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I. Preface to the Second Edition. 

This second edition of LM Elementary Functional Diagrams was perpared in an effort to provide the LTA-8 
test team with the latest functional schematic diagram of the vehicle wiring. No attempt was made to draw the 
internal diagram of electronic black boxes except for some minor portions of circuits that would assist in com
pleting the logic flow through the vehicle wiring. The LTA-8 cabin panels are shown in figure 1 and the electrical/ 
electronic symbols used on the diagrams are shown in figure 2. 

It is expected that subsequent editions of these diagrams for other vehicles may be improved. The authors of 
the first edition are contemplating several minor changes to improve their usefulness. Because the diagrams are 
useful for many purposes it is requested that any constructive criticism be addressed to the attention of Howard 
Wright - (LM Mgmt.). 

II. Reference Documents 

For more detailed information related to vehicle wiring, the reader should refer to the following documents: 
LTA8 Connector List - LED390-33 
LTA8 Circuit List - LED390-34 
LTA8 Connector Report - LED561-13 
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III. Introduction to LM-1 Elementary Functional Diagram Vehicle Relay Matr ix. (Table 1) 

1. This section is a tabulation of relays appearing on the LTA-8 Elementary Functional Diagrams. 

2. The table is presented in five columns. The columns and contents of the columns are as follows: 

Relay Columns - This column contains the relay number (Subsystem Grouping, Panel or Assembly 
Designation and Relay Designation), which can be interpreted as follows: 

9 A2 - 9 K26A 

Relay Designation 
Panel or Assembly 

Subsystem Grouping 

Latching Relay Column - This column contains a "V" to indicate which relays are latching type, 
· thusly, the ommission of the "V" indicates the relay is of the nonlatching 

type. 

Coil Located on EFD No. (s) Column - This column contains a listing of the Elementary Functional 
Diagram(s) on which the coil appears. 

Contacts Located on EFD No. (s) Column - This column contains a listing of the Elementary 
Functional Diagrams on which the contacts appear. 

Function Column - This column contains a brief function and/or title of the device as contained in 
LDG-540-9, dated 14 November 1966 . 
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Table 1. LT A8 EFD Relay Matrix (Sheet 1 of 10) 

INDICATES COIL LOCATED CONTACTS LOCATED 
RELAY NO. LATCIIlNG RELAY ON 81:A NO. (s) ON STA NO. (s) FUNCTION 

1A8-Kl 9-007, 11-016 
1A8-K2 11-014 11-014 YAW RATE CMD 
1A8-K3 9-007,11-016 
1A8-K4 9-007 11-014 ROLL RATE 
1A8-K5 9-007,11-016 11-014 RADAR CONTROL 
1A8-K6 9-007 
1A8-K7 1-008,9-007 3-007,11-020.2 DIGITAL AUTO PILOT 

CONTROL 
1A8-K8 9-007 1-011 ASC OR DESC ENG AUTO 

ENGINE OFF CMD 
1,A8-K9 9-007 1-011 ASC OR DESC ENG AUTO 

ENGINE ON CMD 
1A8-Kll 9-007 1-016 PGNS/ AGS SELECT 
1A8-K12 11-015 11-015 
1A8-K13 11-015 11-015 
1A8-K14 1-007 3-007 ENGINE ARMED 

. 1A8-K15 1-009 1-019.1,16-008 ENG FIRE OVERRIDE 
1A8-K16 1-014 1-019.1 DESC ENG ON 
1A8-K17 1-014 16-008 
1A8-K19 1-009. l(RESET), l-009(SET 1-007 ASCENT ENG START/ . 

ABORT STAGE CMD 
1A8-K23 11-015,3-012 11-015, 3-012 STAGE VERIFIED 1A8-K24 11-015,3-012 11-015,3-012 
1A9-Kl 11-016 11-011, 11-016 PULSE MODE YAW 
1A9-K2 11-014 YAW RATE CMD 
1A9-K3 11-016 11-011 PULSE MODE PITCH 
1A9-K4 11-014 ROLL RATE CMD 
1A9-K5 11-016 11-011, 11-014 PULSE MODE ROLL 
1A9-K8 11-014 3-007.1 OUT OF DETENT 
1A9-K7 11-014 12-008 
1A9-K9 1-008 1-007 ASCENT ABORT STAGED 
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Table 1. LTA8 EFD Relay Matrix (Sheet 2 of 10) 

INDICATES COIL LOCATED CONTACTS LOCATED 
RELAY NO. LATCHING RELAY ON STA NO. (s) ON STA NO. (s) FUNCTION 

1A9-Kl0 1-008 3-007 START ABORT STAGE 
PROGRAM 

1A9-Kll 1-009 1-012 ASCENT ENGINE ON 
CMD 

1A9-K12 1-009 1-012 MAN OVERRIDE 
1A9-K13 1-008 1-012 MAN OVERRIDE 
1A9-Kl4 1-010 1-012 ABORT OR AUTO 

ASCENT START 
1A9-K16 1-012 1-019.1, 12-008 ASC ENG ON/ OFF 
1A9-K17 1-011 1-011, 1-019. 1 AUTO ENG OFF CMD 
1A9-K18 1-011 1-011, 1-019. 1 AUTO ENG ON CMD 
1A9-K21 1-008 3-007 START ABORT STAGE 

PROGRAM 
1A9-K22 1-008(SET), 1-009.l(RESET) 1-008 ASC ENG ARM. 
1A9-K24 1-011 1-010 ENG ON DC / DC 
1A9-K25 1-011 1-010 ENG OFF DC / DC 
1A9-K201 1 12-008 
1A9-K203 1-012 
1A9-K204 1-012 
1A9-K205 1-012 1-019. 1 ASC ENG ON/ OFF 
1A9-K206 1-008 1-008 ASC ENG ARM. 
1A9-K207 1-012 1-012 ABORT OR AUTO 

START 
lAl0-Kl 1-007 1-013 DESC ARM. 
1Al0-K3 1-009. 1, 1- 011 1-009. 1, 1-011 DESCENT ENG MAN 

STOP 
1Al0-K4 1-017 1-016 , 1-020 PITCH F ALL 
1Al0-K5 1-016 1-016, 1-020 ROLL FALL 
1Al0-K6 1-011 1-013 AUTO START 

• 1A10-K7 1-009 1-013 MANUAL START 
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Table 1. LTA8 EFD Relay Matrix (Sheet 3 of 10) 

INDICATES COIL LOCATED CONTACTS LOCATED 
RELAY NO. LATCHING RELAY ON STA NO. (s) ON STA NO. (s) FUNCTION 

lAl0-KlO 1-007 1-013 DESC ARM PRE VALVES 
1A10-K13 1-016 1-018 NEG PITCH TRIM 

ERROR 
1A10-K14 1-016 1-016 ROLL TRIM MODE 
1A10-K15 1-014 1-015 AUTO THRUST DISABLE 
1A10-K16 1-013 1..:014,12-008 DESC ENG START 
1Al0-K21 1-016 3-007.1 PITCH FALL 
1Al0-K22 1-016 3-007.1 ROLL FALL 
1A10-K23 1-007 1-013 DESC ARM: 
1A10-K25 1-007 1-017 DESC ENG ARM. 
1Al0-K26 1-018 1-019. 1 ASC ENG ON/OFF 
1A10-K27 1-016 1-018, 1-016 TRIM MALFUNCTION 

RESET 
1A10-K28 1-013 1-011 AUTO DESC CONTROL 
7A3-7K5 7-007 7-007 CABIN FAN SHUTOFF 
7A3-7K6 7-007 7-019 CABIN WARNING IN-

DICATION 
7A3-7K7 7-007 7-007 LOW PRESS SUIT 

OUTLET 
7 A4-K15 7-009 7-009 SUIT FAN INDICATION 
9A2-9K26A 9-009 9-014 SIN TO FDAl DRIVE 
9A2-9K26B 9-009 9-014 RET 
9A2-9K26C 9-009 9-014 GIMBLE ANGLE 

SEQUENCING 
9A2-9K26D 9-009 9-013 ROLL ERROR HI 
9A2-9K26E 9-009 9-011, 9-012 
9A2-9K27A 9-008 9-014 SIN TO FDAl DRIVE 
9A2-9K27B 9-008 9-014 cos TO FDAl DRIVE 
9A2-9K27C 9-008 9-014,9-021 800HZ LOW FROM PGNS 

• 9A2-9K27D 9-008 9-013 Ez ROLL ERROR HI 
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Table 1. LTAS EFD Relay Matrix (Sheet 4 of 10) 

INDICATES COIL LOCATED CONTACTS LOCATED 
RELAY NO. LATCIITNG RELAY ON STA NO. (s) ON STA NO. (s) FUNCTION 

9A2-9K27E 9-008 9-011,9-012 
9A2-9K28 9-018 9-018 AUTO/MANUAL THRUST 

DISPLAY 
9A2-9K29A 9-015 9-019, 3-012 B+ TO LDG RADAR 
9A2-99K29B 9-015 
9A2-9K30A 9-015 
9A2-9K30B 9-015 9-017 CROSS POINTER 

INDICATOR LAT VEL 
9A2-9K31A 9-009 9-012,9-013 
9A2-9K31B 9-009 9-011, 9-021 800 HZ LOW TO 

RADAR 
9A2-9K32A 9-015 
9A2-9K32B 9-015 9-017 CROSS POINTER Xl0 
9A2-9K33A 9-008 9-012 E - LO y 
9A2-9K33B 9-008 9-011, 9-021 800 HZ LOW TO 

RADAR 
9A2-9K34A 9-015 9-017,9-019,3-012 CROSS POINTER 

INDICATOR FWD VEL 
9A2-9K34B 9-015 
llAl-Kl 11-010 X TRANSL SW 
11Al-K2 11-010 X TRANSL SW 
11Al-K8 11-015 11-009.2 RATE CMD 
11Al-K9 11-015 11-009. 1 RATE SIG TO FDAl 
llAl-Kl0 11-015 11-009 ASC /DESC RA TE SIG 
llAl-Kll 11-015 11-009.2 ERROR SIG 
11Al-K12 11-015 11-009.1 ATTITUDE ERROR 
11Al-K13 11-015 11-009 LIMIT ASC / DESC 

NARROW OR WIDE 
11Al-K14 11-011 YAW CMD 
11Al-K15 11-011 PITCH 

ix 



Table 1. LTA8 EFD Relay Matrix (Sheet 5 of 10) 

INDICATES COIL LOCATED CONTACTS LOCATED 
RELAY NO. LATCHING RELAY ON STA NO. (s) ON STA NO. (s) FUNCTION 

11Al-K16 11-011 11-009 LIMIT ASC/DESC 
NARROW OR WIDE 

11Al-K19 11-011 11-009.2 PULSE/ DIRECT 
CMDYAW 

11Al-K20 11-011 11-009.1 PULSE MODE PITCH 
11Al-K21 11-011 11-009 PULSE CMD MODE 

ROLL 
17A2-Kl 17-010 17-011 DATA GOOD 
17A2-K2 17-010 17-011 LOW SCALE FACTOR 
17A2-K3 17-010 17-011 PWR ON LGC MODE 
17A4-Kl 17-017 17-017 RANGE DATA GOOD 
17A4-K2 17-018 17-017 POS #1 IND 
17A4-K3 17-018 17-017 POS #2 IND 
17A4-K4 17-021 17-017 RANGE LOW SCALE 

FACTOR 
17A4-K5 17-017 17-017 VELOCITY DATA GOOD 
PNLII 

8K6 8-009 3-008 THRUSTER I u & f FALL 
8K8 8-014 3-008 THRUSTER I d & s 

FALL 
8K5 8-009. 1 3-008 THRUSTER II d & f 

FALL 
8K7 8-014. 1 3-008 THRUSTER II u & s 

FALL 
8K2 8-009.2 3-008 THRUSTER III u & s 

FALL 
8K l 8-014. 2 3-008 THRUSTER IV d & s 

FALL 
8K4 8-009.3 3-008 THRUSTER III d & f 

FALL 
8K3 8-014 . 3 3-008 THRUSTER IV u & f 

FALL 
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Table 1. LTA8 EFD Relay Matrix (Sheet 6 of 10) 

INDICATES COIL LOCATED CONTACTS LOCATED 
RELAY NO. LATCHING RELAY ON STA NO. (s) ON STA NO. (s) FUNCTION 

20A20K24 3-016 3-016 LGC WARNING 
20A20K25 3-016 3-016 INRTL REF WARNING 
20A20K26 3-016 3-016 PGNS WARNING 
AUX A 4Al-HV 4-009 4-007,4-009 HV BATT SW 
AUX A 4Al-LV 4-009 4-007,4-009 LV BATT SW 
AUX A 4Al-AUX 4-009 4-020 AUX FOR INSTR 
AUX A 4Al-OC 4-009 4-009,4-020 OVER CURRENT 

INDICATION 
AUX A 4Al-RC 4-009 4-020 REVERSE CURRENT 

INDICATION 
AUX A 4Al-LOR 4-009 4-009 TO ISOLATE 

BATTERIES 
AUX B 4Al-HV 4-009 4-007,4-009 HV BATT SW 
AUX B 4Al-LV 4-009 4-007,4-009 LV BATT SW 
AUX B 4Al-AUX 4-009 4-020 AUX FOR INSTR 
AUX B 4Al-OC 4-009 4-009,4-020 OVER CURRENT 

INDICATION 
AUX B 4Al-RC 4-009 4-020 REVERSE CURRENT 

INDICATION 
AUX B 4Al-LOR 4-009 4-009 TO ISOLATE 

BATTERIES 
AUX A 4A2-HV 4-008 4-007 ,4-008 HV BATT SW 
AUX A 4A2-LV 4-008 4 -007 ,4-008 LV BATT SW 
AUX A 4A2-AUX 4-008 4-0 20 AUX FOR INSTR 
AUX A 4A2-OC 4-008 4-008,4-020 OVER CURR ENT 

INDICATION 
AUX A 4A2-RC 4-008 4 -0 20 REVERSE CURR ENT 

INDICATION 
AUX A 4A2- LOR 4-008 4-008 TO ISOLATE 

BATTERIES 
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Table 1. LT AS EFD Relay Matrix (Sheet 7 of 10) 

INDICATES COIL LOCATED CONTACTS LOCATED 
RELAY NO. LATCHING RELAY ON STA NO. (s) ON STA NO. (s) FUNCTION 

AUX B 4A2-HV 4-008 4-007 , 4-008 HV BATT SW 
AUX B 4A2-LV 4-008 4-007,4-008 LV BATT SW 
AUX B 4A2-AUX 4-008 4-020 AUX FOR INS TR 
AUX B 4A2-OC 4-008 4-009 OVER CURRENT 

INDICATION 
AUX B 4A2-RC 4-008 4-020 REVERSE CURRENT 

INDICATION 
AUX B 4A2-LOR 4-008 4-009 TO ISOLATE . 

BATTERIES 
4A4-ALT MFC 4-011 4-011 
4A4-NORM OC 4-011 4-011, 4-020 
4A4-RC 4-011 4-011, 4-020 
4A4-NORM LOR 4-011 4-011 
4A5Kl 4-012 4-012, 4-011 
4A5K2 4-012 4-012, 4-011 
4A5-DFR 4-012 4-007,4-012 
4A5-LDR 4-012 4-007,4-012 
4A6-DFR 4-012 4-007,4-012 
4K3 4-013 4-007,4-013 
4K4 4-013 4-007,4-013 
4A3-ALT LOR 4-010 
4A3-NORM MFC 4-010 4-020,4-010,4-012 
4A3-ALT MFC 4-010 4-010, 4-012 
4A3-NORM OC 4-010 4-010,4-020 
4A3-RC 4-010 4 -010 
4A3-NORM LOR 4-010 4-010 
4A4-NORM MFC 4-011 4-011, 4-020 
20A7-Kl 20Al3 20 - 011 TMS & SC BUS TO 

MOD C & D ENABLE 
20A7-K2 20Al3 20-011 TMS & SC BUS TO • MOD C & D ENABLE 

x ii 



Table 1. LTAS EFD Relay Matrix (Sheet S of 10) 

INDIC ATES COIL LOCATED CONTACTS LOCAT EI: 
RELAY NO . LATCHING RELAY ON STA NO. (s) ON STA NO. (s) FUNCTION 

20A7-K3 20A13 20-011 TMS & SC BUS TO 
MOD A & B ENABLE 

20A7-K4 20A13 TMS BUS ENABLE 
20A7-K5 20A13 20-011 TMS & SC BUS TO 

MOD A & B ENABLE 
20A7-K6 20-012 20-012 KS, K9 OF PWR CONT 

BOX ENABLE 
20AS-K2 20-012 XMTR " C " ENABLE 
20AS-K3 20-012 XMTR "D" ENABLE 
20AS-K4 20-012 XMTR " E" ENABLE 
20AS-K5 20-012 20-009 C BAND SYS A ENABLE 
20AS-K6 20-012 20-009 C BAND SYS B ENABLE 
20AS-KS 20-012 20-007 +R BUS ENABLE 
20AS-K9 20-012 20-007 +Z BUS ENABLE 
20AS-K10 20-012 XMTR " A" ENABLE 
20A8-Kl7 20-012 20-007 PWR CONT BOX 
20A149-20Kl 20-012 20-012 TM CAL AUTO/ MAN. 
20A149-20K2 20-012 20-012 INSTR POWER 

CONTROL/ C-BD 
BEACON CONT 

20A20-Kl 6-007 6-007 MA RESET PANEL I 
& II 

20A20-K2 6-007 6-007 MA RESET P ANEL I 
& II 

20A20-K3 6-007 6-007 MA RESET PANEL I 
& II 

20A20-K4 4-0 21 4 -0 21 DC BUS TEST 
20A20-K5 4-021 , 6-007 4 -0 21 INVERTER CAUTION 
20A20-K6 4-0 21,6-007 4 -021 BATT ERY CAUTION 
20A20-K7 7-019 7- 019 CABIN VARNING 

• 20A20-K8 7-014 7-007,7-014 SUIT FAN 
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Table 1. LTAB. EFD Relay Matrix (Sheet 9 of 10) 

INDICATES COIL LOCATED CONTACTS LOCATED 
R ELAY NO. LATCHING RELAY ON STA NO. (s) ON STA NO. (s) FUNCTION 

20A20-K9 7-014 7-014 ECS CAUTION 
20A20-K10 7-015 7-015 H

2
0 SEPARATOR 

20A20-Kll 7-015 7-015 CO2 
20A20-K12 7-017 7-017 DESCENT/ ASCENT 

TANK H
2
0 QTY 

20A20-K13 7-017 7-017 o2 Quantity 

20A20-K14 7-018 7-0 18 GLYCOL WARNING 
20A20-K15 10-017 10-017 ASC PRESS 
20A20-Kl6 10-016 10-016 ASC QTY 
20A20-K17 10-016 10-016 ASC REG 
20A20-K18 
20A20-K19 
20A20-K20 11-019. 1 11-019. 1 CES DC 
20A20-K21 11-019 11-019 PRE AMPS 
20A20-K22 11-019 11-019 CES AC WARNING 
20A20-K23 
20A20-K28 12-013 12-013 AGS PWR SUPPLY 

FAIL 
20A20-K29 
20A20-K30 8-024. 1 8-024. 1 HEATER 
20A20-K31 8-024 8-024 THRUSTER PAIR 

QUAD 2B 
20A20 -K32 
20A20-K33 8-023.6 8-023 . 6 THRUSTER PAIR 

QUAD 4A 
20A20-K34 8-023 .7 8-0 23 .7 THRUSTER PAIR 

QUAD 4B 
20A20-K35 8-023.4 8-023 .4 THRUSTER PAIR 

QUAD 3A 
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Table 1. LTA8 EFD R elay Matrix (Sheet 10 of 10) 

INDICATES COIL LOCATED C ONTACTS LOCATED 
RE LAY NO. LATC HING RELAY ON 8 T A NO. (s ) ON 8TA NO. (s ) FUNCTION 

20A20-K36 8-023 . 5 8-023 . 5 THRUST ER PAIR 
QUAD 3B 

20A20-K37 8 - 023 . 2 8 -0 23. 2 THRUSTER P AIR 
QUAD 2A 

20A20-K38 8 -023 . 1 8 -023. 1 THRUSTER P AIR 
QUAD lB 

20A20-K39 8-023 8 -0 23 THRUSTER P AIR 
QUAD lA 

xv 
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III. Introduction to LTA-8 Elementary Functional Diagram Vehicle Switch Matrix. (Table 2) 

1. This section is a tabulation of switches appearing on the LTA-8 Elementary Functional Diagrams. 

2. The table is presented in three columns. The columns and contents of the columns are as follows: 

Switch No. Column - This column contains the switch number (Subsystem Grouping, Switch 
Designation, and Panel number), which can be interpreted as follows : 

1 S 1 - 1 
Panel Number 

Switch Designation 
Subsystem Grouping 

Switch Nomenclature Column - This column contains the switch nomenclature as placarded on 
LM Panels. 

Switch Located on EFD No. (s) Column: This column contains a listing of the Elementary 
Functional Diagrams on which the switch appears . 

xvi 



Table 2. LTA8 EFD Switch Matrix (Sheet 1 of 5) 

SWITCH SWITCH SWITCH LOCATED 
NO. PANEL NOMENCLATURE ON 8TS NO. (s) 

lSl I ENGINE ARM SW 1-007, 1-009 
1S2 V ENGINE START 1-009 
1S3 V ENGINE STOP SW (CDR) 1- 007,1-009. 1,1-010,16-008 
1S4 VI ENGINE STOP SW (SE) 1-007 ,1-010-16-008 
1S5 V RATE OF DESCENT 3-011 
1S6 I X TRANSLATION SW 11-010 
1S7 
1S8 III ENGINE GIMBLE SW 3-007 . 1 
1S9 I UNBALANCED COUPLES 11-015,11-020.2 
lSlO I MANUAL THROTTLE SW 1-014 
lSll I THRUST CONT SW 1-014, 9-018 
1S12 V +X TRANSLATION 11-018 
1S13 I ABORT SW (DESCENT) 1-007,3-007,12-008 
1S14 I ABORT STAGE SW 1-008 
3Sl IV IMU CAGE 3-017 
4S1 XIV DESC BAT 1 HV SW 4-008 
4S2 XIV DESC BAT 2 HV SW 4-008 
4S3 XIV DESC BAT 3 HV SW 4-009 
4S4 XIV DESC BAT 4 HV SW 4-009 
4S5 XIV DESC BAT 1 LV SW 4-008 
4S6 XIV DESC BAT 2 LV SW 4-008 
4S7 XIV DESC BAT 3 LV SW 4-009 
4S8 XIV DESC BAT 4 LV SW 4-009 
4S9 XIV DESC BAT SW 4-012 
4S10 XIV ASC BAT 5 NORM SW 4-010 
4Sll XIV ASC BAT 6 NORM SW 4-0 11 
4S12 XIV ASC BAT 5 BACKUP SW 4-0 10 
4Sl 3 XIV ASC BAT 6 BACKUP SW 4-011 
4S14 XIV AC PWR SW 4-017 
4S15 XIV POWER/ TEMP MONITOR SW 4-020 , 4-0 22, 4 -023 
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Table 2. LTA8 EFD Switch Matrix (Sheet 2 of 5) 

SWITCH SWITCH SWITCH LOCATED 
NO. PANEL NOMENCLATURE ON STA NO. (s ) 

6S2 I LEFT MA RESET 6-007 
6S3 II RIGHT MA RESET 6-007 
7Sl II SUIT FAN SELECTOR SW 7-009 
7S2 II 0 2-H20 QUANTITY MONITORING SW 7-016, 7-017 

7S3 II GLYCOL PUMP SEL SW 7-018 
7S4 II PRIMARY H2O FEED 7-010 

8S7 II MAIN SHUTOFF VALVE SYS A 8-008 
8S8 II ASC FEED SYS A 8-010 
8S9 II MAIN SHUTOFF VALVE 8-013 
8Sl0 II ASC FEED SYS B 8-015 
8S11 II THRUSTER PAIR ISOL SYS A QUAD I 8-009 
8S12 II THRUSTER PAIR ISOL SYS A QUAD II 8-009. 1 
8S13 II THRUSTER PAIR ISOL SYS B QUAD I 8-014 
8S14 II THRUSTER PAIR ISOL SYS B QUAD II 8-014. 1 -
8815 II THRUSTER PAIR ISOL SYS A QUAD III 8 -009.2 
8S16 II THRUSTER PAIR ISOL SYS A QUAD IV 8-009.3 
8S17 II THRUSTER PAIR ISOL SYS B QUAD III 8-014.2 
8S18 II THRUSTER PAIR ISOL SYS B QUAD IV 8-014.3 
8S19 II TEMP PRESS MONITOR SELECT 8-019.8-020,8-021,16-009 
8S20 II CROSS FEED 8-012 
9S2 I ATTITUDE MONITOR 9-008 
9S3 I ATTITUDE MONITOR 9-008 
9S4 I ALT/ALT RATE 9-019,16-009 
9S6 I GUIDANCE CONTROL 9-007 
9S7 II RATE/ERROR MON 9-0 15 
9S8 I SHAFT /TURN ANGLE 9-011, 9-012 
9S9 
9Sl0 II RA TE ERROR MONITOR 9-009 
9S11 V RESET /COUNT 9-020 
9S12 V TIMER COUNT 9-020 
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Table 2. LTA8 EFD Switch Matrix (Sheet 3 of 5) 

SWITCH SWITCH SWITCH LOCATED 
NO. PANEL NOMENCLATURE ON STA NO. (s) 

9S13 V MINUTES SLEW 9-020 
9S14 V SECONDS SLEW 9-020 
9S17 III MULT X POINTER SCALE 9-017 
9S18 III MULT X POINTER 9-017 

lOSl I PROPELLANT TEMP /PRESS MON 10-012 
10S3 I ASC He Reg NO. 1 10-008 
10S4 I ASC He Reg NO. 2 10-008 
10S5 I DESC He Reg NO. 1 10-007 
10S6 I He TEMP /PRESS MON 10-011 
10S7 I DESC He Reg NO. 2 10-007 
10S8 I PROP QTY MON SELECTOR 10-015 
llSl III GYRO TEST SW 11-008 
11S2 III DEAD BAND SELECT 9-011,9-012,9-013,11-0ll 
11S3 III MODE CONT S 11-016 
11S4 III MODE CONT 11-016 
11S5 III MODE CONT 11-016 
11S6 III MODE CONTROL 1-011,3-007. 1, 11-015,11-020.2,12-008 
11S7 III GYRO TEST 11-008 
12S17 VI AGSSTATUS 12-007,12-013 
13Sl XII RANGE/ TV 13-011 
13S2 PWR AMP SW 13-010 
13S3 XII BIO-MED 13-007 
13S4 XII PCM/ KEY FUNCTION 13-010, 13-011 
13S5 XII MODULATOR 13-011 
13S6 XII VOICE FUNCTION 13-007, 13-011 
13S7 XII VHF "A" XMTR 13-007 
13S8 XII XMTR/ RCUR 13-010 
13Sl0 XII VHF "A" XMTR 13-007 
13Sll XII VOICE RECORDER SW 6-012 
13S12 XII VHF "B" XMTR 13-007 
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Table 2. LTAS EFD Switch Matrix (Sheet 4 of 5) 

SWITCH SWITCH SWITCH LOCATED 
NO. PANEL NOMENCLATURE ON STA NO. (s) 

13S13 XII PCM RATE SW 6-015 
13S14 
13S15 XII VHF "B" XMTR 13-015 
14S3 XII TRACK MODE 14-007 
14S5 XII ANT. RF MAN. 13-008 
14S6 XII RF MAN. 13-008 
15AS2 VIII VHF "A" 15-009 
15AS3 VIII res T/R 15-009 
15AS4 VIII CDR RELAY MODE 13-007,15-009 
15AS5 VIII AUDIO CONT 15-007,15-008 
15AS9 VIII VHF "B" 15-009 
15AS10 VIII PTT/KEYER CDR 15-008 
15AS11 XII PTT/ KEYER SE 15-008 
15AS13 XII SLA/LM ANTENNA TRANS 14-008, 16-011 
15BS2 XII VHF "A" 15-009 
15BS3 XII ICS T/R 15-009 
15BS4 XII S-BAND TRANS 15-009 
15BS5 XII AUDIO CONT 15-007,15-008 
15BS6 XII voxsw 15-009 
15BS9 XII VHF "B" SW 15-009 
15BS10 XII PTT / KEY ER SE 15-008 
15BS11 XII PTT/ KEYER 15-008 
15BS13 XII SLA/LM ANT TRANS 20-013,15-009 
16Sl V SIDE PANELS 16-010. 2 
16S2 III EXTERIOR LIGHTS 16-011 
16S3 V INTEGRAL OVERRIDE 16-010 
16S4 V ANNUN OVERRIDE 16-008 
16S5 V NUM OVERRIDE 16-009 
16S6 III FLOOD 16 - 007 
16S9 III SIDE P ANELS 16-010 . 3 
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Table 2. LTA8 EFD Switch Matrix (Sheet 5 of 5) 

SWITCH SWITCH SWITCH LOCATED 
NO. PANEL NOMENCLATURE ON STA NO .. ($) 

16Sl0 III LAMP TONE TEST 16-008,6-009,6-010,6-011 
16Sll III DOCKING HATCH 16-011 
16S12 III LM/SLA DOCKING LIGHT PRESS 16-011 
17S3 III PR MODE SELECT 17-010 
17S5 III LDG ANT. 17-018 
17S6 III RADAR SELF TEST 17-019,17-009 
17S8 III TEST MONITOR 17-021 
18Sl0 III TEMP MONITOR SELECT 8-025 
19S1 X C-BAND PWR ON/OFF 20-012 
19S2 X TLM CAL SW 20-013 
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Code 

1-S-1 

1-S-2 

1-S-3 

1-S-5 

SU BSYSTEM: ENGINE/ THRUST CONTROL (CES) (FUNCTIONAL GROUPING 1) 

Contr ol/Indicator 

ENGINE ARM SWITCH 
3-POSITION TOGGLE 
LOCK- LOCK-LOCK 

ENGINE START SWITCH 
GUARDED PUSHBUTTON 
MOMENTARY 

ENGINE STOP SWITCH (CDR) 
ENGINE STOP SWITCH (SE) 
GUARDED PUSHBUTTONS 
MAINTAIN 

RATE OF DESCENT SWITCH 
3-POSITION TOOGLE 
MCM-MAIN-MOM 

Function 

This three-position toggle (ASC - OFF - DES) provides arming 
signals to the engines. The ASC position provides an arming 
signal enabling firing of the ascent engine while simultaneously 
signalling the LGC that the engine is armed. In the OFF position 
the arming signals are removed from the engine valves and the 
LGC. In the DES position the descent engine is armed and the 
LGC is notified that the engine is armed. However, regardless 
of the position of this switch, the appropriate engine will be 
armed if 1-S-13 or 1-S-14 are actuated. 

This pushbutton, located at the Commander ' s station, provides a 
manual start capability for immediate firing of either the descent 
or ascent engine, depending upon the position of l-S-1. Once 
actuated, the engine fire command continues and the button is 
illuminated red. Activation of 1-S-3 or 1-S-4 interrupts the 
override function and extinguishes the light. 

One pushbutton (l-S-3) is located at the Commander's station and 
one (l-S-4) is located at the Systems Engineer's station. Each 
pushbutton sends a discrete stop signal to the descent and ascent 
engines independent of the position of l-S-1. On a lunar landing 
mission it will be depressed on lunar landing after the lunar con
tact lights (l-DS-1 and l-DS-2) are illuminated. When actuated, 
the button is illuminated red. It is reset by depressing it a 
second time. 

This switch permits the adjustment of vehicle rate of descent 
under PGNS authority in fixed increments. Each switch actuation 
provides a discrete pulse, changing the rate of descent by 1 foot 
per second. A switch actuation in the +X direction decreases the 
rate of descent by 1 foot per second, and a switch actuation in the 
-X direction increases the rate of descent by 1 foot per second. 
Vehicle response to these commands is monitored on the Alt 
Rate meter (9-M-9B) or o~ DSKY. 

8TA1-005 



Code 

1-S-6 

1-S-8 

1-S-9 

1-S-10 

1-S-11 

SUBSYSTEM: ENGINE/ THRUST CONTROL (CES) (FUNCTIONAL GROUPING 1) 

Control/Indicator 

X-TRANSLATION SWITCH 
2-POSITION TOGGLE 
MAIN-MAIN 

ENGINE GIMBAL 
2-POSITION TOGGLE 
LOCK-LOCK 

BALANCED COUPLES SWITCH 
2-POSITION TOGGLE 
LOCK-LOCK 

MANUAL THROTTLE SWITCH 
2-POSITION TOGGLE 
LOCK-LOCK 

THRUST CONTROL SWITCH 
2-POSITION TOGGLE 
LOCK-LOCK 

Function 

This two-position toggle (4 JETS - 2 JETS) selects the number of 
jets that will be utilized in X-axis translation maneuvers. This 
control can only be used with the AGS system. 

This two-position toggle (ENABLE - OFF) is located on structural 
panel ill. In the ENABLE position, gimbal trim signals are en
abled to position the descent engine in pitch and roll axes. In the 
OFF position, power is interrupted to the gimbal drive actuators, 
thus disabling the gimbal drive capability. 

This two-position toggle (ON-OFF) selects either balanced pairs 
of RCS jets in a couple or unbalanced X-axis RCS jets for use in 
maintaining pitch and roll attitude during the ascent engine thrust 
phase when the AGS is in the guidance loop. This switch is 
normally in the ON position (balanced couples) during the initial 
phases of lunar ascent. This provides maximum stabilization 
and control over any center of gravity thrust vector misalignment. 
After some minimum burn time (to be determined) when the 
balanced couples operation is no longer required, the switch can 
be positioned to OFF to conserve fuel. 

This two-position toggle (CDR - SE) selects the controller (l-X-1 
or l-X-2) which will be used for manual descent engine thrust 
level adjustment if its corresponding select lever (l-H-1 or l-H-2) 
is in the THROTTLE position. Thus, in the CDR position, only 
the Commander's Controller (l-X-1) is enabled to adjust descent 
engine thrust level, and in the SE position only the Systems 
Engineer's Controller (l-X-2) is enabled. 

