Minutes: 
Co-Chairman: H.J. Hamlin 

12.1 Electrica l Design Splinter Review 
12. 2 Mechanical Design Splinter Review 
12. 3 Thermal Design Splinter Review 
12. 4 Test Program Splinter Review 
12. 5 Program Support Splinter Review 

13. 0 DEMONSTRATION 

14. 0 CDR REVIEW BOARD 

15 . 0 MINUTES REVIEW AND SIGNOFF 

X 

A.M. Burke 

W. Carlino 

W. Carlino 

H. Farcus 
H. Farcus 
H. Farcus 

H. Yarbrough 

G. Floyd 

J. J. Connelly 
J. Liggett 
G. Grube 
R. Virostek 
W. Carlino 

B. M. Trachtenberg/ 
J. J. Connelly 

R. Johnston 

W. Speier 
R. Sinderson 

H.J. Hamlin 
A.M. Burke 
J . J. Connelly 

D. Orendac 
W. Carlino 
R. Virostek 
J. Liggett 



9/ 21 / 70 16.0 

AGENDA 

LCRU CREW STATION REVIEW 

MSC / BLDG. 5, SEPTEMBER 21, 1970 

DELTA CDR 

LCRU Crew Station Review 

x i 

H.J. Hamlin 
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AGENDA ITEM 1.0 t hru 6.0 

RID 

CDR-G-001 MSC Test Schedule Support 

Requirements 

CDR-G-002 MSC SR/TV Down Time 

STTMMARY OF REVIEW ITBM DISPOSI'J'IONS 

RESP DISPOSITION DATE 

Withdrawn - See RID-T-012 

MSC R.eferred to LCRU CDR board. See RID•~ 
under Agenda Item lL.o 



Agenda Item 7.0 Electrical 

RID 

CDR-E-001 Subsystem Schematic 

CDR-E-002 Hand carry mode testing 

CDR-E-003 70 KHz/PRN Mode 

CDR-E-004 TV Channel Set-up adjustments 

CDR-F.-00,5 LCRU Transmission Mode Nomenclature 
Standardization 

CDR-E-006 Downlink Signal Processor 
Requirements 

CDR-E-007 Subassembly Design Parameters 

CDR-E-008 Design Configuration Control 

CDR-E-009 LCR Unit End-to-End Design 
Parameters 

CDR-E-010 Signal 'Modulation Tolerances 

CDR-E-011 Potential Signal Point Failure, 
lu VDC Supply 

RESP DISPOSITION 

MSC Determine need for additional sub-
contractor data 

RCA Evaluate effects of VHF antenna 
orientation 

MSC Perform tests to define PRN 
cha.racteristics 

Withdrawn 

RCA Use consistent nomenclature 

RCA Confirm capability of meeting specs 
in SE-C-OOuJA 

RCA Update in-house huilt subassembly 
performance characteristics 

MSC Generate requirements for review with RCA 
and negotiate concurrentlywi th CDH.-E-009. 

DA'J'E 

TI-6 

9/21/70 

TI-.5 

TI-.5 

MSC/RCA Negotiate attached LCRU input/output 10/3/70 
test requirements ( Rlack Box I/0 'T'e st Req-l-u9) 

RCA Preliminary report on tolerance build-uos 
Final analysis to he scheduled at 

RCA Add .fuse on front panel TB to protect 
lu V to GCTA and indicate ciesign changes 

TI-.5 
TI-5 

TI-5 



c.:, 

Agenda Item 7.0 Electrical 

RID 

CDR-E-012 Conic Transmitter Failures 

CDR-E-013 Comparison of NASA and RCA 
Subcontractor Specifications 

CDR-E-014 LRV EMI 

CDR-E-015 Up Link Signal Processor 

CDR-E-016 S-Band Receiver SCD 

CDR-E-017 S-Band Transmitter Humidity Fix 

CDR-E-018 Conic Frequency Adjustment 

CDR-R-019 FM/PM Transmitter SCD 

CDR-E-020 Squelch Audio Output Noise 

CDR-E-021 Subcarrier Squelch Control Location 

CDR-E-022 LGRU.-EVA Range 

CDR-E-023 VHF Transmitter Variations 

CDR-E-024 Comparison of Up Link and Down Link 
Voice Processing 

RESP DISPOSITION 

MSC Review NASA/TCSD failures for anv 
impact on LCRU 

Withdrawn - See F.-008 

MSC Provide information 

RCA Present data on tolerance build-up 
and distortion 

RCA Provide ECN to SCD 

RCA Review MSC recommendation for impact 

DATE 

10/3 

TI-5 

TI-5 

9/22/70 

10/1/70 

RCA Review impact of increased frequency 10/1/70 
change, determine if RCA can change adjustment 

RCA Review impact of change from IFM to IPM; 

RCA 

supply verbal information on deviation and 
frequency response. 

No change at this time 

RCA Determine E.~I coupling paths, and 
feasibility of subcontractor oerformed 
susceptibility test. 

RCA Evaluate UL and DL signal performance for 
VHF path losses 

RCA No action required, presented data at CDR 

RCA No action required, presented answer at 
RID review 

10/1/70 

TI-5 

TI-6 



• 
Agenda Item 7.0 Electrical 

RID 

CnR-E-025 Audio Levels at EVCS 

CDR-E-026 VOX Setting Range 

CDR-E-027 Double Talking 

CDR-E-028 LCRU Communication System Signal 
P&I Spec 

CDR-R-029 Apollo MEAS # 

CDR-E-030 Battery SCD 

CDR-E-031 Up Link Voice Quality 

CDR-E-032 Squelch 

CDR-E-033 Document KITors 

CDR-E-03h VHF Antenna Trimming 

CDR-E-035 RF Connector Lock 'Wiring 

CDR-E-036 RF Connector SCD 8555284 

CDR-'E-037 '1'.'hermal Analysis Report - LCRll on 
Lnnar Sur.face 

RES? DISr>OOITION Df\'T'E 

MSC Perform analvsis of LM VHF and 1eqn VHF TI-5 
post detection levels at EVA's. 

RCA Supply range of lTLSP DTV adjustment 10/1/70 

MSC 0 erform analysis for receiving simultaneous TI-5 
P.VA inputs 

RCA Provide comments on latest P&I Spec. 9/28/70 

RCA Implement Aoollo measurement numb~r~ in 
future applicable documentation 

RCA Investigate need and impact for painting 10/1/70 
inside of battery case 

RCA Attempt voice quality demonstration at TI-5 TI-5 

Withdrawn 

RCA Review attachment and make necessary 
changes 

RCA Incorporate procedure in drawings 

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

RCA ECN for lengthened body 

RCA Refer to CDR item 5.0 - ~J o addit ional action 
required. 

Before Eng'g 
release 

10/9/70 

10/9/70 

10/9/70 



CJl 

• 
Agenda Item 7.0 Electrical 

RID 

CDR-E-038 Failure Mode and ~ffects Analysis, 
LRTR-FMEA-1 Rev. A 

CDR-R-039 Interconnection Diagram 8370878 
Incomplete 

CDR-E-040 Schematic Wiring Diagram 8670946 
Reauires correction 

CDR-E-041 Pressure Sensor SCD 855'.3610 

CDR-E-042 Cover Plate Control Panel 8670948 
Requires correction 

CDR-E-043 LCRU/LRV rable Drawing required 

CDR-E-044 Delinquent Action Items 

CDR-E-045 Capacitor Assembly 8670967 
DC/DC Convertor 

CDR-E-046 Cable Assembly 8670957 

CDR-R-047 Switchs, Toggle SCD 8555254 
Drawing Error 

CDR-E-048 Circuit Breaker 8555264 
Drawing Error 

CDR-E-049 Monitor Meter SCD 
Drawing Errors 

CDR-E-050 14.~ KHz VCO SCD 

CDR-E-051 1. 25 MHz SCO SCD 

RESP DISPOSITION 

RCA Submit erratta sheet for corrections, and 
dis.cuss case pressure seal 

RCA Correct to show pressure sensor 

RCA Make corrections and resubmit 

RCA Provide response to recommendations 

RCA Correct errors. Evaluate meter 
calibration chart 

RCA Complete design drawing and submit 

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

RCA No action required, presented answer at 
RID review 

DATE 

1019/70 

10/9/70 

10/9/70 

9/22/70 

9/25/70 

10/1/70 

9/25/70 

RCA Will utilize 1'5 .n. coax and correct drawings 10/9 /70 

RCA Will correct drawing 10/9/70 

RCA Will test trip rati ng in Incoming Inspection 10/9/70 

RCA 

RCA 

RCA 

correct documentation 

Will correct drawing 

Correct drawing and/or provi de rationale 

Correct drawing and/or provide rationale 

10/9/70 

10/1/70 

10/1/70 



Agenda Item 7.0 Electrical 

RID 

CDR-E-052 Documentation Errors -
Electrical ~eview 

CDR-E-053 Documentation Clarifications -
Electrical Review 

CDR-E-054 MSFW Deficiency 

RESP DISPOSITION · DATE 

RCA Correct errors per attachment 10/1/70 

RCA Correct errors per attachment 10/1/70 

MSC Referred to LCRU CDR board - See RID 
under Agenda Item 1.4.0 



-:i 

Agenda 

CDR-M-1 

CDR-M-2 

CDR-M-3 

CDR-M-h 

CDR-M-5 

CDR.J1-6 

CDR-M-7 

CDR-M-8 

CDR-M-9 

Item 8.0 Mechanical 

RID 

LGA Vibration Enviroment Requirements 

LGA Adjustment 

Hand Carry Adjustment 

HGA Latching 

LRV/LCRU Interface 

HGA Pointing Assembly Changes 

HGA Sight 

7,ero-G Connector 

Removal of LCRU for Hand Carry 

CDR-M-10 Au,ciliary Power Connector (ECP-32) 

CDR-M-11 Crew Training Documentation 

CDR-M-12 Placement of LGA 8 Foot Cable 

CDR-M-13 Optical Sight Design 

CDR-Y.1-lh LM/LCRU I nterface 

RESP 

MSC 

RCA 

RCA 

RCA 

DISPOSITION 

~o supply vibration data 

Withdrawn - See M-22 

No action required 

Increase detent in collar 

Review interference with GC'l'A when 
removing LCRU. Coordination with Boeing 
is required 

Rejected 

RCA Incorporate change for increased viewing 
angle and complete design 

RCA Contact MSFC for required information 

Withdrawn - See M-5 

MSC 

RCA 

Forward contractual coverage 

Provide orelininary p: ocedures 

-qeferred to LCRTT CDR board. See RID 
under Agenda Item 14.0 

vTi thdrawn See !J!- 7 

Referred to LCRU CDR board. See RID 
under Agenda Item lu.O 

DATE 

10/1 

10/9/70 

TI-5 

TI-5 

10/1 

9/25/70 

lO/lS/70 



00 

Agenda Item 8.0 Mechanical 

RID 

CDR-M-15 Stowage Container 

CDR-M-16 Case Drawing 8370873 ( Handle design) 

CDR-M-17 Case Drawing 8370873 
Late changes not included 

CDR-M-18 Thermal Blanket VHF Slot 

CDR-M-19 ICD LID 340-25162-B 

CDR-M-20 TV Camera Mast Insert 

CDR-M-21 Pre-Launch Assembly Items 

CDR-M-22 LGA Pointing Adjustment Resolution 

RESP DISPOSITION 

Referred to LCRU CDR board. See RID 
under Agenda Item 14.0 

MSC Evaluate CSR findings on handle 
configuration and advise RCA 

RCA Incorporate changes in CDR drawing 
sign-off 

RCA Provine design details for VHF antenna 

MSC 

hole to enable VHF curvature 

Forward comnents to GAC. Negotiate with 
GAC on 9/23-2h. 

RCA LCRU will provide inserts for camera per 
agreement with AEO. tro MSC/RCA action required 

Referred to LCRU CDR board. See RID 
under Agenda Item lh.O 

Referred to LCRP CDR board. See RID 
under Agenda Item 14.0 

CDR-M-23 Launch Depressurization Requirements RCA Review requirement changes and make 

CDR-M-24 LRV/LCRU Mounting Interface Tolerance 
Analysis 

CDR-M-25 LM ICD Dimension 

CDR-M-26 Crew Interface Visual Marking!!! 

CDR-M-27 Crew Interface Design Delta CDR 

recommendat ions 

Rejected 

Withdrawn 

RCA Will add information to drawings 

RCA Will have training mock-up completely 
updated for crew review 

DATE 

9/21/70 

10/1/70 

10/1/70 

9/21/70 

TI-5 

10/1/70 

Closed 



tO 

Agenda Item 8.o Mechanic~l 

Rm 

CDR-M-28 Functional Schematic - LCRU 

CDR-M-29 HGA Pointing Friction Adjustment 

CDR-M-30 LCRU VHF Antenna Stow during Walk 

CDR-M-31 IRN's RlS and R16 to ICD 13M07391 

CDR-M-32 Missing Documentation 

CDR-M-33 LCRU Power Cable Stowage; LGA 
Cable Tiedown on LRV 

CDR-M-34 Some Mechanical drawings required 
sign-off for release. 

RESP 

RCA 

RCA 

DISPOSITION 

Will include on drawing tree 

Supply information via CSR on 9/21/70 

Withdrawn - See CDR-E-002 

MSC MSC to provide via CCA 

RCA Provide workmanship spec. 8030020 

RCA Pr-on.de LCRtJ/LRV and . I.GA cable drawings 

RCA 

also see CDR-F.- 043_; . and CDR-M-012 

Complete outstanding drawings and 
review with M5C. 

DATE 

9/21/70 

9/25/70 

9/21/70 

10/1/70 

9/28 week 



..... 
0 

Agenda Item 9.0 Thermal 

RID 

CDR-T-001 LCRU Circuit Breaker Thermal Design 

CDR-T-002 HGA Orientation between Sorties 

CBR-T-003 Conic S-Band Transmitters 

CDR-T-OOh Thermal Mock-up Solar ~adiation 
Test No. 2 

CDR-T-005 sen S-Band LGA/HGA 8555260/8555262 

CDR-T-006 sen HGA 8555262 - Hot/Cold 
deployment testing 

CDR-T-007 Zero-G Connector Thermal II Bootie" 

RESP DISPOSITION 

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

Referred to LCRU CDR Board. See RID 
under Agenda Item lh.O 

Withdrawn. See CDR-R-lh 

Referred to LCRU CDR Board. See RID 
under Agenda Item lu.O 

RCA ECN 8555260 Rev. A changes ffiA lunar 
surface temperature criteria to be consistent 
with HGA. ~Io additional action required. 

DATE 

TI-5 

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

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



~ 
~ 

Agenda Item 10.0 Test 

RID 

CDR-C-001 LRV Vibration in IM-MESA 

CDR-C-002 LGA Assembly V.ibration on LRV 

RESP DISPOSITICN 

Withdrawn. See CDR-M-21 

Withdrawn. See CDR-M-1 

DA'T'E 

CDR-C-003 Acceleration testing of LCRU Battery MSC Will investigate PIS3 battery 

CDR-C-004 Battery and Cell Container Burst 
Pressure Levels 

CDR-C-OOS LCRU Battery Evscuation Activation 

CDR-C-006 Acceptance Test - Thermal Cycling 

CDR-C-007 LRV/LCRU EMC Test-
Battery Requirements 

CDR-C-008 Deletion of Use of Radio-active 
Material on LCRU Control Panel 

CDR-C-009 LCR{T Qual Test-R ndom Vibration 

CDR-C-010 LM ~SA Vibration Test Data 

CDR-C-011 LCRU Battery Ou.al Test Shock, 
Rupture 

CDR-C-012 LCRU Engineering Model/MSFN Systems 
Test at MSC 

CDR-C-013 Signal Strength Meter Measurement 
Tolerance 

qualification 

RCA Will provide information 10/1/70 

RCA (a) Provide impact for Yardney to 9/23/70 
implement procedure for DVT and Qual batteries 

MSC (b) Provide RCA direction to implement if req'd 9/25/70 

RCA Provide plan for Thermal Cycling for TI-S 
evaluation and direction 

RCA Provide impact of reallocating first two 10/1/70 
flight batteries. 

Referred to LCRU CDR board. See RID 
under Agenda Item 14.0 

RCA Will perform recommondations for F-andom 

RCA 

vibration and operating test during vibration 

Referred to LCRU CDR board. See RID 
under Agenda Item ·14.0 

Delete shock rupture test 

Referred to LCRU CDR Board. See RID under 
Agenda Item 14.0 

Withdrawn. See CDR-E-006 

With Test 
Plan 

With Test 
Plan 
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Agenda Item 10.0 Test 

RID 

CDR-C-014 ATP Vibration Operations 

CDR-C-015 Dummy Batteries for KSC Test 

CDR-C-016 DVT Test Program Plans 

CDR-C-017 Qualification Test Program Plans 

CDR-C-018 Test Parameter Definitions 

CDR-C-019 Stowage Container Testing 

CDR-C-020 Battery Testing 

CDR-C-021 LCRU Acceptance Testing 

RESP DIS~~osrrION DATE 

RCA Perform operating -vibration test in With ATP Plan 
a PY..l mode. Specify parameters in ATP plan 

RCA Submit impact of providing batteries TI-5 

RCA Investigate sequential -mission test of one 9/23/70 
battery and advise of impact 

MSC Investigate means for testing HGA during TI-5 
SR/TV Testing 

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

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

TI-5 

ASAP 

RCA (2) Will discuss LCRU parameters to be TI-5 
tested during DVT and Qual tests 

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

Referred to LCRU CDR board. See RID 
under Agenda Item 14.0 

RCA Advise MSC on recommendation for deleting 9/25/70 
battery vibration test i_ng in DVT and Qual. 

RCA Will perform recommended tests per comments With ATP ?lan 
in ~ID 



Agenda Item 10.0 Test 

RID 

CDR-C-022 LCRU Acceptance Testing 

CDR-C-023 MSC Test of LCRTJ EM 

CDR-C-024 LCRU Battery - Cell Lot Testing 

RF.SP DISPOSITION 

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

~CA (b) Provide impact of procuring 
pattern TV generator 

RCA Evaluate EM hardware problem and 
provide results 

MSC Provide direction to increase sample 
size if reauired 

DATE 

With ATP Plan 

TI-5 

TI-5 

10/1/70 



Agenda Item 11.0 Program Support 

RID 

CDR-R-001 . 1'.,amily Tree - LCRU Flight Model 

CDR-R-002 Family Tree - LCRU Flight Model 

CDR-R-003 Parts 

CDR-R-OOh Seal Tests 

CDR-R-005 NASA Document Approval 

CDR-R-oo6 Burn-in and Screen Parts for DVT #2 

CDR-R-007 Qual. Test 0 lan 

CDR-R-008 Design Verifieation Test Plan 

CDR-R-009 Battery Venting of Electrolyte 

CDR-R-010 VHF Antenna Orientation (Walk Mode) 

CDR-R-011 Battery Removal from Storage 

CDR-R-012 Interference HGA and ~V Camera 

CDR-R-013 Vibration Testing 

RESP DISPC\SITION DATE 

RCA No ac t ion required 

RCA Will make corrections as required lC/1/70 

RCA Will submit preliminary derating tabulation 10/6/70 
Will be updated for DVT data. 

qcA Is providing means for checking internal 

MSC 

LGRU pressure; no action required 

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

qeferred to LCRU cnq board. See RID 
under Agenda Item lh.O 

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

qcA Will submit DVT plan 75 days prior to 
start of test 

Withdrawn See CDR-C-003 

Withdrawn See CDR-E-002 

MSC Determine action, if any, to modify 
battery tracks at LM D/S c2 F2 at GAC. 

RCA Advise fixes and impa.ct 

qeferred to LCRU CDR board. See RID 
under Agenda Item lh.O 

TI-5 

1/20/70 

11/6/71 

10/1/70 

TI-5 
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Agenda Item 11.0 Program SupPort 

RID 

CDR-R-014 High Stress on EEE Parts 

CDR-R-015 Parts Qualification D'ata 

CDR-R-016 S-Band Transmitter Transistor 
16010099 

CDR-R-017 S•-Band Transmitter f.KOSFET 3Nl54 

CDR-R-018 Circuit Breaker 

CDJ?-R-019 Time Share Switch MOSFET 311138 

RESP DISPOSITION DATE 

RCA Will provide parts application data. 10/6/70 
See CDR-R-003 

RCA Being implemented v.ia ECP-20. No 
additional action required 

RCA Will conduct survev of vendor 10/1/70 

RCA Substitution part being reviewed by 
Conic - Impact required by 

RCA (1) Will refinish button in-house 
(2) Will perform temperature test. See 

CDR-E-048 
(3) Will use -0086 in lieu of -0085 if 

feasible. No additional action required 

RCA Evaluate if 2N3822 can replace 3NlJ8 
and advise MSC 

10/1/70 

9/25/70 
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Agneda Item 14.0 LCRU CDR Board 

RID 

CDR-G-002 MSC SR/TV Down Time 

CDR-E-0.54 MSFN Deficiency 

CDR-M-012 Placement of LGA 8 Foot Cable 

CDR-M-014 LM/LCRU Interface Error 

CDR-M-01_5 Stowage Container Interface 

CDR-M-021 Pre-Launch Assembly Items 

CDR-M-022 LGA Pointing Adjustment Resolution 

CDR-T-002 HGA Orientation between Sorties 

CDR-T-OOh Thermal Mock-up Solar Radiation 
Test #2 

CDR-C-008 Deletion of Use of Radio Active 
Yiaterial on the LCRtT Control 

CDR-C-010 LM MESA Vibration Test Data 

CDR.-C-012 LCtiU EM/MSFN Systems Test at MSC 

CDR-C-019 Stowage Container Testing 

RESP DISPOSITION 

MSC Will investigate Test equipment problems 

MSC 

to determine if any additional corrective 
action can be taken 

Disapproved, demodulator modifications 
being explored by GSFC 

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 

RCA 

MSC 

RCA 

MSF'C 

Provide CCA coverage 

Provide items 

Provide CCA coverage 

Submit ECP as required 

Should perform studv based on Thermal IRN 

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

Rejected, crew reauirement• No action 
required. 

MSC Provide data to RCA 

RCA Downgrade DVT-2 to second EM. Deliver 

RCA 

12/16/70. Retain hth Fl. unit in production 

Continue presentlv planned testing 
No action required 

DATE 

TI-5 

9/21/70 

9/23.-24 

9/23-24 

9/21 

10/19 

9/2 3 

10/5 

9/22/70 

9/21 

12/16 



Agenda Item 14.0 LCRU CDR Board 

RID 

CDR-R-Oo6 Bum-in and Screen Parte for DVT #2 

CDR-R-013 Vibration Testing 

RESP 

MSC 

DISPO.SITION 

Withdrawn 

Provide LM test data, 

Provide LRV test data 

DATE 

9/21 

10/1 
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MINUTES OF MEETING 

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM 1 .0 & 2 .0 ----------
SUBJECT Introduction/Gr ound Rul es --------------------------------

Man age men t Overview 

SUMMARY OF DISCUSSION: 

RCA stated that the strike has been s ett led and per sonnel have returned to work 
a s of 9/11/70. The LCRU Pr ogram i s on schedule and no cost growth is expected . 
In addition, RCA s tated that the LCRU engineer i ng model has been completely 
assembled on schedule (Augus t 31 ) and testing has s t art ed . The EM is now i n 
Houston as demonstration support for t he CDR . H.J . Hamli n stated that he is 
pleased t o say that he has seen TV and heard EVCS on t he EM before the EM left RCA 
for MSC . This was done at r oom temperature so t hat much mus t still be done in 
this regard includi ng des ign t est variabl e effort, evaluate full syst em performance 
and capability . 

RCA stated that the LRV/LCRU/ TV i nt erference problem i s with regard t o .mechani cal 
interference under cert ain operat ional aspect s . It wa s agreed that deta il evalu
ation of thes e inter fe r ences would be accompl i shed during the Mechanical Splinter 
Meeting - Agenda I t em 8.0 

RCA t ook exception to the MSC test s chedules s t ating t hat MSCls plans to 
utilize the LCRU engi neering model has signif icant interference with RCA's planned 
uses . 

ACTION ITEMS: 

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

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM 3.o & 4.o -----
SUBJECT Subcontract Summary -------------------------------

Circuit Mar gin Summar y 

SUMMARY OF DISCUSSION: 

The subcontract summar y and Circuit Margi n Summar y we r e present ed wi thout 
significant discus sion and no RID's. 

ACTION ITEMS: 

NOTE : These Mi.nut.es do not constitut.e contract change authorization. Changes 
to contract or schedule must be negotiated. 
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MIN1ITES OF MJ:ETING 

DATE 9/15/70 MEETING NUMBER _c_D_R ___ AGENDA ITEM __ 5;;...._o ___ _ 

SUBJECT __ c_o_n_f_i_gur __ a_t_i_o_n_ov_e_r_v_i_·e_w ___________________ _ 

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 -
partic.ularly 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-0043A requirements. 

ACTION ITEMS: 

NOTE: These Minut.es do not con■titut.e contract change authorization. Changes 
to contract or schedule must be ne1ot1at.ed. 
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MINUTES OF MEETING 

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM 6.0 -----
SUBJECT ___ P_e_r_f_or_m_a_n_c_e_s_wmn_a_r~y _________________ _ 

SUMMARY OF DISCUSSION: 

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

ACTION ITEMS: 

NOTE : These Minut.es do not conatitut.e contract change authorization. Changes 
to contract or schedule must be negotiat.ed. 



TYrE OF RC: V! EW , l: Dn NUMBER CD r.' -· Ci -· I 
VEHICLE, REVIEW ITEM DISPOSITION CO OR OI NATI ON 

DATE 1 9/15/70 1-2 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

H.J. Hamlin RCA LCRU 

DISCREPANCY/PROBLEM TI TL£ 
MSC Tes t 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. 

11£CDl01£NDAT I 011 

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 can 
supply a second Engineering Model by 12/15/70 at a cost of approximately $100K 
ma~ing max:i.Jnurn uti~)i~tion of DVT 2 stock parts and EVCS stock parts. Authori-
'7.B_t:i.on reauired bv 

CONTRACTOR ' S COMMENT 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY 

REMARKS J+-d ✓ 
~ - J.2-

ACTIO N 

l<J·~ j 1;-i:'11\W,cl---
SUSPENSE 1

~ J vl 
BOARD ACTION 

CATEGORY REMARKS 

I.CTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHI.IRMAN 

Approved 

SUSPENSE 

□ Disapproved 

MSC Form 505C (Jan 69) 24 NASA-MSC 
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.. -TY_?_[ _ (' __ ,-Pr-,-, ,-r.-,. .-·--.--,-T"\-,.'·----,.-----R-E_V_I _E_W_I_T_E_M_O_I s __ P _O_S _I _T_I_O_N ______ ==N=UM= 8=E=R~~~-(.~'.'"",, __ -=--_;,-..___:·--:_,-;_---:_--'.. -i.J 
VEIIICL E t COORDI NA ll ON 

DATE, CJ /l '-i / 70 l - 2 
ORGANIZATION SYSTEM 7EAM NAME 

H.J. Hamlin RC.I\ LCRU 

DISCREPAHCY / PR0BLEM Tl TLE 

MSC SR/ TV DCJ·.-m Ti1:1e 

MSC SR/TV Chambe r is cCJntributing to delays in l~R testing. 

IUSTlflCATION 

Has impacted the .tCA SR/TV tests by 13 days. Mny impact the DVT and Q,T 
Program in 1971. 

1------------------------------~---------------------! UC0IUHN0ATI OH 

MSC review SR/TV" r hamber and provide means for :·educing or eliminating 
down time. 

e1l'ft-t lt'K-t o-R-'-9 ~11 lltMrT 

lf.tSC COMMENT 

TEAM CAPTAIN RECOMMENDAT11N ---------------,---------------------------------------CA TE GORY REMARKS 

ACTION 

SUSPENSE 

BO.\RD ACTION ~J 

ACTION 

NASA--M SC 
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SPLINTER MEETING 

CDR-ELECTRICAL 

SEPTEMBER 15, 16, 1970 

AGENDA ITEM 7. 0 

RCA 

RCA 

RCA 

RCA 

NASA 

RCA 

NASA 

RCA 

RCA 

RCA 

RCA 

NASA 

RCA 

RCA 

RCA 

Bellcomm 

RCA 

RCA 

NASA 

RCA 

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 
t aken by . V. J . Carita of RCA . 

Items of the agenda covered on 9-15-70 began with 7.0 and finished with item 
7. 3.6 . 
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 , l ----- -----
SUBJECT System Design ----------=------------------------

SUMMARY OF DISCUSSION: 

A vigorous discussion came about on the PRN ranging when J. Rale igh 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 continued with his disertation. 

Chart #7.1 - 23 Link Analysis Secondary Voi ce Mode (Baseband PM) is to be corrected 
under Effective Isotropic Radi ated Power (EIRP) change the value from 12.5 dbw t o 
12. 7 dbw. 

Chart #7.1 - 29 Link Analys is Up Link Voice Mode (FM/PM) i s 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 494 KHz was a minimum and shall be changed t o a 
maximum of 525 KHz. 

It was noted that Mr. Trachtenberg's values are peak t o peak/RMS and that 
Mr. Sinderson calculations were RMS t o RMS meaning that the RCA present ation was 
di fferent by 9 db from what NASA expected to see. No real concern was shown by 
NASA except that RCA's values should be cons istent in notating1 

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 MEE TING 

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 ACE 
tolerance . J . J . Connelly replied that the t ests on the VHF rece iver have not been 
completed . 

Mr . Trachtenberg presented to NASA the latest schematics for the functional LCRU 
#8370895 (Preliminary) with copi es t o 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 t he 
presentation was over at 2:50 without f urther 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 .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. Jhere 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 conatitute 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 -----
SUBJECT ___ E_l_ec_t_r_ic_a_l ______________________ _ 

SUMMARY OF DISCUSSION: 

Mr. G. Houch then presented Item 7 .2. ~ of the agAnnA. 

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 elec.trical 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 favoraqly to this 

Mr. Sinderson questioned Conic 1 s transmitter on power noise susceptability. 
J. McKenzie. wanted a copy of Conic's answer to the A.I. presented at Conic's CDR. 
Mr. V.J. Carita said that he would forward it to Mr. McKenzie. 

S-ince there were no 1·urther questions the · presentation on EMI was concluded. 

ACTION ITEMS: 

NOTE: These Minut.es do not _constltut.e contx-act change author.izatlon. Changes 
. to contract or schedule ·muat be negotiated. · 
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MINUTES OF MEETING 

DATE 9/15/70 MEETING NUMBER __ cD_R __ AGENDA ITEM _ _.7 ..... •,...~--

SUBJECT __ E_le_c_t_r_ic_a_l ______________________ _ 

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 concer~ed 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 hav~ 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 theEVCS. 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 indicate that the test was made with 301/o 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 lOK nominal but will be 
around 15K, Mr. Sinderson was satisfied that 15K was all right. 

A correetion 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 -----
SUBJECT ·. Electrical 

SUMMARY OF DISCUSSION: 

Mr. C. Montini reviewed items 7,3,5 the Down Link Signal Processor. Mr. J. Ral~igh 
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 MHzA RCA s1:;ated 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 _l4.5 KHz schema.tics were ava:t,labte and 
Mr. DeBa~cke said they were. Mr. McKenzie said he would like to have copies. 

Chart #7, 3 .5-2 Mr. Sinderson said that a discussion was nece.ssary_ between RCA and 
NASA concerning the Voltage Sensor Output and its end to end f unction 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 permisstble to do it this way~ : 

Mz;•. t~inc;lerson wanted to know what the DC ,out shift was with temperature. · Mr ,. -M9ntini 
. pointed them out but admitted that there wer.e no limits on them. He said that . . 
. RCA would probably specify it at~ oO MV. 

Item #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 #7.3.6-4. 
Mr. Montini said that they were 3/4 amp fuses and would probably blow at 1 amp, there-

ACTION ITEMS: 

NOTE: These Minut.es do not .constitut.e contx-act change authorization. Changes 
.. to contract or schedule ·mu1t-be negotiated .. 
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MINUTES OF MEETING 

DATE &/l5/70 MEETING NUMBER CDR AGENDA ITEM 7.3. 5 (Continued ) ----- -----
SUBJECT Electrical 

SUMMARY OF DISCUSSION: 

f ore there was a 2 amp capability in the +14 V circuit . FJr_the +l0V circuit 
the current limiters would t ake over with a max of 200 MA _, son the output before 
limiting . The current l i miters on the +14 V circuit would not take care of shorts 
on the input . 

Since· there were no more questions , Mr. Mant i ni conc l uded his presentation. 

ACTION ITE MB: 

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

DATE 9/16/70 MEETING NUMBER . CDR AGENDA ITEM 7.3.7 & 7.3.8 ------
SUBJECT __ E_lue~c_tr~i~c_al _______________________ _ 

SUMMARY OF DISCUSSION: 

The meeting on 9/~6/70 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 +0.0lo/o over temp. range of o°F to 140°F. Transmitter operational character
istic's 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 8.nd 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 
pres·ented 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 :/n.3.8.4-4A - 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. 

Squel ch Performance Data on the Engineering Model was presented. RCA agreed to 
correct Chart fn.3.8.7-6, the titles o0

, AMb and 160° will be put over the values. 
Also the first col1..W}Il is to be changed to decreasing output noise level. There 
was no subcarrier presented. The Chart fn.3.8.8-7 is to have added to it: a 

At\.\b1fl~\:~at this is with both squelch enabled". 

Nara: Tba• lliautn do• u_, fltu1a rmtract oh•np authqnzauan. Cbuae• 
to rmtract or.....,. lllllat. r. Mpflalld~· ·- · 
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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 :/h.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-4 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 Suscepti bility should be specified as 
a minimum . A RID was written on this. 

Mr. Sinderson indicated he was satisfied with the present ation but expects to 
get more da t a information. 

ACTION ITEMS: 

NOTE: Tbeae llinut.ea do not constitute contract cbanp authorization. Cbangea 
to contract or schedule must be negotia111d. 
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MINUTES OF MEETING 

DATE 9/1 6/ 70 MEETING NUMBER CDR ------"------ AGENDAITEM_~?~.3~•-9_ 

SUBJECT Electrical 

SUMMARY OF DISCUSSION: 

The next presentation was by 0 . Ramanis 

A block diagram of the up- link s i gnal processor was gi ven with no questi ons 
ar ising. 

In VOX Threshold response presentat i on, J. McKenz i e r aised the question of 
input l evel of the VOX and its turn "on" . Connelly explained that H. Fox 
was consulted on this matter and he had agreed t hat what RCA presently had 
was more than adequate. 

J . Rale igh indicated displeasure over t he Di s t ortion of the Motorola rec eiver 
and i ndicat ed t hnt the processor should h&ve i t s di odes r emoved t o i mpr ove thi s . 
RCA i ndi cated that Mr . Ralei gh should l i sten t o t he Engi neerning Model 
demonstrat ion . 

The presentdi on was s atisfact orally recei ved by NASA and no fur t her questions 
were a sked . 

The presentation of Agenda Item 7. 3 .10 - DC to DC Converter was gi ven by 
R. ERdmann . NASA was s atisfied that this design was more t han adequat e . 

ACTION ITEMS: 

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

DATE 9/16/70 MEETING NUMBER -=CD=R"'---- AGENDA ITEM 7,3,]2 

SUBJECT_~E~le~c~t~r~ic~a~l ______________________ _ 

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 BIFILA~ to be corrected to BIFILAR. 

Chart # - 15 is to be corrected by reversing the lettering R & Lon 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 14-13-24. 

14-4 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 t'o 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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MINlITES OF MEETING 

DATE 9/16/70 MEETING NUMBER CDR AGENDA ITEM ----- -----
SUBJECT Electrical 

SUMMARY OF DISCUSSION: 

Item :/h .4 was presented by Mr. H. Comfort 

H. Comfort - Item 7.4 - In a discussion of Mode Switching 7.4-4, 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 P~ 'l'ransmitter currents of .29 should be changed to O on chart 
:/h .4.-51. 
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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TYPE OF REVI EW , CDR NUMBER CDR-E-001 
REVIEW ITEM DISPOSITION VEHI CLE , COORDINATION 

DATE 1 9-15-'{U 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

E. Fendell Flight Control LCRU Electrical 

DISCREPANCY/PROBLEM TITLE 
Subsystem· Schematics 6 

•-· v,.~ 

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. 

JUSTIFICUION 

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

UCOIIMEND&TIU 

RCA ~ovide all subsystem schematics to NASA ASAP. These schematics are presently 
avail ~ble at~/Camden. 

