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ROIi LUNAR SURFACE TIME LINES 

Timeline #1 

Three 7- hour EVA's (6-hour LCRU operation/EVA) 

14 hours between EVA's 

14 hours "TV-standby" time followed by 30 minutes of TV operation (after 
final EVA) 

Timeline #2 

One 5-hour EVA (4-hour LCRU operation), then 

14 hours to next EVA 

One 6-hour EVA (4-hour LCRU operation), then 

13 hours to next EVA 

One 4-hour EVA (3-hour LCRU operation), then 

5 hours to next EV A 

One 4-hour EVA (3-hour LCRU operation), then 

14 hours "TV-standby'' time followed by 

30 minutes of TV operation (after final EVA) 
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ROIi HOT MISSION TRAVERSE 

The LM is assumed to land on a 7° slope with the sun at 20° to the true horizon at 

landing. The sun is assumed to advance at 1/2° per hr. 

Stop Time at Stop (Min.) Lurain Angle 
Traverse Time to 
Next Stop (Min.) 

LM 30 +7 33 

1 20 Level 14.4 

2 25 +70 17.5 

3 15 +20 5.9 

4 25 +70 14.1 

5 25 +70 6.7 

6 15 +70 9.6 

7 20 Level 24.4 

8 20 +20° 27.4 

9 15 +20° 6.0 

10 15 +20 6.0 

LM 30 +70 

255 min. 165 min. 
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RCII COLD MISSION TRAVERSE 

The LM is assumed to land level at a 5° swi angle, with the sun angle subsequently 

advancing 1 / 2° per hr. 

Stop 

LM 

Shadow Line 

1 

2 

3 

Shadow Line 

LM 

Time at Stop (min. ) 

60 

25 

20 

15 

30 

150 min. 

Sun/Shade 
Traverse Time to 
Next Stop (Min.) 

Sun 26 

Sun/Shade 33 

Shade 31 

Shade 26 

Shade 34 

Shade/Sun 120 

Sun 

270 min. 



ROIi 
LCRU HEAT DISSIPATION (WATTS) INTERNAL 

BATTERY NOMINAL VOLTAGE SUPPLY 

Subassembly PMl/NB PMl/WB FM/TV 
TV RMT 

PM2/NB 
(Standby) 

VHF Heceiver 1.17 1.17 1.17 1.17 1.17 

VHF Transmitter 3.45 3.45 3.45 0.35 3.45 

S-Band Receiver 1.00 1.00 1.00 1.00 1.00 

PM/PM Transmitter 41. 0 41.0 0.29 0.29 0.29 

FM/PM TransmittP.r 0.29 0.29 45.7 0.29 45.7 

Up-Link Signal Processor 0.15 0.15 0.15 0.15 0.15 

Down Link Signal Processor 1.76 2.46 2.46 2.46 1. 76 

Voltage Regulator 2.29 2.42 2.42 1. 67 2.29 

DC-DC Converter Idler 1. 62 1. 62 1. 62 1. 62 1. 62 

TOTAL 52.7 53.6 58.3 9.00 57.4 

Heat Dissipation Using External Power 

LCRU 52.7 5::S.6 58.3 9.00 57.4 

DC-DC Converter 14.7 14.9 22.1 3.35 16.1 

TOTAL 67.4 68.5 80.4 12.35 73.5 
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CONTROL PROCEDURE 

Time Blanket Setting 

First EVA Open 

First Rest Period 35% Open 

Second EVA Open 

Second Rest Period 65% Open 

Third EVA Open 

Standby Open 
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AT 20°SUN ANGLE AND A HOT TRAVERSE 
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I I \ 

\ I \ I CLEAN RADIATOR {aR=O.I) 

\ I \ I --- DUSTY RADIATOR{aR=0.2) 
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RADIATOR OPEN 35% AFTER I EVA 

65% AFTER 2 EVA 

100% AFTER 3 EVA 

20 30 40 50 6 0 70 80 
MISS ION T IM E-HRS 
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LCRU TIME LINE NO. 1 - HOT CASE 

/ LIFTOFF 
OPERATION 

EVA 1 COOLING MODE 1 I EVA2 I COOLING MODE 2 EVA 3 TV STANDBY 11 
(35% INSULATION) 

I I (35% INSULATION) (OPEN) 
11 

160 

I 11 I 
150 I I 11 

I I \ 
11 

140 
tO 

I I I \ 11 I 
I-' 
ts:> 

} I 
I \ 

11 
130 

NODE 96 \ \ j BATTERY CELLS \ I I 120 I\ I \. '\. 

I ' ......... 

110 

....._ __ 
I ", I 1 1 

100 I ' I 11 

I "- NODE 66 I 11 I '-- FM TRANSMITTER 
90 

I I i I 
80 I I 11 

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 
TIME IN HOURS 



ROIi LCRU TIME LINE NO. 1 - HOT CASE 

X 11 <{ NODE 46 j_ __ 
s: 10 0 

EXTERNAL SINK WAX / 0 
w BO (SMALL SECTION) I II 
I- t-/ I ...J NODE 45 w 60 
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;i'" 
'-.. I II w 20 I '-.. 

u " II a: I w 0 Cl. I 
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I I I I 
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130 I I 
I I JNODE44 LL 
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w 120 I I 
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a: /...J .___ I :::> 

I __,._J I- ----
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::::... 

Cl. ~ I I 11 ~ I, ~ w /2 I 
I r✓ I II I-

100 II I I II 
h I 

I NODE 43 
II , 

I EXTERNAL SINK CASE 
90 I (LARGE SECTION) II 

I I II 
I I II 

80 I I II 

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 6 8 72 
TIME IN HOURS 



non LCRU TIME LINE NO. 1 - HOT CASE 
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I- 4 0 z /~TERNAL SINK ~ NODE38 
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I I I II LIFTOFF 
150 

I I I IV OPERATION 
0 EVA 1 

I 
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I (35% INSULATED) (35% INSULATED) (OPEN) ....... 14 0 

I 11 
,+-

I V NOOE35 11 130 I u.. INTERNAL SINK CASE 

- I (LARGE SECTION) 
I LU I I a: 120 / I :::> 

I- \,1/1~ <t ---
a: 

I II ---=::: 
~ 11 0 ':::::: v I ~ 

I I 
1 1 

LU 

f I NODE 36 I-
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11 

I 11 90 I I 
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I 80 I I 11 I 

l_ 
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 

TIME IN HOURS 
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DC CONVERTOR 

TV STANDBY 
(OPEN) 

NODE 20 
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CASE ABOVE DC CONVERTOR 

11 

'.;:~--------11 :::r :: 
WAX HEAT SINK 
CASE ABOVE FM XMTR 

11 

11 

11 

16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 
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LUNAR COMMUNICATIONS RELAY UNIT 

THERMAL DESIGN - Tl MELINE 1 HOT CASE 
WAX PACK MEL TING VS MISSION TIME 
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I I 
I l 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 

TIME IN HOURS 
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ROIi 
TEMPERATURE OF HOT SPOT VS 

TIME~ FOR VARIOUS HEAT SINKS 
COUPLING OF 3.0 BTU/HR° F (CASE TO SINK) 
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CL 
~ 
IJJ 130 
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W = 0.534 LB 

Cp = 0.22 BTU/LB°F 

Rt =0.14 BTU/HR°F 

NO HEAT SINK 

1.0 2 .0 

RADIATOR TEMPERATURE 

3.0 

TIME(HRS) 

4.0 

RIGHT SINK 

BOTH SINKS 

BOTTOM SINK 

5 .0 6.0 
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ROIi PANEL METER THERMAL ANALYSIS 

METER CASE 

METER WORKS 

GLASS FACE 

CASE & GLASS FACE WELL COUPLED TO LCRU STRUCTURE AT 120° F 

THERMAL COUPLING WORKS TEMP. 

RADIATION 206°F 

CONDUCTION & RADIATION 155°F 
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MINIMUM CURRENT VS TEMPERATURE, 
7.5-AMPERE CIRCUIT BREAKER 
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ROIi LCRU ANTENNA 
THERMAL MODEL CHARACTERISTICS 

REFLECTOR MESH 
• TRANSMISSIBILITY 
• EMISSIVITY 

MATERIAL FINISHES 

0.83 
0.10 

• ALUM ALLOY - CHROMATE IRIDITE 
• HELIX RADIATOR - BARE GLASS-EPOXY LAM. 
• PC BOARD - BARE GLASS-TEFLON LAMINATE 

THERMAL CONDUCTION 
• SIGHT INTIMATELY COUPLED TO BRACKET 
• REFLECTOR DECOlTPLED AT HINGE JOINTS 

THERMAL RADIATION 
• EXCHANGE BETWEEN SURFACES CONSIDERED 
• FIXED TEMPERATURE SURROUNDINGS: 

LUNAR SURFACE 
REFLECTOR MESH 
SPACE 

HIGH TEMP. LOW TEMP. 
ANALYSIS ANALYSIS 

+220F 
+300F 
-460F 

-200F 
-200F 
-460F 
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ROIi LCRU 
HIGH GAIN ANTENNA 

A TIIEH.MAL ANALYSIS WAS PEl{FOH.MED TO DETEH.MINE EXTH.EMES OF TEMPERATURE EXPERIENCED BY THE 
LCRU OPTICAL SIGHT WHEN COUPLED TO THE ANTENNA AND EXPOSED TO A SPECIFIED LUNAR ENVIRONl\IENT. 

CONSIDERATION WAS GIVEN TO TWO TYPES OF SIGHT SUH.FACE FINISH, BLACK ANODIZE (RCA 039) .-\ND 
CHROMATE IRIDITE (H.CA 135). COMPAH.ISON IS MADE OF THE SIGHT THEH.MAL RESPONSE WITH EACH FINISH. 
DUE TO THE UNCERTAIN DESIGN OF THE BH.ACKET CLAMP TO THE SIGHT AND, HENCE, UNCEH.TAIN THERl\IAL 
PROPERTIES, RESULTS FOH. A LOOSE COUPLING AND FOH. A TIGHT COUPLING AH.E PRESENTED TO FOH.l\I AN 

f ENVELOPE WITIIIN WHICH ACTUAL RESPONSE WILL LIE . 
w 
0 

RESULTS OF TI-IE LOW TEMPERA TUH.E TRANSIENT H.ESPONSE AH.E PH.ESENTED IN FIG UH.ES 1 AND 2. 

MAXIMUM SIGHT TEMPERATURE WAS COMPUTED FOH. A LUNA!{. SUHFACE TEMPERATURE OF +220F. 
THE EQUILIBRIUM TEMPERA TUH.ES ARE: 

FINISH 

BLACK ANODIZE 
CHROMA TE IRIDITE 
CHROMA TE IH.IDITE 

BRACKET COUPLING 

TIGHT 
TIGHT 
LOOSE 

TEMPERATURE 

196.F 
28G°F 
30G°F 

TI-IE ANTENNA WAS CONSIDERED IN AN ERECTED CONFIGURATION IN THIS ANALYSIS AND TI-IE SIGHT WAS 
ORIENTED TO RECEIVE MAXIMUM SOLAR LOADING. 
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ROIi LCRU ANTENNA THERMAL MODEL TEMPERATURES 

HOT TElVIPERATUHE CASE 
BLACK ANODIZE FINISH 

280 F 

230 F 

1 :lO F 

2 -15 F 

200 F 

.______ - 4 GO F 

~220F 
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ROIi LCRU ANTENNA 

MATERIAL TEMPERATURES 

ALLOWABLE 
MATERIAL TEMPERATURE 

POL YlJRETHANE FOAM 275~ F CONTINUOUS 
(E&C TYPE SH) 325° F SHORT TIME 

GLASS-TEFLON 500°F 
LAMIN"ATE PC BOARD 

ALUM ALLOY 
400° F (l) STRUCTURE 

(CHROMATE IRIDITE 
FWISH) 

OPTICAL SIGHT 212°F 

COAX CABLE ( >200' F) 
CONNECTOR 

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

PEAK TEMP. 
EXPOSURE 

270~F 

160°F 

2so· F 

180°F 

200<F 
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SIGHT TEMPERATURE (NODE 40) 

BLACK ANODIZE FINISH 

1-SOLAR-

+IOO INPUT 

+80 

+60 

+40 

+20 

-20 

-40 

-60 

-80 
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-20F LUNAR SURFACE 

I HR. 1.5 HR. 

-290 F L UNA R SURFACE 

IHR. 

LOOSE COl' PLING 
m BRACKET 

2 HR. 

TIGHT CUl'PLING 

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

3 HR. 

-120 ,._ _ __._ __ ........_ ___ __._ __ ........__-----1. __ .....J._ _ ___J 
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OPTICAL SIGHT TEMPERATURE 

(NODE 38) 

LUNAR TEMP. = -200F 

ANTENNA FINISH - GOLD IRIDITE 

TIGHTLY COUPLED BRACKET 
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a: ~ o,----------~~~----------2-HrR_. ___________ 3:,:H~R-
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TIME (1000 SEC.) 
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SIGHT TEMPERATURE (NODE 40) 

CHROMATE IRIDITE FINISH 
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___ SOLAR __ _.~ 

INPUT 

LOOSE COUPLING 
1D BRACKET 

TIGHT COUPLING 
TO BRACKET 

.,_------SHADOW------~ 
-200F LUNAR SURFACE 

+20 -20F LUNAR SURFACE 

I HR. 1.5 HR. I HR. 2 HR. 3 HR. 
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SIGHT TEMPERATURE VS TIME IN SHADOW 

CURVE A - EFF. RAO. AREA = 51.2 IN 2 ( BLACK ANOOI ZE) 

CURVE 8 - EFF. RAD . AREA= 361 IN 2 

(EYEPIECE RADIATION IS CUT IN HALF 
DUE TO EYE SHADE ACTING AS A 
RADIATION SHIELD ) 

- 200 ~-~-~ _ __. __ ...__ _ _._ _ __._ __ L...-_.....__ _ __._ _ __., __ ....__ _ _, 

0 4 8 12 16 20 24 28 32 36 40 44 48 

TIME- x 1000 SECS 



ncn 

FUSION MATERI~ 

MELTING HEAT OF SPECIFIC 
MATERIAL POINT °F FUSION BTU/LB GRAVITY REMARJCS 

D• DOCOSANE C 22 H46 112 107 0.794 INCLUDES HEAT OF TRANSi· 
TION AT 109°F 

n• OCTADE r.ANE 82.4 105 0.782 
(C1s H3s) 

n• NONADU:ANE 89.8 80.6 0.785 
(C19 H40) 

n• EICOSANE 98 106 0.789 
(C20 H42) 
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SAMPLE: 

ORIGIN: 

0 

~ ::tNS'::t".R~ENTS 

Pan....Rt:. _ Q.0577 

Docosane Wax iJ~'a Pan & MH 0 0616 ATM. _ _ 7f,O_ mm Hg RUN NO. ining wt. 6. 0616----
Closed sample REF. DSC J_L. I .6. T. DATE S /15 /70 

PROGRAM MODE Heat 1 10 . I I if- OPERATOR _l~ ~ ritz - ---- SCALE _ _j __ _ _ ¼ _ 
SETTING 

liF == 5 6 . 2 Cai/ g ~ RATE _ __!9 - -- ~ ,START _ 2~-~C 
CouliQg Rate: 5% Min. 

- LC ...._ ~ : j \ ,✓ 
- , 

' /, / I 

/i'J 
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II ~ 
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r----.... 
"' I// V ~ 

~ ) :/ I 
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-- -; lj \..) ~ ~~ 
L-- --- l.---' / ~ 900 \ __, - h 

.0 rn / ,O - 40 i-- )0 60 7 IU u 90 10( 

T, °C (CORRECTED FOR CHROMEL ALUMEL THERMOCOUPLES) 
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SAMPLE: 
Eieosane - '!'echnieal 
Fisher 

ORIGIN: 

Pan wt •• o580g 
P,in & Samnle Wt. JJ6'56rt 

SIZE Rem~ining Wt •• o65h g ATM. 760 r.,m Hg RUN NQ, _______ _ 

REF. DSC Cell t T I 
SCALE 

PROGRAM MODE· Heat & Cool SETTING ~0_ -ji l 

,0. T. DATE __ ~5-_2_2_-7~0 ____ _ 

¼. OPERATOR J, X, Fritz 

• 20 o F + 5 IN HF • 3 6 • 6 Ca 1 / g RATE __ lO_ ~ · .STAJH~ C SHI T_ _ . _ ______ _ 
Cooling Rate• 5°c/min. 

' -

\ 
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l\ 
C\ / . /' Cvr \, 

f V 
V \ -

r '-- ( ·1 J • 

~ 900 
-120 -100 -80 -60 -40 -20 0 +20 +40 +60 +80 +100 

T. °C (CORRECTED FOR CHROMEL ALUMEL THERMOCOUPLES) 
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SAMPLE: Na2H P0 4 12 H20 

Sealed Pan 

ORIGIN: 

~ .....__ ,~ 
~~ 

~ 

\ 61 \ 
"-....- ,,,, ---.... 

I 

I 
[_,I 

10 20 

Pan Wt.: .0579 g 
~ :IN"STR"'C.J"lv.[EN'TS 

Cdll & ~; .. y. .Go~&-,1:,---.-----------...-------------. 
SIZERernains: .0620 g _ _ ATM. _ _ 760 mm Hg _____ RUN NO. ____ __ _ 

REF. DSC , _____ _ j T - ~ DATE 5/14/70 

PROGRAM MODE _!!ea__!= 6:'C~~~- SCALE _ l_l_Q_ i£:~ ¼ OPERATOR J. X. Fritz 

SETTING,., - HT = 64,2 Cal/gm 
RATEi_ -~-~R_ lif.-.STA8Tc/l~_ ~c __ ___,_q------Cool: ng ate c 5 Min. ~ 

~ I 

~_;-.,...__ ------/ -....... 
~ --- ........___ 

' 7 / 
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I V r ------ ~ 

u i... 

~ ~ 900 

30 40 50 60 70 80 90 lOG 
T,°C (CORRECTED __ FOR CHROMEL ALUMEL THERMOCOUPLES) 



ROIi MIXTURE OF DOCOSANE AND EICOSANE 

a:i 
..J --::J 
I-
al 
z 
0 
Cl) 

::J 
LL 

LL 
0 
I-
<t 
w 
J: 

110 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 ...___._______.__...,______.___..____.____,__...L-__._____, 

0 10 20 30 40 50 60 70 80 90 100 

% DOCOSANE 



ROIi THERMAL TEST DATA, DOCOSANE WAX 90%, EICOSANE WAX 10% 
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SAMPLE: 
Docosane Wax 907. 
Elcosane Wax 107. 

Part 2 
ORIGIN : 

'- --""-..~ 
........ 

'- 1'2-, 
r-,..._..- ... ' ~ 

• 'iJ 

"-

~ 
J .. -'I 

10 20 

Pan Welght & Sample·067l 
Pan Welght . 0577 

~ l'.NBTR.:t.Tl!o4EN"X'S 

SIZE Sample We lght .0094 ATM . 760 mm Hg RUN NO . 

REF . DSC Ce 11 l_ .::'.'.:I. T DATE 7-2-70 

PROGRAM MODE Heat -Cool SCALE 10 if- l ~ OPERATOR J · X • Frltz 

d' .ST~RT 
SETTING 

RATE lO 5 oc HF• 99.'1 en· /LB. 

\ 
;' 

I 
\, /1 / (\ 

~ 
, 

II~ 
I 

v-
'---

\ \_ ~ r// 
\ ,n 1/ 
'-/ l n 

~ - u 
' ~ J 

I I Iii 

\~ I I __...... ~ ... 

I__/ I - ~ ..------~ L---~ -- i------- :.~ 900 

JO 40 so 6(1 70 80 9(1 100 
T. °C (CORRECTED FOR CHROMEL Al UMEL THERMOCOUPLES) 



RGllcoNTAINER AND PHASE CHANGE MATERIAL WEIGHT 

Container Weight 
Phase Change 

Total Weight Container Material Weight 
GMS GMS GMS 

Top 802 1543 2345 

Internal 136 231 367 

External 412 844 1256 

1350 2618 3968 



ROIi RADIATING SURFACE 

DESIGN: 

SECOND SURFACE MICRO-SHEET GLASS MIRRORS (1.678 IN. X 1.012 IN. X .0069 IN.) 

CEMENTED TO TOP PHASE CHANGE MATERIAL PACKAGE WITH RTV 511 

CORNER MOUNTING AREAS COVERED WITH ALUMINUM FOIL COATED WITH 3M 
WHITE VELVET COATING. 

RADIATING AREA: 100% = 216 IN.2 

65% = 140 IN.2 

SPECTRAL PROPERTIES: 

INDIVIDUAL MIRRORS: ABSORPTANCE, a= .07 
EMITTANCE, E = .85 

CORNER MOUNTING AREAS: ABSORPTANCE, a= .21 
EMITTANCE, E = .88 

RADIATING SURFACE: ABSORPTANCE, a= .10 
EMITTANCE, E = .85 
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non LCRU THERMAL BLANKET 

- RADIATOR COVER 
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non THERMAL BLANKET DESIGN CHANGES 

CHANGES REQUESTED BY THE 
CREW STATION REVIEW MINUTES OF 
17 AUGUST 1970 AND INCORPORATED 
IN THE THERMAL BLANKET DESIGN: 

1. LARGE RADIATOR COVER (65%) 
ATTACHED TO THE THERMAL BLANKET 
WITH VELCRO FASTENERS ONLY. 

2. ANTENNA CONNECTOR FLAPS MADE 
LARGER TO ACCOMMODATE THE 1.0 IN. 
LONGER RF CONNECTOR HANDLES. 

3. RF CONNECTOR INDEX MARKS 
EXTENDED BEYOND THE THERMAL 
COVER. 



RCII THERMAL BLANKET 

CONSTRUCTION - - 15 LAYERS OF KAPTON AND MYLAR FILM, SEPRATED BY NYLON 
NET, STITCHED TOGETHER. 

OUTSIDE LAYER: 

IN-BETWEEN LAYE RS: 

INSIDE LAYER: 
(NEXT TO LCRU) 

THERMAL PROPERTIES 

SINGLE SIDE ALUMINIZED, .001 THICK KAPTON, 
TYPE H, WITH GLASS CLOTH REINFORCEMENT BONDED 
TO THE ALUMINIZED SURFACE; BARE SIDE OUT. 