This two position toggle (AUTO-MAN) provides the capability 
for switching from automatic throttle control (LGC) to 
manual throttle control (selected TTCA). In the AUTO 
position LGC thrust commands are summed with the manual 
command signals (TTCA ~elected by MAN THROTTLE switch 
1-S-10). The TTCA always provides at least a 10% command since 
it cannot be set below this level. In the AUTO position the 
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Code 

1-S-12 

1-S-13 

SUBSYSTEM: ENGINE/ THRUST CONTROL (CES) (FUNCTIONAL GROUPING 1) 

Control/Indicator 

+X AXIS TRANSLATION SWITCH 
GUARDED PUSHBUTTON 
MOMENTARY 

ABORT SWITCH 
GUARDED PUSHBUTTON 
MAINTAIN 

Function 

THRUST indicator displays the LGC command plus a 10% fixed 
bias which is summed with the LGC signal to compensate for this 
10% fixed command from the TTCA. Manual throttle commands 
may be introduced by displacing the active TTCA. This would 
cause the displayed % THRUST CMD to decrease as only the LGC 
commands plus the fixed bias are displayed in the AUTO position. 

In the MAN position, LGC throttle commands to the descent engine 
are interrupted and only manual commands are displayed on the 
THRUST indicator. 

The THRUST CMD display will indicate a minimum value of 10% 
when power is applied to the meter. 

This pushbutton is located at the Commander's station. When it is 
held in the depressed position it provides 4 jet translation in the 
+X direction by energizing the RCS secondary coils. Upon re
lease of the button the signal is removed from the coils, terminat
ing the jet firings. 

This pushbutton is activated to initiate an abort using the descent 
engine. Activation of this switch causes the following events to 
occur at the appropriate times: (a) a command signal is sent to 
arm the descent engine, (b) a signal is sent via instrumentation 
to telemetry indicating that the vehicle is preparing for an abort, 
and (c) a signal is sent to the LGC and AGS to compute and 
execute the abort trajectory by using the abort program. It is 
reset by depressing a second time. The indication that the button 
is set is provided by a yellow collar which is visible in the de
pressed condition. 

NOTE: THE ABORT SWITCH DOES NOT PERFORM DESCENT 
ENGINE PRESSURIZATION. 
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Code 

1-S-14 

1-A-1 
1-A-2 

1-X-1 

1-X-2 

SUBSYSTEM: ENGINE/ THRUST CONTROL (CES)( FUNCTIONAL GROUPING 1) 

Control/Indicator 

ABORT STAGE SWITCH 
GUARDED PUSHBUTTON 
MAINTAIN 

ATTITUDE CONTROLLER (CDR) 
ATTITUDE CONTROLLER (SE) 

THRUST / TRANSLATION 
CONTROLLER (CDR) 
THRUSH/ TRANSLATION 
CONTROLLER (SE) 

Function 

This pushbutton is activated to initiate an abort using only the as
cent engine. Activation of this switch will cause the following 
events to occur at the appropriate times: (a) a command signal 
is sent to the electro-explosive devices to pressurize the ascent 
engine, (b) a signal is sent to the LGC and AGS to compute and 
execute the abort trajectory using the abort stage program, (c) 
a signal is sent via instrumentation to telemetry indicating that 
the vehicle is preparing to stage for an abort, (d) the descent en
gine is shut down, and (e) an ASCENT ENGINE ON command is 
enabled which in turn fires the appropriate electro-explosive 
devices to initiate vehicle staging. At the same time the LGC will 
turn on the ascent engine and signal telemetry via the serial down
link that the ascent engine has been started. At some point in the 
Abort Stage sequence, electrical power is transferred automatical
ly from descent batteries to ascent batteries. The Abort stage 
button is reset by depressing a second time. The indication that 
the button is set is provided by a yellow collar which is visible in 
the depressed condition. 

There are two 3-axis Attitude Controllers ; one at the Commander 's 
station, the other at the Systems Engineer's station. Both provide 
attitude command signals to the vehicle as appropriate for the 
mode of stabilization and control selected by the Attitude Mode, 
control (11-S-6) as modified by the GUID CONT (9-S-6) and 
ATTITUDE CONTROL (11-S-3, 4, 5) switches. The Attitude 
Controller may always be thrown to the hardover position to pro
vide 4 jet firing. 

One Thrust/Translation Controller is located at the Commander's 
station and one at the Systems Engineer 's station. Each controller 
always provides the crew with translation capability along the Y 
and Z body axes. X-axis translation capability is added to the 
C RD' s or SE ' s controller when the Throttle/Jets Select lever 
(l-H-1 or l-H-2) is positioned to JETS. Thrust control of the 
descent engine is provided to the CDR's controller when 1-H-1 
is in the THROTTLE position and 1-S-10 is positioned to CDR. 
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Code 

1-H-l 

1-H-2 

1-H-3 

1-H-4 

1-DS-1 
1-DS-2 

SUBSYSTEM: ENGINE/ THRUST CONTROL (CES) (FUNCTIONAL GROUPING 1) 

Control/Indicator 

THROTTLE/ JETS CONTROL 
SELECT LEVER (CDR) 
THROTTLE/JETS CONTROL 
SELECT LEVER (SE) 
TWO-POSITION LEVERS 

THROTTLE FRICTION ROTARY 
CONTROLLER (CDR) 
THROTTLE FRICTION ROTARY 
CONTROLLER (SE) 

LUNAR CONTACT LIGHT (CDR) 
LUNAR CONTACT LIGHT (SE) 

Function 

Thrust control of the engine is enabled with the SE 's controller 
when 1-H-2 is in THROTTLE and 1-S-10 is positioned to SE. The 
force required to move the THRUST TRANSLATION CONTROLLER 
(l-X-1 or l-X-2) in the± direction when in the THROTTLE posi
tion is determined by the setting of the THROTTLE FRICTION 
ROTARY CONTROLLER (l-H-3 or l-H-4). 

Each of these two-position levers (THROTTLE - JETS) is associ
ated with its respective Thrust/Translation Controller (l-X-1 or 
l-X-2). The THROTTLE position selects the manual descent 
engine throttling capability of the controller. The JETS position 
selects the RCS X-axis translation capability. However, if both 
1-H-1 and 1-H-2 are placed in the THROTTLE position, only the 
controller selected on 1-S-10 will provide throttle commands. 

Each of these rotarys (FRICTION) varies the force required to 
move the associated THRUST TRANSLATION CONTROLLER (l-X-
1 or l-X-2) in the ±X direction. They are only operative when the 
associated THROTTLE 'JETS control SELECT LEVER (l-H-1 or 
l-H-2) is in the THROTTLE position. The force required to 
move the THRUST TRANSLATION CONTROLLER (l-X-1 or 
l-X-2) varies from a minimum of between 1/4 and 1 lb. to a 
maximum of between 2-1/2 and 3-1/2 lbs. 

One light is located at the Commander's station and one is located 
at the Systems Engineer's station. Both illuminate blue when the 
probe(s) on the vehicle's landing gear touch the lunar surface. 
They provide positive feedback to the crew that the descent engine 
should be turned off. These lights will extinguish when either 
1-S-3 or 1-S-4 is actuated and the engine stops. These lights 
will extinguish when either 1-S-3 or 1-S-4 is actuated which 
causes the stop logic to interrupt power to the light. 
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LM ELEMENTARY FUNCTIONAL 
DIAGRAM FOR LTA-8 

(Functional Grouping No. 2) 

EXPLOSIVE DEVICES 

Note 

There are no functional test 
requirements for explosive 
devices on the LTA-8 vehicle. 
Suitable dummy loads how
ever, have been installed to 
simulate weight requirements. 
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LM ELEMENTARY FUNCTIONAL 

DIAGRAM FOR LTA-8 

(Functional Grouping No. 3) 

PRIMARY GUIDANCE AND NAVIGATION (DSKY) 
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ALIGNMENT OPTICAL TELESCOPE 

Cabin Location of MIT-GN&C Controls 
EFD3-003 

8TA3 -003 



3-DS-10 --------------------. 
3-DS-9 -------------------. r---------------- 3-DS-11 
3-DS-8 -------------... --------------- 3-DS-12 
3-DS - l -----;::=:=:=:=:=:=:::::::i-.---~..-----/-.../---,W--- /-r_-_-_-_-_- ....,- ,--- _-_-_-_-_-_-_-_-_-_-_-__,---3-DS - 15 
3-DS -2---+---------+- ~ ;:;:;::;:;:;;:;:~ = =I., 3-M- l 
3-DS-3-----i'--------t-. 
3-DS-4 ----------+... 

IMU CAGE 
ON 

3-S-l -----~ 
OFF 

3-S-11 ______________ __, 

3-S-14 -----------------' 
3-S-15 ________________ ____. 

~...._ _________ 3-M-3 

3-S-16 

...._----------------3-S-12 

DSKY Controls and Indicators Layout - Panel IV 

EFD3-004 

8TA3-004 

- - __ ___ _ _____________ __. 



3-M-7 

ADT Controls and Indica tor Layout 

3-S-23 

3-S-24 

3-S-25 

3-R-1 

(CCRD) 

3-H-2 

3-H-3 

3-H-4 

3-H-1 

EFD 3-004-1 

8TA3-004.1 



SUBSYSTEM: PRIMARY GUIDANCE AND NAVIGATION (DSKY) (FUNCTIONAL GROUPING 3) 

Code Control/Indicator Function 

3-S-1 IMU CAGE SWITCH Aligns the inner, middle, and outer gimbals to the Y, Z , and X 
2-POSITION body axes respectively. 
MOM-LOCK 

3-S-3 VERB SWITCH Pushing the button indicates that the next two numerical 
MOMENTARY PUSHBUTTON characters keyed in are to be interpreted as the verb code. 

3-S-4 NOUN SWITCH Pushing the button indicates that the next two numerical 
MOMENTARY PUSHBUTTON characters keyed in are to be interpreted as the noun code. 

3-S-5 CLR SWITCH Used during a data loading sequence to erase the information 
MOMENTARY PUSHBUTTON being loaded into register R1, R2, or R3. It allows the operator 

to clear the register in the event of an error in loading. 

3-S-6 STBY SWITCH Depressing STBY when STBY is illuminated will place the 
MOMENTARY PUSHBUTTON computer in the Operate mode and STBY will extinguish. 

Depressing STBY when STBY is not illuminated will place the 
computer in the standby mode and STBY will illuminate. 

3-S-7 KEY REL SWITCH Depressing KEY REL in response to KEY REL (3-DS-7) 
MOMENTARY PUSHBUTTON illumination will permit the LGC to display information on 

the DSKY. 

The KEY REL button should be depressed subsequent to 
inserting information into DSKY. 

3-S-8 ENTR SWITCH (1) To execute the verb/ noun displayed on the VERB and NOUN 
MOMENT ARY PUSHBUTTON registers. 

(2) To enter data words loaded into the data registers 
(R1, R2 or R3). 

(3) To request the computer to perform an action. 

8TA3-005 



SUBSYSTEM: PRIMARY GUIDANCE AND NAVIGATION (DSKY) (FUNCTIONAL GROUPING 3) 

Code Control / Indicator Function 

3-S-9 RSET S\\'ITCH Enable turn off of alarm conditions on the DSKY providing the 
MOMENTARY PUSHBUTTON alarm condition has been corrected. 

3-8-10 KEYBOARD S\VITCHES Numerical keys O thru 9 - self explanatory, + and - sign keys -
through MOMENT ARY PUSHBUTTONS used for sign convention and to identify decimal data. 
3-S-21 

3-M-1 PROG DISPLAY Displays code number 00 to 77 of current program. 
Note: A program is a block of logic sequences. 

3-M-2 VERB DISPLAY Displays code number 00 to 99 of current verb. 
Note: A verb indicates what action is to be taken. 

3-M-3 NOUN DISPLAY Displays code number 00 to 99 current noun. 
Note: A noun indicates to what an action is applied. 

3-M-4 DATA DISPLAY (R1) Displays decimal data (outputs from LGC or manually inserted 
data) plus a plus or minus sign. Octal data is presented without 
the sign. 

Every position in each data display need not be filled. 

3-M-5 DATA DISPLAY (R
2
) Displays decimal data (outputs from LGC or manually inserted 

data) plus a plus or minus sign. Octal data is presented without 
the sign. 

Every position in each data display need not be filled. 

3-M-6 DATA DISPLAY (R
3
) Displays decimal data (outputs from LGC or manually inserted 

data) plus a plus or minus sign. Octal data is presented without 
the sign. 

Every position in each data display need not be filled. 

8TA3-005.1 



SUBSYSTEM: PRIMARY GUIDANCE AND NAVIGATION (DSKY) (FUNCTIONAL GROUPING 3) 

Code Control / Indicator Function 

3-DS-1 UPLINK ACTIVITY STATUS Energized by the first character of a Digital Uplink message 
LIGHT (WHITE) received by the LGC. If it is not extinguished by the termination 

of uplink transmission, it should be extinguished by crew use of 
the RSET or KEY REL buttons when the uplink transmission is 
complete. 

3-DS-2 AUTO STATUS LIGHT These indicators are not functional in LTA-8 or LM-2. However, 
they are located on the DSKY. 

3-DS-3 HOLD STATUS LIGHT These indicators are not functional in LTA-8 or LM-2. However , 
they are located on the DSKY. 

3-DS-4 NO ATTITUDE STATUS LIGHT These indicators are not functional in LTA-8 or LM-2. However. 
they are located on the DSKY. 

3-DS-5 NO ATTITUDE STATUS LIGHT Illuminates to indicate that attitude reference data is not available 
(WHITE) from the IMU. This condition can result for example, when the 

ISS is not powered or when the IMU is caged. This light illumin-
ates during coarse alignment. 

3-DS-6 STANDBY STATUS LIGHT Illuminates when LGC is in a standby mode; extinguishes when 
(WHITE) the LGC is in the operate mode. 

3-DS-7 KEY REL STATUS LIGHT Illuminates when an internal sequence attempts to use the DSKY, 
(WHITE) but finds it busy due to independent operator action (any keyboard 

depression except RSET or KEY REL). 

3-DS-8 TEMP CAUTION LIGHT Illuminates to indicate that the IMU stable member temperature 
(YELLOW) is outside of design limits (126.3°F to 134.3°F). The PG NS caution 

light will also illuminate. 

3-DS-9 G MRAL LOCK CAUTION LIGHT Illuminates to indicate the IMU middle gimbal angle (MGA) is in 
(YELLOW) excess of ±70° from its zero position. The NO ATT light and the 

PG NS caution light will also illuminate. 

NOTE: When the MGA exceeds ±85 ° from its zero position, the 
LGC automa tica lly commands a coarse a lignment. 

8TA3-005.2 



SUBSYSTEM: PRIMARY GUIDANCE AND NAVIGATION (DSKY) (FUNCTIONAL GROUPING 3) 

Code Control/Indicator Function 

3-DS-10 PROGRAM CAUTION LIGHT Illuminates to indicate a program alarm condition exists. The 
(YELLOW) PGNS caution light will also illuminate. 

3-DS-11 RESTART CAUTION LIGHT Illuminates if internal detection circuitry in LGC signifies a 
(YELLOW) program abort (a program abort is not to be confused with a LM 

abort, it is a LGC main alarm condition which indicates that the 
program has stopped and LGC is attempting a restart. 

3-DS-12 THACKER CAUTION LIGHT Illuminates if one of the following conditions exist: 
(YELLOW) 

1. Rendezvous Radar (RR) CDU failure. When the rendezvous 
radar is in the LGC mode. 

2. A RR "data no good" discrete is present. 

3. Inability of the LGC to get coherent RR data. 

4. A Landing Radar (LR) "data no good" discrete is present. 

5. An ambiguous LR position status indication. 

G. Inability of LGC to obtain LR data. 

3-DS-14 OPERATOR ERROR STATUS Illuminates to indicate that the astronaut has performed an 
LIGHT (WHITE) improper sequence of key depressions on DSKY. 

3-DS-15 COMPUTER ACTIVITY STATUS Signifies computer activity in processing data. 
LIGHT (WHITE) 

8TA3-005.3 



SUBSYSTEM: PRIMARY GUIDANCE AND NAVIGATION (AOT) (FUNCTIONAL GROUPING 3) 

Code Control/Indicator Function 

3-H-3 EYEPIECE ADJUST LEVER This lever moves the eyepiece toward or away from the eye of 
the observer for focusing. 

3-S-23 MARK X SWITCH Depression of this pushbutton sends a signal to the LGC indicating 
MOMENTARY PUSHBUTTON that the star is aligned on the X reticle position. 

3-S-24 MARK Y SWITCH Depression of this pushbutton sends a signal to the LGC indicating 
MOMENTARY PUSHBUTTON that the star is aligned on the Y reticle position. 

3-S-25 REJECT SWITCH Depression of this pushbutton sends a signal to the LGC indicating 
MOMENTARY PUSHBUTTON that the last Mark signal was incorrect and no action is to be taken 

until a new Mark signal is received. 

3-R-1 RETICLE ILLUMINATION This continuous ·rotary (OFF BRIGHT) controls the brightness of 
CONTROL CONTINUOUS ROTARY the AOT reticle. 

3-H-1 RETICLE CONTROL This continuous rotary control rotates the AOT reticle. The AOT 
CONTINUOUS ROTARY COUNTER (3-M-7) provides feedback of the position of the rotary. 

The rotary is used for the following: 

1. To zero the AOT Counter. 

2. To superimpose the X line on the target star. 

3. To superimpose the spiral on the target star. 

The time of acquisition is entered into LGC by depressing the 
respective MARK buttons on the CCRD; the angle is read off the 
counter and entered via DSKY. 

8TA3-005.4 



Code 

3-H-2 

3-M-7 

3-H-4 

SUBSYSTEM: PRIMARY GUIDANCE AND NAVIGATION (AOT) (FUNCTIONAL GROUPING 3) 

Control/Indicator 

AZIMUTH CONTROL 
6-POSITION ROTARY 

AOT COUNTER 
4-PLACE DIGITAL DISPLAY 

EYEPIECE LOCK 

Function 

This four position rotary switch (L-F-R-CL) controls a rotating 
prism in the AOT. Rotating the prism permits the viewer to view 
any of three 60" sectors, Left ( L), Forward (F) and Right (R). In 
the closed (CL) position, the rotating prism is stowed under a 
protective cover. 

NOTE: The position of the image on the screen will shift as the 
rotary is switched to a new position. This is normal as 
the AOT does not provide compensation for the prism 
movement. 

This four-digit indicator displays, in degrees, the rotation of the 
Reticle Control Knob. The extreme right digit displays tenths 
of degrees. 

This lever locks the eyepiece in one of its positions as selected 
by the crew . 

.,__ ____ ...__ ______________ __. _____________________________ ___, 

8TA3-005.5 
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Cabin Location of El ectrical Power Subsystem Controls 

A -EFD4-003 

8TA4-003 



4-Fl-2 4-fl--4 4-Fl-5 4-FL-6 

4-M-2 4-0S-1 4-S-15 4-fl-1 4-FL-3 4-FL-9 4-FL-7 4-FL--6 
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4-M-3 4-S-14 4-S-1 4-S-2 . 4-S-3 4-S-4 4-S-9 4-S-10 4-S-11 4-S-16 

4-5-5 4-S-6 4-S-7 4-S--6 4-S-12 4-S-13 

EFD4-004 

Electrical Power Subsystem Controls and Indicators Layout - P anel XIV 
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4CB 137 4CB87 4CB86 4CB 155 4CB213 
4CB136 4CB162 4CB156 4CB157 

4CB131 
4CB129 

4CB 168 4CB 133 4CB97 
4CB123 4CB159 4CB88 

4CB18 4CB184 4CB4 4CB10 4CB15 4CB22 4CB107 4CB117 4CB29 4CB161 4CB122 
4CB26 4CB20 4CB8 4C86 4CB12 4CB138 4CB141 4CB154 4CB105 4CB124 

4CB218 4CB219 

SLAIUM 1/D 
QUAD J QUAD• ANT ltN FI a IN ST 

4CB220 4CB221 4CB36 4CB181 

lW 
mo 

4CB35 

4CB178 

Electrical Power Subsystem Controls and Indicators Layout - P anels X and XII 

EFD4--004-1 
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4CB11 2 
4CB84 

4CB128 4CB148 4CB75 4CB79 4CB45 4CB43 
4CB160 4CB147 4CB28 4CB2 

4CB37 
4CB82 

4CB41 
4CB73 

4CB52 
4CB49 4CB44 4CB42 

4CB126 
4CB134 

4CB85 4CB 114 

4CB125 
4CB99 

4CB132 
4CB1 

,-- HEAs-1!RS--=-' ,;:::-n!,~~~ ,:;:-~:!;';~~s~ 
AHl OISfl. fU.GS HG OtW'- HAGS 

4CB31 
4CB68 

4CB54 
4CB50 

4CB121 4CB103 
4CB53 4CB32 

4CB111 4CB102 4CB153 4CB109 4CB140 4CB222 4CB224 
4CB115 4CB30 4CB110 4CB104 4CB113 4CB120 4CB33 4CB223 4CB225 

4CB96 4CB 119 
4CB 108 4CB98 

4CB16 
4CB21 

4CB13 
4CB14 

4CB7 
4CB11 

4CB9 
4CB5 

' 

4CB19 4CB25 
4CB 183 4CB 17 

Electrical Power Subsystem Controls and Indicators Layout - Panel XVI 

EFD4-004-2 
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Code 

4-S-1 

4-S-2 

4-S-3 

4-S-4 

4-S-5 

4-S-6 

4-S-7 

4-S-8 

4-S-9 

SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Control/Indicator 

BATTERY #1 HIGH VOLTAGE 
SWITCH 
BATTERY #2 HIGH VOLTAGE 
SWITCH 
BATTERY #3 HIGH VOLTAGE 
SWITCH 
BATTERY #4 HIGH VOLTAGE 
SWITCH 
FOUR 3-POSITION TOGGLES 
MOM-MAIN-MOM 

BATTERY #1 LOW VOLTAGE 
S'WITCH 
BATTERY #2 LOW VOLTAGE 
SWITCH 
BATTERY #3 LOW VOLTAGE 
SWITCH 
BATTERY #4 LOW VOLTAGE 
SWITCH 
FOUR 3-POSITION TOGGLES 
MOM-MAIN-MOM 

DESCENT BATTERIES SWITCH 
3-POSITION TOGGLE 
MOM- LOCK-MOM 

Function 

Each three-position toggle (ON -- OFF /RESET) controls the high 
voltage power output from one of the four descent batteries. 
Selecting the ON position will place the battery high voltage tap 
on the line. Selecting the OFF /RESET position disconnects the 
high voltage or low voltage battery power tap from the line. Prior 
to selecting the ON position, the OFF /RESET position must be 
selected so that the Electronic Control Assembly contactors will 
be reset to enable battery power application to a DC Bus. The 
Electronic Control Assembly connects the battery to the power 
feeder wires. In the event of over current, the ECA will trip this 
battery off the line. Positive feedback of the tripped status of each 
battery is provided by 4-FL-1, 4-FL-2, 4-FL-3, and 4-FL-4. 

Each three-position toggle (ON -- OFF /RESET) controls low 
voltage power output from one of the four descent batteries. 
Selecting the ON position will place the battery low voltage tap 
on the line. Selecting the OFF /RESET position disconnects the 
low voltage battery power tap from the line. Prior to selecting the 
ON position, the OFF /RESET position must be selected so that the 
electronic control assembly contactors will reset to enable bat
tery power application to a DC Bus. In the event of over current, 
the ECA will trip this battery off the line. Positive feedback of 
the tripped status of each battery is provided by 4-FL-1, 4-FL-2, 
4-FL-3 and 4-FL-4. 

This three-position toggle (CONNECT - DEADFACE) enables 
power interruption of the descent batteries feed path to the ascent 
stage. The switch is normally in the CONNECT position, thus 
allowing power flow from the descent batteries to the ascent stage. 
Selecting the DEADFACE position initiates the deadface relays 
thus isolating the descent batteries upstream from the staging 
fuillotine (ascent side) . The switch may be placed in the CON
NECT position again and the descent battery power feed path is 
restored. Positive feedback of descent battery connection is 
provided by 4-FL-9. 
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Code 

4-S-10 

4-S-11 

4-S-12 

4-S-13 

4-S-14 

4-S-15 

SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Control/Indicator 

BATTERY #5 - NORMAL FEED 
SWITCH 
BATTERY #6 - NORMAL FEED 
SWITCH 
TWO 3-POSITION TOGGLES 
MOM-MAIN-MOM 

BATTERY #5 BACKUP FEED 
SWITCH 
BATTERY #6 BACKUP FEED 
SWITCH 
TWO 3-POSITION TOGGLES 
MOM-MAIN-MOM 

AC POWER SWITCH 
3-POSITION TOGGLE 
LOCK-LOCK-LOCK 

POWER/TEMPERATURE 
MONITOR SELECT SWITCH 
10-POSITION ROTARY 

Function 

These three-position toggles (ON - OFF /RESET) normally control 
ascent battery #5 and ascent battery #6 power feed paths to the 
Systems Engineers and Commanders busses respectively. Select
ing the ON position will place the battery on the line. Selecting 
the OFF /RE SET position disconnects the battery power from the 
line and resets the contactors in the Electronic Control Assembly 
for overcurrent protection. The ECA connects the battery to the 
DC bus and will disconnect the battery in the event of an over
current. Positive feedback of the tripped status of battery #5 and 
battery #6 is provided by 4-FL-5 and 4-FL-6 respectively. 

These three position toggles (ON-OFF /RESET) control the ascent 
battery #5 and ascent battery #6 backup feed paths to the Com
manders and Systems Engineers bussed respectively. Selecting 
the ON position will place the battery on the line. Selecting the 
OFF /RESET position disconnects the battery power from the line. 
The ECA connects the battery to the DC bus. In the event of 
battery #6 failure 4S12 will be placed to ON. Positive feedback of 
this backup feed path operation is provided by 4-FL-7. In the event 
of battery #5 failure 4S13 will be placed to ON. Positive feedback 
of this backup feed path operation is provided by 4-FL-8 . 

This three position toggle (INV 1 - OFF - INV 2) controls AC 
power to the AC bus. Selecting the INV 1 position permits the # 1 
inverter to supply power to the AC busses. Selecting the INV 2 
position permits the #2 inverter to supply power to the AC bus. 
Voltage monitoring of the AC bus is accomplished on 4-M-2. , 

This ten position rotary (OFF - 1 -2 -3 -4 -5 -6 BUS: -CDR -SE 
- AC) enables voltage-curr ent monitor ing of batteries 1 through 6 
and voltage monitoring of the CDR, SE or AC busses on meters 
4- M-2 and 4-M-3. Additionally, over-temperatur e and current 
fault isolation capability is enabled whenever the switch is in any 
position 1 through 6 and that particular battery is, in fact, in an 
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Code Control/Indicator Function 

4-S-15 over-temperature, reverse or overcurrent condition. This con-
dition is indicated by illumination of the battery fault component 
caution light ( 4-DS-1) • Selecting the OFF position removes the 
input signals from 4-M-2, 4-M-3 and 4-DS-1 causing them to re-
turn to their minimum readings and causing 4-DS-1 to entinguish. 

4-M-2 VOLTMETER This meter will indicate the voltage of any of the six batteries, 
the SE, the CDR or AC bus depending on the position of 4-S-15. 

4-M-3 AMMETER This meter will indicate the current of any of the six batteries 
depending on the position of 4-S-15. 

4-FL-1 DESCENT BATTERY #1 STATUS Each flag (GRAY - LO - BARBERPOLE) indicates that the battery 
4-FL-2 DESCENT BATTERY #2 STATUS High Voltage Tap is on the line when the GRAY position is in view. 
4-FL-3 DESCENT BATTERY #3 STATUS The Low Voltage Tap is on the line when the LO position is in 
4-FL-4 DESCENT BATTERY #4 STATUS view. The battery is off the line when the BARBERPOLE position 

FOUR 3-POSITION FLAGS is in view. 

4-FL-5 ASCENT BATTERY #5 'This flag (GRAY - BARBERPOLE) indicates that battery # 5 is 
NORMAL FEED STATUS powering the Systems Engineer' s bus when the GRAY position is 
2-POSITION FLAG in view. In the BARBERPOLE position battery #5 is not feeding 

the Systems Engineer's bus through this normal feed path. 

4-FL-6 ASCENT BATTERY #6 This flag GRAY - BARBERPOLE) indicates that battery # 6 is 
NORMAL FEED STATUS powering the Commander's bus when the GRAY position is in view. 
2-POSITION FLAG In the BARBERPOLE position, battery #6 is not feeding the 

Commander's bus through this normal feed path. 

4-FL-7 ASCENT BATTERY #5 This flag (GRAY - BARBERPOLE) indicates th.at battery # 5 is 
BU FEED STATUS powering the Commander' s bus when the GRAY position is in view. 

I 
2-POSITION FLAG In the BARBERPOLE position, battery #5 is not feeding the I 

Commander' s bus through this backup feed path. 
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Code 

4-FL-8 

4-FL-9 

4-DS-1 

4-DS-2 

SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Control/Indicator 

ASCENT BATTERY #6 
BU FEED ST A TUS 
2-POSITION FLAG 

DESCENT BATTERY STATUS 
2-POSITION FLAG 

BAT FAULT 
COMPONENT CAUTION LIGHT 

DC BUS FAULT 
COMPONENT CAUTION LIGHT 

Function 

This flag (GRAY -BARBERPOLE) indicates that bettery #6 is 
pom3ring the Systems Engineer's bus when the GRAY position is 
in view. In the BARBER POLE position, battery #6 is not feeding 
the Systems Engineer's bus through this backup feed path. 

This flag (GRAY - BARBERPOLE) indicates whether the descent 
deadface has been accomplished. The GRAY position indicates 
that the descent batteries are connected to the ascent stage. The 
BARBERPOLE position indicates that the descent batteries have 
been disconnected and deadfaced. 

This light illuminates to indicate a particular battery over
temperature reverse current, or over-current condition when 
4-S-15 is placed to that battery position and one of the above 
malfunction conditions exists. A battery over-temperature re
verse current or over-current condition will illuminate the 
(BATTERY) caution annunciator (6-DS-27) and cause the astronaut 
to seek out the battery problem by using 4-S-15. 

This light illuminates to indicate either BUS or feeder line short. 
It enables determination of where fault is ie., BUS or feeder with
out exercising the Ascent or Descent ECAs. 
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Subsystem/Code 

Expolsive Devices 

4-CB-75 

4-CB-76 

4-CB-149 

Primary Guidance and 
Navigation 

4-CB-29 

4-CB-105 

4-CB-122 

4-CB-124 

4-CB-154 

4-CB-161 

4-CB-206 

SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

NOTE: The primary function of the circuit breaker within the LEM is to provide 
electrical protection. Some of the circuit breakers may also serve as 
ON-OFF controls. Breakers are located on the Commander's Circuit 
Breaker Panel and the Systems Engineer's Circuit Breaker Panel. 

Panel Nomenclature Panel Location Component (s) Served 
CDR SE 

LOGIC PWR B X All explosive devices toggle switches. 

LOGIC PWR A X All explosive devices toggle switches. 

LDG GEAR FLAG X Landing gear status indicator (2-FL-1). 

RNDZ RDR X Rendezvous radar power supply. This circuit 
breaker serves as the ON-OFF control for 
this component. 

LDG RDR X Landing radar power supply. This circuit 
breaker serves as the ON-OFF control for 
this component. 

LGC/DSKY X LEM guidance computer power supply. This 
circuit breaker serves as the ON-OFF control 
for this component. 

IMU OPR X IMU power supply. This circuit breaker serves 
as the ON-OFF control for this component. 

SIG STR DISP X Signal Strength meter (17-M-1). 

IMU STBY X This circuit breaker serves as the ON-OFF 
control for the PIPA and Inertial Reference 
Integrating gyro control heaters. 

RNDZ RDR X Rendezvous Radar power supply. This circuit 
serves as the ON-OFF control for this 
component (AC). 
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Subsystem/Code Panel Nomenclature Panel Location Component (s) Served 
CDR SE 

Primary Guidance and 
Navigation (cont) 

4-CB-212 AOT LAMP X AOT lamp. This circuit breaker serves as the 
ON-OFF control for this component (AC). 

Environmental Control 

4-CB-84 CO2 SENSOR X CO2 sensor. 

4-CB-96 GLYCOL PUMP SEC X Secondary glycol pump. 

NOTE: The panel switch position for this 
pump is labeled EMER or (7-S-3) in 
LTA-8. This discrepancy in 
nomenclature has been corrected to 
SEC on subsequent vehicles. 

4-CB-98 PRIM GLYCOL X PRIMARY evaporator H2O flow switch. 
EVAP FLOW 

4-CB-107 CABIN FAN 1 X Cabin fan # 1. 

4-CB-108 CABIN FAN 2 X Cabin fan #2. 

4-CB-109 CABIN FAN CONT X Cabin differential pressure sensor and relay. 

4-CB-112 DIVERT VLV X Suit circuit diverter valve. 

4-CB-113 CABIN REPRESS X Cabin repressurization and emergency 02 valve. 

4-CB-117 GLYCOL PUMP 1 X Glycol pump #1. 

4-CB-119 SUIT FAN 2 X Suit fan #2. 

4-CB-120 SUIT FAN ~p X Fan differential pressure sensor. 

4-CB-138 SUIT FAN 1 X Suit fan #1. 
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Subsystem/Code Panel Nomenclature Panel Location Component(s) Served 
CDR SE 

Environmental Control 
(cont) 

4-CB-140 DISP X ECS displays: i.e., CO2 Partial Pressure 
indicator (7-M-1) Cabin Temperature indica-
tor (7-M-3A), Suit Temperature indicator 
(7-M-3B), Cabin Pressure indicator (7-M-2A), 
Suit Pressure indicator (7-M-2B), Glycol 
Pressure indicator (7-M-5A), Glycol Tern-
perature indicator (7-M-5B), Oxygen Quantity 
indicator (7-M-4A), and Water Quantity in-
dicator (7-M-4B). 

4-CB-141 GLYCOL PUMP 2 X Glycol pump #2. 

Reaction Control 

4-CB-42 QUAD 4 - TCA X TCA Fuel and Oxidizer valves of Quad 4, 
System B. 

4-CB-43 QUAD 3 - TCA X TC.A Fuel and Oxidizer valves of Quad 3, 
System B. 

4-CB-44 QUAD 2 - TCA X TC.A Fuel and Oxidizer valves of Quad 2, 
System B. 

4-CB-45 QUAD 1 - TCA X TAC Fuel and Oxidizer valves of Quad 1, 
System B. 

4-CB-49 ISOL VLV X Oxidizer and Fuel isolations valves of 
System B. (8 valves). 

