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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:
LTAS8 Connector List - LED390-33
LTAS8 Circuit List - LED390-34

LTA8 Connector Report - LED561-13




UPPER

CENTER CENTER UPPER
SIDE SIDE CENTER CENTER SIDE SIDE
PANEL ( XI') PANEL ( X)) PANEL (1) PANEL (1) PANEL ( XIV)

PANEL ( XVI)

~ ol

—

it R R I I

o)

-, .42’
sS4

FYFY TR YY)

el
J‘J‘JJJ)‘J
P

—_— -
=
S ddasaddsd 24090

—

I IS St D s v Pt

: JEEE-‘._t" —
°f§§.7y;.4:
‘Qs $3, 7
- h.‘\
T \\‘\’ N Py
R e
I Vo G 3 S N
3. .S
<] &>
N
LOWER BOTTOM BOTTOM LOWER BOTTOM LOWER
SIDE SIDE CENTER CENTER SIDE SIDE
PANEL ( VIII ) PANEL (V) PANEL (1V) PANEL ( 1Il') PANEL (V1)

PANEL ( XII')

Figure 1. LM Cabin Display Panels

EFDO-1

iii



> 1 <ﬁ H % )
AMPLIFIER T- BUS CAPACITOR '
BATTERY NEGATIVE BUS CIRCUIT
POSITIVE BREAXKER

7 e LT f

CONNECTION :
RELAY CROSSOVER ”ogg’EANL” LATCHING LATCHING NORMALLY
colL NO CONNECTION OPEN CLOSED CLOSED

RELAY CONTACTS

THPEE TWO
LAl posimions 84 14,0 posiTions
!‘"1 MAINTAINED MAINTAINED

chsE LAMP DIODE HALF-WAVE DIODE ZENER
SEMICO NDUCTOR TOGGLE SWITCHES

TWO

L b posmons bydb ) o o Ly PUSH-BUTION by PUsH-BUTION U
¥ MAINTA\NED ‘ MAINTAINED MOMENTARY
NEMENTREY MOMENTARY T r THERMOCOUPLE
THERMISTOR
TOGGLE SWITCHES SWITCHES
EFDO-2

Figure 2. EFD Electrical/Electronic Symbols

iv




I1I.

Introduction to LM-1 Elementary Functional Diagram Vehicle Relay Matrix. (Table 1)

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




Table 1.

LTA8 EFD Relay Matrix (Sheet 1 of 10)

INDICATES COIL LOCATED CONTACTS LOCATED
RELAY NO. LATCHING RELAY ON 8TA NO. (s) ON 8TA NO. (s) FUNC TION
1A8-K1 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
1A8-K9 9-007 1-011 ASC OR DESC ENG AUTO
: ENGINE ON CMD
1A8-K11 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. 1(RESET), 1-009(SET) 1-007 ASCENT ENG START/ .
ABORT STAGE CMD
1A8-K23 11-015, 3-012 11-015, 3-012
1A8-K 24 11-015, 3-012 11-015, 3-012 STACEIVERIFELED
1A9-K1 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

vi




Table 1. LTA8 EFD Relay Matrix (Sheet 2 of 10)
INDICATES COIL LOCATED CONTACTS LOCATED
RELAY NO. LATCHING RELAY ON 8TA NO. (s) ON 8TA NO. (s) FUNCTION

1A9-K10 1-008 3-007 START ABORT STAGE
PROGRAM

1A9-K11 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-K14 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), 1-009.1(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

1A10-K1 1-007 1-013 DESC ARM.

1A10-K3 1-009.1,1-011 1-009.1,1-011 DESCENT ENG MAN
STOP

1A10-K4 1-017 1-016, 1-020 PITCH FALL

1A10-K5 1-016 1-016, 1-020 ROLL FALL

1A10-K6 1-011 1-013 AUTO START

1A10-K7 1-009 1-013 MANUAL START




Table 1.

LTA8 EFD Relay Matrix (Sheet 3 of 10)

INDICATES COIL LOCATED CONTACTS LOCATED
RELAY NO. LATCHING RELAY ON 8TA NO. (s) ON 8TA NO. (s) FUNCTION

1A10-K10 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

1A10-K21 1-016 3-007.1 PITCH FALL

1A10-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.