CONTl&CTOl•s COMMENT 

RCA provided functional schematics of all LCRU subassemblies during CDR on RCA 
drawing 8370895. If MSC re4uires additional subcontractor data or drawings, RCA 
will evaluate impact of re4uest as it is not a current re4uirement of SE-C-0043A. 

., 

TEAii CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

(,All tit ~ L ,,~ . ~""'",f--111.JL Ct,() w ti j 
ACTION 

~vrndf-ct:. 
SUSPE NSE 

BOARD ACTION 
CATEGORY REMARKS 

·• >,CT IO N 
( ~ ,; 
\ y-.•'' ' 

~PENSE 

ACT! ON 

□ Approved 
SIGNATURE OF BOARD CHAIRMAN 

SUSPENSE ·-. □ Disapproved . ::,..: .. 
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TYPE or REVIEW, CDR NUMBER CDR-E-002 
VEHICLE, REVIEW ITEM DISPOSITION 

COORDINATION 
DATE, 9-15-70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

E. Fendell Flight Control LCRU Electrical 
DISCREPANCY/PROBLEM Tl TLE • 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. 

IUSTIFICATION 

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. 

IECDMMENOAT I 011 

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 

mJ( ~lfj W,/'-t1. ~c4- ~W\,{-f-ACTION 

/4j,f ~\\h,1~ SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

' 
ACTION 

' ;;}J SPENSE - . 
ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN Approved 

SUSPENSE 

□ Disapproved 
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TYP'E or IHVIEW, ClJli. NUMBER CDR-E-003 
VEHICLE, REVIEW ITEM DISPOSITION 

COORDI NATION 
OAT[ 1 9-15-70 
INITIATOII ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LCRU Electrical 

IISCIIPANCY/PIOILl■ TI Tl[ 

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/70K operation was required. 

IUSTIFICATIU 

UCDIUl[NO&T I ON 

MSC to confirm requirement for Tl/ 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 70KC 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 
CA TE GORY REMARKS 

nJJ(. lv1~ P~p,t,vi 1~1~ c/v~ ~112 0-//;-e,,: ACTION 

/Vo a_,/, c,,,. I -I Ii]) & ';;:;elf: C4 , 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

'' 

''(., 
,, I ' SUSP'ENSE •• ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN ' Approved 

' SUSPENSE 

□ DlsapplOVld 
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TYPE CF REVIEW, CDR NUMBER CDR-E-004 REVIEW ITEM DISPOSITION VEHICLE, 
COORDINATION 

DATE 1 9-l.::>-(U 
INITIATOR ORGA NIZ ATION 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. 

IUSTIFIC&TION 

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

UCOIIIIEND&T I ON 

MSC to direct RCA on desired method of adjustment. 

~:! 11-K-tl.tlt" '9-C 01111 ENT 

RCA should set frequency as close as possible with S-band transmitter 
"diddler" and set deviation of transmitter by matching 
processor to match sensitivity of transmitter. 

gain of signal 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY A EM ARKS G c..<:\ w rt ,-\ \) (lAVJ>_ "-; 

ACTION 

;(,~~ 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTIO N 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN Approved 

SUSPENSE ·□ Disapproved 
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-
TYPE OF REVIEW, C:CR NUMBER CDR-E-005 
VEHICLE, REVIEW ITEM DISPOSITION 

COORDINATION 
DATE, '.::J-j_J- '(U 

INITIATOR ORGANIZATION SYSTEM TEAM NAME 

B. c. Embrey MSC/EE72 LCRU Electrical 

DISCREPANCY/PROBLEM Tl TL£ 

LCRU Transmission Mode Nomenclat_ure 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", 
"backup", "TV standby", etc.) 

I USTI Fl CAT I ON 

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

HCOIIIHNDAT I ON 

RCA use only the nomenclature for the LCRU transmit modes as found on the 
front panel switch (that is: PMI/vrn, PMI/NB, FM/TV, 'IV/RMT, and PM2/NB) on all 
documentation. 

CONTRACTOR'S COIIIIENT 

RCA will be consistant in future TI pres~ntation documentation for 
transmission mode nomenclature. 

CATEGORY 

ACTION 

SUSPENSE 

CATEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSP ENS E 

MSC Form 505C (Jan 69) 

TEAM CAPTAIN RECOMMENDATION 
REMARKS 

BOARD ACTION 
REMARKS 

D Approved 

D Disapproved 

SIGNATURE OF BOARD CHAIRMAN 
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TYPE OF REVIEW, CDR NUMBER CDR-E-006 
REVIEW ITEM DISPOSITION VEHICLE, COORDINATION 

DATE I 9/15/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LCRU Electrical 

Tl TL£ • DISCREPANCY/PROBLEM 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-0043A, and the 
LCRU/GCTA ICD. 

JUSTIFICATION 

The above referenced MSC specs $ate overall LCRU requirements. 

UCOIIMCNOAT I ON 

RCA should confirm, if possible, that they can meet the present MSC specs for 
~asurement and TV ·proce~sing 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) 
(4) TV Channel-Freq. Response DC- 3 MHZ+ 1 db 
(':i) TV r.h<>>·mpl T,i na<n·•i t .v + -:i,of,, "R!=:T -
(6) TV Channel Distortion 'c1o max 
(7) FM XMTR Center Freq.+ 0.01% 
(8) FM XMTR Deviation 1.7-~ 4% 

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 ¥ossible ca~ability of meeting MSC specs. RCA will 
renort on status of spec. con irmation a TI-5. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

REMARKS wJCt/ e t /; ~ _ m~c <J.vr.£ «,U/;) , , t,a- c,f-.,... • .. <· ~z11 J.-. :::'" L~-. ... :J 

ACTION -F·~~ ;({ ;;::_ ~~ ~d ✓ -s · 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ Approved 
SIGNATURE OF BOARD CHAIRMAN 

SUSPENSE 

□ Disapproved 
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-------------------------------------.--------·--·-··- ·1 
, >J . • • ... e: r: .. , , I r . ., \V ·,t~ ( ~ ,,_,·_ ·_. _·-:_"' :- - fJ. '._ . .,",·· ,: ~...;.:_ .. . ··• -

~ 5~--------l RE V I E W I TE M D I S PO S I Tl OH i--.;-,, 0-n-0-1-.• •-r-,-:.--, ·----~·-i 
OATEt 1· .,__ ______ _.;_~-------------+------•----•--< 

T["AM 10-.,;: ! P,ITIATOR Of, c;A-; 1 ZAT I ON SVSTC:~I 

R . Sirderson Electrical I 
1--------------+------------'---------------'------------1' 

DISCR£PlNCY /P ROBL[M I 
J 

The subcontracted LCRU subasse:-'.lblies ha·-1e their design parm:-:eters (in;·ut/ output) -j 
ci.efined in deta il by RCA SCDs. Em•re 0rer, RCA ha s not supplied adequa:.e 
detailed desigh interface data on the RCA supplied subassemblies • 

.... -----------------------------------------•---~--A> IUSTlflCATIOII 

'I'he LCSU overall desii::;n cannot be verified by ;.;sc without an understanding of the 
subassembly input/output design re1uirement s. 

UCOIIM[NDA TI 011 

RC.A should supply the necessary design interface require~ents at the C~R in 
order to allow ~-~SC to positively coni'ir:n the overall LCRU design. 

I 

I 
I 

••- --m~-i 
CONTRACTOR'S COMMENT 

RCA has provided detail discussions and data on th::!se at. the vari~us ? • I. s 
will review for completeness performance · characteristics of in house c ~~ilt 
subassetnblies that were presented at the CDR. The characteristics wi:i.l be 
dated for TI-5 . 

and 
I 
\ 
I 

1-------------------------------------------------·; TEAM CAPTAIN RECCMMEN~ATION , 

t----------------------_,,.., ___________ ,.._,. __________ . ..,.,...,.).A.•"~ 

CJ.TE GORY 

ACT I ON 

SUSl'ENSE 

ACT 1 ON 

BUARO ACTIC~ ! 

0 App1oved 

0 Disapproved ---------------------:-::--_...,......,_ ________________________ ....... ~,, 
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TYPE OF REVIEW, 

VEHICLE, REVIEW ITEM DISPOSITION 
NUMBER CDR-E-008 
COORDINATION 

OATEt 

INITIATOR ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson Electrical 

DISCREPl.CY/PROILEM Tl TL£ 
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 confi'guration control cannot be assured, 

JUST I Fl C& Tl o• 
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 
pri?r approval of MSC. 

IECOHENDITIOII 

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 lattitude to manage LCRU within its end-to-end performance without 
h<>;nn- r,r,n,:,+-_,;,,,,,r1 +n rl<>+ . .,;1 i:mhC'nnt.-rA('+.,..,.,.. T'f>(]11;.,..ements in SE-C-0043A. 

CATEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

MSC Form 505C (Jan 69) 

TEAM CAPTAIN RECOMMENDATION 

BOARD ACTION // ( 

REMARKS 

0 Approved 

0 Disapproved 
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I 
TY:-E Or REVIEW, CDR , 

I NUMBER CDR-E-009 REYlEW ITEM DISPOSITION VEHICLE, 
I COORDINATION 

DATE, q-16-70 
INITIATOR ORGAN I ZAT I C>fl SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LCRU Electrical 
DISCR[PANCY/PROBL[M TI Tl[ 

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. 

I UST IF I U Tl ON 
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. 

IECOHlNDAT I 01 

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 
design. 

CONTRACTOR'S COMMENT 

RCA will review all parameters listed and offer concurrance or change 
recommendations by TI-5. 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

~~~ m Sc /1u A -f:; ~Al,~~~ 
ACTION 

~ ~ h,ll. k ,J 1vj3 /7 o , Wn?<faµw 
SUSPENSE AW~ 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ Approved 
SIGNATURE Or BOARD CHAIRMAN 

SUSPENSE 

□ Ol11pprov1d I 
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9. Squ~lch Level, V0X operation 
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SPEG 
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nsc T'V ICD 
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MSC 'l'V ICD 
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15. Signal Strength Meter Check MSC 43 
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1.25 ~mz sco 

MSC l4-3 

MSC 43 
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Table I 
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Table I 
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10.5=6.l Kil..'., 14.5=7 .6 KHZ, Voice::; 
6.6 KJIZ, 'i'ol=.:_15/1 



C/1 .... 

26 . ?ve:-:; Voic;,e/vco Pha:::c Dev. 
~r! S (: ba!!Cl P>I 

27 . 'Cv ChmL'1el F:ccq. I-:c::::ponse 

'l7 Cl:ann1.o:l Lir~t::iri ty 

29 . r;,_v Channel Distort ion 

3r '-' . s_~-.i CLr.n:1cl c• j r.T f J . , 

33 . Stauts :-:e1.:1.sure1::ents, 'l'Li,1 and Meter 

Load G:.m. Ifoi se, L.RV Interface · 

33. 14 and 10 'IDC Re (:;,'l.lln.tion 

J\1:-iC 1,-3 
'.l'nble I 

Yi:...:C 'l'V ICD 
3.2{'.) )(b) 

r,;.;c '.IY ICD 
3.2(;)(c) 

MSC l !J 

MDC 43 
MSC 1+3 

l-IBC 43 

MSC lt3 
lt. 3. G 

RC.A CDR 

M.S_C 43 

1 n : ,, r 11 : 1 l 111 

3.Sr-:= .23 :!.'ad , 5.1~:-: .25 rad, 7.3:5= . 43 rad 
:LO.'.J,:c . 5J.. rad, 14.5::;.4 rad , voice::: .98 rue 
To.I cc.:.:.l~'h 

-:!:_ 3'/1 of !38L up to 2. 5 MHZ XMTR dev. 

zl, max 

::a J1J 8J,-r,/Irrms min . tes",; recei ver 
ci1..tt1m t f'or cu:;c rccei ver innut 
11.nc'!-:::r :-~10 i't. nnt. cond.i tion:, . -
2". J. . 7 ,: 4'!', :.'i1 [Z for -:!:._ 0. '.j '.f inimt 

I>i,! : 22G'5 . 5 Ml ~7. +. 003'l !'f,0.Y. 

:?i•,1: 226'5 • '.J J,U IZ +. OJ l r.10.x 

,.l\GC: -65 to - 104 db1,1 .:.:,3 clb (r~eter O!"lly) 
25-33, +.5 VDC, 'l.'Ef{?: 0-160°F, 

100-1/IV P- P across series one ohrr. 
resistor 

14 +.1, -.3V, In1mt 15.6 to 19.1; 
10 + .lV In1mt 15.G to 19.l 

Z.G. pin C to pin E IB~T 0.1 V differ
~ntial 
23. '.) :;_4~1, , 16. 5~41

;~ for 32 -'+4 V in:put 



I ,1: ~ ~ . • I ; : j ; J I 

(DJ.1:.ck ]~t:,;,-: Input/<Ju t·! ,1 1. ~. 'L'<..:: : I; i{c~q11il·t.:wc:11t:.;) 

39 . L·e:rt\)l'::u:.:.llC:e , 2 '( i , (J 33 v n[l,ttc :ry 
V0ltace 

41. Ti}/ Li11t-D01mlink C.:ro:..:s '.l'alk 

i,;;. -~C''\•~er ConSU!!iption, Int. &lttery 

:+~ . Crotmd Isolation 

4.30 

4.1 

4.1 

t-:SC 43 

PCA CDR 

4.37 

MSC !;.3 

?~~ v: ;;o f1i\/ l 1-P max 
] 0/11 : V: rw J•-f> :::u~: 

Per i'cr:"~nc:c ver f;~; -c-O()l,1. 3, 
~-'7 t.o 3~: \,'lJ'; 

Vcril'y VOX clisabled in remote mode 

All. G/II remain within spec value; 

A11tcmna:; radia:t(.: and recei ·re when 
c0w11~c; !; eel to LC}•:I.J 

I~·'I/WB, 51/8.'.;, PMJ/t·m, 51/9.u, !-'~•:/'!.''·!; 
57/9.0, 'l'V m,1'1', 2.0/5.5, P!,'.2/i'ID 57/8. '.; 

'1'1.iD ,mt t::i at 32 vol ts (F~V,,~1), 81 watt 
nL 3G v, ,lt:::, ·mo wutts ut l;J~ volts 

ln ,'l' 20 wec;0h1:1s, cha~sis to Ll~V pv:·rer 
com. (Int. Pwr Mode); chas3is to LH'! 
les s, HU.I\. anJ LClA Ll{'J me c:h. interfa.ce 

15 sec. max 



TYPF. or REVIEW, CDH 
REVIEW ITEM DISPOSITION 

NUMBER CDR-E-010 
VEHICLE, COORDI NATION 
DATE I 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 
which concludes that the tolerance buildup will not be allowed to exceed the 
overall LCRU modulation parameter tolerances. 

JUSTIFICATION 

UCDMIIEIIDATION 

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 
tolerance build up effects at TI-5. 
completion. 

and will provide preliminary report on 
Final analysis will be presented upon 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

ACTION 

SUSPENSE 

CATEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

REMARKS 

BOARD ACTION 
REMARKS 

D Approved 

D DI 11pprowed 

SIGNATURE or BOARD CHAIRMAN 

. 

MSC Form 505C (Jan 69) NASA-MSC 
53 



TYP E OF ~EV IEW1 CDR NUMBER CDR-E-011 
VEHICLE, REVIEW ITEM DISPOSITION COORDI NATION 
DATE 1 9/16/70 
INITIATOR ORGA NIZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LCRU Electrical 

DISCREPANCY/ PROBLEM TITLE 
Potential Single - Point Failure, 14 VDC Supply .. 

GCTA 29v short is protected by LCRU circuit breaker. However, GCTA 14V short 
would blow th~ 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. 

REC01Ul£NOAT I ON 

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. .... 

TEAi CAPTAIN RECOMMENDATION 
CATEGORY ""'"A\~~- ..,_,~ (l ~f'r ~ _ ~cA-- 6/4;Jld Jnift""'-
ACTION 

~~~ , 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Ol11ppraved 

ISC For■ 505C (Jan 69) 54 NASA-MSC 



TYPE OF REVIEW, CDR NUMBER CDR-E-012 
VEHI CLE, REVIEW ITEM DISPOSITION COO RD I NATI ON 
CATE 1 9/16/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

J. McKenzie MSC/PD 9 LCRU Electrical 

DISCREPANCY/PROBLEM Tl TLE 
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 LCRU 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. 

RECOMMENOAT I ON 

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 applicabl~ provide direction to RCA for corrective 
action as necessary. 

CONTRACTOR'S COMMENT 

RCA does not object. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

~ . i 
ACTION 1µ~ 
SUSPENSE 

BOARD ACTION 
CATEGOR Y REMARKS 

ACTION 

SUSPENSE 

AC TI ON 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ DI Sipp roved 

MSC For• 505C (Jan BB) 
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TYPE OF REV IEW, CDR NUMBER CDR-E-013 
VEHICLE, REVIEW ITEM DISPOSITION COORDI NAT I ON 

DATE 1 g/16/70 
INITI ATOR ORGANIZATION svsTE·M TEAM NAME 

J. Raleigh ~/Bellcomm I.CUR Electrical 

DISCREPANCY/PROBLEM TITLE 

Comparison of NASA & RCA Subcontractor Specifications I 

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. 

11£COMMENDATIDN 

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

CONTRACTOR'S COMMENT 

RCA concurs. . . 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS i 

Wl~~-Vd' ~ ACTION 

~e,t ~ 
SUSPENSE Li ();/h .,(}_, \j 

I I I., BOARD ACTION 
CATEGORY REMvARK SI 

ACTION 

SUSPENSE 

ACTION 

□ Approved 
SIGNATURE OF BOARD CHAIRMAN 

SUSPENSE 

□ Dls ■ pprovtd 
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TYPE OF REVIEW, r,nR NUMBER 
r.nR-~-m h REVIEW ITEM DISPOSITION VEHICLE, COORDINATION 

DATE, 9/ 1-b/"(U 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

J.J. Connelly RCA LCRU Electrical 
DISCREPANCY/PROBLEM Tl TLE . 

LRV EMI 

NASA expressed qoncern over EMI coupling from LRV to S-Band Receiver circuits. 

JUSTIFICATION 

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

IIECOMMENDATI ON 

MSc· shall provide RCA with projected LRV EMI level projections. 

C411-U•o\ ♦J.O«.:.S-~MMM* T 

MSC COMMENT 
-

TEAM CAPTAIN ~ECDMMENDATIDN 
CA TE GORY REMARKS .,,,,1 ~.1 p e} ri A(/4 ,1,,, 11'3_~/t-;:;; llJJ(_ ACTION 

~~ - ~-(!~ 

SUSPENSE 

BOARD I ;;TIDN 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

. -· ACTION 

□ - SIGNATURE OF BOARD CHAIRMAN 
Approved 

SUSPENSE 

□ Disapproved 
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TYPE OF" RE VifW 1 CDR i 
R~ VIEW 

NUMBER CDR-E-015 
VEHICLE, I ITEM DISPOSITION COORDI NATION I 

':)/ .LO/ {V . 
DATE, 

I NITIATOR ORGANIZATION SY STEM 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(:!: 3 db) since the S-Band Receiver and 

~ AM transmitter have similar tolerances 

2. The harmonic distortion spec. of 8°/o 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 

IECOMMENOAT I ON 

RCA must show that the up link tolerance buildup from their subassembly specs. 
will not exceed the overall LCRU 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. 12'-4 ~ ...... )\'?~~ 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

MAL e,...wiu ~ R<=-A ~....,,J-. ACTION #,. ~~ lvYl1t-~ 

SUSPENSE 

BOARD ACTION 
CA-TE GORY REMARKS 

ACTION 

SUSPENSE 

ACTION D Approved 
SIGNATURE OF" BOARD CHAIRMAN 

SUSPENSE D . Disapproved 
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TYPE OF REVIEW, ·t..:lJl'( I NUMBER CDR-F.-016 - j VIEW ITEM DISPOSITION VEHICLE, COORDINATION 
DATE 1 9-2-·rv 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

···-

R. Sinderson MSC/EE16 LCRU Electrical 

DISCREPANCY/PROBLEM TITLE • S-Band Receiver SCD 

A. Need SCN for following changes: 
1. Audio output level 1.5 VRMS Nom.=10'/o (-133 dbw to -95 dbw) 
2. Dynamic range (3.4.4.5) should not be under only the audio section (3.4.4). 
3. Squelch changes 
4. 70KHZ output impedance 

g: 70KHZ output level 
-100 dbw) 3.4.6.1 and 3.4.6.3 Signal strength range (-1~5 dbw to 

7. Signal strength cal data accuracy 
8. Polarity reversal? 
9. Audio output freq, response 

10. 70KHZ output freq. response 
11. Uplink mode combinations, e.g •• 8:!:,10'/o, 1.1;!:_10'/o 

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. E~U conducted susceptibility does not include reduced level audio noise, 

RECOMMENDATION 

Provide SCN and rational as requested above. 

CONTRACTOR'S COMMENT 

Ew w-;\_l ~ -'i~ ~ <il~ho 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS m~c=wy1b! ~i-
ACTION ;(, { , ' 

l/v~~ 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SU SP EN St: 

ACTION 

□ 
SIGNATURE OFrBnARD CHAIRMAN _Approved 

SUSPENSE 

□ Dlaapproved 
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TYPE OF REVIEW, rm~ NUMBER CDR-E-017 
REVIEW ITEM DISPOSITION VEHICLE, COORDINATION 

DATE 1 9/16/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE 16 LCRU Electrical 
DISCREPANCY/PROBLEM Tl TLE 

' S-Band Transmitter Humidity Fix 

Humidity in transmitter affects power and frequency. 

JUSTIFICATION 

. 

1£C0IOl£N0AT I Ok 

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

CONTRACTOR'S COMMENT 

RCA will review recommendation 
impact by 10/1/70. 

and provide r ·ecommendations and program 

TEAM CAPTAIH ·RECOMMENOATIOH 
CATEGORY REMARKS 

ml.<. C-<,/\0 w-1:l.f '/2u.. ei,,-....J-ACTION 

~~ WM~ 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION I 

SUSPENSE 

ACTION 

□ Apprond 
SIGNATURE OF BOARD CHAIRMAN 

SUSPENSE 

□ Disapproved 
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~-
TYPE OF Rf \' IEW 1 ClJ.K NUMB ER 

L:DD-E-018 REVIEW ITEM DISPOSITION VEH ICLE, COORDI NATION 
DATE, 9/lb/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 

IIECOMMENDATION 

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.. 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

C/4,)1 (.<.,V\;') (J,,\~li ~~ (l1~C 
ACTION 

MY)~ 
f11 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

e . ACTION 0 Approved 
SIGNATURE OF BOARD CHAIRMAN 

I 
l 

SUSPENSE 
O · o1sapproved I 

MSC Form 505C (Jan 69) 61 NASA-MSC 
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TYPE Or REVIEW , CDR NUMBER CDh-.r.;-u.1;} 

VEHI CLE , REVIEW ITEM DISPOSITION COORDI NA TION 
DATE 1 9/lb/70 
INITIATOR ORGA NI ZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE 16 LCRU Electrical 

DISCREPANCY / PROBLEM TITLE 
FM/PM Transmitter SCD 

Ref. PCDR-3.(1) Wl3 PM spec. should be changed from IFM to IPM (not more than 
that allowed for LM. (2) Verbal information is needed from Conic concerning 
the max., as des1gned, 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 
supplied to MSC by 10/1/70. 

deviation and frequency response will be 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

REMARK S u)..v~ el~ CA,i,-1\. ~-\-
ACTION ~~gii~~~ 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ Approved 
SIGNATURE Or BOARD CHA IRMAN 

SUSPENSE 

□ -Disapproved 
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TYPE OF REVI EW1 CDR 
VEHICLE, REVIEW ITEM DISPOSITION 

-NUMBER CDR-E-020 
COORDINATION 

DATE 1 ohr..hri 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

- J.T. Raleigh MAS/Bellconnn LCRU Electrical 

DISCRl,ANCY/,ROILEM Tl TL£ 
Squelch Audio output Noise ' 

The data shows an increasing squelched audio output noise with de creasing signal 
level. 

IUStlFIC&TIU 

The noise output goes to the VOX and could key the VHF transmitte 
that does exist may be due to receiver decoupling and other manuf 

r. The noise 
acturing processes. 

UCOMMUDATIH 

RCA should consider having the 170 Kc 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 trig gering level. 
Therefore, there is no need to consider a major change at this ti me. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

(11.\.l U."'WC-~ ~ ACTION 

I, ' M11~ 
SUSPENSE 

BOARD ACT I ON 
CATEGORY REMARKS 

ACTION 

I 
I 

i SUSPENSE 
I . -
\ 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN Approved 

SUSPENSE 

□ Ol11pprov ■ d 
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TYPE OF REVIEW, CDR NUMBER CDR-E-021 
VEHICLE, REVIEW ITEM DISPOSITION 

COORDINATION 
DATE, ohr:..hri 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

J.T. Raleigh MAS/Bellcomm LCRU Electrical 

DISCREPANCY/PROBLEM Tl TLE • Sub carrier 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. 

UCDIIIIEND& Tl ON 

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. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

""'"" 111 ~ L °Jef' µX'~:;;: ACTION 

SUSPENSE 

BOARD ACTION 
CA TE GORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ Approved 
SIGNATURE OF BOARD CHAIRMAN 

SUSPENSE 

□ Disapproved 
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---------------------------------------------·-NUMBER CDR-E- 022 
VEHICLE, REVIEW ITEM DISPOSITION 

COORDI NATION 
DATE, Q/16/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

J.T. Raleigh MAS/Bellcomrn LCRU Electrical 

DISCREPANCY/PROBLEM Tl TL£ 
LCRU - EVA Range 

What is the maximum LCRU-EVA Range? 

JUSTIFICATION 

All RCA analysis has assumed strong VHF signal levels. It may be necessary t o wal k 
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. 

UCOMMENOAT I ON 

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

CATEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

MSC Form 505C (Jan 69) 

TEAM CAPTAIN RECOMMENDATION 

BOARD ACTION 
REMARKS 

D Approved 

0 Disapproved 
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TYPE OF REVIEW, CDR NUMBER 
CDR- E- 023 REVIEW ITEM DISPOSITION VEH ICLE, COORDINATION 

DATE 1 '}jl.Of(U 

INITIATOR ORGANIZATION SYSTEM TEAM NAM E 

J.T. Raleigh MAS/Bel-lcormn LCRU Electrical 

DISCREPANCY/ PROBLEM Tl TLE 
VHF Transmitter Variations • 

It was report~~ 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. 

11£COMMEIIDA Tl ON 

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

CONTRACTOR'S COMMENT 

RCA presented VHF modulation 
agenda number 7.3.4. 

sensitivity data vs temperature at CDR meeting 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

YV)~C.. ~lv-<2,\ w\~ (,,(.~ 
ACTION l}~~ul_ 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ Approved 
SIGNATURE OF BOARD CHAIRMAN 

SUSPENSE 

□ DI sapproved 
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TYPE OF REVIEW: CU.t< \ \ NUMBER CDR-E-024 
VE HICLE, REVl'EW I\TEM DISPOSITION CO ORD I r; AT I ON 
DATE I q/16/70 l 

INITIATOR ORGANIZATION SYSTEM TEAM NAM E 

J.T. Raleigh MAS/Bellcomm LCRU Electrical 

DISCREPANCY / PROBLEM TITLE 
Link Voice Processin~ Comparison of Up Link and Down 

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. 

JUST If I CAT I ON 

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

RECOMMENOAT I ON 

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

CONTRACTOR'S COMMENT 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 LM 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 9CJ1/o AM to maintain same VHF link 
as non-linear, but tolerance of AM index would be about +25% due to temperatures 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

h\~L ~;J;)/ef !~~~ ACTION 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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CDR-E-O24 

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. 
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TYPE OF RCV!E W, ClJ.K NUM BER CDR-E-025 . 
REVIEW ITEM DISPOSITION VEHICLE, COORDINATION 

DATE I '9/ lb/ '(U 
INITI ATOR ORGANIZATION SYSTEM TEAM NAME 

J. T .Raleigh MAS/BELLCOMM LCRU Electrical ., 
DISCREPANCY/ PROBLEM Tl TLE 

Audio Levels at EVCS • 

Compare the audio levels at the EVCS headset for the VHF signals from the 
LM 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 LM/EVA's. LM provides 1000/o AM 
whereas LCRU provides 700/o AM. MSC will perform an analysis of LM VHF and LCRU VHF 
post detection AF levels at EVA's by TI-5. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

Q.a1 ~'(2,/ /,,()J\-:c/ I<_ C A-mJc__ ~ -
ACTION 

pj/{~ WrY)~. 
SUSPENSE 

BOARD ACTION 
CA.TEGORY REMARKS 

ACTION 

SUSPENSE 

' 
ACTION 

□ 
SIGNATURE Of BOARD CHAIRMAN 

Ap~rovea 

SUSPENSE 

□ Olsepprov,a 
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TYPE OF RE V I EW , ClJ.K NUMBER CDR-E-026 
VHIICLE, REVIEW ITEM DISPOSITION 

COORDINATION 

DATE 1 9/16/70 
INITIATO R ORGANIZATION SYSTEM TEAM NAME 

J.T. Raleigh MAS /BELLC OMM LCRU Electrical 

DISCREPANCY / PROBLEM TITLE 
fOX 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. 

IECOIOHNOATI ON 

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 s 
of DTIJ 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 l db of -98 dbm point for SNR 2 10 db. At lower RF inputs, 
output SNR is degraded about 2.5 db/db of RF input, but this is for antenna cone 
ATio- 0 eo r.f' ~ 1?()0 'Rr.A wi17 m1nnlv +.hA ,-..,-nap nf +.hp n'l'V .,r1,,,.,t.mPnt. hv ()rt.obPT' l 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

m>L ec~,w"d ~ c,µ~ 
ACTION ~ µ.9, 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ · 01s1pprov1d 
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TYPE OF REV( EW, CDR 
VEHICLE, REVIEW ITEM DISPOSITION 

NUMBER 
CDR-E-027 

COORDINATION 
DATE 1 9/lo/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

J. T. Raleigh NASA/Bellcomm LCRU Electrical 
DISCREPANCY/PROBLEM Tl TLE 

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 limitations. 

IUSTIFIClTION 

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

11£CDMM£NDU I ON 

RCA should show that the LCRU does not degrade the signal received on 259.7 MHz 
even i~ it is from two EVA 1 s. 

CDNTRAClQl'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 LM performance if two signals are simultaneously received from 

EVCS. ~-ti~~~ £/t'j LC~(l~~-
~-1 ai✓ ~/ -,' / . ~ _-, /.JL _ !\..,,.A•~ '#/J , , 

CATEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

MSC Form 505C (Jan 69) 

~ «/ "C?'"" ..-.,~ re,;~__e:,r * 
TEAM Cl£.J"AIN RECOMMENDATION 

BOARD IA CT I ON 
REMARKS 

0 Approved 

-□ Disapproved 
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TYPE OF RE l' IEW1 CDR NUM BER CDR-EE- 28 REVIEW ITEM DISPOSITION VEHICL E , 
COORDINATION 

DATE I 9-16-70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

B. c. Embrey MSC/EE72 LCRU Electrical 
DISCREPANCY / PROBLEM TI Tl E 

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 re~uired to define the communications system interfaces between 
the LCRU and MSFN, EVCS, and GCTA. 

UCOIIMENOA TI ON 

1.MSC impose LCRU Communications System Signal P&I Spec (EE7-70-591, May 1970) 
into the LCRU contract as a Type I document by September 18, 1970. 

2.RCA provide 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. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

r,1_\(_ Fid. e.,4>,-~ 
ACTION p . , ~~«--
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHA IRMAN 

Approved 

SUSPENSE 

□ · Disapproved 

MSC Form 505C (Jan 69) 72 NASA-MSC 



TYP E OF REV I EW , CDR NUMBER 
CDR-EE-29 REVIEW ITEM DISPOSITION VEIIICL E , COORDINATION 

DATE 1 9/16/70 
INITIATOR ORGANIZATION SY STEM TEAM NAME 

.e c. Ritterhouse APO/EE18 LCRU Electrical 

DISCREPANCY / PROBLEM TITLE • 

RCA is not using Apollo meas# in RCA documentati.. on. 

JUSTIFICATION 

R£COIOIENOAT I ON 

Include meas # 

CONTRACTOR'S COMMENT 

RCA will implement Apollo measurement numbers in future applicable documentation. 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

vnJl C,A,MW'<l.,j 

lif//~ ACTION 

W)Y)~~ 

SU SPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPE NSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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TYPE OF RfV!FW , 

REVIEW ITEM DISPOSITION 
NUMBER CDR-EE-30 

VEHICLE, COORDI NATION 
DATE, 

INITIATOR ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson 

DISCREPANCY /PR OBLEM 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, 

i----•fl...-';. 1 <>A<:lt. -fnr Ve! (" n~<>'l"At.; nn<:l 

JUSTIFICATION 

As defined above. 

RECOMMENDATION 

CONTRACTOR'S COMMENT 

Item l is answered in RID 004 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 pa~nt 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 se~arate RID from the Test Meeting-Agenda Item 10 
See RID CDR-C-005. TEAM CAPTAIN RECOMMENDATION 

CATEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

MSC Form 505C (Jan 69) 

BOARD ACTION 
REMARKS 

D Approved 

D Disapproved 
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SIGNATURE or BOARD CHAIRMAN 
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TY PE OF REVIEW, CDR I f NUMBER CDR- E-031 
REVIEW ITEM o:isPqs1TIDN VEHICLE, 

9/lb j'(0 
COORDI NATION 

DATE 1 I j 

INITIATOR ORGANIZATION SYSTEM TEAM NAME 

J. T. Raleigh NASA/Bellcomro LCRU Electrical 

DISCREPANCY/PROBLEM Tl TL£ 
UpLink Voice Quality 

• 
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. 

IUSTlflCATIOII 

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. 

1£COI01£NDA Tl ON 

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. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS a 

0r,.;, ~ /2X,'i<-f'7~/(~ ,n ~c_ C<..:"f\ '--\,'a~ Lv \ C 1 f_(_,~ 
ACTION v0ic...~ (1 v l¼L-1,r·f"11\ "'-Vt a. <1.<,H)« '1(··/.,, J:. ... '-(, n,;;/...-~h c!_ ed vnJ C -~ 

£LA; t,, C\ t\"""r+ _w.1~'"} Jo_,,.~d/4-,.~~ c4- 7T- S-
SUSPENSE 

ft_ . , ~?u~ fl~ l1/rrJf~~-
BOARD ACTION / /" 

CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE Of BOARD CHAIRMAN Approved 

SUSPENSE 

□ Disapproved 
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"" ' 
-- ---

TYP E OF REVIEW, CDR . ' NUMBER CDR..;m:,-032 
REVIEW ITEM o: I S Pp S I H O N VEHICLE, COORDINATION 

g/16/70 DATE 1 • I .. 
INITIATOR OR GAN IZATION l: YST t M TEAM NAME 

- J . .McKenzie MSC-PD-9 LCRU 1 Electrical 
-

DISCREPANCY/PROBLEM Tl TL £ Squelch 

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 CS.M and L.M. The 
LCRU S-Band squelch is more complex than needed. 

JUST If I CAT ION 

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

I 

IECOIIMENOATI ON 

l. RCA to present, at next Technical Interchange ·meeting, their rationale and 
justification why the CSM and L.M Squelch circuits were not considered f rom an 
overall system point of view, for the LCRU. 
2. RCA to present a FMEA at next Technical Interchange Meeting, for the LCRU 
Squelch (including receiver to VHF transmitter) this FMEA should include down to 

- .the . component part level. 

CONTRACTOR'S COMMENT 
RCA investigated why the CSM and LM Squelch Circuits could not be used for the LCRU 
Receiver and published the results of the investigation in attachment C of 
NASA-MDA-LR-088 dated 9/3/70. RCA has reviewed the squelch circuit design and the 
subcontractor's data and feels confident the design will perform the mission 
requirements. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMAllKS 

ACTION w~~tif!~~ 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

- ACTION 

□ Approved 
SIGNATURE OF BOARD CHAIRMAN 

SUSPENSE 

□ Disapproved 
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- Squelch (Continued) 

CONTRACTOR COMMENT 

CDR-E-032 

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 ite~ unless directed differently. 
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TYPE OF REV!E~, C,D.8. NUMBER CDR-E-33 
VEH I CLE, REVIEW ITEM DISPOSITION COORDINATION 
DATE I 9-11-/U 
INITIAT OR ORGANIZATION SYSTEM TE AM NAME 

Multiple MSC LCRU Miscellaneous 
DISCREPANCY / PROBLEM TITLE • Document Errors 

See listing of attached documentation errors. 

JUSTIFICATION 

RECOMMEND AT I ON 

Correct the documentation. 