DOUBLE SIDE ALUMINIZED, .00025 THICK MYLAR. 

SINGLE SIDE ALUMINIZED, GLASS REINFORCED, 
.001 THICK KAPTON, TYPE H, WITH THE BARE 
SIDE FACING THE LCRU. 

EFFECTIVE EMITTANCE Ee= .03 

EFFECTIVE ABSORPTANCE ae = .02 

OUTSIDE LAYER: a= .35 
E = .55 



c.o 
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CJl 
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ROIi LCRU THERMAL FINISHES 

ITEM MATERIAL 

CASE & COVERS: AL 6061-TG 

OVERALL 
1NSIDE* 

TOP** AL 
HANDLE 
MOUNT1NG LEGS (2) KAFTON, MYLAR 

MOUNTING LUGS CRS 
RADIATOR GLASS 

RF CABLES (2) GLASS BRAID 

(LSC380-601-2) 

VHF ANTENNA 

BLADE HAVAR 

*EXCEPT MOUNTING & INTERFACE SURFACES 
**AREAS NOT COVERED BY WAX PACKAGE 
***CORROSION RESISTANT STEEL 

FINISH a E 

-

GOLD IRIDITE, 1980135-1 .33 . 09 
3M BLACK VELVET - . 89 
401-Cl0 
3M WHITE 
VELVET 401-Al0 .21 . 88 
ALUMINIZED MULTI-FILM .35 .55 
INSULATION 
POLISHED .40 .05 
SECOND SURFACE MIRROR .10 . 85 

TEFLON COATING . 8 

NONE .05 .10 

WEIGHT 
LBS 

14.91 

2.00 

. 87 & • 88 

.25 



ncn LCRU THERMAL FINISHES (CONT'D.) 

ITEM MATERIAL FIN1SH a. E WEIGHT 

LBS 

CONTROL PANEL: - - - - -

{ 3:\ I BLACK VELVET 401-Cl0 - .89 
INSIDE PLATE AL G0Gl-TG GOLD illIDITE, 1980135-1 .33 . 09 .50 
OUTSIDE PLATE AL G0Gl-TG PLAIN BLACK ANODIZE .65 . 87 .13 

METER: - - - - .38 

FACE - PLAIN BLACK ANODIZE .65 . 87 -
BEZEL AL CLEAR ANODIZE .28 .75 -

ROTARY SWITCH: - - - - .50 

SHAFT CRS PASSI\.ATED . G2 .19 -
KNOB AL 3 :\I \\1IITE \'EL \ 'ET .~1 .ss 

401-Al0 



non LCRU THERMAL FINISHES (CONT'D.) 

ITEM l\1ATETILAL FINISH a E WEIGHT 
LBS 

TOGGLE SWITCH: - - - - .20 

(23 LS2-8 ) 
SHAFT ens PASSIVATED .G2 .1 9 -
HANDLE AL 31\I V.THITE VELVET .21 . 88 -

401 -Al0 

TOGGLE SWITCH: - - - - .10 

(13LS-41) 
SHAFT ens PASSIVATED . G2 .19 -
HANDLE AL 3:\I \\'l.UT E VELVET .21 . 88 -

401-Al0 

CIBCUIT DTIEAKETI: - - - - .10 

DUTTON GLASS EPOXY :.L\I \\'IIITE VELVET . 21 .88 -
4 01-Al0 

CONNECTOTI (PO\\'EI{): - - - - -

RECEPTACLE AL G0Gl-TG CIIHO;\IIU :\I PLATING .1 .OS • 2-l 



I 
,:;1 

• 
non 

ITEl\1 

POWER CADLE 
PLU G 

H. G. ANTENNA: 

l\IESII 
DISH STRUCTURE 
OPTICAL SIGHT 
POSITION ER 
l\IAST 

L. G. ANTENNA : 

STAFF ASSY. 

SUDASSEMDLIES , 
EXCEPT: 

S-D Xl\lTHS (2) 
DATTERY 
CASE 
DIPLEXERS (2) 
TRIPLEXEH 

LCRU THERMAL FINISHES (CONT'D.) 

MATERIAL FINISH a t WEIGHT 
LBS 

GLASS BRAID TEFLON COATING . 3 . 8 1.45 
AU0Gl-TG { CIIROl\UUl\1 PLATING .1 .0 8 • 31 

1\IULTI-FILM INSULATION .35 .55 -

- - - - -

CHROME L-R GOLD PLATING .25 . 03 .12 
AL G0Gl-TG GOLD IBIDITE .33 . 09 2.48 
AL PLAIN BLACK ANODIZE • G5 .87 1.00 
AL G0Gl-TG, 7075-TG CLEAR ANODIZE, 1980037-1 .28 .75 .so 
AL 7075-TG CLEAR ANODIZE, 1980037-1 .28 .75 2.00 

l\ IG &: G-11 :1;\I WHITE VELVET .21 . 88 . 82 
4 01-Al0 & DOW 17 .59 .54 

AL 7075-TG, C l{S, CLEAR ANODIZE, 1980037 -1, .2 8 .75 1. 50 
GLASS EPOXY :J :\I \\1IIT E VELVET .21 .ss 

4 01-Al0, RTV 102 

AL GOLD IH IDIT E - (2 -

AL GOLD PLATING - oq 
• 0 5.2-1 

(Cp = . 21 - - 9.-10 
TI DLACK PAINT - . 89 -
AL SILVER PLATING - . 03 '.2. 00 
AL GOLD PLATING - . 0:3 .30 



c.o 
I 

CJ1 
.i:,. 

• 
ROIi COMPONENT TEMPERATURES 

LOCAL 
~ AT LOCAL LCRU 

DLSIP. c-j c-j l·IODULE TEMP.* 
ITEM VENDOR COl1PONBNT ':I. oc/.-J ,... AT 0 c OC 

V -
VHF Transmitter RCA-CSIJ q1(2NJ866) .25 32 8 5 70 

Q5 (2N3866) .Lt5 35.5 16 7 70 
Q6(2HJ375) .80 15 12 7 70 

VHF Receiver RCA-CSD Ul (Ll-ilOlH) .o5 45 3 5 70 

Voltage fl.CA-C .'..:D VTil, 1/R2 ( UZ 710 ) .20 - - 20 60 
Regulator Ql(SJ16tl2H) 3.00 4.3 13 6 60 

Q2(2N2905) .08 58 5 2 60 

DC-DC !tCA-CSD Ql(l768-1030) ':Jestin~. 11.3 1.0 11 24 60 
Converter Tl(XT12434) 1.32 - - tJ 60 

C2(29F3292) GE 1.00 - - 9 60 
CJ(29F3292) GE 1.00 - - tl 60 
CRl ( 1N3 891) 1.36 2 3 8 60 
CR2(1N3910) 5.23 1 5 8 60 
Q2 (2N2880) .40 3.3 1 7 60 

Up-Link Signal RCA-CSD Zl-Z) (LMlOlH) .os 45 3 0 70 
Processor 

Down-Link Signal RCA-CSD Ql(2N2219A) .22 so 11 6 70 
Processor 

14.S KHz vco SONEX CRl(l?\1821) .03 - - l3 70 
1.25 MHz VCO SCI Q2(2N2222A) .06 83 5 14 70 

Q9(2N250l) .08 145 12 11 70 

* Worst Case Temperature at End of 3rd EVA. 

~L.EJ,fENT LiltIT 
TEMP. TEMP. 

OC oc 

83 100 
93 100 
89 100 

78 100 

80 86 
79 100 
67 100 

95 100 
68 86 
69 86 
68 86 
71 100 
73 100 
68 100 

73 100 

87 100 

83 86 
89 100 
93 100 



(.J:) 

I 
CJ1 
CJ1 

ROIi COMPONENT TEMPERATURES 

A 

DISSIP. c-j ~T LOCAL LOCAL 
ITl:::l•i VENDOR COMPONENT w. °C/W c-j MODULE LCRU oc 6T . °C TEMP.* oc 

S-1:iAND RCVR MOTOROLA Q3(2ii2857) RF CONV. .030 580 17 4 60 
Ql ( 2112222A) . 20 83 17 14 60 

VHF nu PLEXE.R RAl'ffEC - - - - - - 68 

l3ATTERY YARUl~EY CtLL CASE 10.0 13.5 7 4 52 

H.G. ANTENNA RCA-MS&R MESH - - - - -

VHF J.\rlH1 ◄ i~A M(JTOROLA - - - - - - 52 

S-BAND XMTRS CONIC Ql ~2i~5005~VOLT. REG . ,PRI. 14 .00 3.0 42 9 GO 
Q2 2NS151 VOLT. REG . ,PRI. 1.00 Ei.O 15 5 60 
Rl VOLT. REG., PRI. .50 - 15 9 60 
Q2(2H3036)VOLT. REG., SEC. .90 62.5 56 2 60 
Ql(2H548l)FM EXCITER .50 35.0 18 5 60 
Ql(2H548l )P.A. DRIVER l. 16 35.0 41 2 60 
Q2(2N5482)P.A. DRIVER 3. 15 17.5 55 2 60 
CRl(HP5082)-0300FR.MULT. 2.20 20.0 44 2 60 
Ql(2Nb92l) IPA 8.40 7.0 b9 7 60 
Ql(2N5921) P.A.(FM/PM) 10 .65 7.0 75 9 60 
Ql(2N592l)P.A . (PM/PM) 8.65 7.0 61 7 60 

S-B DIPLEXER WAVECOM l. 9 - 2 3 60 - -
L.G. ANTENNA BENDIX - - - - ---

* WORST CASE TEMPERATURE AT END OF 3RD EVA. 

ELEM . LIMIT 
TEMP . TEMP. 
oc oc 

81 100 
91 100 

68 86 

63 63 

149 -

52 86 

111 'TOO 
80 l 00 
84 86 

118 100 
83 100 

103 100 
117 100 
106 100 
126 lOO 
144 100 
128 100 

65 8b 

82 121 



ROIi 

OBJECTIVE: 

LCRU THERMAL MOCK-UP SOLAR RADIATION 

TEST 2 

TO EVALUATE LCRU THERMAL DESIGN CHARACTERISTICS 
UNDER LUNAR ENVIRONMENTAL CONDITIONS FOR THE HOT 
MISSION TIMELINE. 

APPROACH: 

A. SIMULATE THE EQUIPMENT: 

1. LCRU WITH 5.75 LBS. OF WAX 
2. LRV BATTERY COVERS 

B. SIMULATE THE ENVIRONMENT: 

1. VACUUM 
2. LUNAR SURFACE 
3. SOLAR RADIATION 
4. DEEP SPACE 



co 
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CJl 
-;J 

ROIi LCRU THERMAL MOCK-UP SOLAR RADIATION 
TEST 2 (CON'TD) 

C. COMPUTE LCRU TEMPERATURES 
FOR THE HOT TIMELINE CONSIDERING: 

1. LCRU RADIATOR OPENINGS 
2. LCRU HEAT DISSIPATION 
3. SUN ELEVATION ANGLES 
4. LUNAR SURFACE TEMPERATURES 
5. LRV BATTERY COVER POSITIONS 

D. PERFORM TEST ACCORDING TO THE 
HOT TIM ELI NE AND RECORD: 

1. LCRU TEMPERATURES 
2. ASSOCIATED TEST DATA 

E. EVALUATE LCRU THERMAL CHARACTERISTICS 
BY COMPARING COMPUTED LCRU TEMPERATURES 
WITH THE TEST TEMPERATURES. 



ROIi HOT TIM ELI NE 

NOTE: LUNAR PLANE TEMP. SETTINGS 

1 153°F 6 236°F l 2 177°F 7 242°F 
3 195°F 8 225°F 
4 211° F 9 225°F 

' 
5 225°F 10 241° F 

c.o 
I 

c.n 
00 

0 10 20 30 40 50 60 70 80 90 

HOURS 
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RCII TEST SETUP 
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non SIMULATION OF DUSTY RADIATOR 



C!) 
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en 
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non 

VHF RECEIVER 

VHF XM:TR 

ULSP 

VOLT. REGULATOR 

DLSP 

SEC. DIP LEXER 

SEC. S BAND REC. 

BATTERY 

FM XM:TR 

DC/DC CONV. 

TOTAL 

TEST POWER DISSIPATIONS 

OPERATING MODE STANDBY MODE TV ASCENT MODE 

WATTS WATTS WATTS 

" 

8.74 5.48 8.58 

~ 

1.32 1.32 1.45 

1.02 1.00 1. 00 

8.79 - -

44.51 .58 45.70 

1.65 3.30 21.80 

66.0 11.8 78.5 
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ROIi 

I I 

BATTERY 

THERMOCOUPLE LOCATIONS 

LCRU CHASSIS 

DLS PROCESSOR 

TRIPLEXER 

VOLTAGE REGULATORS 

RECEIVER (SECONDARY! 

"THERMOCOUPLE 

VHF TRANSMITTER 

LCRU COMPONENT ANALYTICAL THERMAL MODEL 
NODAL LAYOUT 
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AVERAGE BASEPLATE TEMPERATURE 
THERMAL MOCK-UP TEST 2 

a= .10 
RADIATOR = 100% 
SUN < 51 .8° 
LUNAR TEMP. =225°F 
DISSIPATION= 66 N 

a= .10 
RADIATOR = 100% 
SUN <j: = 56.8 
LUNAR TEMP. • 236° F 
DISSIPATION = 0 W 
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non LCRU TEMPERATURE DIFFERENTIALS FROM 
AVERAGE BASEPLATE TEMPERATURE 

ITEM LCRU OPERATING 

MAX. AVE. 
OF OF 

BASEPLATE* 
+4 +3 
-4 -3 

RADIATOR -7 -5 
BATTERY 12 8 

VHF TRIPLEXER 12 12 
VHF TRANSMITTER 23 21 
VHF RECEIVER 19 17 
UPLINK SIGNAL PROCESSOR 16 14 
DOWNLINK SIGNAL PROCESSOR 15 13 
DIPLEXER 6 5 
MOUNTING SHELF 19 13 
FM/PM TRANSMITTER 34 33 
S-BAND RECEIVER 3 2 
DC-DC CONVERTER - 13 
VOLTAGE REGULATOR 2 1 
CONTROL PANEL (INNER) 2 1 
CONTROL PANEL (INNER ) MOUNTINGS -2 -1 
METER (CASE) -2 -1 
ROTARYSWITCH(BODY) 3 2 
CASE 2 1 
COVER, BATTERY COMPARTMENT 3 2 
COVER PRESSURIZED COMPARTMENT 1 0 

*BASEPLATE TEMPERATURE DEVIATION FROM AVERAGE TEMPERATURE 



ROIi FINISH SAMPLES 

SAMPLE* MATERIAL FINISH 

AS RECEIVED AND 
1 ALUMJNUM CLEAR ANODIZE, RCA 1980037-1 

(SULFURIC ACID, HOT WATER SEAL) 

2 ALUMINUM 
ABRASIVE BLASTED, RCA 1980017-3 & 
CLEAR ANODIZE, RCA 1980037-1 

3 ALUMINUM 
ffiIDITE CHEMICAL TREATMENT, 
STANDARD, RCA 1980135-1 

4 ALUMINUM 
IRIDITE CHEMICAL TREATMENT, 
LIGHT, RCA 1980135-2 

CORROSION 
ABRASIVE BLASTED, RCA 1980017-3 & 

7 RESISTANT 
STEEL PASSIVATING DIP, RCA 1980032-1 

*TUBE .625 IN. O.D., 4.00 LONG 
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RGII FINISH SAMPLES 
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ROIi 

SUN 
ANGLE 
DEGREES 

20 

30.8 

36 

41.2 

51.8 

56.8 

LUNAR 
TEMP. 
OF 

99 

150 

183 

200 

225 

236 

SAMPLE TEMPERATU RE 

SAMPLE 
1 2 3 4 7 

OF OF OF OF OF 

124 106 173 143 95 

126 110 216 178 169 

135 153 217 · 194 181 

128 146 210 195 182 

156 161 216 201 192 

177 166 221 206 195 



RGII AVERAGE BASEPLATE TEMPERATURE 

LIFTOFF OPERATION 
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ROIi MOUNTING PLATE a SHELF HOT SPOTS 
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ROIi 

TEST 

THERMAL MOCK-UP 1 
DOCUMENTATION 
TEST 

THERMAL MOCK-UP 2 
DOC UM ENT AT ION 
TEST 

LRV/LCRU VIBRATION 
TEST SUPPORT 

ENGINEERING MODEL 
LCRU UNIT 
ANCILLARY ITEM 

STOWAGE CONTAINER 
HYDRAULIC PRESSURE VESSEL 
MESA VIB-(MOCK-UP) 
HGA ASS'Y 
LGA ASS'Y 
TV/LCRU/MSFN COMPATIBILITY 
LRV/LCRU EMC 

DESIGN VERIFICATION (DVT-1) 
DOCUMENTATION 
TEST 
HGA ONLY (VENDOR) 

QUALIFICATION 
BATTERY 

DOCUMENTATION 
TEST 

LCRU SUBSYSTEM 
DOCUMENTATION 
TEST 

TEST PROGRAM SUMMARY SCHEDULES 

1970 1971 

MAY JUNF. JULY AUG SEPT OCT NOV DEC JAN FEB MAR APRIL J\lAY Jl.:NE JULY 

6 26 12 12 

◄ • •.16 • 17 ► LEGEND: - -
6 16 <J PLAA 

T11 19 4 16 C> 'v PROCEDL'RE •• - . ..... ...',. [> REPORT 

2..0 15 
[). TEST 

- ~ ◊ SLIP 

31 12 21 12 __ J31 
.. ~ i.. ' --

27 /' 13 ':>3r ...',. - - -.4 ~ .9 - 'Q 
6-6 24 
5 16 166-6 

14 18 256 -,64 

6-6 
~ 280 

6 21 21 

<J "v 21 21A C> 
26 16 II 

,_ 
~ 

"v , 
~ 

19 I 
"v 9 18 t> 

!.... -0 

20 5 22 
<J t::,. 5 22 C> 

L.. ~ 



f--' 
0 
I 

NJ 

ROIi THERMAL MOCK-UP TEST PROGRAM 

HIGHLIGHTS 

1. MSC/RCA SR/TV T.I. COORDINATION MEETING 16-17 APRIL 70 

2. SR/TV CHAMBER INTERFACES/REQUIREMENTS DEFINED 24 APRIL 70 
3. PRELIMINARY TEST PLAN OUTLINE AND LIST OF 

TESTS DEFINED 5-6MAY70 
4. PRELIMINARY DRAFT TEST PLAN AND PROCEDURE 

SUBMITTAL 22 MAY 70 
5. FINAL DRAFT TEST PLAN AND PROCEDURE SUBMITTAL 26 MAY 70 
6. MSC RECOMMENDED PLAN/PROCEDURE MODIFICATIONS 3 JUNE 70 
7. THERMAL MOCK-UP ASSEMBLY COMPLETE 12 JUNE 70 
8. REVISED TEST PLAN AND PROCEDURE SUBMITTAL 12 JUNE 70 
9. START SR/TV THERMAL MOCK-UP 1 TESTS 16 JUNE 70 

10. COMPLETE SR/TV THERMAL MOCK-UP 1 TESTS 16 JULY 70 
11. THERMAL MOCK-UP TEST PLAN AND PROCEDURE 

SUBMITTAL 4 AUGUST 70 
12. THERMAL MOCK-UP 1 TEST DATA ANALYSIS 

PRESENTATION (TI-4) 12 AUGUST 70 
13. START SR/TV THERMAL MOCK-UP 2 TESTS 19 AUGUST 70 
14. SCHEDULE SR/TV THERMAL MOCK-UP 2 TEST COMPLETE 3 SEPTEMBER 70 
15. CHAMBER "D" SOLAR ANOMALIES 1 SEPTEMBER 70 
16. START TIMELINE (PHASE II) SR/TV THERMAL MOCK-UP 2 TEST 9 SEPTEMBER 70 
17. SCHEDULE TIMELINE (PHASE II) SR/TV THERMAL MOCK-UP 2 

COMPLETE 16 SEPTEMBER 70 
18. EVALUATE TEST DA TA VS. COMPUTED DA TA 16 OCTOBER 70 
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ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

THERMAL MOCKUP SOLAR RADIATION/ 
THERMAL-VACUUM TEST MATRIX 

"' CONFJG URA TJON r r c:: 

i ~ z 0 
t,J ~ n m IV 

:,, z &; "' ;,, :,, I LCRU LCRU SAME AS J 
'ti > ~ 

t,J 
LCRU RADIATOR 

-~ 
li ff! 3:: RADIATOR WITH 

--i 

~ 
0 RADIATOR PARTIALLY FULLY SHADING 

f;j c t:I 
z t,J UNCOVERED COVERED COVERED SIMUIATORS 

-38" F lR2 7• lXl0-5 
FM/TV MONITOR 

TORR. BATT. THERMO-
COUPLES 

+26° F ~ 27• lXlO-S FM/TV MONITOR 
TORR. BATT. THERMO-

COUPLES 

+196• F LNz 47• lXlO-S FM/TV MONITOR 
TORR. BATT. THERMO-

COUPLES 

+196' F LN2 4r lXlO-S FM/TV MONITOR 
TORR. CONY. THERMO-

COUPLES 

+196• F LN2 4r lXl0-5 PMl/ WB MONITOR 
TORR. CONV. THERMO-

COUPLES 

+196• F LN2 4r lXlO-S PMl/ WB MONITOR 
TORR. BATT. TifERMO-

COUPLES 

+234• F LN2 Gr lXlO-S FM/ TV MONITOR 
TORR. BATT. TifERMO-

COUPLES 

+234• F LN2 Gr . 1X10-S OFF Monitor 8aStpl1te Monitor Baseplate Monitor Baseplate 

TORR. tbenno r,om + l 20°F thermo from + 120°F Cou~s from + I 10°F 
to 0"F/ 14 boun to 0°F/14~oun to0 F/14houn 

+238' F LN2 7(1' 1X10-S FM/ TV MONITOR 
TORR. BATT. TifERMO-

COUPLES 

+234° F LN2 67° lXlO-S OFF Monitor Base- Monitor Base-
plate Thermo. plate Thermo 
for 14 hours for 14 hours 