4-CB-50 TEMP /PRESS DISP - X All status flags (8-FL-5 to 8-FL-17) and 
FLAGS Temperature and Pressure indicators 

(8-M-lA, 8-M-lB, 8-M-2A, and 8-M-2B). 
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Subsystem/Code Panel Nomenclature Panel Location Component(s) Served 
CDR SE 

Reaction Control (cont) 

4-CB-51 ASC FEED X Ascent interconnect Oxidizer and Fuel valves 
of System A. (2 valves) 

4-CB-52 ASC FEED X Ascent interconnect Oxidizer and Fuel valves 
of System B. (2 valves) 

4-CB-54 CRSFD X Oxidizer and Fuel crossfeed valves. (2 valves) 

4-CB-60 QUAD 4 - TCA X TCA Fuel and Oxidizer valves of Quad 4, 
System A. 

4-CB-61 QUAD 3 - TCA X TCA Fuel and Oxidizer valves of Quad 3, 
System A. 

4-CB-62 QUAD 2 - TCA X TCA Fuel and Oxidizer valves of Quad 2, 
System A. 

4-CB-63 QUAD 1 - TCA X TCA Fuel and Oxidizer valves of Quad 1, 
System A. 

4-CB-67 ISOL VLV X Oxidizer and Fuel isolation valves of System 
A. (8 valves) 

4-CB-72 MAIN SOV X Oxidizer and Fuel main shutoff valves of 
System A. (2 valves) 

4-CB-73 MAIN SOV X Oxidizer and Fuel main shutoff valves of 
System B. (2 valves) 

4-CB-121 PQGS X Propellant Quantity Measuring 
Device and display 
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Subsystem/ Code Panel Nomenclature Panel Location Component(s) Served 
CDR SE 

Flight Display 

4-CB-88 GASTA X Gimbal angle sequence transformation 
assembly. 

4-CB-97 CDR FDAI X Attitude indicator assembly (9-M-l). 

4-CB-123 RNG/RNG RT & X Range/ Altitude indicator (9-M-9A and 
ALT/ALT RT 9-M-9B). 

4-CB-126 FDAI X ATTITUDE INDICATOR ASSEMBLY 
(9-M-6). 

4-CB-133 CDR X-PNTR X LOS RT /HORIZ VEL indicator (9-M-2). 

4-CB-134 X-PNTR X LOS RT /HORIZ VEL indicator (9-M-3). 

4-CB-159 EVENT TIMER X Event Timer display (9-M-10). This circuit 
breaker serves as tm ON-OFF control for 
this component. 

4-CB-168 THRUST X Thrust indicator power supply. This circuit 
breaker serves as the ON-OFF control for 
this component. 

4-CB-201 GASTA X Gimbal angle sequence transformation 
assembly (AC). 

4-CB-204 RNG/RNG RT & X Range/ Altitude indicator (9-M-9A and 
ALT/ALT RT 9-M-9B) (AC). 

4-CB-209 CDR FDAI X Sphere drive system of the Attitude Indicator 
Assembly (9-M-1) (AC). 

4-CB-210 SE FDAI X Sphere drive system of the Attitude Indicator 
Assembly (9-M-6) (AC). 
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Subsystem/Code Panel Nomenclature Panel Location Component(s) Served 
CDR SE -

Propulsion 

4-CB-32 PQGS X Descent propulsion quantity gaging system. 
Non-operational (LTA-8 only) 

4-CB-53 ASC He REG X Latching Helium solenoid valves 1 and 2. 

4-CB-74 DES He REG X Latching Helium solenoid valves 1 and 2 and 
fuel and oxidizer vent solenoid valves. 

4-CB-103 TEMP/PRESS DISP- X Fuel and Oxidizer Pressure indicator (10-M-3A 
FLAGS and 10-M-3B), Fuel and Oxidizer Temperature 

Indicator (10-M-4A and 10-M-4B) and flags 
(10-FL-1 through 10-FL-4). 

4-CB-169 He/PQGS DISP X Helium Temp/Press indicator (10-M-1) and 
descent propellant QTY DISP (10-M-5A and 
10-M-5B) (AC). 

Stabilization and Con-
trol 

4-CB-2 ABORT STAGE X Abort Staging Electronics. 

4-CB-3 ABORT STAGE X Abort Staging Electronics. 

4-CB-28 AEA X Abort Electronics Assembly; and DEDA power 
when AGS status switch (12-S-17) is in operate. 

4-CB-37 ENG ARM X Powers Engine Arm Switch. 

4-CB-40 AELD X Ascent engine Latching device. 

4-CB-41 AELD X Ascent engine latching device. 

4-CB-59 ATT DIB CONT X Attitude Controllers for direct firing of RCS. 
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Subsystem/Code Panel Nomenclature Panel Location Component(s) Served 
CDR SE -

Stabilization and Con-
trol (cont) 

4-CB-69 DECA PWR X Descent Engine Control Assembly. 

4-CB-80 DES ENG CONT X (1) Lunar Contact Light (l-DS-2) and Probe 
switches. 

(2) Auto switching from wide to narrow 
deadband with engine "on". 

(3) Auto switching from two to four jets 
with engine "on". 

(4) CES analog control of GDA's when in AGS. 

(5) Disables auto thrust control when in AGS. 

(6) Resets Engine Start switches. 

(7) Redundant power for stopping Descent 
Engine manually and when staging. 

4-CB-81 ATCA (PGNS) X Provides redundant power to jet drivers. Provides 
power to relays in S&C Assy to allow switching 
from AGS to PGNS. 

4-CB-82 ATCA X Attitude/Translation Control Assembly, and 
Lunar contact light (l-DS-1) and Probe switches. 

4-CB-106 ENG START OVRD X Engine Start Switch and redundant power for 
Ascent Engine Arming Circuit. 

4-CB-203 AGS X Abort Guidance Section (outputs to FDAI) (AC). 

4-CB-207 DECA GIMBAL X Descent Engive GDA's within the DECA (AC). 
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Subsystem/ Code Panel Nomenclature Panel Location Component(s) Served 
CDR SE --- Stabilization and Con-

trol (cont) 

4-CB-79 ASA X Abort Sensor Assembly 

Communications 

4-CB-30 PRIM S-BD PWR X Primary S-BAND Power Amplifier. 
AMPL 

4-CB-34 S-BD ANT X AC Electronics section of the S-BAND 
steerable Antenna Assembly (AC). 

4-CB-85 SE AUDIO X Audio Center #2 and a regulated power supply 
in Audio Center #2 which feeds tre Systems 
Engineer's space suit microphone amplifiers 
and biomedical sensors. This circuit breaker 
also serves as an ON-OFF control for Audio 
Center #2. 

4-CB-86 CDR AUDIO X Audio Center #1 and a regulated power supply in 
Audio Center #1 which feeds the Commander 's 
space suit microphone amplifiers and biomedical 
sensors. This circuit breaker also serves as an 
ON-OFF control for Audio Center #1. 

4-CB-87 VHF A RCVR X VHF A Receivers Assembly. 

4-CB-102 PMP X Pre-modulation Processor portion of the Signal 
Processing Assembly. This circuit breaker 
serves as the ON-OFF control for the PMP. 

4-CB-104 TV X This circuit breaker serves as the ON-OFF 
control for the TV camera. The frequency 
modulated transmitter (13-S-5 in FM position) 
is used to transmit television data to earth. 
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Sub sys tern/ Code P anel Nomenclature Panel Location Component(s) Served 
CDR SE -- -

Communications (cont) 

4-CB-104 (cont) Television transmission requires: 

(1) That the S-Band power amplifier con-
trolled by switch 13-S-2, be energized. 

(2) That the S-Band antenna select switch 
(14-S-5) be in SLEW position. 

(3) That 13-S-8 be in the PRIM or SEC position. 

(4) That 13-S-6 be in either the VOICE or 
OFF position. 

4-CB-110 S-BD ANT X Electronics section of the S-BAND Steerable 
Antenna Assembly. 

4-CB-111 PRIM S-BD XMTR/ X Primary S-BAND transmitter, receiver and 
RCVR power supply and portions of the PMP (for key 

functions). 

4-CB-114 VHF B RCVR X VHF B Receiver Assembly. 

4-CB-115 VHF Z XMTR X VHF A Transmitter Assembly. 

4-CB-136 SEC S-BD PWR X Secondary S-BAND Power Amplifier. 
AMPL 

4-CB-137 SEC S-BD XMTR/ X Secondary S-BAND transmitter, receiver and 
RCVR power supply and portions of the PMP (for key 

functions). 

4-CB-153 DISP X The Communication 's Displays, i.e ., Signal 
Strength Meter (14-M-1), Antenna Pitch Meter 
(14-M-3) and the Antenna Yaw Meter (14- M-4) . 
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Subsystem/ Code 

Communciations (cont) 

4-CB-162 

Lighting 

4-CB-128 

4-CB-146 

4-CB-147 

4-CB-148 

4-CB-160 

4-CB-200 

SUBSYSTEM: ELECTRICAL P OWER (FUNCTIONAL GROUPING-4) 

Panel Nomenclature 

VHF B XMTR 

FLOOD 

ANUN/OOCK/ 
COMPNT 

MASTER ALARM 

ANUN/ DOCK 
COMPNT 

TRACK 

NUM 

Panel Location 
CDR SE 

X 

X 

X 

X 

X 

X 

X 

Component(s) Served 

VHF Transmitter Assembly. 

Floodlights. 

Power supply for Caution/Warning Annunci-
ators (6-DS- 1 thr ough 6-DS-40), Component 
Caution Lights (2-DS-1, 2-DS-2, 4-DS-1, 
4-DS-2, 7- DS-1, 7-DS-3, 7-DS-6, 7-DS-7, 
12-DS-1, 17-DS-1) Display Power Failure Indi
cators (16-DS- 90 through 16-DS-98) and the Dock
ing Lights. These circuit breakers except for 
Docking Lights also serve as ON-OFF control 
for the components listed above. 

The two master alarm lights and the tone 
generator. 

Alternate power supply (to 4-CB-146) for Caution/ 
Warning Annunciator s (6- DS- 1 through 6-DS- 40), 
Component Caution Lights (2-DS-1, 2-DS-2, 
4-DS-1, 4- DS-2, 7-DS-1, 7-DS-3, 7-DS-6, 7-DS-7, 
12-DS-1, 1 7 - DS-1) Display Power failure indic a
tor s (16-DS-90 through 16-DS-98) and the Docking 
Lights. These circuit breaker s exc ept fo r Dock
ing Lights a lso serve as ON-OFF control for the 
components listed above. 

Tracking Lights. 

Numeric displ ays (3 - M-1, 3-M-2, 3-M- 3, 3-M-4, 
3-M-5, 3-M-6, 9-M-11, 9-M- 12, 10-M-1, 10-M-
5A, 10-M- 5B, 12-M-1, and 12-M- 2) (AC) 
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SUBSYSTEM: ELECTRICAL P OWER (FUNCTIONAL GROUPING-4) 

Subsystem/Code Panel Nomenclature Panel Location Component(s) Served 
CDR Probe SE 
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Lighting (cont) 

4-CB-211 INTGL X Low level integral lighting (AC). 

Heater Control 

4-CB-31 S-BD ANT X S-band Antenna Heaters. 

4-CB-68 DISP X Heater Display (18-M-1) 

4-CB-129 DOCK WINDOW X Powers docking window heater. 

4-CB-144 CDR WINDOW X Powers Commander's window heater (AC). 

4-CB-152 SE WINDOW X Powers Systems Engineer's window heater (AC). 

4-CB-155 RNDZ RDR OPR X Rendezvous Radar Heater Control Circuit main-
tains temperature of antenna gyros. 

4-CB-156 RNDZ RDR STBY - X Rendezvous Radar Heater Control Circuit main-
LOTS tains temperature of crystal oven. 

4-CB-157 LDG RDR X Landing Radar Heater Control Circuit. 

4-CB-213 AOT X AOT Heater 

4-CB-218 QUAD 1 X System 1 RCS A and B Engine heaters in Quad 1. 

4-CB-219 QUAD 2 X System 1 RCS A and B Engine heaters in Quad 2. 

4-CB-220 QUAD 3 X System 1 RCS A and B Engine heaters in Quad 3. 

4-CB-221 QUAD 4 X System 1 RCS A and B Engine heaters in Quad 4. 

4-CB-222 QUAD 1 X System 2 RCS A and B Engine heaters in Quad 1. 
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Subsystem/Code Panel Nomenclature Panel Location Component(s) Served 
CDR SE -- -

Heater Control (cont) 

4-CB-223 QUAD 2 X System 2 RCS A and B Engine heaters in Quad 2. 

4-CB-224 QUAD 3 X System 2 RCS A and B Engine heaters in Quad 3. 

4-CB-225 QUAD4 X System 2 RCS A and B Engine heaters in Quad 4. 

Electrical Power 

4-CB-4 XLUNAR BUS TIE X Switches CRD's bus translunar loads to LEM 
ground. 

4-CB-5 XLUNAR BUS TIE X Switches SE 's bus translunar loads to LEM 
ground. 

4-CB-6 ASC ECA CONT X Powers switches to control Ascent ECA con-
tacter coils, and Dead face contactor coils. 
(4-S-9 thru 4-S-13) 

4-CB-7 ASC ECA CONT X Powers switches to control Ascent ECA con-
tactor coils, and Dead face contactor coils. 
(4-S-9 thru 4-S-13) 

4-CB-8 DES ECA CONT X Powers switches to control Descent ECA con-
tactor coils. (4-S-1 thru 4-S-8). 

4-CB-9 DES ECA CONT X Powers switches to control Descent ECA con-
tactor coils. (4-S-1 thru 4-S-8) . 

4-CB-10 DES ECA X Powers both Descent Electronic Control As-
semblies. 

4-CB-11 DES ECA X Powers both Descent Electronic Control As-
semblies. 
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4) 

Subsystem/ Code Panel Nomenclature Panel Location Component(s) Served 
CDR SE -- --

Electrical Power (cont) 

4-CB-12 INV 1 X AC Inverter #1. 

4-CB-13 INV 2 X AC Inverter #2. 

4-CB-14 ASC ECA X Powers both Ascent Electronic Control 
Assemblies. 

4-CB-15 ASC ECA X Powers both Ascent Electronic Control 
Assemblies. 

4-CB-16 DISP X The Electrical Power System Displays (4-M-2 
and 4-M-3) and flags (4-FL-1 through 4-FL-9). 

4-CB-17 BAT FEED TIE X Ties Batteries 1, 2, and 5 normal and 6 alter-
nate to the Systems Engineer's Bus. 

4-CB-18 BAT FEED TIE X Ties Batteries 1, 2, and 6 normal and 5 alter-
nate to the Commander's Bus. 

4-CB-19 CROSS TIE BUS X 
} Ties SE Bus to CDR Bus in the event of Feeder 

failure. 
4-CB-20 CROSS TIE BUS X 

4-CB-21 DC BUS VOLT X DC Bus voltage instrumentation and DC Bus fault 
light. 

4-CB-22 DC BUS VOLT X DC Bus voltage instrumentation and DC Bus fault 
light. 

4-CB-23 BUS TIE INV 1 X Connects Inverter Output through Inverter Switch 
(4-8-14) to AC Bus. 
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Subsystem/Code Panel Nomenclature Panel Location Component(s) Served 
CDR Probe SE -- -

10 -
Electrical Power (cont) 

4-CB-24 BUS TIE INV 2 X Connects Inverter Output through Inverter Switch 
(4-S-14) to AC Bus. 

4-CB-25 BAT FEED TIE X Ties Batteries 1, 2, 5 normal and 6 alternate to 
the Systems Engineer's Bus. 

4-CB-26 BAT FEED TIE X Ties Batteries 3, 4, and 6 normal and 5 alter-
nate to the Commander's Bus. 

4-CB-27 AC BUS VOLT X AC Bus A voltage instrumentation (AC). 

4-CB-183 CROSS TIE BAL X 
LOADS 

Ties :SE Bus to CDR Bus for parallel battery 

4-CB-184 CROSS TIE BAL operation. 

LOADS X 

4-CB-181 R/D INST X Powers R/D equipment. 

Instrumentation 

4-CB-1 SIG CONDR 2 X Electronic Replaceable Assembly #2. 

4-CB-99 CWEA X Caution and Warning Electronics Assembly. 

4-CB-131 SIG CONDR 1 X Electronic Replaceable Assembly #1. 

4-CB-132 SIG SENSOR X All pre-conditioned transducers. 

4-CB-125 PCM/TE X Pulse code modulator and Timing Electronics 
circuit. 

4-CB-202 TAPE RCDR X Data :Storage Electronics Assembly (AC) . 

Camera 

4-CB-33 SEQ X Sequence camera enabling control. 
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1 

I 
I LV- HV OFF I 

, - -------7 I I 
I I I I 
I I I I 

FROM 4CB8 PJ 99 PJPIOI JP2(. 8 NOR M MFC PJ2t,,B I Kl I 

(og, E:CA CONT) 0- L -- 3D--- 11 ~ s- 12 -- 39 ---j : 
6TA4-000 I ALT MFC I I I 

I I I I I I I 
1
----- -- ------ ______ _J 

L ____ L_E:_s.~~J : I 
V 41>.4 T I 

J95 JC"ttl'l 3V I ________ LDR SE 

! ,: "'"" :--------i§l,---- i 

e,<;E UM B Ill C.AL ~AWNBV 6RUMMAN AIR CRAFT ENGRG. COl<P 
W, DO0o.E ' ·1-~l 

( LUT INTERFA C E ) 
l DYV410-lll(,,4 

I RJe, I 
L------- --- ----t- ---- 4A~ 

LAYOU T BY 
LEE 1.0LA. 

C.UEt-lC.EO r'lY 
ll•ilo/,._ 
r:.Q. LEADER. 

• .,.e ,_"""7 

EPS - DEADrAC.INC. CONTROL 
PROJ EtiGR 
I.I u).,_u,_,1. CO DE IDf"-T NO, 1.<,~ 11. 

'-.l MODEL I BTA4- -012.. I QEV 
LTA-8 



1- 7 ,- - - -7 ,---7 1 
PJ99 PJ PI0I PJ 75 JP30B LV HV HV L V PJ 2':lB JP30A LV HV HV L V PJ29A J p 99 

'---''--~ B--C, 1- 68-2 7 ~ 27-27 J[ JF---:3{ Jf 27-3-,,0-A----4>-----0-' 
FROM CSM I j I I I JP75 PJ PIOI I 
POWER I I ___ /\ __ E~ ~ L E CA~ 
8TA4 - 007 I ~- ---- V 4 A I --,- 1'v- 4 A '2 

I 
CSMi l~~~:~v~E,~T I J~J3 P1do _____________ l::! 

I RE.Sn ~----- I 
POWE.R I LM REL RE SET I Jjc.,2 4 

PJ9 

4K3 SET 7 - XLUN AR Bus] 

I 
I I 

CDR PNLI::j r 'v LOW 39 0 - 28110 

I I PWR-sYs ·e.-- i I - ------------r - - - +-(]Y,_,1 -v2 

CDR PNL :x:_ J 
I I csMILM fLow 390

-
20

"
0 I TO ECA !To EC A 2 7 

INTERFACE PJ9':I PJPl43 PJ1o7 BTA4 -008 BTA4 - 009 

1 

1 
1 r=:=n1Lt111 I I L1y_I _J LV ON 

I 
~ -- ~ 1'v--

-i I TO ECA I TO E.CA 2 

I 
I I 8TA4 - 00S S-TA"\----00':l 

4 K3 4 K 4 PJ 9 9 ,---A.---, r------'----. 

I L_____-----ll'--~-1 ____ ,tJ f 1 f ! 
L _/\ -- -- C DR PN L X I ILV -HV 1 TO ECA I TO ECA 2 - V -- -- -- ~ OFF 8TA4 - 008 8TA4 - 009 

L DW 390 - 28110 __ J is __ J_C_'3_:_
8
=-

9
-=Z_:_V ___________ _:_' ~" ff ff 

GSE UMBILICAL 
( LVi INTERFACE) 

LDW41O --- ll\lo4 

I 
L VY 

ON TO ECA I TO ECA 2 
8TA4- 00 8 8TA4- 009 

- S _ __::_:JC::....::_9=89:_IV:.__ _ _ _ ____ ,!. ff ff 
I t :;_HV OFF 

L RJB 

4A5 
_J 

DRAWN BY GRUMMAN AIRCRAFT ENGRG CORP. M. 5AA~Ah ' l1·U~1 
LAYOUT B Y EPS-PRELAUNC.H ~ L~~ i?o<~ 
CHECKED B Y PROJ EJ'<GR CSM CONTROL 
a.., t. 11 , ,.\ ,ia J 1, CODE \DENT NO, zr,; 51'2 
GR.LEADER ... t'M°:'-- I BTA4 ---0 13 I J> ~-t ?·IN7 



"' II) 

<!} 

r -------------
1 

- - - - - - - - ·- - - 7 

j +IY2.e. -l)\..12. 

I 

4C.B7S 
,.=... ... PJ49S JP4% 

0-- ... LOulC. PWR. B---B 
,-,,,... 

-4C.B'I..B 
ED {NOT& 2 ) 

,..=._IC"- PJ41o JP4G, 
0-- u A£.A. y 

AGs-- eTAfZ-007. 
4C.B79 

,..=.._ 7.0._ PJ 72 JP72 
0-- C. /l<SI>.. D 

STl<B /C. 0NT 
4CB '2. BTl>-.1 2.-011 

,,=,_'?>A PJB'l J PB7 
o--BB l>.BCR"T S"TAC.E. -- H. 

'IC.B3'7 
ces - STA 1-oos 

,=._.A PJB, JPB7 L s -. ---} ENG ARi-.\ H 
PJ47. C.ES 

4C.SB7. P --- STA l -007 
.,.=.._7_'51. PJ47. JP42. 

o- H ATC"- c; 

.(( 
STM!,/C.0t-<T 

4tB41 eTl-.11-0D& 
,=._ 7,S._ PJ4'2. JP4'1. 

0-- s AELD T 

4CB73 
C ES 6TA1~012. 

/'' -=--.. s-.. PJ41o PJ 30<i> 
0-- L MAIi.i SOY--- B 

~1 
R,CS '1>'/S B D 4C.B52 STAe- 01 3 

;:=:....5 .. PJ4<o PJ30<o 
0- R A'5C. f'EEO --- 0 

4CB49 
1>,c.<;. SYS B D STl>.8 - 015 

,.=.._ SA. P.)72 PJ305 
o--c; \':>CL YLV --- 0 

RCS <;YS B 
4C.B45 'ilTl>.8 -014 

I ,.=.._ISA. PJ4(. JP4(, 
PJl<.,I. °::JC, QUAil I -TC.,S.,-- H 

JR9538Y - P 4 c.!!>IA 1>,C'i, S'iS B 
ll,Tl>,8-01«. 

I J-=:~ 1si.. PJ 4C. JP4<, 
PJl<ot. <>--r-E. <i)Ul>.0 'l..·TCA F 

RC":> S'-IS e, JR953'-Y- 0 4 C.843 BTi..B- Ol <o 
I a---=:::=..1si.. PJ4C. JP4C. 

PJ\lolo o-r-- C Ql.l"'-0 '?, .-,- C.I>. 0 

JR9S'34Y- J 4-CB 42. Rt.'i, SYS B 
BTM~,- 011o.1 

I n-=~,s .. PJ4(, JP4C. 

PJllolo I"' jU"-0 4 -"T ci,.. B 
CS SYS B JR953'2.V - R 

BT l>.5- O l (o . \ 
?~\ lo(, 1---- z. _______________________ ..,., 

L_ - - - - - - - - - - - '-.., r - - - - - - - - - - ...J 

S£ PNL. XlZI 
(TOP "TIER) 

,---------------- ---------7 
+0"2.B - 0\ol'I. 

4CBl'2.lo .,.=.._,, PJP313 PJPol• 
101---0 0-- &_---- f'D A.1 ------~ -

.o! C.B1'?,4 
FLIGHT l:IISPLl>,',I 
BTl>.~ · OO~ 

,..=.._ 3 .. PJPol> PJP313 
IO't---0 0-- z ---- X - PNTR ---- e. 

FLIGHT 0ISPLl>.Y 
4C81'25 a,i..9 -0 15 

1n;1-----0,=._ ~ At.l_,_e. ___ p C.1-A TE. · IN'5T __ J:.:'i, 
BTP, <o-008 

4CB99 
,=.__,,._ PJ3S Jl'?.8 

101f------<l o--- P ---- CWE.1>-. · \N'i>T--R 

4Clll?.2. 
BT,S.,<o-0 07 

l.o'll-----0,=.__~pte
7
--SIG SEN';0R -lt'ST · 

BTP..4-O1<'.,, 

4C.BS4 

J PB1 
--0 

-=---s .. PJ~lo PJo0<.. I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 0 - T ---- ~~Ut o~c.'5-- F ---,-;----'-----,i 
-=- N4 

PJ:,11 JP:> B 
E. ----1>.iR~liILRH, --- ~ 

4CBIR,,,._ PJ38 STA I0 - 008 JP :,8 
o-- ~ ----TEI/\P/PRE.<;.<;. OISP - Q 

f'LM,5 -PRO PVL 
4C.l!.'32. BTA. 16-0 /3 
~ ,,._ PJ:>8 JP:>B 

1o+--~, o-- J ----PQC:,'1>-PR0PUL-- K 
eTi..1O-015 

I LDW'!.90-28\14 1 
L _ -- - - - ---- -~" ,- - ----- ____ ..J 

NOTE\ ·. FOR BUS !'EE.DE.RS 
t TIE~ , SEE DWC?, NO 
~T/1. 4 -007 

V SE. PN\.....xi:I 
(TOP ~IDDLE. TIE.I'\) 

'l. ,No1 US E0 ON LT A-e, 
DR1'WN El'< l:>RUMMl-.l-1 l>.IRC.IV,>T £.NG~ C.0RI' T. r\0LL0W-.Y 
L~YO \JT llY EPS- SE PNL~ 
LEE Z0LP., DC. BUS DISTRIBUTION 
Cl<l\,C\I.E0 l>Y Pf\0J E\olC, 

(1w(.. V,t A-kl~, U • -1 1. CODE IDENT NO '2.loS\2 
GR LEADER " ~~~~i I 8Tt>. 4- 014 I A-' (2 , .,z-~7 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- D .J 
~------

( B OTTO M Tl ER ) 
----- --1 

I 
I 

4C8/4.---I--. ?J? 14-

3A o-- S - ~~~ ~i°~-010 
4C.~7 

A ?387 :J P 81 
3A o------- z' _ ASC. EC.1' C.O>ff -- \H~ N 2 

4~BI I EPS - sr,0..4 ,010 _ D 

,.,:I.__ pjP74 P~r4 3 A c,---1'1- DES EC/\- EPS 8TA4-00~-15 
4CB9 

3A A pjp?4 QE:5 EC.AC.ONT JP'}':) 
~lrl,t--=----<J o---<:>?- EP5-8 TA4-- 00~w 

XLVNAR 
B\JS 4CBS )(LUi'l.A.R 6 \J.S 

~o--- XL.UNAR 8 VS TIE 

~ 4C619 

IOOA A C>---- BUS CROSS TIE 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

o----6AL. L.OAD5 CRO:l5TIE 

FOR BVS FEEDERS I 
.f. Tl ES 5 EE DW<;-
S T l>.4 - 007 j BZ5 

?:YP80 
o--D H TP- BAl" FEED 1\E I 

P3P8O I 
o---- 1'3 '.3~~ -BAT FEED TIE 

_ ~W390-c?811~ j 
--

DRAWN B'< ~RUMMII.N A IRCRAFT ENqR(i CORP 
C'A?<.>TO 
L."'-Y0\JT ~y E P';)- 5 E P N L XSZT 
LEE -,: f"'IU, D C. BU5 DI ST R IBUT ION 

~"'c_E.f,KED ~y PRO'J EN4R 
ICODEIDENT N 0 -2G,5 i2 11-1 . . ·"-" 

C:.R LEA.llER 
, w.e. 9-•H7 

\l :::',?t~I 8TA4- 0 14.1 rv 



.., 
"' s!i 

I 

CES 
'BTP\ ls009. I 

CES 
STAl-013 

PJ301o 
K 

PJ30<o 
M 

JPIOS 
'I.. 

JP99 
G,G, 

JPIOS 
y 

J P 14\CJ 
E 

JP77"!> 
D 

JP99 
'ti. 

IQ<., 
"3A PJ 99 ENG, 'oT"-P;, CYR.I:> 

<>-- ~ ---- CE':> ----
STl>. l-009 

JP99 
CES ----DD 

STJl-I-008 

LOC. G,E>.R·f"\ ... P\G. JP\419 
---- El:> ------>. 

( NOTE 3) 

D -bN4 

D -bN4 

-bN4 

L _ - - - - - -" r - -- ________ _J 
\, C.DR. PNL XL ( TOP MIDDLE T IER_) 

, - ----- --- - - --- ------- -- -- 7 
1 +O?.B 
I 

-D'-1"1.. I 
I 

I 
I 

I 
L _ _ 

JPIOS 
XMTR/RC.YR COMM --- T 
BTA 13 · 0 10 

JP39 
PWR AMPL COMN\ ---T 
BT1' 1:,- 0 10 

VI-IF A RC.VR JPo5 
COMN\ ------- y 
tlTP. 13- 0 07 

MIT 
BTJl-3-009 

JP<oO 
J 

4C.\\129 
- ,._ PJ99 DOC.I< Wlt·<DOW JP99 

o-- g -- (r\Ei'-TER) EPS ---- ls 
BT/\ 4·0\'o 

SIG, C.Ol-lDR t J Pl419 
INST -------- I< 
STP- <o · 008 

4C.P.,l'l.o 
,-=--.._ ,,._ PJ <oO RNGI / RNG, RT-A1.., /AI..T RT JP<oO 

0--00 --- F\..IC,il-lT OISPLJI.Y --C.C 
BT-"9-0/9 

4c_e,1<.e 
- ,._ PJIOB T\-\R\JST DISP JPIOB 

0-- P --- F\.. IC,.l-lT DISPLAY --- !::! 
- 'oTi'-9- 0 I8 

-4C~
9
,A PJiO'o EVENT TIN\E.R JP1oe 

o-- DD --- F\..\G,l-lT Dl<;PLl'.Y ---CC 
STP\9-020 

4 C. B l33 
,-=--.._ 0 ~ PJIO'o X - PNTR JPIOB 

o- E. --- F\...IG.1-\T DISPLl>.',l -- ~ 
BT/>.9 ·015 

JPIOB 
FLIC'.HT DISPLP\Y -- EE. 
BTl-. 9 ·02 1 

4 C,P., 97 
,--""'---..31>_ PJ\OS FDl>.l JP\ Oe 
~ W --- n ... lG,HT DI 5Pl..1>.Y --- M 

- STi'-":> · 008 -

I 
I 
I 
I 
I 
I 
I 

__ ____ ...,'\\.r--
LOW 390 -2.S IIO 1 _ ______ __ ..J 

CD\:\ PNL Xl (BOTTOM, MIDDLE. TIER.1 
DR1'Wl-l e,-,, G,RU"11"11M-1 />.IR.C.Ri'-fT E.NG,fl.G, COR.P 
T: HOL\..OW PN 
LP\\/0UT BY EPS-C.DR PNL XI. 
LEE ZO\-i\. DC. BU5 Dl5TP..IB\JT\OI{ 

CHE.CKE!) SY 11!"~( e.::.c;..\_ Q Ul(. .,li 1. CODE. \CENT NO 2<.512 
NOTE l e FOR. B\JS F"EEDl'-RS tTIES , 

SEE. owe;, BTP\·4 - 007 
NOTE:':,: NOT USED ON LT A- 8 G, R L£"-DER ~ ""-OOE.L I e>TA4-015 IREV 

,. ...., g_ '7~JZ. t7 LTll. ·S 

NOT!.: "L FOR TOP Tlt.R. S EE. DWG. ST/v4 ·011 



+D2S 

CDR PANEL XI (BOTTOM TIE.R) 

4C.81S 
,?'--._ PJ PB I 

~Sr,l::!t:1 - BAT. FEED TIE 
4CBU, -
,?'--._ PJ PS I 

~DHJP- el1'T. FE.l:.t:> TIE 
4CBIB4 
,..,x...._ ?SA 

4CBZO 
,?'--._ I 00 A 

BAL LOAl>5 Cf\OS'.i Tl E 

BUS CRO'.iS TIE 

FOR BUS FEEDERS 
i TIES, SEE DWC. 
BTA4- OO"l 

r-
0 
a 

XLUNAR &US 
XLUN,._R 

Bus 

UJ 
UJ 
(/l 

U> 
uJ 

f--

I]) 
a: 
uJ 
0 
uJ 
UJ 
u. 

lfl 
::, 
ca 

,?'--._4CB4 SOf\ 
XLUN,l,.R llUS TIE 

CB8 
,?'--._ p J ~':) 
· ~L - } DES ECA CONT 

4CBIO F - Ef'S-8TA 4-008 t 00~ 
,?'--._ p J ':) 9 

~X-} OES E:CA 
4CB6 '--H - EPS-8TA· 4 - 00'8~00~ 

,?'--.. PJ 99 
~ S -} ASC EC.A C.ONT 

4CBl5 L_~- E?S-BTA 4-010~011 

,?'--._~ PJ':)'3 Ase ECA 
4CB~ H - EPS- BTA ·4-010 '011 

?---..~zsA.P~~:~"-} 
115 

INV I 
<ICB22 c - Ef'S-BTA 4-017 

,?'--._ ~A PJP1~14' OC BUS VOLT 
4CBI~ G - EPS-STA 4-022 
r---.. ?O,t,. PH':) 

4cs1:=;t=; =} 
,?'--.. SA RJ g :_ 

4C.Bl41 
~5A PJC.0 

o---y -
4C&lll -

.?'---.sA P~3:_ 

4C8154 
,?'--._ 3A p J3 9 

o.=--u-
4ca29 

SUIT FAN I 
EC.S- STA 7·Ci09 

CABIN FAN I 
EC.S-BTA7·007 

~LYCOL PUMP 2 
E:CS-8TA7-006 

C,,LYCOL PUMP I 
ECS - STA7- 00S 

SIQ- STR DISP 
L/R STAll - 021 

J p~~ 
-M 

JP99 
- J 

PJ p-,c; 

{

-FEAL 
JPl75 

- G 
JPl41~ 

-H 

JP3~ 
-E 

Jf'3':) 
- A 

JP39 
- v 

.?'---.I SA PJIOS J PIOS 
~J -} RNt>Z Rt>R {-M 

4C.Bl05 L - PGNS - BTAl 7· 007 - K 
?---..io " PJIS? LDC, RDR JPl5'2. PJ773 RADAR JP713 

O'.'. 4C.B~A - PC,1,1':,-BTAl7-o1a o - A - STA17-0/8- B 

CDR. PNL 
XI 
+D"2S 

CDR PANEL X (CONSOLE SECTION) 
CDR PNL 

XI 
-DNZ 

--------7 
4CB'21B 

a---+---0~ 7,SA PJ03~ QUAD I (HE.A,ER) 

4
CS?l'3 ! RCS SY'> A/B-1 e.TA8-0l7 

I PJP312. 
- T - -1--A 

I 
I 

?---_, SA 1 ------0 ~ s I 

QUAO 'Z. (HEATER) 1 

RCS SY$ A/B-1 BT1'B-01,- ~ 
4CB'Z.'Z.O I 

,..,x...._ 1 5A I QUAO ~ (HEATE: l'I.) 
a---+---0 ~ U - RC<; S'(S A/B-1 STl>.8 - 017 

4CB2"21 : 

I 
I 

-- N --1--lct 
I 
I 

a---+---0,..,.x...._ 7.SA ~ -

4C8"35 

QUAD 4 ( HEA1ER) 1 

RCS ',,YS A/&-1 SiA8-0l1 - C 

a---+---0,..,.x...._ 3A PJJO_ 'SL"/LM 1'NT. TRNFR A 
1 COMM-BTl>.14-008 

4Ce.3(., I 

._ _ _,__~~ ~ _ SLl>./LM ANT . 1RNfR B 
COMM- ~,Al+ -008 

4C811~ 
_____ .,,?----~~}i~- LMP Ff.ED 

CCS-SiA 7-oo e 

JP60 
- M--1--l:ll 

I 
I 
I 

-P 

JP151 
- !!tjg~_--+---lel 

a--..;--4-C;c,~€1 PJf S } 

._ _ _,__J 50A C - DFX 
B-

R/D INST { JPr

5

->-+--lCI 
INST- BT/>. Z0- 007 - H 

-c. 