CONTRACTOR'S COMMENT 

-Re" • 1 1 . 
;;;r.equi·E-.ament.e:change::::and .. ~reeommendat.ion&-at-PI-,5,,,-, _.L_,,.....__ ,. -"" 

KCC\ v-.1 I q -~\Ile«) ev,._,Q_. -~ ~ ~ '1 ~SL-3 l,.r-p.,, ,j<•..,,:,,Q ,,,d,,.,.,, . 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

Ca,, L,1t l wJ-i.i e (4- ~l\ 1,.-~f /J1<\ L 
ACTION 

tVr)1~~ 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 

MSC Form 505C (Jan 69) 78 NASA-MSC 



ATTACHMENT TOCDR-E-33 

1. Wire Connection List 8555272 This drawing apparently free floating. 

2. Case, LCRU 8370873 

3. Drawing 8670957 
Cable Assy, LCRU/IBV/TV 

4. Drawing 8670967 
Cable Assy, Antenna, 
S-Band Hi and Low Gain 

5. Drawing 8779375 

6. 8779361 Ring Clamp 

7. 8151453 Washer, Split Lock 

8. 8779373 Adapter Interface 
(High Gain Antenna) 

9. 8779370 Post, Assy 

10. SCD's 8555252 1.25 MHz VCO 
8555256 14.5 KHz vco 

11. SCD 8555262 
S-Band High Gain Antenna 

12. 8670967 Cable Assy, Hi and 
Low Gain 

13. Wire Connection List 
8555272 Control Panel 

79 

It does not reference next assy. 

This drawing does not show next assy. 
On sheet 5, section XA-Y..A, hole XA 
function is not known. 

Correct Next Assy Callout 
Was: 8370857-501 
Should be: 8370855 

Correct Next Assy Callout 
Was: 8151105 
Should be: 8670994 and 8670967 

Add: For p~rts list P/L 8779375 

Correct Next Assy Callout No. 
Was: 8670989 
Should be: 8779373 

Correct Next Assy Callout No. 
Was: 8779370-501 
Should be: 8779373-501 

Needs .: . Next Assy No. 

Add: Next Assy No. 
Should be: 8670993 

Correct Next Assy Callout No. 
Was: 8370854 
Should be: 8370553 

Correct Next Assy Callout No. 
Was: 8151105 
Should be: 8370891 

Correct Next Assy Callout No. 
Was: 8151105 
Should be: 8370891, 8670994 

Add Next Assy No. 
Should be: 8670945 



ATTACHMENT TO CDR-E-.!!_C(CONT'D) 

14. 8779310 YJ1ob 

15. 8670948 Cover Plate, 
Control Panel 

l~~ Cable Assembly 8670957 

_17, Drawing 8370878 
Interconnection Diagram 

19. 

P/L 8670979 Upper Post Assy 

P/L 8779365 Upper Mast 
Assy 

20~ P/L 8779362 Handle Assy 

2l. 8151452 

80 

Add Next Assy Callout No. 
Should be: 8670945 

Correct Next Assy Callout No. 
was: 8370854 
Should be: 8670845 

Appears to be error on B2 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 40 
Was: 8547878 
Should be: 8347878 

2. Battery, add: Assy 8151103 
3. DC-DC Converter, add: Assy 8670941, 

Sch 8670942 

Item 12: 

Item 2: 
Item 7: 

Item 2: 

Was: 8151179 coupling 
Should be: 8151463 coupling assy 

Should be: 8779362-501 
Should be: 8779364-1 

Was: 81,1447 
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 



·-
TYP E OF REVIE W, CDR NUMBER CDR-E-34 
\"EHICLc, REVIEW ITEM DISPOSITION 

COO RO 1 "IA T I ON 
DATE I 9/14/70 
I NITIATOR ORGAN IZATION SYSTE M TEAM NAME 

R. Sinderson MSC/EE16 LCRU Electrical 

DISCREPANCY / PROBLEM TITLE 
VHF Antenna Trimming • 

Documentation does not show VHF antenna length trimming after installation 
on LCUR case. 

JUSTIFICATION 

Trimming is required to obtain optimum electrical length. 

RECOMMENDATION 

Place note on drawing. 

CONTRACTOR'S COMMENT 
~#I-;~ t...___~rc2J~ :> T~ ~ o... ro~ .. ~ .... 

\£R(1g a..... ~ -~"i<> ,(""~ 

<.v---~ ·-Wt. d.-'M~~'t' 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS ~Ati~ l"<'I ~c.. ~w e..s c,,.,.,.. ...... ,J-
ACTION /Ir/~· w»~ 
SUSPENSE 

BOARD ACTION 
CA.TE GORY REMARKS 

ACTION 

SUSPENSE 

ACTION D Approved 
SIGNATURE OF BOARD CHAIRMAN 

SUSPENSE D Disapproved 
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TY PE OF F.EV ! EW , -cm~ NUMBE R _CDR-E-35 
VE HICLE, REVIEW ITEM DISPOSITION COO RDI NAT I ON 
DA TE, g-14-70 
I NITI ATOR ORGA NIZATIO N SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LCRU Electrical 

DISCREPANCY / PROBLEM TITLE 

RF Connector Lockwiring I 

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

JUSTIFICA TION 

Positive connector lock is required. 

RECO MM ENDATIO N 

Show l ockwire on drawings. 

CONTRACTOR'S COMMENT 
IA.~ t J4µ.,7 

~GA ~ ~~~~ flF ~::lw.s. r ~ ~I - -1.c-e..v ,.21} 

OV\·~ LW-w-.'f 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

tni(. ~ ACTION 

,,~~~ 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 
. . 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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· CDR NUM BER CDR-E-36 TY PE CF RF\' IEW, 

VEH ICLE , REVIEW ITEM DISPOSITION COORDI N,'. TI ON 

DATE, 9-14-70 
I NITIAT OR OR GA NIZATION SYSTEM TEAM NAM E 

R. Sinderson MSC/EE16 LCRU Electrical 

DISCREPANCY / PROBLEM Tl TLE 
8555284 RF Connector SCD 

' 
SCD has not been modif ied to extend scalloped portion of body back l i nch 
fur t her. Ref . Item 7 of Crew Station Review Meeting of August 18. 

JUST IFIC AT ION 

RECOMMENDATION 

Submit ECN. 

CONTRACTOR ' S COMIHN T 

f?.LA w; IJ ~O. . . 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

ACTION 0\~l 4t--6v ct S. 

SUSPENSE 1/faA Vv~~ 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTIO N 

□ 
SIGNATURE OF BOARD CHAI RMA N 

Approved 

SUSPENSE 

□ Disapproved 
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TYP E or RFVIEW, CD.H. NUMBER CDR-E-37 
REVIEW ITEM DISPOSITION VEHI CLE , COORDI NATI ON 

DATE I 9(.14/ (U 

INITI ATOR ORGA NIZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LCRU Thermal 
DISCREPANCY / PROBLEM TITLE ' Thermal Analysis Report 

Report does not include analysis of thermal case where LCRU is placed 
directly on lunar surface. 

JUSTIFICATION 

The above requirement is found in MSC Spec SE-C-0043A, Para. 4.10. 

RECOMMENDATION 

Perform the required analysis. 

CONTRACTOR'S COMMENT 

~ 
I f(w.., 5",0 ;J--Mt eP~r-1.~~ 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

J??JC c1_.r,,tvt:5-- N1rtfl tee-I/ <kr>n~ 
ACTION 

. . ~z tlj,/1~ 
SUSPENSE 

BOARD ACT I ON 
CA TE GORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ 01 Upp roved 
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TYPf ()F REVIE 'h1 ·L:lJl{ NUMBER . CDR-E-38 
VEHICL E , REVIEW ITEM DISPOSITION 

COORDI NATION 
DATE, 9-11-70 _ 
1,; 1TIA TOR ORGANIZATION SYSTEM TEAM NAME 

C. Ritterhouse MSC EE18 LCRU Electrical 

DISCREPANCY/ PROBLEM T1 TL E 

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

Page 3 block diagram shows wrong XMTR frequency-text has not been revised. 
/ 

Page 6, Paragrap~ 7, power switch is locked only in OFF position. LCRU case 
pressure seal is single point failure. RCA has not discussed this case. 

JUSTIFICATION 

IECOMMENOAT I ON 

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

CATEGORY 

ACTION 

SUSPENSE 

CA.TEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

TEAM CAPTAIN RECOMMENDATION 
REMARKS 

BOARD ACTION 
REMARKS 

D Approved 

D ·Disapproved 

SIGNATURE OF BOARD CHAIRMAN 

' 
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---CDJ{ TYPc CF R:· v1r,1, NUMBEF CDR-E-39 - REVIEW ITEM DISPOSITION VE HI CLF, COORD I 'iAT I ON 
DATE I 9- 9- r(0 
INITI ATO R ORS AN I ZA T I ON SYSTEM TEAM NAME 

C. Ri tterhou.se MSC EE18 LCRU Electrical 
OISC R(P ANCY / PROBLEM TITLE 

Interconnection Diagram 8370878 

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

JUSTIFICATION 

R[COMMENOAT I OH 

RCA update diagram. 
RCA to specify wire type , coax type, etc. 
RCA to spec ify fabrication specs. 

CONTRACTOR 'S COMMENT 

/J7~;4 --1'-<1, ~ d{ '!~,-,,,..,, .... .J.t' k, c,,-,.,.,;tui---i#, :sJ:w ·;r;_,,,,_,,,r ~~,_,.-; 
~ r17"¼;;::-..... --:.ru-,n &o '('<,( vr~at 0 1 ....., cf2_ta ,.,..,.."'3J-

TEAM CAPTAIN RECO M~ ENDATION 
C,t, TEGORY REMARK S 

mJc CA_,.I' l <,J (? j OV1 _€_cl,- C,(,',rv.,..,..._sf--
ACTI ON µ g,f6,,£~ wn~ 
SUSPENSE 

BOARD ACTION · • 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
S I GNATURE OF BOARD CHA I RMAN 

Approved 

SUSPEN SE 

□ Disapproved 

MSC Form 505C (Jan 69) 86 NASA-MSC 
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. 
::DK TY PE OF REI' I EW , NUMB[~ CDR-E-40 

LCRU REVIEW ITEM DISPOSITION VEH I CLE, CO ORDI NATI ON 
D~TE I 9-lo-·ru 
I NITI ATOR ORG AN IZATI ON SYSTEM TEAM NAME 

c. Ritterhouse MSC EE18 LCRU Electrical 
DISCREPANCY / PROBLEM TITLE • Schematic Wiring Diagram 8670946 

MODE SW 3 2 poles are make before break and are not shown properly. Shielding 
not shown properly at Cl, C2, C5 and c6. Several splices are shown which 
undoubtedly are two wires on same terminal. Diagram does not show wiring 
for pressure sensor. 

JUSTIFICATION 

RECOMMENDATION 

Ho\d design open until RCA revises drawing and resubmit. 

CONTRACTOR ' S COMMENT 

~l~~"~"-----+-- .s.~brn:,f ~ R.l.A ,,v-l\l ~0Lit., 

TEAM CAPTAIN RECOMMENDATION 
CATEG ORY REMARKS 

vYl \(._ ~(A/\'! j w-CtU ~~ Ra\-
ACTION flf~~ ~~ 
SUSP ENSE 

BOARD ACTION 
CATEG OR Y REMAR KS 

ACTION 

SUSPE NSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ 0 I sapp roved 
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TYPE OF R('.' IEW , r,m NUMBER Cl'.lR-E-41 
REVIEW ITEM DISPOSITION VEHICLF, COORDINATION 

DATE I 9-9-70 
INITIAT OR ORGAN IZATION SYSTEM TEAM NAME 

c. L. Ritterhouse MSC EE18 LCRU Electrical 

DISCREPAN CY / PROBLEM Tl TLE 
Pressure Sensor SCD 8553610 ' 

Page 12, Fig. 2 the wires to the transducer are not identified. Transducer 
is referenced to :J.4 .7 PSIA. Transducer range is rather broad. 

JUSTIFICATION 

RECOMMENOAT I ON 

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 COMM ENT 

~§$a~~ . j QC 
.. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

(?_ ¼ IN' 1 I (ZR,~,!) ~ '1 /-z Z-. f 'Im 

(' 

ACTION 
2-x J! i f1,:-,_ .. 

d 0.i.,41011~ 
SU SPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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·-
TYPE or R[ '.'IEI, , C!J.H NU MBER . CDR-E- Lr2 

LCHU REVIEW ITEM DISPOSITION VEHICLE , C-OORDI NA TI ON 
DATE 1 >1.:IU-ru 
INITIA TOR ORG ANI ZATI ON sysn1.1 TE AM NAME 

C. Ritterhouse MSC EE18 .. LCRU Electrical 
DISCREPANCY / PROBLEM TI TL£ 

Cover Plate Control Panel 8670948 

The word 11 0FF11 is shown by ·wrong switch. The limit values to be engraved 
should be verified. The meter cal chart should be 0-5, rather than 1- 5. 

JUSTIFICATION 

RECOMMENDATION 

RCA to revise drawing, verify limits. 

CONTRACTOR'S COMMENT 

P~u-~ "J '1: l l..\. hA.. <.~,~r..T.} fu/l.. T~t. f'I Mi" 2. ,·tevn1 , 2CA, \,v' L-l f?vCl-L -v~1:.. (~ ~ ~ ... ~ .. <:.',_AA. t (2.e.~~- tLvJ) ~ . O\~c_ ~ c,f ~r Vt S,t, 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS J, k c-,__,.,; UI \ \.{) ~ c-.,,,.,.. ...,,;/--ACTION I, I /fa,£ ¼JvyJ-r~ 
SUSPENSE 

BOARD ACTION 
CATEG ORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE □· Disapproved 
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T Y P £ c ► G. [ '-' , r w, ·CDR NUMB ER CDR- E- 43 
REVIEW ITEM DISPOSITIOU VfH I CLF. 1 CO O RD I ts AT I ON 

DAT£ I 9 - 10- 'lO 
INITI ATOR ORGA !'. I ZAT I ON SY STEM TEAM NAM£ 

R. Sinderson MSC/EE16 LCRU Ele ctrical 

0 I SC REPAHC Y.I PRO BL EM TI TLE 

LRV Cable ' 

Cable di ameter dimension is required for LRV pre-s towage IBN. Cable f orm must 
be pos itioned in s imulated flight mat ed confi guration befor e l acing , braiding, 
and j acketing i s performed. 

JUST I f I CA T I ON 

RECOMMENDA TI ON 

Make drawing additions as indi cated above . 

CON TRACTOR'S COMMENT 

~~~ ~r, IM-'-tl t.~ ft:.-w.-;Lw '<>- ru/1 , 

TEAM CAPTA IN RECOMMENDATION 
CATEGORY REM ARK S 

ACTI ON mJc (:o)l,I.M...\,(l 

SUSPENSE #j~ 
BOARD ACTION 

CA:rEGORY REMARKS 

ACT ION 

SUS PENSE 

ACTION 

□ 
S I GNATURE OF BOARD CHAIR MAN 

Appro ved 

SUS PENS E 

□ Di sappro ved 
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_T_Y_P_E_ O_F_ R_E v_ 1_c_w_, -·--_-C_D_R ________________________ -r-N-U-MB_E_R __ C_D_R ___ E ___ 4_4--=•---i 

v EH I c Lr. , -----=----t RE V I E W I TE M D I S P OS I T I O N COORDl ,.,A TION 
DATE 1 

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-4: 2, 10, 19, 16, 22, 26, 27, 33 
TI-3: 19, 26·, 40 
PDR: 4, 6, 16, 18, 32, 52, 55 
TI-2: 33 

JUSTIFICATION 

RECOMMENDA TION 

Submit official documentation which closes out the action items. 

CONTRACTOR'S COMMENT 

Rl t\ W ~ \ \ C~ f b·\e_ AlL A-<-TICl'C'~ r.> f . '7!/l-r/70 (?yof/ 1/2 cJJt W ;71l

,RcJi(, Q.c..hc,r,, 1-11'! J~✓<JJ • 

SUSPENSE 

CAlEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

MSC Form 505C (Jan 69) 

TEAM CAPTAIN RECOMMENDATION 

BOARD ACTION 
REMARKS 

D Approved 

D Disapproved 

SIGNATURE Of BOARD CHAIRMAN 
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. .....- ,-...... ~-
TYrt (i.- r?F\' l:'11 1 CDE NUMOE·~ CDR-E-L~5 

REVIEW ITEM DISPOSITION VE HI CLI , COORDI NA TI ON 
OAT£: 9- 9- '(0 
I N ITl /1TOR ORGAN I ZA TI ON SYSTEM TEAM NAME 

c. Ritterhouse M.SC EE18 LCRU Electrical 

01 SCREPANCV / PROBLEM TITLE 

8670967 (DC/DC Converter) Capacitor Assy • 
These large capacitors are held down to board with urethane strap. It is 
questionable if this arrangement will pass environmental requirements . 

JUSTIFICATION 

RECOMMENDATION 

Redesign hold dovm method. 

CONTRACTOR'S COMMENT 

luvelc!L~~~ ~~F to C\. r~~:-. ltz.c.L'-'-G-l~ ,.... 1t-~Dc"' LW\ i C~/'r)- <u.vQ._ 

t,~~ ~ o..ue. 'fv(J-{, ~ ~~cc,~. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

f\') SL (.,.~-<-lM 
ACTION 

j/fffet~ Vvn~ 
SUSPENSE 

BO ARO ACT I ON 
CATEGORY REMARKS 

ACTI ON 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOAR D CHA I RMAN 

Approved 

SUSPENSE 

□ Disapproved 
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TY PE OF REVI E W, ·CDR NUl'-BER CDR-E- 46 
Vfl! I C L E1 REVIEW ITEM DISPOSITION 

COO RD I r,AT I ON 

D ATE, 9-9-70 
INITl :• T OR ORGAI'. I ZATI ON SYSTEM TEAM NAME 

C. Ritterhouse MSC EE18 LCRU C. Ritterhouse 

DISCREPANCY / PROBLEM Tl TLE 
Cable Assy 8670957 • 

RCA did not submit coax cable specification 2010744-178, which apparently 
is RG 178/u . RG .178/u is 50 _ _.,,Lcoax, RCA should consider use of 75..A--, 
coax cable since we have 75_..1,._1cRU input also error on ZG connector callout. 
The LCRU/I..RV ICD is being changed to change LRV connector. 

JUSTIFICATION 

RECOMMENDATION 

RCA submitt coax spec. 
RCA to evaluate 50_,--,_vs 75--''- coax and reply. 
Correct error, hold cable design open until ICD is changed . 

CONTRACTOR'S COMMENT 

(llA \v \ \ \ v t, I, :Z.,t._ 75 .JL C:..Ott. ~ 
I 
(,vJ.-0 \).~ C,,/.,1-y-,r-'L) e:tU..H-U/2) -:, 'lllt--.-~~{,1 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

ACTION n'\& L ~evN,<.~ 

SU SPENSE 
#:fllf~~r~ 

BOARD ACTION 
CATE GORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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-·•-.-·--·-
TYPE (1 ~ frrv 1~w, ·CDR NUMBER CDR-E- 47 
VEH I CLE, REVIEW ITEM DISPOSITION 

COORD I NAT I ON 
f, /\T E 1 '.:J - 0 - (U 

INITIATO R ORG ANIZATION SYS TEM TEAM NAM E 

c. Ritterhouse MSC EE18 CLR Electrical 
DISCREPANCY / PROBLEM Tl TLE 

Switch, Toggle SCD 8555251.~ l 

Error in Paragraph 4.4.5 Acceptance test Table IV should be Table III. 

JUST If I CAT I ON 

Not required. 

RECOMMEND AT I OH 

Correct error. 

CONTRACTOR'S COMMENT 

"2,Gf.\- ~ ~ 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

;.ff/#~ MJC L<J'(\.l~ ACTION 

SUSPENSE 
Wrf)~ 

BOARD ACT I ON 
CATEGORY REMAR KS 

ACTION 

SUSPEN SE 

ACTION D SIGNATURE OF BOARD CHAIRMAN 
Approved 

SUSPENSE D Di sa pproved 
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·-
TYP E OF HfV I EW, ·CDl{ NUMBEIJ. CDR-E-48 

REVIEW ITEM DISPOSITION VEHICLE : COORDI NATION 
DATE I g-8-70 
I NITI ATOR ORGA N IZATION SYSTEM TEAM NAME 

C. Ritterhouse MSC EE18 LCRU Electrical 

DISCREPANCY/ PROBLEM TI Tl E • Circuit Breaker RCA Drawing 8555264 

The acceptance test does not require temperature testing. Circuit 
br eaker trip point are function of temperature. (Ref. AI TI-4-22) 
Paragraph 4. 4 .11 has several errors. 

JUSTIFICA TION 

These circuit breakers are thermal devices. 

IECOIIMENDAT I ON 

Revise specification acceptance tests to include trip rating as a function 
of high temperature. Reference Paragraph 4.4.13. 
Correct errors. 

CONTRACTOR'S COMMENT 

w/i~ /.c-8 w i l/ ' 

~ -~ ~L<~~ ~~~ 
Jvr.."~Ir, .. :t;:_...,. ~l.A.t,-1';7. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

f)}J (_ CttJ'\- l.-(,,{,_(. .... _:, 
ACTION 

M}Jf::£1~ SUSPENSE 

/ BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACT! ON D Approved 
SIGNATURE OF BOARD CHAIRMAN 

SUSPENSE D Disapproved 
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TY PE OF REV I EW, ·C lJrt NUMB ER CDR-E-49 
REVIEW ITEM DISPOSITION VEHI CLF. 1 COORDINATI ON 

DAT E, ':}/ 4/ (U 

I NITIAT OR OR GANIZATIO N SYST EM TEAM NAME 

R. Sinderson MSC/EE16 LCRU .. Electrical 
DISCREPANCY / PROBLEM Tl TLE 

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 - Subgr .aduation 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 nomenclat ure requirement. 

JUSTIFICATION 

RECOMMENDATION 

CONTRACTOR ' S COMMENT /i4.J4?~ C c9 ~~A.t/1 ~ ~ .e,~(Jc9e,._ ~ 
fl1 w//} (¥l v1iliv 

0:>auvuD • 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

ACTION 
fr}J( ~~U.VJ 

SUSPENSE 
vvn~ //fl~ 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSP ENSE 

ACT! ON 

□ 
SIGNATUR{E,OF BOARD CHAIRMA N 

Approved 

SUSPENSE 

□ Dls ■ pproved 
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CDR 
VfHI CLE , REVIEW ITEM DISPOSITION 

NUMBE R CDR-E-50 
COOR DI NA TIO N 

DA T f. : 9/27'(0 
I NI T I AT OR OR GAN IZ ATI ON SYSTEM TE AM NAME 

R. Sinderson MSC/EE16 LCRU Electrical 

01 SCREPANCY / PROBLEM TI TL E 

14.5 KHZ VCO SCD 

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

JUSTIFICATION 

RECOMMENDATION 

Provide rationale if SCN is not considered to be necessary, 

CONTRACTOR'S COMMENT 

2-l-A. w-,' \ '(ZpJ, t .w ~ ca.a.+~ U.-~ . t~¼,_re,.~ 
,u&-.-~.(' M ~14t~uJ j ~ - ft/,/ /7 0 

CATEGORY 

ACTION 

SUSPEN SE 

CATEGORY 

ACTION 

SUSPEN SE 

ACTI ON 

SUSP ENSE 

TEAM CAPTAIN RECOMMENDATION 
REMARKS 

/J7{ C Oinu f2..S ,v-'L/ Ct111il'if4.l-

~9~ J~rl~ 
BOARD ACTION 

REMARKS 

D .Approved 

D Disapproved 

SI GNATURE OF BOt~D CHAI RMA N 

···-------------~ MSC Form 5D5C (Jan 69) 97 NASA- MSC 



... ,. . .._ __ 
TYPE o) F Pf VI EW1 CDR NUMBER' CDR-E-51 · -·· REVIEW ITEM DISPOSITION VEHICLE, CO ORDINA TION 
DA TE I 9/2/70 
INITI ATOR ORGANIZATION SYSTEM TEAM NAME 

R. Sincderson MSC/EE16 LCRU Electrical 
OISCREPANCY/PROBLEM TITLE 

1.25 MHZ SCO SCD ' 
1. Same as RID on 14.5 KHZ VCO t ~l,<) ii--7) 
2. Same 
3. Same 
4. Distortion outside of passband is not specified (potential TV interference?) 

JUSTIFICATION 

RECOMMEHOA TI OH 

Provide rationale if SCN is not considered to be necessary. 

CONTRACTOR'S COMMEN T 

~-:f;_<~ · -~ IO J/✓ O 
f2c..A ~ <l9vL-e.J ~u~scJorL 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

m ( ~'-C-~a) wt t/ Gtfvl.~s/-
ACTION 

~A~? #( SUSPE NS E 

BOARD ACTION 
CAT[GOR Y REMARKS 

ACTION 

SUSPE NSE 

,6,CTION 

□ 
SIGN,6,TURE OF BO ARO CHAIRMAN 

Approved ' ' 
SUSPENSE 

□ Disapproved 

--~ .. . .. ---
MSC Form 505C (Jan 69) 98 NASA-MSC 
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TYPE OF Rl-'.V IE"~, ·CDH NUMBEH CDH-E-?2 
VEH!CU' 1 REVIEW ITEM DISPOSITION 

COORD! ~AT ! ON 
DAT E 1 9/ 2/70 
l>jlT!AT OR ORGA NIZATION SYST EM TEAM NAME 

R. Sindersor/.L iV\: \\Q.( EE16 LCRU Electrical 

OISCREPANCY / PROBLEM TITLE 

Documentation Errors - Electrical Review 

The documentat i on review found several documentation errors.which need correction. 
See the attached list. 

JUSTIFICAT ION 

Incorrect documentation. 

RECOMMENDATION 

Make required changes at the first opportune time. 

CONTRACTOR'S COMMENT 

(2. Cf.\ w 1-J I Gc/V~Q t? ,c) //70 
. 

TEAM CAPTAIN RECOMMENDATION 
CATEG ORY REMARKS 

C..C-'V\ Ct:\r, Lt L. L;t/ r1t1 (, Cowvvt-rf-
ACTION 

- (Jf);/i1,L i,/1,1t?cY~ 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTIO N 

SUSPENSE 

ACT I ON 

□ 
SIGNAT URE OF BOARD CHAI RMAN 

Approved 

SUSPENSE 

□ Disapproved 

-· 
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COERECTIONS 

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 4. 

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 
5659420.: 

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 8370864. 

On face of dwg: Note: for parts list see 
Pl 8370867-501, delete "-501". 
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11. 8370868 

12. 8670906 

13. 8670907 

14. 8670941 

15. 8370853 

16. 8670925 

17. 8670869 

19. 8670916 

20. 8555268 

21. DVT Family Tree 

2 

Attachment t o CDR-E-52 

Item No. Cll, Sheet 3 has incorrect part no. 

Item 8 of PL 8370868 not flagged on drawing 
8370868. 

Correct Next Ass'y No. Callout delete "-501". 

Correct Next Ass'y No. Callout delete "-501". 

Correct Zone 7E delete "Ball 17 to Part El". 

Parts list, Sheet 5, Item 8 was 8670902-1; 
should be 8779309-1. 

Correct Next Ass'y No. Callout should be 
8370853_ 

Parts list , Sheet 2, Item 6 should" be 
8370869-1, 

Correct Next Ass'y No. Callout should be 
8670982. 

Correct Next Ass'y No. Callout should be 
8670914. 

Integrated circuit, voltage regulator. This 
part calls out 8370872 as Next Ass'y, but 
part not used in Ass'y. 

LGA dwg. assembly no. is incorrect. 

101 



TYPE C·F P.[ V I Ell', CDH NUMBER CDR-E-53 
VEH I CLE1 REVIEW ITEM DISPOSITION 

COORDINATI ON 
DA TE 1 I.JI c./'(O 
INITI ATOR ORGAN I ZATION SYSTEM TEAM NAME 

R. Sinderson/j, tl\'1\\llt' EE16 LCRU Electrical 

DISCREPANCY/ PROBLEM TITLE 
Documentation Clarifications - Electrical Review 

The documentation review found several documentation areas which need clarification 
in order to be cons istent with the general format. See attached list. 

JUSTIFICATION 

Format consistancy and t o 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 

{2_¼ w-,l\ ~~iu/)70 

.. . 
TEAM CAPTAIN RECOMMENDATION 

CATEGORY REMARKS 

ACTIO N rY}A C (.,l~ C..{A.U) • 

SUSPENSE 
Wn~ Pjf~ 
BOARD ACTION 

CATEGORY REMA RKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BpARD CHAIRMA N Approved 

SUSPENSE 

□ Disapproved 
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CORRECTIONS 

1. 8670925 

2. 8670853 

3. 8670905 

4. 8779305 

5. 8670942 

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 +14 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. 
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TYPE Of REVIEW, NUMBER CDR-E-054 
REVIEW ITEM DISPOSITION VEHICLE, COORDINATIO N 

DATE I 9/17/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

B. Trachtenberg RCA· LCRU Electrical 

DISCREPANCY/PROBLEM TITLE 
MSFN Deficiency 

The LCRU and LM transmission systems exhibit tearing of video in high contrast 
environment of lupar surface scenes. This phenomena is attributed to the MSFN 
demodulator. 

JUSTIFICATION 

The LCRU can provide improved picture quality if pre-emphasis is used in conjunctior 
with the aperture corrected camera, when working into 85 1 MSFN dish. 

1£COMIHNOAT I ON 

Since lunar surface communication and video is available full time with 85 1 

stations, the MSFN should be modified with improved demodulation hardware to 
enable use of 85' stations. 

CO:Kl{MXT~l(ffi(X 

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 REMARKS 

ACTION 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS / 

1 . 
NlSL I /2-LA, I tJV?.,(,d c~, c,y... T 1 {J@?,~•rAc,Jt.J lt..,'I L U 

ACTION 

~" l½~~ ~LO C? cl c. h.v-- , 1 'C, 7 D . 

-d0 ;:_, o I _j I w Cl~,-,A.c.d (\(II(.'\:___ SUSPENSE 
C...tl')-1 ? 0Vl/.:(f>Aj -,.s (', ' 1,"-\.•, \..t ,1..:, (l ( ' t ' '°' . 

ACTION 

□ 
J 

SIGNATURE ~r _BOAR~ CHAIRMAN Approved 
kl)\"\ ( \. '2. . .i...L 

SUSPENSE fill fw f!_ /)) jt:{, l>t~ I<,' v/ ni)7u Disapproved 

ISC Form 505C (Jan 69) 104 NASA-MSC 



ATTENDEES: 

NAME: 

J.M. Allman (part time) 

w .s. Babcock 

D.D. Becker 

S. Buttari 

W.B. Goeckler 

R.E. Holston 

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.: FUNCTION: 

N.ASA-Hq. Engineering/test 

RCA LGA & Staff-HiG Pointing 

MSC-NB Reliability 

RCA Integration 

MSC-.ASPO LRV Interfaces 

RCA Design Engineering 

RCA-LCRU Des. Subassemblies 

RCA-PMO Interface Coor. 

RCA Integration 

MSC/GE/PD-5 Vibration 

MSC-FCD Flt Cntl/Ops 

MSE EE16 Mechanical 

MSC PD-5 Interfaces 

105 

PHONE: 

W02-0457 

PC 6613 

2868 

PC 6036 

3441 

PC 2710 

PC 6613 

PC 6349 

PC 6036 

3205 

2267 

4500 

3205 



CDR MECHANICAL DESIGN 
Se-ptembe:r 16 , 1970 

AGENDA ITEM - 8. 0 

ATTENDEES 

NAME ORG TITLE PHONE NO. 

w. s. Babcock RCA LCRU Antenna and Pointing PC6613 

D. R. Brooks NASA/CF2 Comm Sys Engr 2267 

N. B. Farmer NASA APO 4507 

R. E. Holston RCA Design Mech. PC2710 

L. J. Krawitz RCA LCRU Sub Assy Des. PC6613 

J, A. Liggett RCA PMO Mech Interface PC6349 

F. J. Nangle RCA LCRU PMO PC6047 

G. A. Pennington NASA/FCD Comm Sys Engr 2267 

I. Saulietis NASA AST/G&CD 3566 - H. Schultz MSC Mech 4500 

w. Shannahan LEC Engr Supervisor 3761 

J. E. Siemers Boeing/MSC/PD5 System Engineering 488-0910 x655 

A, B. Stobie RCA HGA P.M. PM3961 · 

o. M, Woodward RCA Antenna Engineer 
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MINUTES OF MEETING 

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM S .l ----- -----
SUBJECT Mechanical Interfac e -----------------------------

SUMMARY OF DISCUSSION: 

I nt er ference bet ween HGA and LRV batter y cover i s t o be i nves tigat ed at CSR on 9/2 1. 

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 _c_D_R __ _ AGENDA ITEM 8 .1.l 

SUBJECT __ LM_.:,./_L_C_RU_ I_n_t_e_r _fa_c_e ___________________ _ 

SUMMARY OF DISCUSSION: 

LCRU i s within envelope requirements . 

New stowage concept foF HGA and LGA on MESA was presented . 

Attention was called to problem in removing spare batteries f rom 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 9/15/7o MEETING NUMBER _c_D_R __ _ AGENDAITEM_S_._1_•2 __ 

SUBJECT __ ~LC:..:.:.R~U_LR,::_V_I~n~t~e~r_f_ac~e ___________________ _ 

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 ~GA and LRV .battery cover may be a problem and will be 
inv'estigated 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 8.1.3 -----
SUBJECT ___ LC_R_u_B_a_tt_e_r_y_Re_p_l_a_c_em_e_n_t _______________ _ 

SUMMARY OF DISCUSSION: 

No Conn:nent • 

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 __ CD_R __ AGENDA ITEM _ 8_._l _.4 __ 

SUBJECT LGA/LCRU 
-------------------------------

SUMMARY OF DISCUSSION: 

0 Elevation increments on LGA are r ecommended to stay at 10 . 

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

Azimuth increments on LCRU are recommended to s tay at 20° : 

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 _C_D_R ___ AGENDA ITEM_8;;;..;•__,2 __ 

SUBJECT __ LC_R_U_M_e_ch_an_i_c_a_l_D_e_s_i_gn_(_I_n_tr_o_d_u_c_ti_·o_n_) __________ _ 

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 MEE TING 

DATE 9/ 16/ 70 MEE TING NUMBER __ c_D_R __ AGENDA ITEM __ 8_.2~._l _ 

SUBJECT Subassembly Ar rangement 
----------------------------

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 _ ...;C~D_R __ AGENDA ITE M 8.2 .2 

SUBJECT LCRU Weight Analysis 

SUMMARY OF DISCUSSION: 

Weight of stowage container is estimated t o 7.0 lbs . Until vibration data i s 
analyzed and design is completed this weight is subject to change . 

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

ACTION ITEMS: 

NOTE: These Minut.es do not constitut.e 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 8.2.3.1 -----
SUBJECT __ VHF __ R_e_c_e_i_v_er _____________________ _ 

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 MEE TING 

DATE 9/l5/70 MEE TING NUMBER ------
CDR AGENDAITEM __ 8_·2_·_3_·1_·_4 

SUBJECT _ __.H..,11.4· ib,1,1,1,.-1G.;ii;a.,..iu.n..._,i;;Au.nu.t.i.:e..1.1DwD"""a _____________________ _ 

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 . 
For ce of l ocking ring spring should be in the order of 10 lbs. 

Problem of removing TV camera fr om taper in moon environment was discussed and 
cons i dered a serious problem. 

Astronauts wi ll not t ake HGA down once it is raised and consequently hinge 
and cushion spring can be simplified, 

Details of HG Antenna we~e presente~. 

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 __ c_DR __ AGENDA ITEM 8.2.3.2 

SUBJECT VHF Transmitter 
---------------------------

SUMMARY OF DISCUSSION: 

No Pr oblems • 

ACTION ITEMS: 

NOTE: These Mi.nut.es do not constitut.e 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 _c_D_R __ 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 MEE TING 

DATE 9/ 15/ 70 MEE TING NUMBER CDR AGE NDA ITEM -----
SUBJECT Voltage Regulator ------ ----- -----------------

SUMMARY OF DISCUSSION: 

No Problems . 

ACTION ITEMS: 

NOTE: These Minut.es do not constitut.e contract change authorization. Changes 
to contract or schedule must be negotiat.ed. 

121 



MINUTES OF MEETING 

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM 8.2.3.8 -----
SUBJECT __ s_-_B_an_d_R_e_c_e_i_ve_r ____________________ _ 

SUMMARY OF DISCUSSION: 

Motorola is checking possibility of removing gussets for weight reduction. 

ACTION ITEMS: 

NOTE: These Mi.nut.es 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 ,3,9 -----
SUBJECT S-Band Transmitters 

----------------------------

SUMMARY OF DISCUSSION: 

No Problems. 

ACTION ITEMS: 

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

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM 8.2.3.10 -----
SUBJECT Diplexer 

---------------------------

SUMMARY OF DISCUSSION: 

No Problems. 

ACTION ITEMS: 

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

DATE 9/15/70 MEETING NUMBER _,_,C..,.DR ____ AGENDA ITEM 8.2 .3 .11 

SUBJECT ____ VHF __ An_t_e_nn_a __________________ _ 

SUMMARY OF DISCUSSION: 

No Pr oblems . 

ACTION ITEMS: 

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

- to contract or schedule must be negotlat.ed. 
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MINUTES OF MEETING 

DATE 9/15/70 MEETING NUMBER _c_DR ___ AGENDA ITEM __ s_.2_._3_-1_2 

SUBJECT DC-DC Converter 
---------------------------

SUMMARY OF DISCUSSION: 

No Problem. 

ACTION ITEMS: 

NOTE: These Mi.nut.es 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 .14 ------
SUBJECT High Gain Antenna (Sight) ---------------------------------

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

Temperature of internal filter sector mask is computed at 4oo°F (steady state) above 
case temperature. Case temperature of 200°F will give filter sun spot temperature 
of 6oo°F. NASA indicated that new fused silicon filters have been tested at 6oo°F 
and are a possible material for the sector filter. 

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

This mask will also serve as a dust cover. 

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

Final models of sight will have a rounded tubular body. 

Spurious images have been removed by use of a "V" mask in front of lens and moving 
lens closer to mirror. This mask doe s not effect the 17° field of view . 

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

The sector mask and eye shade mounting reduces the field of view on the ground glass 
screen. A des ired viewing angle was given as +45°. Whether this viewing angle is 
to the 3° circle or to the edge of field is not defined. The proposed definition is 
45° from the 6° radius on the screen. 

ACTION ITEMS: 

NOTE: These Minut.es do not constitut.e contract change authorization. Changes 
to contract or schedule must be negotiat.ed. 
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MINUTES OF .MEETING 

DATE 9/15 /70 MEETING NUMBER _.._CD_R __ AGENDA ITEM 8.2.3.14 

SUBJECT High ·Gain Antenna (Sight) - Continued 
------------------------------

SUMMARY OF DISCUSSION: 

RCA will cont i nue design using the opaque aluminum sector mask with the ND-4 filter 
in front of the l ens. This will serve as a combination filter/dust cover. 

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

ACTION ITEMS: 

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

128 



MINUTES OF MEETING 

DATE 9/15/70 MEETING NUMBER CDR AGENDA ITEM 8.2.3.15 -----
SUBJECT Low Gain Antenna -----------------------------

SUMMARY OF DISCUSSION: 

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

Assembly detai l s and stresses of low gain antenna staff were reviewed. 

See also Agenda Item 8.1. 4. 

ACTION ITEMS: 

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

DATE 9/16/70 MEETING NUMBER CDR AGENDA ITEM 8 .2o4 -----
SUBJECT Case Design 

----------------------------

SUMMARY OF DISCUSSION: 

Pressure transducer will be included in design. 

ACTION ITEMS: 

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

DATE 9/ 16/ 70 :MEETING NUMBER __ cn_R ___ AGENDA ITEM _ 8_·_2_·7 __ 

SUBJECT __ c_o_n_t_r_o_l_P_an_e_l ____________________ _ 

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 8.2.8 ----- -----
SUBJECT LCRU/LRV Mounting Design 

----------------------------

SUMMARY OF DISCUSSION: 

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

ACTION ITEMS: 

NOTE: These Minutes do not constitute contract change authorization. Changes 
- to contract or schedule must be ne1ot1at.ed. 
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MINUTES OF MEETING 

DATE 9/15/70 MEETING NUMBER __ c_DR __ AGENDA ITEM 8.2.11 

SUBJECT Vibration -----------------------------------------

SUMMARY OF DISCUSSION: 

Data taken on t he vibration tests at (Kent) Boein6 was presented. This data will 
be revi ewed by MSC and test and design levels confirmed or respecified. 

ACTION ITEMS: 

NOTE: These Minut.es do not coutitute contract change authorization. Changes 
to contract or schedule must be ne1otiated. 
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- j NU MijER 

·1 µ::.:. r r ~, f 1, I t: " t : 1i)}~ <:n1•i - lv!l _ REVIEW I Tm OISPOSITIOtl .· r" 1 c Lt: , COO RO I t, ~T' ON 

!J A,· L t ':) I ~L~ :, i ' .' ~_): ·---- I 
I•, I ":" I AT ;: rf OilGAN IZATION SYSTEM TEAM NAME 

II. A. Schultz Mech. 

OISCREPlNCY / PROBLEW II TL E LGA 

Need LGA Vibratj ~)n envirorur..ent. ( L e, i/ Atl ,·~J.if _ J 

-~ 
IUSTlflCATIOII 

MSC h as not supplied as yet. 

RECOIIM[NOl TI OM 

MSC to supply. , 

CONTRACTOR" S C014MENT 

RCA concurs • 
Information is required by 9/25/70 to suppor '; . RCA inhouse vibration test 
progra.il. 

. -lEAM CAPTAIN RECO W:H:NDAT ION 

CATEGORY REMARKS c/4t, ~ ?e-+ pl /c:) )>-o ,,0JC '/4· .S <f JZ , ,, 
ACTION 

RL--1t l?d)lt-u, t.~ :d11£1uL . . 
SUSPENSE ~ ;{;c2n-tfl_;;_ 

90ARG ACTION v 
CATEC, QR Y REMAR!<S 

ACTION 

-
SUSPENSE 

□ 
·- 1 

ACTI ON 5 1Gr,~ Tvn r or BOA RD CrlA l ~~ 4~ 
lpproved 

J -SUSPENSE 

□ Olsapproved 

MSC Form 505C (Jan 69) 135 NA!:;A • -· M ~C 



TYPE OF REV I E W 1 CDR NUMBER CDR-M2 
VEHICLE, REVIEW ITEM DISPOSITION 

COORDINATION 
DATE, g/15/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

H.A. Schultz · MSC. LCRU Mech. 

OISCREPANCY/PROIL[I TI TLl 
LGA Adjustment 

0 5 vs 10° increments for LGA elevation. 

JUSTIFICUION 

Teeth will get too small thus eliminating the detent "Feel". 
Lowe.r spline is 17° - why should ~per be so precise. 
Electrical angle of antenna is 60. 

IECOIIUNOAT I ON 

Leave 
0 

as 10. 

·- . 

CONTRACTOR'S COIIIIENT 

RCA concurs • . 

. 

TEAii CAPTAIN RECOhlMENOATION 
CATEGORY REMARKS / ,vv -¥~--to·~ ., 

ACTION 

~\ s,9' (.}) ~ 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

' 
SUSPENSE 

ACTION 

□ ApplOYld 
SIGNATURE OF BOARO CHAIRMAN 

SUSPENSE 

□ Dl11pprov1d 

IISC Form 505C (Jan 69) 136 °"ASA-MSC 



-
TYPE OF REVlf. '111 ! I n~ NUMB[H . CDH- M3 

REVIEW I TEI.I OISPOSITIOII VE fl I CLE I 
CO ORO l ',AT I ON 

DATE 1 g / .1.';, - r(O : 
INI T IATOR ORGANIZATION SYSTEM TEAM NAME 

IL Schultz MSC LCRU Mechanical 

OISCREPANCY/PRCBLEM I Tl TL[ 
Hand Carry Adjustment -

20° increments on .:={otation of LGA in hand carry mode. 

JUSTIFICATION 

Electrical angle of antenna is 60° 
' 

smaller increments not required. 

UCOIUl[NOlTION 

. 
Accept as is. 

I 

CONTRACTOR'S COMMENT 

RCA concurs. 

-

·-TEAM CAPTAIN RECO IH.IENDAT I ON 
CATEGORY REMARKS 

;11J{ (" v?1 Vt //,_) · ~ • ACTION 

~1~/ ~ SUSPENSE . . "J7?!"9-t~ 
./ 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

·-SUSPENSE 

, 
ACTION 

□ Appro•ed 
S IGNATURE Of BOARD CHAIRMAN i 

- _J SUSPENSE 

□ Disapproved 

MSC form 505C (Jan 69) 137 NASA-MSC 



-

TYPE OF REV I (W I r'DR NUMBER 

VEHICL[, REVIEW ITEM DISPOSITION 
COOROIN4TION 

04TE 1 

INITIATOR ORGANIZATION TEAM NAME 

H. Schultz MSC LCRU Mech. 
OISCR£PANCY/PR08LlM Tl Tl£ 

HGA Latching 

{~{ltt c<:'f lv-i/ ii-cci!.-0~ ;1..,--ry1,,~1v< ~,./--
Able Lei lock HGA mast to IJtV coupfug be fox e posi ·,ioning pin is loc-at-etl-; 

JUSTIFICATION 

C"an lock befm:e locat.tnis. 

Better · detent required. 

UCOMIHNOA TI ON 

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

CONTRACTOR'S COMMENT 

tJttlff t:t.',A' 4_e1lcpl W'f-.1 . d!J'fa~v~d, i" ~-t~<-A,./ ~ g/1 , ~;, ~< -4- (';~<-f:'f' 
r<L:A w.LJ..I ·-:1:e-~ \1..1.·.i.1...:L, \,11 ............ vuo.v ... v.u. u.1. u.1.1t:: c1:>I.1ar "to tlJe widtn uJ. .., .......... .:...,,_ ..... "' ~ :;'11

~ 

1nork on ma st to faciil tate proper alignment. -
lrut.tLt.17 l.e.t&/ vttl -4 . C o1 tzv- ' 

to-----------------~~~~!-.--~~ ..... --~--------------_,,,_ TEAM CAPTAIN RECOMMENDATION t---------------r------------------------------- -CA TE GORY REMARKS 

ACT I ON 

SUSPE NSE 

BOARD ACTION 
CA TE GORY REMARKS 

ACTION 

--SUSPENSE 

ACTION 

□ App1ov1d 
SIGNATU~f. OF BOARO CHAIRMA N 

·-SUSPENSE 

□ Disapproved 

MSC Form 505C (Jan 69) 138 NASA-MSC 



TYP F o< R[ Vl[W 1 i'nR NUMBER CDR-M5 REVIEW ITEM DISPOSITION VUI I CL[ t 
COORDI NATION 

OAT E t 9/ 1-;/ (0 
INITIAT OR ORGANIZATION · SYSTEM TEAM NAM[ 

H. Schul tz MSC LCRU Mechanical 

DISCREPANCY/,ROBLEM Tl Tl£ 
LRV/LCRU/Interface 

Removal of GCTA for L8RU hand carry requireme·nt. 

IUSTlflCAflQN 

Must have hand carry capability of LCRU. 

UCQHENDAT I DN 

RCA LCRU Group t o talk to RCA GCTA Group to develop recommended solution. , 

CONTRACTOR ' S COMMENT 

Same as CDR- M9 . 
RCA to review problem and make recommendatior.J by TI-5. 

Problem will require coordination with LRV cc.:ntractor (Boeing.) 

. 
TEAM CAPTAIN RECO MMEND AT I ON -CA TE GORY REMARKS 

ea,, l,'() 11) ()J' l,---)}, ,e_ CI} C-(/rn M2,:t; Ill\( ACTIO N 

~;j_L SUSPE NS E 

BOARD ACTION c1/ 

CA TE GOR Y REMARKS 

ACTION 

--SU SPE NS E 

AC T I ON 

□ 
SIG NATURE OF BO ARD CHAIRMA N i 

Approved I - _J SUSPENSE 

□ Dlsapproud 

MSC Form 505C (J an 69) 139 NASA --MSC 



'T Yrf c,r PfV tf. W, (' ;,D NUMBER CDR- M6 REVIEYI ITEM DISPOSITION vu1 1CLE1 COORDI NATION 
DAT ( I ') / -"- )/ /U 
1'4 IT I ATC,R ORGANIZATION SYSTEM TEAM NI.ME 

H.A. Schultz MSC LCRU Mech. 

OISCR[PlNCf/PROBLEM Tl TLE 
HGA Pointing Assembly 

Remove 2 plungers and simplify HGA hinge and hinge latch. 

JUSTtflCATIOII 

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

IIECOIOIENDAT I ON 

Redesign hinge to eliminate unnecessary plungers. 
/ 

CONTRACTOR'S COMMENT 

RCA feels that for safety reasons the plungers ~hould be retained. 
RCA also believes hinge latch shoulnpermi t fo.'.ding down antenna on moon. 

~~Tu 
. 

·-TEAM CAPTAIN RECOMMEHOAT I OH -CA TE GORY 

"""&? ~t((;,JlriL 
ACTION 

SUSPENSE 

(} 
BOARD ACTION 

CA TE GORY REMARKS 

ACTION 

·-SUSPENSE 

- . ACTION 

□ 
SIGNATuRr OF BO A~D CHAIRMAN ! 

: 
Approved 

J SUSPENSE 

□ Disapproved 

MSC Form 505C (Jan 69) 140 NASA--MSC 



CDH NUM BER 
CDR- M7 Ty p r "F r, r V I r 1t· I 

\ '[ ll l < L [ , REVIEW ITEM DISPOSITION COORDINATI ON 

[; ATE 1 9 -16 - r(O 
I 'I I T I I , r OR ORGANIZATION SYSTEM TEAM NAME 

H.A. Schultz MSC/EE-19 LCRU Mechanical 

DISCREPANCY / PROBLEM r · TL E 
HGA Sight . 

Still in prototype stag•~ . 

JUSTIFICATION 

Late requirement. 

RECOMMENOATIOH 
MSC should review desi{sll when complete. 

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

CONTRACTOR 'S COMMENT 

RCA to present final dE:sign at TI-5 Meeting. The ircreased _viewing angle is a new 
interpretation of the :..·equired viewing. RCA will .iJLcorporate design changes to 
increase viewing angle and present at TI-5. 

. ,_ 
TEAM CAPTAIN RECOMMENDATION 

CATEGORY I REMARKS 

clo..lit 0-1 TI-{:'_ f!uJ-1;/ stJrl') ACTION 

({/)1J~ 
SUSPEN SE /.?t/f¥~ 

BOARD ACTION ,,7 
CATEGORY REMARKS 

ACTIO N 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARO CHAIRMAN 

Approved 

SUSPENSE 

□ Ol11pproud 

MSC Form 505C (Jan 69) 141 NASA-MSC 



iYP f. o• p :· v 1 EW1 CDH 
VEHICLE: REVIEW ITEM DISPOSITION 

NUMBEll CDR-M8 
COORDINATI ON 

DA TE I q/7 {., /70 
ORGAN I ZAT I ON SYS TEM TEAM NAME 

L.J. Krawitz RCA LCRU Mechanical 

DISCR EP ANCY / PROBLEM Zero-G Connector 

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

JUSTIFICATION 

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

RECOMMENDATION 

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

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

CONTRACTOR'S COMMENT 

MSC to provide RCA with direction for strain relief mechanization by 10/1/70. 

CATEGO RY 

ACTION 

SUSPE NSE 

ACTION 

SUSPENSE 

MSC Form 505C (Jan 69) 

REMARKS 

□ 
□ 

TEAM CAPTAIN RECOMMENDATION 

BOA RO ACT I ON / 

SIGNATURE OF BOARD CH AIRMAN 
Approved 

Disapproved 
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1 ,· ~r ,:, r RF VI F" W, r.nn NUl.l l•ER 

REVIEW ITEM DISPOSITION CD11-M9 
\'f ,, I ( L f I CO ORDINATI ON 

{l :, l f I 9 -16-'{0 
I•; 1 1 I /, TOR ORGA NIZATION SYSTEM , TEAM NA ME 

D.R. Brooks FCSD LCRU Mechanical 

DISCREPANCY/PROBLEM TI TL£ 
Removal of LCRU for Hand Carry 

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

JUSTIFICATION 

Must have hand carry mode. 

RECOMMEHOATIOH 

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

.. 

-
CONTRACTOR'S COMMENT 

Same as CDR-M5. The RCA LCRU task does not encomp&ss motL~ting of the GCTA, how-
ever, RCA Camden and AED will jointly review the problem . . Cooperation of Boei ng 
the LRV contractor will be essential in this revie·,.,. Recormnendations will be 
made in TI-5 Meeting. 

-TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

~}e•\11'\ , {IY <;) ,_: ACTION 

V'l ,,\ 'I)' c»~ ~ )2--, 
~~~ J!/ff~ SUSPENSE · 