+234' F 2(1' Gr 1X10-S FM/TV MONITOR 
TORR. BATT. THERMO-

COUPLES 
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~ > t"2 
00 ~ ..:j t"2 

N* OFF LN2 

p OFF LN2 

Q OFF LN2 

R OFF LN2 

s OFF LN
2 

T ON LN2 

THERMAL MOCKUP SOLAR RADIATION/ 
THERMAL-VACUUM TEST MATRIX (CONT'D.) 

ai 
t"' c:: CONFIGURATION 

~ 
z 
t"2 0 

f;; 
'ti II m IV z 'ti t"2 

> ~ 
gJ ~ I I.CRU I.CRU SAME-AS I 

~ :j ~ ~ 
I.CRU RADIATOR RADIATOR WITH 

i RADIATOR, PARTIALLY FULLY SHADil'«l f;; 0 z t:l UNCOVERED COVERED COVERED SIMULATORS t"2 

LN2 7• lXlO-S OFF MONITOR 
TORR. BASE Pl.ATE 

THERM. 
FROM +120" F 
TO O" F 

LN2 7• lXlO-S FM/TV MONITOR MONITOR 

TORR. BATT. THERMO- THERMO-
COUPLES COUPLES 
AND RADIO- AND RADIO-
METERS METERS 

LN2 27° lXlO-S FM/TV MONITOR 
TORR. BATT. RADIO-

METERS 

LN2 47° lXlO-S FM/TV MONITOR 
TORR. BATT. RADIO-

METER 

LN2 sr lXlO-S FM/TV MONITOR 
TORR. BATT. RADIO-

METER 

LN2 67° lXlO-S FM/TV MONITOR 
TORR. BATT. THERMO-

COUPIES 

•BASE PLATE MIN. TEMP. = +120" F 
••BASE PLATE MIN. TEMP. = +120°F AND LRV BATT. SIMULATOR UP 
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ROIi THERMAL MOCKUP TEST 2 PLAN 

PLAN SUBMITTED 8/6/70 

CHAMBER FACILITY MODIFICATIONS: 

90° ROTATION OF LUNAR PLANE 
DEPLOYMENT /RETRACTION OF LRV BATTERY COVER 
SHIELDING OF QUARTZ HEATER LAMPS 

TEST OPERATIONS: 

PHASE I CONDITIONS: 

a) CLEAN RADIATOR 
b) SUN ELEVATION ANGLES 51. 8° and 56. 8° 
c) LUNAR PLANE TEMPERA TURES 225° F and 236° F 
d) RIGHT-SIDE SUN EXPOSURE 
e) AVERAGE LCRU DISSIPATION 66. 0 WATTS 
f) HEAT-UP PERFORMANCE 
g) COOL-DOWN PERFORMANCE 

PHASE II CONDITIONS: 

a) DUSTY RADIATOR 
b) RIGHT SIDE SUN EXPOSURE 
c) TYPICAL HOT TIME-LINE PERFORMANCE 

(See next figure) 
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non THERMAL MOCK-UP TEST #2 

NOTE: LUNAR PLANE TEMP. SETTINGS 

0 

1 153° F 
2 177° F 
3 195°F 
4 211°F 
5 225° F 

10 20 

6 236°F 
7 242°F 
8 225°F 
9 225°F 

10 241°F 

30 40 50 60 70 80 

HOURS 

90 
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ROIi ENGINEERING MODEL TEST PROGRAM 

1970 1971 
LCRU ASSEMBLY 

AUG SEPT OCT NOV DEC JAN FEB MAR APR 

WIBING CHECK ♦ ♦ H I I 
TV /MSFN COMPATIBILITY (MSC) H LRV EMC TEST SUPPORT (TBD) 

DTV SELECTION (UPLlliK) H 
(OOWNLlliK) H 

HI TEMP CHECK 1-H LO TEMP CHECK 
PRELIM TEST PROC/TECHNIQUE C/0 
UPLINK TESTS H 

70 KHZ OUTPUT 
SQUELCH/VOX 
VHF POWER OUTPUT 
VHF OUTPUT FREQ 
SENSITIVITY 
FREQ RESPONSE 
VHF MOD LEVEL 
SIG STRENGTH METER CHECK 
TV REMOTE MODE CHECKS 

DOWNLINK TESTS ~ 
SENSITIVITY 
POWER OUTPUT 
OUTPUT FREQ 
1.25 MHZ FREQ 
TM/VOICE DEV 
TV FREQ RESPONSE 
BAT /TEMP TM/METER CHECK 
ASS'Y PERF (CURRENT) 

STE -/; 1 CHECKOUT I-
HI TEMP PERFORMANCE H 
LO TEMP PERFORMANCE H 
ENVIRONMENTAL CONFIDENCE TEST H 
EMI CONFIDENCE TEST H 
STE # 2 CHECKOUT H 
BAKE, PURGE, SEAL, LEAK TEST H 
VOLTAGE VARIATION TEST H 
STE# 3 CHECKOUT H 
MODE/OPERATING VARIABLES TEST 

~ LEAK RA TE/PRESSURE CHECK H 
DVTANDSTESUPPORT I 

REVISED 9-9-70 
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ROIi ENGINEERING MODEL TEST PROGRAM 

1970 1971 
CONFIDENCE TESTING 

AUG SEPT OCT NOV DEC JAN FEB MAR APR 

ANCILLARY ITEM STOWAGE CONTAINER 

1. PRE-ASSEMBLY ~--i 
2. INTEGRATION VERIFICATION H 
3 • RANDOM VIBRATION H 
4. SHOCK IH 
5. LAUNCH DEPRESSURIZATION H 

HYDRAULIC PRESSURE VESSEL 

1. LEAK RATE/PRESSURE VERIFICATION H 
2. OVERPRESSURE VERIFICATION ~ H 

MESA VIBRATION - LCRU MOCK-UP 

1. RANDOM VIBRATION, E L/8 H 

HGA ASSEMBLY 

1. SINE VIBRATION, LRV MOUNT H 

LGA ASSEMBLY 

1. SINUSOIDAL VIBRATION, LRV MOUNT r-H 
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11011 
LCRU SUB-SYSTEM ENVIRONMENTAL 

SPECIFICATION STATUS 

SE-C-004~ 

NAT.EARTH IND.EARTH LM VEHICLE LUNAR LM-ICD LRV-ICD 
ENV.G. H. ENV. G. H. ENVIRONMENTS ENVIRONMENTS LIS-520-25163 MSFC-13M07391 
(4. 64) (4. 65) (4. 66) (4. 67) 6-2-70 3-12-70 AND 

IRN's Rl THRU R6 

LCRU APPLICABLE APPLICABLE APPLICABLE APPLICABLE APPLICABLE APPLICABLE 
ASSEMBLY SOLAR-RAD. SHOCK VIBRATION 

T/V (CCA-5) (CCA-9) NO ACCELERATION 
VIBRATION NO SHOCK 
DUST(2) 

ANCILLARY APPLICABLE APPLICABLE NOT NOT APPLICABLE NOT 
ITEM STORAGE APPLICABLE APPLICABLE PER APPLICABLE 
CONTAINER CCA-9 

ffiGH/LO GAIN APPLICABLE APPLICABLE NOT APPLICABLE APPLICABLE APPLICABLE 
ANTENNA APPLICABLE SOLAR RAD.- AS MODIFIED VIBRATION (3) 
ASSEMBLIES T/V (CCA - 5) BY STOWAGE NO A CC EL ERA TION 

VIBRATION CONTAINER NO SHOCK 
DUST(2) 

BATTERIES APPLICABLE APPLICABLE APPLICABLE APPLICABLE APPLICABLE APPLICABLE 
WET-STAND ASIN PER ASIN 

LCRU ASSY. CCA-9 LCRU ASBY. 

NOTES: 
1. ICD's SUPERSEDE SE-C-0043A 
2. DUST REQUIREMENTS PER TI-3 
3. LGA ASS'Y VIBRATION LEVEL PENDING LRV QUAL. TEST 
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ncn SUBSYSTEM ENVIRONMENTAL TEST MATRIX 

llESJ(;N VEHlflCATl(>N TESTS QL\LIFICATION TESTS 

ANCJl.l.AHY AKCILL\HY 

ITE~l ITDI 
LCHl' STO\\'AGE JI(; . .\ I.GA LCHL' STO\\'AGE HGA 

ENVIHON~IENTAL l!EQl'JHDIE NTS ASS'Y CONTAIN EH ASS'\' ASS'\' BATTE HY ASS '\' CONTA l1\EH ASS'Y 

4. G.4 NATURAL EAHTII ENV IHON ~I ENTS 

a. Tllll ll h . -- -- -- -- -- -- -- --
4 . G.5 11\0UC ED EAHTII ENVJHON~l ENTS 

a. AND b . -- -- -- -- -- -- -- --
4. G. G VEHICLE ENVIHON~l ENTS 

a. II U~ IJDITY X X P I O AISC PI O A JSC P IO L C HL' - - X P I O AISC 

h . OXYGEN -- -- -- -- -- -- -- --
C. DELETED NIA NI A NI A NI A NIA NIA KI A NI . .\ 

d . TE~lPEHATl' HE, BATTEHY \\ ' ET -STAND NIA NI A NI A NI A •x NI A NI . .\ Kl . .\ 
c . HANIJO~I VIBHATION E I. I ll X X l' I O AJSC P I O AISC •x X X P I O . .\ ISC 

f. SINt.:SOil)A 1. VIB RATION E I.I ll: 
(1) :! OCTAV E/ ~11N . S\\' J·: El' X X J> l o AISC P IO AISC •x -- -- --
(2) 10 SECOND ()\\' ELL (u G IIZ X -- -- -- ·x -- -- --

r,. ACC E LEHA TION -- -- -- -- -- -- -- --
h , LAUNCH DEl'H ESSUHIZATION X X J> l o .\ISL' PI O AISC - - -- X l' / ll . .\ISC 

i . TIIEH~IAL-VACl' t.:~1 , ~IESA X -- Jl(;A ONLY• -- ·x X -- --
j . HANOO~I VIBHATI<>N, l.l'NAH IH:SC'ENT J> l (l l ' X J> l !l AISC P I O AISC -- -- -- --
k. SINUSOIDAL VIUHA T ION, l.l'NAH llESC 1-: w r X - - - - -- -- - - -- --
I. SHOCK, LUNAH LANDING X X P I O AISC J> l o AISC P I O LCHl' X X P IO A !SC 

4. 6. 7 LUNA H ENVIHON ~I ENTS 
a. SOLA H-HADIATION T II El!~IAL - \ 'ACIT~I X NI A II GA ONI.Y' - - P I O I.CHI ' X NI . .\ --
b . SINUSOillA L VIBHATION X NI A X X J> / () I.C lll' X NI A X 
c. DUST X NI A X X P I O Ll'Hl ' - - NI . .\ - -

*VENDOH LEVEL TEST ONLY 
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non DVT PROGRAM MILESTONES 

1971 

JAN FEB MAR APR WMJ~Af 
I 31 I 2B I 31 I 30 I 31 

LCRU ASSEMBLY 
BENCH TEST & SET-UP 0 M 
VIBRATION, RANDOM D. L. 0 {)_ ~ 
VIBRATION, SINE, E L/B 0 A , 

2S VIBRATION, SINE, DESCENT f.-6 
VIBRATION, SINE, 1.5G DWELL 0 ~ ~ 
LAUNCH DEPRESSURIZA TION 0 l · 
THERMAL-VACUUM, HOT CYCLE > " A ,.... 

I\ THERMAL-VACUUM, COLD CYCLE - f\. - -b. SHOCK 0 i LEAK RATE 0 ~ OPERATIONAL CHECK 0 6 
ROVER VIBRATION (OPER.) 0 6-~ 
SOLAR RAD. T-V (MSC) 

& TIMELINE #1 (HOT) 0 ___, '\ 

TIMELINE #2 (COLD) > ~ ~ 
LEAK RATE 0 6-t) 
OPERATIONAL CHECK /;. ~ EMI > ~ 

½ DUST 
HUMIDITY 6 
FINAL FUNCTIONAL 0 /;. ob. 

ANCILLARY ITEM STOWAGE CONTAINER 
HUMIDITY 0 M 
VIBRATION, RANDOM, D.L. 0 fr ---: l 
VIBRATION, SINE, E L/B {. Ll 
LAUNCH DEPRESSURIZA TION 0 ~ 
SHOCK )'-6 

HGA ASSEMBLY 
VIBRATION, SINUSOIDAL (DEPLOYED) fr 

~ ELECTRICAL FUNCTIONAL A 

-

LGA ASSEMBLY 
VIBRATION, SINUSOIDAL A A 

- -
ELECTRICAL FUNCTIONAL A - -
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ROIi DESIGN VERIFICATION TEST PROGRAM PLANS 

I. LCRU ASSEMBLY (LESS ANTENNAS) 

TEST 

1. BENCH TEST 

2. RANDOM VIBRATION, DESIGN LIMIT 

3. SINUSOIDAL VIBRATION, E LIB 

4. SINUSOIDAL VIBRATION LUNAR DESCENT 

5. SINUSOIDAL VIBRATION, 1.5G DWELL 

6. LAUNCH DEPRESSURIZATION 

7. THERMAL VACUUM 

8. SHOCK, LANDING 

9. LEAK RATE 

10. SINUSOIDAL VIBRATION (LAV MOUNT) 

11 . SOLAR-RADIATION/THERMAL-VACUUM 

12. EMI 

13. DUST, SIMULATED 

14. HUMIDITY 

15. FINAL FUNCTIONAL 

TEST PARAMETERS 

SPECIAL ELECTRICAL OPERATING PERFORMANCE 
AT AMBIENT 

13.7g RMS (0.25g2/Hz MAX LEVEL) FOR 3.0 MIN./AXIS 

5-100-5 Hz @3 OCTAVE/MIN/ AXIS (3.7g MAX) 

5-100-5 Hz@ 1 OCTAVE/MIN/AXIS (1 .4g MAX) 

6 Hz FOR 10 SECONDS 

14.7 PSIA TO 1 X 10·1 TORR IN 3.5 MINUTES@ AMBIENT 
TEMP. 

10-5 TORR PER LM MESA HOT TEMP.-TIME CURVE 
FOR 158 HOURS 
10-5 TORR PER LM MESA COLD TEMP.-TIME CURVE 
FOR 158 HOURS 

"SAWTOOTH 9g PEAK WITH 14 MSEC Rt AND 1 MSEC 
Ft PER AXIS 

MASS SPECTROMETER MEASUREMENT WITH 90% ARGON, 
10% NITROGEN MIXTURE AND INTERNAL PRESSURE 
MEASUREMENT 

5-20-5Hz@ 3 OCTAVE/MIN/AXIS (1 .0g PEAK) FOR 30 
MINUTES PER AXIS IN PM1/WB OR PM1/NB MODE. 

TIME LINE # 1 - HOT CASE - 63.5 HOURS 
TIM ELI NE #2 - COLD CASE - 65.5 HOURS 

RADIATED INTERFERENCE; ANTENNA-CONDUCTED; 
RF RADIATED SUSCEPTIBILITY; INTERMODULATION 
SUSCEPTIBILITY; RECEIVER FRONT-END REJECTION ; 
POWER-LINE CONDUCTED SUSCEPTIBILITY 

MECHANICAL INTERFACE VERIFICATION 

3-DAY (72 HOUR) EXPOSURE AT 95" RH 

ELECTRICAL OPERATING PERFORMANCE AT AMBIENT 

•EQUIVALENT TO LM ICD .. EQUI .. EMENTS ("EIONANT FREQ AIOVE JO Ht) 
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RCII 
DESIGN VERIFICATION TEST PROGRAM PLANS 

(Continued) 

11. ANCILLARY ITEM STOWAGE CONTAINER (STOWED) 

TEST 

1. HUMIDITY 

2. RANDOM VIBRATION, E L/B 
RANDOM VIBRATION, LUNAR DESCENT 

3. SINUSOIDAL VIBRATION, E LIB 

4. LAUNCH DEPRESSURIZATION 

5. SHOCK 

TEST PARAMETERS 

3-DAY (72 HOUR) EXPOSURE AT 95% RH 

22.35 g RMS (0.9 ~/Hz MAX LEVEL) FOR 2.5 ' IIN/AXIS 
13.7 g RMS (0.2 r/Hz MAX LEVEL) FOR 12.5 MIN/AXIS 

5-100-5 Hz@ OCT/MIN/AXIS (3.0 g MAX) 

14.7 PSIA TO 1 X 10-1 TORR IN 3.5 MINUTES AT AMBIENT 
TEMP. 

*SAWTOOTH 9 g PEAK WITH 14 MSEC Rt AND 1 MSEC Ft 
PER AXIS 

*EQUIVALENT TO LM ICD REQUIREMENTS (RESONANT FREQ. TO BE DETERMINED) 

111. HI GAIN ANTENNA (SUBCONTRACTOR) 

TEST 

1. RANDOM VIBRATION, D. L. (STOWED) 

2. SINUSOIDAL VIBRATION, (DEPLOYED & FOLDED) 

3. LAUNCH DEPRESSURIZATION (STOWED) 

4. THERMAL-VACUUM(STOWED) 

5. SOLAR RADIATION-THERMAL VACUUM 

6. DUST, SIMULATED 

7. FLEXING TEST 

B. TEMP~RATl,IR~, ~TQRA,9~ . -

TEST PARAMETERS 

12.7 g rms (0.2Sg2/Hz MAX LEVEL) FOR 1.0 MIN/AXIS 

5-20-5 Hz ONE SWEEP PER MINUTE FOR 24 MINUTES 
(NON-RADIATION) 

14.7 PSIA TO 1 X 10-1 TORR IN 3.5 MINUTES AT AMBIENT 
TEMP. 

1 X 10-5 TORR FOR 120 HOURS INCL. 60 HRS@ 35° F AND 
60 HRS@ 120° F. 

60 HOUR EXPOSURE (NON-RADIATING); TIMELINE OR 
EQUIVALENT 

MECHANICAL DEPLOYMENT VERIFICATION 

DEPLOYED AND UNDEPLOYED (100 TIMES MINIMUM) 

8 HOl).RS @-65 •F. 8 HOURS@ +145 •F (DEPLOY/tJND~Pi:QY) 
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ROIi DESIGN VERIFICATION TEST (CONT'D) 

IV HGA AND MAST 

TEST TEST PA RAM ETE RS 

1. SINUSOIDAL VIBRATION (DEPLOYED) 5-20-5 Hz@ 3 OCTAVES/MINUTE FOR 30 
MINUTES (1 .0 g PEAK) 

2. ELECTRICAL TEST ANTENNA RADIATION ON RANGE 

V LGA AND MAST 

TEST TEST PARAMETERS 

1. SINUSOIDAL VIBRATION (DEPLOYED) * 5-20-5 Hz@ 3 OCTAVES/MINUTE FOR 30 

2. ELECTRICAL TEST 

MINUTES }'1.0 g PEAK) 

ANTENNA FUNCTIONAL VERIFICATION 

*PENDING RESULTS OF LRV QUALIFICATION 
TESTING NOW IN PROGRESS 
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non DESIGN VERIFICATION TEST PROGRAM PLANS 

(CONTINUED) 

VI. LO GAIN ANTENNA (SUBCONTRACTOR) 

TEST 

1. RANDOM VIBRATION, (STOWED) 

2. SINUSOIDAL VIBRATION (STOWED) 

3. SINUSOIDAL VIBRATION, OPERATING 

TEST PARAMETERS 

19 GRMS (0.5g2/Hz MAX LEVEL) FOR 10 MINUTES/AXIS 

5-100-5 Hz@ 3 OCT/MIN/AXIS (10g MAX LEVEL), ONE SWEEP/AXIS 

5-80-5 Hz@ 1 OCT/MIN. FOR 24 MINUTES (3.7g PEAK) 
(AXIAL AND TRANSVERSE AXES ONLY) 

? VII. BATTERY (SUBCONTRACTOR) 
~ 

'° 
TEST 

1. VIBRATION, RANDOM E LIB 

2. VIBRATION, SINUSOIDAL, E LIB 

3. VIBRATION, SINUSOIDAL DWELL 

4. THERMAL 

5. WET STAND/THERMAL-VACUUM 

TEST PA RAM ETE RS 

22.35 GRMS (0.9g2/Hz MAX. LEVEL) FOR 2.5 MINUTES/AXIS 

5-100-5 Hz@ 3 OCT/MIN/AXIS (3.0g MAX.) 

1.5g AT 6 Hz FOR 10 SECONDS 

90° F FOR 8 HOURS, FULL-LOAD DISCHARGE, RECHARGE, 
130° F FOR 8 HOURS, THEN FULL-LOAD DISCHARGE. 

13 DAYS TEMP. CYCLE BETWEEN 50° F AND 80° F, 200 HOURS 
AT 10-4 TORR WITH TEMPERATURE STARTING AT 70°F AND 
LINEARLY INCREASING TO 120° F AFTER 158 HOURS AND 
120°F FOR 42 HOURS, ELECTRICAL DISCHARGE STARTING 
AT 120°F ON BASEPLATE. 
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ROIi DUST TEST PLANS 

PURPOSE AND OBJECTIVE: 

1. VERIFY MECHANICAL PROPERTIES OF SIMULATED LUNAR DUST ON LCRU MOVABLE COMPONENTS. 
2. IDENTIFY ANY POTENTIAL PROBLEMS RELATED TO DEPLOYMENT OF LCRU COMPONENTS IN DUSTY ENVIRONMENT. 
3. ESTABLISH APPROXIMATE ASTRONAUT FORCES REQUIRED TO OPERATE LCRU COMPONENTS IN A DUSTY EN-

VIRONMENT. 
4. QUALIFY THE MECHANICAL INTERFACE DESIGN IN A DUSTY ENVIRONMENT. 

TEST PLANS: 

1. LOCATE LCRU EXTERNAL INTERFACE CABLES, LRV MOUNTING LEGS, LRV BUMPER, HIGH GAIN ANTENNA MAST AND 
POSITIONER, LOW GAIN ANTENNA POSITIONER AND MOUNTING POST IN TEMPERATURE CHAMBER WITH SIMULATED 
LUNAR DUST AND DUST BRUSH. 