L_,\,-- co"' a~o-,s~J 

0 ,.---r-..._ SA PJ10 I MU STBY JPlO 

L
LL 4~21oA r = P~:~ :;;3-0,s J~74i 

4CBl2.2 I PC:,NS STA,1-015 

.?'----7,SA Fl LGC DSKY PJZ'22 
PC.NS 8TA3·0l5 - C, 

_ _/\V____ LDV\I 3130-28110 __ _J ::- N4 

DRANN BY C.RUMMf.N AIRCRAl'T ENC.R4 CORP J SKILLEN 
L~YOOT BY l:.PS- COR PNL ::x:::r 
LE.E ZOLA DC. BUS DISTRIBUTION C\\E.tK(D 11'( PR~.\ ENQR 
Cuu<. 'lh .U, 1, .-1.Lo.,i., COD£ \DENT NO. 26512. 
GR L[/11)€.R .._, 

\'\O!)l:.L I BTA 4 . 01 5. I IREV 
"-"'· Q. , -ll-47 LTA-8 -



SENSO R POWER FUSE AS$EMBLY 4A~ 

8TA-4 -0 14 
SE PNL.xm'. 

Fis----------DN2 

PJ.,9-BB 

JP87-Q 

I 
I 
I 
I 

PJ87-C I 
I PJ9e.-M 

"~I 
BTA-4-016. 1 

·r· r 
~ 
ECS 8TA 7-020.2. 

Fl '14" 
JPC,,8 PJC,,8 

<o 4 C.F3582 P ASCEN T C2 PRESS. TANI< N0.I_
39 

I ECS- 8TA7-0l<o I 
FZ 'lq" d1 C;BSlH P ASCENT 0't PRESS ,TJ>..NK NO, '2 I 

ECS e,t.. 1-0I<o 
- qo 

I I 
F 3 

4
1'2 c.nssq p DESCENT 0 't PRESS. TANK I 

- n 
I ECS SiA 1-0l<o I 

F4 1
/4 A ~~ G, Fcl'\- 1 P COOLANT DISC H, PRESS . PRI L OO P I 

ECS BTA,-0II 
- ~ 

I I 
FS l/4J>.. I C, F Z~Z I P cOOL/:\NT D\SC.H PRESS. REDUl-lOAl'iT I ,s 

LOOP ECS 81/\1-011 
- 10 

I I 
f(o l/4 A 

4
15 C,F<\58\§l i,U/:\1-!T\TY. DESCENT V-.ATER TANK I 

£CS '8TA 7 -0 \<o 
-24 

I I 
Fl I14A 

4
1G, C.F4S8Z Q ~U/\NTITY, /\SCENT 11.JA,ER T~N( I 

- 11 
I 1-10.1 ECS 8TA 1-0l<o I 

F8 
YqA ~? (jF4S83~ QU/\NliT'f, ~<;C E:NT NATE!'. TANK I 

N0,'2 £CS ~TA7-0 l<o 
- 1'2 

F':l 'lo, J'38 J"8 
48 S PARE- -4 

FIOl/41> JP£>SqRIIOIP PRESS HELIUM TA\lK A RCS PJ'3S 
13 ~~~- (XDUC ER NOT INSTALLED ON LTA -S) -Zt, 

Fl I 
1
14A i ~RIIn p r~~~ ~lt~M ~~~K B Rcs 1 

) 4 (X DUCER NOT INSlALLED ON L,A-8) - z:3 
FIZ.1/411 I C,RllOIP P~rs~ ~T~~:.."iu~PUT RCS I 

1i5 (X DUCER NOT INSTALLED ON LTA-'e,) -It 

rn, 1/'111 I C,Rl'ZO?.P Pt~f ~;~~-~
I
~UTPUT RCS I 

ll'=i (XDUCER NOl I115fALLEI> ON LTA-S) -f 
Fl 4 1/'IA I (,RSO'l/,P p~~~ 4;;;~Te,C_H~~~R 4 CLUSTERI: I 73 

i>_CS(XDUCER t-lOT IIISTALLtl> ON LTA-t> -1\ 
FIS \r4A I GR5043P PRESS nRUST c~A)-11!.ERu. CLUST(R l I 

~
4 

RC$ (X DUCER NOT INSTALLED ON LTA-B) -f 
Fl<. V4A I G,R?.?0I1' PRESS A FUE:L Ml>.NIFOLO R.CS I 

T5 
(M1:-~suRt.t1Er.T NOT usEo ow L,A-8) - f 

Fil VqA I §RiioH' p~~~~o~~EL H/\Nll'()LD R.CS I 
slo (MHS\lRE.MENT NOT USE.DON LlA- 8)-~4 

e, BTAS-020 
Fl Y4A I <; RS04S'P PRESS T"I\UST CHM"\&RfCLUS,ER:t I 

SJ, RCS lXOUCEP. NOT INSTALL El) ON LTA-B) -
1
11 

Fl!:l Y4A I GR5044P PRt~S '"RUST C"/:\MBERd. CLUSTER 1: I 
~'2.. RC<;(X W<:.tR NOT INSTALLED ON LTA-S) - \r 

f 2 0 
I
'1A I ~Ro?OI P PRES S/\ 0X\D ll£R MAN\l'OLD \,,CS I 

5
1
"' (t-lEASUREMEcNT NOT US't.D Oil LTA-S) - 3 '=> 
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CAUTION/WARNING 
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Cabin Location of Caution and Warning Controls and Indicator s 
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Code 

6-S-2 

6-S-3 

6-T-1 

6-DS-2 

6-DS-3 

6-DS-4 

SUBSYSTEM: CAUTION AND WARNING (FUNCTIONAL GROUPING-6) 

Control/Indicator 

MASTER ALARM SWITCH
LIGHT (CDR) 
MASTER ALARM SWITCH
LIGHT (SE) 
MOMENTARY PUSHBUTTONS 

AUDIBLE TONE 

ASCENT PROPULSION LOW 
PRESS WARNING LIGHT (RED) 

HI/LOW HELIUM REG OUTLET 
PRESS WARNING LIGHT (RED) 

DESCENT PROPELLANT LOW 
QUANTITY WARNING LIGHT 
(RED) 

Function 

These two pushbutton indicators, one located on each of the main 
panels, along with the caution/ warning ar r ay light( s) ( 6- DS-1 
through 6-DS-40) and the audible tone (6-T-1), are actuated by 
malfunction conditions or out-of-tolerance signal s or by a l os s 
of power to the CWEA. Depression of either switch will ex tin
guish both red lights and terminate the audible tone, but will 
have no effect on the illuminated annunciator light(s). 

This tone is initiated in conjunction with the activation of 6-S-2 
and 6- S-3 and the caution/warning array lights. The tone is 
interrupted with the depression of either of these switch-lights. 

The (ASC PRESS) warning light is illuminated if either: (1) the 
pressure in either of two ascent helium tanks falls below 3000 
psia prior to staging; or (2) if the blanket pressure in the fuel 
or oxidizer lines at the bi-propellant valves of the ascent stage 
decays below 120 psia. If illuminated by low helium pressure, 
this light is extinguished by a signal from a dead face switch 
resulting from separation of the descent and ascent stages; if 
illuminated by low fuel or oxidizer pressure, the light is 
extinguished only by restoration of pressure. 

The (DES REG) warning light is illuminated if the pressure within 
the descent helium lines downstream of the regulators rises above 
260 psia or falls below 220 psia. It is enabled by the DES ENG on 
command. The light is extinguished when nominal pressure s are 
restored or sta~ing is accomplished (deadface switch). 

The (DES QTY) warning light is illuminated if, prior to staging, 
the fuel or oxidizer in the descent tanks falls below a quantity 
such that approximately 2 minutes of burning time remains. 
This low level signal is enabled only if a descent engine "ON" 
command is present. 

8TA6-005 



Code 

li- DS-li 

6-DS-7 

6-DS-8 

6-DS-9 

6-DS-10 

Sl"l3SYSTE\I: C..\UTIOI\ . ..\~D \VARNI~G (FUNCTIONAL GROUPING-ti) 

Control / Indicator 

CONTROLELECTRON~S 
SECTION AC VOLTAGE FAILURE 
\\"...\R~rnG LIGHT (RED) 

CONTROL ELECTRONICS 
SECTION DC VOLTAGE FAILURE 
WARNING LIGHT (RED) 

AGS FAILURE WARNING LIGHT 
(RED) 

LGC FAILURE \\'ARKING LIGHT 
(RED) 

INERTL..\L SUBSYSTE:.\I FAILURE 
WARXING LIGHT (RED) 

Function 

The (C ES AC) warning light is illuminated if the AC voltage (single 
phase 28 V 800 cps or three phase 26 V 800 cps) in the Control 
Electronics Section of the STAB/ CONT subsystem is out of toler
ance. The light is extinguished when the Gyro Test Control switch 
(ll-S-1) is actuated to either the POS RT or NEG RT pos ition. 

The (CES DC) warning light is illuminated if the DC voltage of one 
or more of the DC power supplies (+15 V, -15V, +4.3V, +GV, -6V) 
in the Control Electronics Section of the STAB/CONT subsystem 
is out of tolerance. The light is extinguished when 11-S-1 is act
uated to either the POS RT or NEG RT position. 

The (AGS) warning light is illuminated if: (1) a failure is sensed 
in any of the following AGS power supplies; +28V, +12V, or 28V 
400 cps, or (2) if a fail signal is generated by the AEA test 
assembly. The signals to illuminate this light are inhibited if the 
AGS Status switch (12-S-7) is in the OFF position. 

The (LGC) warning light is illuminated in the event of an LGC 
power failure, two types of scaler failures, restart or counter 
failures during LGC operate periods or in response to an alarm 
test program. 

The light is extinguished by either: 

(1) Restoration of nominal voltage. 
(2) Placing the GUID CONT switch (9-S-6) to the AGS position. 

The (ISS) warning light is illuminated if a failure of any of the 
following occurs: 

(1) Failure of 3.2 KC power s upply. 
(2) Failure of 800 cps 5% power supply. 

dTAG-005.1 



SUBSYSTEM: CAUTION AND WARNING (FUNCTIONAL GROUPING-6) 

Code Control/Indicator Function 

6-DS-10 (3) Failure of PIPA during main engine thrusting. 
(cont) (4) Gimbal servo error and tolerances. 

(5) Failure of the CDU. 

6-DS-11 RCS TCA WARNING LIGHT (RED) The (RCS-TCA) warning light is illuminated if opposing c o- linear 
jets are on simultaneously. The light is extinguished whe n the 
isolation va lve associated with the failed TCA is closed. 

6-DS-12 RCS "A" REGULATOR FAILURE These lights will be blanked out for LTA-8 
WARNING LIGHT (RED) 

6-DS-13 RCS ''B" REGULA TOR FAILURE 
WARNING LIGHT (RED) 

6-DS-14 DC BUS VOLTAGE FAILURE The (DC BUS) warning light is illuminated if a low voltage condition 
WARNING LIGHT (RED) (<26.5V) occurs on either the Commander's or the Systems 

Engineer's DC electrical bus. The light is extinguished by 
restoration of a nominal voltage condition. 

6-DS-16 CABIN LOW PRESSURE The (CABIN) warning light is illuminated if the cabin pressure 
WARNING LIGHT (RED) falls below 4.15 psia. The light is extinguished when cabin pressure 

is restored to a level greater than 4.45 psia. This indicator will 
not illuminate during periods of intentional cabin depressurization 
(when the EGRESS position is selected on both PRESS REG valves 
(7-H-1 and 7-H-2) or when both PRESS REG valves are placed to 
the closed position. 

6-DS-17 SUIT/FAN LOW PRESSURE The (SUIT/FAN) warning light is illuminated if either: (1) the 
WARNING LIGHT (RED) pressure within the suit falls below 3.12 psia or (2) if the #2 suit 

circulating fan fails. If illuminated by low suit pressure, it is 
extinguished by restoration of a nominal pressure. If illuminated 
because of #2 fan failure, the light is extinguished by deactivation 
of the Suit Fan b..P Control circuit breaker (4-DB-120). 

8TA6-005.2 



Code 

6-DS-21 

6-DS-22 

6-DS-23 

6-DS-25 

SUBSYSTEM: CAUTION AND WARNING (FUNCTIONAL GROUPING-6) 

Control/Indicator 

HIGH He REG OUTLET PRESS 
CAUTION LIGHT (YELLOW) 

ASCENT PROPELLANT LOW 
QUANTITY CAUTION LIGHT 
(YELLOW) 

AUTOMATIC GIMBAL FAILURE 
CAUTION LIGHT (YELLOW) 

PGNS FAILURE CAUTION LIGHT 
(YELLOW) 

Function 

The (ASC HI REG) caution light is illuminated if the helium pressure 
downstream of the regulators in the ascent helium lines is greater 
than 220 psia . The light is extinguished when pressure is reduced 
to a nominal value. 

The (ASC QTY) caution light is illuminated if the level of ascent 
fuel or oxidizer in the ascent tanks reaches a value such that 
approximately 10 seconds burning time remains. The signal is 
intended to permit the crew to manually shut down the ascent 
engine to avoid possible explosive effects resulting from depletion 
of either fuel or oxidizer before the other, and to indicate that 
ascent engine thrusting is not available for midcourse correction 
or rendezvous braking. These low level signals are enabled only 
if the ascent engine is on. 

The (ENG GMBL) caution light is illuminated if a difference 
between the gimbal drive signal and gimbal response from the 
Y or Z-axis trim function is sensed. This signal is enabled only 
if the Descent Engine is armed and the Engine Gimbal Switch 
(l-S-8) is in the ENABLE position. Additionally, the signal is 
disabled following staging (deadface switch). 

The (PGNS) caution is illuminated if any of the following occur: 

(1) Gimbal lock 
(2) LGC restart 
(3) IMU temperature out of tolerance 
( 4) Program alarm 
(5) Tracker alarm 

8TA6-005.3 



Code 

6-DS- 25 
(cont) 

6-DS-26 

6-DS-27 

6-DS-28 

6-DS-29 

SUBSYSTEM: CAUTION AND WARNING (FUNCTIONAL GROUPING- 6) 

Control/Indicator 

INVERTER FAILURE CAUTION 
LIGHT (YELLOW) 

BATTERY FAILURE CAUTION 
LIGHT (YELLOW) 

RENDEZVOUS RADAR DATA 
FAILURE CAUTIO~ LIGHT 
(YELLOW) 

LANDING RADAR DATA 
FAILURE CAUTION LIGHT 
(YELLOW) 

Function 

The light is extinguished either by selecting the AGS position on 
9-S- 6 or by depres sing the DSKY RSET pushbutton once, the fa il 
c ondition has been corrected. 

The (INVERTER) caution light is illuminated either: (1) if the AC 
bus voltage is 112V or (2) if the AC bus frequency i s < 398 cps or 
< 402 cps. The light is extinguished when within- tolerance condi
tions are restored, or if the AC Power switch (4-S-14) i s turned 
off. 

The (BATTERY) caution light is illuminated if an over-current, 
reverse-current, or over-temperature condition occurs in any of 
the four descent or two ascent batteries. The light is extinguished 
when n_ominal conditions are restored or if the affected battery is 
turned off. 

The (RNDZ RDR) caution light is illuminated if a rendezvous radar 
data -not-good condition occurs. The light is extinguished when a 
"Data Good" condition is restored, or if the rendezvous radar is 
turned off or if the Rendezvous Ra.dar Mode switch (17-S-3) is 
placed to any position other than AUTO TRACK. · The RNDZ RDR 
caution is enabled only when the Rendezvous Radar mode switch is 
in the AUTO TRACK position. This signal is enabled only if the 
Rendezvous Radar Mode switch is in the AUTO TRACK position. 

The (LDG RDR) caution light is illuminated if: (1) the Landing 
Radar r ange data is not good, or (2) if the velocity data is not 
good. This light is not enabled until both range and velocity 
"data good" s ignals have been achieved. The light is extinguished 

8TA6-005.4 



Code 

6-DS-29 
(cont) 

6-DS-30 

6-DS-32 

6-DS-33 

6-DS-34 

SUBSYSTEM: CAUTION AND WARNING (FUNCTIONAL GROUPING-6) 

Control/Indicator 

PRE AMPS POWER FAILURE 
CAUTION LIGHT (YELLOW) 

RCS FAILURE CAUTION LIGHT 
(YELLOW) 

HEATER FAILURE CAUTION 
LIGHT (YELLOW) 

C/W REG POWER FAILURE 
CAUTION LIGHT (YELLOW) 

Function 

when a "Data Good" condition is restored, or if the landing radar 
is turned off. 

NOTE: This light will be inoperative in LTA-8 due to the 
absence of a "power on" enable. See drawing LDW3 70-
28000A, Note 27. 

The (PRE AMPS) caution light is illuminated by an 011t-of-tolerance 
condition in either of two parallel redundant -4. 7V regulated supplies 
which power the RCS jet pre-amplifiers. This light is extinguished 
either by the stage deadface switch or by actuation of the Abort 
pushbutton (1-S-13). 

This light will be blanked out for LTA-8. 

The (HEATER) caution light is illuminated by an out-of-tolerance 
temperature condition in: (1) any of the four RCS thruster quads, 
(<120°F or <190°F) or (2) the S-band antenna electronic drive 
assembly (<65°F or <160°F) or (3) the rendezvous radar assembly 
(<-50°F or <150°F) or (4) the landing radar antenna assembly 
(<-15°F or <150°F). (The light is extinguished by positioning the 
Temperature Monitor switch (18-S-10) to the affected heater 
assembly position.) 

The (C/W PWR) caution light is illuminated if any one or more of 
the following regulated power supplies fail: +9V, +23V, +4V, -3V, 
-2.3V, +2.3V. The light is extinguished only by restoration of 
nominal power to the CWEA. Unlike the other C/W lights, this 
light is undimmable. 
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Code 

6-DS-34 

6-DS-37 

6-DS-38 

6-DS-39 

SUBSYSTEM: CAUTION AND WARNING (FUNCTIONAL GROUPING-6) 

Control/Indicator 

ECS FAILURE CAUTION LIGHT 
(YELLOW) 

OXYGEN QUANTITY CAUTION 
LIGHT (YELLOW) 

GLYCOL FAILURE CAUTION 
LIGHT (YELLOW) 

WATER QUANTITY CAUTION 
LIGHT (YELLOW) 

Function 

The (ECS) caution light is illuminated by any of the following mal
functions: glycol pump failure; CO2 partial pressure greater than 
7 .6 mm of mercury; water separator failure; or suit fan #1 failure. 
The light is extinguished by correction of the malfunction which 
illuminated it as follows: restoration of glycol pump pressure as 
a result of selecting #2 pump or selecting the EMER position if 
#2 has failed; or restoration of nominal CO2 partial pressure level; 
or restoration of nominal water separator speed; or selection of the 
#2 suit fan. 

The (02 QTY) caution light is illuminated if a low quantity condition 
(5%) occurs in the descent oxygen tank, or if a less than full quantity 
condition (80%) occurs in either ascent oxygen tank, or if a low 
quantity condition (<12%) occurs in ascent tank #1. The light is_ 
extinguished by momentarily positioning the O2/H2O QTY MON 
switch (7-S-2) to the C/W RESET position. The descent tank low 
quantity signal and the ascent tanks less than full signals are 
inhibited following staging (dead-face switch). 

The (GLYCOL) caution light is illuminated by either of two mal
functions: (1) low glycol quantity in the primary coolant loop; or 
(2) high glycol temperature in the primary loop as sensed at the 
glycol water evaporator outlet. Both signals are inhibited following 
selection of the EMER position of the Glycol Pump switch (7-S-3). 
If illuminated by the high temperature condition, restoration of the 
temperature to a nominal level also extinguishes the light. 

The (WATER QTY) caution light is illuminated if the quantity re
maining in the descent water tank falls below 10%, or if a less than 
full condition occurs in either ascent water tank, or if unequal 
levels occur in either of these ascent tanks. The light is extin
guished by momentarily positioning 7-S-2 to the C/W RESET posi
tion. The descent tank low level signal and the ascent tanks less 
than full signals are inhibited following staging (deadface switch). 
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Code 

7-S-1 

7-S-2 

7-S-3 

SUBSYSTEM; ENVIRONMENTAL CONTROL (FUNCTIONAL GROUPING-7) 

Control/Indicator 

SUIT FAN SELECT SWITCH 
2-POSITION ROTARY 

0
2
/H

2
0 QTY MON SWITCH 

4-POSITION ROTARY 

GLYCOL PUMP SELECT SWITCH 
3-POSITION ROTARY 

Function 

This two-position rotary (1-2) selects either of two suit fans to 
circulate oxygen in the suit circuit. In the nominal condition, fan 
#1 is selected and operating. Failure of suit fan No. 1 results in 
illumination of the SUIT FAN component caution light (7 -DS-1) and 
the (ECS) caution light (6-DS-36). Selection of the 2 position 
activates the #2 fan return to proper ~P across the fans extinguishes 
the component caution light and the caution light. 

This four-position rotary (C/W RESET - DES - ASC 1 - ASC 2) 
selects for monitoring on 7-M-4A and 7-M-4B the percentages 
remaining in the descent or ascent oxygen and water storage tanks. 
Thus, in the DES position, the percentage of descent oxygen remain
ing is displayed on 7-M-4A and the percentage of descent water 
remaining is displayed on 7-M-4B. In the ASC 1 position, the per
centage remaining in the #1 ascent oxygen tank is displayed on 
7-M-4A, and the percentage remaining in the #1 ascent water tank 
is displayed on 7-M-4B. A corresponding relationship exists be
tween the ASC 2 switch position, and the #2 ascent oxygen and water 
tanks and the two indicators. Selection of the C/W RESET position 
routes a signal to the CWEA to extinguish either the (0 QTY) 
caution light (6-DS-37) or the (WATER QTY) caution liiht (6-DS-39) 
if it is illuminated. 

This three-position rotary (EMER - 1 - 2) selects either of two 
circulating pumps in the primary coolant loop, or the circulating 
pump in the emergency coolant loop. In the nominal condition, with 
the switch in the 1 position, #1 pump will be operating. Failure of 
this pump results in the illumination of the Glycol pump component 
caution light (7-DS-3), and activation of the (ESC) caution light 
(6-DS-36). Selection of the 2 position activates the #2 pump; after 
the ~P is restored the component caution and (ECS) caution lights 
are extinguished. Should the #2 pump fail, the caution lights will 
illuminate. Selection of the EMER position activates the glycol 
pump in the emergency coolant loop and will extinguish only the 
(ECS) caution light. 

8TA7-005 



SUBSYSTEM: ENVIRONMENTAL CONTROL (FUNCTIONAL GROUPING-7) 

Code Control/Indicator Function 

7-S-4 PRIM - EVAP - H20 FLOW This three-position toggle (OPEN-CLOSE) controls the flow of 
water from the water manifold to the primary water sublimator. 
When the LM is first manned, the switch is pulsed to the OPEN 
position, thus permitting water feed to the primary water sublimator. 
Pulsing the switch to the CLOSE position will shut off the flow of 
water to the primary water sublimator. The switch is located on the 
ECS package, specifically the cabin circulation assembly. 

7-M-1 · CO2 PARTIAL PRESSURE This indicator displays the partial pressure or carbon dioxide 
INDICATOR circulating to the suits. 

7-M-2A CABIN PRESSURE INDICATOR This indicator displays cabin pressure. 

7-M-2B SUIT PRESSURE INDICATOR This indicator displays suit outlet pressure as sensed downstream 
of the suit flow valves. 

7-M-3A CABIN TEMPERATURE INDICA- This indicator displays the temperature of the cabin as sensed at the 

TOR cabin SAN INLET. 

7-M-3B SUIT TEMPERATURE MONITOR This indicator displays the temperature of the gas to the suits as 
sensed downstream of the suit regenerative heat exchanger. 

7-M-4A OXYGEN QUANTITY INDICATOR This indicator displays the percent of oxygen remaining in the 
descent oxygen tank or in either one of the two ascent oxygen tanks, 
as selected by 7-S-2. 

7-M-4B WATER QUANTITY INDICATOR This indicator displays the percent of water remaining in the 
descent water tank or in either of the two ascent water tanks, as 
selected by 7-S-2. 

7-M-5A GLYCOL PRESSURE INDICATOR This indicator normally displays the glycol pump discharge pressure 
in the primary coolant loop. However, following failure of the 
primary loop and selection of the emergency coolant pump (using 
7 -S-3.), this indicator displays emergency glycol pump discharge 
pressure. 

8TA7 -005.1 



SUBSYSTEM: ENVIRONMENTAL CONTROL (FUNCTIONAL GROUPING-7) 

Code Control/Indicator Function 

7-M-5B GLYCOL TEMPERATURE This indicator normally displays the glycol pump inlet temperature 
INDICATOR in the primary coolant loop. However, following failure of the 

primary loop and selection of the emergency coolant pump (using 
7-S-3) this indicator displays glycol temperature as sensed 
downstream of the emergency water sublimator. 

7-DS-1 SUIT FAN COMPONENT This light illuminates to indicate a low ~P across the suit fan 
CAUTION LIGHT assembly resulting from malfunction of the operating suit fan. 

Selection of the other fan, (using 7-S-1) and return to normal ~p, 
extinguishes the light. 

7-DS-3 GLYCOL PUMP COMPONENT This light illuminates to indicate a low ~P across the operating 
CAUTION LIGHT glycol pump (1 or 2) in the primary coolant loop. Once the operating 

glycol pump fails, the component caution light will illuminate and 
remain illuminated until a normal ~P is restored. 

7-DS-6 CO 2 PARTIAL PRESSURE This light illuminates to indicate that the CO2 partial pressure in the 

COMPONENT CAUTION LIGHT 
suit circuit exceeds 7 .6 mm Hg. The light also illuminates if the 
secondary canister is selected by 7-H-19. This light will remain 
illuminated until: (1) 7-H-19 is positioned to the primary canister 
position, and (2) the CO2 partial pressure has been restored to a 
within-tolerance condition. The latter can be accomplished by 
replacing the primary cartridge. 

7-DS-7 WATER SEPARATOR This light illuminates to indicate a low speed or stoppage of the 
COMPONENT CAUTION LIGHT selected water separator. The light remains illuminated until 

the speed is restored to normal in one of the water separators. 

These controls (EGRESS-CABIN-DIRECT 0rCLOSE) in the 
7-H-1 ATMOSPHERE REVITALIZATION DIRECT 02 position, permit unregulated flow of oxygen into 

SECTION PRESSURE REGULATOR the suit circuit. The CABIN position regulates oxygen flow 
- "A" into the suit circuit to maintain a pressure of 4.8±.2 psia. 

This mode is selected during normal pressurised cabin operations. 
The EGRESS position regulates oxygen flow into 

8TA7-005.2 



Code 

7-H-1 
(cont) 

7-H-2 

7-H-3 

7-H-4 

SUBSYSTEM: ENVIRONMENTAL CONTROL (FUNCTIONAL GROUPING-7) 

Control/Indicator 

ATMOSPHERE REVITALIZATION 
SECTION PRESSURE REGULA TOR 
- "B" TWO 4- POSITION FAUCETS 

CABIN REPRESSURIZA TION 
VALVE 3-POSITION FAUCET 

PIBS FILL VALVE 
2- POSITION FAUCET 

Function 

the suit circuit to maintain a pressure of 3.8 ± .2 psia. This mode 
is selected during lunar egress operations when the cabin is un
pressurized. 

The CLOSE position prevents oxygen flow to the suit circuit. Posi
tive feedback of the results of actuation of this control is provided 
by 7-M-2A and 7-M-2B. Both controls should be placed in either 
the CABIN or EGRESS position in order to accomplish the desired 
pressure regulation. Both of these regulators are in parallel and 
either one can accomplish the regulation function. The CLOSE 
position is selected when one of the regulator valves fails to operi 
or the ECS is deactivated. The DIRECT o2 position is selected if 
either the CABIN or EGRESS positions of both the 7-H-1 and 7-H-2 
have failed to supply oxygen to the suit circuit or during a leak 
check of the Atmosphere Revitalization Section. 

This valve (MANUAL-AUTO-CLOSE), in the MANUAL position, 
permits direct, unregulated flow of oxygen into the cabin from the 
oxygen manifold. The AUTO position enables the valve to respond 
to inputs from the cabin pressure switch. The valve opens fully 
whenever cabin pressure falls below 4.15 psia, and closes as the 
cabin pressure rises above 4.45 psia. 

If both 7-H-1 and 7-H-2 are in any position other than CABIN or 
DIRECT 02, the automatic mode of 7-H-3 via the cabin pressure 
switch is disabled. If 7-H-1 and 7-H-2 are in EGRESS and: (1) 
the cabin is unpressurized, (2) the suit pressure falls below 3.1 
psia, (3) the cabin repressurization valve is in AUTO position; 
7-H-3 will exhaust 02 into the cabin. The CLOSE position prevents 
oxygen flow into the cabin from the oxygen manifold. Positive 
feedback of cabin pressure status is provided by 7-M-2A. 

This valve (OPEN - CLOSE), in the OPEN position, permits flow of 
oxygen to the primary oxygen storage tank in the PLSS. The CLOSE 
position prevents flow of oxygen to the PLSS oxygen storage tank. 
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Code 

7-H-5 

7-H-15 

7-H-21 

7-H-6 

7-H-7 

SUBSYSTEM: ENVIRONMENTAL CONTROL (FUNCTIONAL GROUPING-7) 

Control/Indicator 

#2 ASCENT OXYGEN VALVE 

DESCENT OXYGEN VALVE 

#1 ASCENT OXYGEN VALVE 
THREE 2-POSITION FAUCETS 

FLOW CONTROL VALVE (CDR) 

FLOW CONTROL VALVE (SE) 
TWO 3-POSITION COLLAR 
CONTROLS 

Function 

These valves (OPEN-CLOSE), in the OPEN position, permit flow of 
oxygen from their respective oxygen tanks to the oxygen manifold. 

The descent oxygen tank is used first, and then the ascent #1 and the 
ascent #2 oxygen tanks in that order. The CLOSE position prevents 
flow of oxygen. In order for the ascent oxygen valves to be placed in 
the OPEN position, the descent oxygen valve must be placed in the 
CLOSE position, due to mechanical interlock in the system to 
prevent ascent oxygen from flowing to the empty descent oxygen -
tank. In the event that the Descent 02 valve will not close, an over
ride of the mechanical interlock is provided so that the Ascent 02 
valves can be opened. This would be performed after vehicle staging. 

These controls (TORSO-SUIT DISCONNECT-HELMET), located at 
the junction of the suit umbilical and the suit circuit, are rotatable 
collars with three positions. They are operated in conjunction with 
a suit 02 flow control, mounted directly on the suit, which will be 
referred to as the Body Flow Valve. In the HELMET position the 
Body Flow Valve will be in the open position, thus permitting half 
of the 12 cfm suit circuit oxygen flow to pass directly into the body 
of the space suit at the waist and half of the flow to pass to the 
helmet and down over the astronaut's body surface and into ducts at 
the four suit extremities. From here, the oxygen will flow through 
the extremity ducts to the exhaust umbilical. 
NOTE: When operating from the PLSS, the Body Flow Valve on the 

suit will be in the CLOSE position, thus allowing the 6 cfm 
PLSS flow to pass entirely to the helmet and then similarly 
as above. There will be no oxygen flow directly into the 
waist as before. 

The SUIT DISCONNECT position will prevent suit circuit oxygen 
flow to the space suit at the connector and the flow will bypass the 
suit and flow directly to the downstream portion of the suit circuit. 
In the TORSO position the Body Flow Valve will be in the CLOSE 
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Code 

7-H-7 
(cont) 

7-H-8 

7-H-9 

7-H-10 

SUBSYSTEM: ENVIRONMENTAL CONTROL (FUNCTIONAL GROUPING-7) 

Control/Indicator 

SUIT GAS DIVERTER VALVE 
2-POSITION "T" HANDLE 

SUIT CIRCUIT RELIEF VALVE 
3-POSITION FAUCET 

WATER SEPARATOR SELECT 
VALVE 2-POSITION "T" HANDLE 

Function 

position. The 12 cfm suit circuit gas flow will pass through the 
four extremity ducts and out into the space suit. The gas will then 
flow over the astronaut's body surface and out the space suit neck 
into the cabin (if the helmet is off). 7 -H-6 controls flow through the 
CDR's suit and 7-H-7 controls flow through the SE's suit. 

This control (PUSH: CABIN - PULL: EGRESS), in the PUSH: CABIN 
position, permits the gas flow in the suit circuit downstream of 
7-H-6 and 7-H-7 to pass into the cabin. This is done during CABIN 
operation so that the suit circuit will provide sufficient air flow to 
CO2 and humidity level of the cabin within limits. This valve has 
provision for automatic closure by a signal from the cabin pressure 
sensor whenever cabin pressure drops below 4.15 psia. This valve 
will also close automatically whenever 7-H-1 and 7-H-2 are in .the 
EGRESS position. In the PULL: EGRESS position the gas flow in the 
suit circuit is prevented from passing. into the cabin. · 

This control (OPEN - AUTO - CLOSE) prevents overpressurization 
of the suit circuit and space suit. The AUTO position permits the 
valve to be operated by aneroid device in response to suit circuit 
pressure. The valve is fully open with a suit pressure of 4. 7 psia 
or greater, and fully closed whenever the suit pres sire is less than 
43 psia. The OPEN position manually overrides the automatic mode 
to open the valve fully. The CLOSE position manually overrides the 
tutomatic mode to close the valve fully. Positive feedback of suit 
pressure is provided by 7-M-2B. 