BOARD ACT I Dti ~ / 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE or BOARD CHAIRMAN 

Approved .~ 
SUSPENSE 

□ Disapproved 

MSC Form 505C (Jan 69) 143 NASA-~!SC 



T •· r f r, r rt~ \' f r ,. 1 r: n1~ NUMBER CDR- M- 10 
\' flllCL f I - REVIEW ITEM DISPOSITION COCJRO I NAT I ON 

{)A T [ I 9/Ju/'(IJ 
1•; IT I Al 0~ ORGA~ I ZAT I O"- SYSTEM TEAM NAM[ 

J. Siemers Boeing/MSC /PD-5 LCRU Mechanical 

OISCREPlHCY! PROBLEM T' TL E 

Auxiliary Power Connector 

Per Boeing/ Huntsville ECP 1034E (attached ) the Zero-G Connector will not be 
qualified in time to support the LRV schedule. 

JUSTIFICATION 

LRV s·chedule slip. 

-

·-RECOIIMENOlTION 

tL RCA implement IRN R-1~ to ICD 13M0739 (attached) 

12. MSC approve RCA TWX ECP 32 (attached) 
I 

NOTE: IRN R-14 specifies a receptacle part no. of NBOE12-lc$NC and a mating plug 
P8:I't no. of NBC~l2-10PNC per MSFC Spec. 40M?,9569 . 

CONTRACTOR ' S COMMENT 

Must have identification of vendor for P .N. N36c 12-1<) PNC. RCA will imgJe/ent 
change on DVT models i f direction to proceed is proviued by MSC before l 1 70 
and if the ·new connector is compatable with the LCRU ~able. 

. 

-TEAM CAPTAIN RECO UM EHDATIDN -CA TE GORY 
~• Further, RCA is using subject ZG Connector at MSC 

ACTIO N ection and assumes it to be qualified . RCA requires 
ri~ication ff the entir_e 2.° Co~{FJ;'t~qual. stat':J,j, 

/Y]l c .,., , 11 ~ D ~ '" u,.,9. o, ,lit,~-~ 'ft. 1(,~ _ .,, ') r ,,, 
SUSPENSE ttm ~1~'-;-Jfl1)a~~J'--

BOARD ACTION /, v l,// 
CATEGORY I REMARKS {I 

ACTION I 
I 
I 

SUSPENSE I 
l 

' 
ACTION i 

□ 
SIGNATURE or BOARD CHAIRMAN 

l App roved 

SUSPENSE I 
i □ Disapproved 
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LINE 2 

LINE 3 

LINE 4 

LINE 5 

LINE 6 

LINE 7 

LINE 8 

LINE 9 

LINE 12 

LINE 13 

LINE 14 

LINE 15 

APPROVALS 

THE BOEING COMPANY 
LUNAR ROVING VEHICLE PROGRPM 

ECP 1034E: PCN VS10242 

Priority l.irgent 

LRV 209001A Fl-F4 and Qual, 209002A Trainer, 209008A 
Mock-up 

Change to Designation of Auxiliary Power Connector · 

The Zero-G connector will not be qualified in time to support 
· the LRV Schedule so a change to an available qualified connector is 

necessary to meet LRV schedules. 

ECP l002R2 relocate~ the Auxiliary Power Connector as identified 
on IRN Rl~ to 13M0739l (PIRN LRV-17 ECP l002R2). 1he connector 
is changed from a Z60El5ll-985A to a NB~E 12-10 SCN Per 
40M39569 bJ thi~ ECP. The bracket 209-35127 will be modified to 
accept the new connector. The NBOE 12-10 SNC connector is 
qualified ~nd no additional qualification will be performed. 

September 4, 1970 

In line incorporation CEI 209001A Fl-F4, Qual Unit retrofit before 
deli very, 209002A Trainer wi 11 be Mod Kit and 209008A wi 11 be a Mod 
Kit 

Spares Affected - No 

ICD affected - l3M07391 - A PIRN will be submitted with the formal 
to change to the new connector. 

Specification affected - CP20910001A Log Only, CP2091002A Log Only 

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

rogram Man 

.---?/. -:t>-i./.,.~ > \ 
c.:... ·'i.RV Business Manag~r 
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•~,~LJIW:'11 I La:LICI . -- ".Ii# ~• '="'-' CIW F .___.. sea» ♦ U "-•- r.11-"'-M.'1t'1..:.~?-:-::::-,0:-__ , 
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TO 
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\N 
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o v 
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FF~OTE.C.. TIV E 
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HCA I Defense Electronic Products \ Defense Communications Systems Division 
Camden, New Jersey 08102 I Telephone (609) 963-8000 

Sept. 3, 1970 
LCRU 1168(-).1 

NASA MSC 
Code PD-9 
Houston, Texas, 77058 

Attn: Wm. Speier 

RCII 

Subject: LRV Connector. Change - ECP 32 - ROM Cost 

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

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

Based on authorization to cut in the NB6El2-10 PNC connector on the cables 

for the DVT systems by Oct. l, 1970, the change can be implemented for a 

ROM cost of $3000. 

This change will include modifications to the LRV/LCRU/TV cable assembly 

drawing and connection diagram, preparation of new specification control 

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

the test equipment. 

HJH: jbc 

cc: R. Sinderson 
J. Cunningham 
J. Idema 
M. D'Andrea 
A. Burke 
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TYPf. or prv1r111 CDH NUMOL RClJH- l•i-11 
VEHICL F 1 REVIEW ITEM DISPOSITION 

COOR:J°1 •• AT I ON 
DATE I 9/l•~/70 
INITIATOR ORGAN I ZATION SYSTEM TEAM NAME 

D.R. Brooks FCOD LCRU Mechanical 
DISCREPAHCY / PROBLEM TITLE 

Crew Training Documentation 

The present publicati0n date for the Crew Training "½anual does not adequately 
support Crew Training for the first LCRU Mission. 

JUSTIFICATION 

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

-RECOMMENDATION 

It is requested that BCA provide MSC informally with assembly and operation pro-
cedures no later than October 15. This information may be in rough, preliminary 
form, but should include all crew operations necessary to assembly and activate 
the LCRU. Constraints and any required "caution Nctes" should be included. 

CONTRACTOR'S COMMENT 

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

. 
-

TEAM CAPTAIN RECOMMEHDAT I OH -CATEGORY REMARKS 

ei~ !JJr+ t,,H t{, /J1~L £t,,'.}.-- Co'rYt \\~~ 
ACTION 

-~~u 1t9lPJJ,-SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION I 
I 
I 

SUSPE NSE I 
' ' 

ACT I ON I □ S I G~ ATU RE OF BO-RD CHAIRMAN 
Approved 

SUSPE NSE ! □ Disapproved 
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1-<UMB ER CDR- M- 12 
VEHICL E, REVIEW ITEM DI SPOSITI ON 

COOR Dl~~TION 
OAT (: 9/ 1o j'(U 
I~! I T I AT 0 4 u~ GMl!LATION SYS TE~ Ti:AM NA\l( 

G. Pennington NASA/FCD LCRU Mechanical 
0 I SC RE PAN CY_, PRO BL [ M llTL[ 

LGA 8-Foot Placement of Ca.ble 

Due to design of LRV 1 'lttery covers, the LGA 8 foot cable would have to drape 
over the battery cover•;. This would prevent the battery covers from closing 
automatically. 

JUSTIFICATIO N 

Preliminary indicati01 from RCA/Hightstown is that j_t is not feasible to 
, "clothesline" the LGA cable to the GCTA. 

RECOMM [NO ATIOH 

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

CONTRACTOR ' S COMMENT 

RCA will investigate "'Outing of LGA Cable via HGA mast assembly. RCA cons-ide:rs 
this a serious proble~1 probably requiring coordination with LRV contractor. 
Recommendation due T.I. #5. 

TEAM CAPTAIN RECO MMENDATION 
CATEG OR Y 

ACTION 

SU SPE NSE 

BOARD ACTION 
CA TE GORY 

ACTION 

SUSPENSE 

MSC Form 505C (Jan G9) 149 NA , /\-- M',C 
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TYP[ or nF \' f ( ~, r:1;? NUMBEP 
CDTI-1,;-13 VEHICLE, REVIEW ITEM DISPOSITION 

COORDINATION D/\TE, 9/16/'/0 
INITIATOR ORGANIZATION 5YSTEM TEAM NAME 

N. B. Farmer APO LCRU Mechanical 
DISCREPANCY/ PROBLEM TI TL [ 

Optical Sight Design 

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

JUSTIFICATION 

HCDMIHNDA TI ON 

Hold design open until RCA subrni ts complete design drawings. 
, 

CONTRACTOR'S COMMENT 

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

. 
TEAM CAPTAIN RECOMMENOAT 11N 

CA TE GORY 

"''~:· iitJ,1,.,~ - cJ) ~ '". 1 ) , w ACTION 

(~~t! "} t~I~~,~ SUSPENSE 

BOARD ACT I ON 
CATEGORY REMARKS 

' 

ACTION 

SUSPENSE . ' 

ACTION 

□ 
SIGNATURE or BOARD CHAIRMAN I Approved 

_J SUSPENSE 

□ Disapproved 
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rvr r "r ~f '.' ! fw , C1H NUMO~~ CJJL- :· '. -J./1 
13 

VEHICL E , REVIEW ITEM DISPOSITIOll 
COOfiOl"-'Tl •) N 

OJ.TE : 9/l(;/70 
111 IT I Al OR ORGANIZATION SY ST£M TEAM NAM[ 

R. Holston RCA LCRU Mechanical 

DISCREPANCY/PROBLEM TITLE 
LM/LCRU Interface 

ICD Lid 340-25162 Rev . A locates LCRU by rear mounting s l ot rather than rear 
mounting h0le. (Dimension is 1. 562) 

JUSTlr!CATI0N 

Accurate Inter f ace relationship is required. 

R[C0IOIEN0A TI Oil 

Locate LCRU envelop from hole rather than slot. (Froper Engineering practice 
for accurate inspection.) ICD change is required. 

I 

-~fl.~&-~-'-lr-0-M14~ T 

MSC COMV£NT 

Agree with above. 

. -TEA~ CAPTAIN RECO MMENDATION 
CA TE GORY REMARKS 

lJ,(l ~61v'i 1 12. - Rc.-VnJ~~Jc "-4-· /2,·rcAe/,Q_al/,l-( 
ACTION 

Al 7 /n- 2.1/70 . · £c 10 Ci~ It 1f/'a,//t{(, · 
SUSPENSE ~:t it-\11~Vlt,-J :j 0, ,L/4 ~ / -..',\ • l / ; , ' <-J 

• BOARD ACTION ii 
CATEGORY REMARKS . ,;_ {I • 

? I / f ·~ (} f v:t1._ s·l (,\\} i, ~K- / < "'. J' fl.<,.;'{, ,-:1 r- - I c OJ o~, '1/' :-· zy . 
ACTION 

- rt Ch (,-,- (\\ ~ L. J t, iJl /r-:. l-f\_ 

SUSPENSE 

ACTION [i]/2;p r o • e d 
SIGNATUijE Of BOARD CHAIRMAN 

l. lrny~ <-~ , . . 
SUSPENSE D 0lsapproved 'I~ ~ µ/,l bit.&, 
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TYPE or ~~VIEN , cm: NUMB[H Cl.Jh-i-:-1'.j 
V[tl I Ci.f. 1 REVIEW 
DATE •9 /16 /70 

ITEM DISPOSITION 
COORlll•,~Tl (IN 

INITIATOR ORGANIZATION SYSTEM TEAM NAM[ 

.e H. Schultz MSC LCRU Mechnnkal 
DISCREPANCY / PROBLEM TI ll E ', ' ,, 

Stowage Container 

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

JUSTIFICATION 

RECOMMEND AT I CH 

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

CONTRACTOR ' S COMMENT 

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

. 
'"' TEAM CAPTAIN RECOMMEHOATIOH 

CA TE GORY 
REMARK~p,1,1-r-lJ-t,.k .-t, , /#fy/._,u.( /.'''xM_1,d,L-v--- cvl- 4 ue ~\ 0'1_21,0 "' 

--· .. '- -- - Ji,_- i ·,tt 7 ~ ~ · ,, ACTION . . ' - a, n1J r-r:..,y-11-- · c:/ -~ -It- /)J',.,f /M . --~ i • A A _ A nkcdt""'·' - - c~J"J1?0~-- . 
. ,,., '::L -:a~ /./' . ~ . .\> r.I-&'.,f:Cll~ ~:• ~ - _.~I-~ -- __ 

SUSPENSE ~~!,170 ~ 1-1 fl/i:,,,,,J~ {!v'~¾vt ~ 
BOARif AC (.l--ON 

CATEGORY 
REMARKll1i /t: //4) 'Ft . . (,. 1 ,) l,,c ._c.. T U 

10/L-3;.zy/7~ 
ACTION , "J{}f:.t:c rr-01 £,- tr=r't"/ We A.}-,<h-- _4LJ.L ~ 

I f Lii- -ft .s,rrif1 y-,( u,1,u 5, '}'f""I f; i>rj,1/1 j 
SUSPENSE 7 (l-() 
ACTION 0--r; p r D V I d 

SIGP;ATUREJ{ BOARQ. CHAIR M'N 

t t/n1. ( \ Q,t(, ...... 
SUSPENSE D 0l11pprov1d . {c✓ /! .W_ /-<i,1 r3;cv,/ 1/1.r / ,;,7 
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TY Pf. ()~ R[ V ! f" ,I , t.;JJL NUMO lR CDH- i-i- 16 
REVIEW ITEM DISPOS ITION V( ltlCL E, COOH01 1' ATION -

OAT £ 1 9/ .l'o; '(0 
IUITI ATOR O~GANIZAT I Otl SYSTEM TEAM NAME 

H. Schul tz M.SC LCRU Mechanical 

DISCREPAHC Y/PRO,LEM T. ll E 
Case Drawing 8370873 

l '{VI 1tii,U.cii.--;~ 
Handle .J:-Oco.iY.~ may change due to Crew Station Review on September 21, 1970. 

-JU STIFICATION 

Hand hold must fit glcved hand. 

U ,w 1i'P,...,,,;wf r,~ .. , f<t!lr-:/-, rlti~')C,c, f p a,nv., 1 £~, lo /, 7. "-' rJ.{e_ J.f fl,'('/ .,,.. ,~-C 

i £,t{lJ W\ ·ti fCJ.Qi 1 

1 CLu..~ ~ C C{,VI t;_J;:;~ . 

·-IECOMMEHOA T I ON 

I 

.. 

CONTRACTOR 'S COMMENT 

RCA req_uires inputs from 9-21-70 CSR. Changes will be impJ.emented into DVT 
models. 

. 
-TEAM CAPTAIN RECOMMENDATION 

CATEGORY REMARKS IN r[) :.t' v'.f(I _:;, 

-t0 k,_ ~v(.i...,I uo1 ~d - C'C:~w lw1.11 '--..J '1 'l-J fa VV'- · 
ACTIO N 

. ; /J l1/)'}~~ ~ .__, /' -

) 

I SUSPENSE 

I 
BOARD ACTION 

CATEG ORY REMIIRKS 

! ACTION l 
I 

SUSPENSE I 
I -ACTIO N I 

□ 
SIGN ATURE OF BOARD CHAIRMAN f Approved 

i 
SUSPENSE I □ Disapprove d 

' I 
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lYrr OF Rf VJf~, CDH NUMO[~ CiJ;•. - :.:-1'/ 
REVIEW ITEM DISPOSITION VEHICLE, COOH:J !';AT I ~ •• 

DATE 1 9/16/70 
INITIATOR ORGASI ZATION SYSTEM TEAM ~•"'-

H·. Schultz MiSC LCRU Mecho.nicnl 

DISCREPANCY/PROBLEM TI Tl E 
Case Drawing 8370873 

Many changes in hardwa·::-e holes due to incomplete dra·,,ings. 

JUSTIFIC4TIOH 

RECOMMENDATION 

. 
/ 

CONTRACTOR'S COMMENT v 
I 

There is one holf to be changed to extend mounting fJot of voltage regulator. 

I 

Mounting foot wa:s extended to avoid screw interference with terminals. Other 
mounting holes in shelf were changed to acccimodate cabling and mechanical fit of 
subassemblies. Action resulted from RCA review of ~ineerJng Model. -c/UZJ.J2--
~?~ -c;-.fe ~~£-~~ c:,ZJR,_ u7 ~ ~ 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

v.,,.,. uv<' ~'\~ ~4~ r,~l 
ACTION 

. -· .. 
I 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

I 

"CTION 

□ 
SIGNATURE 0~ ~OARD CHAIRMA N 

Approved 

I SUSPENSE 

□ I Disapproved 

MSC form 505C (Jan 69) 154 NA3A-M'..,C 



TYrr r, r 11r v 1Ew , £:DH NUM B ER 

REVIEW ITEM DISPOSITION CDR-M-18 
\ ' [ I t I (Lf I COO RD 1,;AT I ON 
OAT(, 9/lo/ '70 

I INITl .',T OR ORG AN IZATIO N SYSTE M TEAM NAME 

I H. Schultz MSC LCRU Mechanical - DISCREPAHCY / PROB _EM TI TLC ,. 
Thermal Blanket 

VHF Antenna hole doesn't have fiberglass and tcflon insulation as per T .I. 
Meeting. VHF antenna cannot assume correct be;1C::.in[ curvature. 

··-JUSTIFICATION 

Thermal cover only has slit 

RECOMMEND AT I ON 

Double slit cover to meet curvature 
l 

CONTRACTOR'S CDIMENT 

RCA will review problen and make recommendation by ·~I-5. 

. 
TEAM CAPTAIN RECOMMENOAT I ON -CATEGO RY · REMARKS 

(M~1k J0>,'f") d~-hd h'-l 10} },o (U~- -h 
ACTION i,' 

;I J;JJLM1if/1£U_ 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 

MSC Form 505C (Jan 69) 155 NASA-MSC 
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TYP: or RfV l [W , r. rm NUM BER CDH-M-19 
REVIEW ITEM DISPOSITION Vf t1 ICL E 1 

COOROl"---TIO N 
01\TE, 

INITIA I OR ORGo\ ti I 2"T I ON SYSTEM TEI\M NI\ME 

H. Schultz MSC LCRU Mechanical ' 

DISCREPANCY/PROBLEM TI Tl C 

LID 340-25162-B ICD 

Zone 9B .170/.160 was .190/.80 
Zone 7A GFE Dim. 1,570 was added to Drawing by eliminating opposite end. 

1.550 
Zone 6A Slot dim omit·.;ed 
Zone llB Bracket drawi.1g wrong 
Zone 8 Bed Handle miss .i.ng 

JUSTIFICATION 

Clearify .2530/2520 hc l es 

Shim material was to b·: teflon - need proposed drawjng 
On Sheet #2. - Shim shml.ld be in two directions 
On Sheet #2 - Clarify where bar holds battery in plece 
On Sheet #3 - Does not show extra lower in board corner space 

RCCOMMENOAT I ON 

Zone 9 D .190/ .180 . 
Zone 7 A - Agree to th.ts change 
Zone 6A - Add Dim. .625 for elongated slot I 

Zone llB - Correct 
Zone B .& D & 11 B - /,dd Handle 
Zone 19 - · Should show RCA outline rather than 10' e1·ectable details 

CONTRACTOR'S COMME NT 

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

. 

TEAM CAPTAIN RECOMMENDATION 
CI\TEGORY REMARKS 

w,~f / f Ct'YiAI' l{ u9 (._ a..'--( ~~-~ '-I;- 4"~<--/11,\( 
ACTION 

'8~ ttrf.,_, ~ ~d~u CJ.,'-l--cf C..ic Wf(,J/2-!) -2.tff o ro 
SUSPENSE /4,0, 4,L tvYY?if/-u-

BOARD ACT I ON ,/ 
CATEGORY REMARKS 

ACTION 

SUSPENSE .. 

ACTION I □ 
SI GN ATURE OF ri OA RO CHAIRMAN 

Approved 

SUSPENSE 

□ Ols1pproud 
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TYPE or R(V l [N, (' T',D NUMBER (.l_ r,l , -M · /):c, REVIEW ITEM DISPOSITION VEHICL E , COORDINATION 

DATE 1 9/Fj /70 5 .o I 

INITIATO R ORGANIZATION SYSTEM TEAM NAME 

I 

W. Speier LCRU 
I 

DISCR(PAHCY/PROBLEM Tl Tl( I 1 1/ C ,·/.~t( V,\. Ho.~+ -r J.-
,.)- ,., ' .a .. -1·• <;. i' /' I 

TV antenna mast insert and interface to LCRU 11eeds to be identical 
to LCRU HGA Mast insert. 