2. BAKE ALL ITEMS AT 100° F AND LESS THAN 22°/4 RELATIVE HUMIDITY FOR 6 HOURS MINIMUM. 
3. REDUCE CHAMBER TEMPERATURE TO APPROXIMATELY 73° F AND MAINTAIN 22°/4 RH MAXIMUM. 

TEST PROCEDURE 
A. LCRU, CABLES AND BATTERY 

1. DETERMINE INITIAL TORQUE/FORCE MEASUREMENTS REQUIRED TO: 

a. SWITCH EACH CONTROL PANEL SWITCH 
b. ROTATE HI-GAIN ANTENNA POSITIONER 
c. CONNECT/DISCONNECT THREE EXTERNAL CABLES 
d. ROTATE LO-GAIN ANTENNA POSITIONER 
e. UNLOCK LCRU/LRV LEGS 
f. REMOVE LCRU FROM LRV MOUNT 
g. INSERTION/REMOVAL OF LCRU BATTERY 
h. OPENING BATTERY DOOR 



ROIi DUST TEST PLANS (cont'd) 

TEST PROCEDURE (CONTINUED) 

A. LCRU, CABLES AND BATTERY (CONTINUED) 

2. OPERATOR SHALL USE GLOVES LIGHTLY DUSTED WITH PRE-MEASURED 1 OZ. SAMPLES OF SIMULATED DUST 
DURING THE APPLICATION OF DUST AND/OR MOVEMENT OF ANTENNA POSITIONERS. 

3. DUST BOTH LCRU/LRV LEGS WITH A PRE-MEASURED 2 OZ. SAMPLE OF SIMULATED DUST AS DISPENSED THROUGH 
A COARSE (0.1 INCH SCREEN MESH. INSERT LEGS INTO SIMULATED LRV BUMPER AND MOUNT LCRU TO LEGS. 

4. SPRINKLE VIA A COARSE SCREEN MESH A 2 OZ. SAMPLE OF DUST FROM A 6-10" HEIGHT OVER/AROUND THE LEGS 
AND TORQUE TO LOCKING. 

5. SPRINKLE PRE-MEASURED 2 OZ. SAMPLES OF DUST FROM A 6-10" HEIGHT OVER ALL CONTROL PANEL SWITCHES, 
THE HIGH AND LOW GAIN ANTENNA MOVING PARTS AND ALL CABLE INTERFACES. 

6. CYCLE EACH CONTROL PANEL SWITCH THROUGH ITS SWITCH POSITIONS ONCE, ROTATE BOTH ANTENNA POSITIONERS 
± 180° ONCE IN THE HORIZONTAL PLANE, AND AOTATE THE HI GAIN ANTENNA POSITIONER ± 180° IN A VERTICAL 
PLANE ONCE. 

7. SPRINKLE A PRE-MEASURED 2 OZ. SAMPLE OF DUST ON THE BATTERY CONNECTOR (WITH PROTECTIVE COVER 
IN PLACE) AND TOP SURFACE, BRUSH AND REMOVE CONNECTOR COVER AND INSERT BATTERY INTO LCRU. SPRINKLE 
A PRE-MEASURED 2 OZ. SAMPLE OF DUST ON BATTERY DOOR CLOSURE, THEN CLOSE DOOR. 

8. SPRINKLE A PRE-MEASURED 2 OZ. SAMPLE OF DUST ON THE S-BAND DIPLEXER CONNECTORS AND 2G CONTROL PANEL 
CONNECTOR. 

9. REMOVES-BAND DIPLEXER OUTPUT CABLES AND SWITCH CONNECTOR POSITIONS. 
10. REPEAT STEP 5 THROUGH 9, NINE ADDITIONAL TIMES, BRUSHING MIRROR SURFACE AS NECESSARY TO PREVENT DUST 

BUILD-UP. 
11. REMOVE LOW GAIN POST FROM LRV MOUNTING POST, MOUNT ON LCRU FOR HAND-CARRY MODE. SPRINKLE DUST 

OVER THE LCRU/LOW GAIN POST INTERFACE. 
12. REPEAT TORQUE/FORCE MEASUREMENTS MADE IN STEP 1. 
13. WITHOUT CLEANING THE LCRU BATTERY, DIPLEXER CONNECTORS OR CONTROL PANEL CONNECTOR, PERFORM 

ELECTRICAL CHECKS ON LCRU. 
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ROIi DUST TEST PLANS (cont'd) 

TEST PROCEDURE (CONTINUED) 

B. HI-GAIN ANTENNA 

1. DETERMINE INITIAL TORQUE/FORCE MEASUREMENTS ON THE HIGH GAIN ANTENNA ANTENNA ASSEMBLY TO: 

2. 
3. 

4. 

5. 

6. 
7. 

8. 

a. DEPLOY ANTENNA 
b. ROTATE SIGHT DETENTS 
c. RETRACT FRONT/REAR HOOD 

MEASURE ELECTRICAL CHARACTERISTICS OF HI-GAIN ANTENNA ON ANTENNA RANGE. 
OPERATOR SHALL USE GLOVES LIGHTLY DUSTED WITH PRE-MEASURED SAMPLE OF SIMULATED DUST DURING 
APPLICATION OF DUST AND/OR MOVEMENT OF ANTENNA. 
WITH THE ANTENNA STOWED, SPRINKLE ALL MOVING PARTS WITH PRE-MEASURED SAMPLES OF SIMULATED DUST, 
DEPLOY AND FLEX THE ANTENNA 5 TIMES. PERFORM THE TORQUE/FORCE MEASUREMENTS IN STEP 1. 
SPRINKLE PRE-MEASURED SAMPLES OF SIMULATED DUST ON THE MOVING PARTS AND FLEX 5 TIMES. REPEAT 
DUST APPLICATION AND FLEXING UNTIL THE ANTENNA HAS BEEN FLEXED 50 TIMES TOTAL. 
MEASURE THE TORQUE/FORCE MEASUREMENTS OF STEP 1. 
OPERATE THE ANTENNA ON THE ANTENNA RANGE WITHOUT BRUSHING OFF THE DUST. (REAPPLY DUST ON 
ANTENNA). 
REMOVE DUST WITH A DUST BRUSH AND REPEAT OPERATIONAL TESTS. 

C. LOW GAIN ANTENNA 

1. MEASURE ELECTRICAL CHARACTERISTICS OF LO GAIN ANTENNA. 
2. SPRINKLE VIA A COARSE SCREEN MESH PRE-MEASURED SAMPLES OF SIMULATED DUST ON UPWARD ORIENTED 

(±45° REF VERTICAL) ANTENNA. 
3. OPERATE THE ANTENNA WITHOUT BRUSHING OFF DUST. 
4. LIGHTLY BRUSH THE ANTENNA AND MEASURE THE ELECTRICAL CHARACTERISTICS OF THE ANTENNA. 
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RCII REDUCED QUALIFICATION TEST PROGRAM 
MILESTONES 

1971 

APR MAY JUN JUL 

I 30 I 31 I 30 I 

LCRU ASSEMBLY 
VIBRATION, RANOOM, QUALIF. ASSURANCE o--❖ 
VIBRATION, RANOOM D. L. -~ 
VIBRATION, SINUSOIDAL, LRV MOUNT !... 

*LAUNCH DEPRESSURIZA TION 
THERMAL-VACUUM, HOT CYCLE (158 HRS) ~ 

*THERMAL-VACUUM, COLD CYCLE 
SHOCK ~ OPERATIONAL CHECK ~ 
LEAK RATE ~ 
SOLAR RAD. T-V (MSC) 

TIMELINE #1 (HOT) (63. 5 HO L' RS) - -C. - u 
• TIMELINE 112 (COLD) 

OPERATIONAL CHECK ~ ~ 
LEAK RATE ~ *EM! 

*DUST 
, 

*HUMIDITY 

~rt FINAL FUNCTIONAL 

ANCILLARY-ITEM STOWAGE CONTAINEH 

HUMIDITY [)J,~ 
LAUNCH DEPR ESSt: RIZA TION ~ 
VIBRATION, RANOOM, D. L. -!... -SHOCK fr -6 

HGA ASSEMBLY 
VIBRATION, SINUSOIDAL 

~ 
) 

ELECTRICAL FUNCTIONAL )'-I) 

*DELETED/REDUCED TESTS 

JI 

8-7-70 REV . 9/11/70 



RUii QUALIFICATION TEST PROGRAM PLANS 

I. LCRU ASSEMBLY (less antennas ) 

Test 

1. Random Vibration, Qual. Assurance 

2. Random Vibration, D. L. 

3. Rover Vibration (LRV mount) 

4. Thermal-Vacuum 

5. Shock, Landing 

6. Leak Rate 

7. Solar-Radiation/ Thermal-Vac uum 

8. EMI, reduced 

9. Final Functional 

Test Parameters 

0.04 g2/ttz max level (6.1 grms) for 3.0 minutes/axis and 
O,tJl,1~ g2/Hz max. level for 1.0 minute/axis. 

0. 25 g2 / Hz max. level (12. 7 grms) for 3. 0 minutes/axis 

5-20-5 Hz @ 3 Octave / minute/axis for 30 minutes/axis (1. 0 g peak) 
in PMl/WB or PMl / NB mode. 

10-5 torr per LM MESA Hot Temp-Time Curve for 158 hours 

* Sawtooth 9 g peak with 14 msec Rt and 1 msee Ft per axis 

Mass Spectrometer measurement with 90% Argon, 10% Nitrogen 
mixture and internal pressure measurement. 

Timcline ltl -Hot case, 63.5 hours 

Radiated Interference; Antenna-Conducted; RF radiated susceptibility; 
Receiver Front-End Rejection; Power-Line conducted susceptibility. 

Electrical operating performance at ambient 

* Equivalent to LM JCD Requirements (Resonant freq. above 30 Hz) 
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ROIi QUALIFICATION TEST PROGRAM PLANS 

(Continued) 

11. ANCILLARY ITEM STORAGE CONTAINER (STOWED) 

TEST 

1. HUMIDITY 

2. LAUNCH DEPRESSURIZATION 

3. RANDOM VIBRATION, D. L. 

4. SHOCK 

Ill. HI GAIN ANTENNA (SUBCONTRACTOR) 

TEST 

1. LAUNCH DEPRESSURIZATION (STOWED) 

2. THERMAL · VACUUM (STOWED) 

IV. HGA WITH MAST 

SINUSOIDAL VIBRATION (DEPLOYED) 

ELECTRICAL FUNCTIONAL 

TEST PARAMETERS 

3-DAY (72-HOUR) EXPOSURE AT 95% RH 

14.7 PSIA TO 1 X 10·1 TORR IN 3.5 MINUTES AT AMBIENT 
TEMP 

22.35 grms (0.9g2/Hz MAX. LEVEL) FOR 2.5 MIN & AXIS 

*SAWTOOTH 9g PEAK WITH 14 MSEC RT AND 1 MSEC FT PER AXIS 
*EQUIVALENT TO LM-ICD REQUIREMENTS (RESONANT 
FREQ TO BE DETERMINED) 

TEST PARAMETERS 

14.7 PSIA TO 1 X 10·1 TORR IN 3.5 MINUTES AT AMBIENT 
TEMP. 

10·5 TORR FOR 120 HOURS INCL. 60 HOURS@ 35° F AND 
60 HOURS@ 120° F 

5-20-5 Hz@ 3 OCTAVE/MINUTE FOR 30 MINUTES 
(1 .0g PEAK) 
ANTENNA RADIATION ON RANGE 
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ROIi QUALIFICATION TEST PROGRAM PLANS 
(Continued) 

BATTERY 

TEST 

1. RANDOM VIBRATION E LIB 

2. SINUSOIDAL VIBRATION E LIB 

3. SINUSOIDAL VIBRATION, 1.5g DWELL 

4. SINUSOIDAL VIBRATION (OPEHATING) 

5. SHOCK, LANDING 

6. SHOCK, RUPTURE 

7. LAUNCH DEPRESSURIZATION 

8. WET STAND/THERMAL-VACUUM 

9. WET STAND/THERMAL-VACUUM 

TEST PARAMETERS 

22.35 GRMS (0.9g2/Hz MAX LEVEL) FOR 2.5 MINUTES/AXIS 

5-100-5 Hz@ 3 OCT/MIN/AXIS (3.0g MAX.) 

1.5g AT 6 Hz FOR 10 SECONDS 

5-80-5Hz@ 1 OCT/MIN (2.5g PEAK) FOR 24 MINUTES/AXIS 

SAWTOOTH 60g WITH 10 MSEC Rt. 1 MSEC Ft PER AXIS 

SAWTOOTH 78g WITH 10 MSEC Rt, 1 MSEC Ft PER AXIS 

14.7 PSIA TO 1 X 10-1 TORR IN 3.5 MINUTES 

13 DAYS TEMPERATURE CYCLING BETWEEN 50° F AND 80° F 
200 HOURS AT 10-4 TORR (MIN.) WITH TEMPERATURE • 
LINEARLY INCREASING FROM 70° F TO 120° FIN 158 HOURS 
AND 120° F FOR 42 HOURS, ELECTRICAL DISCHARGE WITH 
BASE PLATE AT 120° F STARTING TEMPERATURE. 

SAME AS ABOVE BUT ELECTRICAL DISCHARGE WITH 
BASE PLATE AT 35° F STARTING TEMPERATURE. 
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ROIi ACCEPTANCE TEST PROGRAM PLANS 

I. LCRU ASSEMBLY (LESS ANTENNAS AND BATTERY) 

TEST 

1. RANDOM VIBRATION 

2. THERMAL 

3. LEAK RATE/PRESSURE SENSE 

4. ELECTRICAL 

5. MECHANICAL INSPECTION 

II. LCRU SYSTEM 

TEST 

1. MECHANICAL INTERFACE 

2. ELECTRICAL* 

*AFTER LCRU ASSEMBLY ELECTRICAL TESTS 

TEST PARAMETERS 

6.1 GRMS (0.04g2/Hz MAX LEVEL) FOR 1.0 MIN/AXIS 

OPERATING ATTBASEPLATE =+ 135°F 
OPERATING AT TBASEPLATE = + 35° F 

MASS SPECTROMETER MEASUREMENT WITH 90°/4 ARGON, 
10% NITROGEN MIXTURE, PRESSURE SENSOR MEASUREMENT 

OPERATING PERFORMANCE AT ROOM AMBIENT 

SIZE, WEIGHT, MESA OUTLINE AND LRV MOUNTING 
DIMENSIONS 

TEST PARAMETERS 

ANTENNAS, LEGS, CABLES AND MAST MOUNTING 

ANTENNA GO/NO-GO RADIATION 

Ill. ANCILLARY ITEM STORAGE CONTAINER (POST-PRE-ASSEMBLY AND INSTALLATION) 

TEST 

1. MECHANICAL INSPECTION 

TEST PARAMETERS 

SIZE, WEIGHT, MESA MOUNTING DIMENSIONS 
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non PRODUCTION INSPECTION TEST PROCEDURE 
FOR 

YARDNEY PM5(13)-1 REV. C" CELL ASSEMBLY 

1. MECHANICAL INSPECl ION 

EACH CELL MUST: 

1.1 COMPLY WITH YARDNEY CELL ASSEMBLY DRAWING NO. 10731 AND BE 
INSPECTED VISUALLY FOR GOOD WORKMANSHIP. 

1.2 BE TESTED FOR AIR LEAKAGE (APPLY AIR PRESSURE OF 16.5 PSIG THROUGH CELL 

VENT). PRESSURE SHOULD NOT DROP BELOW 16.2 PSIG ONE MINUTE AFTER PRES

SURE CONNECTION IS CLOSED. 
IMPORTANT: CELL(s) MUST BE PHYSICALLY RESTRICTED PRIOR & DURING LEAK TEST. 

2. ELECTRICAL TEST 

2.1 SELECT CELLS FOR TEST ACCORDING TO FOLLOWING SCHEDULE: (A LOT IS CONSID

ERED THE ENTIRE PRODUCTION OF A SINGLE TYPE OF CELL WITHIN A PERIOD OF 

30 DAYS.) 

SIZE OF PRODUCTION LOT 

UNDER 100 CELLS 
BETWEEN 101 AND 500 CELLS 
BETWEEN 501 AND 1000 CELLS 
OVER 1000 CELLS 

NUMBER OF CELLS FOR TESTING 

1 PER 50 CELLS OR FRACTION THEREOF 
1 PER 100 CELLS OR FRACTION THEREOF 
1 PER 200 CELLS OR FRACTION THEREOF 
1 PER 500 CELLS OR FRACTION THEREOF 

2.2 ADD 17.0-17.5CC OF YARDNEY ELECTROLYTE TYPE "B" TO EACH TEST CELL. 
SOAK FOR FOUR (4) HOURS. 

2.3 USING SUITABLE RECORDING EQUIPMENT FOR MONITORING VOLTAGE AND CURRENT, 

DISCHARGE AT 3.6 AMPS TO 1.45 VOL TS. THE MINIMUM DISCHARGE TIME SHOULD BE 

275 MINUTES AT A CELL VOLTAGE OF 1.45V MINIMUM FOR THE 275 MINUTE DISCHARGE. 

3. THE LOTS OF CELLS SHALL BE CONSIDERED ACCEPTABLE FOR SHIPMENT IF ALL CELLS PASS 

THE REQUIREMENTS OF PARAGRAPH 1 AND THE ELECTRICAL TEST CELLS PASS THE REQUIRE
MENTS OF PARAGRAPH 2. 
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ROIi ACCEPTANCE TEST PROGRAM PLANS 

IV. BATTERY(ATSUBCONTRACTOR) 

TEST 

1. CELL ACCEPTANCE 

2. VISUAL/MECHANICAL 

3. PRESSURE CH£ I( 

V. HI GAIN ANTENNA (AT SUBCONTRACTOR) 

TEST 

1. ELECTRICAL 

2. SINUSOIDAL VIBRATION 

3. ELECTRICAL 

4. MECHANICAL INSPECTION 

VI. LO GAIN ANTENNA (AT SUBCONTRACTOR) 

TEST 

1. SINUSOIDAL VIBRATION (OPERATING) 

2. THERMAL-VACUUM 

3. ELECTRICAL 

VII. VHF ANTENNA (AT SUBCONTRACTOR) 

TEST 

1. MECHANICAL INSPECTION 

2. ELECTRICAL 

TEST PARAMETERS 

CELL ELECTRICAL CHARACTERISTICS 

SIZE, WEIGHT, OUTLINE AND MOUNTING DIMENSIONS 

8 PSI 

TEST PARAMETERS 

OPERATING PERFORMANCE AT ROOM AMBIENT 

5-20-5 Hz@ 2 OCTAVES/MINUTE, 2 SWEEPS,½ DVT AMPLITUDE. 

OPERATING PERFORMANCE AT ROOM AMBIENT 

WEIGHT, SIZE, OUTLINE AND MOUNTING DIMENSIONS 

TEST PARAMETERS 

10-80-l0Hz@ 2 OCT/MINUTE/AXIS - AXIAL & TRAVERSE 2 SWEEPS (1 .5 g PEAK) 

10·4 TORR FOR 4 HOURS ± 200° F, NON-OPERATING 

OPERATING PERFORMANCE AT ROOM AMBIENT 

TEST PARAMETERS 

SIZE, WEIGHT AND DIMENSIONS 

VSWR AND GAIN MEASUREMENTS 
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LCRU UNIT PRE-ACCEPTANCE TEST 

OPERATIONS SEQUENCE 

ELECTRICAL DEBUG 

AMBIENT CHECKOUT 

135°F ALIGNMENT 

35 ° F ALIGNMENT 

FINAL DTV INSTALLATION 

PRE-CLOSE TEST 

FINAL STRAPPING/CURING 

QC/DCAS INSPECTION 

TORQUE PRESSURIZED COVER 

INSTALL CONTROL PANEL 

ELECTRICAL CONTROL PANEL CHECKOUT 

STRAP CONTROL PANEL HARNESS 

QC/DCASINSPECTION 

POST-CWSE ELECT. TEST 

QC/DCAS EQUIPMENT. & DOC. REVIEW 

BAKE, PURGE, ARGON BACKFILL AND SEAL 

INITIAL LEAK RATE CHECK 

PRESSURE SENSOR CHECK 
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RCII LCRU UNIT ACCEPTANCE TEST OPERATIONS SEQUENCE 

VIBRATION (OPERATING) TEST, 3 AXIS 
POST-VIBRATION ELECT. TEST 
POST-VIBRATION INSPECTION 
TEMPERATURE PERFORMANCE TEST: 

TBASEPLATE = +135°F 
TBASEPLA TE = +35 ° F 

POST-ENVIRONMENT LEAK RATE CHECK 
OPEN PINCHOFF, PURGE, N2 BACKFILL AND SEAL 
PRESSURE SENSOR CHECK 
ELECTRICAL PERFORMANCE TESTS 
POST-TEST OPERATIONS: -

TEST ADAPTER REMOVAL, 
VHF ANTENNA AND COAX INSTALLED, 
BULKHEAD C. P. CONN. MATED 

FINAL STRAP/CLAMP PANEL CABLE HARNESS 
QC/DCAS INSPECTION 

INSTALL COVER #1 (BATTERY SECTION) 
FINAL MODE OPERATIONS TEST 
METER CALIBRATION TEST 

1.) SIGNAL STRENGTH VS. TEMPERATURE 
2.) TEMPERATURE VS. METER READOUT 
3.) BATTERY VOLTAGE VS. METER READOUT 



RCII LCRU SUBSYSTEM 

ACCEPTANCE TEST OPERATIONS SEQUENCE 

TOP AND SIDE PHASE CHANGE PACKAGE AND 
RADIATION INS'I'ALL. ON LCRU UNIT 

QC/DCAS INSPECTION 
THERMAL BLANKET AND C. P. ESCUTCHEON INSTALL. 
QC/DCAS INSPECTION 
LCRU UNIT OUTLINE AND MOUNTING DIMENSION VERIFICATION 
LCRU UNIT WEIGHT MEASUREMENT 
MECH. INTERFACE VERIFICATION 

ANTENNAS, LEGS, CABLES 
HGA & LGA PRE-ASSEMBLY 
ANTENNA RADIATION VERIFICATION 
QC/DCAS INSPECTION 
PACKAGE ANCILLARY ITEM STOWAGE CONTAINER 
MESA MOUNTING DIMENSION VERIFICATION 
A. I. S. C. WEIGHT MEASUREMENT 
Q. C. VERIFICATION 
END-ITEM D.ATA PACKAGE REVIEW 
FINAL QC/DCAS ACCEPTANCE 
DD-250 SIGN-OFF 
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non LCRU SPECIAL TEST EQUIPMENT 

TXP•l SYSTEMS NEW BUILD 4 

TXP-2 VENDOR SUBASSEMBLY NEW BUILD• 

TXP-3 VHF/AM TRANSMITTER EVCS VHF/AM 

TXP-4 VHF/AM RECEIVER MODIFY AND TIS WITH EVCS RX 

TXP-5 VOLTAGE REGULATOR MODIFY AND TIS WITH EVCS VR 

TXP-6 UP LINK SIGNAL PROCESSOR MODIFY AND TIS WITH EVCS PROC. 