This control (PUSH: SEP 1 - PULL: SEP 2) permits the selection 
of either of two water separators which separates the condensed 
moisture in the gas centrifugally (as they are driven by the suit 
circuit gas flow) and vents this water to the operating sublimator. 
The PUSH: SEP 1 position selects the #1 separator and the PULL: 
SEP 2 position selects the #2 separator. Separator #1 will normally 
be on-line. 
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Code 

7-H-11 

7-H-12 

SUBSYSTEM: ENVIRONMENTAL CONTROL (FUNCTIONAL GROUPING-7) 

Control/Indicator 

CABIN RELIEF AND DUMP 
VALVE 

CABIN TEMPERATURE CONTROL 
VALVE MODULATING FAUCET 

Function 

These controls (CLOSE - AUTO - DUMP) Provide the dual function 
of cabin depressurization and cabin pressure relief. There is one 
control on each LEM hatch. The normal position for this control is 
the AUTO position, which allows the valve to act as a pressure 
relief device. An aneroid sensor with the valve causes the valve to 
open at a pressure of 5.2 psia or greater thus bleeding off excess 
cabin pressure. The CLOSE position permits manual override of the 
automatic position and serves to close and lock the relief valve so 
that no gas escape is possible in the event of failure of the automatic 
feature. The DUMP position also overrides the AUTO position and 
permits the crew to dump the cabin pressure. A squeeze trigger on 
the Dump Valve Control handle must be depressed to unlock the 
control handle before it can be moved to another position. This same 
dump valve, also has a two-position control handle on the outside of 
the hatch. This outside handle has the legend, PULL TO DUMP and 
is spring loaded to close. Pulling and holding the handle out for 
approximately 180 sec. will dump the LM cabin pressure. This 
"out" position of the outside handle is comparable to the DUMP 
position of the inside handle. The spring loaded "in" position of the 
outside handle is comparable to the AUTO position of the inside 
handle. 
NOTE: DUMPS in 240 SEC thru one valve with bacteria filter; 180 

SEC thru one valve without filter; 90 SEC thru 2 valves 
without filters (FWD hatch has removable filter. Upper 
hatch has no filter) 

This control (MAX HEAT - NORMAL - MAX COOL) is used to 
regulate cabin temperature through adjustment of the temperature 
of the glycol supplied to the cabin heat exchanger. In the NORMAL 
position the temperature of the glycol is automatically adjusted to 
maintain a cabin gas temperature of 75 ±5°F. Should cabin tempera
ture exceed these limits or should a lower or higher temperature 
be desired, movement of the control in either the MAX COOL (clock
wise) or MAX HEAT (counterclockwise) direction will automatically 
divert glycol of higher or lower temperature respectively into the 
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Code 

7-H-12 
(cont) 

7-H-13 

7-H-14 

7-H-16 

7-H-17 

SUBSYSTEM: ENVIRONMENTAL CONTROL (FUNCTIONAL GROUPING-7) 

Control/Indicator 

PLSS DRINK WATER VALVE 
2-POSITION FAUCET 

WATER TANK SELECT VALVE 
3-POSITION FOLD-OUT HAND 
CRANK 

SECONDARY SUIT EV A PORA TOR 
FLOW VALVE 2-POSITION 
FAUCET 

CABIN GAS RETURN VALVE 
3-POSITION FAUCET 

Function 

coolant flow by changing the set point for regulation. Positive 
feedback is displayed by 7-M-3A. 

This control (OPEN - CLOSE) is used to control water flow for 
drinking and food preparation. The OPEN position supplies water 
hose and the CLOSE position prevents water flow to the water hose. 

This control (DES - ASC - SEC) in the DES position selects the · 
descent water tank to provide water for the primary water sublimator 
for the period between manning and pre-lunar ascent. Upon manning, 
the primary water feed valve is opened allowing water from the 
descent tank to flow to the primary water sublimator. The ASC 
position selects both ascent water tanks to provide water for the 
primary water sublimator and 7-H-13. To place 7-H--:14 in the SEC 
position, a safety trigger near the handle must be manually tripped. 
This position: (1) prevents all water flow from water tanks to the 
primary water sublimator. (2) diverts all water from the water 
separators to the secondary water glycol sublimator and (3) ruptures 
the water isolation valve disc. thus providing an accumulator action 
for the emergency coolant system loop. 

This control is present in the LT A-8 vehicle, but is lock-wired in 
the open position. An LMP-operated solenoid valve, located down
stream of this valve, controls the flow of water to the sublimator 
in the primary coolant loop from the secondary side of the water 
tank select valve. 

This control (OPEN - AUTO - EGRESS) provides for the return of 
cabin gas back into the suit circuit under normal operations or 
provides suit circuit integrity when the cabin is unpressurized. In 
the OPEN position cabin gas is fed back into the suit circuit for 
revitalization. The AUTO position allows gas flow into, but not out 
of, the suit circuit. This is accomplished through the use of a one 
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Code 

7-H-17 
(cont) 

7-H-18 

7-H-19 

7-H-22 

7-H-23 

SUBSYSTEM: ENVIRONMENTAL CONTROL (FUNCTIONAL GROUPING-7) 

Control/Indicator 

SECONDARY GLYCOL EVAPORA
TOR FLOW VALVE 2-POSITION 
FAUCET 

CO
2 

CANISTER SELECT VALVE 

2-POSITION BAR LEVER 

SUIT TEMPERATURE CONTROL 
VALVE MODULATING FAUCET 

PRIMARY CANISTER VENT 
BUTTON 

Function 

way check valve. The EGRESS position provides an override 
CLOSED of the one way check valve, thus insuring suit circuit 
integrity during unpressurized cabin operations. 

This control (0 PEN - CLOSE) provides an emergency means of 
cooling the suit loop and provides a flow of water to the secondary 
glycol water boiler to maintain temperature limits for the 
emergency glycol loop. The OPEN position permits full water flow 
to the suit and glycol water boilers. The CLOSE position prevents 
water flow to the boilers and is the normal position for this valve. 
Positive feedback of glycol temp is provided by 7-M-5B. 

This control (PRIMARY - SECONDARY), in the primary position, 
allows the suit circuit gas to flow through the primary 'LiOH 
canister thereby removing CO2 and noxious gases from the suit 
circuit gas. Selecting the secondary position permits the suit 
circuit gas to flow through the secondary LiOH canister while 
changing the primary canister. 

This control (COLD - HOT) permits the regulation of suit circuit 
temperature by varying the flow rate of glycol through the suit 
regenerative heat exchanger. When the handle is turned in the 
HOT direction (clockwise), a greater amount of glycol is diverted 
to the suit regenerative heat exchanger in order to increase suit 
circuit gas temperature. Turning the handle in the COLD direction 
(counterclockwise) decreases the amount of glycol flowing through 
the suit regenerative heat exchanger, thereby decreasing suit 
circuit gas temperature. 

These pushbuttons (VENT PUSH) are associated with the primary and 
secondary LiOH canisters respectively. When the button is 
depressed, the gas within a canister is vented thus diminishing the 
internal pressure within the canister and facilitating removal of the 
COVER from the CANISTER. 
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SUBSYSTEM: ENVIRONMENTAL CONTROL (FUNCTIONAL GROUPING-7) 

Code Control/Indicator Function 

7-H-24 SECONDARY CANISTER VENT Note: 7-H-19 must be placed to the opposite canister position from 
BUTTON Two MOMENTARY the one which is to have its CARTRIDGE replaced before the 
PUSHBUTTONS correct pushbutton is actuated. 
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E 
I 

GSE 
JF8523 ~~N_F~N~I_O~O~ - CLOSE IN OFJC POS. 

JP750 
X 

JPlf,3 JP73 2 j_~K26 I PJ732 PJ l63 JP3B 
-----+---C--3 8 ~39 ------vv 

CLOSES IN 
fGRESS if. 
CLOS£ POS. 

[Y~ _( ~02_0~) _ _J/CABIN PRESS SW. 

lcLOSES - - - - -r 7 AZ 

~--P_J:}' I 1@3.0 PS~ ~~~M I J~76 1 I 

L - - - - - _ I .f.:02- 0EMANO REGULATOR I 
- - N07 1 - - C:Niil VALVE A MAN. OVE'RIDE SELSW. I 

0 

StJIT CIRCUIT .9.- w I • . I I 7 N I x--R N-li: 0 
JP750 PJ7lfj3 Ip c E I I ~E . I JP763 PJ750 JP750 PJ87 I 

DIVERTER VALVE 7CRl4 I lc.N.01 CLOSES It-I L -- - _J GF8509 ,----7 
3/~2 PJ87 PJ750 JP750 PJ71,3 I • IJP71,3 PJ150 J765 V E EGRESS POS. 0 GSE 

<>-,--Z--P-- s -u.-----a./\......._..__+-v-- T R-GSE L ___ _J.-oz DEMAND REGULATORVALVEB I 
OIVEITT 1 - - 1 - ':,./ - - ; - - Gc8507 
VALVE I L ~-.:.:-.:..:~ _J r MAN. OVE!i:!IDE SEl..SW. U J?SO 

4CBll3 I CLOSES ON ENERG.. 7K0 7CRl5 !ALL SWS NORM NORM 7 J 
3 A_,,.:r-..._ PJ87 PJ750 MAN. OPEN JP150 PJ761 CLDSE@4 .7PSIA ~LOW IJP7bl PJ150 

ct..B1No---l-----~-..Q. -<1>---------------•' ~------v - -A I NORM • ·9 I B - - 2 
REPRES':,I 7CRl8 CABIN PRESS SW LOW : ~ I 7K7 

I C:1'BIN REPlffSSUHIZATIOII '----!<I---.. 7A2-----l ,• , J 

El"<IE=RG 02 VALVE 1 '. a, 
_ _ _ _J JP750 PJTb3 r - - - 7 JP7b3 PJ750 ~------ I 

F--K--A~ B-- F--.1, PJ7b3 L - - - - - - - - - __J JP750 
' :...L I 7Kb Y --------------------M 
1 - I 17 1 oz DEMAND REG. VALVE A 
I_ - __ __I r 

1 
__ -;-·/IIAN. OVE.RIOE SE.L, SW. 

OPENS ON ENERG . I •~-~- I JP763 PJ750 JP750 JP38 
TO CABIN WARNING -----------~"-'·-=-· ---+-- c--L--C--Y --+-----+---<0 
INDIC ! ALARM CKT CLOSES IN L ___ _I - I 

I 
SE-NZ I 
PNLX'ZI 

I 

5 EE DWG 8TA 7-019 NORMAL (CAB IN) 
~ OP£N (DIRECr) POS. I - - .c."fl L ____ _J 

, - -7 
PJ750 PJIS PJ853 I KB I PJ853 PJ IS 

~--~-------lb7 ----- ◄ 3 --1-l f--i-42--1 (,8 

[E_!~E~ 
ALARM REL . CONT. 
OPERATED BY 
su1r FAN 'ft 2 FAIL~ 
LOW SUIT PRE SS. 
SE E. RE.F BTA-7 -014 

I N_o_l 
L ___ _j 

0'2. DEMAND REG . VALV E. B JP?SO 7 K? 
MAN . OVERIDE SEL . SW . B-- -,._,, 

DRAWN 8 Y GRUMMAN AIR CRAFT ENGRG CORP 
W. HAYNE S 

LAYOUT BY EC S-CABIN FANS f Ol'-YGfN SUPPLY 
T, KRI STfNSEN (. CABIN PRESSURE CONTROL 
;,'lcKE~J;Y PR~NGR 
~ ~ t, 7 H· ,;i.h,1·•1 CODE IDENT NO. U , 5 12 

GR. lEADER u 
MODEL I 8TA7-007 IREV 

Aw,P 9-18-n LTA-8 



,--- - 3 POS. ROTA RY PUMP SEL SW 7S3 
(SHOWN IN ,# I PU MP POS) H- jGLY'COL - 7 I 

I 
I 

4CBll7 c --1 .. [ 1 PUMP 1 1 

"?,__j".~ "'-~·>',!' I ,;,;,; l'UMP I L "~·;' "';~~~~'.'..l'.'.';':' I i :,- i "";':':...:"T~;•_'_-"," 

I CDR +D28 

GLYCOL I I I - I PUMP~I I • K13 SHOWN IN I ., - 7 I 
I I I - - - - - _!ESET POS IT ION I ·~ K13 I I I CDR- N2 

I 

I 

I I I I I JPl414 Al7Kl4 :PJl414 I 4 I I I PNL 'XI I 
I I I 28 ~27 I I I 

I I I @ t 28 K0751AI t 27 I ~A _J C,L'(COL I 4C8141 
SA~ IPJeoO JP41 

~Y--B 
GLYCOL I - -
PU MP "2 

-1,r-- - - · 

,----, 
LMP 

LMP FEED I INTERLOCK I 
r - -- - 7 I +D28 CONTROL I 

I
I +D28 4CBl73 I CB9 I 
~ PJIS_I -------o?a I 

: ____ 50An~ I 3A I 
I PANEL :x: I H I ccs POWER I 
L---.f- -- J p LDIST. ASSY J 

(REF) -+ --

I 12 • I I P1414X I 1 9A.3 I p~~~ I 
#2PUMPI ~~~- - - - - - J PJ4I PJ 7l,~ I : 7 I PJ]I,(, PJ41 PJ41 PJ(,0 I , . ~ v----r- c it.z o--'(j- z: --2S 

I I 
4 

I PJ\5~ PJl41'2 JPl4\Z JPl<;.:.J L J I l_ _j I 
L....l~>-----1--G~ ~ l:;~-F I J I L__ -ir 

GF2013R 

I f - - - 7 JP758 SPEED SELECTOR 
I IS Kl 3 9 I --+---+-+-- A COOLANT PUMP 
I - --------- -+-<>-l ~ I ---+--- B SIG COND 
I - - - - - - - - 7 L!DA j I ANGULAR VELOCITY 
I JPl414 Al7Kl4 I PJ1414 i 9M I 

TO DFI 

I I I I 24~ ~ 26-
1 I I l£'10 PCA _ KO7SIA2 _ _J I I ,---- 7 

: 

I EMERG I I , 7 I I 
I J;I 

3FUMPi P~_I __ PJE~_66 I I~ JP7b6 JP41 PJ41 PJ38; [l SE-N2. I 
_ '.:.... z: --+-+,I~ I I F -~-x--~ ---r--rJ PNL r;zr I 

I L __ .J I I 
I l • I I EMERG 1, I - TO C/W - 7 - - --"!;-J 
L--v- -- "\i-J r----, ~LYCO~~~~ I SEEBTA-'=>-011 I 

I ncoPI LSC 33Q-;>(I I I I FOR CONT OF SW. 
SEE DWG. STA 7-01 I 

PJl403 PJl63 PJ75B 
R---F---F 

I i I PJ?SS I 7D53 I 
I 
~I

F PHI I GH COL I 
I R--AA PUMP I 

GF2936 X I I I B-BB--------~-<11• ' 
1 1 Ices POWER -1 ~A!:!_EL rr +- _ J 
I I I DIST ASSY I r---- 7 I D I - D I I I JP75B ~ I CRl6 - I .JPISI I Cl I 
, c JPl63 ;TPl403 5 ,1 1 s-=i-----~1---,□ 1 
I Low / --1--: -D-- E---s I Kl3 SET I ~=:! ~~E_l:_ :n ,J 
I PUMP DIFF I I CRIS I -
I PRESS I ~I I PJl418 COMMON 

SO/SOR NI L __ A _ J FROM ;r p14 
.- GSE --- N I 

LSC330 -2 18 JW8033 L Kl3 RE SET _j 
-+i9A.~ 

TO GSE 

DRAWN BY GRUWIMAN AIRCRAFT ENGRG CORP 
T . RUSSELL 

LAYOUT BY ECS-GLYCOL PUMPS CONTROL 
T KRISTENSEN 

AND LMP 28V DC FEED C).,~~1~,l,v PROJ . ENGR 
1u wM·.1.Jq.,, .~, COOE IOENT ND. 21>512 

;~JE~fl-~7 
I,,) MODEL I 8TA7- 008 JREV 

LTA-8 



z PC>SITION eoTARY SUIT FAN 

I
- - - -· - I ~UIT FAN <!.ELEC.TOR SW 1SI l 'll'.33CH II? 

~~OWN IN #I FAN e\'.l!', ITION 1 - - - 7 

+D2B~~B lpJ 773 JP31 i-,-~-:-1;;i PJ31 PJ1lo3 /ze,v) I~ : JP,~3 JP31 PJ31 JP11icD12 

IT~ +-I F ~ ~ ---+1~T -,., W--2 -==1----.r=-- ~ ==1 11 ~-1 ----,---,L----l-rt ~ -- ~ -=::::r-c. 0 -NZ 
# I I I • I - g_ ~ I I .9 .ti --M_ PNL TI 

'- _ c.:'._P.~NL'Zl __J I I I ] L __ _ J 

I I I J J1/P4 M J 1(,4 

I I 
1

1 

I I 
GSE JF8531. G'S~ JF86¼ 

! I I SUIT FAN 

I L~C330-/18 
4ce,11q I I r---7 1- - -- 7 

I 

+D28 

ZOA ~ 1PJ12 JP305 j 14 I ~ 1
PJ:,O/o PJ1(,3 I I 

.__ +- E ---- G ------41-•........,~ CJ W ~--+--♦~--M'!.-+--.---Y 
SUIT FAN I I X __J L___ I 

#2 I l#lFAN1 I I 

JP1lo:':> JP30'7 PJ305 JP12 I I 
-r----c-E'--N -.--H--F o 

I Q--P _J I I 
I 

I I 
I 

L_ ---1,,-l_fliu;r_j K J~4 __ _j 

l.____FOR CDNT OF ~ELEtTOR Cl~E. JFE/535 
SW SEE 8TA C,,-001.1 

L J1(,4- I I 
6~E JF8535 I _'"'Jz. I 

,------7 I PNLilI I 
4cs 120 I r- - ---7 ,--- - -7 

A , PJ38 PJ1(p3 j • N012MAL I I i 3 "'I FANI PJ31 PJ11,,3 
.- __L _:i: -- l.. ----i---....... LOW I JP1iP3 JP31 I 1~ F --N --+----+-~ 

I ~-- 1 I I JP11,,3 PJ 38 I 
~-+-+-R - --S o 

3A I i i----r- M --E~2 11 

SUITFANAP I I A I I T tt2FAN 

L se: PNLX'lI_J I LJCDP I I 1s~,--t-j --G -- P 
----1r-= - - I L "ll-3:i◊-124 I I <;WT FAN <!.W I 

25 SEt 
TTME DELAY 

I 
I 
I 

i 
L --f-__J 

I >AN DIFFERENTIAL I L. PANEL II. _J 
LP~~U~E~~~ - - -

I LSt3W-13L! I 
I FAN CONDITION I 
ui~~~~.t:.. _ _ _J 

1A4 

PJ1:>2 PJPl.5 

,----- - ----, ,----7 
JP888 JP812 I I 

,-- 7 JP41 JP7521-- -7 
I ~--+-1----J -+---------

I 
I 

I( q"J 
I 

PJP9'10 1B ----llo1 I 
--------- r;, BUFFER, E 54 C-OMMON 12E.T I PC.MTE.A I 

I SIGNAL - - - - ~ 

I 15 

I 7s~ 
lsu,r FAN 

~L~ 

JP752 PJ752 I Kl 5 
----,p>-+--1 ---<I 1-----.--- L 

I 

: : I Kl5 

1--N I I I 

I Kl5 j 

: *GFl081X i 
lrnN coNo I 
~ l~CO_!:l~~j 

1A4 

I 
M 

I 

GF108 3 X I 

% 
I 

GF 10114 X I q(o , 

ISOL ATING JP885 JP/15I 201'. SEE 
I AMP 3 ---- 10----- -<@ 8TA 
5 E I 1-014 

I ~--~ I r-----1 
I ~---~ JPIIBB JP812. I I 

1/o e, FFH' E 1q 11 I I 
I u ' l PC.MTEA I I 'slGNAL PJPBB5 JP851 - - 20-;...,- Sf~ 

l>!OLAT\NG 'l --- 11 --------<@€/TA 
I AMP E I 1 -0 14 

I ~--~ I L ___ _ _ Sc.E~"2J 
2.0Al9 

DRAWN Bl.' GRU MMAN AIRCRAFT ENG>RG. CORP 
W.0O00.£ 

LAYOUT BY 
E . '3.ALVAD0'2E EC~-SUIT FANS CONH?OL 

~Jt~,1~ Pro.J EMR 
U,.J,.;.U,,-h1 CDDE /DE.NT NO. ZID':>12 

GR. LEADER " MODEL I 8TA7-009 IQEV 
l!HJ,e . ,-/S-(.7 LTA - B 



' I 
I 

--
OPEN 

CLOSE I 
L --

1- ----, 

I 

~

csss \ 
SE+D28 SA ?--._ PJ 3 

I PNL m PRIM 8LvcoLI 1 
E.VAPORATOR I L FLOW 

- --i- - _J 

8 ---

37 
21 

I 
I I I J_ _J 

I 
,L 

::M~ H20 FEED 

1 - ~5K2 -7 
I K0753AI I 

1 cc.s 
+D2.8 PWR I Dl5T.ASSl 

4 
FLIO FLJ, 

I ~ 
~ I 

RED I 
. 

I 
' 

,------ll"IATER SOLENO ID 
ClOSf VALVE PRIMARY 7L2 

I • 
'- - - - ---, 

:orrn I I 
I 

,_ 
' I ' I i)l<l I 

I ~ L _ -- BRN ~EL 

J71SA ~ D C A 

I I I I 
~ 

GSE 

PJlb3 
A 

PJl414 PJl412 PJlf>3 

')' r - : 
's I 

I 
L _: 

4c~o~;;i PRIIMRY HzO FEED 
1 SW 754 

I 
OPEN l 
_ _ _j 

,-m,a - 7 
PJ/412 PJ/414 l K0753A2 I PJl414 

,---1 
0 

lb---Y B 

X--1~ fl:J:IGS 

r 

J715 H 
' I I, 

WATER SOLENOID 1 - - - - -, - - I 

""' "'""''"I G . ~ J/14 IRfD : GRN Jll4 

GSE 9 • 1~J--~ I IO TO GSE 

I CLOSE • 

I : VALVE C[OSE.D : 

'~J L+-~- 1-
Jll4 S 4 3 

I I I 

TO GSE 

DRAWN BY 
W, HAYNE':> 

LAYOUT 6Y 
T, KRISTENSEN 

'})~c~lt~l.~v 
GR. LEADER 
Jl,.,,'1. 0-IS-1.7 

PROJ EN<,R 

I AISK3 I 
L 

K0704A2 AIS 
- - - f!:~ ccs I H OPWR 

DIST ASSY 

0 
I 
I L--t __ j 

GRUMMAN AIRCRAFT EN6RG CORP 

EC S- WATER SOLENOID 
VALVES CONTROL 

/.J w~·.Llq,u,c1 CODE IDE"'T NO. 26512 
() MODE L] 8TA 7-010 IREV 

LTA-8 



,--+-: 7 
GE2<o81T I 2

1 I 
RTD.TRANSDUCER 7GRN 
TEMP-COOLANT I 
UPSTREAM OF RED 

CRITICAL ELECTRONICS! I 
78..T2- L YEL 

PJP35 
105 

PJP35 
104 

PJP35 
103 

I ~-1C1 8 I 
2 

Et.lERG I I 

PJP35 Jpq5ox PJ950 
112--14--14-

rr= --- 7 TP856 

t-----
1
-
6
--< S} TO GLYCOL CAUTION CKT 

1------1_7---IT SEE 8TA7-018 

RESISTANCE 1 - - 7 
L SC360-605-205 _ _J 

22. I 17 I PJP35 PJC,50X PJ950 
L-+....<:,--~llllllii,o,c---+- 111 -- 13 --13 

TO o.c JP"'67 Pc.J880 I PCMTEA II 
CONVERTER ---35 -----46--, 20A 9 

29 
G F257 IT 

1 - 1GRN 
I I c.JP857 PJ857X I I 

L __ _J 
PJP3!:> 

~~TRANSDUCER I 
TEMP. REDUNDANT I T I 
WATER BOILER RED 

102 

PJP35 
30 I 20 I PJP~5 PJ"l50X RJQ50 

4----<>-t-q .... -.--;-- 110 --15 --15 

I 

l-+-+--15--15 

JP857 PJ867X 
---16 --16 

L_J ___ _J 
cooLAN T ouT I IYEL 

7RTI L 
LSC360-60S-205 - - _J 

IOI 
PJP35 

100 
23 ;>I 

I 
I 

~ ~F4 PJ98 I 
O <o7 
+ _, I ll4 A ~G E274IP 

I± --~Rf.D PJP35 I 

I 
5CER Al=t I 

'2.0AIB 

I _,,,-- 3 . POSITION( #2-.1\-EMERG) 
V ROTA RY GLYCOL PUMP 

SELECTOR SW 7 5 3 
(SHOWN IN +ti PUMP POS.) 

ON PANEL II 

i 
I 
I 
I 
I 
I 

GLYCO L 
PJP35 5 TEMP 
123 INDIC 

PJ P35 I 4-r----l 9 
122. I cJ) ~ 13e --+-----. 

a.. :;; -IGRN PJP35 I I U' I-, ---139 
PJP35 1

3 
GLYCOL 

----------------------121 PRESS 
7 

0:: 
s: 
11. 

L 1 
- _ _J TRAN SDUCER 

~ PRE.5SURE, PRIMARY I I 
ct. ~ 1J PJ98 LOOP COOLANT I 
a O ~ 

9 DISCHARGE -7MTI j 
~ usco60-Go1-203 I 
* ro .__~s __F'_J9B \ 2 1 

>- ~ ...---:-,~68 I ~ + l/4A _, 27 I 28 JP887X PJ887 
1 

-
7 q: ~GF292IP I 28--28 ----i 

:!; 13- -~~ RED PJl~E, 24- I I I I :::, I ti) l!J I I p C MTEA I 
LL I Q. (Ji - GRN PJ1~f~5 I EMERG I I 20A9 

1 , j 18 2 1 PJP35 JP887X PJ887 I I 
t_ -- TRANSDU CE R I ... ~-113--29--2 9--1 __ J 

:5 PRESSUR E RED" NDANT 26 I L 
C\10 [1 PJ98 Ill LOOP COOLANT I 

I INOIC 

I 
I 
I 
I 

7M5 

7 
I 
I 

TO I 
POWER SEEi 
8TA7-0l2 

I 
I 
I 
I 
I 
I 

J 

ljt----- 10 DI SCHARGE -7MT2 I I 
L SC 360-E,Ol-201 L , DRAWNBY:H~ GRUMMAN AIRCRAFT tNGRG CORP. C. T U RNER -+-vi .....J FOR CO NT.OF SW. 753 

I SEE DWG 8TA7-008 

LAYOUT BY ECS- O I FO R 
T. KRISTENSEN 

GLYCOL TEMP e PRESSURE CHECKED BY PROJ ENGR 
/JC?/¢, 11,11,\. ·.1.; ~-~<,] CO DE ! DENT NO. 26512 
GR. LEADER u MODEL I 8TA7-01 I I !?EV •. ,.,.e. '!J-1s-n LTA-8 



QTD H'ANSDUC.El2 
CABIN TEMPEQATW?E 

712TB 

RTD TRANSDUCER 

SUIT INLET 
TEN\PERATURE 

Gl'IC.51T 
,----, 
I ~IGRN PJ~~5 ___ P_J~~-x ____ PJ1~ 

I T I RED 
24> ---- 10 ---- 10 

I YEL I 2!5 ----12 - ---12 

50 

L ___ J 

G,F 1281T 

,---7GRN PJ'151 RJPl5 PJ'l50X PJ 'l5 

l~M-12-8-8 

I I RED 
I T N---11---1---'1 

VEL I P---10---9---q 

0 

I I L ___ _J 

,------, 
I I 
I 

i 
IIB!'!.TAIU 

I TO DC. 
CDNVERTEI ._._ 

I 

I 

I 
I 
I 

I 
I 
I 
I l?E~ISTA/U 
I TO DC. 

CONVEITTR 
I 
I 

I 

P952 PJ880 IJ 
3--- 2 1---- ,--7 
2---31-l r:\'.'.MTEA I rl! 2.0A'I ¾--10-L __ J 

I-
I 

I 
I 
I 
I 
I 

,- - +D~28 4-C.-Bl407 

S..E. A3A PJ38 PJ 41 

I PANEL m 6----t !_--T 
EC.S.., I 

L_ DISPL~ 
--1,r- r-----

I 1 

I lj P851 PJ B51X DJP35 I 
CA BIN I 
TEMP 

INDICATOR z 
:; 1 '--'--

I 
I 
I 

I 

41----41----115 

48---- 48 ---- ,,., 

41P---- %,----111 

q 

0 
SUIT 
TEMP 

INDIC ATOR 

I ,--7 I 1M3 
JP'ISZ PJBBO IDC.MTEA I I LSC350- 80151 

tD2.8 -DNZ I --- I ---ti 
PJ151,-- 7 ~ I I 20Aq I 

~11,,9 I+,..-;;;;-,- iBLK PJ151 PJ1~ I L __ _J I 
B-A~B----C o SUI, 
- YELi I - - I I PRESS I 

I ~ IRED PJ151 PJPIS JPB5'1X DJ86'1 JPB5'1 PJB51X PJP35 I INDICATOR 
I ~ D --- 84 --- G,3 -- G,3 -----<~--' ElUFF-El<' f-<1,-......J--- I --1 -- 12.0-------<--<'>5 2 
I ~ - S,I(, 
L _J Q..--- ss-- '-3 --r,,z. I l':lOLAll!'f;\---+--2.-- z--119----1---<'>4cABIN1 