IUSTlflCATION 

Interface compatability and cost savings. 

UCDMM(NOA l I ON 

. 

* 
/J._ Ip~ m11.,tl /1.M ,N.l;.aJ ' 

µ_~ Jc,'n,·\OW 
P,u/ 11 1 ___ 

. I 

CONTRACTOR'S COMIHNT 

LCRU will provid3 inserts. for the TV Camera mount per.agreement with 
RCA AED. 

' . 
TEAM CAPTAIN RECOMMENOATIIN 

CA TE GORY REMARKS 

TI\'hL. ~LU~q ;If~ ACTION . VJf<\ ~ I . ; , 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

·-SUSPENSE . . 

ACTION 

□ 
SIGNATuRr Of BOARD CHI>. I RMAN 

Approved 

SUSPENSE 

□ DI SIPP roved 
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TYPE or REV! EW, CDR NUMBE~ CDR-M-21 
REVIEW ITEM DISPOSITION < 

VEHI CLE, 
1-2 COORDINATION 

DATE 1 9/ 15/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

H. Scott MSC LCRU 
DISCREPANCY/PROBLEM Tl TLE 

·7 \ ..(C - / ·>-"- '-V\. C.\ - o... --;. ~ t..' , ,· .. ; :· l , 1 i'1 ·'::· .') 

MSC/MSFl'!.' requires pre-launch assembly items for LRV qual. 

JUSTIFICATION 

Require.c for LRV qualification tests by October 19. 

1£CDMM£NDUION 

RCA supply: LCRU/LRV legs 
HGA-Insert 
Cable - with mock-up ZG connector and connector to IRN-R-14 
TV insert 

. 

CONTRACTOI' S COMMENT 

RCA can SUP.ply these items if so authorized. Cost approximately $2,500. 
Delivery 10/19. Authorization required by 9/18. MSC to provide LRV connector 
to RC'A by 10/5. 

. . 
. . 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

. 
ACTION 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

C( bl\~ , ✓(' .,.,~ ,o) ,;/'?() l<l \'\- tr f,2<. ,/, 4 J L/ 
ACTION 

/f'i~(_ ~I f-f"l,ll ck_ Cc '1- 61/ 9)-zij?o C.. cJ L•\.Q.,l C\_$.P 

SUSPENSE 

ACTION 
~Approved '"'""'~f' """ CHAIRMAN 

~vrvv ,ul-, SUSPENSE D Disapproved ,{ l✓- ~ LJ 11,, ½1 / ~; 
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TYPE OF RE VI EW1 ~U\18 ER CDR-M-22 
VE HICLE, REVIEW ITEM DISPOSITION CC OR~ I\ATI Q); 
DATE · 

INITIATOR OR GA~ IZATION SYSTEM TEAM ~A~IE 

R. Sinderson Mechanical 
DISCREPANCY / PROBLEM Tl TLE 

LGA Pointing Adjustment Resolution 

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

iusTiFicATioN The initial requirement for downlink voice/data communications was for omnj 
coverage to preclude manual antenna pointing by the crew. LCRU system tradeoffs 
showed that total coverage was impractical due to the weight impact. The best beam-
width tha_t could be practically implemented was ,:!:_30° which is marginal at best, con-
sidering Rover movements. The crew will be required to re-point the antenna on 
numerous occasions. The mechanical design of the LGA mast adjustability should in no 
way further compromise the present beamwidth of +30°. However, the present mechanicaJ 
desio-n has discrete azimuth stem~ everv 170 and elevation stens at 1 o0 

RECOMMENDATION 

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

CONTRACTOR'S COMMENT 

Elevation - RCA can provide design of elevation hinge to replace teeth with friction 
surface. 
Azimuth: RCA can redesign and incorporate a conical slip clutch inside the staff 
grip to couple the grip to the spline, and key the grip to the staff rather than the 
spline to the staff. 
Hand Carry Mode: No changes in disconnect or in discrete positioning of "plug-in" 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

ACTION 

-

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

l, il1dC ii lfc.{j l)I ~ C, CA ii ,eC-A- 9#70 ACTION -
xCA it 5,1~m1 r t€:,c.,t) Ad //Phu.u..✓- l 

SUSPENSE 

ACTION 
~pproved ""1~:;;, f ;~c '"" .... , 
D Disapproved 1/1<f/7LI SUSP(NSE 

. (;-fl (2 w k..J,c"' ... lt-
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CONTRACTOR'S COMMENT (Continued) 

mounting post. Conceptual sketches and mock up will be available by TI-6. 
Estimated Cost is lOK. 
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TYPE CF RF.VIEW , . ClJl't NUMBER CDR-M-23 
REVIEW ITEM DISPOSITION VEH I CLE , COORDINATION 

DATE I 9/c./(U 
INITI ATOR ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LCRU Mechanical 

DISCREPANCY / PROBLEM TITLE 
Launch Depressurization Requirement 

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

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

JU STIFICATI ON 

RECOMMENDATION 

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

2. Assembly depressurization time should be changed from 3.5 to 2 minutes, 

. 

CONTRACTOR ' S COMMENT 

RCA will review proposed requirement change and make recommendations at TI-5. 

. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

Cwl,..JO~ v>, t( m-6€- f?A ~l.¼l,04_ /}'\~l 
ACTIO N 

;J, fo//,J;:,~: 
SUSPENSE 

BOARD ACTION 
CATEGO RY REMARKS 

ACTIO N 

SUSP ENSE 

ACTIO N 

□ 
SIGNATURE OF BOARD CHAIRM AN 

Approved 

SUSPENSE 

□ Disapproved 
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TYPE OF RE V I f.W1 CDR NUMBER CDR-H.24 REVIEW ITEM DISPOSITION VEHI CLE, COORDINATION 
DATE I 9/1/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

T. H. Chase B0EING/PD5 LCRU Mechanical 

OISCREPAHCV / PROBLEM TITLE 
LRV/LCRU Mounting Interface Tolerance Analysis 

The tolerance analysis used a value of 0.01 for the tolerance on the spacing of 
the holes on the LRV chasis on which the LCRU will be mounted. This is 
consistent with IBN R-6 of 13M07391, the controlling ICD. However, the use of 
RCA tooling to attach the holes should result in a lower tolerance by an order 
of magnitude. 

JUSTIFICATION 

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

RECOIIMENOAT I ON 

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

CONTRACTOR'S COMMENT 

The assembly tool is designed to produce an assembly configuration safely within 
the 0.01 tolerance permitted by the controlling I.C.D. However, the I.C.D. not 
the assembly tool, sets the criteria for acceptance. If a change (as recommended 
by the reviewer) is made in the Boeing Engineering drawings and the controlling 
I.C.D., the tolerance analysis will be revised accordingly. . 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY 

REMARKS ,i Cl, --a<.,1,,GP Ct~ J d ctY t, ~ fl£-l-'-~ ~ ... ~.oa l~;~ Ccir,,.,..,~~ 
ACTION tl,ll+t__, 1dj!Ja· 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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TY PE ,.;, F Rl viEW, :::!DJ NUMBER CDR-M-25 
REVIEW ITEM DISPOSITION Vfll l CL, , COORDINATll- ,, 

DATE I 9-10- 70 
INI TIATOR ORGAN I ZAT IO N SY STEM TEAM NAME 

H. Schultz MSC/EE19 LCRU Mechanical 
DISCREPANC Y/ PROBLEM TITLE 

LM ICD Dimension 

LM ICD dimension 1.952 is not conf irmed by dimensions on View L-L. 

I UST IF I CAT I ON 

RECOMMENDA TION 

Correct drawing . 

CONTRAC TOR'S COMMENT 

Cancell (Due to incorrect drawing first supplied) 

. 
TEAM CAPTAIN RECOMMENDATION 

CA TE GORY REMARKS 

iiU~~)r~L&i~ ACTION 

lN 1 t·V) 
SU SPENS E 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Appro ved 

SUSPENSE 

□ 0 I sapproved 
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TYPE o< REV I EW , cnR NUMBER CDR-M26 
REVIEIY ITEM DISPOSITION VEH I CLE , COORD I NATION 

DATE, g/11/70 
INITI ATOR OR GANIZATION SYSTEM TEAM NAME 

R. Sinderson MSC LCRU Mechanical 

DISCREPANCY / PROBLEM Tl TLE 

Crew Interface Visual Markings 

Alignment, color coding, etc. marks are not shown on HGA mast, antenna cables 
and connectors , ZG connector, etc. 

JUSTIFICATION 

RECOMMENDATION 

Add information to drawings. 

CONTRACTOR'S COMMENT 

RCA will comply. 

. 

TEAM CAPTAIN RECOMMENDATION -
CATEGORY REMARKS 

CVYIOMA rdf 4j<~ ll1~L 
ACTION 

tt1 1 ~ 

SU SPENSE 

BOARD ACTION 
CATEG OR Y REMARKS 

ACTIO N 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUS PEN SE 

□ Disapproved 
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lYPE OF REV I EW, CDR NUMBER CDR-M,-27 
REVIEW ITEM OISPOSITIOtt VEHICLE, COORDINATION 

DATE 1 9/11/70 
INITIAT OR ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson MSC LCRU Mechanical ., 
' 

DISCREPANCY / PROBLEM TITLE 

Crew Interface Design Delta CDR 

Due to continued design changes, a final engineering model configuration crew 
s t ation review has not been held. The crew/LRV/LCRU inter f ace design aspects 
cannot be finally approved until after crew review on September 21, 1970 
(delta CDR for crew interface). RCA must have the eat:ineeI ing model subsystem fr!J ~ 

, 10Jfcompletely updated to CDR design if at all possible, including all alignment/ 
color code marks. 

JUSTIFICAT I ON 

RECOMMEHOAT I ON 

Have delta CDR for crew interface with updated hardware • 

. 

CONTRACTOR 'S COMMENT 

RCA will have updated engineering model equipment at the 9-2.1-70 crew review. 

. 

TEAM CAPTA IN RECOMMENDATION 
CATEGORY REMARKS 

~1L. ~~~ ~ ACTION 

L\}('0~- . 
SUSPENSE 

BOAHD ACTION 
CATEGORY REM ARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHA IRMAN 

Approved 

SUSPEN 5 £ 

□ Disapproved 

MSC Form 505C (Jan 69) 165 NASA-MSC 



TYPE OF REVl[N, CDR NUMBERCi>C- /YJ- t·'i' 
REVIEW ITEM DISPOSITION VEHICLE, COORDINATION 

OIi.TE 1 q/15/70 5.0 
INITIATOR ORGAN I HT I ON SYSTEM TEAM NAME 

W. Speier LCRU 

DISCREPANCY/PROBLEM Tl TL£ 
Functional Schematic - LCRU 

Functional schematic not on drawing tree. 

/USTIFICATION : 
I 

Required for control and update. 

R[COIIM[NOAT I ON 

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

CONTRACTOR'S COMIHN T 

RCA will comply . 

. 
TEAM CAPTAIN RECOMMENDATION -

CII. TE GORY REMARKS f Ylh - lJS ntc\C ., C-i/V'- u/,1· -~ ~r_ ~ -
ACTION 

t1/(Y) Jr Ac 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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TYPE C' F REV I EW1 CJJ~ NUMBlc R '.::DR- M- 29 
REVIEW ITEM DISPOSITION VEH I CLE, COORDINAT I ON 

DA TE I 9/14/ '(O 
I N ITI ATOR uRG A~ I ZATI ON SYSTEM TEAM NAME 

R. Sinderson MSC/ EE16 LCRU Mechanical 

DISCREPANCY / PROBLEM Tl TLE 
HGA Point ing Friction Adjust ment 

Under earth-weight oper at i ons, the HGA pointing fr i ct i on adj ustment has been 
coar se, i. e . a very small movement in the fric t i on handle r esults i n ful l 
res t raint to zer o r es trai nt . If the mechanism is designed f or l unar weight, 
how much angular r otat i on is allowed f r om the point of full re s t r ai nt to t he 
point where the f r iction will not support the ant enna weight? 

JUSTIFIC AT ION -

Adequate adj ustment res olution is required in order to ensure smooth pointing by 
a suited crewman. 

RECOMMEHOAT I ON 

Provide the above infor mat ion for crew review. 

CONTRACTOR ' S CO MM ENT 

RCA will supply i nformation b;y 9-21-70. 

. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMAR KS 

Jcv~ ACTIO N 

LN~~ SUSPE NS E /I, ·~ J · 

BOARD ACTION 
CATEG ORY RE MA RKS 

ACTION 
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ACTI ON 

□ 
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TYPE OF REVIEW, CDR NUMBER 

VEHICLE, 

DATE 1 9/15/(U 
REVIEW ITEM DISPOSITION 

5.0 COORDINATION 

INITIATOR ORGANIZATION SYSTEM TEAM NAME 

- E. Fendell LCRU 

DISCR£PANCY/PRD8L£11 Tl TL£ 
LCRU VHF Antenna Stow during Walk 

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

JUSTIFICATION 

Assurance of communication capability is not available. 

IIECOIIIIENO& Tl ON 

CONTRACTOR'S COMMENT 

RCA,~ill conduct some radiation tests and report on their results by 
TI fib. 

CATEGORY 

CATEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

MSC Form 505C (Jan 69) 

TEAM CAPTAIN RECOMMENDATION 

BOARD ACTION 
REMARKS 

D Approved 

D Olsapproved 
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TYP E 1i F P.Ev 1 ;: ,1.,, CDH 'IU\18£ q Cu 1£--///-~/ 
VE HtC t. [ 1 REVIEW ITEM DISPOSITIOJl 

i: o oR~ "ATt 0 )1 

DATE, 9/17/70 
INITIATOR ORGA \IZATI ON SYS HM TEAM 'iA\! C: 

J. Siemers Boeing/MSC/PD5 LCRU Mechanical 

DI SCREPANCY / PROBLEM TI T ~ £ 

~~ ! ~ 
~ -\-,, \C '_: \ :i_, ~ t\ ~ t :=) ~ I ....... ,---. • 1 ' - ·-· J ,'> ( ~•...., v \ .. ' ~-. ' ,c 

IRN' s Rl5 and Rl6 to ICD 13M07391 (LRV to Payload) are not on RCA 1 s contract. 
These IRN's def ine the interface design requirement between the LRV forward chassis 
and RCA's post assembly and adapter interface. 

I UST IF I CAT I OH 

RCA design may not meet the LRV design requirements. 

RECOMMENDA TION 

1. RCA implement the design requirements on IRN 's Rl5 and Rl6. 

2. MSC initiate contractual direction to RCA for incorporating these IRN 1 s into 
the LCRU top spec. 

CONTRAC TO R'S COMIHHT 

/??/J/41 ~ h~ -d;;L,;~~~r, 
aJ~~~v~,,6,-~ Y~~ . 

.__.h-e-~7J ~ CCAJ,, . . 
TEAM CAPTAIN RECOMMENDATION 

CATE GORY ""'"rr\ ~ l- w i I I r (' I I.{, c-1A,~ riud/ /, r 
ACTION 9/2-r),o wY>?cffv-w # ;ffe,JL 
SUSPEN SE 

BOARD ACTION 
CATEGORY REMARKS 

ACTI ON 

SU SPENSE 

ACTI ON 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approv e d 

SUSPENSE 

□ Disapproved 
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TYPE OF Qf \' I Ell I CDR ~U\tBER 
C-'!)12 - 11-1- ➔ L -

VEHICLE, REVIEW ITEM DISPOSITION COOR:l l,ATIO ~ 

OATE I 9/ .l'( /(U 
INITIATOR ORGA~ IZA TION SYSTEM TEAM -.;A\IE 

J. Siemers Boeing/MSC/PD LCRU Mechanical 

DISCREPANCY / PROBLEM Tl TLE 
Missing Documentation 

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

JUSTIFICATION 

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

RECOMMENDATION ' 

Provide workmanship spec . 

. 

CONTRACTOR ' S COMMENT 

~ -A- vJ \'\ \ ~~t, ~, C, I~, /)o 
. 

TEAM CAPTAIN RECOMMENDATION 

CATEGORY REMARKS 

e,..-~vP'l V-'~ tc.~ "fj;,_ . ' n1!( 
ACTION 

Jt,'l1 l{J_,q_,,. ,., . . (l~ 

SUSPENSE 

BOARD ACTION 
CATEGORY REM AR KS 

ACTION 
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□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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. - - . 

CDR ~U\1BER co,~- .1-·+ :;; TYP E or R[ \1 I i It I 

VEH I CLE , REVIE W ITEM DISPOSITION COORJ1,ATI O:-

DA TE, 9/17/ 70 
I NITI ATOR ORGA~ I ZA TI ON SYSTEM T E AM ~A\1C: 

J. Siemers Boeing/ MSC/PD5 LCRU Mechanical 

DISCREPAN CY / PROBLEM Tl TLE 
-:-, j L G ,l\ 

\ ' - I 
~ J ; . ~ - \\. ' :/ • I I 9 1) • ~ - , ,1 I ('; 

C_=.,_ ::1 !C / I~ cl ) '· ,J . : t ........... ! . ~: ._.::.i -~-~ i.A~~ ·~~ 
, 

Definition of the LCRU Power Cable Stowage on the LRV is an open MSC/MSFC inter-
face. LRV tiedowr1 provisions f or the LGA cable is also open. 

JUSTIFICATION 

MSFC/ Boeing cannot design the LRV stowage and tiedown 
information . 

provis ions without this . 

RECOMM ENDATION 

1. RCA provide MSC with detail design drawing of cables. Drawing should include 
dimensions and tolerances . 

2. MSC/PD5 coordinate RCA Design Requirements with MSFC . 

CONTRACTOR ' S COMMENT 

~ -C/r1 /Aj I j /cf V ~>71 If e,9 l,4:' Q.Aw~i/--r-, I 
J / ~/42i 

. 

TEAM CAPTAIN RECOMhlENO ATION 

CATEGORY REMARKS 

Ct~10;t1_ ,J- w,~ rz t4- ¼YMJ /1Jc! ( 
ACTION 

· H'J(/;~M1/~c 
SUS PE NSE 

BOARD ACTION 
CATEG ORY RE MARK S 

ACTIO N 

SUSPEN SE 

ACTION 

□ 
SIGNATURE OF BOARD CHA I RMAN 

Approved 
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□ Disapproved 
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TYPE or REVI EW, NUMBER C:v e- l)J-:1/ 
REVIEW ITEM DISPOSITION VEHI CLE, 

COOROl~AT I ON 
DA TE, 

INIT ff,TOR ORGA~ I ZATI ON SYSTEM TEAM NAM E 

H. Ao Schultz MSC LCRU Mechanical 

DISCREPANCY / PROBLEM Tl TLE 

Mechanical Drawings 
~ O,;')£ 

Me&t- of the mechanical drawings have not been checked and signed off 
by RCA. 

JUSTIFICATION 

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

RECOMMENDATION 

Submit checked and signed off drawings. 

CONTRACTOR ' S COMMEN T \ 

(-:(.,4 lV I ' j I 131211,.,/7 au-r 5,)f}tv(lnt.'> ';), 2,,1 ,,,, IVJ ') (J-/\/o lq' tJ, etJ t,, 1 Y/ . J??J { c.:fl{,U'!J 

Vl,'-ti le j 1/1?/?D 
. 

TEAM CAPTAIN RECOMMENDATION 
CATE GOR Y REMARKS 

rrJJ [ C,(11 t-v RJ c,.{ , ( ""{/ ,E' 1,,,9 C&n ,~i:;-. 
ACTIO N 

;J. j µ..};., ft➔~ 
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BOARD ACTION 
CATEGO RY REMARKS 
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□ 
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Approved 
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□ Disapproved 
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- THERMAL SPLINTER MEETING 
September 16, 1970 

AGENDA ITEM - 9. 0 

ATTENDEES 

NAME ORG 

w. Bobo MAS/PD9/GE 

E. Chimenti (Chairman) NASA MSC 

J. F. Clawsoy Boeing/Houston 

Ron Creel NASA/MSFC/S&S-ASTN-PFA 

E. Fendell NASA/MSC/FC2 

G, Grube (Co-Chairman) RCA LCRU Design 

J. H. Hunter Boeing/Houston 

A. W. Joslyn MSC/PD9 

- J . w. Orsag NASA MSC 

H. Rosenthal RCA LCRU PMO 

R. Scott RCA LCRU Design 

Ben Shelpuk RCA LCRU Design 
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MINUTES OF MEETING 

DATE 9/16/70 MEETING NUMBER CDR AGENDA ITEM ------ -----
SUBJECT Therm.al Design --------------------------------

SUMMARY OF DISCUSSION: 

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

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

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

RCA proposed procedure of radiator to be 35% open, 65%, and 1007/4 for hot 
traverse, and indicated that cold traverse was a simpler case. 

RCA proposed procedure of radiator to be 35% open, 65% and 1007/4 for hot traverse, 
so that effect of dust is minimized. MSC questioned why the cover can't be 
opened uniformly each time. Operational procedure will depend on definition of 
mission. 

qomI?onent and phas~ change_ material (PCM) hot spots were summarizec. .r MSC questioned 
·whether t.ests verified the analysis. RCA noted discrepancies in current test re
-sults and indicated very good correlation of results of first series af tests prior 
to chamber difficulties . 

ACTION ITEMS: 

CDR-T-001 - Circuit Breaker 
CDR-T-002 - HGA orientation 
CDR-T-005 - HGA & LGA SCD discrepancies 
CDR-T-006 HGA test for deployment 

NOTE: These Minut.es do not constitute contract change authorization. Changes 
to contract or schedule must be negotiated. 
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MINUTES OF MEE TING 

DATE -----9/16 :MEETING NUMBER CDR AGENDA ITEM 9.2 ----- -----
SUBJECT Thermal Design -----------------------------

SUMMARY OF DISCUSSION: 

RCA stated the radiating surface spectral properties are based on calculations. 
There was some. discuss~<?n of tl)e disa_dyantages of large cover being attached with velcro 
only, and what might happen if the cover is lost. · 

Blanket thermal properties will be confirmed in testing. 

RCA presented thermal finishes on LCRU items. MSC questioned finishes on those 
portions of HGA that might be touched by crew, such as rib supports. 

RCA presented component temperatures. Battery is at worst case limit at end of 
3rd EVA. MSC questioned if the battery is temp. tested. The temperature is based 
on analysis and test data. 

MSC also questioned junction temp. rises of Conic Transmitter components that ex
ceeded the derating guidelines. 

Minutes were reviewed and action items will be covered by RID's. 

MSC requested definition of the requirement on the LCRU for temperature limits on parts 
0 

that the Astronaut would touch. MSC stated that a max. temperature of +250 F had 
been fndicated in previous T. I. Meetings. RCA indicated that this figure had not been 
understood to be a requirement but it would be implemented if this is to be considered 
as a requirement. (This does not include antenna ribs, mesh, and other items that 
the Astronaut would not normally handle.) 

ACTION ITEMS: 

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

DATE 9/16/70 :MEETING NUMBER -----CDR AGENDA ITEM 9.l (Contd) 

SUBJECT Thermal Design 
--------------------------------

SUMMARY OF DISCUSSION: 

Radiator temperatures were presented for TV standby between EVA's with radiator full 
q;ien at end of each EVA. During rest with clean radiator LCRU can tolerate the TV 
st&ndby JllQde. MSC suggested that some heat can be cut out of standby analysis mode. 
More specific data is required on battery power and TV standby mode dissipation to 
determine feasibility of this mode. MSC is looking for temp. data of LCRU on lunar 
surface. 
MSFC questioned RCA's concentration on 3 EVA mode while they were concentrating on 
4 EVA's. RCA stated this was LCRU worst case conditon but TV standby could change 
this. 

Parking orientation analysis was discussed with no significant comment. 

Walk analysis based on LCRU at 90° start of each EVA allows 4 hours of walk 
for first two EVA and about 3 hours for 3rd EVA. 

Individual com8onents were discussed. Coupling between battery and baseplate assumed 
to be 3 Btu/hr F, was verified by test. 

' I 

Weston meter i s veny close t a qual temp. when parking with left sun. 

Circuit breaker analysis noted potential problem of button ◄/£,. ,6 due to handling 
and if button is tightly coupled to bi-metal. Can only be verified by testing. 

· ACTION ITEMS: 

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

DATE 

SUBJECT 

9/16/70 MEETING NUMBER CDR AGENDA ITEM 9.1 (Contd) ------
Thermal Design 

SUMMARY OF DISCUSSION: 

RCA has proposed adding qual testing in ECP 20, for 
not approve performing tnese tests. 

Optical sight is loosely coupled(thermally) to HGA. 
cement in optical sight may get as low as -l00°F. 
thermal testing is indicated. 

-----

meter and breaker. MSC did 

In cold traverse worst case, 
If this creates a problem 

Discussion ~oncerning closing of HGA during traverse r aised questions of plan for 
deployment of HGA and if there is a resulting thermal problem. HGA drum will 
be anodized~ 

Minutes were reviewed and it was agreed that action items will be · covered in the 
attached RID's. 

ACTION ITEMS: 

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

MINUTES OF MEETING 

DATE -----9/16/70 MEETING NUMBER ___ c_n_R_ AGENDA ITEM __ 9_· 3 __ 

SUBJECT Thermal Meeting 

SUMMARY OF DISCUSSION: 
Thermal Test #2 was run to evaluate thermal characteristics of LCRU with P. C. M. 
packages during hot mission time line. In response to MSC questions it was stated 
that TV camera was not included in test to simplify evaluation of thermal effects 
on LCRU and that thermocouples were on outside of blanket as well as outside of case. 

RCA stated that curve of average baseplate temperature (Phase 1) indicates that start
ing at 90° with clean radiator and PCM solidified the LCRU can get 7-8 hours of 
operation in worst case. 

Predicted highest average baseplate temp. for simulated hot mission did not exceed 
125°, and compared very closely to temperatures for first two EVA' s before chamber 
failed. When test was rerun, results did not correlate. It was determined that power 
was kept on for extra 2 hours to make up for chamber problems in 1st EVA. Data 
must still be analyzed to evaluate what happened. 

Handout was presented of LCRU temperatures for all thermocouples, for Phase I test. 

RCA stated that test data evaluated to date confirms analytical results. 

~Unutes were reviewed and action items will be covered by RID's. 

ACTION ITEMS: 

CDR-T-004 Thermal Test #2. 

/ 

NOTE: These Minutes do not constitute contract change authorization. Changes 
to contract or schedule must be negotiated. 
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TYPE OF REVIEW, CDR NUMBER 
CDR-T-001 REVIEW ITEM DISPOSITION VEHICLE, COORDINATION 

DATE, '-j/ .LO/ (V 

INITIATOR ORGANIZATION SYSTEM TEAM NAME 

E. Chimenti MSC ES 55 LCRU Thermal 
DISCREPANCY/PROBLEM TI Tl E 

LCRU Circuit Breaker Thermal Design 

No thermal environment test is planned for circuit breaker and button assembly. 

' 

JUSTIFICATION 

A potential problem of tripping the circuit breaker at low amperage exists if the 
button coating is severely degraded and the button thermal coupling ls strong to 
the breaker. Coating degradation by the crew glove is likely and the thermal 
coupling is not exactly knovm. The most effective way of verifying the design 
is through a test. 

RECOMMENDATION 

Perform thermal test of circuit breaker and button assembly with worst case 
degradation of switch ( % ~.9/ .9). 

CONTRACTOR'S COMMENT 

It-
Gfl:ll-..Hc~~ Solar radiating thermal vacuum test is indicated RCA will determine 
whether test is to be done on the circuit breaker, alone or the entire LCRU 
and propose a procedure. 

- . . 
. 

'· 
TEAM CAPTAIN RECOMMENDATION 

CATEGORY REMARKS ,v')/;:J°2'~ :::f::~wJ (()Jc__ ~"Ul12,~.) 
ACTION 

SUSPENSE 

BOARD ACTION / 

CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACT I ON 
, 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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TY P E OF REV IEW, CDTI NUMBER CDR-T-002 
VEHI CLE, REVIEW ITEM DISPOSITION 

COO RD I NATI ON 
CATE, 9/lb/ 70 
INITIATOR ORGAN IZATION SYS TEM TEAM NA ME 

R.A. Creel MSFC S&E-ASTN-PFA LCRU Thermal Design 

DISCREPANCY / PROBLEM TI Tl E ,..., ' r 

\.-\ Cr~, ()y ; \ · : ',_ .' ..... . -~ . ' \ -1~- ,~) ~~- ' ::, , , I - • - I •~• • ... 

Orientation of high gain antenna between sorties when LRV dust covers are 
raised. 

JUST If I CATION 

Improper placement and/or orientation of a folded or unfolded high-gain antenna 
at the end of a sortie will impact (increase) .the cool down period for the 
LRV batteries. 

RECOMMENDATION 

Further studies are needed to determine the optimum placement of the high gain 
antenna to minimize the effect on LRV battery cool down time. 

CONTRACTOR'S COMMENT 

RCA will evaluate MSFC's study results on impact to LCRU when results of such 
studies are available. If requested, RCA will submit a proposal for the 
analysis upon receipt of detail LRV battery cooling requirements from Boeing . 

. 
TEAM CAPTAIN RECOMMENDATION 

C4TEGORY REMARKS f () t 
{;t,,v, ('r fl w,.:t IZC/J- tf12..u,y,,<.,t4' c,._ i.,,v'-

ACTION ;4y,;µ 1v111F 

I SUSPENSE 

BOARD ACT I ON 
CATEGORY REMARKS / 

((JS,fc S.1JovL-D P6 /2.r(),t w-, S1v o 7 /7ilJ,t. IO O ,,J 
ACTION 

;Jllf:fl-,r-,-A-L I£ rv v..,1 1~ ILi~ L\..'~, .! /?IZ'i; Vl(; vj 1- 17 ,oc.,-,zt.1;, o 

SUSPENSE JU '!, ., mJc/mJ/-L. 

ACTION D Approved 
s1tt,)ll]fZi.s;;o~C H41RM :N ' , 

SUSPENSE (3. Disapproved 
"I /1-r h c) ~\\v I:> l,J (/"•>I'-\(.. 

I I 
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TYr E OF REV I FIi', CDR NUMB ER CDR- T- 003 
REVIEW ITEM DI SPO SITION Vfl1 1CLE , COORD I NATI ON 

DATE, 9/16/70 
INI TIAT OR ORGANIZATION SYSTEM TEAM NAME 

Chimenti MSC ES55 LCRU Thermal 

DI SCREPANCY /P ROBLEM Tl TLE 
Cbnic S-Band XMTRs 

Thermal analysis/test data on the S-Band XMTRS components show t hat the 
allowable temperature limits presented will be exceeded (viewgraph 9. 2-11). 

JU STIF IC ATION 

Analysis used represents realistic max temperature levels (140°F baseplate} 
therefore, temperatures are not overly conser vative. 

-

RECOMMENDATION 

Resolve temperature limits and qualify through tes t at max expected 
temperatures • 

. 

CONTRA CTOR ' S COMMENT 

CDR-R-14 - Conic/RCA will supply justification for all components that exceed 
derating guidelines. Refer RID CDR-R-14 for further det ai ls . 

. 

TEAM CAPTAIN RECOMMENDATI ON 
CAT EGOR Y 

REMARKS d "r(l.,V I 'I i 
tv 111f,;;eJ"~µ,v ;J,f]/i1~~ ACT ION 

~e_J!._ {/vrf,/ 

SUSPENSE 

BOARD ACT I ON 
CATE GORY REMARKS 

ACT I ON 

SUS P EN SE 

ACT I ON 

□ 
SIGNATU RE OF BOARD CH AI RMAN 

Approved 

SUSP ENSE 

□ Di sappr oved 
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. TYPE OF RE VI EW, CDR 
REVIEW ITEM DISPOSITION 

NUMBER CDR-T-004 
VEHI CLE , 

COORDI NATION 
DATE 1 9/lb/70 

ORGANIZATION SYSTEM TEAM NAME 

G. Grube RCA LCRU Thermal 

DISCREPANCY / PROBLEM TITLE 

Thermal Mock-up Solar Radiation Test No. 2 

Test data from the solar radiation Test 2 for the hot timeline (phase 2) shows 
temperatures higher than those predicted by computer analysis and verified 
by the temperature data of the first two FNA's of the current test series 
(before the failure of the solar source). 

JUSTIFICATION 

The LCRU appears to have received too much heat input. 

RECOIOHNDATION 
1. RCA to evaluate the test data and report on the results during TI-5. 
2. NASA to recalibrate and examine the chamber for proper operation. 
3. RCA recom..~ends rerunning the hot timeline test. 

CONTRACTOR ' S COMMENT 

MSC recommends that in addition to evaluation of test data, the test article 
be investigated for thermal anomaly. In addition, consideration of rerunning the 
test be deferred until the evaluation is complete. 

CATEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

MSC Form 505C (Jan 69) 

TEAM CAPTAIN RECOMMENDATION 
REMARKS 

l!cq../rnJC ~J,,J()(){._,,Ddh',e,.. u~c,~r .a.rrll,-/r1,,,t.1 -rv 

TD - 7/J1J f'~1 t1!t.,J,1r, -

1111 c..;;et-4 '/rC<//'71/pfe Pv1</ v,~/th~ .6/ /c0/?o lu-'--
//.tJ ( 4 s~LcJv1-l-" c~'k~ /,V\ /d/f-/a/4_,1rv .(]1 ( )+V~-

BOARD ACTION 

~App raved 

D Disapproved 
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TYPE OF RE V I EA' , CDR NUMBER CDR-T-005 
VEHICLE , REVIEW ITEM D rs P O S I T I O N COORDI NATION ---·--
DATE 1 9/16/70 
INITIATOR ORGANIZATION SY STEM TEAM NAME 

E. Chimenti MSC/ES5.5] LCRU Thermal 

DISCREPANCY / PROBLEM Tl TLE 

8555260/8555262 SCD S-Band Low & High Gain Antenna 

The lunar surface termperature criteria for the thermal design (Section 3.107) 
is not consistant between documents. 8555260, LG antenna states +250°F (90 sun 
angle) and 8555262, HG antenna states +220°F (60° sun angle). 

JUSTIFICATION 

Lunar surface temperature thermal design criteria should be consistent 
throughout all SCD's . 

RCCOMMENDAT I ON 

Correct SCDs by ECN . 

CONTRACTOR'S COMMENT 

ECN 8555260 Rev. A changes LGA to be consistent with HGA. 

. 
TEAM CAPTAIN RECOMMENDATION 

CA TE GORY REMARKS 

U'v\W{l,,_) vJ,\]\. f <-¼ Con.\M(,,.~ m~c ACTION 

f/-~h'~ 
SUSPENSE 

BOARD ACTION I 

CATEGO RY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE Of BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved \~ '~ l r--
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TYPE OF REVIEW, CDR NUMBER C.'DR-'l'- 006 
REVIEW ITEM DISPOSITION VEH ICLE, COORDI NATION 

DATE: 9-lb-70 
INITI ATOR ORGAN I ZAT I ON SYSTEM TEAM NAME 

E. Chimenti MSC/ES55 LCRU Thermal 

DISCREPANCY / PROBLEM TI TLS CD High Gain Antenna 8555262 

No test requirements found for deployment and folding antenna with worst hot 
and cold conditions on antenna. 

JUSTIFICATIOH 

A deployment and folding test should be performed with the high gain antenna 
under worst hot and cold thermal environments to insure that thermal 
distortions do not impair proper operation. 

RECOMMEHOAT I OH 

RCA to provide rationale on why deployment is not in their test plans. 

CONTRACTOR ' S COMMEHT RCA will exercise the HGA at storage temp during DVT at - 65°F and 
+145°F. The HGA will be removed from the MESA at temps from 50°F to 90°F and it 
will be deployed in a very short time, certainly well before the temps of the an-
tenna or its opening mechanism change by a watts of a few degrees. 

Performance of opening - closing tests on the HGA under thermal/vacuum-Solar 
Simulated condition would require facilitation and equipment which · RCA does not 
possess and the GFE chamber provided by MSC is not large enough . ( &7>-e.,,\ 

TEAM CAPTAIN RECOMMENDATION I 

CATEGORY REMARKS 

t1)6 CI .u,.~ Rl e,'jl W'\ . {;;;- .~ J 4 J. v11 ,~u. fdJ I 1 2, ,?~ j IR.l/,','-J -
ACTIO N 

7/,,1 ~ ✓\JV') j<A4 /{;)~1 ~/ dLur l'>vr-J~,t;~ 
SUS PENSE (c..f,c.,_,Ju ... '- 4- vv fl, v?.9til.' 11t;:d_ ) k~(~ 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHA I RMAN 

Approved 

\}o~\~\l-,• SU SPENSE 

□ Disapproved 

V 
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CDR-T-Oo6 

CONTRACTOR'S COMMENT (Continued) 

RCA further suggests that this tYPe of test should be considered by MSC during the 
LRV/LCRU SR/TV tests in December. 
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( t- ., ' ..... -~ , 
: -i ·· ··- · ' . ...... 