Txp .. 7 DOWN LINK SIGNAL PROCESSOR/ NEW BUILD 
MODULES 

TXP-8 U. L. S. P. MODULES TIME SHARE WITH EVCS CORDWOOD 

TXP-9 CONTROL PANEL NEW BUILD 

TXP-10 DC-DC CONVERTER MODIFY CM/VHF VR TEST POSITION 

~ FROM CM/VHF, EVCS GSE AND GFP 
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ROIi LCRU SYSTEM SPECIAL TEST EQUIPMENT POSITION 
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ROIi 

61 PIN 
CONNECTOR 

32 
33 

-

12 
22 
23 
24 
25 

34 

16 
13 

43 

I 

TEST ADAPTER - SCHEMATIC 

l, 
~c 

---

- ...,__ 

L -

URRE NT PROBE LOOPS 

61 PIN 
CONNECTOR 

PIN* 

12 S-BAND PM XMTR 
13 TEMP SENSOR 
16 VHF VOX SENSOR 
22 S-BAND PM XMTR 
23 S-BAND PM XMTR 
24 S-BAND XMTR 
25 S-BAND XMTR 
34 S-BAND XMTR 
32 16.5V DC 
33 28.5V DC 
43 VHF CW PTT 

29V POWER 

PM 1/WB CONT 
PM 1/NB CONT 
29V F M/TV CONT 
PM 2/NB CONT 
29V POWER 

* ALL OTHER PINS TO BE WIBED DffiECTL Y 
BETWEEN 61 PIN CONNECTORS 

s TANDARD 
CONNECTOR 
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TERM 
NARDA 
370NM 

PWR METER 
HP 434R 

LCRU S-BAND 
RECEIVER (PM) TEST SET-UP 

LCRU 

70KHZ 
OUT TERM 

10 Kn 
RES 

TERM 
NARDA 
370NM 

WAVE 
ANALnER 
HP 310A 

DIR COUPLER 
NARDA 
3020A 

MOD METER 
MARCONI 
TF 2300R 

DIF COM 
TEK 
TYPEW 

MICRO 
DA3FN 

TERM 
NARDA 
374NM 

SPEC ANALYZER 
TEK BNC 

PATCH PANEL 

@ -AUDIO 

®- S-BAND 

0-VHF 

PM SIG SOURCE 
DEI 
ACT-4A 

lLlO 

...._ _____ _,, ,. 
,. 

1-36 MHZ 

SPEC ANALYZER 
TEK 
1L20 
,01-4.2GHZ 

SIG GEN 
GR10 26 
MARKER 
296 . 81\!HZ 

AF OOC #2 
HP 200CDR 

0 
u 
> 
N 
:i:; 
::,: ..,. 
"' .... 

FREQ COl'NTER 
HP 52538 
5245L 

AF OOC 
,;3 
HP 200CDR 
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3.9 
KHZ ... 
KHZ 

7 . 35 
KHZ 

JO. S 
KHZ 

a: .., 
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TERM 
NARIJA 
:1111 r,::i.1 