Gic"i"3o, p TRANSDUCER 3 PRESS9 

---7 

I 
I 
I 
I 
I 
I 
I 

TOLTCJ. I 
<;ff 

BTAllo""I 
010.1 I 

I 
I 

BOX 
ll.EL 
EC.S 

SUIT OUTLET Pl<'E':>SURE- ! INDICATOR 
SY10':>'31/o j IJPBS(p TOCf'WEA FOR I 

I ~----~ 42 - © 'sUIT !=AN WARNIN<I 
1 

MZ 

+D
2

B GI' 'l~11P -DN2 jr---------------118 
PJ'1CA l+--_7su:. PJ14>9 m 
E~F------

~ I ~ I 

I
I +IRED DJP15 A PJ081 X PJ 86 1 

B --------►--- 19 --1'1 __r - - 7 
I SIC!, - GRN 9 .31o--:l(p-J ~MTEA I 

L __ _J TRANS Due.ER I zoAq I 

I '--------4- ~- ® CKT. "1.EE DWG j L'sC?,50-8015'1 I 
SC.EQA~I 8T"A1-014 I I 

L - -- --1,-:'.:-iciAld u 

I rc~TSEE I 
j 0V'/G.1- 011,013,0I<.> I 
~~~~-+---__ J 

CABIN PRESSURE L+J 
'lMTr 

DRAWN av 
GQUMMAN AIQC.RAff ENC.RG CORP W. DOtX,.!: 

LSC ~C,0-!.01 -201 
LAYOUT BY EC.S 0 1 l="OR T. (RlSTEN<l'l!:N 

CI-IEC.(.ED ~y PIIDJ ENbR. 
CABIN f SUIT PRESS f TEMP 

/,IC. 9/✓,,!,; lu .\J,., ·, 1o.,,.,1 CODE IOE.NT NO. 2fDI!> I Z. 
GI> . LEAOEl2 u MODEL I 8TA7-01'2. ,~v 
,_.., e. '?J-•H7 LTA-13, 



r - - - - - - --POWERSUPPLY- -7 

,-------- 7 I c">--L----1--' } I 
I + IJP751 GF1522P JP41 : PARTIAL ux ~~A;-012 '1 

I 
1--c --'-----+G-----------2_----'---0 3 PRE:lSURE 2 r.--_.._____, 

1 I co,_ 

I I INDICATOR ----- I 
GFl522P I '" I 

I _ _ I G =---t H ----------~ 4 7 } ;:tTING I 
I I ~41PJ3B PJ7f>3 I II II 90-----'-- 8TAl6-0IO. I I 
I o----t-y--GTA- 7MI I 

O.z SENSOR / I I L5C35O-8O107 

I +t2~ I I : L ____ --- _ --1- _ PANEL II _j 

I G 
I + nEo IJP75/ PJPIS JP859X PJl',S') , - - - - - -7JP952 PJliB0 

I 
, ---+-!,! -- JTI B- "~u I --,--7 ~ -E---t-J---37 ----04 ----,4 3--28--1 

I GFl521P I BUFFER I I I 
I SIGNAL I PCMTEA I 

I .SE I GRN I I l'.\OLATING I -L I 
I N K --- 38 ---- 05 ---G,5 4 50 

-ONZ Pf..lL::xsz:I. ----r- GFl521P I c__ ____ __J I -- __ _J 
,_ ------/'/,-- _ ::::__j I '--------' I L - --t ~Cl:RA •1 _J 20A9 

I ________ _J 2OAl8 
COz. PARTIAL 

PRESSURE 51:NSOR 
LSC330- 150 

QN .SUIT CIRCUIT ASS Y) 

DRAWN BY GRUMMAN AIRCRAFT ENGRG CORP A.-'ICHEll'.lER 

LAYOUT BY EC5 01 
T. KRl~TEN:1.N 

PARTIAL PRE5SURE CO.2. 2EC.K~ir PROJ ENGR 
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~LB~Y::,TEi\I: REACTION CONTROL (FUNCTIONAL GROUPING-8) 
-----~----·- ··- -------- ---,---------------------------------

Code 

8-S-1 

8-S-6 

8-S-7 

8-S-9 

8-S-8 
8-S-10 

Control / Indicator 

QUANTITY MONITOR SWITCH 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

QTY TEST SWITCH 
2-POSITION TOGGLE 
MOM-MAIN 

MAIN SHUTOFF VALVE SWITCH: 
SYSTEM A 

MAIN SHUTOFF VALVE SWITCH: 
SYSTEM B 

TWO 3-POSITION TOGGLES 
MOM-LOCK-MOM 

ASCENT FEED SWITCH: 
SYSTEM A 
ASCENT FEED SWITCH~ 
SYSTEM B 
TWO 3-POSITION TOGGLES 
MOM-LOCK-MOM 

Function 

This three-position toggle (SYS A - SYS F - OFF) is inoperative 
on LTA-8. 

This two-position toggle (ON-OFF) is inoperative on LTA-8 . 

Each of these three-position toggles (OPEN - - CLOSE) 
simultaneously actuates a pair of latch-type, solenoid-operated fuel 
and oxidizer shutoff valves which control the flow of propellant 
downstream of the propellant tanks. These valves are opened after 
checkout by moving the toggle to the OPEN position; however, if a 
malfunction exists in one of the systems (either "A" or "B") , 
propellant flow in the malfunctioning system can be interrupted by 
moving the toggle to the CLOSE position. These switches are 
locked in the center position and momentarily held in the OPEN or 
CLOSE position. Positive feedback of the solenoid valve position is 
displayed by 8-FL-5 and 8-FL-7. 

Each of these three-position toggles (OPEN - - CLOSE) actuates 
a pair of latch-type , solenoid-operated fuel and oxidizer valves 
which enable the flow of propellant from the ascent tanks to the 
TCS subsystem. These solenoid valves are normally closed. In the 
event of an RCS malfunction, the ascent system can supply fuel and 
oxidizer to e ither System "A' 1 jets or System 11B 11 jets or both. This 
can be accomplished by placing the Ascent Feed momentary toggle 
for either System 11A 11 or "B" or both to the OPEN position and 
placing 8-S-7 or SS-9 or both to the CLOSE position. The status of 
the solenoid valves is displayed by 8- FL- 6 and 8-FL-8. 

8TA 8-00 5 



Code 

- 8-S-11 

8-S-12 

8-S-13 

8-S-14 

s:..S-15 

8-S-16 

8-S-17 

8-S-18 

8-S-19 

19-S-3 

• 

SUBSYSTEM: REACTION CONTROL (FUNCTIONAL GROUPING-8) 

Control/Indicator 

THRUSTER PAIR SWITCH, 
QUAD #1; SYSTEM A 
THRUSTER PAIR SWITCH, 
QUAD #2; SYSTEM A 
THRUSTER PAIR SWITCH, 
QUAD #1; SYSTEM B 
THRUSTER PAIR SWITCH, 
QUAD #2; SYSTEM B 
THRUSTER PAIR SWITCH, 
QUAD #3; SYSTEM A 
THRUf.":·ER PAIR SWITCH, 
QUAD #4; SYSTEM A 
TH USTER PAIR SWITCH, 
()T1 •. D #3; SYSTEM B 
THRUSTER PAIR SWITCH, 
QUAD #4; SYSTEM B 
EIGHT 3-POSITION TOGGLES 
MOM-MAIN-MOM 

TEMPERATURE/PRESSURE 
MONITOR SELECT SWITCH 
4-POSITION ROTARY 

LMP-TCA ISOLATION TWO 
POSITION TOGGLE LOCK
LOCK 

Function 

Each of these three-position toggles (OPEN- -CLOSE) actuates 
two latch-type, solenoid-operated TCA isolation valves controlling 
fuel and oxidizer flow to a pair of TCA's. Actuation of the switch 
provides a pulse to trigger the valve to the open or closed position. 
The valves are normally in the open position. The toggles can be 
used for emergency shutdown <:i the isolation valves during flight. 
Positive feedback of the solenoid valve position is displayed by 
8-FL-9 through 8-FL-16. 

This four-position rotary (He-PRPLNT-FUEL MANF-OXID 
MANF .) is used to select for monitoring the temperatures of 
Systems A and B on indicator 8-M-2A and 8-M-2B. In the He 
position, temperatures of the helium tanks are displayed. In the 
PRPLNT position, the bulk propellant temperature, as sensed in 
fuel tank of Systems A and B are displayed. The FUEL MANF 
and OXID MANF positions are not operational on LTA-8 vehicle . 

This two position toggle (ENABLE-Off) allows a selection of 
either manual or automatic isolation of malfunctioning RCS 
Thruster Pairs. The enable position will permit the LM Mission 
Programmer (LMP) to isolate automatically a malfunctioning 
RCS thruster Pair . 

8TA8-005.1 



SUBSYSTEM: REACTION CONTROL (FUNCTIONAL GROUPING-8) 

Code Control/Indicator 

8-S-20 CROSSFEED SWITCH 
3-POSITION TOGGLE 
MOM-LOCK-MOM 

8-M-lA PRESSURE INDICATOR, SYSTEM 
A 

8-M-lB PRESSURE INDICATOR, SYSTEM 
B 

8-M-2A TEMPERATURE INDICATOR, 
SYSTEM A 

8-M-2B TEMPERATURE INDICATOR, 
SYSTEM B 

8-FL-5 MAIN SHUTOFF VALVE STATUS; 
SYSTEM A 

8-FL-7 MAIN SHUTOFF VALVE STATUS; 
SYSTEM B 
TWO 2-POSITION FLAGS 

8-FL-6 ASCENT FEED STATUS; 
SYSTEM A 

8-FL-8 ASCENT FEED STATUS; 
SYSTEM B 
TWO 2-POSITION FLAGS 

8-FL-9 THRUSTER PAIR STATUS, 
QUAD #1; SYSTEM A 

8-FL-10 THRUSTER PAIR STATUS, 
QUAD# 2; SYSTEM A 

Function 

This three-position toggle (OPEN- -CLOSE) controls two latch
type, solenoid-operated fuel and oxidizer valves located in a 
crossfeed piping arrangement between System A and System B. 
If the feed section of either System A or System B malfunctions, 
its appropriate main shutoff valve is closed (by moving 8-S-7 or 
8-S-9), and the crossfeed valves are opened by moving 8-S-20 to 
the OPEN position. This permits fuel and oxidizer to flow thro1,1gh 
the operative feed section to the thrust chamber of both systems. 
8-FL-17 indicates the status of the crossfeed valves. 

This indicator is not operational for LTA-8. 

This indicator displays the temperatures in the helium or fuel 
tanks of Systems A and B as selected by 8-S-19. 

Each of these two-position flags (GREY - BARBERPOLE) indicates 
the open (GREY) or closed (BARBERPOLE) status of its respective 
pair of latch-type solenoid-operated valves as controlled by 8-S-7 
and 8-S-9. 

Each of these two-position flags (GREY - BARBERPOLE) indicates 
the open (GREY) or closed (BARBERPOLE) status of its respective 
pair of latch-type solenoid-operated valves as controlled by 8-S-8 
and 8-S-10. 

Each of these flags (GREY - BARBERPOLE - RED) normally 
indicates the open (GREY) or closed (BARBERPOLE) status of 
its respective pair of latch-type solenoid-operated isolation 
valves. In addition a third position (red) will automatically appear 

STAS-005.2 



- Code 

8-FL-11 

8-FL-12 

8-FL-13 

8-FL-14 

8-FL-15 

8-FL-16 

8-FL-17 

SUBSYSTEM: REACTION CONTROL (FUNCTIONAL GROUPING-8) 

Control/Indicator 

THRUSTER PAIR STATUS, 
QUAD #1; SYSTEM B 
THRUSTER PAIR STATUS, 
QUAD #2; SYSTEM B 
THRUSTER PAIR STATUS, 
QUAD #3; SYSTEM A 
THRUSTER PAIR STATUS, 
QUAD #4; SYSTEM A 
THRUSTER PAIR STATUS, 
QUAD #3 ; SYSTEM B 
THRUSTER PAIR STATUS, 
QUAD #4; SYSTEM B 
EIGHT 3-POSITION FLAGS 

CROSSFEED ST A TUS 
2-POSITION FLAG 

Function 

(in conjunction with the RCS TCA WARNING light) to indicate a 
TCA valve or command failure. In the event of such a failure, 
the Thruster Pair switch associated with the red flag would be 
actuated to the CLOSE position. This action will shut down the 
malfunctioning pair and display the barberpole position. 

This two-position flag (GREY - BARBERPOLE) indicates the open 
(GREY) or closed (BARBERPOLE) status of the latch-type 
solenoid-operated fuel and oxidizer crossfeed valves controlled 
by 8-S-20. 

STAS-005 .3 
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Code 

9-S-1 

9-S-2 
9-8-7 

9-S-3 
9-S-10 

9-S-4 

SUBSYSTEM: FLIGHT CONTROL (FUNCTIONAL GROUPING-9) 

Control/Indicator 

ELAPSED TIMER ST ART /STOP 
PUSHBUTTON 
MOMENTARY 

RATE/ERR MON SWITCH (CDR) 
2-POSITION TOGGLE 
MAIN-MAIN 

ATTITUDE MON SWITCH (CDR) 
ATTITUDE MON SWITCH (SE) 
TWO 2-POSITION TOGGLES 
MAIN-MAIN 

RNG /ALT MON SWITCH 
2-POSITION TOGGLE 
MAIN-MAIN 

Function 

Depression of this pushbutton will (a) stop the Elapsed Timer 
(9-M-10), (b) engage the setting gears (enable 9-8-15), and (c) set 
the seconds hand at "0". Depressing the button again will start 
the timer. 

Each of these two-position toggles (RNDZ RADAR - LDG RDR/ 
CMPTR) enables signal inputs to the FDAI and the X-Pointer dis
plays. In the RNDZ RADAR position, Shaft and Trunnion angles 
from the Rendezvous Radar are displayed on the pitch and yaw 
error needles of the FDAI, and LOS Azimuth and Elevation rate 
are displayed on the X-Pointer display, (illuminating LOS AZ and 
LOS ELEV). In the LDG RDR/CMPTR position, vehicle attitude 
errors (PGNS or AGS as selected by 9-S-3 and/or 9-8-10) are 
displayed on the FDAI error needles, and Lateral Velocities (LDG 
RDR, RGNS or AGS as selected by 9-S-9) and Forward Velocities 
(LDG RDR or RGNS as selected by 9-S-9) are displayed on the 
X-Pointer display, (illuminating LAT VEL and FWD VEL). 9-S-2 
enables inputs to 9-M-1 and 9-M-2, and 9-S-7 enables inputs to 
9-M-6 and 9-M-3. 

Each of these two-position toggles (PGNS - AGS) selects the source 
of Attitude data to be displayed on the FDAI. In the PGNS position, 
vehicle total Attitude signals (after conditioning by GAST A) are 
sent to the FDAI ball and LGC Attitude error signals are set to 
the FDAI pitch roll and yaw error needles. In the AGS position, 
the AGS total vehicle Attitude signals are sent to the FDAI ball and 
and AGS attitude error signals are sent to the FDAI pitch, yaw and 
roll error needles. 9-S-3 enables signal to 9-M-1 and 9-8-10 
enables signals to 9-M-6. 

This two-position toggle (RNG/RNG RT - ALT/ ALT RT) selects 
the display legend on 9-M-9 and Rendezvous Radar range and range 
rate data or landing altitude and altitude rate data to be displayed. 
In the RNG/RNG RT position Rendezvous Radar range and range 
rate data are sent to the display. In the ALT/ ALT RT position data 
from whatever source selected by 9-S-9 will be sent to the display. 

8TA9-005 



Code 

9-S-6 

9-S-8 

9-S-9 

9-S-11 

SUBSYSTEM: FLIGHT CONTROL (FUNCTIONAL GROUPING-9) 

Control/Indicator 

GUID CONT SWITCH 
2-POSITION TOGGLE 
LOCK-LOCK 

SHFT /TRUN SWITCH 
2-POSITION TOGGLE 
MAIN-MAIN 

MODE SEL SWITCH 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

RESET /COUNT SWITCH 
3-POSITION TOGGLE 
MOM-MAIN-MAIN 

Function 

This two-position toggle (PGNS -AGS) selects either PGNS or AGS 
for guidance control of the LEM. 

This two-position toggle (±50° - ±5°) selects the range of Rendez
vous Radar Shaft and Trunnion angles to be displayed on the 
pitch and yaw error needles of 9-M-1 and/or 9-M-6 when 9-S-2 
and/or 9-S-7 are placed in the RNDZ RADAR position. In the 
±50° position a full deflection of the FDAI pitch and yaw error 
needles indicates shaft and trunnion angles of ±50° (or greater). 
In the ±5 ° position a full deflection of the FDAI pitch and yaw error 
needles indicate shaft and trunnion angles of ±5 ° (or greater). 
Less than full deflection needle positions are linearly proportional 
to shaft and trunnion angles of less than ±50° or ±5° respectively. 

This three-position toggle (LDG RADAR - PG NS - AGS) selects 
radar or computed data for display on 9-M-2, 9-M-3, 9-M-9A 
and 9-M-9B. In the LDG RADAR position landing radar Altitude, 
Altitude Rate, Forward and Lateral Velocity data are enabled for 
display. In the PG NS position LGC computed Altitude, Altitude 
Rate, Forward and Lateral Velocity data and in the AGS position 
AGS computed Altitude, Altitude Rate and Lateral Velocity data 
are enabled for display. The data from the source selected by 
9-S-9 are displayed on the X-Pointers only when 9- S-2 and 9-S-7 
are in the LDG RDR/CMPTR position respectively. When 9-S-2 
and 9-S-7 are in the RNDZ RADAR position, no inputs from 9-S-9 
are accepted to the X-Pointers. Data from the source selected by 
9-S-9 are displayed on the Altitude/Range Indicator only when 
9-S-4 is in the ALT/ ALT RT position. When 9-S-4 is in the RNG/ 
RNG RT position, no inputs from 9-S-9 are accepted to the 
Altitude/Range Indicator. 

This three- position toggle (RESET - UP - DOWN) is used to reset 
the Event Timer and select the direction in which the timer will 
count. The momentary spring loaded RESET position immediately 

8TA9-005.1 



Code 

9-S-11 
(cont) 

9-S-12 

9-S-13 
9-S- 14 

9-H-15 

SUBSYSTEM: FLIGHT CONTROL (FUNCTIONAL GROUPING-9) 

Control/Indicator 

TIMER CONTROL SWITCH 
3-POSITION TOGGLE 
MOM-MAIN-MOM 

MIN SLEW CONTROL SWITCH 
SEC SLEW CONTROL SWITCH 
TWO 3-POSITION TOGGLES 
MOM-MAIN-MOM 

ELAPSED TIMER SET CONTROL 
TWO CONCENTRIC FINGER TIP 
CONTROLS 

Function 

resets 9-M-11 to zero. Zero is maintained until a start pulse is 
initiated by activation of 9-S-12. In the UP position the timer will 
count in an increasing direction to 59 minutes and 59 seconds, 
return to zero and begin counting up again. In the DOWN position 
the timer will count in a decreasing direction from a preset value 
to O minutes and O seconds, return to 59 minutes and 59 seconds 
and count down again. 

This three-position toggle (ST ART - STOP) has two momentary 
spring loaded positions. In the ST ART position the Event Timer 
will begin counting in a direction selected by 9-S-11. In the STOP 
position the count is stopped and frozen until either the ST ART 
position is again selected or the RESET /COUNT switch is placed 
in the reset position, in which case it remains at zero until the 
START position is again selected. 

These toggles are used to set the four digits of 9-M-11. They have 
two momentary spring loaded positions (TENS-UNITS) which per
mit resetting each of the four digits independently. Positioning 
9-S-13 to the TENS position slews the tens column digit of the 
minutes pair at the rate of 2 digits per second as long as the 
toggle is held in this position. In the UNITS position, the unit 
column digit of the minutes pair is changed at a r ate of 2 digits 
per second . All digits change in an increasing direction, regard
less of the position of 9-S-11. In the center maintain position the 
slewing function is disabled. 9-S-14 is used in the same manner 
to set the seconds pair of digits on the Events Timer Indic ator. 

These concentric controls are used to adjust the hour hand (outer 
control) and the minute hand (inner control) of 9-M-10. One 
revolution of the outer control turns the hour hand 15 hours. 
One revolution of the inner control turns the minute hand 60 
minutes. The hands of this Elapsed Timer can be set in either a 
clockwise or counterclockwise direction. The elapsed timer must 
be stopped by depressing START/STOP O-S-D before the values 
can be adjusted. 
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Code 

9-S-17 
9-S-18 

9-M- 1 

9-M-6 

9-M-2 
9-M-3 

SUBSYSTEM: FLIGHT CONTROL (FUNCTIONAL GROUPING-9) 

Control/Indicator 

X-POINTER SCALE SWITCH (CDR) 
X-POINTER SCALE SWITCH (SE) 
TWO 2-POSITION TOGGLES ( ) 
MAIN-MAIN 

FLIGHT DIRECTOR ATTITUDE 
INDICATOR (CDR) 
FLIGHT DIRECTOR ATTITUDE 
INDICATOR (SE) 

X-POINTER (CDR) 
X-POINTER (SE) 

Function 

These two-position toggles (HI MULT - LO MULT) control the 
scale range of 9-M-2 and 9-M-3. When LOS rates are displayed, 
the HI MULT position will provide a scale of ±20 mrad/sec., and 
the LO MULT position will illuminate the "X.1" multiplier to 
provide a scale of ±2 mrad/sec. When horizontal velocities are 
displayed, the HI MULT position will illuminate the "X 10" multi
plier to provide a scale of ±200 ft/sec. The LO MULT position 
will provide a scale of ±20 ft/sec. 9-S-17 controls scale range 
inputs to 9-M-2; and 9-S-18 controls scale range inputs to 9-M-3 , 

Each of these indicators displays: (1) vehicle Attitude, Attitude 
Rates and Attitude errors or (2) vehicle Attitude, Attitude Rates 
and Rendezvous Radar Shaft and Trunnion angles, depending upon 
the position of 9-S-2 and 9-S-7. The position of 9-S-3 and 9-S-10 
will select either PGNS or AGS as the source of displayed vehicle 
Attitude and Attitude errors for 9-M-1 and 9-M-6 respectively. 
The attitude rate information displayed on the three meters sur
rounding the ball is always obtained from the CES rate gyros. 
The Shaft and Trunnion angles are displayed respectively on the 
pitch and yaw error needles of 9-M-1 and /or 9-M-6 when 9-S-2 
and/or 9-S-7 is in the RNDZ RADAR position. 

These indicators display: (1) Forward and Lateral Velocities, 
(2) Lateral Velocity only or (3) Rendezvous Radar LOS Elevation 
and Az imuth angular rates. What is displayed on 9-M-2 is a 
function of the position of 9-S-2 and 9- S-9 and what is displayed 
on 9-M-3 is a function of the position of 9-S-7 and 9-S-9. 
Forward and Lateral Velocities are measured in the horizontal 
plans along the LEM Z and Y body axes when the source driving 
the display is the PGNS. When the L anding Radar is the driving 
source the Forward and Lateral Velocities are coincident with 
LEM Z and Y body axis velocities. This is true only when the 
radar beams are coincident with the vehicle body axis (from Hi
Gate to Touchdown phase.) When the AGS system is the driving 
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SUBSYSTEM: FLIGHT CONTROL (FUNCTIONAL GROUPING-9) 

Code 

9-M-3 
(cont) 

Control/Indicator 

9-M-4 THRUST/WEIGHT INDICATOR 

9-M-7A THRUST INDICATOR 
9-M-7B 

Function 

source, Lateral velocity is the only information displayed and is 
vehicle Y body axis velocity. When Rendezvous Radar is selected 
LOS rates are displayed. 

This indicator is a self-contained accelerometer which displays 
instantaneous X-axis acceleration in lunar "g" units (1 "g" = 5.23 
ft/sec2). The instrument may be used to provide a gross check 
on engine performance since any given throttle setting will provide 
a specific acceleration when the vehicle has a given mass. 

This indicator displays descent engine chamber pressure, which 
corresponds to thrust (left pointer), and thrust commands to the 
engine (right pointer). Both scales read from Oto 100%. Either 
automatic or manual throttle commands can be displayed, depend
ing on the position of the THRUST CONTROL switch (1-S-11). 

The THRUST CMD indicator (right pointer will indicate a 10% 
thrust command at all times, even when the engine is not firing. 
This is due to the fact that the indicator input is not the actual 
thrust command input to the engine unless the engine is on, and 
the TTCA is at minimum. 

The actual thrust command to the engine when the GUID CONT 
switch is set to PGNS in the sum of the thrust commands from 
the LGC and thrust commands from the TTCA. The TTCA pro
vides a minimum thrust command of 10% at all times; it cannot 
be set to zero. When the THRUST CONTROL switch (1-S-11) is 
in the AUTO position, and the TTCA is in the minimum position, 
the LGC commands 10% less than required, and is summated 
with the 10% command from the TTCA to provide the required 
thrust level. When the THRUST CONTROL switch (1-S-11) is in 
the MAN position, the LGC commands are removed and all thrust 
commands originate from the TTCA. 

8TA9-005.4 



Code 

9-M-7A 
9-M-7B 
(cont) 

SUBSYSTEM: FLIGHT CONTROL (FUNCTIONAL GROUPING-9) 

Control/Indicator Function 

When the THRUST CONTROL switch (1-S-11) is in the AUTO 
position, the % THRUST CMD (right pointer) displays only the 
LGC thrust commands plus a fixed bias (not the sum of the TTCA 
and LGC commands). The fixed bias is to compensate for the 
absence of the TTCA command. The bias is a signal equal to a 
10% thrust command that has been introduced internally in the 
display. 

This results in equalizing the % THRUST CMD and % ENG 
THRUST displays, as long as the TTCA is in the minimum thrust 
position. If the TTCA should be moved from the minimum posi
tion, causing an increased TTCA command level, the LGC would 
reduce it's command level by a corresponding amount. The 
engine thrust would remain unchanged. However, the signal dis
played on the % THRUST CMD indicator is not the summated LGC 
and TTCA, it is the LGC command plus a fixed bias equal to a 
10% thrust command. Thus, the % THRUST CMD indicator would 
display a lower reading than the % ENG THRUST. 

To facilitate a smooth transition from automatic throttle to manual 
throttle during a descent engine burn, the TTCA setting should 
be gradually increased, causing a decrease in displayed % 
THRUST CMD (right pointer). The % ENG THRUST (left pointer) 
should remain unchanged. When the % THRUST CMD indicates 
10% (further increases would cause the % ENG THRUST to begin 
to increase), full manual throttle authority has been established. 
When the THRUST CONTROL switch (1-S- 11) is placed to MAN, 
both pointers will line-up, if the system responds properly. 

When the THRUST CONTROL switch (1-S-11) is in MAN position, 
manual throttle commands from either the CDR 's TTCA or SE 's 
TTCA will be displayed on the % THRUST CMD indicator, depend
ing on the position of the MAN THROTTLE switch (l-S-10). 

8TA9-005.5 



SUBSYSTEM: FLIGHT CONTROL (FUNCTIONAL GROUPING-9) 

Code Control/Indicator Function 

9-M-7A This display has no input after LM has been staged. However, 

9-M-7B the display may show some fluctuations. This is due to spurious 

(cont) 
signals and are to be ignored. 

When the GUID CONT switch is to AGS during a DPS burn the LGC 
command is removed. Therefore, if a smooth transition to 
manual throttle control is desired the TTCA should be increased 
to the desired value (if conditions permit) before switchover to 
AGS. 

9-M-9A ALTITUDE/RANGE INDICATOR This indicator will display either Range/Range Rate information 
9-M-9B or Alt/ Alt/ Rate information as selected by 9-S-4. The Range/ 

Range Rate data are from the Rendezvous Radar. The Altitude/ 
Altitude Rate information is from one of three sources; the 
Landing Radar, PGNS or AGS as selected by 9-S-9. When Landing 
Radar information is selected, true altitude and altitude rate data 
are available from Lo-Gate to Touchdown if the LM X axis is 
vertical. When either PGNS or AGS is selected inertially derived 
altitude and altitude rate data are available for display. Prior to 
hover the most reliable altitude data will be available from PGNS 
providing the radar is functioning accurately. 

9-M-10 ELAPSED TIMER This meter will display time (up to 60 hours) in hours, minutes and 
3-POINTER CLOCK seconds and is controlled by 9-S-1 and 9-S-15. 

9-M-11 EVENT TIMER INDICATOR This four digit indicator displays time in minutes and second. It 
4-PLACE DIGITAL DISPLAY is capable of counting up or down. The maximum time displayed 

is 59 minutes, 59 seconds. 9-S-11, 9-S-12, 9-S-13 and 9-S-14 
control the operation and settings of this display. 

9-R-1 ALT SET This continuous rotary (10-to 310) nautical miles is used to insert 
CONTINUOUS ROT ARY the LM orbital altitude into the ORDEAL. 

9-S-23 FDAI 1 SWITCH These two-position toggles (ORB RATE - INRTL) when placed in 
9-S-24 FDAI 2 SWITCH the ORB RATE position provide a pitch angle input to their 

MAIN-MAIN 

8TA9-005.6 



Code 

9-S-24 
(cont) 

9-S-25 

9-S-26 

9-S-27 

SUBSYSTEM: FLIGHT CONTROL (FUNCTIONAL GROUPING -9) 

Control/Indicator 

MAIN-MAIN-MAIN 

LIGHTING SWITCH 
MAIN-MAIN-MAIN 

MODE SWITCH 
MAIN-MAIN 

Function 

respective FDAI which causes the FDAI to display total attitude 
with respect to a local horizontal reference frame. 

When the toggle is placed in the INRTL position, the ORDEAL is 
bypassed and the FDAI displays total spacecraft attitude with 
respect to an inertial reference frame. 

This three position toggle (EARTH-PWR OFF-LUNAR) is used in 
conjunction with 19-R-1 to insert an appropriate scale factor into 
the ORDEAL electronics. 

The switch is always set to LUNAR or OFF. In OFF position, a.c. 
and d.c. power is removed from ORDEAL. 

This three position toggle (BRT-OFF-DIM) controls the brightness 
of the ORDEAL EL panel lighting. 

This two position toggle (OPR/SLOW-HOLD/FAST) is used in 
conjunction with 19-S-6 to insert and maintain the proper angular 
offset into the FDAI's. 

The HOLD/FAST SLEW position in conjunction with the UP and 
DOWN positions permits slewing at an orbital rate x200 rate in 
the plus or minus direction. This is used as a coarse adjustment . 

The OPR/ SLOW position in conjunction with the UP and DOWN 
positions permits slewing at an orbital rate x 10 in the plus or 
minus direction. This is used for fine adjustment. 

When the switch is placed to the OPR/SLOW position in conjunction 
with the center main turn position of 19-S-6. The ORDEAL slews 
at the orbital rate. 

8TA9-005.7 



SUBSYSTEM: FLIGHT CONTROL (FUNCTIONAL GROUPING-9) 

Code Control/Indicator Function 

9-S-28 SLEW This three position toggle (UP DOWN) is used to slew the pitch 
MOM-MAIN-MOM indication on the FDAI in the plus or minus direction at a rate 

dependent on the position of 19-S-5. 

When this switch is in center, maintain position and 19-S-5 is 
in the OPR/SLOW /SLEW position the ORDEAL will slew at the 
ortitial rate and the FDAI will display total attitude with respect 
to a local horizontal reference frame. 

8TA9-005.8 
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Code 

10-S-1 

10-S-3 

10-S-4 

10-S-5 

10-S-7 

SUBSYSTEM: MAIN PROPULSION (FUNCTIONAL GROUPING-10) 

Control/Indicator 

PROPELLANT TEMPERATURE/ 
PRESSURE 
MONITOR SWITCH 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

ASCENT HELIUM REGULATOR 
#1 SWITCH 
ASCENT HELIUM REGULATOR 
#2 POSITION TOGGLES 
MOM-MAIN-MOM 

DESCENT HELIUM REGULA TOR 
#1 SWITCH 
DESCENT HELIUM REGULATOR 
#2 SWITCH 
TWO 3-POSITION TOGGLES 
MOM-MAIN-MOM 

Function 

This three-position toggle (ASC-DES 1 - DES 2) selects for 
monitoring on 10-M-3A, 10-M-3B, 10-M-4A and 10-M-4B, the 
propellant tank pressure and temperatures. In the ASC position, 
ascent propellant tank pressures and temperatures are displayed. 

In the DES positions, propellant temperatures and pressures are 
displayed as follows: 

DES 1 - temp in fuel tank #1 and oxidizer tank #1 - pressure: 
Both fuel tanks at common inlet and both oxidizer tanks at. 
their common inlet. 

DES 2 - temp: in fuel tank #2 and Oxidizer tank #2 pressure: 
Same as DES 1. 

Each of these three-position toggles (OPEN - - CLOSE) 
controls a latch-type solenoid-operated valve located upstream of 
each helium pressure regulator. The solenoid valves are normally 
in the opened position. Selecting the OPEN position will actuate 
the associated shutoff valve, opening it and enabling helium to flow 
through the regulator. Selecting the CLOSE position will actuate 
the associated shutoff valve, closing it and isolai::ing that leg. 
Positive feedback of the solenoid valve position is provided by the 
status of 10-FL-1 and 10-FL-2. 

Each of these three-position toggle (OPEN - - CLOSE) 
controls a latch-type solenoid-operated valve upstream of each 
helium pressure regulator. The solenoid valve associated with 
10-S-5 is normally in the opened position while the solenoid valve 
associated with 10-S-7 is normally in the closed position. Selec
ting the OPEN position will actuate the associated shutoff valve, 
opening it and enabling helium to flow through the regulator. 
Selecting the CLOSE position will actuate the associated shutoff 
valve, closing it and isolating that leg. Positive feedback of the 
solenoid valve position is provided by the status of 10-FL-3 and 
10-FL-4. 

8TA10-005 



Code 

10-S-6 

10-S-8 

10-M-1 

10-M-3A 
10-M-3B 

10-M-4A 

SUBSYSTEM: MAIN PROPULSION (FUNCTIONAL GROUPING-10) 

Control/Indicator 

HELIUM MONITOR SWITCH 
7-POSITION ROTARY 

PROPELLANT QUANTITY MON 
SWITCH 3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

HELIUM INDICATOR 
4-PLACE DIGITAL DISPLAY 

PRESSURE INDICATOR (FUEL) 
PRESSURE INDICATOR (OXID) 

TEMPERATURE INDICATOR 
(FUEL) 

Function 

This seven position rotary switch (DESCTSUPCRIT PRESS, ASC: 
TEMP 1 - TEMP 2 - PRESS 1 - PRESS 2)utilizes only five positions 
in monitoring temperatures and pressures on 10-M-1. In the 
DES. SUPCRIT PRESS position, the pressure of the supercritical 
helium in the descent tank is selected for monitoring. In the DES 
SUPCRIT PRESS position, pressure is sensed at the He tank inlet 