TYPE Of RE '✓ I FW, !.'l:'t: - 1..;.Urt NUMBER .:..-reDn==l+6 
REVIEW ITEM DISPOSITION VEH ICLE, COORDINATI ON 

DA TE: ':} -1-4 - (V 

INITI ATOR ORG ANI ZAT I ON SYSTEM TEAM NAME 

R. Sinderson MSC/ EE16 LCRU Thermal 

DISCREPANCY / P ROBLEM Tl TLE 

Z.G. Connector Thermal "Bootie" 

Thermal 11bootie 11 · over Z. G. connector is not shown on cable drawing . 

JUST I F I Cl TI ON 

RECOMMENDATIO N 

Make drawing addition showing the thermal covering. 

CONTRACTOR 'S COMMENT 

e~A VJ-\'l I (4,0.J,,f 
. 

TEAIA CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

ll1iC ~Y' LA·Y1 \ w-L(l" iet..-lJ ~--'-'.✓5/-
ACTIO N 

/.J (? ;1~,a., (AftY) ~ --' 

SUSPENSE 

BOARD ACTION 
CATEGORY REM ARKS 

ACTION 

SUS PEN SE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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ATTENDEES: 

w. Cochrane 

E. DeBaecke 

N. Farmer 

T. Grace 

c. Haddick 

c. Howard 

D.V. Howard 

c. Laubach 

J. Miller 

R. Whitson 

SPLINTER MEETING - TEST/CHECKOUT 

SEPTEMBER 16, 1970 
AGENDA ITEM 10. O 

KSC 

RCA 

MSC 

MSC 

MSc/me 

GAC 

RCA 

MSC 

MSC 

MSC 
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MINlITES OF MEETING 

DATE 9/16/70 MEETING NUMBER CDR ----- AGENDA ITEM 10.0 

SUBJECT Test Program Summary -------------------------------

SUMMARY OF DISCUSSION: 

MSC indicated that the LRV/LCRU EMC test will slip to right to 16 December 1970 
to 8 January 1971 time period. MSC requests that Battery Qualification Test Pro
cedure be supplied for review. RCA will need MSC expedited review to prevent 
schedule slip of Battery deliveries. MSC battery expert reviewed all battery test 
plans and agreedwith test plans except for comments herein. See Test Program 
Summary schedules for battery Qualification Test Procedure dates. 

ACTION ITEMS: 

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

DATE 9/16/70 MEETING NUMBER CDR ----- AGENDA ITEM 10.0 

SUBJECT Battery Cell Acceptance Procedure -------------------------------

SUMMARY OF DISCUSSION: 

MSC questioned the pressure drop allowed in cell acceptance testing. RCA should 
verify that the allowable pressure drop ( 0 .. 3 p s:ig) at cell test represents cell 
container relaxation rather than allowable leak rate. 

RCA indicated that all flight model batteries wmld be drop - shipped to KSC. 
None will be included with an LCRU subsystem at RCA sell-off. 

ACTION ITEMS: 

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

DATE 9/,r~/70 MEETING NUMBER CDR AGENDA ITEM lO.O -----
SUBJECT __ B_at_t_e_r_y_D_VT __ an_d_Qu_a_1 _________________ _ 

SUMMARY OF DISCUSSION: 

MSC questioned the ll!Pk of an acceleration test on the DVT or Qual. Test. 

MSC indicated that case proof (cell container burst pressures) should be 
investigated and/or confirmed. 

ACTION ITEMS: 

See RID - CDR-C-003 

See RID - CDR-C-004 

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

DATE 9/16/70 MEETING NUMBER -----CDR AGENDA ITEM 10.0 

SUBJECT Battery Activation Procedure 

SUMMARY OF DISCUSSION: 

MSC indicated that a new battery vacuum activation procedure is being implemented 
on all batteries at KSC. MSC recommended that RCA and Yardney follow this new 
procedure prior to ·a11 DVT and Qualification. After filling battery slowly decrease 
the pressure to 0.5 PSIA max. for about 15 seconds and .return to ambient. 

Eliminates excess gas and allows electrolyte' to go into plates and improves cell 
voltages. 

MSC provided at CDR Preliminary copy of recommended KSC Flight Battery Activation 
Procedure for RCA/Yardney review. 

'I ·! 

ACTION ITEMS: 

See RID - CDR-C-005. 

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

DATE 9/16/70 MEETING NUMBER -----CDR AGENDA ITEM lO. 0 

SUBJECT DVT and Qual. Testing 
-------------------------------

SUMMARY OF DISCUSSION: 

RCA requested Reliability and Quality efforts to expedite potential chamber anomalies . 
during qualification SRTV. MSC R & Q,A indicated real-time support with assistance 
as required to restart test at the poi nt of anomaly based on engi neering judgement. 

ACTION ITEMS: 

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

DATE 9/16/70 MEETING NUMBER -----CDR AGENDA ITEM 10.0 

SUBJECT __ _.D-TV....__E-MI_T_e_s-t.._ ___________________ _ 

SUMMARY OF DISCUSSION: 

MSC indicated that the Receiver Front End Rejection EMI test be sensitive to the 
CSM up link S-Band Frequency (2106.4 MHz). 

Also RCA should check this frequency in Qualification EMI Test (Receiver Front End 
Rejection). 

ACTION ITEMS: 

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

DATE 9/16/70 MEETING NUMBER CDR AGENDA ITEM 10.0 -----
SUBJECT DVT Test -----------------------------

SUMMARY OF DISCUSSION: 

MSC agreed that the DVT dust test on LCRU, HGA and LGA will represent Dust Test 
to qualification requirements. 

Solar-Radiation Thermal-Vacuum test coordination meeting with MSC personnel will be 
required prior to January 1971 to support DVT SRTV Test scheduled for March 1971. 

ACTION ITEMS: 

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

MINUTES OF MEETING 

DATE 9/16/70 MEETING NUMBER CDR AGENDA ITEM 10.0 ----- ------ -----
SUBJECT LCRU Assembly Q,ualification Test ---------------------------------

SUMMARY OF DISCUSSION: 

MSC indicated that the Q;ualification Assurance Test on the LCRU Assembly should be 
modified for a o.067£l-/Hz max . level to be run for 4.0 minutes/axis operating 
for workmanship shakeout characteristics. This operating test should check the 
same parameter checked in ATP vibration. 

MSC indicated that other qualification tests on the LCRU Assembly were acceptable. 

RCA indicated that the equivalent shock test on the ancilliary item stowage container 
would consist of an additional sinusoidal vibration test to compensate for any resonances 
bet ween approx. 10 Hz to 30 Hz. 

ACTION ITEMS: 

See RID - CDR-C-009 

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

DATE _9/_1_6/_70_ MEETING NUMBER -----CDR AGENDA ITEM -----10.0 

Acceptance Test 
SUBJECT __________________________ _ 

SUMMARY OF DISCUSSION: 

RCA indicated that the Acceptance Random Vibration Test on the LCRU Assembly will be 
a continuity/operating test with the following spectrum: 

20 to 80 Hz 3 db/octave increa~e 
80 to 350 Hz Constant at 0.04g /Hz 
350 to 2000 3 db/octave decrease 

MSC indicated that dynamic testing/thermal cycling is required. Details (transient 
time, stabilization time, etc.) t o be specified. 

MSC specifically reviewed the HGA and LGA acceptance vibration levels and agreed that 
these levels and spectrum were acceptable. 

ACTION ITEMS: 

Thermal cycling RID - CDR-C-006 

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

DATE 9/l6/70 MEETING NUMBER CDR AGENDA ITEM 10.0 ----- -----
SUBJECT KSC Test 

SUMMARY OF DISCUSSION: 
KSC requires first flight Y-Cable for LRV Stowage by 5 April 1971. The Y-Cable 
will be used for testing DVT-2/LRV compatability and stowed with the LRV. 

MSC requires second :flight Y-Coole at KSC by 9 April 1971 due to requirement of 
stowing first flight cable on LRV prior to final PIA test on LCRU DVT-2 and/or 
Flight Model 1. 

MSC strongly recommends that first Flight Model HGA and LGA assemblies be provided 
to KSC to support KSC testing with LCRU DVT-2 and Flight LRV. The attached 
Preliminary Test and Checkout Plan (Para. 3.16) provided for MSC and RCA information. 

KSC requires the following equipment to support LCRU testing at the Cape: 

1. Holding test stand capable of accommodating deployed LCRU (including 
HGA assembly and GCTA and LGA Assembly.) 

2. Air Cooling Fixture with filter and means of ducting air. 

3. Test Cables with connectors: 

(a) 
(b) 

( C) 
(500 
(d) 

( e) 
(f) 

S- Band R .F . ( C-Type to "N" type adapter) Qty. 3 
Control Panel Interface 
(1) 
(2) 

ZG adapter with diode protection (Provided with LCRU) 
Y-Cable to interface with ZG adapter and GCTA adapter and 

· Simulated power, Q;ty. 2. 
Test Box to interface with Y-Cable and simulate LRV Interface 
uf Capacitor and 0.2.n. series resistance). 
GCTA Adapter Cable to interface with GCTA and Y-Cable. 

Simulated Battery Interface with diode protection, Qty. 2 
Cable to interface with Simulated Battery Connector, Qty. 2 

MSC will direct RCA to provide any of the above if required. 

KSC will supply sketches of new electrical test designs to MSC by next T.I. 

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

.... 
co 
00 

3.16 

3.16.1 

3.16.1.1 

· -- -~ ___ , ____ _ 
/Esr ~~✓ ~h-r.<avr ?t,4J./ 

LCRU/GCTA 

INDEPENDENT .LCRU TESTS 

MEASURE DC POWER CONSUMPTION 

A. USING (SIMULATED) LRV POWER 

PML/NB M)DE 
PMl/WB MODE 
FM/TV MODE 
TV/RMr MODE 
PM2/NB MODE 

B. USING (SIMULATED) IN1'ERNAL 
LCRU POWER 

PMJ../NB MODE 
PMJ../WB MODE 
JIM/TV MODE 
TV/RMr MODE 
PM2/NB MODE 

TCP-0041 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

3.16.1.2 MEASURE RF POWER USING BOTH (snu-
' LATED) INTERNAL AND LRV POWER 

·A. PMJ../NB MODE 

B. PMJ../WB MODE 

c. FM/TV MODE 

D. TV/P.Mr MODE 

E. PM2/NB MODE 

F. VHF TRANSMI'l•rER 

X 

X 

X 

X 

X 

X 

TCP-0053 TCP-1222 . TCP-0042 

X 

X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

X 



• 
TCP-0041 TCP-0053 TCP-1222 TCP-0042 

3.16.1.3 MEASURE TRANSMl1l'l1ER AND SUBCARRIER 
CENTER FREQUENCIES 

A. S-BAND (4 XMl'R ?,DDES) X X 

B. VHF X · X 

c. 1.25 MHZ (CONTINGENCY ONLY) 

D. 14.5 KHZ (OONTINGENCY ONLY) 

3.16.1.4 MEASURE ~SMITI'ER/VCO FREQUENCY 
DEVIATIONS 

A. 1.25 MHZ (00TH VCO'S) X p 

B. BASEBAND ·PM (BOTH XMl'R 'S) X p ..... 
co 
co c. PMl/WB MODE 1.25 MHZ X X 

D. FM/TV MODE X X 

. E. TV/ru.rr MODE X 

. F. VHF VOICE IDroLATION ON CARRIER X X 

3.16.1.5 VERIFY RECEIVER CENTER FREQUENCIES 
USING BOTH (SIMULATED)INTERNAL AND 
LRV POWER. 

S-BAND X X 

3.16.1. 6 MEASURE RECEIVER 70 KHZ (UNMOIULATED) X X 

\ 
SUBCARRIER OUTRJT SIGNAL .LEVEL USING 
BOTH (SIMULATED)INTERNAL AND LRV POWER 



--- -- - --·- .. -------- ----- -- ---- ----- -
-

TCP-0041 TCP-005~ TCP-1222 - TCP-0042 TCP-1007 

3.16.1. 7 VERIFY LCRU_UPLINK VOICE SQUELCH 
OPERATION 

A. WI'IB 124 KHZ SUBGARRIER PRESENI' X 

. B. WITHOUT 124 KHZ SUBCARRIER X 

3.16.1.8 VERIFY LCRU UPLINK VOX OPERATION X 

3.16.1.9 MEASURE RECEIVER SENSITIVITY 

A. S-BAND (BOTH RECEIVERS) X X 

B. VHF X X 

3.16.1.10 MEASURE FREQUENCY RESPONSE OF TV LINK X 
N) 

0 
0 3.16.1.11 VERIFY FUNCTION OF LCRU STA'IUS METER 

READING 

A. TEMPERA'IURE X X 

. B. VOLTAGE X X 

. c. AGC (4 DB INCREMENI'S BJfi'WEEN - X X 
78 AND - 98 Dll.f AT RECEIVER) 

3.16.1.12 MEASURE REGULA'IDR VOLTAGES X - X 

3.1~.1.13 MEASURE .VSWR 

A. HIGH GAIN ANTENNA X 

\ B. WW GAIN ANTENNA X 

3.16.1.14 BATTERY ACTIVATION X 



---------- - ---- ------ --
I 

TCP-0041 TCP-0053 TCP-1222 TCP-0O42 

3.16.1.15 BA'ITERY INSTALLATION AND LCRU 
VOLTAGE CHECK x · 

3.16.1.16 VERIFY RJNC'l'IONAL OPERATION OF X X 
EACH LCRU MODE 

3.16.1.17 REFLECTIVITY TEST X 

3.16.2 LCRU COMPATIBILITY TEST 

3.16.2.1- MEASURE CENTER FREQUENCY 

PM (3 MODES) X 
:rn X 

3.16.2.2 TWO-WAY VOICE 

LCRU p X 

ts:> 
PMJ./NB M)DE 0 .... 
PMl/WB MODE 
:rn/TV MODE 
PM2/NB MODE 

3.16.2.3 · GCTA TELEVISION TESTS 

· LCRU 

:rn/TV MODE 
TV/FMr MODE 

A. MEASURE MAXIMUM :rnEQUENCY p X 
DEVIATION 

B. VERIFY GOOD PIC'IURE QUALITY p X 

\ c. VERIFY NO EXCESSIVE .EVCS DATA AND p X 
LCRU STA'IUS DATA D.IDRADATION 

• 



- - -
TCP-0041 TCP-0053 TCP-1222 TCP-0041 

3.16.2.4 EVCS , DATA (PAM AND EXG) AND 
LCmJ STATUS DATA ~ALITY 

A. PMl/NB IDDE X X 

B. PMl/WB .MODE X X 

c. PM:?/NB IDDE X x . 

3.16.2.5 VERIFY PROPER LCRU/GCTA OOMMAND X p 
OPERATION FROM MCC 

3.16.2.6 VERIFY LCRU INTERFERENCE REJECTION 
OF THE LM UPLINK COMBINATIONS 

A. IM 30 KHZ VOICE AND LCRU/GCTA X p 
70 KHZ COM-Wm SUBCARRIERS ON 
UPLINK 

I:'-:> 
0 
I:'-:> B. IM 30 KHZ VOICE AND LCRU/GCTA X - P 

·70 KHZ OOMMAND SUBCARRIERS PWS 
IM PRN RANGING 

3.16.2.7 . VERIFY ACCEPI'ABLE DEGRADATION 

. (USING LRV AND INTERNAL LCIU POWER) 
OPERATING SIMJLTANEOUSLY WITH IM 
MODE 9. 

A. LRV OPERATIONAL MODE (MIN. TORQUE X 
set at 17 Fr. LB.) 

1) LCRU INT. POWER: PMl/WB, PM2/NB. 

\ 
.2) LCRU EXT. POWER: PMJ../WB, PMJ../NB, 

PM2/NB 

B. LRV ALTERNATE OPERATING MODE (MIN. X 
TORQUE SET AT 312 FT. LB) 



\ 

B. CONT. 

1) LCRO IN!'. POWER: PMl/WB, W2/NB 

2) LCRU EXT. POWER: ·PMl/WB, Pr,U/NB 
'flvT2/NB 

C. LRV STANDBY MODE 

1) LCRO IN!'. POWER: FM/TV 

2) LCJU EXT. POWER: FM/TV, TV /Rm. 

TCP-0041 TCP-0053 TCP-1222 TCP-0042 

X 



MINUTES OF MEETING 

DATE 9/l6/70 MEETING NUMBER -----
CDR AGENDAITEM __ io_._o __ 

SUBJECT Test Equipment -----------------------------

SUMMARY OF DISCUSSION: 

MSC requested that Special Test Adapter be provided with the Engineering Model 
during Link Analysis tests at MSC J 

RCA can provide upon request. 

ACTION ITEMS: 

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

DATE 9/16/70 MEETING NUMBER CDR AGENDA ITEM 10.0 ----- ----- -----
SUBJECT End Item Test Parameters (Downlink) 

SUMMARY OF DISCUSSION: 

MSC questioned the scope measurement of TV Channel Distortion. 

MSC recommended that distortion be a measurement of harmonics of sinusoidal signals 
at the test receiver output. Test limits will include harmonic distortion of 
test receiver. 

MSC questioned the scope measurement of TV/Voice SC Distortion. RCA indicated that 
. second and third order intermodulation products of two sinusoidal signals (below 

600 KHz) into Video input would be. measured in lieu of TV/Voice SC Distortion. 
(Due to Test equipment limitations, certain of the simultaneous uplink test set ups 
may be disabled to support this test). 

ACTION ITEMS: 

Ref. RID-CDR-C-022 

NOTE: These Minut.es do not constitut.e contract change authorization. Changes 
to contract or schedule must be negotiated. 
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TYPE OF f!£V JF.W1 NUMBER CDR-C-001 REVIEW ITEM DISPOSITION VEHICLE, COORDINATION 
DATE t 9/15/70 • -
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

J. Miller MSC/EE18 LCRU Checkout 

DISCR£PAHCY / PROBL£11 Tl TL£ 
LRV Vibration in LM :MESA at TBC 

New test requirement - it is required that RCA provide: 
Two (2) LCRU mounting posts 
Two (2) HGA inserts 
One (1) Y-Cable 

Components required at TBC from Oct. 15 tbru Dec. 15, 1970 

JUSTIFICATION 

Only vibration test of above hardware in ·g_ualification with. LRV in stowed con-
figuration. 

UCDIIIHNDll I ON 

Hardware does not exist to support this new test requirement. Additional 
hardware required. 

CONTRACTOR'S COMMENT 

RCA can provide above items to meet required date upon receipt of direction 
received by 18 September 1970. Approximate cost $2.5K. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

w;d)~~Jt M--ZI ' 

ACTION µ~~ J/-tt"'-SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CH AIR MAN 

Approved 

SUSPENSE 

□ Disapproved 
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TYPE OF REVIEW, NUMBER CDR-C-002 REVIEW ITEM DISPOSITION VEHICLE, 
COOROINATION 

OATE 1 

INITIATOR ORGANIZATION SYSTEM TEAM NAME 

R. Virostek RCA LCRU Checkout 
DISCl[PANCI/PROIL[M TI TL[ 

LGA Ass'y Vibration Requirement on LRV 

LRV ICD does not specify vibration requirements for LGA Ass'y. 

I 
IUSTI FICATIOII 

I LGA .assembly test requirements will be required for EM & DVT test. 

UCDIIIUNDIT I ON 

MSC is requested to provide data to support EM test starting on 15 November 1970. 
RCA's mechanical design need for data is 25 September 1970. 

CONTRACTD■ •s COMMENT 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

"""'JAJ;:dl<µt,url,;,.., .Juh t' IJ-( ACTION 

.• f/,J,/4~ . 
SUSPENSE 

l\.tr<\ iv-
BOARD ACTION ' 

CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN Approved 

SUSPENSE 

□ Disapproved 

MSC Form 505C (Jan 89) NASA-MSC 
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TYP[ OF REVIEW, NUMBER CDR-C-003 REVIEW ITEM DISPOSITION VEHICLE, COORDINATION 

DATE t 9/16/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

B. Trout MSC LCRU Checkout 
DISCREPANCY/PROBLEM Tl TU 

Acceleration Testing of LCRU Battery 

MSC requires proof of electrolite retention within the cell under 
acceleration environment. 

JUSTlflC&TtON 

To demostrate no electrolite leakage under an acceleration environment. 

1£CDMMlltD& T t DN 

Perform test or provide test data .on equivalent testing. 

co"ffi'JT~~flc~~~rtg used in the PLSS qualified cell. However, 
RCA will investigate FLSS/Battery qualification test levels and advise MSC 

whether additional testing will be performed. If additional testing is re-
quired, authorization and direction will be required. RCA believes that Hamilton 
Standard has the qual tests results on the PLSS cell and these should be available 
to MSC. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

REMARKS If !ti di:: 
/ilJC l(JtlblJf:S -.t t,;Ji'/; ,-11,1r~lr5~ f>cil "Cl J 

ACTION ~~ g~ ,;,j,;/1 1 ~ · JJUl;) /l KJo Cl<: lV-V\. flPO«.A.UJ.)-.. Je ~. 
M17~~( /ef j, . 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACT I ON 

□ 
SIGNATURE OF BOARD CHAIRM AN 

Approved 

SUSPENSE 

□ Disapproved 
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TYPE OF REVIFW, CDR NUMBER CDR-C-004 
REVIEW ITEM OISPOSITIO_N VEHICLE, 

COORDI NAT ION 
DATE, g/16/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

B. Trout MSC LCRU Checkout 

DISCREPANCY/PROBLEM Tl TLE 
Battery and Cell Container Burst Pressure Levels 

Verify battery and cell containers burst pressures is at least 1.3 times the 
respective re~ief valve maximum opening pressures. 

JUSflFIUTION 

To ·assure no container ruptures during operation. 

IIECOMMENDU I ON 

Note that ~~nch _depressurization is conducted in qual test. 

CONTRACTOR"$ COMMENT 

RCA will investigate and provide information to MSC. No formal test will be 
performed unless otherwise directed. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

""'"~1_\ (._ ('__{IC"'tVO l ,,,_,rre ~-
ACTION piµ~ lvl'~lL. 
SUSPENSE 

BOARD ACTION 
CA TE GORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
S IGNAT URE OF BOARD CHAIRMAN Approved 

SUSPENSE 

□ Ols1pprov1d 
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TYPE CF REVIEW, NUMBER CDR-C-005 REVIEW ITEM DISPOSITION VEHICLE, 
COORDINATION 

DATE r 

INITIATOR ORGANIZATION SYSTEM TEAM NAME 

B. Trout MSC LCRU Checkout 
' . 

DISCR£,ANCY/,R01Ll• Tl TL£ 
LCRU Battery Evacuation Activation 

During LCRU Battery Cell Activation, after electrolite insertion, with relief 
valves removed, evacuate battery down to 0.5 psia max for 15 to 30 sec 
then raise to ambient. 

IUSllflCATION 
1. Eliminates excess gas · a.nd allows electrolite to soak into cells. 

2. Improve cell voltage. 

1£COIIIHNOAT I ON 

CONTRACTOR'S COMMENT 
RCA/Yardney will implement battery vacuum activation procedure for DVT 
and Qual batteries, upon direction. 

MSC/KSC should incorporate into procedure for flight batteries. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

Rc,.,A. ~ p-v-t,'IJ\ .. ~ ,;.p~'",.. or I Mf~~1~{~~ "'st v.r ACTION 

j'r-d-uM. £>t J_~• 0i r/2-3},o 
SUSPENSE IF@o.q11<.tr~J.J/.u_Q&i:;._ -c., ·~.,._ "' ~1..;,o. 

iJ, '" _!wr J \.,vY11(ik,t.,t_ 
I BQ'(RO ACTION ~ 

CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Dl11pproved 
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TYPE OF REV IE\';, CD.!:{ NUMBERCDR-C-006 
REVIEW ITEM DISPOSITION VEHICL E, COORDI NATI ON 

DATE I 9-.Lb-(U 
INITIATOR ORGANIZATI ON SYSTEM TEAM NAME 

c. H. Laubach MCS LCRU Checkout 

DISCREPANCY / PROBLEM TITLE 

Acceptance Test - Thermal Cycling 

Acceptance Test Program Plans 
Item I/2 thermal - the thermal test does not meet the Apollo spacecraft 
program requi;rements. 

JUSTIFICATION 

The thermal acceptance test is conducted to disclose manufacturing flaws and 
workmanship def ects - and requires operation and or continuity monitoring 
during temperature transition and at temperature limits to uncover faults. 

RECOMMENDATION 

The t hermal acceptance test levels, durations and monitoring shall be to the 
requirements of the enclosure 1. 

CONTRACTOR'S COMMEN T 

Performance of above can be implemented if so authorized and directed. -

Potential cost and delivery schedule impacts are expected. 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY ..... ;¼; r ;J~tt:,:t- J T...:r- ·~ 
ACTION 

SU SPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 
□ 

SIGNATURE OF BOAR D CHAIRMAN 
Approved 

SUSPENSE 
□ Disapproved 
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ACCEPTANCE THERMAL TEST LEVEL AND DURATIONS 

~A~ ~A~ --- *~--,---f 
CONTROL TEM- AMBIENT 
PERATURE, °F *------ * 

MINIMUM 
TEMPERATURE 
SWEEP .OF 
. 100° F 

* l . 
-------------

DURATION 

A -TIME TO STABILIZE EQUIPMENT TEMPERATURE PLUS 
ONE HOUR MINIMUM · 

*-EQUIPMENT OPERATED AND MONITORED 

- EQUIPMENT FUNCTIONAL/CONTI NU ITV CHECKS DUR I NG 
TEMPERATURE TRANSITION 

- 7",,7' S. /: /.!//-'::.· .. . : ;: .,. : ' Y ,::;,. CycL;; .t /ti',.:: .!. P <'.? ,1,t} ff A VE 
. , . 

-J'"u ,() ~V&T 0 -~ 1t<.,o (!.? L..L> C'!'o/1 .. U/T/n.J:::. 
. ( ." ~,.. (' . 

-.} !.,.• .:-••< I : • .. • ,.._ • i,t ~• .J ,' ' ,: , 



TYPE OF RE VIEW, NUMBER CDR.:.C-007 
VEHICLE, REVIEW ITEM D I S PO S 1-T I ON 

COORDINATION 
DATE 1 9/16/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

J. Miller MSC LCRU Checkout 

DISCREPANCY/PROBL(M Tl TLC 
LRV/LCRU EMC Test - Battery Req. 

It is required that RCA provide _.three (3) LCRU batteries for use in the 
integrate EMC test at MSC. 

IUSTIFIClTION 

In order to insure optimum EMI performance of the LCRU during the test, 
substitute external batteries or power supplies with the LCRU battery door 
open could result in a degraded performance by the LCRU. 

UCOMIUNOAT I 011 

CONTRACTOR'S COMMENT 

RCA can divert and replace ~ia additional procurement DVT batteries to support 
EMC tests, if directed, and authorized. This may require shipment of DVT-2 
without batteries and may affect RCA DVT effort. RCA will evaluate and advise 
MSC of plan, impacts, costs upon receipt, upon request. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS I 

f:-.LA- k-~~~Q_f 'r'#--ft1,d t-'--'J'-O_o...,OQrc-~ / ...,f hw 
ACTION 

tt-J-t ~ tr ;✓, ~1t+;+-
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ - Disapproved 
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TYPf OF REVIEW, CDR NUMBER GDR- C-008 
VEHICLE , REVIEW ITEM DISPOSITION 

COORDI NATION 
DATE, 9/lbf(U 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

J. Miller MSC LCRU Checkout 
DISCRE,ANCY/PROBL£M Tl TLC 

Deletion of Use of Radio Active Material on the LCRU Cop.tr ol 

Radio-luminance (RL) material, Promithium-147, is used for engraving on t he 
LCRU control panel. 

JUSTlflCITION 

Deletion of the: 
1. Amount of paper and spec in handling and controls required due to the use of 

RL material. 
2. Normal"Non-RL"engraving would be adequate of lunar use. 
3. Crew training of LCRU Mode Positions and Ground Control confirmation of 

crew operation. 

UCOlll11£NOIT I ON 

Delete use of Promithium-147 on LCRU control panel. 

. 

CONTRACTOR'S COMMENT 

Present design consists of RL Control Panel based on MSc· inputs at TI-1 
Action Item. RCA can delete RL if so directed. 

. 
TEAM CAPTAIN RECOMMENDATION 

CATEGORY REMARKS 

ACTION 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

c,~w ~t>v 11'!.l "'a.u T- - Lu111\--a.. }I..) (l"'-4<~ L-1 ~AIJT IJ j Z.,f.t,.,i11t::.J.::, 
ACTION 

v\~ uF '">/.J1~ ~17C.:J,M'1(..v~ 

SUSPENSE 

ACTION 

□ '""""J ".'" '"'""" Approved 

SUSPENSE El 
1,crrr; ,-r..u.l\., 

() )11 l 1l) 
Ols1pp1oved o I r,::_ -e bl y, (l, /I J,( I 
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TY Pf O ► REV![W, NUMBER CDR-C-009 REVIEW ITEM DISPOSITION VEIIICLE1 COORD! '1 ATION 
DATE 1 9/16/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

c. Laubach MSC LCRU Checkout 

DISCREPANCY / PROBLEM TITLE 
LCRU Qual Test - Random Vib. 

Qualification -Test Program Plans. 
.,. Item I/1. Random vibration qual. assurance incomplete qual coverage for 

environmental acceptance test level. 
RCA interpretation - The Random vibration qualification assurance level (for 
potential three recycles of ATP vibration of LCRU assembly) is equivalent to the 
ATP level but should be tested at 1.3• tim.es ATP level. 
hP nP .., nnri n.o- vi hri:i+. inn 

Also operating test should 
JUSTIFICATION 

The qualification test should provide the confidence that the acceptance 
test level has not reduced the hardware useful life by qual test at 
1.3 times the acceptance vibration test g-RMS level. 

RECOMMENDAT ION 

Change
2
I, 1. Random Vibration Qual Assurance.to test parameters of: 

0.067g /Hz max level for 4.o minute axis, with a functional/continuity check 
of hardware during vibration. 

CONTRACTOR'S COMMENT 

RCA will perform recommendation. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

REMARK~ 

c~ w~LL "Qo. 
ACTION lf//4 ~~~~ 'a,-~ 
SU SPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ DI Sipp I oved 
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TYPE OF REVIEW, CDR NUMBER CDR-C-010 REVIEW ITEM DISPOSITION VEHICLE, 
COOROINATION 

DATE 1 9-16-70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

R. F. Virostek RCA LCRU Checkout 
DISCREPANCY/PROBLEM Tl TL£ 

LM MESA Vibration Test Data 

LM ICD indicates that LM MESA vibration test dat a would be available 
in July 1970. 

IUSTlflCATION 

RCA requires test data by 21 September 1970. 

UCOIIMlNDUIOII 

RCA requests test data or indication that the levels of LM ICD are to 
be used for DVT and Qualification test. 

CONTRACTOR'S COMMENT 

. 
TEAM CAPTAIN RECOMMENDATION 

CATEGORY REMARKS 

ACTION 

SUSPENSE 

BOARD ACTION 
CA TE GORY REMARKS 

mJl WllL f'/!()1flOe.- 2,4 ,-,q... 7-v CcA. c.J.V 9)2.//70 
ACTION 

SUSPENSE 

ACTION 0__ Approved SIGNATUR~ _, eo~~o CHAIRMAN 

SUSPENSE D DI s1pproud 

( .\J)·"""' • . . .cu_,,, 
<:1 )J•/7 c"J { t-'L (2. . '1 - V -t•; ,'de,' 
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TYPE OF REVIEW, NUMBER .CDR-C-011 REVIEW ITEM DISPOSITION VEHICLE, 
COORDINATION 

DATE 1 9-lo-70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

J. Miller MSC LCRU Checkout 

DISCR£,ANCY/PROIL£M Tl Tl[ 
LCRU Battery Qual Test - shock, rupture 

MSC does not require the 78g , shock test. 

J us TI r I CAT Io• 

The battery isto be qualified to 60g shock. The ruptur~ test can be qualified 
to this level. 

ll[COMMUDATIOII 

CONTRACTOR'S COMMENT 

RCA will revise test plans to delete shock rupture test. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REM ARKS 

R119;;~➔rr ACTION 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

AC Tl ON 

□ 
SIGNATURE OF BOARD CHAIRMAN Approved 

SUSPENSE 

□ Dtsapproud 
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- ----·- - ·----
TYPE OF REV I EW1 NUMB ER 

CDR-C-012 REVIEW ITEM DISPOSITION VEHICL c 1 COORDINATION 
DATE I ':}/ l.0/ (U 

INITI ATOR ORGANIZATION SYSTEM TEAM NAM E 

H. Kyle MSC LCRU Checkout 

DISCREPANCY / PROBLEM Tl TLE 

LCRU Engineering Model/MSFN Systems Test at MSC 

MSC requires an Engineering Model LCRU to support total systems testing for 
30 calendar days at MSC during December 1970-Jan 1971. 

JUSTIFICATION 

Total systems performance and compatibility data are mandatory to verify 
LCRU compliance with design performance and interface parameters. DVT-2 
was originally intended to support MSC test. DVT-2 is now flight backup unit. 

RECOMMENDATION 

/ 

CONTRACTOR'S COIIIIENT 

RCA requires Eng Model LCRU through April 1971. Additional EM can be 
available by 15 December 1970 if direction and authorization is made 
by 18 September 1970. Budgetary costs for this unit are $100K. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

BOARD ACTION 
CATEGORY 

REMAR~s )2.t✓A- -tz;' q1oiv,vtt1ZA.l-f)itf 'bvT-2.. v1v ,-,- . 

M~~~~ a:~D_~~v;:~-ACTION 

SUSPENSE '"N,. - ''- . "hdlt~" 11--/1(,/7 o, 
~ ee.-J.{)..,l~ cfT/.. r'--1", JJT V'\Jff !'~I /:Jrk 1 S1 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

W'ff'l0f (,L~ 

. . 
SUSPEN SE 

□ Disapproved ~ IJJ)I ~A; It I "{_·o 1'2- . q · ll( 7C 
•' 
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TY PE OF REV I F W 1 NUMBER CDR-C-013 
REVIEW ITEM DISPOSITION . VEHICLF, 

COORDINATION 
DATE 1 9/16/ '{O 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

R. F. Virostek RCA LCRU Checkout 

DISCREPANCY / PROBLEM TITLE 
Signal Strength Meter Measurement Tolerance 

SE-C-0043A Paragraph 4.29 requires a+ 2 db tolerance on the S-Band Signal 
Strength measurement. Present meter Tcontrol Panel) measurement cannot achieve ·• 

stated accuracy. 

JUSTIFICATION 

The LCRU design is configured to monitor the signal strength (AGC) in the 
Control Panel meter only. This is no longer a Telemetry Downlink Signal. 

RECOMMENDATION 

Delete the tolerance requirement for Signal Strength in the SE-C-0043A since RCA 
will provide a calibration curve· during Acceptance Test. 

CONTRACTOR'S COMMENT 

MSC to update specification. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

.. ~-,~~~~;~Ip ~ ACTION 

t'\)0- fa 
~ Q \J SUSPEN SE # :#auL 

' BOARD ACT I ON 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ Approved 
SIGNATURE OF BOARD CHAIRMAN 

SUSPENSE 

□ Disapproved 
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, YP E O" REV!f Wr NUMBER CDR-C-OJ)~ 
VE HI CLE , REVIEW ITEM DISPOSITION 

COOR DI NA TIO N 

DATE, 9-16-70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

N. Farmer MSC LCRU Checkout 

DISCREPANCY/PROBLEM TITLE 
ATP Vibration Operations 

RCA has not stipulated its philosophy regarding what ATP checks it will make 
under the vibration environment. 

JUSTIFICATION 

The voice mode is in operation during rover lunar traverse, therefore the LCRU 
should be operated in ATP under vibration to (a) ensure quality (b) ensure 
vibration compatibility. 