ATTN 
PANEL 
A-1 551274 

7 
~I 
~I 

8 ~ I 
~~~I 

_J 

AF (.6C ., 
HP 200COR 

0 A·urno PANEL JA(.'K 

0 1

S' PANEL JACK 

0 VHF PANEL JACK 

LCRU S-BAND 
PM/FM TRANSMITTER (NB& WB) TEST SET-UP 

f-T1' C'T ca:~ 
HP :1:1111 ,\ 

m t; n1 
lfP :!HOA 

0 - 1110\· 

~ l'f-.( ' ,\ :-,; .\J 
., u~ 
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l.P I HP F ILTER 
~-------1 KHOH:-.:-ttoE 
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HP :1111.\ 

A 
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ROIi LCRU SUBSYSTEM CONFIGURATION 

OMNI 

VHF 
TAIPLEXER 

" OFF " 
COMMAND 
FROM <>------
GCTA 

TV 
CAMEAAO------------------~ 
INPUT 

8 dBw 
EXC/ 
PA 
2265.5 
MHz 

I 
I 
I 

I ~~ I 
L ______ _J 

RCVA 
SIGNAL 
STA . 

,----------------
1 

•PRIMARY RCVA IDENTICAL TO SECONDARY 
BUT 70 KHZ OUTPUT UNUSED AND TERMINATED 

70 KHz G.C. 
TO GCTA --------~ 

RCVR 
2101 .8 
MHz 

_ _ _ _ _ _ _ _ _ SECONDARY S-BAND RCVR j 

" ON " COMMAND 
,110M GCTA 

,--------7 

I ~~ I 
I 

9dBW I 
EXC, 
PA 
2265.5 
MHz 

L--- ~~~T~ 

S-BAND 
DIPLEXEA 

S-BAND 
DIPLEXER 

LOW 
GAIN 

HIGH 
GAIN 

y 
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non LCRU TEST PHILOSOPHY 

LCRU ASSEMBLY ACCEPTANCE AND SYSTEM TESTING 

ALL PERFORMANCE PARAMETERS WILL BE MEASURED ON A LCRU BLACK BOX BASIS. 

PROVISIONS HAVE BEEN MADE TO CONTROL SPECIAL LCRU FUNCTIONS (VHF TRANS
MITTER, 14.5 KC VCO, S BAND TRANSMITTERS, ETC.) FROM PRESSURIZED COMPART
MENT CONNECTOR TO PERMIT TESTING. 

ACCESS TO LCRU PRESSURIZED COMPARTMENT CONNECTOR AND TO VHF TRIPLEXER 
CONNECTOR CAN BE PROVIDED THROUGH BATTERY COMPARTMENT OR THROUGH 
BOTTOM COVER. 
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ROIi END ITEM TEST PARAMETERS 

DOWNLINK PERFORMANCE 

1. DOWNLINK SENSITIVITY (ALL MODES) 

(A) SET UP VHF SIG GEN FOR SPECIFIED% MOD BY EACH SUB CARRIER 
(B) SET SIG GEN POWER OUTPUT TO (-85) DBM 
(C) SET POWER INPUT TO S-BAND TEST RECEIVER AT DBM 
(D) MEASURES/NIN EACH SUBCARRIER CHANNEL IN SPECIFIED BANDWIDTH BY TURNING SUBCARRIER ON/OFF 
(E) REPEAT FOR RF LEVEL OF O DBM 

2. DOWNLINK FREQUENCY RESPONSE (WB/NB MODES) 
(A) SET UP VHF SIG. GEN FOR SPECIFIED% MOD FOR 1 KHZ (VOICE) 
(B) SET SIG. GEN POWER OUTPUT TO -40 DBM 
(C) SET POWER INPUT TO S-BAND TEST RECEIVER AT. DBM 
(D) MEASURE FREQUENCY RESPONSE 

3. VHF REC SQUELCH 
(A) SET UP VHF SIG. GEN FOR SPEC% MOD FOR 1 KHZ 
(B) REDUCE SIG. GEN OUTPUT UNTIL 1 KHZ IS SUPPRESSED AT TEST REC OUTPUT 

4. S-BAND POWER OUTPUT (ALL MODES) 
(A) MEASURE POWER OUTPUT 

5. S-BAND OUTPUT FREQUENCY (ALL MODES) 
(A) ENABLE TRANSMITTER BY EXT CONTROL 
(B) MEASURE OUTPUT FREQ 

6. 1.25 MHZ SC FREQ/MOD INDEX (WB MODES) 
(A) DISABLE 14.5 KHZ VCO BY EXTERNAL CONTROL 
(B) MEASURE 1.25 MHZ SC FREQ/MOD INDEX AT OUTPUT 

OF S-BAND TEST RECEIVER 

7. TELEMETRY/VOICE SUBCARRIER DEVIATIONS (ALL MODES) 
(A) VOICE (TEST TONE) AND SUBCARRIERS SET TO SPECIFIED% MOD AT VHF 
(B) MEASURE SUBCARRIER DEVIATIONS WITH CALIBRATED S-BAND TEST RECEIVER/TEST 

1.25 MHZ DISC/SELECTIVE VOLTMETER 
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non END ITEM TEST PARAMETERS 

8. 

9. 

10. 

11. 

12. 

TV CHANNEL FREQ RESPONSE (TV RMT MODE) 
(A) MEASURE FREQ RESPONSE USING WB TEST REC 

TV CHANNEL LINEARITY (TV RMT MODE) 
(A) MEASURES-BAND OUTPUT FREQ FOR DC INPUT OF 0/0.5/1.0V DC INPUT 

TV CHANNEL S/N RATIO (TV RMT MODE) 
(A) MEASURE TEST REC OUTPUT WITH RATED DEVIATION 
(B) REMOVE MODULATION AND MEASURE NOISE OUTPUT 

TV CHANNEL DISTORTION (TV RMT MODE) 
(A) MODULATE TV CHANNEL WITH SINUSOIDAL SIGNAL@ ± 1.7 MHZ DEVIATION 
(B) OBSERVE WAVEFORM AT TEST REC OUTPUT ON SCOPE 

TV/VOICE SC DISTORTION (FM) TV MODE 
(A) MODULATE TV CHANNEL WITH 25 KHz SINUSOIDAL SIGNAL@ ±1.7 MHz DEVIATION 
(B) TURN ON DOWN LINK SCO'S AND 1 KHz VOICE 
(C) OBSERVE WAVEFORM AT TEST RECEIVER OUTPUT ON SCOPE 

13. BATTERY/TEMPERATURE TELEMETRY/METER CHECKS 
(A) APPLY VARIABLE VOLTAGE TO BATTERY CONNECTOR 
(B) LCRU IN TEMPERATURE CHAMBER AT KNOWN TEMP 
(C) NOTE FRONT PANEL METER READINGS FOR KNOWN VOLTAGE AND TEMPERATURE 
(D) MEASURE 14.5 KHZ FREQ OUTPUT FROM S- BAND TEST RECEIVER; FREQ CORRESPONDING TO 

TEMP OR VOLTAGE KNOWN BY TIM E DURATION;VARY VOLTAGE/TEMPERATURE FOR CALIBRATION DATA. 
(E) MEASURE TIME SHARE SWITCH DUTY CYCLE TIME 
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RCII END ITEM TEST PARAMETERS 

UPLINK PERFORMANCE 

1. UPLINK INPUT SENSITIVITY 

(A) S BAND INPUT (-96) DBM 
(B) 124 KHZ SC TO 0.8 RAD 
(C) 124 KHZ SC FM ± 7.5 KHZ@ (2.0) KHZ 
(D) 70 KHZ SC TO 0.8 RAD 
(E) ADJUST VHF TEST REC INPUT TO ( ) DBM/3 KHZ FL TR IN OUTPUT 

(F) ENABLE VHF TRANS BY EXT CONTROL 

(G) MEASURE S/N BY TURNING MOD ON/OFF 
(H) REPEAT FORS-BAND INPUT ( ) DBM 

2. 70 KHZ OUTPUT (PER LCRU/GCTA ICD) 

A. OUTPUT LEVEL (UP LINK MODE) 

(A) S BAND INPUT (-78) DBM 
(B) 124 KHZ SC TO PRODUCE 0.8 RADIANS 
(C) 70 KHZ SC TO PRODUCE 0.8 RADIANS 

(D) 70 KHZ OUTPUT AC-ROSS 5K LOAD SHALL BE 2,0 VP-P NOM (0.7 TO 3.5 VP-P) 

B. OUTPUT LEVEL (STANDBY UPLINK MODE) 

(A) S BAND INPUT (-78) DBM 
(B) 30 KHZ SC TO PRODUCE 1.1 RADIANS 
(C) 70 KHZ SC TO PRODUCE 1.1 RADIANS 

(D) 70 KHZ OUTPUT ACROSS 5K LOAD 0.7 TO 3.5 VP-P 

C. FREQUENCY RESPONSE (0.8 RADIANS/1 .1 RADIANS 

(A) S BAND INPUT (78) DBM 

(B) 70 KHZ SC TO PRODUCE 0.8 RADIANS/1.1 RADIANS 
(C) VARY 70 KHZ ± 10 KHZ 

(D) OVER 70 KHZ± 10 KHZ RANGE OUTPUT LEVEL WITHIN 1 DB OF 70 KHZ LEVEL 



ROIi END ITEM TEST PARAMETERS (cont'd) 

3. 70 KHZ OUTPUT (PER LCRU/GCTA ICD) 

A. OUTPUT S/N RATIO (UP LINK MODE) 

(A) S BAND INPUT (-96) DBM 
(B) 124 KHZ SC TO PRODUCE 0.8 RAD 
(C) 70 KHZ SC TO PRODUCE 0.8 RAD 
(D) WITH 60 KHZ TO 80 KHZ FIL TEA IN OUTPUT S/N 10DB OR GREATER (70 KHZ SC ON/OFF) 
(E) AT LEAST 30DB S/N RATIO AT HIGHER RF INPUT 

f--" B. OUTPUT S/N RATIO (STANDBY UPLINK MODE) 
0 t (A) S BAND INPUT (-96) DBM 

(B) 30 KHZ SC TO PRODUCE 1.1 RAD 
(C)1~ KHZ SC TO PRODUCE 1.1 RAD 
(D) WITH 60 KHZ TO 80 KHZ FIL TEA IN OUTPUT S/N 10 DB OR GREATER (70 KHZ SC ON/OFF) 
(E) AT LEAST 30 DB S/N RATIO AT HIGHER RF INPUT 

C. INTERMODULATION DISTORTION 

(A) S BAND INPUT (-78) DBM 
(B) 131.5 KHZ (124 + 7.5) SC TO PRODUCE 0.8 RAD 
(C) 65 KHZ (70-5) SC TO PRODUCE 0.8 RAD 
(D) MEASURE LEVEL OF DIFF FREQ OF 66.5 KHZ 
{E) CHANGE SC FROM 65 KHZ TO 70 KHZ (0.8 RAD) 
(F) MEASURE 70 KHZ OUTPUT LEVEL 
(G) LEVEL OF 66.5 KHZ 30 DB OR MORE BELOW 70 KHZ LEVEL 
(H) REPEAT USING 1.1 RAD FOR EACH SIGNAL 
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RCn END ITEM TEST PARAMETERS (cont'd) 

4. SQUELCH LEVEL AND VOX OPERATION 

(A) 124 KHZ SC TO PRODUCE 0.8 RAD 
(B) 70 KHZ SC TO PRODUCE 0.8 RAD 
(C) 1.0 KHZ MOD ON 124 KHZ TO PRODUCE DEV. OF ± 7.5 KHZ 
(D) WITH NOS BAND INPUT/NO VHF POWER OUTPUT 
(E) INCREASE RF INPUT UNTIL VHF POWER OUTPUT IS OBTAINED 
(F) REMOVE 124 KHZ SC/VHF TRANS SHOULD TURNOFF (124 KHZ SQUELCH) 
(G) ENABLE VHF TRANS BY EXTERNAL CONTROL/TURN ON 124 KHZ SC 
(H) REMOVE 1 KHZ MOD ON 124 KHZ SC DECREASE RF INPUT UNTIL NOISE MODULATION ON 

VHF TRAN DISAPPEARS (S-BAND REC SQUELCH CHECK) 
(1) INCREASE RF INPUT LEVEL TO ( ) DBM AND ADJUST 1 KHZ MOD LEVEL UNTIL SCORE 

ON VHF TEST REC OUTPUT INDICATES START OF CLIPPING 
(J) RETURN VHF TRANS TO NORMAL CONTROL 
(K) ADJUST 1 KHZ MOD LEVEL AND NOTE WHEN VHF TRANS TURNS ON (VOX CHECK) 
(L) WITH 1 KHZ PRODUCING ±7.5 KHZ DEV ON 124 KHZ SC, VARY RF INPUT AND NOTE 

VHF OUTPUT TO MEASURE RF LEVELS FOR REC SQUELCH 
5. VHF POWER OUTPUT 

(A) ENABLE VHF TRANS BY EXTERNAL CONTROL 
(B) MEASURE POWER OUTPUT 

6. VHF OUTPUT F.f3EQ 

(A) ENABLE VHF TRANS BY EXTERNAL CONTROL 
(8) MEASURE OUTPUT FREQ 
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non 
7. FREQUENCY RESPONSE 

(A) S-BAND INPUT -63 DBM 
(B) 124 KHZ SC 0.8 RAD 

END ITEM TEST PARAMETERS 

(C) 124 KHZ SC FM ±7.5 KHZ BY 1 KHZ TONE 
(D) VHF TEST REC INPUT ( ) DBM/NO OUTPUT FL TR 
(E) VARY 1 KHZ TONE 300HZ TO3000HZ RESPONSE SHALL BE WITHIN ( l DB OF 1 KHZ 

REF. WHEN MEASURED WITH SELECTIVE VOLTMETER 

8. VHF MODULATION LEVEL 
(A) S-BAND INPUT -96 DBM 
(B) 124 KHZ SC 0.8 RAD 
(C) 124 KHZ SC FM ± 7.5 KHZ BY 1 KHZ 
(D) 70 KHZ SC 0.8 RAD 
(E) VHF TEST REC INPUT ( ) DBM 
(F) MEASURE % AM 

9. SIGNAL STRENGTH METER CHECK 
(A) S-BAND INPUT -98 DBM 
(B) 124 KHZ SC 0.8 RAD 
(C) 124 KHZ SC FM ±7.5 KHZ BY 1 KHZ 
(D) 70 KHZ SC 0.8 RAD 
(E) RECORD METER READING 
(F) CHANGE INPUT LEVEL IN 5 DB INCREMENTS UP TO AND INCLUDING -73 DBM 

10. CONTROLS (TV RMT MOOE) 

A . TRANSMI TTER CONTROL 

(A) IN TV RMT MODE THERE SHOULD BE NOS-BAND OUTPUT FROM FM TRANS UNTIL A CIRCUIT CLOSURE IS 

PROVIDED BETWEEN PINS KAND LON THE FRONT PANEL CONNECTOR 

B. 1.25 MHZ SCO CONTROL 

(A) IN rt RMT MODE THERE SHOULD BE NO 1.25 MHZ SC ON FM TRANS UNTIL A CLOSURE IS PROVIDED 

BETWEEN PINS F AND G ON THE FRONT PANEL CONNECTOR 

C. VHF TRANS INHIBIT 

(A) REPEAT 4.(A) (B) (C) (D). THERE SHALL BE NO VHF POWER OUTPUT FOR ANY 
LEVEL OF S-BAND INPUT LEVEL. 



f--' 
0 
I 

ROIi END ITEM TEST PARAMETERS 

GENERAL 

1. DC INPUT CURRENT (ALL MODES) 
(A) MEASURE INPUT CURRENT WHEN POWER IS APPLIED TO BATTERY CONNECTOR 
(B) MEASURE INPUT CURRENT WHEN POWER IS APPLIED TO FRONT PANEL CONNECTOR 

~ 2. REGULATOR CHECK 
(A) MEASURE VOLTAGE AT PINS C AND EON FRONT PANEL CONNECTOR (+10 VDC) 

3. LOAD GENERATED NOISE 
(A) USE SCOPE TO MEASURE P-P VOLTS AT LRV INTERFACE 
(B) USE SCOPE TO MEASURE P-P VOLTS AT GCTA INTERFACE 

(1) FM TRANS CONTROL LINE 
(2) 1.25 MHZ CONTROL LINE 
(3) 28 VOLT POWER SUPPLY LINE 



ROIi ELECTRICAL TESTS 

ELECTRICAL TESTS 

MODE PMl / ND PMl / WD FM / TV TV HMT PM2 / NB PMl / NB PI\H / WB F:\I / T\. TV R?v1T PM2 / NB 

TEST PWH TO BATT CONNECTOR P\VR TO LRV CONNECTOR ~ -

UP-LINK 

SENSITIVITY X ® X X X ® 
TO KHz Ol' T LEVEL X X X 
FREQ. RESP. X 
SIN X X X 
INTERMOD X 
SQUELCH LEVEL X X X 
VOX LEVEL X X 
VHF POWER OUT X 

~ X X X 
FREQ. X 
FREQ. RESP. X X X 
MOD LEVEL X X 
SIG LEV METER CAL X X 
VHF TRANS INHIBIT X 

X = TEST AT NOMINAL TEJ\IP 
@ = TEST AT NOMINAL/ LOW/ HIGH TEI\IP 
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ROIi 

MODE 
TEST 

DOWN-LINK 

SENSITIVITY 
FREQ RESP 
VHF REC SQUELCH 
S BAND POWER OUT 
FREQ 
1. 25 MHZ FREQ/MI 
TM/VOICE MI/DEV 
TV FREQ RESP 

TV LINEARITY 
TVS/N 
TV DISTORTION 
TV /VOICE DIST 
BA TT/TEMP CAL 
FM TRANS CONT 
1. 25 MHZ VCO CONT 

GENERAL 
DC INPUT CURRENT 
REGULA TOR CHECK 
LOAD GEN NOISE 

ELECTRICAL TESTS 

ELECTRICAL TESTS 

PMl/NB PMl/WB FM/TV TVRMT PM2/NB PMl/NB PMl/WB FM/TV TVRMT PM2/NB 

~ PWR TO BA TT CONNECTOR - PWR TO LRV CONNECTOR --

X ® X X ® X 
X 
X 

~ ® i X i X X X X 

® X X X 

~ ~ X X 

® ® 
W/O SCO 

X 
X 

X 
X 

X 
X ® X X 

X 

X 

X X X SB/ON X X X X SB/ON X 
X 

X X 

X TEST AT NOMINAL TEMP 
® TEST AT NOMINAL/LOW/HIGH TEMP 
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ROIi RCA RELIABl·LITY PROGRAM STATUS 

TASK/DOCUMENT NAME 

PROGRAM PLAN 

ELECTRICAL PARTS LIST 

PARTS SPECIFICATIONS (RCA) 

PARTS APPLICATION REVIEWS 

PARTS QUALIFICATION 

FAILURE MODE AND EFFECTS 
ANALYSIS 

RELIABILITY EVALUATION REPORT 
(OFF-THE-SHELF MODULE) SUB
CONTRACTORS 

NUMBER 

LRPL-RL-1 
REV A 
4/1/70 

LRRA-EPL-1 * 
REV B 
8/26/70 

VARIOUS 

ECP 20 AND 
REV A 

LRTR-FMEA-1 
9-8-70 

*Denotes Change Since TI-4 

SUBMJTTED 
4/15/70 

SUBMITTED 
8/28 /70 

STATUS 

43 COMPLETE/3 REMAINING* 

COMPLETE (PRELIMINARY)* 

ECP SUBMITTED 
PARTIAL AUTHORIZED, 
REMAINDER WAIVED 

SUBMITTED FINAL 
9/9/70 

COMPLETE-REVIEW CONDtTCTED 
WITH NASA AT EACH Sl1BCON 
TRACTOR. (REFER ECP 9, 10, 11, 
12 & CCA 6) 
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ROIi 

ITEK 

S-BAND RCVR 

VHF TRIPLEXER 

BATTERY 

14.5 KHZ VCO 

HIGff GAIN ANTENNA 

S-BAND XMI'RS 

VHF ANTENNA\ 

S-BAND DIPLEXERS 

LOW GAIN ANTENNA 

1.25 MHZ VCO 

LCRU SUBCONTRACT STATUS 

PDR CDR 
VENDOR 00 AHEAD COMPIETION DATES 

MOTOROLA: 2/17/70 5/18, 19 8/27-28 (Comoleted) 

RAN'I'EC 3/13/70 NA NA 

YARDNEY 3/19/70 5/8 7/28 (Completed) 

SONEX 3/19/70 4/22 7/16 (Completed) 

RCA. MS&R 4/1/70 5/8 8/24 (Completed) 

CONIC 3/30/70 4/30, 5/1 8/24-25 (Completed) 

MOTOROLA: 3/24/70 N~ NA 

WAVEC0M 3/23/70 5/4 6/29 (Completed) 

BENDll 4/6/70 5/27, 28 7/15 (Completed) 

SCI 4/3/70 5/13, 14 8 / 25 (Completed) 
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SUBCONTRACTOR RELIABILITY STATUS 

TA SK/DOCUMENT 
SUBCONTRACTOR 

REL. EVAL. 
REL. PROG. PLAN PART SPECS DERATING 

PROG. 

MOTOROLA COMPLETE REVISION B TO BE COMPLETE COMPLETE* 
SUBMITTED, MINOR 6 BEING 
CORRECTIONS* REVISED* 

CONIC COMPLETE REVISION A COMPLETE COMPLETE EXCEPT 
APPROVED* 7 BEING FOR JUNCTION 

REVISED* TEMPERA TURES * 

SCI COMPLETE SUBMITTED AND IN COMPLETE COMPLETE 
REVIEW CYCLE-REV. A* 13 BEING 

REVISED* 

SONEX COMPLETE SUBMITTED, BEING COMPLETE COMPLETE 
REVISED-REV. A* 

* DENOTES CHANGE SINCE TI4 
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ROIi 

SUBASSEMBLY 

S-BAND RECEIVER 

S-BAND 

14.5 KHz VCO 

1.25 MHz VCO 

LEGEND: 

SUBCONTRACTOR RELIABILITY 

EVALUATION AND UPGRADING SCHEDULE 

SUBCONTRACT 

MOTOROLA 

CONIC 

SONEX 

SCI 

MAR APR MAY JUN 

- p N 

I - p 

I - N 
p 

I -

RCA -----.tl.--NASA 
GO-AHEAD CCA #6 

TO SUB 
(5/1/70) 

TO RCA 
(5/4/70) 

N 

JUL AUG SEPT 

E(9) 

E(l0) 

E(l2) 

N* E(ll) 

------- -SUBCONTRACTOR EVALUATION EFFORT 

- -RCA EVALUATION EFFORT 

P-PRELThUNARY ECP-RCA TO NASA 

N-SUBCONTRACTOR NEGOTIATION 

E-FINAL ECP TO NASA *DENOTES CHANGE SINCE TI4 
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non SUMMARY OF PARTS QUALIFICATION 

SUBCONTRACTOR 
USAGE 

RCA CONIC MOTOROLA TOTALS 

GENERAL 
PART TYPE 

CAPACITORS o -1c 4 -+- 0* 4 ,1-

DIODES 2 1 -I' o -+- 3"' 

TRANSISTORS 3 7 "' 0 >1- 10* 

RESISTORS 2 2 * 0* 4* 

INT. CKTS 2* 0 2* 4 "' 

MISCELLANEOUS 5* 3* 0* 8* 

TOTALS 14* 17* 2 * 33 * 

*DENOTES CHANGE SINCE TI #3 

NON QUALIFIED PARTS 

TOTALS: 

33 RECOMMENDED BY RCA VIA ECP 20 
13 APPROVED BY NASA 
20 WAIVED BY NASA 



ROIi 

MILESTONES 

GO AHEAD 

TEST PLAN PREPARATION 

TEST PLAN SUBMISSION 

PART ORDERING 

PART DELIVERY CYCLE 

FACILITY PREPARATION 

CONDUCT TESTING 

PREPARE FINAL REPORT 

SUBMIT FINAL REPORT 

EVALUATE MSC RIDS 

LCRU PART QUAL SCHEDULE 

1970 1971 

AUG SEPT OCT NOV DEC JAN 

\J 

-... 
\J (MALLORY) 

--,/ 
* 

(MALLORY) 

*COMPLETION OF CRITICAL ENVIRONMENTS 

L.E MECHANICAL, THERMAL & 300 HR LIFE 

- ...... 
'/ 

FEB 



ROIi S-BAND TRANSMITTER PART QUALIFICATION LIST 

ECP 
ECP ITEM VENDOR PAR. CCA APPROVAL 

NO. NO. PART TYPE VENDOR PART NO. NO. NUMBER NOTES 

20 1 A Capacitor Aerovox EF-5-1000 LC-38 13 

B Capacitor Aerovox E F-4-1500 LC-3 13 

C Capacitor Aerovox 7405-0ll0 LC-4 13 

20 2 A Capacitor Republic IL LC-40 13 
B Capacitor Republic IC LC-5 13 

C Capacitor Republic lU LC-6 13 

,.... 
20 3 Capacitor ,.... 

I 
ATC A TC-100 LC-2 13 

-;J 
20 4 Filter A-B SMF0-1 LC-33 13 

20 5 Transistor, FET RCA 3Nl54 LC-26 13 

20 6 Resistor Caddocks MM-125 LCi-19 13 

20 8 Transistor Motorola 2N834 LC-21 13 

20 9 Diode Motorola 1N4109 LC-13 

20 10 Transistor TI 2N3036 LC-23 

20 ll Resistor Pyrofilm 125R500P LC-20 

20 12 Transistor WEMS 16010099 LC-30 13 

20 14 Capacitor Mallory i\l TPH-2, -3 LC-44 13 

20 20 Transistor Fairchild 2N5005 LC-31 

20 21 Transistor Fairc!"tild 2N5151 LC-32 

20 22 Isolator E&M Labs 16010006 LC-35 
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00 

non S-BAND TRANSMITTER PART QUALIFICATION LIST 
(Cont'd) 

ECP 
ECP ITEM VENOOR PAR CCA APPROVAL 
NO. NO. PART TYPE VENOOR PART NO. NO. NUMBER NOTES 

20 23 Power Divider Ada ms- Russell HCH-3160 LC-36 

20 36 Transistor RCA 40673 LC-27 

21 1 Transistor RCA 2N5921 LC-25 10 

TBD 1 Thermistor Kelvin HRL301 LC-45 



ROIi S-BAND RECEIVER PART QUALIFICATION LIST 

ECP 
ECP ITEM VENDOR PAR. CCA APPROVAL 
NO. NO. PART TYPE VENDOR PART NO. NO. NUl\llBER NOTES 

20 17 Integrated Ckt Fairchild U5B7741312UNQ LM-11 13 

..... 20 7 Integrated Ckt Fairchild U5F7715312UNQ LM-10 13 Vendor Change ..... 
I 

Integrated Ckt <:.D TBD 1 Advanced Micro U5F7715312 TBD See ECP 20 
Devices Item No . 7 
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ROIi 

PCDR 

20-1 
(Republic 
Capacitor) 

20-2 
(Aerovox 
capacitor) 

20-3 
(ATC 
Capacitor) 

20-4 
(A-B 
Filters) 

RID STATUS - PARTS OUAL 

Action Item RCA Comment Status 

Check on Republic in-house Vendor conducting in-house search for Open 
data on temperature life test data on TC part. RCA will 
compensating capacitor . review when available. 

Check on vendor testing Vendor testing not to MIL-C-11015 but Open 
which results in qualifica- to in-house spec which is similar to 
tion to MIL-C-11015 (except EIA commercial standards. Latter 
for immersion). has reduced requirements from MIL-C-11015. 

Data in transit. RCA will review. 

Capacitor has successfully Vendor does not have subject life test Closed 
met life test of MIL-C-23269 data. RCA requests MSC obtain same. (Reopen if 
which RCA recommended to RCA will then review. data is 
complete Qual testing. RCA obtained) 
to obtain and review. 

Obtain A-B in-house data Data is in transit. RCA will review. Open 
and review. 
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ROIi 

PCDR 

20-5 
(FSC IC's) 

20-6 
(MOT 2N834) 

20-7 
(Mallory 
Capacitor) 

20-8 
(Westinghouse 
Transistor) 

RID STATUS - PARTS QUAL (Cont'd) 

Action Item 

FSC has qual data 
on one IC and testing is 
in process on second. RCA 
to obtain data and review. 

Vendor has data indicating 
transistor meets MIL-S-
19500. 

Parts have met 1000 hour 
testing and will meet 
requirements of MIL-C-
39006. 

Qual data available on 
similar devices. Reliability 
report nearing completion. 

RCA Comment 

Data in transit on first IC. RCA will 
review. 
Motorola has changed vendor on second 
IC due to delivery problem. A LSEP will 
qualify new vendor. RCA will check qual 
test plan and if approved will delete from 
ECP 20. 

Data is same as referred to in PAR, LC-21 
included with ECP-20. Data is for 2N706 
which has lower (30 - 40%) breakdown 
voltage and slower switching speed. RCA 
considers original testing necessary. 

Parts do not meet 125° C temperature 
requirements of MIL-C-39006. Due to 
85° C rating of part and application 
temperature close to rating RCA considers 
life testing in 95 ° -100 °c range necessary. 

Specific devices listed seem inapplicable due 
to differences in chip size or case size. 
Data in transit; RCA will review. Also see 
PCDR-21. 

Status 

Open 

Closed 

Closed 

Open 



1"'l u F HF v 1Ew Pre-CDR NI/MAE H PC DR-20 
VEHI CLE REVIEW ITEM DISPOSITION C:OO HI JINAT ION 

IJ ,\lf 9/ -! / 70 
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R. Sinderson MSC / EEJG LCHU R&QA 
D•SC REPANCY •PRO BLEM T I TLE 

P:irts Q11~lifi,-,ritions n!lto.1 

CC.-\. 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 from parts 
Yendors. If it i s ,·a.lid, qual testing may be reduced or eliminated. 

JL1STIFICATION 

Cost saying. 

RE COM MENDAT ION 

1. RC..\ to reYiew information and contact vendors as required for 
substantiation. 

2. RCA to make statement concerning ,·alidity of data and consquence on planned 
qual program . 

,·O 'JT R-" CTO R S COMME NT 

See . .\.ttached sheets 

11-1-l 



P/N: IL/Jll/IC (Item 2) 

Part: Capacitor 

Vendor: Republic 

Reference Source: nepublic / W. Eisenberger 
17G East 7th St. 
Paterson, N. J. 07521 