manifold. Selection of the ascent switch positions permits similar 
monitoring of ambient helium, except that pressures are sensed 
at two independent manifolds downstream of the tanks and upstream 
of the squib valves. 

This three-position toggle (DES 1 - DES 2 - OFF) selects a pair 
of descent tanks for monitoring the percent of oxidizer and fuel 
quantities remaining in the tanks on indicators 10-M-5A and 
10-M-5B. Selecting the DES 1 position enables the discrete out
puts from the quantity gaging sensor; probe of oxidizer tank #1 
and fuel tank #1 to be displayed on 10-M-5A and 10-M-5B. 
Selecting the DES 2 position enables the discrete outputs from the 
quantity gaging sensor probe of oxidizer tank #2 and fuel tank #2 
to be displayed on 10-M-5A and 10-M-5B. In the OFF position, 
DC power is removed from the gaging system and no digital tank 
quantities are displayed on 10-M-5A and 10-M-5B. This 
propellant Quantity Mon switch exists on LTA-8, but is not 
operational. 

This display indicates descent supercritical helium tank pressure 
or ascent ambient helium tank temperature and pressures as 
selected by 10-S-6. 

This dual scale indicator displays fuel and oxidizer pressures for 
the ascent or descent propellant system as selected by 10-S-1. 

This dual scale indica tor displays fuel and oxidizer temperatures 
for the ascent or descent propellant system as selected by 10-S-1. 

STAl0-005.1 



- Code 

10-M-4B 

10-M-5A 
10-M-5B 

10-FL-1 

10-FL-2 

10-FL-3 

10-FL-4 

SUBSYSTEM: MAIN PROPULSION (FUNCTIONAL GROUPING- IO) 

Control/Indicator 

TEMPERATURE INDICATOR 
(OXID) 

OXIDIZER QUANTITY INDICATOR 
FUEL QUANTITY INDICATOR 
TWO 2-PLACE DIGITAL 
DISPLAYS 

ASCENT HELIUM REGULATOR 
STATUS #1 
ASCENT HELIUM REGULATOR 
STATUS #2 
TWO-2-POSITION STATUS FLAGS 

DESCENT HELIUM REGULATOR 
STATUS #1 
DESCENT HELIUM REGULA TOR 
STATUS #2 
TWO 2-POSITION STATUS FLAGS 

Function 

This dual scale indicator displays fuel and oxidizer temperatures 
for the ascent or descent propellant system as selected by 10-S-1. 

These indicators display the percentage of usable oxidizer and 
fuel quantities remaining in the descent tanks only, as selected by 
10-S-8. Oxidizer Quantity Indicator and Fuel Quantity Indicators 
exist on LTA-8, but are masked and not operational. 

Each of these two-position flags (GREY - BARBEPPOLE) indicates 
the open (GREY) or closed (BARBERPOLE) status of its respective 
latch-type solenoid-operated valve, as controlled by 10-S-3 and 
10-S-4. 

Each of these two position flags (GREY - BARBERPOLE) indi
cates the open (GREY) or closed (BARBERPOLE) status of its 
respective latch-type solenoid-operated valve, as controlled by 
10-S-5 and 10-S-7. 

8TA10-005 .2 
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Code 

11-S-l 

11-S-2 

11-S-3 

11-S-4 

11-S-5 

SUBSYSTEM: STABILIZATION AND CONTROL (FUNC TIONAL GROUPING-11) 

Control/Indicator 

GYRO TEST CONTROL SWITCH 
3-POSITION TOGGLE 
MOM-LOCK-MOM 

DEADBAND SWITCH 
2-POSITION TOGGLE 
MAIN-MAIN 

PITCH ATTITUDE CONTROL 
SWITCH 
ROLL ATTITUDE CONTROL 
SWITCH 
YAW ATTITUDE CONTROL 
SWITCH 
THREE 3-POSITION TOGGLES 
MAIN-MAIN-MAIN 

Function 

This three-position toggle (POS RT - OFF - NEG RT) enables a 
test signal to be applied to the rate gyro selected by 11-S-7. It i s 
maintained in the OFF position and momentraily held in the other 
two. When this switch is held in the POS RT position, a ±5 °/ sec 
attitude rate will be indicated on the appropriate rate needles of the 
Flight Director Attitude indicators (9-M-1 and 9-M-6). The NEG 
RT position produces the opposite effect. In OFF, no test signal is 
produced. 

This two-position toggle (MAX - MIN) selects either a large 
amplitude limit cycle (MAX) for the attitude control system, to 
conserve RCS fuel during coasting flight, or a narrow deadband 
(MIN) for periods when accurate manual control is required. 
Regardless of this switch position the minimum deadband will 
operate during main engine thrusting. This switch is not functional 
when the PGNS is in use. 

The three ATTITUDE CONTROL switches, one for each axis, each 
having three positions (MODE CONT - PULSE - DIR), are normally 
in the MODE CONT position while PGNS is the guidance authority. 
This allows use of the proportional mode of the attitude controller 
while in ATT HOLD. When the MODE CONTROL switch (11-S-6), 
is in AUTO, the LGC supplies attitude commands to maneuver the 
vehicle. Placing the MODE CONTROL switch to ATT HOLD or 
AUTO allows use of the DIR mode in any axis. Each axis must be 
positioned to DIR independently. 

Displacing an attitude controller (l-A-1 or l-A-2) one fourth of full 
throw commands a 2 jet firing in the axis selected. This usage is 
not recommended, as it results in an open loop acceleration that is 
opposed by the DAP above the command rate. The PULSE position 
is inoperative while under PGNS guidance authority. 

STAll-005 



Code 

11-S-3 
11-S-4 
11-S-5 
(cont) 

11-S-6 

SUBSYSTEM: STABILIZATION AND CONTROL (FUNCTIONAL GROUPING-11) 

Control / Indicator 

ATTITUDE MODE CONTROL 
SWITCH 
3-POSITION ROTARY 
MAIN-MAIN- MAIN 

Function 

When AGS i s the guidance authority, the MODE CONT positions of 
the ATTITUDE CONTROL switches function in the same m anner a s 
in PGNS. That is, when AUTO is selected on the MODE CONTROL 
switch, automatic altitude commands are issued by the guidance 
authority (PGNS or AGS). When ATT HOLD is selected on the MODE 
CONTROL switch, displacing either attitude controller to the out of 
detent position commands an angular rate proportional to the 
displacement. 

Under AGS control, the PULSE and DIR modes differ only in the way 
the reaction jets fire. 

When PULSE is selected, two jets in the selected axis fire at a 
constant pulsed rate for as long as the attitude controller is dis
placed more than one fourth of full throw. When DIR is selected, 
two jets in the appropriate axis fire continuously for as long as the 
Attitude Controller is displaced more than one fourth of full throw. 
Both PULSE and DIR provide open-loop acceleration. The rates 
produced by PULSE or DIR commands must be nulled to zero by 
inducing an opposite acceleration command, and the attitude is not 
automatically maintained until the ATTITUDE CONTROL switch is 
returned to MODE CONT. 

When the MODE CONT switch is in the OFF position, only the DIR 
position of 11-S-3, 11-S-4 and 11-S-5 are still operative. Selecting 
DIR produces two jet open loop accelerations when an Attitude 
Controller is displaced more than one fourth of full throw. This is 
irrespective of the guidance authority. 

This three position rotary (OFF-A TT HOLD-AUTO) is associated 
with the ATTITUDE CONTROL switches (11-S-3, 11-S-4 and 11-S-5) 
and the GUID CONT switch (9-S-6). Thus it affects the usage of the 
attitude controllers (l-A-1 and l-A-2). 

STAll-005.1 



Code 

11-S-6 
(cont) 

SUBSYSTEM: STABILIZATION AND CONTROL (FUNCTIONAL GROUPING-11) 

Control/Indicator Function 

When the OFF position is selected, neither guidance authority 
(as selected on 9-S-6) can command RCS firing to maintain or 
change attitude. The attitude controller cannot command proportional 
mode or pulse mode maneuvers. The attitude controllers can 
command four jet hard over firing of the RCS, and if DIR is selected 
on 11-S-3, 11-S-4, or 11-S-5, 2 jet firing in the selected axis. The 
translation controllers are not enabled. In addition, main propulsion 
system burns must be manually initiated and shut down. 

The A TT HOLD position is used to maintain attitude and to allow 
manual adjustment of attitude at commanded rates, which will then 
be maintained automatically. Neither automatic attitude nor trans
lation maneuvers are provided in ATT HOLD, nor are automatic 
APS or DPS starts and stops. The attitude is changed by command
ing an angular rate proportional to the displacement of an attitude 
controller (l-A-1, or l-A-2). This capability exists in both PGNS 
and AGS. 

(1) With AGS as the guidance authority, both PULSE and DIR 
(as selected on 11-S-3, 11-S-4, or 11-S-5) provide open 
loop acceleration when an attitude controller is displaced 
more than one fourth of full throw. The rate created by a 
DIR or PULSE mode RCS firing must be nulled to zero by 
inducing an opposite acceleration command. Attitude is 
not automatically maintained until the ATTITUDE CONTROL 
switch is returned to the MODE CONT position. 

(2) With PGNS as the guidance authority, PULSE is inoperative, 
and while not recommended, DIR provides an open loop 
acceleration. The translation controllers are . enabled in 
both PGNS and AGS while the MODE CONTROL switch is 
in ATT HOLD. 

STAll-005.2 



Code 

11-S-6 
(cont) 

11-S-7 

SUBSYSTEM: STABILIZATION AND CONTROL (FUNCTIONAL GROUPING-11) 

Control/Indicator 

GYRO TEST SELECT SWITCH 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

Function 

In the AUTO position, the guidance authority (PGNS or AGS) issues 
RCS commands to maintain and/ or change the vehicles attitude, and 
the PGNS performs RCS translation. The guidance authority will 
also stop and start the main propulsion systems, and in the case of 
the PGNS vary the DPS thrust as required. 

(1) With PGNS as the guidance authority and MODE CONTROL in 
AUTO, attitude controller proportional commands are normally 
ineffective, except for certain LGC determined periods of the 
mission. Selecting DIR on one or more of the ATTITUDE 
CONTROL switches (11-S-3, 11-S-4 or 11-S-5) will cause 
opposing jets to fire when the attitude controllers are dis
placed more than one fourth of full throw. The LGC will 
command jets to fire in opposition to both DIR and hard-
over commands. 

(2) With AGS as the guidance authority, the AUTO mode allows the 
AEA to initiate attitude maneuvers. Ullage maneuvers prior 
to a main engine burn must be commanded manually. This is 
also true for AGS controlled aborts that are initiated via the 
ABORT switch (1-S-12) or the ABORT STAGE switch (1-S-13). 
Assuming the ullage maneuver has occurred, AGS will start 
or stop a main propulsion system burn in AUTO mode. 

Displacing an attitude controller to the out of detent position 
results in conflicting commands. PULSE and DIR modes 
produce open loop acceleration when an attitude controller is 
displaced more than one fourth of full throw, and drifting 
while in detent. The hard-over mode will cause opposing jets 
to fire. The translation controllers function normally. 

This three-position toggle (ROLL - PITCH - YAW) associated with 
11-S-1, selects the rate gyro which is to be tested. The test output 
is displayed as described for switch 11-S-1. 

BTAll-005.3 
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PRIME ENl>.BLE SIC,. ~ FORCE SIG[ RET 

~~- -------,- DIRECTION),_ _____ _ 

FROM PR\lv'IE 5IC:, INPVT 
LC,C. 

SEE BTAll-0/3 45 -4-VOC 

SEE 8TAII -013 

- 4VDC RET 46 

NOTE 

* 

O RA.W N B Y 
C A.P V TO 
LA.'1'0-.J T' B Y 
Mc CALLUM 

C H EC.KEO 8-,, 
ti'•c ~, 
~R LEADER 

'I>- w /J. 'J-JJ- , 7 

TYPICAL FUNCTION 
TYPICAL SIGNALS REQD FOR 

THRUSTER SOLENOID ACTUATION 

®--@ OR@---@ AS DETERMINED 
BY SIGNAL SELECTED 

QRIJMMAN A\RC.AAFT ENC,R.C. CORP 

C ES S1P...S &- CONTROL 
J:>.iCr>. 50 L DR I NPUTHOUTPUTS PRO) E NC, R. 

M .._;..;;...i f ~,, CODE IDENT NO. 26512 
l..l MODEL ! BT '2.. LTA-8 /:>...\\ - 01 .\ I 



{ mo, +D2.8 
SEE @)- f; 

8TAl\ ·OIS @- F 
CDR +026 -
FROM 4CB8\ I 

I 
I 
I 
I 

JP70I 

3V lioOO PPM { 47 
~EE 8TAll·020-I 

71 

+D28 
2.~ 

SEE 
8TAII-008 

':, E. +028 (4CB82) 

RF\ FILTEl2. 

Fl2EQUENC'f 
DIVIDER 
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SUBSYSTEM: ABORT GUIDANCE (DEDA) (FUNCTIONAL GROUPING-12) 

Code Control/Indicator Function 

12-S-1 KEYBOARD SWITCHES These pushbuttons enable the crew to set up the necessary values 
to MOMENTARY PUSHBUTTONS (0 through 9) and signs (+ and -) on the Address and Data Indicators. 

12-S-12 Depressing the pushbuttons successively fills 12-M-1 and 12-M-2, 
in that order, from left to right. 

12-S-13 CLEAR SWITCH This pushbutton blanks 12-M-1 and 12-M-2 for reuse, it 
MOMENTARY PUSHBUTTON simultaneously cancels the effect of any depressions of 12-S-16. 

12-S-14 ENTER SWITCH This pushbutton enables the crew to enter data which has been set 
MOMENTARY PUSHBUTTON up on the Data Indicator into the computer address set up on the 

Address Indicator. The indicators are then cleared for immediate 
reuse when the AEA computer has accepted the data. 

12-S-15 READOUT SWITCH This pushbutton enables the crew to call up AEA computer data. 
MOMENTARY PUSHBUTTON The data .will be displayed on 12-M-2 and will come from the AEA 

address displayed on 12-M-1. It also cancels the effect of 12-S-16. 

12-S-16 HOLD SWITCH This pushbutton enables the crew to interrupt the updating of any 
MOMENTARY PUSHBUTTON continuously changing data displayed on 12-M-2. The data will 

remain unchanged until the readout or clear pushbutton is 
depressed. Depression of the readout pushbutton enables display 
of the present value of the data and continuance of the updating. 
Depression of the C LR pushbutton 3-S-5 causes resetting of the 
HOLD condition as well as clearing of the display. A new display 
with updating can then be commanded. 

12-S-17 AGS STATUS SWITCH This three-position toggle (OPERATE - STANDBY - OFF) enables 
3-POSITION TOGGLE the crew to place the AGS in any one of three states. On the OFF 
LOCK-LOCK-LOCK position, all AGS activity is inhibited except for the Abort Sensor 

Assembly (ASA) heaters. In STANDBY, full activity is enabled in 
the ASA, and the AEA is placed in the STANDBY mode. In 
OPERATE full activity is enabled in the ASA and AEA. Thirty 
minutes of standby operation is required before OPERA TE can be 

8TA 12-005 



Code 

12-S-17 
(cont) 

12-M-1 

12-M-2 

12-DS-1 

SUBSYSTEM: ABORT GUIDANCE (DEDA) (FUNCTIONAL GROUPING-12) 

Control/Indicator 

ADDRESS INDICATOR 

DA TA INDICATOR 

OPERA TOR ERROR ST A TUS 
LIGHT (WHITE) 

Function 

selected. In addition to AEA DC circuit breaker must also be 
activated to provide power both for the heaters and for all AGS 
activity. 

This three digit indicator displays the Abort Electronics Assembly 
computer address selected by the crew via the keyboard. Three 
octal digits must be set up on this indicater by means of the key
board prior to each ENTR or READOUT pushbutton depression. 

This sign (+ or -) and five digit indicator, displays data to be 
entered into, or read out from, the AEA computer address displayed 
on 12-M-1. Data to be entered by the crew via the keyboard and 
entered by depressing 12-S-14. Data selected for readout by the 
AEA computer address identified on 12-M-1 is displayed if 
12-S-15 is depressed. The DISPLAY updating rate of any changing 
data selected for readout is limited to two times per second. 

This (POR ERR) status light is illuminated if the crew depresses 
an incorrect number or sequence of pushbuttons for the operation 
being performed. If too few pushbuttons have been pushed the 
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Code 

• 13-S-1 

13-S-2 

13-S-3 

SUBSYSTEM: COMMUNICATIONS (FUNCTIONAL GROUPING-13) 

Control/Indicator 

RANGE/TV FUNCTION SWITCH 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

POWER AMPLIFIER SWITCH 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

BIOMEDICAL SWITCH 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

Function 

This switch (RANGE-OFF/RESET-TV /CWEA ENABLE permits 
the selection of the ranging funct_ion for transmission via the 
S-Band equipment. In the RANGE position, the received ranging 
signal is re-transmitted via the phase modulated S-Band trans
mitter (13-S-5 in PM position) back to earth. In the TV /CWEA 
ENABLE position the range gate is disabled and the re-trans
mission of the rangine signal is interrupted. This position is not 
wired into the TV circuitry. In the TV /CWEA ENABLE position 
the received S-Band signal is monitored by tp.e CWEA subsystem. 
If for any reason the received signal is interrupted, a warning 
light (6-DS-40) and the Master Alarm light will be illuminated, 
also, a warning tone will sound. 

If 13-S-1 is in the OFF/RESET position, the range gate is disabled 
and the retransmission of the ranging signal is interrupted. Also, 
the CWEA light (if on) is turned off. 

This switch (PRIM - OFF - SEC) permits the selection of either of 
two redundant power amplifiers for use with the S-band equipment. 
When activated, the amplifier requires a 62 watt power input; how
ever during certain phases pf the lunar stay, S-band transmission 
are possible in a low power mode, with the power amplifier turned 
off. This switch is enabled only if 13-S-8 is in the PRIM or SEC 
position, thus preventing operation of either power amplifier 
without a driving signal. 

This switch (LEFT - OFF - RIGHT) selects which crew station 
hardline biomedical data will be sent to earth via the S-band. In 
the LEFT and RIGHT positions, inputs are fed from the Command
er's and Systems Engineer's stations respectively. With this 
switch in the OFF position, and with 13-S-6 in the VOICE BU 
position, the transmission of hardline biomed and EMU data is 
interrupted, and additional speech processing takes place to 
enhance the intelligibility of the voice signal transmitted to earth. 
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Code 

13-S-4 

13-S-5 

13-S-6 

SUBSYSTEM: COMMUNICATIONS (FUNCTIONAL GROUPING-13) 

Control/Indicator 

PCM/KEY FUNCTION SWITCH 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

MODULATE SWITCH 
2-POSITION TOOGLE 
MAIN-MAIN 

VOICE FUNCTION SWITCH 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

Function 

This switch (PCM - OFF - KEY) permits the selection of either the 
telemetry or the emergency keying function for transmission via 
the S-band equipment. In the PCM position, telemetry data is 
routed to the FMP for transmission to earth via the S-band. (This 
function is used in conjunction with 13-S-13). In the OFF position 
no data is transmitted, nor is the subcarrier transmitted. In the 
KEY position all other selected S-band functions (13-S-1, 13-S-3, 
13-S-5, and 13-S-6) are interrupted and the PM section of the 
selected S-band transmitter is enabled; DC power is applied to the 
PMP emergency key gating circuitry. 

This switch (PM - FM) permits selection of either the PM or the 
FM mode of transmission for the S-band transmitter. All S-band 
transmission modes are normally PM, except for television 
transmissions during lunar stay, which require the FM mode. In 
addition, transmission of television data requires that 13-S-2 and 
13-S-8 be in the PRIM or SEC positions. 

This switch (VOICE - OFF - VOISE BU) permits the selection of 
either normal voice or backup voice for transmission via the S-band 
equipment. In the VOICE position, the voice output is modulated on
to a 1.25 mes subcarrier within the PMP and routed to the S-band 
PM transmitter for transmission to earth. If the FM transmitter 
is selected, and 13-S-1 is in the OFF position, the voice is routed 
to the FM transmitter for midulation directly on the carrier. In 
the VOICE BU position, the PM section of the S-band transmitter 
is automatically selected (regardless of the position of 13-S-5) 
to transmit voice directly on the carrier, bypassing the PMP. In 
this position the system is permitted to transmit low bit rate PCM 
date on a 1. 024 mes subcarrier if the PCM position is selected on 
13-S-4 and either of the hardline biomeds are selected on 13-S-3. 
(Additionally, in the VOICE BU position, the ranging function of 
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SUBSYSTEM: COMMUNICATIONS (FUNCTIONAL GROUPING-13) 

Code Control/Indicator Function 

13-S-6 13-S-1 is interrupted) . In the OFF position, all S-band vote trans-
(cont) mission capability is interrupted. 

13-S-7 VHF A TRANSMITTER SWITCH This switch (ON - OFF) controls primary power to the VHF A 
2-POSITION TOOGLE transmitter (296.8 mes). In the ON position, electrical power is 
MAIN-MAIN applied to the transmitter assembly, and in the OFF position power 

to the assembly is interrupted. 

13-S-8 TRANSMITTER/RECEIVER This switch (PRM-OFF-SEC) selects either of two redundant 
3-POSITION TOOGLE S-band transmitter/receiver combinations. The redundant 
MAIN-MAIN-MAIN components involved are: power supplies, receivers, PM 

modulators and transmitter chains. In the OFF position power to 
this S-band equipment is interrupted. 

13-8-10 VHF A RECEIVER SWITCH These switches (ON-OFF) control primary power to the VHF A 
13-8-15 VHF B RECEIVER SWITCH receiver (296.8 mes) and VHF B receiver (259. 7 mes) respectively. 

TWO 2-POSITION TOOG LES In the ON position, electrical power is applied to the A or B 
MAIN-MAIN receiver assembly and in the OFF position power to the assembly 

is interrupted. 

13-8-11 TAPE RECORDER SWITCH This switch (ON-OFF) is used in conjunction with the VOX circuit 
2-POSITION TOOGLE for controlling tape recording. In the ON position the recorder 
MAIN-MAIN equipment is capable of being turned on and off automatically 

under the control of the VOX trigger signal. In the OFF position 
the VOX trigger signal to the recorder is interrupted. The re-
corder unit includes a ten-hour tape supply. End of tape sensing 
provides automatic turn-off and termination of tape movement. 

13-S-12 VHF B TRANSMITTER SWITCH This switch (VOICE-OFF-DATA) provides primary power to the 
3-POSITION TOOGLE 
MAIN-MAIN-MAIN VHF Btransmitter (259. 7 mes). In the VOICE position the transmit-

ter can be used for voice transmissions , and in the DATA position. 
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Code 

13-S-12 

13-S-13 

13-R-10 
13-R-15 

13-FL-1 

SUBSYSTEM: COMMUNICATIONS (FUNCTIONAL GROUPING-13) 

Control/Indicator 

PCM RATE SWITCH 
2-POSITION TOGGLE 
MAIN-MAIN 

VHF A SQUELCH CONTROL 
THUMBWHEEL 
VHF B SQUELCH CONTROL 
THUMBWHEEL 

TAPE STATUS 
2-POSITION FLAG 

Function 

this equipment can be used to transmit PCM data to the CSM. 
However, in the DATA position, 13-S-13 must be in the LO 
position. In the OFF position power to the assembly is 
interrupted. 

This switch (HI-LO) selects thr high or low bit rate telemetry to 
be transmitted via PCM to earth on S-band. Additionally, with 
this switch in the LO position, and with switch 13-S-12 in the 
DA TA position, telemetry data is transmitted to the CSM and 
recorded there for eventual re-transmission to earth. (Used 
when LEM is not LOS with an earth station. 

These thumbwheels ( !NCR) permit continuous adjustment of the 
threshold of the VHFA or VHFB receiver squelch circuits. That is, 
they adjust the level which the incoming signal must exceed in 
order for it to be heard, and thereby serve to reduce the noise 
level in the VHF A or VHF B receiver during periods when no 
voice signal is present. 

This flag (GREY-BARBERPOLE) indicates, in the grey position, 
that the tape is moving and that voice recording is taking place. 
Conversely, the barberpole position indicates that the tape is not 
moving and that voice recording is not taking place. 
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TRACK MODE 

AUTO 
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SLEW 
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Code 

14-S-3 

14-S-5 

14-S-6 

14-M-1 

SUBSYSTEM: COMMUNICATIONS ANTENNAS (FUNCTIONAL GROUPING-14) 

Control/Indicator 

TRACK MODE SELECT SWITCH 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

S-BAND ANTENNA SELECT 
SWITCH 
3- POSITION LOCKED ROTARY 

VHF ANTENNA SELECT SWITCH 
3-POSITION ROTARY 
(1- POSITION LOCKED OUT) 

DIGNAL STRENGTH INDICATOR 

Function 

This three-position toggle (AUTO - OFF - SLEW) selects the 
control mode by which the S-band steerable antenna is positioned. 
In the OFF position, power to the antenna drive motors is interrupted. 
In the SLEW position the steerable antenna is positioned by using 
14-B-1 and 14-B-2 to peak 14-M-1. In the AUTO position, the earth 
sensor is activated, which will automatically keep the antenna 
pointed at earth, provided the antenna is oriented to within ±10 
degrees of the earth. 

This four-position rotary (1 - 2 - SLEW - LUNAR STAY) provides 
selection of any of the four S-band antennas for communication with 
earth. The 1 and 2 positions select forward and aft omni-directional 
antennas respectively. The SLEW position selects the steerable 
antenna, and the LUNAR STAY position selects the S-band erectable 
antenna for use during lunar stay. A lock mechanism is incorporated 
in this to prevent inadvertent selection of the LUNAR ST A Y 
position. 

This rotary (1/PLSS TEST -2 EVA) provides for selection of 
either of two VHF antennas. The 1/PLSS TEST position is used for 
checking out the Portable Life Support System. Positions 1/PLSS 
TEST and 2 are used for normal VHF communications. The EV A 
antenna is not provided, therefore the EV A position is not to be used 
due to possibility of equipment damage. The EVA position is 
mechanically locked out on the panel. 

This indicator displays the intersity of S-band signals received 
from the earth. It is utilized in conjunction with 14-B-1 and 14-B-2 
to manually establish signal contact with the earth. When peaked, it 
indicates that the S-band steerable antenna is pointing at the earth. 
It can be used as an indication of the pointing accuracy of the 
steerable antenna or erectable antenna, or it can indicate which of 
the two in-flight antennas is providing the best link to earth. 

8TA14-005 



Code 

14-M-3 

14-B-1 
14-B-2 

SUBSYSTEM: COMMUNICATIONS ANTENNAS (FUNCTIONAL GROUPING-14) 

Control/Indicator 

ANTENNA PITCH IN DIC A TOR 
ANTENNA YAW INDICATOR 

PITCH SLEW CONTROL 
YAW SLEW CONTROL 
TWO CONTINUOUS ROTARY 
CONTROLS 

Function 

These indL: alors display the pitch (14-M-3) and yaw (14-M-4) angles 
of the S-band steerable antenna. The antenna pitch limits are 255 ° 
above and 75° below a plane parallel to the vehicle Y-Z plane. The 
antenna yaw limits are 75° to the left and 75° to the right of a plane 
parallel to the vehicle X-Y plane. Then, the antenna is positioned to 
the desired pitch and yaw angles by using 14-B-1 and 14-B-2, and by 
reference to the antenna pitch and yaw indicators. 

Each of these rotary controls actuates a synchro transmitter which 
generates position command signals to the antenna drive assembly 
in the pitch and yaw axes, when 14-S-3 is in the SLEW position. 
Positioning these controls transmits corresponding position 
commands to the antenna drive assembly in two axes, and position 
signals from the antenna assembly drive the panel indicators 
(14-M-3 and 14-M-4). 

8TA14-005.1 
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Code 

15A-S-1 
(15B-S-1) 

15A-S-2 
15A-S-9 
(15B-S-2) 
(15B-S-9) 

15A-S-3 
(15B-S-3) 

15A-S-4 
(15B-S-4) 

SUBSYSTEM: AUDIO CONTROL (FUNCTIONAL GROUPING- 15) 

Note: The Commander's Audio controls (15A) and the Systems Engineer's 
Audio controls (15B) have identical components. Therefore, this 
listing and description of controls applies to both functional groupings. 

Control/Indicator 

S-BAND SWITCH 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

VHF A SWITCH 
VHF B SWITCH 
TWO 3-POSITION TOGGLES 
MAIN-MAIN-MAIN 

INTERCOM SWITCH 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

RELAY SWITCH 
2-POSITION TOGGLE 
LOCK-LOCK 

Function 

This three-position toggle (S-BAND T /R - OFF -S-BAND RCV), 
in the S-BAND T /R position, routes received S-band voice to the 
headset and mike amplifier outputs to the PMP for transmission 
via S-band equipment. In the OFF position, neither the S-band 
receiver nor transmitter output is routed through the audio center. 
In the S-band RCV position, the audio center is enabled to accept 
received S-band voice. 

These three-position toggles (T /R-OFF-RCV), in the T /R position, 
routes received VHF voice signals to the headsets, and mike am
plifier outputs to the PMP for transmission via the VHF equipment. 
In the T /R position, the VOX keying voltage is routed to the VHF 
transmitter. In the OFF position neither the VHF receiver nor the 
VHF transmitter can be utilized. In the RCV position the audio 
center is enabled to accept received VHF voice. 15A-S-2 and 
15B-S-2 enable these control capabilities with the VHF A equipment. 
15A-S-9 and 15B-S-9 enable these control capabilities with the VHF 
B equipment. 

This three-position toggle (JCS T /R - OFF - JCS RCV), in the JCS 
T /R position, routes mike amplifier outputs to the JCS bus and from 
there to the headset . In the OFF position the intercom capability is 
disabled. In the JCS RCV position voice signals on the JCS bus are 
routed to the headsets. 

This two-position toggle (RELAY ON - RELAY OFF), in the RELAY 
ON position, establishes a voice conference capability among the 
earth, LEM and the extra-vehicular astronaut, and relays received 
extra-vehicular astronaut biomed data to earth. In the RELAY OFF 
position these capabilities are not enabled. Only one relay switch 
should be "ON" at a time. Appropriate switch positions on both audio 
control panels must be selected to establish the desired relay link. 

8TA15-005 



SUBSYSTEM: AUDIO CONTROL (FUNCTIONAL GROUPING-15) 

Code Control/Indicator Function 

15A-S-5 AUDIO CONTROL SWITCH This two-position toggle (NORM - BU) selects the audio center 
(15B-S-5) 2-POSITION TOGGLE and microphone circuit which is to be utilized. In the NORM 

MAIN-MAIN position the crewman is using his own audio center and micro-
phone assembly. In the BU position he is utilizing the other 
crewman's audio center and microphone assembly. 