RECOMMEND AT I ON 

RCA to def ine selected tests under ATP vibration. (RCA has already done it 
for thermal ATP) 

CONTRACTOR'S COMMENT 

RCA will perform an operating vibration test in the PMl/WB or PMl/NB mode. 
Specific parameters to be measured will be provided in the ATP Plan, due for 
submittal by mid October 1970. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

REMARKS , I ~ vJ l ti fCA c,q,y._~ 

ACTION mJxp~~Wm~ 
SUSPENSE 

BOARD ACT I ON 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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TY PE or RE VI EW, NUMBER CDR-C-015 REVIEW ITEM DISPOSITION VEHICLE, COOROINATION 
DATE, 9-16-70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

J, Miller MSC LCRU Checkout 

DISCREPANCY / PROBLEM TITLE 
Dummy Batteries for KSC Test 

It is required that RCA provide two (2) dummy batteries with Diode protection 
to support testing at KSC, 

JUSTIFICATION 

Units required to limit wa& on flight connector and reduce potential of 
damage internal to LCRU battery compartment, 

RECOMMENDA TION 

CONTRACTOR'S COMMENT 

RCA can provide battery interface with diode protection, if directed. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

REMAR¥~ ~V~ ""'-~\. \- "-1--~~ ~,,r-s, 
ACTION ;:lj~ W<Y\~ 
SUSPENSE 

BOARD ACT I ON 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACT! ON 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Olsapproved 
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-
TYPE OF REVIEW, CDR NUMBER CDR-C-016 
VEIII CLE1 REVIEW ITEM DISPOSITION 

COORDINATION 
DATE 1 9-lb-7O 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LCRU Checkout 

DISCREPANCY/PROBLEM Tl Tl( 
DVT Test Program Plans 

Item 1. HGA is not operated during solar-radiation/thermal-vacuum testing and 
therefore any design degradation cannot be measured. 
Item 2. One sing~e battery is not exposed to sequential mission conditions. 
Item 3. If thermal-vacuum is not deemed necessary in LGA DVT testing,why does 
Bendix require T-V testing on each flight unit~ 
Itcffl 11. ffi,f'f' fs'l!" eto;iagc e0RtB:iRCF ie e1ecceeivc testing. 

JUSTIFICATION 

RECOMMENOATION 

Item 1. Radiate into antenna coupler and compare pre-test received level with 
during-test level. 
Item 2. One single battery should undego the 3 specified vibration levels and 
then the wet-stand/thermal-vacuum test in order to simulate mission usage. 
Item 3. RCA to provide rationale for necessity of LGA T-V acceptance te·sting. 
Item 11. Delete J;)VT testing e:a si;Q:l~a@ifii Qo;g,ta:i;g,fiir. 

CONTRACTOR'S COMMENT 

I, eu, do~,1 "'-Cf ~ C~t-4i.'° - A.)() f ~-rc,c(!s"'-' 
~- ~CA ,~ <t.J\J~71~'"J - it..,.,// GccJt11d~ 6~ 1/'2·0u,, 
-3 ~ @~~ ~ c~~ -fo 1>-l!N'Ot;>(._r-14'-'-'..._, 

CATEGORY 

CA TE GORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

MSC Form 505C (Jan 69) 

TEAM CAPTAIN RECOMMENDATION 

BOARD ACTION 
REIIAltKS 

D Approved 

D Disapproved 
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TYPE OF REVIEW, 
\_;1).1:\ 

REVIEW ITEM DISPOSITION 
NUMBER CDR-C-017 

VEH ICLE, COORDINATION 
DATE I 9-16-70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LCRU Checkout 

DISCREPANCY/ PROBLEM 
Qualification Test Program Plans 

Item 1: 
Item 2: 

JUSTIFICATION 

RECOIIMENDAT I ON 

A single battery does not undergo sequential environments. 
HGA thermal-vacuum test is redundant to DVT test. 

Item 1: Sequence a single battery through the vibration and wet-stand/thermal
vacuum (hot case) environments. 

Item 2: Delete T-V test and switch S-R/T-V test from DVT to qual test;. 

CONTRACTOR'S COMMENT 

I,. f 'L/.v.- t c.. \) e - c...- o , ~ 
2-~ e,c.U~ ""-11 11 c.c. ~ vtl rt & ~ -, :I - ~ 

CA TE GORY 

ACTION 

SUSPENSE 

CATEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

MSC Form 505C (Jan 69) 

REMARKS 

□ 
□ 

TEAM CAPTAIN RECOMMENDATION 

BOARD ACTION 

SIGNATURE OF BOARD CHAIRMAN 
Approved 

Disapproved 
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TY~E 0F" H~V IFW 1 CDR NUMBER CDR-C-018 
REVIEW ITEM DISPOSITION VEH I CLE, COORDINATION 

DATE I 9-16-70 
I NITIAT OR ORGA NIZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LCRU Checkout 

DISCREPANCY / PROBLEM TITLE 
Test Parameter Definitions 

Item 1: HGA, LGA and battery DVT, qual and acceptance testing are performed at 
the subcontractors. RCA has not submitted an outline of the electrical parameters 
which will be ve~ified during these tests. 
Item 2: RCA has not submitted an outline of those LCRU unit electrical parameters 
which will be tested during DVT and qual testing, For aeeeptanee testing, thermal 
1'ttt fiB'S •,•itH•e,~:i.o:a par~'!leters ;~e:Pe ±:i:stee. 
"fl,em 3. :1Se te!~es mreeptioa to BOH½O portioao of tae LCffiU unit aecc~tanee tesi; -
-t,e:Fdtue -k-1- su.:tli110, 

~rUAJ41.. 
Item J?: Test parameter outlines were not submitted for ;\electroni~ subassembly \16,vo ,ti, 

DVT and acceptance testing, 

RECOMMENDATION 

RCA to supply the required information, MSC has prepared parameter outline forms 
for each LCRU subassembly and for the LCR.U assembly, RCA merely requested to 
provide applicable check marks by the parameter to be verified, 

coNTRACToR·s co1111ENT _ . ? . kl · ~1 
t;<if\ I I-£,~ r-.) i-},_tf4, "L4-,\I ~ ~\#l'f't'CJZ.lQ(,I..,({_..,; ~ -t',>-:t ~_,~ 1~<LJ.":) ~iZ"~-

I. fZ(_A w \ Lt. ~LJ,> rr\; r ll! ~.:a o. 1 : F t¥U. _ 2¼-£ (.£ & ,.£.3.iti c •• ,o; QJe.Jc:' 2', 

~ ~ _,,ff..v $1t.,,1.~.-#n ,/1()-1.,.'b,lv µf:tt-~--:.7>v'-r ~ (<t//!L ,~-z~ d,,_ C4~ . .v ~'3"~7/4;"'</Z::,,'#-;_,fl :ff "' , , fl .!<fo,;,,;/'6W,-,-a;;..:, ~•¥ _,µ«,,,,Cy, 
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I I <I TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

~( lt~ 
ACTION 

~~ ~~'{)~ 
SUSPENSE 

BOARD ACTION 
CATEG ORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE or BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Di sapproved 
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TYPE o r REV IEW, 

VEHI CLE, REVIEW ITEM DISPOSITION 
NUMBER CDR-C-019 
COORDINATIO N 

OATE I 9-17-70 
INITIIITOR ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson MSc · LCRU ,,. Checkout 

DISCREPANCY/ PROBLEM Tl TLE 
Stowage Container Testing 

Testing of s t owage container is excessive. 

JUSTIFICATION 

Cost and schedule saving. 

RECOMMENDATION 

Delete 3g sine vib. in DVT, and humidity and launch depressurization in qual ·· 
testing. 

CONTRACTOR ' S COMMENT 

1. RCA does not recommend deletion of Sinusoidal Vibration EL/B Test because of: 
a. Pending evaluation of LM MESA vibration levels. 
b. Random Vibration E L/B levels will not provide adequate verification of 

design resonances at frequencies below 100 Hz. 
2. Deletion of Humidity and Launch Depressurization Tests in ~ualification Tests 

is accept able to RCA pending results of DVT. 

TEAM CAPTAIN RECOMMENDATION 

SUSPENSE 

BOARD ACTION 

t-c-,.,:-:-:-::-R-Y------------t REMAR~/J L 

SUSPEN SE 

ACTI ON 

SUSPEN SE 

MSC Form 505C (Jan 69) 

D Approved 

D Ol s apploved 
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TYPE OF REV!Oi a NUMBER CDR-C-020 
REVIEW ITEM DISPOSITION VC:HICLE1 COORDINATION 

DATE, ':)-1.r-·ru 
INITIATOR ORGANIZATION SYSTEM TEAM N4ME 

R. Sinderson MSC LCRU Checkout 

DISCREPANCY/PROBLEM Tl TLE 

Battery Testing 

Excessive vibration testing. 

JUSTIFICATION 

Cost and schedule saving. 

RECOMMENOATION 

DVT - Delete 3g and 1.5g vibration testing. Add operating test at 2.5g like for 
qual test. 

Qual - Delete 3g and 1.5g vibration testing. 

CONTRACTOR'S COMMENT 

BATTERY TEST 

RCA does not recommend deletion of DVT vibration testing because: 

1. Actual LM MESA vibration levels are presently being evaluated by GAC. 

2. No acceleration testing or other low frequency testing would be performed 
on DVT batteries in LM MESA environment or in LCRU Ass'y DVT. 

3. The Yardney DVT will start week of September 27. RCA will investigate 
performance of an operating 3.0g sine vibration test

0 

QUALIFICATION 

Pending results of Yardney's DVT vibration tests and confirmation of 
LM MESA levels, RCA recommends retention of existing qualification test. 

4CTION 

SUS PENSE 

MSC Form 505C (Jan 69) 

D Approved 

D Disapproved 
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-
TYP E OF REV(E \'1 1 NUMBER 

CDR-C-O21 REVIEW ITEM DISPOSITION VEHI CLE, 
COORDINATION 

DATE, 

I NITIATOR ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson MSC LCRU Checkout 

DISCREPANCY / PROBLEM Tl TLE LCRU Acceptance Testing 

Item 1: RCA listing of test parameters is not totally complete. 
Item 2: Parameters tested under temperature envitoment need to be increased. 

JUSTIFICATION 

RECOMMENDATION 

Item 1: Add the following: Pre-ATP 1. 1OV/14V regulation 
2. DC/DC converter regulation 
~. Bus noise (28v, 16v, lOV, 14V) 

~ 1. ULSP AGC check 
2. Uplink-Downlink Crosstalk 
3. Ground isolation 
4. Performance, 27-33V voltage 

Item 2: Parameters squelch level and vox level should be added for check during 
temp. 

CONTRACTOR '.S COMMENT 

Item 1: a. Pre-ATP 

Item 2: 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

RCA will perform stated tests prior to start of ATP 
b. ATP 

1. ULSP AGC measurement is made as part of the uplink dynamic 
range test. 

2. During ATP uplink parameters are measured with respective 
downlink channel loaded thereby incorporating crosstalk. 

3. LCRU Ground Isolation Test will be performed. 
4. Selected tests will be performed at the DC input voltage 

extremes. 

Uplink squelch will be verified at temperature extremes. 

D Approved 

D Disapproved 

SIGNATURE OF BOARD CHAIRMAN 

' 
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TYPf: (\F R£V!EW1 NUMBER CDR-C-022 
REVIEW ITEM DISPOSITION V£HICLEt COORDINATION 

DATE I 

INITIATOR ORG ANIZ ATION SYSTEM TEAM NAM E 

N. B. Farmer MSC LCRU Checkout 

DISCREPANCY /PRO BLE M TITLE 

Acceptance Testing : TV Channel Distortion (TV RMT Mode) and TV/Voice SC Distortion. 
Testing advocated by RCA appears minimal in order to verify TV channel 
distortion and intermodulation problems with SCO. 

JUST IF I CAT I OH 

This is ~:only testing available at RCA to ensure TV channel compatibility. 

RECOMMENDAT ION 

Buy pattern TV generator and utilize for above testing . Monitor thru receiver 
on scope. 

CONTRACTOR ' S COMMENT 

RCA will perform second and third order intermodulation products of two sinsusoidal 
signals (below 600 KHz) at video input at no cost. Upon direction and authorizatio1 
RCA will procure pattern TV generator. 
Schedule and cost impact to be presented by TI-5 . 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

(2 l-0.. "tl d~ ~ .0 _A.\~~) ( VV'-,J 1) LI l .:t --!' ACTION 

//ff!~ Wm~ 
SU SPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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TYPE OF RC: l' I EW1 CDR NUMBER CDR-C-023 
REVIEW ITEM DISPOSITION VEHICLE, COO RD ! NATION 

OAT EI )1-J_)l-(U 
INITIAT OR ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson MSC LCRU Checkout 
DISCREPANCY/PROBLEM TITLE 

MSC Test of LCRU Engineering Model 

1. LCRU EM operated with -85 dbm squelch level (both receivers) rather than 
-100 dbm. 

2. Uplink to downlink turn-around occurred on voice mode. 

JUSTIFICATION 

RECOMMEHDAT I OH 

Determine LCRU EM hardware problem; 

CONTRACTOR'S COMMENT 

RCA will evaluate and test the EM and provide results of investigation by TI-5. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

ft1l~(()li~ ACTION 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACT! ON 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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TYP C OF RE VIEW, CD!{ NUMBER CTJR-C-OJ//· 
VE it I CLF. I REVIEW ITEM DISPOSITION 

COOROl "I ATION 
DATE I 9/17 /70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

B. Trout MSC LCRU Checkout 

OISCREPAHCY / PROBLEM TI Tl:E' 
LCRU Battery - Cell:Lot Testing 

Inadequate lot cell sample testing. 

JUSTIFICATION 

RCA. proposed smaple level is '2!'/o or less of production lot. 
level is not adequate. 

This sample 

RECOMMENOATI ON 

MSC requires RCA. to sample test the LCRU battery cells at a level of 2 cells 
per battery with all cells being from the same production lot. 
This testing level is consistant with LM battery testing. 

CONTRACTOR'S COMMENT 

CATEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

The LCRU battery cell is the same as the flight qualified PLSS cell. 
RCA. does not recommend increasing the sample level, but RCA. will direct 
the vendor supplier to increase the sample size upon direction and 
authorization. 

TEAM CAPTAIN RECOMMENDATION 

BOARD ACTION 
REMARKS 

D Approved 

D Disapproved 

SIGNATURE OF BOARD CHAIRMAN 
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Subject: 

Reference: 

SPLINTER MEETING MINUTES 

LCRU CRITICAL DESIGN REVIEW 

SEPTEMBER 16, 1970 

Page 1 of 4 

Program Support: Reliability, Configuration c:ontrol, and 
Quality Control 

LCRU Critical Design Review Agenda Item 11. 0 " Program 
Support" 

These minutes reco r d the Action Items and Discuss ion Items of the LCRU Critical 
Design Review , Program Support Splinter Meeting. 

RCA NASA 

~~~ -#1 . CZ1..,£-~~ 
.L.CARiO: ram Support 
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ATTENDEES: 

NASA: 

N. Bates 

M. Ellinor 

J.J. Fitzgerald 

D.D. Becker 

B. Fraustro 

RCA: 

R.T. Walker 

W.L. Carlino 

G.R. Floyd 

H.B. Yarbrough 

G.L. Grace 

ACTION ITEMS: 

AGENDA ITEM 11. 0 

GE/Rel. 

GE/Rel. 

NASA/ND6 

MSC/Rel, 

MSC-LEC 

RCA-Reliability 

RCA - PMO 

RCA - QA 

RCA - Configuration Management 

DCAS - DCASO/RCA, Camden, N.J. 

All Reliability Action Items were submitted as Review Item Disposition Forms 

(RIDs) i.e. both RCA and NASA. 
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Reliability, Configuration Control and 
Quality Control Splinter Meeting 

Page _3_ of~ 

RDI 1 RCA requested approval of the Reliability Plan. A RID will be submitted 

for this item. 

RDI 2 RCA submitted an information copy of Part Approval Request LC-45 covering 

a Kelvin Thermistor Part No. HRL301. RCA will submit this item via 

ECP for qualification. 

RDI 3 Reference RID No. PCDR-20-1 :. NASA agreed that this i tern remains open 

pending RCA receipt of data from Republic and review of same. 

RDI 4 Reference RID No. PCDR-20-2 Aerovox (EF-5-1000/7405-0110): NASA submitted 

a letter received by NASA from Aerovox. A copy of this letter was given 

to RCA at the Splinter Meeting. Based upon the Aerovox letter dated 

9/9/70, RCA recommends continuation of qual test effort on this item. 

The RID response has been modified per above. 

RDI 5 Reference RID No. PCDR-3, ATC-100 (Item 3) NASA did not have any additional 

life test data. Therefore, the RCA response to this RID still holds. 

RDI 6 RCA submitted Revision C to the RCA Quality Plan in response to ECP 25/ 

CCA 14 and TI-1-13 ECP-3 (Radiological). NASA will review the plan as 

part of the normal NASA review cycle. 

RDI 7 RCA presented proposed responses to the NASA comments. Also, RCA .sub

mitted and presented the actual Configuration Control Plan (LRPL-CC-1) 

Changes (Revision B). NASA response to the NASA comments are as follows: 

NASA COMMENT NO. NASA RESPONSE 

1 NASA agrees 

2 NASA agrees. Refer also to RID regarding up

grading SEC 0043 to include additional 

performance items. 

3 
4 

5 
6 

7 

8 

9 
10 

233 

NASA agrees 

NASA agrees 

NASA agrees 

The NASA comment is withdrawn pending nego

tiations as part of the NASA RECP. 

NASA agrees 

NASA agrees 

NASA agrees 

NASA agrees. 



Reliability, Configuration Control and 
Quality Control Splinter Meeting 

RDI 8 QA Review of DVT Flow Charts (SII-QA-1 dated 14 Sept. 1970) 
LCRU CDR 

ATTENDEES: 

J. Fitzgerald, NASA 
G. Grace, Camden DCAS QA 
G.R. Floyd, RCA 

Page 4 of 4 

Attached Fl ow Charts were reviewed and Inspection Points were discus sed and 
finalized. · This included both RCA & Inspection Agency mandatory and surveillance 
Quality coverages. 
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SECTION I 

#1002 

#1010 

#1011 

#1012 

#1013 

#1020 

#1021 

#1022 

#1030 

#1031 

#1040 

#1050 

#1060 

#1070 

#1071 

#1080 

#1090 

#1100 

#1201 

#1202 

SECTION II 

TABLE OF CONTENTS 

FLOW CHARTS 

LCRU Unit Integration Flow 

AM Receiver Assy/Test 

. AMP/RF Mixer 

AMP/IF Audio 

Cordwooa Assemblies (AMP/IF) 

Signal Processor Up-Link 

Co~awooa Assemblies (Up-Link) 

Terminal Bd. Assembly 

Signal Processor Down-Link 

Shap Filter (Signal Proc. Down-Link) 

Transmitter AM 

Voltage Regulator 

Control Panel 

DC/DC Converter 

DC/DC Reg. Control/Cap. Assembly 

H.G. Ant. Optical Sight 

Wax Packets - Containers 

Purchased Assy. Flow 

Fab Detailed Parts Flow 

Fab Chassis Mach/Finish 

INSPECTION INSTRUCTIONS 
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SII-QA-2 
14, September, 1970 
ATTACHMENT 

LCRU R & Q}. Spl inter Mtg. 

PAGE 

1 thru 6 
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TYP E OF RrV IEW , CDR NUMBER CDR-H-1 
VEfilCLE, REVIEW ITEM DISPOSITION 

COORDINATION 
DATE, 9- 15 -70 ~ 

INITIAT OR OR GANI ZATI ON SYSTEM TEAM NAME 

N. Bates MSC · LCRU Program Support 
R&Q,A 

DISCREPANC Y/ PROBLEM Tl TLE 
Family Tree LCRU Flight Model I 

No break down of schematics on S-Band Transmitter or S-Band Receiver. 

JUSTIFICATION 

Drawing tree should reflect schematics as well as assembly drawings. 

RECOMMENDATION 

RCA to submit t o MSC all schematics. --

CONTRACTOR'S COMMENT 

1. Drawing tree is not a requirement of contract per SE Contract requires "Good 
Commercial Drawings" 
2. A drawing tree is not a requirement of MIL-D-1000; MIL-D-1000 requires an 
indented parts l ist 
3. The drawing tree was supplied as a convenience item. It will reflect the 
schematic numbers of all RCA items. Since the drawing tree .does not go down below 
the subcontract end-item, subcontractor schematics will not be referenced on dwg.tree 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

ffi.C,.C 0-~ vvll( f' ~ ACTION 

~,.,,,v!-1~ /J, i it 
SUSPE NSE 

BO ARD ACT I ON 
CATEGOR Y REMARKS 

ACTION 

SUSPEN SE 

ACTIO N 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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CDR-R-1 

CONTRACTOR'S COMMENT (Continued) 

4. RCA has · not "required" that subcontractors prepare drawing trees. RCA has 
required subcontractors to prepare indentured parts lists. 
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TY PE OF REV IF W, vlJ.l:( NUMBER vlJ.tt-H-c 

VE HIC LE, REVIEW ITEM D I S PO S I T I O·N 
COORD I NATION 

D ... TE r 9-.l'.;)-(U 
I Nl l l "T OR ORGA NIZATION SYSTEM TEAM NAME 

N. Bates MSC LCRU Program Support 
DISCREPANCY/ PROB LEM TITLE 

Family Tree - LCRU Flight Model • 

Baseband conditioner and ampl. IF/Audio have SQ.me schematic no. 

JUSTIFICATION 

Drawing tree should reflect ~orrect drawing no. 

RECOMMENDATION 

CONTRACTOR ' S COMMENT 

Drawing t r ee will be reviewed and corrected .where required . Drawing tree 
is a convenience submittal. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

REMARK\')\~ ~~ t,~~• 
ACTION 1~:t::~~ 
SUSPENSE 

BOARD ACTION 
CATEGORY RE MARKS 

ACTION 

SUSPE NSE 

.._ CTIO N 

□ Approved 
SIGNATURE OF BOARD CHAIRMA N 

SUSPENSE 

□ Disapproved 
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TYPE OF REVIEW, CD]:{ NUMBER (.;lJlt-E-3 

VEHICLE, REVIEW ITEM D-ISPOSITION COORDI NATION 

DATE 1 ')/l.')/ (V 

INITIATOR ORGAN IZATIO N SYSTEM TEAM NAME 

D. Becker MSC LCRU R&QA 

DISCREPANCY/ PROBLEM TI Tl E 
Parts 

' 

Parts derating tabulation has not been submitted to MSC. The t abulation is to 
be prepared 3 weeks prior to CDR and is a Class III document (Submit by RCA 
on request) • 

JUSTIFICAT IO N 

The derating tabulation needs to be reviewed by MSC/Reliability. 

RECOIOIENOAT I ON 

RCA to submit parts derating "tobulation to MSC for review. 

CONTRACTOR ' S COMMENT - Paragraph 5.5d 
SEC 0043 requires submittal of Parts Application Reviews "For information two 
weeks prior to CDR (submitted on request only) • . RCA will respond to this request 
two weeks prior to TI-5 (Oct. 20, 1970). ~~"'leported in the reliability status 
this effort has only been completed on a preliminary basis, i.e., calculated 
or preliminary engineering model data. 
to reflect DVT data. 

The derating tabulation will be updated 

TEAM CAPTAIN RECOMMENDATION 

CA TE GORY REMARKS 

h\~C U.~:> \.,_,..\.t~ C/~ 
ACTION /liJifi ~(~ 
SUSPENSE 

BOARD ACTION 
CA TE GORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE □ · DI sapprov ■ d 
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TYPE OF R£VI FW , CDR NUMBER l,;lJl"{-Jt-1+ 

VEHICLE, REVIEW ITEM DISPOSITION COORDINATION 
DATE, 9/15/70 
INITIATO R ORGA NIZATI ON SYSTEM TEAM NAME 

D. Becker MSC ICRU R&Q,A 

DISCREPANCY / PROBLEM Tl TLE 

Seal Tests ' 
The pressure seal of the LCRU is essential for satisfactory action. Any leaks 
of the LCRU deve_loped between acceptance test and flight will not be dete ated. 
A small leak will permit the internal pressure to go to 14.7 PSIA and will result 
in overpressure of the case during launch. 

JUSTIFICATION 

This is a real failure mode and should be protected against. 

UCOMMENOATION 

Include sc:me method in the PIA test that will ensure the LCRU internal 
pressure is per specification (7,5 PSIA). 

CONTRACTOR'S COMMENT 

RCA is provi ding the facility for checking internal LCRU pressure via a pressure 
transducer mounted in the pressurized compartment . This will permit pressure 
measurements during the time interval between acceptance testing and pre-flight 
tests. 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

hj~l . a~ ¢-~n.J ,t);--ACTION ·~ ' µ.9, 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 
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TYPE OF REV l f.W, CDR NUMBER CDR-R-5 REVIEW ITEM DISPOSITION VE HI CLE , COORDINATION 
DATE I 9/ 16/70 
l'HTIATOR ORGAN I ZATION SYSTEM TEAM NAME 

W. Carlino RCA LCRU R& QA 
,, 

DISCREPANCY / PROBLEM TITLE 
NASA Document Approval 

• 

The following documents have been submitted to NASA in accordance with the 
contract : 

Reliability Program Plan (Approval) 
Electr ieal Par ts List (Review) 
Parts Specif ication (Review) 
Fail ure Mode and Effects Analysis (Review) 

JUST IFICATION 

Contract requir es NASA approval or comments. 

IIECOMMENOAT I ON 

NASA approve or comment as necessary. 

CONTRACTOR ' S COMMENT 

MSC reliability will provide to ASPO review/approval comments for each of the 
above documents. ASPO to provide communication to RCA. 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

Concur on NASA's proposed action. ACTION 

tn SL WI U-f'(J,.,,._~..,..&/ ~ i,, I I-s-
SUSP ENSE 

1 

, #¢:/4 wn~~~ 
BOARD ACT I ON 

CATEGOR Y REMARK S 

ACTION 

SUSPENSE 

ACTION 

□ 
SI GNATURE OF BOARD CHAIRMA N 

Approved 

SUSPE NSE □ · Di sapproved 
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TYPE OF REV IE W, 
\.,lJl \ NUMBER CDR-R-6 

VEHICLE, REVIEW ITEM DISPOSITION CO ORDINATION 
DATE I 9/15/(U 
INITIATOR ORGA NIZATI ON SYSTEM TEAM NAME 

D. Becker MSC LCRU R & QA 

DISCREPANCY / PROBLEM TITLE 

Burn-In and Screen Parts for DVT #2 

DVT #2 unit has been designated for flight by CCA #14. CCA #14 states that 
BI & S parts shall be used "to the greatest" extent possible". MSCI 5330.5 
states that all 'flight equipment shall have lOCf'/o BI & S parts. Not all EEE 
parts in the LCRU will be Burn-In and Screen. 

JUSTIFICATION 

MSCI 5330.5 establishes center policy. 

RECOMMENOAT I ON 

Provide direction to RCA to expedite BI & S Program for DVT-2 by utilizing 
screening laboratory approach. 

CONTRACTOR 'S COMMENT 

RCA does not recommend DVT-2 be used as a flight unit unless. in an 
emergency when a flight unit is not available. 

. 
TEAM CAPTAIN RECOMMENDATION 

CATEGORY REMARKS 

ACTION 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

fo-~"'~ ACTION (;ti~ ,orL--
ot-< b ,rv1~ 

61 
SUSPENSE 

ACTION 0 Approved "/~ 
CHAIRMAN 

SUSPENSE 
~ -- 0 I sapp roved f2.wivn ,~,(; 'f 'I??,, 0 11oa 

MSC Form 505C (Jan 69) 242 NASA-MSC 



TYPE OF RfVIEl\'1 CDH NUMBER CDR-R-7 
VEHICL E, REVIEW ITEM D I.SPOS IT I ON COORDINATION 
OATE I o/7 c., ho 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

D. Becker MSC Il!RU R & Q,A 

DISCREPANCY / PROBLEM TITLE Q.ual. Test Plan 
' 

Qualification Test Plan has not been submitted to MSC and can not be reviewed 
for CDR. 

JUSTIFICAT ION 

The contract states that the 11 Q;ual. Test Plan shall be submitted 75 days prior 
to intended !Use". 

RECOMMENDATION 

RCA to submit Plan as soon as possible to enable earlier MSC review and 
integration of comments. 

CONTRACTOR'S COMMENT 

Qualification Test Plan will be submitted 75 days prior to start of test, i.e., 
20 January 1971. Test Plan information has been supplied at each T.I. and at 
the PDR. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

01!( . a~,v~~ ~tr ACTION 

wn~ 
SUSPENSE 

BOARD ACTION 
CA_TEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNAT URE OF BOARD CHAIRMAN 

Approved 

SUSP[NSE □ · Disapproved 
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TY PE OF REVIE 'Nr NUMBER CDR-R-8 
VEHI CLE , REVIEW ITEM DISPOSITION COORDINATION 
DATE 1 9/15/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

D. Becker MSC· LCRU R & QA 
DISCREPANCY / PROBLEM TI Tl E 

Des; o-n Vedfication Test Plan 

Verification Test Plan has not been submitted to MSC in Data Package. 

JUSTIFICATION 

The contracts states that "design verification test plans shall be submitted 
75 days prior to intended ut,,~ 11

• 

RECOMMENDATION 

RCA to submit design verification test plan. 

CONTRACTOR'S COMMENT -

Design Verification Test Plan will be submitted 75 days prior to start to test, 
i.e., 6 November 1970. Test Plan information has been presented at each T.I. 
and at the PDR and CDR. 

CA,TEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

MSC form 505C (Jan 69) 

TEAM CAPTAIN RECOMMENDATION 

BOARD ACTION 
REMARKS 

D Approved 

□ · Disapproved 
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NASA-MSC 



TYH o< RFVIE Wr CDR NUMBE.R CDR-R-9 
REVIEW ITEM OISPOSITIO~ VE HI CLf r COORDI NATI ON 

DAT E I 9/l5/70 
INITIATOR ORGA NIZATION SYSTEM TEAM NAME 

Program Support 
N. Bates MSC ., LCRU R & GA 

OISCREPANCY / PROBLEM TITLE 

'"'-.. ! .I. . ... I ·, . .. .. . 
' 

. . ., ; ' I . 
' I 

: 

• I 

Potential venting of battery electrolyte could exist onto suit. I 
I 

! 

JUSTIFICATION 

Establish safety and reliability of astronauts suit in EVA is a requirement. 

RECOMMENDATION 

Inspect batteries before installation to insure electrolyte doesn't exist 
on battery. 

CONTRACTOR'S COMMENT 
4..-i:>~ -c-oo':} 

Refer to RID No.~ from the test meeting. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

iJJ ,tVvr»J .c,tD t -ACTION 
I U~pf, )1)./ 

/Ztf;i~~ SUSPENSE 

/ BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPEN SE 

ACTIO N 0 Approved 
SIGNATURE OF BOARD CHAIRMAN 

SUSPENSE □ · Disapproved 
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TYP E: C'" REV I EW , CDR NUMBER CDR-R-10 
\'E H I C LE , REVIEW I TEhl DISPOSITION 

COORDl ~ ATI ON 
0 ATE 1 qfl"'J/70 
INITI ATOR ORGANIZATION SYSTEM TEAM NAME 

N. Bates MSC LCRU Program Support 
& CIA 

DISCREPANCY / PROBLEM TITLE VHF Antenna Orientation (Walk Mode) . 
Antenna Polarization (VHF) in walk mode is 

0 
90 out of phase. 

JUSTIFICATION 

Verification of VHF LCRU Antenna Orientation should be conducted to assure max. 
range be obtained. 

RECOMMENDATION 

1. Stow PLSS Antenna or LCRU antenna. 

2. Perform verification test that will demons_trate satisfactory communication 
will be obtained. 

CONTRACTOR'S COMMENT 

VHF Antenna during walk is presently in polarization phase, however, RCA wili 
evaluate effects of antenna orientation and make recommendations at TI-6. 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

~~.i D~'v L ACTION 

\'l\' t~~-~ 
)J<ZJ.. C t\\J ~a, 

SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Ols ■ pploved 
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TY P E OF Rf',' I =w, \.;LJrt NUMBER CDR-R-11 
VEH I C L E , REVIEW ITEM DISPOSITION 

COORDIN ATION 

DAT [, q/1 '5 /70 
Jri IT I AT OR ORGAN I ZAT"i ON • ~ _-.: _, . SYSTEM TEAM NAME 

D. Becker MSC ICRU R & QA 

DISCREPANCY / PROBLEM Tl TLE 
Battery Removal from Storage 

The battery tends to bind upon removal from storage in LM. 

JUSTIFICATION 

Binding effect is undesirable. Tracks can be easily modified to prevent 
binding. 

RECOMMENDAT ION 

1. Modify tracks. 

CONTRACTOR'S COMMENT 

This is a crew interface problem which should be reviewed by the crew at the 
crew interface meeting scheduled for October 1970. RCA considers this to be 
a LM-MESA design problem. 

CATEGORY 

ACTION 

SUSPENSE 

ACTION 

SUSPENSE 

MSC Form 505C (Jan 69) 

TEAM CAPTAIN RECOMMENDATION 

BOARD ACTION // t 

REMARKS 

D Approved 

D Disapproved 

SIGNATURE OF BOARD CHA IRMAN 

247 NASA-MSC 



TYPE OF HEV!EW, CDR NUMBER CDR- R-12 
REVIEW ITEM DISPOSITION VEH I CLE, COORDI NAT I ON 

DATE I 9/16/70 
INITIAT OR ORGANIZATION SYSTEM TEAM NAME 

D. Becker MSC LCRU R & Q;. 

DISCREPANCY / PROBLEM TITLE Interference Hi-Gain Antenna and TV Camera 4 

It is possible the TV Camera can be moved by ground command and interfere with the 
High - Gain Antenna if the antenna is not raised to its maximum extent. 

JUSTIFICATION 

This potential failure mode .is not acceptable due to loss of communication and 
possible damage. 

RECOMMENOAT I ON 

l. Provide a mechanical design such that the antenna will not lock unless it is 
extended to maximum amount. 

2. Provide marks color barr, or some indication on the present design to show 
where the antenna should be extended to. 

CONTRACTOR'S COMMENT 

RCA will evaluate the feasibility and impact of implementing the above 
recommendations and notify NASA of the results by 1 October 1970. RCA is 
implementing combined RCA-DCSD and RCA-AED evaluation and provide results at 
TI-5. See RID from mechanical meeting. (i'''\ - o 0 S-) 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS 

1)12'.~G-,.'2._ \J ~\~'\ ~v-~( v cJ,~ ~J ~(Q~ I~ ~~,, & le- ( ~/"U ACTION 

~ Wlr}~u_ 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTI ON 

□ 
SIGNATURE OF BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ Disapproved 

MSC Form 505C (Jan 69) 248 NASA-MSC 



TYF'E OF REVIEW, CD.K NUMBER CDR-R-13 
VEHICLE, REVIEW ITEM DISPOSITION 

COORDINATION 
DATE , 9/16/70 
I NITIATOR ORGANIZATION SYSTEM TEAM NAME 

N. B.ates MSC LCRU Program Support 
., : R & QI\ 

DISCREPANCY/PROBLEM Tl TLE Vibration Testing 

Status of LM and LRV Vibration Test results have not been provided to RCA. 

IUSTIFICATIH 

It is necessary to establish a timely certification program. 

UCDIIM[NDU I DI 
' 

NASA provide data . 

CONTRACTOR'S COMMENT 

rµt, .,HtJ1t 84 ,n~ J A\ ll 

~~i~µ~~~, 
. ~c:e;. 

. 
TEAM CAPTAIN RECOMMENDATION 

CA TE GORY REMARKS 

m K w ~) \[vv; &i c!A , ACTION 

\N1'!8r--LMO~ _q,~O 
ig_~ ~/4 ljlµ,L SU SPENSE 

BOARD ACTION// 
CATEGORY REMARKS 

f1,I/ j ( w / LL f-fc, ~11 ~ J~ : ACTION 

<>t/i-.1 7U .1 rz1 -r-"J y d r'-Y:tt b7 
SUSPENSE LJ<V -lt0/ clilllc l:J ,t:,: 1/7 U 

ACTION 
~Approved 

SIGNATURE OF BOARD CHAIRMAN 

(,t\')11 .)l l,\.~, -- . SUSPENSE D DI sapproved 1/J'/1,.1 'f (•,<' £. /J,J y,. fJ I< k, 
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TY PE OF REV1fW1 CDTI NUMBER CDR-H-14 
\'EHICLE1 REVIEW ITEM DISPOSITION 

COORDINATION 
DATE, o/ic:.,/70 
INIT IATOR ORGANIZATION SYSTEM TEAM NAME 

D. l}ecker MSC LCRU R & Qj\ 

DISCREPANCY/PROBLEM TI Tl E 
High Stress on EEE Parts 

I 

A number of parts have shown operations higher than the established de-rating 
value. In some cases the operating value is higher than the vendor's maximum 
limit. 

I UST IF I C&T Io• 

Unacceptable failure mode. 

RECOMMENDATION 

1. RCA to study and obtain corrective action. 

2. Provide to MSC for approval justification and r ational for all parts that 
exceed de-rating values prior to release of production. 

CONTRACTOR'S COMMENT 

RCA will provide parts application data and rationale for any parts exceeding 
the derating and/or manufacturers rating. Refer RID CDR-R-3. 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

u,,,wl> w\"U CJM..4;; <J~ W\~L ACT I ON 

~~ 4/ -~~ , 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ Approved 
S IGNATURE OF BOAR D CHAIRMAN 

SUSPENSE 

.□ Disapproved 

MSC Form 505C (Jan 69) 
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7YPc ,1F l?fVI EW, CDR NUMBER CDR-R-15 - REVIEW I HM DISPOSITION VEHICLE, COORDl 1. ATI DN 
DAT E : 9/4/70 
l !HTI ATD R ORGAN I ZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LC1'U R&QA 

DISCREPANCY / PROBLEM Tl TLE 
Parts Qualifications Data • 

CCA No. 13 authorized qual testing on selected parts in the event existing test 
data is not found. The attachments, to this RID describe the data MSC has 
obtained £to~ part.s vendors . If it is valid, qual testing may be reduced or 
eliminated . 

JUSTIFICATION 

Cost saving, 

RECOMMENDATION 

1. RCA to review information and contact vendors as required for 
substantiation . 

2. RCA to make statement concerning validity of data and consquence on planned 
qual program . 

CONTRACTOR'S COMMENT 

See Attached sheets. 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS ~ t? r11L ~~ 1,v--t \ ~q Co)t\w-ii..-1; 
ACTI ON jlyfl;;L wY)dr~ 
SUSP ENSE 

BOARD ACTION 
CA_TEGORY REMA RKS 

ACTION 

SUSPENSE 

ACTIO N D Approved 
SIGNATURE OF BOARD CHAIRMAN 

~~~~ SUSPENSE D ·Disapproved 
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P/N: EF-5-1000/EF-4-1500/7405-0110 (Item 1) 

Part: Capacitor 

Vendor: AER0V0X 

Reference Source: AEROVOX/Glen Woody 
Myrtle Beach, S. C. 
803-448-3191 ·ext. 241 

CDR-R-15 

Avai l able Data: Component has been fully qualified per MIL-C-11015 
(Report available from vendor) except for immersion : cycling. 