201-279-0300 

PCDR-20-1 

Available Data: These "TC" tempera tu re 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/ °C) type. 

RCA Comment: 
1. Republic has QPL listing on a general purpose ceramic capacitor and reports 

life test with stability readings is available in house. Vendor could not give 
data results over phone but will conduct in-house search for data and forward 
to RCA. 

2. RCA will review data upon receipt and advise MSC. 

3. Item remains OPEN. - -

11-15 



P/N: EF-5-l000/EF-4-1500/7405-0110 (Item 1) 

Part: Capacitor 

Vendor: A EROVOX 

Reference Source: AEROVOX/Glen Woody 
Myrtle Beach, s. c. 
803 -44 8- 3191 ext. 241 

PCDR-20-2 

Available 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 applications. 

RCA Comment: 

1. Aerovox testing was not per MIL-C-11015, but to an Aerovox drawing 
MB2097. MB2097 is patterned after EIA commercial standards which 
contain reduced requirements and broader tolerances. 

2. Data is in transit and will be reviewed by RCA. 
• • ltOM Hlh&ins OP!!!~ 

i.Af'DtJ \.~~Q,a.. r&c:.e.ivd-4 ~ U~,~ 
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4. OP£ IH TI l•J G H ; ? l RAT URE RANG C -55 OC TO /&j OC. * · 

I ' : THO D ? AR,. • 5 . w ORK I NG " .,:, L T . G.:: R,. T .I NG - 25ovoc MAX I Mu N 

4. L.2 

4. ~. 3 

4 .b.4 

4. (). 6 

4.ti.d 

l1. (,. I 0 

4 .(,. 11 

4. 6. I ; 

'◄ • b . I .1 . I 

6. DI [ L F: C T .-; I ::. 'w T :is r,. ND I NG VOLT,. GE - 5oovoc MAX I ,., u M 

-{ . 8 ARO~. E T .i I C P I E S SURE - AS RE Q U I R ED , TE 5 T C ON D I l I ON 8 . 

b . INSULAl,ON ti , SI STANCE - 10,000 MEGOHMS MINIMUM 

9. (APA C iTANC£ ·• AS SPEC1r1 :: o BY US(R 

I O . 0 I S S . ~ I .i I 0 N • A C T OR - 2 • 5~; MA X I N I T I A L , o/1, M A X P O S T l. I f' E . 

II. HIGH TLMF-[~;.r u R( DISSIPATION rACTOR NOT APPLl : ABLE. 

GROUP I I 

I. VO L f AG _- :·;:: M t: ::ATURE LI Ml TS DO NOT APPLY UNL[S5 A 
SPt: ,: IF . C ~E , U , R(MENT IS fHQUESTED BY USER. 

GROUP I I I 

1 . V1BkAT.O;,, , 1.'.iH r~coucN c Y AS RtQu1RED, 

2 . Tr"' i- ER ,. r ,J R,· ,: y Cl I NG AND I MME R s I ON - I M"' ER s I Of p O P. : I () N ( f 
l H I '.. T .: -:, ,· ( ' A ~ A 4 . 6 , 'J , 2 ) I S N O T A P P L I C A 8 L E , l E M P : R A T U R l 
CY(t 1t..::. AS . [QUIRED. 

3. SAL . ~?RAY 5 NOT APPLl ~ ABLE, 

GROUP IV 

I • TE~ -1 I ,, A L S ·, ~LNG TH I S NO r APPL I CAB L E • 

?. • Mo , :, T . R 1. R :. s s r A N c E A s n E Q u I R t o c x c E P T r H E c A P A c I r Y 
C H ~ -~ G ·- ,. t T . ~ TH I s TE s T I s NOT r O E X C E ED 20% 0 r THE 
I N I T I , .. l . '/ A ' u .: • 

GROUP V 
I • t I .- E .. E _., ;· S REQUIRED, HIGH TEST TEMPERATURE 

TOL.flANCU Ul~Llll <J . ,~i.Clfl' , lD - 1'11ACTIONe-..;__1 DIICIMA._.1 ■--; D•Ofl ... a....__ 
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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 

PCDR-20-3 

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: 
1. Vendor does not have test data showing qualification to MIL-C-23269C life 

test. MSC is requested to forward data to RCA. 
2. Original 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 A TL 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, 
{l,f. 2.~•o h~u_.. \~ Fi T(!'~T OAT~.) 
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P/N: SMFO-1 (Item 4 ) 

Part: Filter 

Vendor: Allen-Bradley (A-B) 

Reference Source: A-13 / loel Barbieri 
Milwaukee, Wis. 
414-671-2000 

PCDR-20-4 

Available Data: Vendor has tested the filter to MIL-C-11015D. All tests 
required by RCA have been conducted in-house at A-B. 

Test data available from the vendor. 

Supporting Information: This filter has been used extensively in military 
and space applications by Boeing, Conic, Collins, Packard-Bell and others. 

This RFI feed -thru Filter does have a slight disadvantage in that it requires 
special care in soldering the feed-thru. The vendor prefers to recommend the 
SMFB-A4 Bolt Mounted Filter Model. It has higher attenuation (-45db) a t 125 °C -
higher temp. - with max voltage of 500 VDC - as opposed to the SMFO-1: - 35dh 
attenuation at 25 °C, max voltage of 200 VDC. 

RCA Comment: 
1. Vendor would not confirm that filter is qualified to MIL- C-1101 5D. 
2. Data in transit . RCA will review upon receipt. 
3. Item is considered OPEN. 

~. NA~" Tfl F !' .~.,"'A;.~ 0. , . .(). 
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P / N: l15F7715312l 1NQ and l 15B7741312llNQ (ltems 7 and 17) 

Part: Intergrated Circuit 

Vendor: Fairchild 

Reference Source: Fairchild / Gary Lane 
4 64 Ellis St. 
Mountain View, Calif. 
415-962-5011 

PCDR-20-5 

Available Data: Both parts have been qualified per MIL-STD-883. Reference 
Fairchild general procurement specification no. UNIQUE 88 3. 

The U5F7715312 UNQ will be fully qualified to MIL-STD-883 (equiv) class 11 A 11 

including 1000 hr. life test in November 1970. Copies of test report completed 
to date on file at Fairchild, Mountain View. 

The U5 F7741312UNQ is fully qualified to MIL-STD-88 3 (equiv) class "A" 
including the 1000 hr. life test and test report is on file at Fairchild, Mountain 
View. 

RCA Comment: 
1. FSC has forwarded ll5F7741312 UNQ data to RCA. RCA will review and 

advise MSC. 
2. Due to lengthy delivery schedule on U5F7715312 UNQ Motorola has changed 

from FSC t~¥onaee Bemioenauo~. Motorola reports ALSEP program 
..--will quatn'yiiew vendor. RCA will review qual test plan and if adequate 

delete part from ECP-20. 
tern remains OPEN. 

- A D YA ,~c £ ~ M t ( ~ o o Ev ~ ~ f: .; 
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P / N: 2N834 (Item 8) 

Part: Transistor 

Vendor: Motorola 

Reference Source: Motorola/,Jack Sadler 
Phoenix, Arizona 
602-273-4747 

Available Data: Part meets MIL-S-19500, Group B only . 

PCDR-20-6 

Supporting Information: Vendor states that part selected is acceptable_ but 
recommends use of either JAN-TX-2N706A or JAN-TX-2N706B. These parts 
a re high rel and fully qualified to MIL-S-19500. 

RCA Comment: 

1. As reported in PAR,LC-21, data available is only on generic type, 2N706. 
The 2N834 has a higher (30-40%) voltage breakdown and faster switching 
speed. Therefore Group A and steady state operating life of Group B are 
required. 

2. Due to wire bonding problems on MOT 2N2222 reported in NASA Alerter 
MSFC-69-10 confidence is required that bonding problem no longer exists. 
Therefore remainder of testing recommended in ECP-20 is required, 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-G36-5353 

PCDR-20-7 

Available Data: Pa rts meet MIL-C-3965 including tempera ture rating of 
-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. life test successfully. 

Reports available from vendor 

Supporting Information: Parts manufactured to non-standard dimensions, would 
not meet MIL-C-3965 dimension specifications. 

RCA Comment: 
1. Parts are not qualified to MIL-C-39006 nor meet requirements included 

therein which involve 125 °C temperature. 
2. Application temperature is very close to 85°C. Therefore RCA considers 

previously recommended life testing at 95°C necessary to assure part 
qualification for LC RU. 

3. Item is considered CLOSED. 
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PIN: 1768-1030 (Item 31) 

Part: Transistor 

Vendor: Westinghouse 

PCDTI-20- H 

Reference Source: Westinghouse / Bob Hedley; nick Harn rick 
Youngwood, Pa. 
Electronics Communications Inc. ECI 
Bill Mandakis 
St. Petersburg, Fla. 
813-347-1121 

Data Available: Chip 1763 (same as 1768) tested per MIL-S/ -19500, Group B. 
Data available from vendor. 

The 1776 transistor has the same case (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. 

Supporting Information: 
1768-1030 

(a) In process of getting JEDEC in assignment 
(b) 3 year old product with present production per quarter being 5,000 to 

, 000 units. 
(c) The group has undergone Groups A, B, & C, pre & post burn testing 

MIL STD 19500 . 
(d) Reliability report is due out in two weeks on this family of transistor. 

Report will show failures of transistors due to mis-application of units 
in circuits, that is, improper biasing, etc. causing failure of units 
due to high speed switching use. (See PCDR-21) 

(e) Units in family have undergone l0G vibration testing. 

Data obtained 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 -55 °C to 

+75°C temp., 95% rel humidity per MIL STD 202. 
(c) In two years - no reported 1 776-1210 failures 

Units have been used in A7, F105, Airlock Program, ARC-145 airborne 
transceiver. 

RCA Comment: 
1, The 1 768 is a smaller chip size and has a higher voltage breakdown than 1 776-

1210. The 1763 chip is in a TO-3 package; the 1768 is in a TO-63. Data on 
1776 and 1763 are not applicable. 

2. Only 200 units of 1768 -1030 have been produced; 5000-8000 quantity is for all 
can and all chip sizes. 

3. RCA will review reliability report and advise MSC. 
4. Item is considered OPEN. 

11- 26 



ROIi SUBCONTRACTOR PARTS EXCEEDING DERATING POLICY 

CKT 
SUB ASSEMBLY MODULE SYMBOL PART NUMBER MAXIMUM RA TING 

S-BAND TRANSMITTER CD Fl\I EXCITEH H:l HNHG0C 125 1\1\\' 
R4 RNR60C 125 i\1\\' 

HlG HCTW7G 188 i\lW 
H24 HCH07G 1 70 i\l\\' 

PHASE 1\10D Q1 1N1 34 zov G> 
Q2 :lNl 54 20 v@ 

XTAL OSC Dl! FFEH (11 :INl 54 20 V 
AMP DOUBLEH Q1 :lN154 20 vGD 

175 °(' 

POWEH AMP Q1 2N5921 200 " C 

PRI. HEG. Q1 2N500:i 200 "(' 

YIU 1 N941 n 173 "(' 

SJ:.:C . REG. \'R:l 1 N9G7B 175 " C 
MULTIPLIER cm HPA0:IO0 200 "C 
DRIVER Ql 2N54 81 200 "C 

Q2 2N:i4 82 200 ' C 

S-BAND RECEIVER POWER ISOLATOH Ql 2N2222A 1 7:i ' C 

1 JUNCTION TEMPERATURE.JNFORMATION ON ALL SEi\ lICONDl crons NOT YET A\'AII.Anu: 
2 SUBSTITUTION OF HIGHECHATED PART TO BE i\lADE 
3 TEST SELECTION OF VDS FOH 30 VOLTS JS i\ lAD I·: . 

4 AT A BASEPLATE TEMPERATURE OF 71 °c 

@ 
DERA TED Lil\IIT ACTt:AL 

62 . 5 l\l\\' 135 :\I\\' @ 

62 . 5 1\1\\' 135 .i\rn· @ 

94 i\1\\' 110 .i\lW 
85 1\1\\' 140 :\I\\' 

12 V 21 V 
12 V 21 V 
12 V 21 V 
12 V 21 V 
100 °C 108 °c 
150 °C 154-c 
100 °C 109 - c 
1 00 '' C 102 · c 
l00 "C 110 ' C 
l00 °C 117 ' C 
100 °C 113 · c 
1 oo ··c 1 2s· c 

100 ' (' lD · c 
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ROIi 

PCDR Action Item 

16 Replacement of 3N138 
with 3Nl87 or 3N200 

17 Replacement of 3N154 
with 3N187 or 3N200 

18 Substitute Conic Transis-
tor 1601009 with higher 
rel type. Survey of vendor 

21 Check switching speed 
and derating to determine 
if reliability problem 
exists. 

RID STATUS-DESIGN ITEMS 

RCA Comment Status 

Switching circuit requires high Closed 
impedance of 3N138 for proper 
timing constants. Handling and 
installation precautions will be 
controlled by drawings or pro-
cedures. 

Circuit replacement under Open 
investigation by Conic. Handling 
& installation same as PCDR-16 

Substitute unknown. Sloan device Open pending vendor survey 
is in TO-46 can. Only replacement 
2N3866 is in much larger TO-5 can. 
Vendor will be surveyed by RCA 
Central Engineering. 

Circuit switching speed is over 30 times Closed 
slower than allowable limit. Derating 
is within LCRU derating policy. 



I l YPE OF RE VIEW Pre-CDR NUMBER 
PCDR-16 

REVIEW ITEM DISPOSITION 
i 

VE HI CLE COOR D INATION 

IJATt 9/4/70 
I INll l A TOR ORGANIZATION SYSTEM TEAM NAME 

I 

MSC/EE16 I R. Sinderson LCRU R&QA 

D ISCREPANCY /PROBLEM T I T LE 

Time Share Switch MOSFET 3Nl38 
RCA Mosfet 3N13 8 is not considered to be a high reliability component 

I 1. Part has had very limited previous usage. 

i 2. Part does not contain zener diode protection and therefore is very susceptible to damage 
I during handling and installation. 

3. RCA sales personnel do not recommend this part for hi-rel usage. 
: 

I 
I 

JUSTIFICATION 

1. Planned qual testing will cost NASA $3585. 
! 

2. Qual testing cannot eliminate the handling/installation susceptibility to damage problems. 

I 3. Since the use of MOSFETS with diode protection is customary for hi-rel application, it 

I 
is not understood why RCA selected the 3N138 part. 

i 
RECOMMENDATION 

• Substitute part with one which has diode protection and preferably a part with existing test 

: data and considerable previous usage. (SCI may be able to supply a qualified part from their 

I own stock since they are a large user of MOSFET units. RCA parts 3N1 87 or 3N200 may 
i be possible substitute.) 
I 

I CON TRA CTOR 'S COMME NT 

I 1. RCA design required devices with hi-Z (long time constants required) I 
2. Diode protected MOSFETS characteristically have lower Z (3Nl38 Z is 5000 times 

' greater than suggested 3Nl87 or 3N200). 
3. RCA is well aware of installation and handling problems and did not mean to infer that 

Qual testing will eliminate these problems. Drawings will control installation in 
circuitry. 

I 
4. Item is CLOSED. 
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" ~' ,> f HH, l~W p,.,.,_,~J)I? NIJMIH H PCDH-] 7 
\.. t Hll ' l t REVIEW ITEM DISPOSITION f'IHHH>IN/\IION 

11 .\lt 9/ -1/70 
11\1111,\ l()H {) H l,AN I /J\ lll lN ~, 'v :, 11 M If /\M N/\Mf 

R. Sinderson l\ lSC / EE] (i LCHll l{&Q!\ 

l)•Sl'HEP.l.NCY PROBLEM TITli 

S-H'cnd Transmitter l\103FET :3N1 5-I 

Sa.me as PCDR-J G 

Jl !!'> l It- !C ATION 

Sarne as PCDR-J G 

RECOMMENDA TION 

Sarne as PCDR-J G. RCA sales personnel, Roge r Fournier, have indicated that 
parts 3N187, 3N200 , rn~1y be a good substitute since it has diode protection 
and will be qualified shortly. 

c ,'NT R.\CTO R"S COMMENT 

]. Conic application is amplifier circuit. 
2. Replacement parts are being reviewed by Conic. 
3. Item remains OPEN. PRE.U'fi,~·,'•~"''-1 \ ' ~~\~T\C:a...t ~\.,, ... J! f"~'~!c 

4f» ,.J., ~rtr ·., Tic,~, lo ·.1l ~IJdl r~;..,.,.. ~T ~l, -i.•. •,, ,4.~ ·-~~!. 1 C• r 

~r~'---r. 
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-·--- · -
I YPl O f RE VIE W Pre-C DR NIJMBI Ii PC DH- ! ~ 

VEH ICLE REVIEW ITEM DISPOSITION t.()(JHIJlf-U• Jl(JtJ 

!>A fl 9/4/7 0 
IN ITIATOR O H<1ANI/ AT ION ", Y ~; If M Tl AM NAMI 

R. Sinderson MSC/EElG LC RU H&(JA 

OISCREPANCY /PROBLE M T1Tlf 

S-Band Transmitter Trans i s tor I GO 10099 

P art is not considered to be reliable. 

1. Vendor, Sloan, has had limited experience. 

2 . Only one prototype of this unit has been produced . 

JUSTIFICATION 

1. P lanned 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. 

RECOMMENDAT ION 

1. Make positive determination on whether part can be substituted with better unit. 

(Conic proprietary barrier cannot be used in this case due to the potential severity 
of the problem.) 

2. If part cannot be substituted, then reliability/part specialist survey of Sloan should 
be made. 

CONTRACTOR 'S COMMENT 

1. No known substitute. Sloan device is a 2N3866 chip in a 4 lead TO 46 case with 

isolated collector and ca~ grounded for RF isolation . 2 N386G is in TO - 5 can 
and grounded collector configuration . 

2 . RCA will conduct vendor survey of SLOAN. 
3 . Item remains OPEN pending vendor survey. 

11-:n 



·--
1, 1'1 t lf Ht Vl t,W Prc-CDR NIJMIII H PCDH-21 
\. I Hll ' l t REVIEW ITEM DISPOSITION C:OOHI I INA 1 ION 

1> -\11 9/4/70 -
1Nil l,\l()H O lll <i ANll 41 ll)N SY:, lf M 11 AM NAM! 

n. Sinderson MSC /E El(i LCIW H&QA 

lllSl" Hf J"t\N C Y IPROBL t, M TITLf 

DC/DC Converter Transistor 1758-1030 

Westinghouse sales personnel, I3ob Hedley, has stated that transistor 1758-1030 failures 
have occurred due to their misapplication in high-speed switching circuits. Docs HCA usage 
of this part meet the customary reliability derating requirements, and is the application 
within the switching speed limitations? 

Jl 1S l 1FICATION 

Need to confirm that previous failures are not applicable for the LC mi circuit application. 

RE COMMENDAT ION 

Sarne as above block. 

(c'N l R-> CTO R'S COMMENT 

1. Switching speed limit of Westinghouse device is 1500 nanoseconds max. RCA application 
takes 50,000 nanoseconds. Therefore well within spec. 

2. Derating meets LCRlT requirements. 

3 l:.Te w. C\c",:t) . 
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ROIi SINGLE POINT FAILURES 

SUMMARY STATUS 

TOTAL SINGLE POINT FAILURES 

IDENTIFIED ELIMINATED ELIMINATED REMAINING 
TO DATE TO DATE SINCE PDR 

14 6 3 a· 

*REMAINING SINGLE POINT FAILURES: REFER TO SUMMARY TABLE OF SINGLE POINT FAILURES 



ROIi 

SINGLE POINT FAILURE 

Cl4 Feedthru Capacitor in +14VDC 
Regulator 

C15 Feedthru Capacitor in +l0VDC 
Regulator 

SINGLE POINT FAILURE SUMMARY 

EFFECTS 

• Loss of Up Link Communica -
tions capability in all modes 

• Loss of LCRU Temp. Oita in 
all modes 

• Loss of Down Link Communi
cations Capability in following 
modes : 

PMl/WB 
FM/TV 

• Loss of TV Capability in follow 
ing modes: 

FM/TV 
TV/RMT 

• Loss of Down Link Communica
tions capability in all modes. 

• Loss of Telemetered LCRU 
Status Data in all modes. 

CORRECTIVE ACTION, REMARKS 
AND RECOMMENDATIONS 

• No Action Recommended 

• Cl4 is necessary for Hi-Frequency 
Filtering 

• Part Type has Low Failure History 

• Down Link Communications may still be 
maintained in following modes: 

PMl/NB 
PM2/NB 

• No Action Recommemded 

• C15 is necessary for Hi-Frequency 
Filtering 

• Part Type has Low Failure History 

• Up Link Communications may still be 
maintained in all modes. 
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ROIi SINGLE POINT FAILURE SUMMARY (CONTINUED) 

SINGLE POINT FAILURE 

Power Selection SWitch 

• Open or Damaged moving 
Contact #2 (+29V) 

• Open or DamaglK! moving 
Contact #5 (+16. 8V) 

• Open or Dama~ moving 
Contact #9 (Isolation) 

Time Stare SW itch Circuitry, 14. 5 
KHz VCO, or Diode Attenuator 

Negative Voltage Supply (-6. 2V) 
circuitry within time share switch 
Assembly 

EFFECTS 

• Loss of Down Link Communi
cations capability in all modes 
when operating from battery or 
converter 

• Loss of Up Link Communica -
tions capability in all modes 
when operating from battery or 
converter 

• Loss of Up Link and Down -
Link Communications capability 
when operating from converter 
only 

• Loss of Telemetered LCRU 
Status monitoring signals 
(Temperature and Battery Voltagt ) 
in all modes. 

• Same as above 

• Loss of Down Link Capability 
in following modes: 

FM/TV 
TV/RMT 

CORRECTIVE ACTION, REMARKS 
AND RECOMMENDATIONS 

• Recommended Action 

• Employ recommended screening of NASA 
alerter # MSFC-70-6 

• Employ heavy RCA Field QC monitoring 
in view of NASA alerter. 

• Recommended Action 

• Installation precautions necessary for 
3N 138 in time share switch. 

• LC RU Status may be monitored via 
monitor meter 

• No Action Recommended 

• LCRU Status may be monitored via 
monitor meter. 
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ROIi SINGLE POINT FAILURE SUMMARY (CONTINUED) 

SINGLE POINT FAILURE 

VHF Antenna or VHF Triplexer 

VHF Receiver Baseband Conditioner 
or Down Link Signal Processor 

VHF Transmitter or Up Link Signal 
Processor 

Mode Selector S.Vitch : Contact #17 
(Rotor of one deck) open or damaged 

Contact #24 (Rotor of one deck) open 
or damaged 

EFFECTS 

• Loss of Up and Down Link 
communications capability in all 
modes. 

• Loss of Down Link Communi
cations capability in all modes. 

• Loss of Up Link Communica
tions capability in all modes. 