15A-S-6 VOX SWITCH This three-position toggle (ICS/XMTR - ICS-:- PTT) selects the 
(15B-S-6) 3-POSITION TOGGLE manner in which the various equipments are keyed. In the ICS/ 

MAIN-MAIN-MAIN XMTR position the VOX control circuitry in the audio center is 
enables to key both the intercom and selected transmitter(s). 
In the ICS position, the intercom is always "hot" (e.g., an open 
line continually exists between the astronauts); selected trans-
mitters are keyed only by the push-to-talk (PTT) switches 
(15-S-10 and 15-S-11). In the PTT position the VOX circuit is 
disabled and both the intercom and selected transmitters can be 
keyed only by the PPT switches. In any switch position the PTT 
function will override the VOX mode. 

15A-R-7 ICS VOLUME CONTROL This thumbwheel ( ♦ INCR) permits continuous adjustment of the 
(15B-R-7) THUMBWHEEL level of the audio input of the ICS to the headset. Movement of 

the thumbwheel in an upward direction increases the volume; a 
downward movement decreases it. 

15A-R-8 VOX SENSITIVITY THUMB- This thumbwheel ( 4 INCR) permits continuous adjustment of the 
(15B-R-8; WHEEL threshold of the VOX control circuit in the audio center. Move-

ment of the thumbwheel in an upward direction increases VOX 
sensitivity, a downward movement decreases it. 

15A-S-10 PIT SWITCH This momentary pushbutton, located on the astronaut's attitude 
(15B-S-10' MOMENT ARY PUSHBUTTON controller, is used to key the intercom and/ or selected trans-

mitter(s). 

15A-S-11 PTT /KEYER SWITCH This momentary pushbutton, located on the astronaut's LM 
(15B-S-ll) MOMENT ARY PUSHBUTTON Communications umbilical, is used to key the intercom and/or 

selected transmitter(s). Additionally, in the event of a voice 
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SUBSYSTEM: AUDIO CONTROL (FUNCTIONAL GROUPING-15) 

Code Control/Indicator 

15A-R-12 VHF A VOLUME CONTROL 
15A-R-13 VHF B VOLUME CONTROL 

(15B-R-12) TWO THUMBWHEELS 
(15B-R-13) 

15A-R-14 S-BAND VOLUME CONTROL 
(15B-R-14) THUMBWHEEL 

15A-R-15 MASTER VOLUME CONTROL 
(15B-R-15 THUMBWHEEL 

Function 

communication failure, the S-band Function switch 13-S-4 can be 
placed in the KEY position, thus enabling this PTT switch to serve 
as a Morse code keyer. (In this mode, the PM section of the S-band 
transmitter is automatically utilized to transmit Morse code.) 

These thumbwheels ( ♦ INCR) permit continuous adjustment of the 
audio level of the VHF A and VHF B receiver signals to the head
set amplifier. 

This thumbwheel ( ♦ INCR) permits continuous adjustment of the 
audio level of the S-band receiver signal to the headset amplifier. 

This thumbwheel ( ♦ INCR) permits continuous adjustment of the 
level of all audio outputs (received VHF A and B, JCS and S-band) 
from the headset amplifier · simultaneously. Thus, individual 
input levels would be set by using the respective volume control 
thumbwheels, and the overall level would be adjusted with this 
thumbwheel. 

ST A15-005 .2 
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Code 

16-R-2 

16-R- 3 

16-S-1 
16-S-9 

16-S-2 

16-S-3 

SUBSYSTEM: LIGHTING CONTROL (FUNCTIONAL GROUPING-16) 

Control/Indicator 

ANUN/NUM CON 'fROL 
CONTINUOUS ROTA RY 

INTEGRAL LIGHTING CONTROL 
CONTINUOUS ROTARY 

SIDE PANELS SWITCH (CDR) 
SIDE PANELS SWITCH (SE) 
TWO 2-POSITION TOGGLES 
MAIN-MAIN 

EXTERIOR LIGHTING CONTROL 
5-POSITION ROTARY 

INTEGRAL OVERRIDE SWITCH 
2-POSITION TOGGLE 
MAIN-MAIN 

Function 
This contmous rotary (UlM .l:HUUtt 1') controls the brightness of the 
annunciators (except the C/ W PWR annunciator), the component 
caution lights, incandescently illuminated pushbuttons, the electro
luminescent numeric displays and time-shared displays (i.e., tem
porary legends or multipliers). 

An override switch (16-S-4) is provided for the annunciators, 
component caution lights and pushbuttons, and a second override 
switch (16-S-5) for the EL numeric and time-shared displays in the 
event that either portion of the ANUN/NUM control fails. 

This continuous rotary (DIM BRIGHT) controls the brightness of the 
low level EL integrally illuminated markings and displays from DIM 
to BRIGHT. Should this control_ fail, or if the brightness range is 
inadequate, it may be bypassed by 16-S-3. 

These two-position toggles (ON-OFF) provide ON/OFF control of 
the CDR's and SE a side panel EL illumination. In the ON position 
these switches connect the integral lights located on the CDR's 
and/or SE's side panels to 16-R-3 and 16-R-3. In the OFF 
position, the side panels are not connected to 16-R-3 and 16-S-3 
and are therefore not EL illuminated. 

This five-position rotary switch (DOCK-OFF; TRACKING: DIM-OFF
BRIGHT) controls the docking and tracking lights. In the DOCK 
position the docking lights are turned on. In the DIM and BRIGHT 
positions, the tracking light is turned on at 0.67% and 100% bright
ness respectively. The OFF positions interrupts power to either 
docking or tracking lights. 

This two-position toggle (ON-OFF) supplies full voltage (115 V, 
400 cps) to the low level EL integrally illuminated markings and 
displays. In the OFF position, the intensity of these markings and 
displays are controlled by 16-R-3. In the ON position, 16-R-3 is 
bypassed and 115V 400 cps is applied directly to the EL markings 
and displays. 

8TA16-005 



Code 

16-S-4 

16-S-5 

16-S-6 

16-S-10 

SUBSYSTEM: LIGHTING CONTROL (FUNCTIONAL GROUPING-16) 

Control/Indicator 

ANUN OVERRIDE SWITCH 
2-POSITION TOGGLE 
MAIN-MAIN 

NUM OVERRIDE SWITCH 
2-POSITION TOGGLE 
MAIN-MAIN 

FLOODLIGHT CONTROL 
3-POSITION TOGGLE 
MAIN-MAIN-MAIN 

LAMP /TONE TEST SWITCH 
8-POSITION ROTARY 

Function 

This two-position toggle (ON - OFF) provides a full voltage bypass 
of the brightness control of the ANUN portion of the ANUN/NUM 
control. In the OFF position the annunciators, component caution 
lights and incandescent pushbutton intensities are controlled by 
16-R-2. In the ON position that control is bypassed and 5 V DC is 
applied directly to the annunciators, component caution lights and 
incandescently illuminated pushbuttons. · 

This two-position toggle (ON-OFF) provides a full voltage override 
to the brightness control of the NUM portion of the ANUN/NUM 
control. In the OFF position, the electroluminescent numerics 
and the time-shared displays are controlled by 16122. In the ON 
position that control is bypassed and 115 V 400 cps is supplied 
directly to the numerics and displays. 

This three-position toggle (ON - OFF - PARTIAL) turns on all the 
floodlights in the ON position. In the PARTIAL position, only the 
two overhead floodlights, fitted with reflectors (which can be 
rotated), are turned on. In the OFF position, all floodlights will 
be turned off. The two overhead lights can also be turned on by 
opening the overhead hatch. This overrides all positions of 16-S-6. 

This eight-position rotary (OFF - ALARM/TONE - C/W 1 - ENG PB 
and C/W 2 - C/W 3 - C/W 4 - COMPNT - OFF) is used to perform 
the following test functions. In the ALARM/TONE position, it tests 
the lamps in the Master Alarm buttons (6-S-2 and 6-S-3) and the 
Audible Tone (6-T-1). In the C/W 1 position it tests the lamps in one 
bank of the Caution/Warning annunciators (6-DS-1 through 6-DS-10). 
The ENG PB and C/W 2 position tests the lamps in the Engine Start 
(l-S-2) and Stop (l-S-3 and l-S-4) buttons as well as the second bank 
of C/W annunciators (6-DS-11 through 6-DS-20). In the C/W 3 and 
C/W 4 positions the lamps in the remaining two banks of C/W annun
ciators (6-DS-21 through 6-DS-30 and 6-DS-31 through 6-DS-40) are 
tested. In the COMPNT position the lamps in the Component Caution 
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SUBSYSTEM: LIGHTING CONTROL (FUNCTIONAL GROUPING-16) 

Code Control/Indicator Function 

16-S-10 lights and lunar contact lights are tested. OFF positions are 
(cont) located at each end of the switching sequence. This will permit 

the switch to be placed in an OFF position, without recycling 
through all of the test positions. 

8TA16-005.2 
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Code 

17-S-1 

17-S-2 

17-S-3 

17-S-5 

SUBSYSTEM: RADAR CONTROL (FUNCTIONAL GROUPING-17) 

Control/Indicator 

MANUAL SLEW SWITCH 
SPRING LOADED 4-WAY 
CENTER OFF TOGGLE 

SLEW RA TE SWITCH 
2-POSITION TOGGLE 
MAIN-MAIN 

RNDZ RADAR MODE SWITCH 
3-POSITION ROTARY 

LDG ANT SWITCH 
3-POSITION TOGGLE 
LOCK-LOCK-LOCK 

Function 

This four-way toggle (UP - RIGHT - DOWN - LEFT) slews the 
trunnion and/or shaft servos positioning the Rendezvous Radar 
antenna for manual acquisition of the target and subsequent auto
matic tracking. Two antenna slew rates are available through 
17-S-2. Target acquisition is determined from 17-M-1 and 
AUTO TRACK is enabled through 17-S-3. The position of the 
Rendezvous Radar antenna (shaft and trunnion) can be determin~d 
from either the Commander's or Systems Engineer 's FDAI 
(9-M-1 or 9-M-6) pitch and yaw error needles when the Rate/ 
Error Monitor switches (9-S-2 and 9-S-7) are positioned to RNDZ 
RADAR. 

This two position toggle (HI-LO) provided two rates for manually 
slewing the Rendezvous Radar antenna. The HI slew rate is 
7 /sec. and the LO slew rate is 1-1/3° /sec. The HI slew rate is 
used for quick, coarse adjustments to guide the antenna in the 
direction of the target. The LO slew rate is used for slow, fine 
adjustments to drive the antenna toward maximum signal strength 
as monitored on 17-M-1) thus enabling the subsequent initiation 
of auto track through 17-S-3. 

This three-position rotary (AUTO TRACK - SLEW - LGC) enables 
control of the Rendezvous Radar antenna drive. In the AUTO 
TRACK position, track is maintained by comparing the received 
radar signals from the shaft and trunnion channels; the resultant 
error condition signals are used to drive the antenna servos thus 
maintaining track. In the SLEW position the Rendezvous Radar 
antenna drive is controlled manually from 17-S-1. In the LGC 
position the computer automatically drives the antenna towards 
the target. Once the target is acquired the Radar will auto
m atically maintain track and the No-Track component caution 
light (17-BS-1) will extinguish. 

This three position toggle (AUTO - DES - HOVER) in the AUTO 
position enables the LGC to position the Landing Radar antenna 
from position 1 (DESCENT) to position 2 (HOVER) at the appropriate 

8TA17-005 



Code 

17-S-6 

17-S-8 

SUBSYSTEM: RADAR CONTROL (FUNCTIONAL GROUPING-17) 

Control/Indicator 

RADAR TEST SWITCH 
3-POSITION TOGGLE 
MAIN-LOCK-MAIN 

TEST /MONITOR SWITCH 
6-POSITION ROTARY 

Function 

mission time. The antenna is in the descent position until Hi
Gate; the LGC commands it to the hover position shortly there
after. The LGC cannot return the antenna to the descent 
orientation. The DES and HOVER positions provide an override 
of the antenna position drive signal in case of LGC/ Antenna 
interface failure. The DES position is also used to reposition 
the antenna after testing. 

This three position toggle (RNDZ - OFF - LDG) provides signals 
to the Rendezvous and Landing Radar's test circuitry. In the 
RNDZ or LDG position, test circuitry is enabled and Rendezvous 
Radar or Landing Radar performance is determined by monitor
ing 17-M-1, the Altitude/Range meter (9-M-9) the FDAI shaft 
and trunnion needles (9-M-1 and 9-M-6), and the X-Pointers 
(9-M-2 and 9-M-3) after the appropriate positioning of 17-S-8. 

This six-position rotary (LDG RADAR PWR: ALT XMTR - VEL 
XMTR; RNDZ RADAR: AGC - XMTR PWR - SHAFT ERR - TRUN 
ERR) selects either Landing or Rendezvous Radar test data or 
flight performance data for monitoring on meter 17-M-1. In the 
ALT XMTR position, the altitude transmitter power output is dis
played on 17-M-1 during testing and flight operations. In the VEL 
XMTR position, the velocity transmitter power output is displayed 
on 1 7-M-1 during testing and flight OJE rations. In the AGC posi
tion during testing, a specific value of receiver signal strength 
will be displayed on 1 7 - M-1; however, during flight operations the 
signal will vary. In the XMTR PWR position, during flight oper
ations a specific value of transmitter output power is displayed on 
17-M-1. In the SHAFT ERR and/or TRUN ERR positions, during 
testing, angle error signals will be displayed as needle fluctuations 
with equal amplitude on 17-M-1. During flight operations these 
error signals will be displayed as needle fluctuations which repre
sent the smoothness of servo tracking, and will usually be unequal 
in amplitude. 

ST Al 7 -005 .1 
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I 

I 
f . 

Code 

17-DS-1 

17-M-1 

SUBSYSTEM: RADAR CONTROL (FUNCTIONAL GROUPING-17) 

Control/Indicator Function 

NO TRACK LIGHT The illumination of this light indicates that the Rendezvous Radar 
COMPONENT CAUTION LIGHT has broken track (data not good). It functions independently of the 

position of the RR mode switch (17-S-3). 

SIGNAL STRENGTH METER The Signal strength meter displays Landing Radar and Rendezvous 
Radar data as selected by 17-S-8 for test and flight operations. 

8TA17-005 .2 
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TIME 1------------+----------f--B---K---K 

INDICATOR I 
I ,-----------;::::::::::::::::::::::::::::::~::-=.-------+- D ---P ---M I PNL XI r - ~N~ R~ I L+ J 

I +028 4CB29 

t- _I_ I RR PRIME PWR PJI05 PJP45 JP239 I INPUT 

I 
O o l J --N -A SMOOTHING 

15A 
I I FILTeR 

5.W. TAP 
CONVERTER 

GN7G31V 

I I L-J-C I ~ GN7630V I 42----

1 
1 

OSCILLATOR 
1 I I I ~ 43 ____ G_N_76_2_9v_ 

I I I I I I I ~ 44 ____ GN_7_62_o_v_ 

I I I ~ r::::1 __ 1 

I I I ~45 

I I I ~ GN76I8V I ~46---

GN7619V 

TO GSE 

1 _I I 3 1GNAL GROUND I 22---S_IG_N_A_L_G_R_O_U_N_D_ 
I ISV AC RND"Z RD~ I 1 - 7 I 400 f1 l 4CB20b I _ PJ240 PJP89 JP39 I - D I 

PJ39 PJP8~ PJ240 I /400H"l. 2¢1 51---99--J-----'-1----I~ I I -----03A I ~--9,8--75~6-ENEf?ATOR :I--______________ A_C::.._::S_:IG:..._N_A_:L:.._c:.GR---=O-'--U-N"-0----1'---74 ~ 

I R..io,· RDR STBY 4CBl56 1 1 I I -= (AEB) I I 
I HEATER STANDBY I I 

1•ll28 3A I P-104 I I I I 
OPR I I I I I ;)(-

1 4CBl55 I HEATER I I TtMP[RATUl?t PJ200 PJP89 JP3", I ~~I< 
I o-~(P_R_E_-_o_P_E._RA_T_IN_G_)_P_w_R ~--1~G ~E~~2~~~s '----------------Ls_c_:s_1_0 ___ 1_00--s-----l-7o ,05 ---T---,-c_,oR I 

7,5A I L RENDI;'ZVOUS RADAR v I LP-tNL XI I I CIRCU IT I - - - - - - - - _A - - - - ELl, CTRONIC. ASSEMB~ _J 
BRE"AKER . V- 17 A 2 

L A PANEL :xI I JPB~,- - Ps2-,,e, -V =:J ---------- 2 AN,EN~A ~---------------' 
~ L._-------- B HEATER j 

} 

LH OPTICAL TRACK\;RI t,../>.. I 
SYSTEM (LOT5) - - ~lt,.J c_____ DEACTIVATED 

DRA'i1N BY GRUMMAN AIRCRAFT ENGRG CORP A .CURCIO 
LAYOUT BY RADA[ RENDE7V0IJ5 
J . DAVILA PRIME HE"ATER POWER 
CHECl<EO BY Plit>J EN6R 28 V C e 115 VAC 

Ille 9.-,.,1 LJ.,,),.,qlfl·Z,·t1 CODE IDE NT NO. 2f.5 12 
GR. LEADER V 

M ODEL I 8Tl\17-00 7 I REV 
n.w.e. 9-19-1,7 LTA-8 



1--- -n-- -1ANTENNA 
ANTENNA FEED 
FEED 

DIRECTIOIJAL 
COUPLER 

PH ASE 
MODUL1'TOR. 

J ' L c;sef -1--7 
1e ) P l':>09 I 

I e) 

J'Z',;!;, I 
(• / 

T I 
TO OPE'gATI0"1ALI 
1~~1RUM Et.JTA.TIOJJ 

(l~OPlc'RATIVE-) 

POLARIZATION 
DUPLE)(ER 

i 
I 
L_,V 

TRUNNION 
CHANNEL 

---~::- -- __ J\r -- --1 
I 

< 
I 

PJ24-I JP20B 
81 ------55 
59 32 
82 SG 
58 33 
8 3 57 
57 34 

-- l0_2_.4-2 5 M-C- 7 

HI PWR 
MULTIPLIER 

C HAIN 

I 
I 

I 
_I 

7 

VHF EXCIT"-l"\0,-j 

£AD~/ 141>-T 
_-SI LE.1-.JCE'li:' 

PJ238 JP241 I -- -- 7 PJ2+0 PJP89 JPS S 1:© 
58 - ---22~ 32. ___ 30 __ 131~GN7E,42E 

-TO POWER 
MONITORING. 
SW. ON G N r b42 
PNLIII 
SEE BTArf-OI~ 

57 42~ 54 -- 3 I -- 132. ~ 
L - - 7 L ---1,-R RE.A _J 

r;;HASE MOD Pwii! 
I PWR SUPPLY I I 
I 

\+25VI JPJ241 JP238 
~ 6 2.--39 

I ~a+-38 

j Das-40 
RRE1' 

TONE 
MODULATOR 

DRIVER 

L ---4--r _ - _j 
174 '2. 

L +_A. /l.. . 
17A. I 

17A2 
LOW 

HI PJ208 J P 2 41 FREQUENCY TONE . 38 ,;,3 
LO . 

MI D L 3 9 G,4 

FRE QUENCY TONE LO G,O G, 5 
1-l l 

1-111.H G,J 41 
FREQUENCY NOTE - P J209 JPZOI 

H H 

-7 

L -1,- - -
RRE A 

Jl7A2 

LOW FREQ. TONE HI J 2 0 2 

Mlc:D'"'D:cL""'E~F~Rc"ic'~c':-;· !cct:::.~=..
3
~'-F--- -"~-"~'- ~1--==~~----- } TO GSE. 

H I. F RE NOTE GN7 <o81F ?4- J233 
D -

DRAWN B Y GRUMMAN AIRCRAFT E NGRG. C ORP, 1,/} . S .. F l>.1'( 
L AY OU, 8Y AIJTE.IJNA A"::JSY~ W t>.NSPONO l:R 
J . DAVIL A 

~ECKED BY ;fY.E.NGR 
MODE W /\CKE:R ll·J1l·RFl>.CE 

<'.'. 9-/9<,7 ;,1, •. ,.,., CODE IDEN T. NO. 2~5 (? 
GR LE A.DER u MODE~I 11\£11, 

ll> -w.R.~-19-~7 lTA- STA/1 ,-008 



ERROR RET J P202. 
<,,<,, - G,1J7<.4 S --} 
C.7 - f\E, ---- TO G.'5E 
r.<o -GtN7<.4i --

P J 2 40 

f------- ---+----- -l-- : ~~ RH _ ~~ _G_>1_ 7_<o_4_8_}-® 
'------ SEE e,,_,,_ 

O -2 VRII-!> 
1.7..,_C. - -+-- +-' AGC 

'1.. 
SE.E. 
8TA17-ooe 

RECEIVE!'\ 
A'5'.,E1',\l!>\..',> 

0 - 2 VRM'5 
1.7>,\C. - -l-+--~ 

P'li>-SE 
':,E."1':,\TtVE 
DETEC.TOR 

\..OWP,I.S':, 
1'1\..TER 

01:, 

T O FiL,ER 
7 '5E.E. 'oTAt;- 0 10 

<. .e tv\C PWF\ L ~---------------------+-----------_..::.._..::..:.::.. __ I----- DIVIDER 

A G '51 /J l>--C - - - - - - JP2.~I ____________ _ _, 

I -RAOA.R - ~ - - PJSB PJP 89 Jit_o_o_T_ E._<s._T_ E_IJ_A_B_L_E._ S_uP_P_~:'.J::::i;:::::::::::::::::::::::::::::--~ SE\.F -TE'3T ;i;,!...-1so--1so--- 54 1-\I 
II SEE 8 TA I 7-020 ~141-1~9--- 76 _ ____,,5c.,Ec;,L,_F_-_,_i.,,E,,._T'--'E,:"-l=...,_~'--'\.='O"-----------

FOR COI-J T. ,L I ,----"-- ---'--~ 1..21:....s~ ~\ r - ~~fo_J I PH"-'">£. !>HIFT ( PH"':>E ""ODE. I-+-- +-' 
• PNL lIL ATTE.WVATORS OSC.ILL"'-TOR 

l 
'5EE ST"'-17-006 

P .ll.09 JP2.0I 

{:: ___._ ........... : 
~ G. (ll ,:) 

- - -+- --BUILT tt< POLi>,RtT~ SWtTC.I\ 
,Ee.T TRUNNtOlJ )(3 MU\.•IPLIER 

-~-----T:~'i-' ~~..... SQVM\E w,._v .. G.EN 
RC PHJ>.!> E. ':>111fTERS 

TE~~ll~):,T t l>R1VEI\S 

v REG, I-+-- ----- - iRAI-JSP0 l,JOE.R. MODE 

" REG. l-+------ - -

1 : - <ov REG. ,-----
I 
I - PWR ':,Ul'l'lY 

I 
I 
L __ __ ___ _ 

BUILT 11,1 TE5T 1 

I 
I 

RRE~ I _ _ _ ___ J 

OR"-WN BY 
T ~QLLOWAY 

L"YOUT BV 
j . Q1'VI L,._ 

Ht ~~ <- \:, Bv 
'JC Q-14 &.7 
(;R L"E.P..OtR 
"·"'-R g_ ,.,_., 

6PFS 
P HASE DETE C.T0RS 
C.01\ER EI-JT} 
DE TE.C.,OR 

l'<C.QUl':>IT ION t 
'5YN C.H RONI-Z.t-TIO 
LOC:,.IC. 
lNTEuR />\TOR 

DC. TO Pl>., 
CO N VE.R,E.R 

CIRC.V IT CONTROL 
G, - C.ENER._,OR 

111 BIT U/0 tOUtnER 

TR"->-ISFE.R G.lffES 

TRl'.NSFER G-"-"f£$ 
i ':>CALE L QG.\C. 

Tl..,._'c. DEL"-',> 

~\ ~ ;; {~;: T ,--+-+-< 
CO\v\PII.R/1.TOR 

(,\ BIT OEL"-Y LIWt.) I 
I 

_ _j 

$ELF T[STCKT~OUTPlJTS OF RMJG E 
TRII.C<eEe~ Mi6LE iRAC<C.Ei<'. w;sy-

BTA\l-009 REV 



D E TEC TOR 
8TA. 17- 00 9 

THRE$HOLD 
7 1-----tFILTE.R t-----t D ETECTOR 

FRO\J'\ PWR 
vco 

DIVIDER 

C- )12. V 
REG 

+ bV 
REG 

l>.CQUISIJIOI\I 
LOGIC ,;: 

~ -8 MC TPD 

+4v 
REG S\!JEE P GEN+-----tl------------"--"A?-;,;;-;;~~~;;,j;,-..--;:=rc;-----,~ 

+4."3V 

REG I 
IPWR SUl"P\...Y 
L.._ - ___J 

FREQ\JE.NCY 
TRJ>..CK'i:.R 



PUL"5E.. 
GG.N ERATOR 
8,- DISPLAY 

DRIVER 

~2_o_o __ P_~~a_9_.c.X_R..coc...N---'-D-'E:...R_.c.M.c0c.Dcc...=E:;_ _ _ ~ ..cEc.Rc...c..lA_;:Lc....c.RA-'---N_;:G_E_:D_A_:r_ A. ____ ___ __;H.:;lc::G,::..H.:_ ___________________ ~ 
I L O W s----7b ------ ---------------------= '-'--------------------~ ____ J3 _ _;Dc..o=-P...:P_;:L:.:E=-R_ (" R_ A_N_ G.::..;;E:...-_RA__;__.::~...:E= ) ...:s::..E.=-N...:Sc.E=-S=-=-U-'-P-'-P-'L~Y'----------"H-"1c.=:H ___________________ _ 

,4 ____ t4 __________________________ _:L::?::..Vv:..:..._ _ _ ________________ -i 

3 
____ ~ --RA~c...NG--=-.E.=-_R-'-A-'-:r_E-'-D'----IS=-P-'L'-'A-'--'Y--'S=-H"-1'--F _Tc_P_U= L 'c:>= E=-..:S:...· _:·=5:.:"5~ K:.:C:;_ ___ _;H.:;l.::G,c;.H.:_ ____________ ______ _ 

I L0 W 

~ 5 - - -- ~
7 

PJ200 P.J P89 HK,f.l 

1
1 

5E E F,eo~{- Bl ___ 7
8 

_ _ c_R°'A_;c;_>-l~G=E:..-_..:cR"-A-'-T'-'E-"-P'-'-R"F ____________________________ _, 

I 8 TAl1-010 , ,.EQ ( I 
1 T~~ c - 'Jt, - --79 - --=Gce"-l= ' c::(;:,=14::..,L=-_________ _,L:::O=W'----------- ---------~ 

3 5 
____ ~ D ISPLAY Tl lvl lN G SIC.NAL HIGH 

36 ---e\ ___________________________ __:L:.:o::..w __________________ _ 

LE F A CTOR H IGH P.JP 

LO W 

HIG l-1 
I 

LEM LO W 
2 24 
74 

DATAG,0OD GU IDAN C E 
I COMPUTER 
I L O W - SCALE FACTOR 11IGH 

75 
I LO W 
I P N R <> N LG,C M OD E 

4 9 
' I C O MMO N 

HIGH 

LOW 

_/\, -

SL=.F.: D(C 
8TA9-O19 

DRAWN BY 8-Z.: GRUMMAN AIRCRAFT ENGRG CORP JFDAVl :S 
LAYOUT BY COiVIPU TE-R. I 1-JT&R FACE. 
JDAV I LA Ut-J IT OUTPLl1S 
'j'/g'!::; PR0J ENGR 

11 . ,\.:.,L<r.,.., CODE IDIS>IT NO ?C.<S / 7_ 

GR LEADER 0 t-¥R~'.BI B TA 17-0 11 ' REV 
.1> .., ,(! 9- 19-67 



I 
I 

--- --- --- --- --- - - - --- - -- ---- ---- --- --- ------ --- 7 

I 

I 

I 

I 
SEE 

BTAl7-0/I 

I 2 

I 

I 

I 
I 
I 

,---------------7 I ~-•c-i- ~•T 17 
FROM XFONDER 

MODE 
TRACKER 

SEE 8TAl7-00, 

17 

TRANSFER 
<,ATE5 f JOlJ..E 
LO<,IC 

GATE 

---- GEN 

PWR SUPPLY 

RANGE RATE 
WITH BIA5 

SIT 8TAl7-0IO 

20 

4BV REG- I---'-------' 

I~ BIT 
HI SPEED 
COUNTER 

15 EIIT 
SHIFT REGISTER 

~ 

·'o" DATA 0VTPVT 
1-------l C KT 

I PJZ00 JP24'l JPJ224 SG,F'<!- I 
1------

1

- -- I --8 --~b--1 27 

1------

1

--

1

-3 --20--~
1

7-- 22

1

7 I 

B 
u 
F 
F 

G,1--} TO 6SE'o' oATA 
GN7G,27V 

1-----r.o -- 7voc 3. 2 KPP5 I I 

I LGC I 

1-----S'l--} TOGSE " 1'0ATA 1' I 
l----'-----55-- 7VDC 3.Z KPPS GN7!,,2BV I 

5"/.P4 . " i DATA OUTPUT,__ _______ " --2 1 -42--126 I 
CKT 8 --3q --23--2r 

L+J 

L ___ - ------t---- REl'lDEVOU5 RADAR 

17A 2 

DRIIWN BY & RUMMAN AIRCRAFT ENGRGC0RP A . SCHEIBER 
LAYOUT SY COMPUTl=I< 11.JTHi! FACE Lll\.l 1r 
J. DAV ILA 

OUTPur~ io L.GC. 
~:~~~~'( PROJ tNGR 

~ ,,c)M~{Jq , ... , CDDE l~T NO zr.s-12. 
t;R L[AD[R u MODEL I BTA\7-0/2. L A w.~ 9- 1, -tl LTA-8 



'!:>E.E 
8TAl7-oOe 

F120'-'\ />..,CA 
ATil1Ut::e. 
CO>.J"TR:OL 

S EE 81A. 11-01~ 

DllAW'-l li!>Y 
fl -CHIZI .. Tll>>-.1 

LA'(OWT li!>'1' 
..J. Dl>'II \..,_ 

CHEc..::eD eY 
,L/C P-tf-•7 
~ . LEJ>l:,l!IZ. 
,-.,_(?_ 9- /9-V/ 

Pl1D.JE~ 
~.,s;: .u. ~-,.., 

u 

JZ.02 

t--=--r;}c:~E 

.L..----t-6'-:-:5Ee= I Bi ... 'l-OlGo. 

Q~UMMAN Al0:2AF1 ~la;, calP 

R.R. INPUTS TO STRENGTH METER 
I TO S£RVO AMPLIFIER ASS Y 

CC0E, \DEJ-IT ")0. L c,,::,\ G. 

L"T°A-e I 8TAl7-01~ f~ 



AC PWR ¢ B 

r' i ,. AC. PWR </)A 

0::, 0 

I - - - - ~ ~ !jl ~o PREAMP,( aj 
V\ ~0 MOD. OFANTEN~A 

JZOZ. 

31-} 
33--
3z.--

GN7G,55\/ 
TOGSE 
G N 7G,5G,V 

JZOZ. 1----7 _ 

{

--G,5 1 GN 7io89 QI ~'/{s:E_ 
5

, J N9001 I ~ '--84- -} To Dl=I -SIG , 

I ! 5 c~ ASSY. S E.E STA 17-1 
~ < '.> @1 01:, 

I 
>-~~+-9+'·~~--_,,.__ ,;---.,+--1----+-'-P-J

7
~<l l<1JB MOTOR EXC. , J~~~ - - - - - - - - -

pWR.SUPPLy >--+...,-+-+----+l_l._ __ +--1-7'2- (2)Af 8 MOTOR EXC. RET. 31 ---1 
GEN f-__.,_._-+-+-- ._1 _ _____ 47 0A MOTOR E )(C. . S3'___J 

7 
TO 

GSE 
-- .., ___ _ , G N7G>90 lJ. C.OND. 
- -eo3 ' I :i '--82--

JN9013 <ll ~8.3--
_ _,4 I -I GN1?2.7 J 2.02. 

I 40orl ,. I ,., ©A D10:0FF Exe. . JP?.oB I 
I RQE!¢ >---11>-+·-+--+--+-------+-' - -;o 0 A P1c.KoF'F Exe . R ET. ~~ ---1 

L-----1,,--_J I 4 8 (Z)B MOTOR EXC... JPff~ 
I ,_ _ ____ --+1 __ 73 !2l Ai;e M OTOR Exe . RET. .3o---l 

I GN772.I;, ';;=} TO 
SPAR E. 

7
__ GS E SHAFT f TRUNNIO/y, 

ERIIOR SIG~\S 1--- -l-l 
'----------49 iz!A M OTOR EXC , sz___J I I IZlA P IC KOFF E)(C. J P208 I 

@ri 
8TA.\l-013l I 

BTAl?- 0 10 I 23 SLe-W MoOe- j;EL 

(.2 2- ci(RO ToRaU€1 SEL 

VOTING 
LOGIC 

L ______ l ~I {l}A PIC.KO/::'ic: EXC, RE T 3 4 ---1 L _________ ~ I D7 
RETURN v P2.3~ 
GYRO #I TORQUER SIG. _;.~ ___J 

GYRO f-------7~- ----------------------- ; RETU RN 55---I 
>----~., TORQUE R GYR0 #-2 .ORQUER. SIG . ___J 

DRIV E RS 1 4 
RETURN 

33 
1-----., I I:, GYRon3 TORQUEl2. SICS. 1~=::j 

f-------7~------------ - ------- ---- 14 l<,ET ---1 1----- --+-I ____ ____________ ________ ~~ G,YR0"'4 T ORQUER. S1G. :~ ___J 

I 

'---~ I I SHAFT COMPENSATED GYRO E RROR J 2.0'l. 

R ETURN 
4
---} I 

TRUNNION COMl"'EN SAT ED GYRO ERRo~I ~ == T O GSE JPZ.3 

}@ - ----- -------4 5 51-!AFr G-(RO O<.Jf PUT SlC.lv"'- L 5 
i-gur,,Jt-llO"-' ouTPuT Sl 6 >-'A L S -_ --t- 30 BT,o._11-015 ------------ ¾ 

-----------ZG, 
!:==}To MOO E- ~ 1s.1 171c ,,._,10N ~ ) I PJZ.38 MODE sw.AC.TIVATG J PZOo ----------47 

•8 /,,I --1,, 
f-- - - - ----- -------~+---t;,9 RETU RN toO --J\?.3 SEE 8TAIJ-O\'j 

8 I 

I 

I 

- --------43 I 
I 

ANGLE I 1".B VAC 800 Hi! OR 15 VAC 400 H 2 
ELECTRONC.S ZB VAC.BOO He. OR 15 VAC400 He 
MULT IPLI E RS 

I 
} 

(Jz) 'TO BUFFERS 'f- PHA$E 

I 3/is" aoo H~ H1 i>Jzq, Pi PJ 23a 

-------44 
--- - ---34 I 

------~5 
I 

TO RATE INTE<S RA T/NG GYROS 
""I 'It Z # " 3 if ""4 

¢ TEM PE R.A-fURE T HERMOSTAT 

DC ~ 

BRVS+iLES5 
MOTOR. 

TRU NN ION 
A'/.1.S ~ 

D C. 
8RUSHLl=SS. 

MOTOR. 
SHAF-T 
AXI S -

@ 
~ 
TO 8TA 17-01<; 
DUAL S P EED 

---i:,ES0 L VE-12. 
TRUNNION 

~lTSNNAI : 
,o 5 T A \1-0l'7 I 
DU A L S PEED 
Q.E SO L\J ER. I 

c; l e Hll=TER ~ EE BTAq- 015 ~1® 
__ S_ t;_ A_F_T~~~7"'1.--U-N_N_lO_N_ E_/'-._C_IT_A_TL10...:..,.Nec\JLO""-Cf"'A-'-'c;-=--,.E...:L-"...O 7 7 P3 3 2. } '3<l<EE 8TA 17-0l5 

I 
r---'--'----'-'--"-=-=-...:..:..c..:..;.:::..:.-'-'..:::c::_.c..::-'- 7r,, -----~~ 54 '<ff' 

:;EE8TA17·013 
800

., 1 l ------ I 2"\-1 P:!> ~-~-=-'-'--H-'c'+--+--9~M_z. ___ ~ ,._ __ ,.i p.;
2

:1 TRUN\,.J ION A)<..15 MC•TOR D R1VE ¢ IA 

~ I @ I 
~ NT E N NA ASSE M~:t ___ _ _J ®---1_ I 9M3 I 43 TRUN1'll0N A>'-15 MOTO R DRI\JE ~ I B 

'---~---/,,, TRUN"1 1ON A'/. IS MOTOR DRIVE 12)2. A. 

I 
I 

M OTOR DRIVEN 
AMPLIFIERS f---------<-~ DEMOOULATORS 

PJPe,j J.f'240 I iii' {- 4 B - 1o,-~1-o_E-_A_C_r_,__,_"_"_fr_D __________ .....i 
\.:_' I - 41 - 1_,,--j--''--====------ ------<-. 

SEE BTA\1·013 

._ _ _...1 ___ _,B T RUNN I ON A)(..15 M OTOR OR1VE J2) 2.B 
I 

TO 
<=,SE 

-- v----- 17A I 

0/'1.AWN BY GRUMMAN AIRCRAFT ENGRG CORP ORTIZ 
LAYOvT BY . SERVO AMPLIFIER OUTPUT TO MITEI-WA'~I 
J . DAVIL A 1 R E5 0LYE!t<S, Rl'.1E= C.Y~ o'S ~ -

1J}c~;,~,BY ~ROJ ENGR. TEMP 1HE-R.MOST AT S 

,W~~I L C >• 0 

GR, LE.ADER u ~~1:=s1 sTA11-oJ 4 I RE\/ 
11. ~-R. q -1~ -1,1 



- ---i 

~-----Pt2f8 fLO) JP2~4 
3D "I <.YRO PICKOFF (Hi) B 

FROM RATE INTEGRATING 
I GYROS NQ I, NO. 7 t NO 3, 

NO 4 

51 ( LQ) 18 
..------ 29 "2qYRO PICKOFF /HI) 19 
1------- 50 (LO) i;, 

L 

F/0 ANTENNA 
ASSEMBLY 

- --'}-

, _______ 28 •3 GYRO PICKOFF ( H 1) Ito 

------- ~ (~ 35 
48"4 GYRO PICl(Off (HI) 33 

17AI 

1 ----- - - - ------------- 7 
I 
I 
I 
I 
I 

EXCITATION 
VOLTAG.E 

800 HZ 

I IT;u: 
I IAXIS DC 
I BRUSH LESS I MOTOR 

L __ ii--7 5ff · 
8TAl7-0l4 '34 37 I 

DEMODULATOR en I 
t PSA INPUT I 

~ @_ 35 8f~~-Ol4 : 
r - - ~ ~ - _ __J 

I I 
I I 
: I 

HI TRUNNION ANGLE XI COSINE 
LO 

ACTIVATE K MODE SW ~3 3 
Se~ BTA 17-014 

I ~ RESOLVER 
I SHAFT AXIS DC SHAFT HI SHAFT ANGLE XI SINE 
I tlRUSHLESS MOTOR 

I COSINE 

I 
I AIJTE/.JNA ASSEMBLY I 
L - --------+-- - - - - -- - 17~ 

PJ208 
10 
II 

I 

, -----------------------, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 400Ht®-{ 
I 

See BT,~ 17· l 
0 14 

1 
I 
I PREAMPUF/ER 
I ( 

I 
DEMODULATOR 

' 

I SHAFT e TRUNNION®--{ I GYRO OUTPUT SIGNAL~ 30 
Sec 8Til 17-

DRAWN BY GRUMMAN AIRCRAFT ENGRG CORP M. M051 
LAYOUT &Y A.1,-HE:1'.JNA. ASS-( OL!TPUTS To 
J . DAVILA 

1J;~~:,!: 7 
PROJ ENGR 

CoUPL.INC::. 'D,.._,...._ UNIT 

~.t.\ ...,:.11 , ,.,. CODE 10£NT HO. 2~~12 

oR. LEADER 0 MODEL I 8TAl7-0/5 Im 
h <u./2 '.'1-1:,- p LTA ·B 



P/0 RNDc. gDg_ 
Sl::LE.CT 
MODI:: 'SW 
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IV. 

1. 

INTRODUCTION TO THE LMP RELAY FUNCTION TABLE 

The following information listed below describes the function of each column in a typical Elementary 
Functional Diagram (EFD) Lem Mission Programmer (LMP) Relay Table. 

Functional Column: Describes the associated function of those relay(s) listed in the Prime and 
Real Time Command (RTC) Column. 

Command Description: Describes the nomenclature of the Command. 

Prime Column: Indicates those relays located in the Prime Matrix of the Program Coupler 
Assembly (PCA). These relays are controlled by the LM Guidance Computer (LGC) or the 
Program Reader Assembly (PRA). 

Relay Designation - This designates the relay module and number within the PCA. A functional 
relay designation is given in parenthesis, with the first two digits indicating subsystem grouping 
and the last two digits a relay number between 1 and 49. 

Prime Matrix Location - This indicates the row number (MO to Ml5) and the column number (L0-Ll5) 
within the Prime Relay Matrix where the relay or relays are located. 

Command Number - Both the octal and decimal equivalents of the code used by the PRA or the LGC 
to command the Prime Matrix location are listed. 

Real Time Command (RTC) Column: Indicates those relays located in the Real Time (ground 
command) Matrix of the PCA. These relays are controlled by the Digital Command Assembly (DCA). 

Relay Designation - The relay designations are similar to those in the Prime Matrix, except that the 
last two digits of the functional relay designation indicate a relay number between 51 and 99. 

RTC Matrix Location - This indicates the row (1 to 16) and column (either 1S, IR, 2S, 2R, 3S or 3R) 
within the RTC matrix where the relay or r elays are located. 

Command Number - An octal command number represents the code used by the ground station to 
co mmand the RTC Matrix location (R efer enc e Document - lCD LIS-540-15001). 
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Relay Status Column: Indicate the Status of the PCA relay "Set" or "Reset" WHEN THE INDICATED 
COMMAND IS IMPLEMENTED. 

Measurement I. D. Verification: Indicates the measurement number (where possible). 

Preset Conditions Column: Unless otherwise indicated all circuit breakers and panel switches are 
set to their prelaunch position. 

Remarks Column: Remarks are brief descriptions of the functions and the constraints of that function. 
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