Support Information: Conic Corp. has been using this part for some time. 
Used on a number of other space application. 

RGA Comment: 

1. 

2. 
3. 

a ...i t;yL-\ r, rl ,J 
Aerovox was notAper MIL-C-11015, but to an Aerovox drawing 
MB2097. MB2097 is patterned after EIA commercial standars which 
contain reduced requirements and broader tolerances. 
Data is in transit and will be reviewed by RCA. 
Based upon letter received by NASA from Aerovox (dated 9/9/70) 
RCA recommends that qual test on this device be continued per EDP 20. 
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P/N: IL/IU/Ic (Item~) 

Part: Capacitor 

Vendor: Republic 

Reference Source: Republic/w. Eisenberger 
176 East 7th St. 
Paterson, N. J .. 07521 
201-279-0300 

CDR-R-15 

Available Data: These "TC" temperature compensating ·capacitors have 
received equivalent MIL-C-200 testing "in-house". 

Test data on these TC capacitors is available from vendor. 

Supporting Information: 

CONIC has purchased large quantities of these "thinline" radial lead 
capacitors for several years in their equipment • 

.... 
These capacitors have been used in numerous space application including 
Bendix Apollo equipment. 

The capacitors .are of a high reliability-extremely low drift - temp. 
compensating (30 parts per million/0 c) type. 

RCA Comment: 

l. Republic has~ listing on a generai .purpose ceramic capacitor and 
reports life test with stability readings is available in house. Vendor 
could not give data results over phone but will conduct ·1n-house search 
for data and forward to RCA. 

2. RCA will review data upon receipt and advise MSC. 
3. Item remains~-
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P/N: ATC-100 (Item 3) 

Part: Capacitor 

Vendor: American Technical Ceramics (ATC) 

Reference Source: ATC/Vincent Perna 
Huntington Park, N. Y. 
516-271-9600 

,CDR-R-15 

Available Data: This capacitor has met and exceeds MIL-C-11272B and 
MIL-C-11015D. It has also been subjected successfully to MIL-c-23269c 
para. 4.7.20.1 (MIL-STD-202 Method 108A test cond F) - 2000 hr. life test. 

Test data available from vendor. 

Support Information: This component has been successfully qualified for 
use in space application by several Aerospace Manufacturers including 
Hughes Space Systems. 

RCA Comment: 

l. Vendor does not have test data showing qualification to MIL-c-23269c 
life test. MSC is requested to forward data to RCA. 

2. Origianal data submitted to RCA and referenced in PAR, LC-2, was 
test report 68-2 performed by Sylvania. This test did not utilize 
number of test samples required by MIL-C-11272. Only further data 
reported by vendor is an ATL conducted test which covered only 
environmental and not life. 

3. Since no new data has been received or is known to exist by vendor, 
RCA still recommends ECP-20 life testing. 

4. Item is considered CLOSED. RCA will reopen if MSC forwards life test 
data. (i.e. 2000 Hour Life Test Data) 
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P/N: SMF0-1 (Item 4) 

Part: Filter 

Vendor: Allen-Bradley (A-B) 

Reference Source: A-B/Joel Barbieri 
Milwaukee, Wis. 
414-671-2000 

CDR-R-15 

Available Data: Vendor has tested the filter to MIL-C-11015D. All tests 
required by RCA have been conducted in-house at A-B. 

Test data available from the vendor. 

Supporting Information: This filter has been used extensively in military 
and space applications by Boeing, Conic, Collins, Packard-Bell and others. 

This RFI feed-thru Filter does have a slight disadvantage in that it 
requires special care in soldering the feed-thru. The vendor prefers to 
recommend the §MFB-A4 Bolt Mounted Filter Model, It has higher attenuation 
(-45db) at 125 C - higher temp, - with max voltage of 500 VDC - as opposed 
to the SMF0-1: -35db attenuation at 25°c, max voltage of 200 VDC. 

RCA Comment: 

1. Vendor would not confirm that filter is qualified to MIL-C-11015D. 
2. Data in transit. RCA will review upon receipt. 
3. Item is considered OPEN. 
4. NASA to forward datS::-
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P/N: U5F7715312UNQ, and U5B7741312UNQ, (Items 7 and 17) 

Part: Intergrated Circuit 

Vendor: Fairchild 

Reference Source: Fairchild/Gary Lane 
464 Ellis St . 
Mountain View, Calif. 
415-962-5011 

CDR-R-15 

Available Data: Both parts have been qualified per MIL-STD-883. Reference 
Fairchild general procurement specification no. UNIQUE 883. 

The U5F7715312UNQ, will be fully qualified to MIL-STD-883 (equiv) class "A" 
including 1000 hr. life test in November 1970. Copies of test report 
completed to date on file at Fairchild, Mountain View. 

The U5F7741312UNQ, is fully qualified to MIL-STD--883 (equiv) class "A" 
including the 1000 hr. life test and test report is on file at Fairchild, 
Mountain View. 

RCA Comment: 

1. RSC has forwarded U5F7741312 UNQ data to RCA. RCA will review and 
advise MSC. 

2. Due to lengthy delivery schedule on U5F7715312 UNQ, Motorola has changed 
from FSC to advance micro devices. Motorola reports ALSEP program 
will qualify new vendor. RCA will review qual test plan and if adquate 
delete part from .ECP-20. 

3. Item remains~-
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P/N: 2N834 (Item 8 :) 

Part: Transistor 

Vendor: Motorola 

Reference Source: Motorola/Jack Sadler 
Phoenix, Arizona 
602-273-4747 

CDR-R-15 

Available Data: Part meets MIL-S-19500, Group B only. 

Supporting Information: Vendor states that part selected is acceptable 
but recommends use of either JAN-TX-2N706A or JAN-TX-2N706B. These 
parts are high rel and fully qualified to MIL-S-19500, 

RCA Comment: 

1. As reported in PAR, LC-21, data available is only on generic type, 
2N706. The 2N834 has a higher (30-40%) voltage breakdo~m and faster 
switching speed. Therefore Group A and steady state operating life 
of Group Bare required. 

2. Due to wire bonding problems on MOT 2N2222 reported in NASA Alerter 
MSFC-69-10 confidence is required that bonding problem no longer 
exists. Therefore remainder of testing recorrnnended in ECP-20 is re
quired, viz., thermal shock, seal and internal visual. 

3. Item is considered CLOSED. 
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P/N: MTPH-2 and MTPH-3 (Item 14) 

Part: Capacitor 

Vendor: Mallory Capacitor Co. 

Reference Source: Mallory/Bill Carrier 
3029 E. Washington St. 
Indianapolis, Ind. 
317-636-5353 

CDR-R-15 

Available Data: Parts meet MIL-c-3965 including temperature rating of 
0 0 

-55 C to +85 C. 

Vendor does not recommend higher than +85°c testing. 

Parts will meet MIL-C-39006 requirements. 

Parts have met 1000 hr. lise test successfully. · 

Reports available from vendor. 

Support ing Inf ormation: Parts manufactured to non-standard dimensions, would not 
meet MIL- C-3965 dimension specifications. 

RCA Comment: 

l. 

2. 

3. 

Parts are not qualified to MIL-C-39006 nor meet requirements included 
therein which involve 125°c temperature. 
Appl ication temperature is very close to 85°c. Therefore RCA considers 
previously recommended life testing at 95°c necessary to assure part 
qualification for LCRU. 
Item is considered CLOSED. 
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P/N: 1768-1030 (Item 30 

Part: TransistM

Vendor: Westinghouse 

CDR-R-15 

Reference Source: Westinghouse/Bob Hedley; Rick Hamrick 
Youngwood, Pa. 
Electronics Communications Inc. ECI 
Bill Mandakis 
St. Petersburg, Fla. 
813-347-1121 

Data Available: Chip 1763 (same as 1768) tested per MIL-S/-19500, Group B. Data 
avai l able f rom vendor. 

The 1776 transistor has the same case (To-63) as the 1760. It is a "Hi-Rel" 
case and has high-reliability application; e.g. ARC-145 Airborne Communications 
set (200 parts used - no failures) per ECI. 

Su~nort i ng Information: 
17 ·-1030 

(a) I n process of getting JEDEC in assignment 
(b) 3 year old product with present production per quarter being 5,000 

to 8,000 units. 
(c) The group has undergone Groups A, B, & C, prefpost burn testing 

MIL STD 19500, 
(d) Reliability report is due out in two weeks on this family of transistor. 

Report will show failures of transistors due to mis-application of units 
in circuits, that is, improper bias_ing, etc. causing failure of units 
due to high speed switching use, 

(e) Units in family have undergone lOG vibration testing. 

Data obt ained from ECI, St. Petersburg, Fla. - Reliability 
(a) 1776-1210 power transistor used in ARC-145 transceiver 
(b) The 1776-1210 transistor in the ARC-145 has undergone test 

+75°c temp., 95% rel humidity per MIL STD 202, 
( c) ·In two years - no reported 1776-1210 failures 
f \ 

0 
-55 C to 

Units have been used in A7, Fl05, Airlock Program, ARC-145 airborne transceiver. 

RCA Comment: 

1. The 1768 is a smaller chip size and has a higher voltage breakdown than 
1776-1210. The 1763 chip is in a T0-3 package; the 1768 is in a T0-63. 
Data on 1776 and 1763 are not applicable. 

2. Only 200 units of 1768-1030 have been produced; 5000-8000 quantity is for 
all can and all chip sizes. 

3. ifcii: will review reliability report and advise MSC. 
4. Item is considered~-
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TYPf (' F RE VIE W, ·ClJ.K NUMBER CDR-R-16 
REVIEW ITEM DISPOSITION VEHICLE, COORDINATION 

DATE 1 9/4/70 
INITIATOR ORGAN IZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LCRU R&Q,A 

DISCREPANCY / PROBLEM Tl TLE 
S-Band Transmitter Transistor 16010099 

Part is not considered to be reliable. 
1. Vendor, Sloan, -has had limited eXIJerience. 
2. Only one prototype of this unit has been produced. 

JUSTIFICATION 

1. Planned qual testing will cost NASA $5940. 
2. Qual test results in six months will cause large impact to transmitter program 

if the results are not favorable. 

RECOMMENDATION 
1. Make positive determination on whether part can be substituted with better 

unit. (Conic proprietary barrier cannot be used in this case due to the 
potential severity of the problem.) 

2. If part cannot be substituted, then reliability/part specialist survey of 
Sloan should be made. 

COHTNACTOR'S COMMENT 

1. No known substitute. Sloan device is a 2N3866 chip in a 4 lead TO 46 case with 
isolated collector and case grounded for RF isolation. 2N3866 is in T0-5 can 
and grounded collector configuration. 

2. RCA will conduct vendor survey of SLOAN. 
3. Item remains OPEN pending vendor survey. 

TEAM CAPTAIN RECOMMENDATION 

CATEGORY REMARKS 

rt1 ~( ~ w--ttt ~-OM ~J.;. ACTION 

M'l'l~ f 
SUSPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE Of BOAQn r.H AIRMAN 

·Approved 

SUSPlNSE 

□ Disapproved 
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TYP E OF REV I EW , CDR NUMBER CDR-R-17 
REVIEW ITEM DISPOSITION VE HI CL.Ei CO ORDl "A TI ON 

DATE , ';}/ 4/ (U 

INITIAT OR ORG AN IZATI ON SY STEM TEA M NAME 

R. Sinderson MSC/EE16 LCRU R&QA 
DISCREPANCY / PROBLEM TITLE 

S-Band Transmitter MOSFET 3Nl54 
I 

Same as :foDR-16 

JUSTIFICATION 

Same as lcnR-16 

RECOMMENOAT IO""' 
Same as CDR-16 . RCA sales personnel, Roger Fournier, have indicated that 
parts 3Nl87 , 3N200, may be a good substitute since it has diode protection 
and will be qualified shortly. 

CONTRACTOR ' S COMMEN T 

1. Conic application is amplifier circuit. 
2. Replacement parts are being review by Conic. 
3. Item remains~. 
4. Preliminary indication shows possible substitution but will result in 

. schedule and cost impact. 

TEAM CAPTAIN RECOMMENDATION 
CA TE GORY REMARKS w~t~ "'~Ck~ ACTION wrrJ~F' ~rg4 
SUSPEN SE 

BOARD ACTION 
CATEG ORY REMARKS 

ACTION 

SUSPEN SE 

ACT I ON 

□ 
SIGNATUR~ OF BOARD CHAIRMAN 

Approved 

SUSP ENS E 

□ ·DI sapproved 
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,YPE Of REVIEW, CDR NUMBER CDR-R-i'.?./) 
REVIEW ITEM DISPOSITION VEHICLE, 

COORDINATION 
DATE 1 g/16/70 
INITIATOR ORGANIZATION SYSTEM TEAM NAME 

. H. Farcus RCA LCRU R & Q;. 
D1$CR£PANCY/PROBL£M Tl TL£ 

Circuit Breaker ' 
1. RCA requires that circuit breaker button be provided with a white finish for 
thermal considerations. 

2. RCA requires that supplier acceptance test all circuit breakers at 180°F and 
1 -4 In accordance with specification. 0 MM Hz. 
3. Supplier can supply dash 0086 part from stock. Dash 0085 part which was ordered 
,-,il l t ake six mon+.h!=: - Difference is in construction of terminals. 
JUSTIFICATIOII 

1. Supplier will not comply with RCA request and in addition disclaims any part 
responsibility if RCA performs any modifications (i.e. button finish) 

2. Supplier will not guarantee part at temperature above 150°F and will not 
perform requested acceptance tests. 

3. Maintain schedules. 

UCOIUIENDATIOII 

1. RCA will obtain parts with standard finish and refinish in house. 

2. RCA will perform 180°F@ 10-4 MM Hg testing on all circuit breakers as part of 
RCA PMI inspections. 

3. RCA to establish mechanical differences and if not significant use supplier's 
dash 0086 part in lieu of dash 0085 part. 

c.GM .u,.u.~ £ ..c.o111~ r 
MSC COMMENT 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY REMARKS 

ACTION Con;{¥A A7:fl/Jd.-
SU SPENSE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE Of BOARD CHAIRMAN 

Approved 

SUSPENSE 

□ DI sapp roved 
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TYPE OF flt',' I EN 1 Pn ~-CDR NU MD E R •PefiR:J.'16 
VEHICL E , REVIEW ITEM DISPOSITION 

COORDl,,ATI ON 
DATE 1 9/4/70 
INITIATO R ORGANIZATION SYSTEM TEAM NAME 

R. Sinderson MSC/EE16 LCRU R&Q,A 

DISCREPANCY / PROBLEM Tl TLE • Time Share Switch MOSFET 3Nl38 
RCA Mosfet 3Nl38 is not considered to be a high reliability component 
1. Part has had v~ry limited previous usage, 
2. Part does not contain zener diode protection and therefore is very susceptible 

to damage during handling and installation. 
3. RCA sales personnel do not recommend this part for hi-rel usage, 

JUSTIFICATION 

1. Planned qual t esting will cost NASA $3585. 
2. Qual testing cannot eliminate the handling/installation susceptibility to 

damage problems, 
3. Since the use of MOSFETS with diode protection is customary for hi-rel applica~ 

tion, it is not understood why RCA selected the 3Nl38 part. 

""'"'""'" ., ' , ' ~ Subs ti tut-{e-part ~ oi;_e 'hich ):it's d~9ae prot ion and eferab~t w~ 
~£ti';!'! ' es t ))• h and consi_derablv previo usage, may be,- le to SUJ> y 

qualified p-?r t f rom their . ovm tock s . ce they a larser of MOSFET uni ts. 
. ,par t s 3IH87 _9r~20__,~ ---__ _ _p6ssi _ e subs~i e.) _ , . . <7 -:, -:> _J 

~ . ': /.J' - e, ;p ~ L<! I ' j- }vf 2/V 3 0 / [__,,) j//. 
I -: , , A-- ;Q:; I _(00 'li . '') _.--.: .. z.-0~1t/,.,,~ , ..,._-?.;.~.,,,..., ; n,[)I) yr; 1 L - ,-_ 9.... -. . T .7 .... '\t--. -, 

CONTPACTOR'S COMMENT / I ,· 

_- ., _ _-_\ • ((_ C. ~ W ;\ \ 9 . V'cA.~VC~ -·v.J ~ ~ - '2."-' 1,&2-'&-~ re~rP~~ ~,._, r-3? -
-

W\\\ CA.dv,~ ~ ()\~ (~ e1 ~11~/10 

TEAM CAPTAIN RECOMMENDATION 
CATEGORY 

""'(Y)~c Ck~ =~'-~9 I~ ACTION Wl'Y)8r-~ C( 

SUSPEN SE 

BOARD ACTION 
CATEGORY REMARKS 

ACTION 

SUSPENSE 

ACTION 

□ 
SIGNATURE OF BOARD CHAIRMAN 

.App roved 

WN~ SUSPENSE 

□ Disapproved 
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MINUTES OF MEETING 

DATE 9/17/70 MEETING NUMBER __ cn_R __ AGENDA ITEM _ _;1;;.:;;·2;..;....o.;.__ 

SUBJECT ___ __..:,Ge,.._n~o~ra~l........::S~e~!~s-10~n..e.-________________ _ 

SUMMARY OF DISCUSSION: 

A General Session was held starting at l P.M. on 9/17 for purposes of 

review and disposition of Review Item Discussion. The following is a 

summary of the RID 1s discussed with disposition. (See attached sheet) 

ACTION ITEMS: 

NOTE: These Minutes do not constitute contract change authorization. Changes 
to contract or schedule must be negotiated. 
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AGENDA ITEM 12.0 
. 

RIDS Closed RIDS Closed .RIDS Closed RIDS RIDS 
OrginEltion/ No Additional MSC RCA Withdrawn Referred 
Agend.1 Item Total RIDS Action Req'd. Action Req'd. Action Req'd. or Rejected to Board 

•---

General 1.0 thru 6.o 2 G-001 G-002 

Electrical 7.0 54 E-020, 023, 024, E·-001, 003, 008 1 E-002, 005, 00 E-004, 013, E-<>54 
037, Ol.t5 009*, 012, 014, 007, 009*, 010, 032 

025, 027 011, 015, 016, 
017, 018, 019, 
021, 022, 026, 
028, 029, \ 0)0, 
031, 033, 034, 
035, 036, 038, 
039, 040, 041~ 

N) 042, 043, ow., 
O') . 046, 04 7' 048, C11 

049, 050, 051, 
052, 053 . 

Mechanical 8.o 34 M-003 M-001, 010, M-004, OOS, M-002, Oo6, M-012, 014, 0lS, 
016, 019, 031 007, 008, 011, 009, 013, 024 021, 022 

017, 018, 020, 025, 030 
023, 026 ,: 027, 
028, 029 ,: 032, 
033, 034 

' ' 

Thermal 9.0 7 T-005 T-006 T-001, 007 T-003 T-002, 004 

. 

* Joint Action 



• 
Orgination/ 
Agend.1 Item 

Test 10.0 

Program Support 11.0 

Total RIDS 

24 

19 

RIDS Closed 
No Additional 
Action Req'd. 

R-001, 015, 018 

RIDS Closed 
MSC 

Action Req'd. 

C-003, 005*, 
016*, 024 

R...oo5, 011 

~----------+----- , ..... ➔-------~~-t--<-•:\.."""'"~-- .. -....--.~ 
0) LCRU CDR Board 1.4.0 . 15 - count C-019 

in categor s 
above 

r ' 
G-002, M-012 
M-014*, M-015t, 
M-021*, M-022*, 
T-002, T-004, 
C-019, R-013 

AGENDA ITEM 12.0 

RIDS Closed RIDS 
RCA Withdrawn 

Action Req'd. or Rejected 

C-004, 005*, C-OC>l, 002, 
006, 007, 009 -013 
011, 014, 015, 
016*, 017, 018, 
020, 021, 022, 

023 

R-002, 003, R-009, 010 
004, 007, 008, 
012, 014, 016, 
017, 019 

M-014*, M-015* •. . E-054, C-008 
M-021*, M-022*, R-oo6 
C-012 

RIDS 
Referred 
to Board 

C-008, -010, 
.. 012, 019 

R-oo6, 013 
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MINUTES OF MEETING 

I 
i 
f 
I 

DA TE 9 /17 170 MEETING NUMBER CDR AGENDA ITEM 13. 0 -----
SUBJECT LCRU Demonstration -----------------------------

SUMMARY OF DISCUSSION: 

A Demonstration was held on 9/17 with the GCTA/U:RU/MSFN configuration 

uplink and downlink including TV, voice and data, and uplink command. The 

demonstration was accomplished in accordance with the LCRU Demonstration 

Outline provided herein as an attachment entitled "Electronic System Test 

Laboratory - Demonstration of LCRU Performance for Ciritical Design Review". 

The demonstration results are summarized as follows: 

1. TV-21O 1 and e,, link - worst case. 

Acceptable on both with some breakup showing when additional pre

emphasis was included. RID-E-O54 was issued on this aspect. 

2. Downlink voice/data with 1.25 MHz subcarrier - PM-WB and FM down-. 

link 210' and 85 1 link - worst case. Acceptable - no data 

dropouts. 

3. Downlink voice/data - 210 1 and 85 1 link - worst case • . On PM-NB 

and FM and baseband modulation. Acceptable - no data dropouts. 

4. Uplink voice/command - 210 1 and 85' link - worst case. Acceptable. 

5. Double Talk - with and without subcarrier - acceptable no data dropouts. 

6. Uplink voice/command with PRN ranging 210 1 and 85 1 link worst case. 

Acceptabie; PRN did not cause inadvertant squelch of S-Band receiver; 

all commands to GCTA simulator were verified; PRN did not trip VHF TX. 

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

267 



MINUTES OF MEETING 

' 

! I .u 

DATE 9/17/70 MEETING NUMBER CDR AGENDA ITEM lJ.0 -----
SUBJECT LCRU Demonstration ----------------------------

SUMMARY OF DISCUSSION: 

7. Uplink/voice/comparison of LM/EVA and LCRU/EVA VHF links. LM post 

detection audio power output was +3.5 db above LCRU level. This 

compares nominally with modulation indices used. 

A report will he prepared on the demonstration test and will be provided to RCA 

by October 2. 

ACTION ITEMS: 

NOTE: These Minutes do not constitute contract change authorization. Changes 
to contract or schedule must be negotiated. 
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tL~CTRONIC SYSTEMS TEST LABCnATORY 

DEMONSTRATION 

OF 

LCRU PERFORMANCE 

FOR 

CRITICAL DESIGil REVIEW 

Communication Systems Engineering and Test Branch 

Te lemetry and Communications Systems Division 

Manned Spacecraft Center 

September 17, 1970 
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LCRU DEMONSTRATION OUTLINE 

I. LCRU FM/TV MODE 

A. Demonstration of TV, voice, pulse amplitude modulated 
PLSS status data, EKG , and LCRU status data performance 
through 85 and 210-foot ground stations. 

B. Der::onstration of up voice and television control unit 
command performance (124 KHz voice subcarrier and 
70 KHz con:r.1and subcarrier). 

C. Derr.onstration of television control unit command performance 
and S-band receiver squelch with uplink Combination r 
(30 KBz voice subcarrier and 70 KHz com:nand subcarrier). 

II . LCRU TV RBMOTE MODE 

A. Den!onstration of TV performance through 85 and 210-foot 
grou:id stations. 

B. Demonstration of television control unit command performance 
with uplink Combination 7. 

III . LCRU PM WIDEBAirn (PMl/WB) MODE 

A. Demonstra;tion of voice, pul se amplitude modulated PLSS 
status data, EKG, and LCRU status data performance through 
85 and 210-foot ground stations. 

B. Demonstration of upvoice perfor~ance (124 KHz voice sub
carrier only) . 

c. Demor.stration of squelch action as uplink signal level is 
slowly decreased below squelch threshold. 

D. Demonstrat i on of squelch action as uplink signal level is 
slowly increased from below squelch threshold. 

IV. LCRU PM HARROWBAND (PMl/NB) MODE 

A. Demonstration of downvoice, pulse amplitude modulated FLSS 
status data, EKG, and LCRU status data performance through 
85 and 210-foot ground stations. 
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MINUTES OF MEETING 

DATE 9/18 MEE TING NUMBER CDR AGENDA ITEM 14. 0 ----- -----
SUBJECT General Session ------------------------------

SUMMARY OF DISCUSSION: 

The following RID's were discussed: 

General 
Electrical 
Mechanical 
Thermal 
Test 
R&QA 

RID-G-2 
RID-E-54 
RID-M-12, 14, 15, 21, 22 
RID-T-002, 004 
RID-C-008, 010, 012, 019 
RID-R-6, 13 

A RID Summary was presented by MSC. 

RCA stated that they would accept RID as direction to sum it a pplicable EC P's. 
MSC requested RCA to proceed on immediate implementation: of: 

CDR-M-21 - Pre-Launch LRV items 
ECP submittal date -----

CDR-M-22 - LGA pointing adjustment 
ECP submittal date -----

MSC approved RID-T-004 - Thermal Mockup RID Test No. 2 as written, however MSC 
will adv ise RCA of final chamber availability on 9/21. 

MSC agrees with RCA comments on RID-T-002 - High Gain Antenna Thermal LRV 
Interface. 
H. J. Hamlin indicated that TI-5 is planned for 20 October 1970 at RCA, Camden, N. J . 

ACTION ITEMS: 

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

DATE 9/18 ------- MEETING NUMBER CDR AGENDA ITEM 14. 0 (Cont'd) ----- -----
SUBJECT ___ Ge_n_e_r_a_l_Se_s_s_io_n ___________________ _ 

SUMMARY OF DISCUSSION: 

MSC delayed final action on pre-emphasis RID-E-054 until approximately 10/1 since 
results using the TRW demodulator may be available by then. MSC stated that pre
emphasis· tearing on 210 1 dish was undesirable while the 85 1 picture without pre
emphasis appeared acceptable. 

MSC will provide LM-MESA data to RCA (RID-C-010) on 9/21. 

RID-C-019 - MSC concurs in RCA Comment 

RID-R-13 - LM data to be supplied on 9/21/70 
LRV data to be supplied on 10/1/70 

RID-M-12 - MSC stated that RCA should connect FBU unit (DVT-2) to a second EM 
deliverable on 12/15/70 and retain Flight Model No. 4 in the Program. 

RID-G-2 - MSC is reviewing the SR/TV Chamber for improved reliability. 

RID-C-8 - RCA to continue with RL on front panel. RID disapproved • 

. RID-.R-6 - Withdrawn by Originator 
I !. I 

ACTION ITEMS: 

NOTE: These Minutes do not constitute contract change authorization. Changes 
to contract or schedule must be negotiated. 
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At:t-<lnc\eer,: 
RCA 
J.Bat!ilit) 
,J • Li C.JJe.t t 
R. Holst on 
.t~~~t 
}'D9/I~. Spe.ier 
1m'i.6/n. Sinderson 
FC2/E. 1'1ei1rlell 

Ji. Ponning.t,on 
cr·22/n. BrooliS 
OF/C. }aal)(ish 
r:£2/W. Perr-~• 
EB16/H. Far,r,e..r-

LCRU CREW STATION REVIEW 

AGENDA ITEM - · 16. 0 
RC'.k I 

. . LCRU .Progr~ l•~anngor 

c. Ri t:t.,e1 .. house 
,T. J,~iller 
H. Sohul'l-t 

E£/R. sa~'er 
PA/D. Pendley 
CFl3l/G. Franhlin 
PD~/H. Scott 

w ~ Ooetlt.ler 
C~3'4(J. nobert,s 
<JB/J. !Nin 

R. Parker · · 
LEC 
C:-coe 
C. H&dclfok 

tJ 

284 

.. 



• 

1/,e, 1/:2 ~ ?,, 

AGENDA ITEM 16.0 

KBET'lUG JIJJIDmS 

i..r.Rll. am'w STAT.I~ Rm'IBif 
J~C/Bh\s. 5, Sept.mhor 21, 1970 

A LCRU cre.v at,ation l"~\'ielf waa hf:.ld as a delta to the. en., to \'erify 

/l- S POI~ 

'he.r<hfare int.t-.rfaces wit.l'J tl'Jt-. Il~ J-$Sh 1 the,. ~\1, am! t.be GCZA. Jin, l.n'in , 
Apollo 15 cr.e~n, perrorned siniulated miaaiOY> umu deplo)'ttlent, and 
opttrot.~ons in a pressure su1 ted· on,•iro~l."l.lent. 

Onl.~1 minor difficulties vcro oxperienc·ad in the interface operation•. : . 
O>le sienificant potential 1·equirerr.e1lt cbauge wa& for tbe LORU t.() 'btt 
S't-nir,ped on the PlSS as e.n option to the handc&rr)' mode. !!he follotting 
d&tailcd action item were assigned to RCA, oxccptwhere noted. 

1. Ensure that Hah sight has a positive 90° atop in both C'l~ nn~ CCW -
extrema positions. (Wtt.hout, this stop, interference can exiat \<hicll pre\'ents 
unfold.ins of tho e.ntenna.) · 

2. Ensure that HM deployment collars unfold/fold force (10 lbs . rriax.) 
ir. \'el"ifie.d b~t acceptance test &i'ld ensure that dust. c.over (H-P1:&.ll:) docs 
riot int.ex-re.re ~i th Sliecl1anicel titant. ('lhe crelC'lll9.n ha4 dU'ficnlty in _ 
lrir.hins i;h'=" cr:i:Uc.r in U~e deplo),e.d poci tion.) · 

3. Det.err.dnf' bl• ~ct vhe-thex- the PLSS antenna can pierce t.J1e. Hf'.h irie.sh~ 
(!lh~ PI.SS anfonna cicmtfs.ct..ed the BAA met.h cm B(Weral occeaionc and thh 
seenis· t-o 'bo Ul'lJWoidablc 'from a pract.ical \'itn.1)t>int.) 

1,. HOA ca\,le cm·tlet needa t.o be n:o,•ecl to pre'\,emt inttrreren,~e. with uie 
se.c:cYl0ary handle poai t.ion. · 

5. Ensu.r,:. a~equat. a1.T"a1n :rc<(lief, c-.r1-mp protoc't,ion, etc, on HD.A cable a't. 
outlc~ of antenna. 

6. Con.tour the HM uast flange to preclude interfere.nee with tlle enct of the. 
pointing handlo. · · 

'l. Ensu:re tha.t HGA l'ib tips do not h.ans up in the1r o~ed pod tio.n. 

8. He:16ht a~,Nstment narx ahtl\lld be pla~a on HGT, upper- ™1st. t.(> shl:1lf full 
ext.ens ion. 

9,. Ensure that 't,·ninin!~ unit. nir.l~t 'ia vu:-:; aiu:1ler to night EJiB))t · 
nie.c:hanical/optical configuration. RCA to ad\'1se MSC of pD&Dible. impact, 
to CQ\15 RCU co1>t.ins. 

10,. Light at.itch t.ho f'rcmt edg~ of th.i: to,r, ~o,1er tbernal large blanltet 
. t.o pre,•ent, ir1ad,,ert1nt. r~11JC>n.l. l'>f th~ ec:n1e.r durins norr.al opening operat,ion. 

11. Plti.<:e r,tlll'.ttt.nc.lat,,u-e "Opr.n", · '\ti th pointing arrcnr, on top o1.' each 
radiator tllernsl cov~r at th~ edge \fhieh ie r-emo,,ed by the er~. Also e.d.d 
"6~i11 arHl "351.," to applicable blanket. 
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12. Re.deaign right rear corner of the top thcrnal blanket ·cover to prevent 
in1.erfcronce with the catta le"er on the LCRU moU11ting p~t. 

' 

13. F..nsw-e adequa'tt, thermal . CO\'Bt opening for \IJD-~ antenna considering 
blanket fi t.rnent. t.olc1•anees. ('Jhe. trdnine unit. -was not aligned properly. ) 

11,. Place. velcro on tc,p side or top thermal co,1ors for t.ie-dcnm whon • 
co,1erc are opened. (l-'8B& crew tiir,e t~n prc,~io,is- nietbod.,) 

l5. n,e RCA dos1gned handle for the pandcarry motle is acceptable., ancl is 
compatible fo1· direct I~U retrf.)\'Ct.l from tho MESA. · 

16. Place n*nele.ture "Pross" on batter~• d~or latch. 

l'f. Cha.nse. LCRU-LR\' cable lansth from 15 in. t-o l?. in. Lee.,,e u:nt1-0C·TA 
cable le.nr,th at 42 in. Leave HGA and U'J• RP cableo at previous design· 
le.nr,\:Jis. 

18~ Place \'elcro 1'J>ile 11 on L'.lk cable · at. poi11ts lS in. ana · 36 1,1. 1'rom. 
front of. 1,mu RF connector t.o n.-ate ~i th \relcro "hoolL" to be placed orJ _ unr. 
2lH: details of, t.his l<'ill be dot'.\lllieU'IA:a in llW .nut 'b;i• li'.SC fonw .. up act1on • 

. i'hc LUh. cable ~•ill be routed around t.he . right. side of the l'..RV. · 

19. Place du.st co\fers on ends of all open connec.tOl"S to prevent duct ~ntr~• 
durins ini tiGl inBtallat-ion 'by t.he crew. 

20. Design a t.1e .. down on the LGA ct.a ff for the ml' ce.bl.e • 

21, Color code z.o. cor.intctors - red for LCRU, blue for- OCTA. {?1.nc w. Perry 
to notify RC:-~/AAD of color code. for (;OIi\ ft'..U:king.) . 

23. Add an end .slot c.u.rvat\U'e (detent..) on HG.ti ne.at e.dnpter. 

24. )"8C to ensure that L.~\' lab shm!s e.ligrummi, r.iatlf for HOA TIJ&St. ad!lpter. · 
( o.nd alao C~n\ ede.pt(!X'). 

- . 

25. RC'.h to present concept and F.cP for PLSS umu o:t,t:achtt~nt for h.and.carr~• 
u.<,tle option at TI-5. 

?.6. l~C 'lb notif'y GltC that T>allet fabric.at.ion 'tf!chnique (ovl'rlapping scruw) 
used for training pallet il'J not itl ac.c.c.'>rd nth lCD e.llo'\-'ed \'Olurne din.iensions 
for L<$U, ( '.lhc L<mll wiU. · .ne>t 1.'i t, tho t,re.:l.ning pall.ct,,.) 
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