• Loss of Down Link Communi
cations capability in following 
modes: 

PMl/WB 
PMl/NB 
FM/TV 
PM2/NB 

• Loss of Up Link Communica
tions in all modes. 

CORRECTIVE ACTION, REMARKS 
AND RECOMMENDATIONS 

• No Further Action Recommended 

• Hard-Line between PLSS and LCRU to bypass 
VHF Antenna, Triplexer, Receiver and Trans
mitter portioncf LCRU Link has been proposed, 
considered and rejected. 

• No Action Recommended 

• switching currents are low level 

• SWitch construction has been qualified for: 

Peak Random Vibration @. 4G
2 

/HZ 
50G Shock 
20G Acceleration 
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ROIi SINGLE POINT FAILURE SUMMARY (CONTINUED) 

SINGLE POINT FAILURE 

Circuit Breaker (29V) 

VOX Disable Transistor Collector 
to Emitter Siort 

EFFECTS 

• Loss of Down Link Communi
cations Capability in all modes 

• Losa of Up Link Communication 
capability in all modes. 

CORRECTIVE ACTION, REMARKS 
AND RECOMMENDATIONS 

• Recommended Action 

• Alert QC and Manufacturing Operations 
of Installation Precautions (Torque require
ments, conformal coating, etc.) ~LS~ r.l6t.~ 
"rl!!t-\P T••T l~ PA~ OT k;t. 1t.ttpcvr ,o ,J 

• Alert QC of need for Field QC 
monitoring. 

• Recommended Action 

• Consider Toggle &Hitch selection of VOX 
Disable Mode rather than Transistor 
Operation. 
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Transis tors 

G:..3F~-70-8 
(09-031) 

K2-70-l.\. 

MI:.:>C. 

: ;s c-61-01 i3 

Co-70-1 

Cl-70-01 

2 '!L.124, 2 NL126 
i-:otorola 

J ,\t!TX 2 :·12 ) O:j , 
;-::3c 

: l_yrir:i- ..;e t :iemo te 
~ontrol ~onsoles, 
J el ; :ar ~n _;imh~rin..; 

i,l:1 '.H/'lttne~·ic Indi
cator, '.' ,Jrni tron ~orp. 

--' : t :i l ).::, , a t1:it.ic 
.~ese3.rc '.1 ,;orp. 

l; ri:~;1in~ '.i'ool, :'h ,) .·;,t,-=; 

'LLl B te:3 ~-,. 

;,e:,,.' : :,ete,::tic!1 :•'L;i .s , 
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NASA ALERTER STATUS 

'. 1o olastic cased t!"ansistors 
.1re used in :,C:~lj . 

'/wo (2) J.\. -~:.:. 2112 JO"_; '_'n.nsistors 
'l.re us~d in the :::,·1c~j & I.,C1i iJ 
e~! 1.ripments but are ~urc .1ase 'i fro.11 
. otorolr1.. 



ROIi NASA ALERTER STATUS 

ALERT NO. SUBJECT APPLICABLE TO LCRU REMARKS 

Int~_~rated Circuits 

GSFC-70-6 
(10-015) SN.5401, TI NO 

Relays 
f--1 
f--1 

GSFC-70-7 SRA-4C-24B, I 
c.v 

(o6-0l.5) Branson NO t.!) 

Resistors 

GSFC-70-9 
(07-019) s102, Vishay NO 

Switches 

KSC-70-4 Flux Contamination 
of Non-Hermetic 
Seal Switches. 
(I1icro-swi tches) NO 

l-1SFC-7 0-7.5 1027-3, Kinetic 1s 
(Power Transfer Switch -
Motor Driven) r-o 



ROIi NASA ALERTER STATUS 

ALERT NO. SUBJi~CT APPLICABLE TO LCRU Tl.EMARKS 

Capacitors 

SG-70-01 CV31B2$0, Erie NO 

JS-70-01-A CSR-13 (IUF, lOOV), NO LCRU FM/PM S-Band Xmtr. 
Dickson uses Dickson, DIRarJSrn, 

1 uf @ 35 VDC 

Connectors 

f-' GSFC-70-10 3431, 3433, and 
f-' (02-021) others, Hubell NO I ..,. 
0 

D4-70-3 Ill-96ll-37-2P, LCRU uses a DS09 which is 
Deutsch NO similar to DVi Type, RCA is 

aware of potential installa-
tion problems and will employ 
manufacturer's recanmendations. 

D7-70-2 48 Series, Amphenol NO 

Illlie~rated Circuits 

R6-70-l U:207H, NSC NO LCRU uses a LMlOl similar 
to the u :207H. Units are 
being screened by tlSC to 
RCA I s !{i-Rel Specification. 

F7-70-0l 9316, Fairchild NO 

WS-70-2 SNS4LS4, TI NO 

WS-70-1B SNS4LXX, NSC NO 



ROIi SUBCONTRACTOR CONFIGURATION CONTROL STATUS 

TASK/DOCUMENT 
SUBCONTRACTOR 

CC PLAN 
DRAWING TRACEABILITY 

PROCEDURE* PROCEDURE 

MOTOROLA REV. B REVIEWED & REVIEWED & 

DUE 9/18/70*** APPROVED APPROVED 

CONIC REVIEWED & R&A IN REVIEW 
APPROVED"'** CYCLE 

SCI REV. B DUE R&A IN REVIEW 
9/25/70 CYCLE 

SONEX R&A R&A R&A 

BENDIX NIA** R&A R&A 

YARDNEY NIA** R&A R&A 

WAVECOM NIA** R&A R&A 

RANTEC NIA** R&A R&A 

* INCLUDES CHANGE BOARD *** CH.ANGE SINCE TI3 
** AS PART OF QUALITY PROCEDURES 



ROIi 

1. NASA COMMENT 

RCA RESPONSE TO NASA COMMENTS ON RCA 
CONFIGURATION CONTROL PROGRAM PLAN 

LRPL-CC-1 REV. A DATED 20 MAY 1970 

FLOW DIAGRAMS SHOULD BE ADDED WHICH SUMMARIES THE BASIC SUBCONTRACT AND RCA SYSTEM 
OPERATIONS WHICH ARE OSTENSIBLY DEFINED IN DETAIL BY A MYRIAD, OF OTHER INTERLOCKING 

RCA DOCUMENTS. MSC WILL PROVIDE TO RCA OF THE FLOW DIAGRAM WHICH IS REQUIRED. THE 
ENCLOSED DIAGRAMS SHALL BE USED AS A BASELINE FOR "ARRIVING AT THE FINAL MSC/RCA 
NEGOTIATED DIAGRAMS WHICH ARE TO BE ADDED TO THE PLAN. 

RCA ACTION 
THE FLOW DIAGRAMS HAVE BEEN ADDED IN SECTION VII, "DRAWING AND CHANGE CONTROL FLOW 

DIAGRAMS", BY REVISION B TO THE CONFIGURATION CONTROL PLAN. 

2. NASA COMMENT 
ADD TO PLAN THE FOLLOWING STATEMENT: CLASS I CHANGES SHALL INCLUDE THOSE CHANGES 

WHICH WOULD REQUIRE A SPECIFICATION CHANGE NOTICE TO BE WRITTEN TO (1) THE MSC CONTRACT 

SPECIFICATION OR (2) THE APPLICABLE ICD'S AND P & I SPECIFICATIONS REFERENCED IN THE MSC 
SPECIFICATION OR (3) THE RCA SUBASSEMBLY SUBCONTRACT SPECIFICATIONS. 

RCA ACTION 
RCA AGREES WITH ITEMS (1) AND (2), BUT DOES NOT AGREE WITH ITEM (3), SINCE THE RCA SPECIFI

CATIONS ARE NOT SPECIFICALLY INCORPORATED INTO THE CONTRACT. 

THE CONFIGURATION CONTROL PLAN, AS MODIFIED BY REVISION B, CONTAINS A MODIFICATION OF 
THE NASA COMMENT AS A NOTE TO PARAGRAPH 4.4.1. 



ROIi 

3. NASA COMMENT 

.. RCA RESPONSE TO NASA COMMENTS ON RCA 
CONFIGURATION CONTROL PROGRAM PLAN 

LRPL-CC-1 REV. A DATED 20 MAY 1970 

THE BASELINE DATE FOR MSC APPROVAL OF CLASS I CHANGES SHALL BE THE CDR RATHER THAN 
FACI (30 DAYS PRIOR TO QUAL UNIT DELIVERY). (REFERENCE THE MSC SUPPLIED FLOW DIAGRAM 
FOR THE DETAILS). 

RCA ACTION 
RCA AGREES. FIGURE 2-3 AND PARAGRAPHS 2. 3.1. 2 AND 2. 3.1. 3 OF THE CONFIGURATION CONTROL 
PLAN HA VE BEEN MODIFIED ACCORDINGLY BY REVISION B. 

4. NASA COMMENT 
ADD TO THE PLAN THE FOLLOWING STATEMENT: MSC SHOULD GIVE FIRST PRIORITY IN APPROVAL OF 
CLASS I CHANGES AND SHOULD GIVE OFFICIAL RESPONSE VIA MAGNAFAX WITHIN 24 HOURS TO PRE
CLUDE SCHEDULE IMPACT. EXCEPTIONS TO THIS TIME LIMIT WOULD BE: 
(1) FOR CHANGES INVOLVING ICD'S, P & I SPECS, OR WEIGHT, 
(2) FOR CHANGES OCCURING AFTER FACT, AND (3) FOR CHANGES INVOLVING COST OR SCHEDULE 

IMPACT. 

RCA ACTION 
RCA AGREES WITH THE INTENT OF THE NASA COMMENT, BUT PREFERS TO EXPRESS IT DIFFERENTLY 
IN AN RCA DOCUMENT. PARAGRAPH 2. 4 HAS ACCORDINGLY BEEN ADDED TO THE CONFIGURATION 
CONTROL PLAN BY REVISION B. 

5. NASA COMMENT 
CLASS II ECN CHANGES SHOULD BE IN A CENTRAL RCA FILE, WHICH IS AVAILABLE FOR MSC REVIEW, 
IN PARTICULAR, THE REVIEW OF THE MSC FIELD REPRESENTATIVE. 

RCA ACTION 
THIS REQUIBEMENT HAS BEEN ADDED TO PARAGRAPH 4.10 OF THE PLAN BY REVISION B. 



non 

6. NASA COMMENT 

RCA RESPONSE TO NASA COMMENTS ON RCA 
CONFIGURATION CONTROL PROGRAM PLAN LRPL-CC-1 

REV. A DATED 20 MAY 1970 

A REVISION COPY OF ANY OF THE PRIMARY ELECTRICAL/MECHANICAL DRAWINGS SHALL BE DISTRI
BUTED TO THE MSC FIELD REPRESENTATIVE AT THE TIME OF REVISION RELEASE. AT FACI, A COM
PLETE SET OF REVISED DRAWINGS SHALL BE OFFICIALLY SUBMITTED TO MSC. 

RCA ACTION 
ALL DRAWINGS USED FOR PRODUCTION OF LCRU EQUIPMENT WILL BE AVAILABLE FOR REVIEW BY 
THE NASA REPRESENTATIVES. DISTRIBUTION OF COPIES OVER AND ABOVE RCA NORMAL IN-HOUSE 
DISTRIBUTION, AND ANY FORMAL SUBMISSION TO NASA, IS NOT PLANNED (SEE PARAGRAPH 5.2g OF 
SPECIFICATION SEC 0043). AT FACI A COMPLETE SET OF REVISED DRAWINGS WILL BE AVAILABLE TO 
NASA. 

7. NASA COMMENT 
ADD COPY OF OFC FORM TO PLAN. 

RCA ACTION 
THE ON FLOOR CHANGE (OFC) FORM HAS BEEN ADDED AS FIGURE 4-4 OF THE PLAN BY REVISION B. 

8. NASA COMMENT 
THE SUBCONTRACTOR CON CON SECTION IS VERY MEAGER CONCERNING THE RCA IMPOSED REQUIRE
MENTS ON THE ASSEMBLY/SUBASSEMBLY LEVEL. ADDITIONAL DETAILS MUST BE ADDED. 

RCA ACTION 
APPENDIX B, "SUBCONTRACTOR/SUPPLIER CONFIGURATION REQUIREMENTS SUl\11\IARY", HAS BEEN 
MODIFIED BY REVISION B OF THE PLAN TO PROVIDE THE REQUESTED INFORl\IATION. ALSO, RCA HAS 
PROVIDED INFORMATION COPIES OF THE RCA DOCUMENTS INVOKED ON EACH SUBCONTRACTOR. 
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9. NASA COMMENT 

RCA RESPONSE fO NASA COMMENTS ON RCA 

CONFIGURATION CONTROL PROGRAM PLAN 
LRPL-CC-1 REV. A DATED 20 MAY 1970 

PARA. 4. 2. 2 FOR OFC PROCEDURE IS NOT ALLOWED AFTER FACI. 

RCA ACTION 

RCA DOES NOT AGREE. A QUICK-REACTION CLASS II CHANGE CAPABILITY IS NEEDED IN THE FACTORY 

TO MEET MINOR EMERGENCIES. AS INDICATED IN FIGURE 7-3, "ON FLOOR CHANGE (OFC) PROCES

SING", ADDED TO THE PLAN BY REVISION B, THE ON FLOOR CHANGE IS CLOSELY CONTROLLED AND 

FULLY DOCUMENTED. 

10. NASA COMMENT 

PARA. 4. 7. ECP ARE REQUIRED AS INDICATED IN FIG. 1 A TT ACHED. 

RCA ACTION 

RCA WILL PROVIDE ECPS AS INDICATED IN FIGURE 1 OF THE NASA COl\IMENT. THE FLO\\' DIAGRAl\I IS 

SHOWN IN FIGURE 7-2, "CHANGE CONTROL PROCESSING", ADDED TO THE PLAN BY REVISION B. 
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RCII ENGINEERING CHANGE NOTICE (ECN) PROCESSING 

ENGINEERING 
CONFIGURATION 
DOCUMENTATION 

FROM FIGURE 7-2 
-

"CHANGE CONTROL . RELEASE ECN 
PROCESS! NG" 

ORDER 
TRACING 

RELEASE 
REVISED DRAWING 
ORDER AND 
DISTRIBUTE 
PRINTS 

DISTRIBUTE 
ECN 

REPRODUCTION 
FACILITY 

RELEASE 
- TRACING 

I 
DRAFTING 

--
I~ 

~ 

REVISE 
TRACING 

I 
LCRU 
ENGINEERING 

- APPROVE CHANGE 

.______ DRAWING RELEASE 
AND DISTRIBUTION 

ECN 
DISTRIBUTION 

FOR INFORMATION 
AND ACTION•-----~ LECN 

MATERIAL OPERATIONS 
QUALITY CONTROL, ETC. 

DISTRIBUTION 
SAME AS DRAWING 
DISTRIBUTION 
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non LCRU CON CON PLAN 

CHANGE PAGE 

LRPL-CC-1 fib 
CONSUL TAN TS WILL NOT NORMALLY ATTEND REGULAR CHANGE BOAH.D MEETINGS. WHEN HEQUESTED BY 
THE CHAIHMAN, CONSULTANTS WILL ATTEND CHANGE BOA HD MEETINGS AND ASSUME THE STATUS AND RE

SPONSIBILITIES OF A MEMBER. 

4. 3. 2 MEETINGS 
THE CHANGE BOARD WILL MEET AT THE TIMES AND PLACES DESIGNATED BY THE CHAIH.I\TAN. THE FREQUENCY 

AND REGULARITY OF THESE MEETINGS WILL BE TAILORED TO THE PROJECT'S VARYING H.EQUIREJ\IENTS; i.e., 

ONCE A DAY, ONCE A WEEK, OR IN ANY El\lEH.GENCY. 

4. 4 DEFINITION OF CHANGES 

4. 4. 1 CLASS I CHANGES (SEE NOTE BELOW) 
ALL PROPOOED ENGINEEHING CHANGES IN END-ITEl\lS, ASSEl\lBLIES, SUBASSEJ\IBLIES, OH PAHTS THEREOF, 

SHALL BE DESIGNATED CLASS I CHANGES IN DESIGN WHENEVEH ANY ONE OF THE FOLLOWING ARE AFFECTED: 

a. DESIGN CONTROL SPECIFICATION H.EQUIREl\lENTS. 
b. PURCHASE OHDER COST/FEE, WEIGHT, GUARANTEES, OH DELIVERY SCHEDULE. 

c. PERFOH.l\lANCE STA BILI TY, REL IA BILI TY, DUH.A BILI TY, OH :\lAINTAINA BILI TY. 

d. INTERCHANGEABILITY OF END ITE!\l, ASSE!\IBLY, OH COl\lPONENT THEREOF. 
e. SAFETY 

I 

f. ELECTRICAL INTEHFEHENCE TO CO!\ll\IUNICA TIONS - ELECTHOr-;IC EQUIPl\lENT OF ELECTRO::\IAGNETIC 
RADIATION HAZAHDS. 

g. GOVERNl\lENT OH C USTOJ\IEH SUPPORT EQL' IP:\IENT. 

4. 4. 2 CLASS II CHANGES 
ALL OTHER CHANGES SHALL BE CLASSIFIED AS CLASS II CHAJ\GES . C HANGF:S HESTHICTED TO CHAJ\GES IN 

QUANTITY OF GOVEHNI\IENT OH INDL'STHY STANDARD HAHD\\IAHE AHE ALSO CLASS II CHANGES. 

NOTE: CLASS I CHANGES SIL\ LI. INCLL:DE THOSE Cll i\!\GES \\'HI C II \\ 'O l"I.D (1) HEQL' IH.E A SPECIFIC.-\ TI ON 

CHANGE NOTICE TO BE \\'HIT TEN TO THE l\lS C CONTlL\CT SPEC IFI C:\ TI ON, OH (2) HEQUllE . .\ 

SPECIFICATION CHAJ\ GE KO TI CE TO BE \\'HITTEJ\ TO THE !CD's AND P&I SPECIFIC . .\ TIO!\S 

HEFEHENCED 11': THE l\lSC SPECIFIC:\TIOr-.:, Oil (3) HESL' LT Ir-: :\ Cll-\N GE TO .-\N HC:\ Sl' B

ASSEJ\IBLY SUBCONTH.-\CT SPECIFIC .-\ TIO!\ TO THE OF:GHEE TIL-\ T .-\ CIL\!\GE \\{) LTD BE 

HEQ UIHED TO Ar-.:Y OF TIIE SPECIFICATIO!\S :\IENTIU!\I::D IN (1) .-\!\D (2) .\HCl\'l-:. 
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* DRAWINGS ARE CONTROLLED ON AN INDIVIDUAL BASIS WHEN OFFICIALLY RELEASED FOR USE IN THE OVT, QUAL, 

ANO FLIGHT MODELS . 
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RGII LCRU CON CON PLAN 

CHANGE PAGE 

2.3,1 DESIGN AND BASf.LINE REVIEWS LRPL-CC-1 ~ 
DESIGN AND BASELINE REVIEWS WILL BE CONDl 'CTED IN ACCORDANCE WITH FIGl.RE 2-3 AND MSC Sl.PPLE
MENT #1 TO NPC 500-1, APPENDIX C, EXCEPT AS NOTF:D BELOW. 

2.3.1.1 PRELIMINARY DESIGN RF.VIEW (PDR) 

THE PRELIMINAHY DESIGN REVIEW IS A FORMAL TECHNICAL REVIEW RY NASA OF THE BASIC ENGINEERING 
DESIGN APPHOACII FOR TIIE u·NAR COMMl'NICATIONS RELAY l'NIT, AND IS ACCOMPLISHED BY REVIEWI NG 
THE Cl1RRENT DESIGN OF THE LCRl' VIA AVAILABLE HARDWARE, ANALYSES HESl'LTS AND DRAWINGS PRE
SENTED BY RCA Dl ' HING THE HEVIEW. 

THE PURPOSE OF TIIE REVIEW IS TO HEVIEW THE HARDWAHE DESIGN IN HELATION TO THE REQl'IREMENTS OF 
THE Lem· SYSTEM SPECIFICATION (SE-C-0043). RCA WILL ACCOMPLISH TIIE ACTION ITEMS GENERATED m ·R
ING THE REVIEW Sl'BJECT TO CONTRACTl'AL APPROVAL. 

2.3,1.2 CRITICAL DESIGN REVIEW (CDR) 

BASED l'PON THE DESIGN PRESENTED AT THE PDR, RCA WTLL MAKE RELEASES TO INTIATE THE FABRICATION 
AND TEST OF THE DVT, Ql'AL AND FLIGHT MODELS. m ·RING DVT I\IODEL Bl'ILD AND ACCEPTANCE TEST, THE 
LCRU END ITEi\! SPECIFICATIONS WILL BE REFINED AND Sl.BI\IITTED TO NASA FOR APP ROVAL AS THE BASIS 
FOR THE DESIGN AND Bl'ILD OF THE Ql'ALIFICATION TEST MODELS. THE HESl'L TS OF ENGINEERING MODEL 
TESTING WILL FORM THE BASIS FOR THE CRITICAL DESIGN REVIEW. 

THE BASELINE DATE FOR NASA APPROVAL OF CLASS I CHANGES SHALL BE t · PON COMPLETION OF THE CDR. 

2.3,1.3 FINAL AND BASELINE REVIEW (FACI) 

THE FINAL AND BASELINE HEVIEW WILL BE CONDl TTED AFTER FABRICATION OF THE Ql'ALIF ICAT ION TEST 
MODEL (QTM) TO REVIEW tllE " AS Bl'ILT" DESIGN OF THE MODEL TO BE Ql'ALIFIED, INCLl ' DING PRELIMINARY 
RESULTS OF DVT MODEL TF:STING. 

2.3.1.4 ENGINEERING REL EASE 

ENGINEERING RELEASE FOR THE DVT, Ql 'AL AND FLIG HT I\I ODF: L WTLL BE IN ACCORDANCE WITH RCA / CSD-
01-0209, "ENGINEERING NOTICE". 

2.4 PROCESSING OF CLA SS I CHANGES 

RCA AND NASA SHOl' LD GIVE PRIORITY TO ANY CHANGES BASED l ' P ON THE POTENTIAL l!\IPACT TO TH E PRO
GRAM SCHEDl' LE AND COST CONSTRAINTS. I\IAXll\ll 'M l"S E OF Ql'ICK-REACTION COl\11\ll'NICATIONS TE CHNIQl'ES 
SHALL BE l 'SED TO EXPEDITE ANY CHANGES THAT MAY OCct ' R (i . e •• I\IAGNAFAX, TELEPHONE. on TWX) . 

I 

I 
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4. 7 ENGINEERING CHANGE PROPOSALS (ECP) 

• 
LCRU CON CON PLAN 

CHANGE PAGE 

LRPL-CC-1 @) 

AN ENGINEERING CHANGE PROPOSAL WILL BE SUBMITTED TO NASA FOR ALL CLASS I CHANGES. AFTER PRE
SENTATION OF A CHANGE PROPOSAL, THE BOARD WILL DETERMINE WHETHER THE PROPOSED CHANGE IS 
CLASS I OR CLASS II. IF IT IS A CLASS I CHANGE, THE CHAIRMAN WILL ASSIGN THE RESPONSIBILITY FOR CRE
ATING AN ECP FOR SUBMITTAL, AND THE CHANGE PROPOSAL WILL BE HELD IN ABEYANCE UNTIL SUCH TIME 
AS THE RESULTS OF THE ECP ARE KNOWN. IT WILL BE NECESSARY FOR THE CHANGE BOARD MEMBERS TO 
MAKE FULL RECOMMENDATIONS FOR THE ECP. ECP'S WILL BE PREPARED AND SUBMITTED IN ACCORDANCE 
WITH MFC SUPPLEMENT 1 TO NCP 500-1, EXHIBIT IX (SEE FIGURE 4-2). 

4 0 8 CUSTOMER-REQUESTED CHANGES 

r CUSTOMER-REQUESTED CHANGES WILL BE RECEIVED BY CONTRACTS ADMINISTRATION WHO WILL NOTIFY THE 
~ PROGRAM MANAGER. THE PROGRAM MANAGER WILL ASSIGN THE TASK OF CREATING A CHANGE PROPOSAL 

TO THE APPROPRIATE AREA REPRESENTATIVE. 

4.9 VENDOR CHANGE PROPOSALS (RCA SUBCONTRACTORS/SUPPLIERS) 

VENDOR CHANGE PROPOSALS WILL BE SUBMITTED FOR ALL CLASS I CHANGES. AFTER PRESENTATION OF A 
CHANGE PROPOSAL, THE RCA CHANGE BOARD WILL DETERMINE WHETHER THE PROPOSED CHANGE IS CLASS I 
OR CLASS II. IF IT IS A CLASS I CHANGE, THE CHAIRMAN WILL ASSIGN THE RESPONSIBILITY FOR CREATING 
AN ECP FOR SUBMITTAL TO NASA FOR APPROVAL; OR FOR APPROVING OR DISAPPROVING THE PROPOSED 
CHANGE IF IT DOES NOT REQUIRE NASA APPROVAL. VENDOR CHANGE PROPOSALS WILL BE PREPARED USING 
THE FORM SHOWN IN FIGURE 4-3. 

4.10 CHANGE BOARD RECORDS 

THE CHAIRMAN WILL MAINTAIN A LOG OF ALL CHANGE PROPOSALS, AND ACTION TAKEN WILL BE NOTED. IN 
ADDITION, THE CHAIRMAN WILL MAINTAIN A FILE OF ECN'S, VCP'S, ECP'S, RELATED DOCUMENTS, REPORTS, 
AND CORRESPONDENCE. CLASS II ECN'S SHALL BE AVAILABLE FOR REVIEW BY NASA REPRESENTATIVES. I 
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• 
ROIi 

CONTROL 
DOCUMENT 

1. RCA QUALITY PLAN 

2. RCA EQUIPMENT 
FLOW CHARY°3 

3. INSPECTION 
INSTRUCTIONS 

4. WORKMANSHIP 
(BUILD/ASSEMBLY) 

5. SUBCONTRACTOR 
QUALITY 
SPECIFICATION 

6. SUBCONTRACTOR 
QUALITY 
SUPPLEMENTS 

• 
RCA QUALITY ASSURANCE 

LCRU PROGRAM DOCUMENTATION 

DOCUMENT REV. 
NUMBER LEVEL PURPOSE/STATUS 

LRPL QA-1 
C 

DETAILS RCA IN-HOUSE QUALITY SYSTEM 
9/15/70 

SII-QA-2 2/12/70 DETAILS THE PRODUCT BUILD PROCESS/ .. INSPECTION POINTS. FLOW CHARTS ARE 
ft6th$6l> COMPLETE AND SUPPLIED TO NASA AND 

f•J'l•?O DCAS 

(PART II OF 2/12/70 THE DETAILED INSP ECTION REQUIREMENTS. 
SII-QA-2) WORKMANSHIP INSP EC TION SHALL BE TO RCA 

8030019 "MILITARY COMPLIANT". THE DE-
TAILED INSPECTION INSTRUCTIONS ARE CUR-
RENTLY BEING DEV E LOPED \\'ITH THE RE-
LEASE OF THE ENGINEERING DWG. PKG. 

8551439 & LATEST Il\1PLE1\1ENTS NPC200-4 OF ASPO S6A FOR 
8551440 SOLDERING AND ASSEMBLY 

LHSP SB/QA l A DETAILS THE G ENERAL QUALITY PROGRAl\l 
12/ 1 !j/G9 REQUIHEl\lENTS FOR l\lAJOR SCBCONTRACTOR 

& AMEND I 
12/22/69 

LRSS MO/QA-1 A 
5/19/70 DETAILS SPECIFIC QUALITY REQUIREMENTS 

LRSS CO/QA-1 A PECULIAR TO EACH MAJOR SUBCONTRACTOR 
6/22/70 PROCU11EMENTS. I.E., 

LRSS SO/QA-I A MO MOTOROLA 
6/16/70 co CONIC 

LRSS SC/QA-I A so SONEX 
6/17/70 SC SCI 
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MAJOR SUBCONTRACTORS 

MOTOROLA* 

WAVECOM 

SONEX * 

YARDNEY 

SCI* 

RCA MOORESTOWN 

BENDIX 

* 
CONIC 

*MAJOR SUBS 

• 
SUBCONTRACTOR QUALITY CONTROLS 

REVIEW STATUS 

QA PLAN WORKMANSHIP 
PROCUREMENT PRELIM FINAL PRELIM FINAL 

S-BAND RECVR X X ** X X ** 

S-BAND DIPLEXER X X X X 

14-5 KHz VCO X X X X 

BATTERY X X ** X X ** 

1. 25 MHz VCO X X ** X X ** 

HI-GAIN ANTENNA X X ** X X ** 

LO-GAIN ANTENNA X X ** X X * 

S-BAND TRANSMITTER X X ** X ** 

** DENOTES CHANGE SINCE TI #3 X = REVIEWED AND APPROVED 
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ROIi RCA FIELD QUALITY CONTROLS FOR LCRU SUBCONTRACTORS 

SUBCONTRA CTOR MEC H. THERMAL ENG. DVT DVT FLIGHT 

EQUIPMENT MILESTONE MODEL MODEL l\lODEL l\lODEL TESTING :\IODEL~ 

1. RCA FIELD QA N/ A N/A s s - S/ :\I 

IN-PROCESS 

2. SUBCONTRACTOR N/A N/A SEE RCA RCA RCA 

TEST PROCEDURE NOTE (2) APPROVED APPROVED APPRO\.ED 

BELOW ATP TP ATP 

3. TICA F IELD QA N/A N/A N/ A 1\1 s :\I 
E ND-IT EM TEST 

4. R CA (CAMD EN, SHIPPING & SIIIPPING & P HELIJ\I. APPLIES \\"I TH - APPLIES \\l TH 
N.J.) INCOM ING MECHAN ICAL l\ l ECHAN ICAL INSPECTION FORJ\IAL FORl\lAL 
INSPECTION INSP EC TION INSPECTION INSTHCCTION S INSP ECTION INSPECTIOJ\ 

ONLY ONLY INSTRUCTIONS IJ\STRH TIOJ\S 

LEGEND NOTES: (1) Q l !AL TEST ON IITGII GA IN ANTENNA & BATTEHY DELTA 

N/A NOT APPLICABLE Q AL \\"I LL HEQ UIHE RCA-FQA MANDATORY 
S SURVEILLANCE (2) HCA ENG IN EEHING CONCURRED ON PARAJ\IETERS TESTED 
M MANDATORY 
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ROIi LCRU PARTS - APPROVED VENDORS/CONTROLS 

APPROVED VENDORS SELECTED VIA: 

• RCA VENDOR RA TING SYSTEM 

• NEW/NON-HISTORICAL DATA - RCA SURVEYS 

• CASE DOCUMENT (COORDINATED AEROSPACE 
SYSTEMS EVALUATION) 

• UTILIZATION OF PARTS SUPPLIERS WHICH HAVE 
PREVIOUSLY SUPPLIED RCA SPACE APPROVED HARD

WARE/PARTS ON LM, CM, & EVCS PROGRAMS) 

QA REVIEW OF ALL PURCHASE ORDERS 

FIELD QA SURVEILLANCE (AS REQUIRED) 