1A10-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

TA3-TK5 7-007 7-007 CABIN FAN SHUTOFF

TA3-TK6 7-007 7-019 CABIN WARNING IN-
DICATION

TA3-TK7 7-007 7-007 LOW PRESS SUIT
OUTLET

7TA4-K15 7-009 7-009 SUIT FAN INDICATION

9A2-9K26A 9-009 9-014 SIN TO FDA1l 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 FDA1l DRIVE

9A2-9K27B 9-008 9-014 COS TO FDA1 DRIVE

9A2-9K27C 9-008 9-014, 9-021 800HZ LOW FROM PGNS

9A2-9K27D 9-008 9-013 EZ ROLL ERROR HI

viii




Table 1. LTA8 EFD Relay Matrix (Sheet 4 of 10)

INDICATES COIL LOCATED CONTACTS LOCATED
RELAY NO. LATCHING RELAY ON 8TA NO. (s) ON 8TA 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 X10

9A2-9K33A 9-008 9-012 EY - LO

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

11A1-K1 11-010 X TRANSL SW

11A1-K2 11-010 X TRANSL SW

11A1-KS8 11-015 11-009. 2 RATE CMD

11A1-K9 11-015 11-009. 1 RATE SIG TO FDA1

11A1-K10 11-015 11-009 ASC/DESC RATE SIG

11A1-K11 11-015 11-009. 2 ERROR SIG

11A1-K12 11-015 11-009. 1 ATTITUDE ERROR

11A1-K13 11-015 11-009 LIMIT ASC/DESC
NARROW OR WIDE

11A1-K14 11-011 YAW CMD

11A1-K15 11-011 PITCH




Table 1.

LTA8 EFD Relay Matrix (Sheet 5 of 10)

INDICATES COIL LOCATED CONTACTS LOCATED
RELAY NO. LATCHING RELAY ON 8TA NO. (s) ON 8TA NO. (s) FUNCTION
11A1-K16 11-011 11-009 LIMIT ASC/DESC
NARROW OR WIDE
11A1-K19 11-011 11-009. 2 PULSE/DIRECT
: CMD YAW
11A1-K20 11-011 11-009. 1 PULSE MODE PITCH
11A1-K21 11-011 11-009 PULSE CMD MODE
ROLL
17A2-K1 17-010 17-011 DATA GOOD
17A2-K2 17-010 17-011 LOW SCALE FACTOR
17TA2-K3 17-010 17-011 PWR ON LGC MODE
17A4-K1 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
PNL II
8K6 8-009 3-008 THRUSTER I u & f FALL
8K38 8-014 3-008 THRUSTER Id & s
FALL
8K5 8-009. 1 3-008 THRUSTER II d & f
FALL
8KT7 8-014. 1 3-008 THRUSTER ITu & s
FALL
8K2 8-009. 2 3-008 THRUSTER IIT u & s
FALL
8K1 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




Table 1.

LTA8 EFD Relay Matrix (Sheet 6 of 10)

INDICATES COIL LOCATED CONTACTS LOCATED
RELAY NO. LATCHING RELAY]| ON 8TA NO. (s) ON 8TA NO. (s) FUNCTION

20A20K24 3-016 3-016 LGC WARNING

20A20K25 3-016 3-016 INRTL REF WARNING

20A20K 26 3-016 3-016 PGNS WARNING

AUX A 4A1-HV 4-009 4-007,4-009 HV BATT SW

AUX A 4A1-LV 4-009 4-007,4-009 LV BATT SW

AUX A 4A1-AUX 4-009 4-020 AUX FOR INSTR

AUX A 4A1-0OC 4-009 4-009,4-020 OVER CURRENT
INDICATION

AUX A 4A1-RC 4-009 4-020 REVERSE CURRENT
INDICATION

AUX A 4A1-1LOR 4-009 4-009 TO ISOLATE
BATTERIES

AUX B 4A1-HV 4-009 4-007,4-009 HV BATT SW

AUX B 4A1-LV 4-009 4-007,4-009 LV BATT SW

AUX B 4A1-AUX 4-009 4-020 AUX FOR INSTR

AUX B 4A1-0C 4-009 4-009,4-020 OVER CURRENT
INDICATION

AUX B 4A1-RC 4-009 4-020 REVERSE CURRENT
INDICATION

AUX B 4A1-LOR 4-009 4-009 TO ISOLATE
BATTERIES

AUX A 4A2-HV 4-008 4-007,4-008 HV BATT SW

AUX A 4A2-1LV 4-008 4-007,4-008 LV BATT SW

AUX A 4A2-AUX 4-008 4-020 AUX FOR INSTR

AUX A 4A2-0C 4-008 4-008,4-020 OVER CURRENT
INDICATION

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

AUX A 4A2-1LOR 4-008 4-008 TO ISOLATE
BATTERIES

X1




Table 1.

LTA8 EFD Relay Matrix (Sheet 7 of 10)

CONTACTS LOCATEDI

INDICATES COIL LOCATED
RELAY NO. LATCHING RELAY ON 8TA NO. (s) ON 8TA 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 INSTR

AUX B 4A2-0C 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

4A5K1 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-K1 20A13 20-011 TMS & SC BUS TO
MOD C & D ENABLE

20A7-K2 20A13 20-011 TMS & SC BUS TO

MOD C & D ENABLE

Xii




Table 1. LTA8 EFD Relay Matrix (Sheet 8 of 10)
INDICATES COIL LOCATED CONTACTS LOCATED
RELAY NO. LATCHING RELAY ON 8TA NO. (s) ON 8TA NO. (s) FUNCTION
20AT7-K3 20A13 20-011 TMS & SC BUS TO
MOD A & B ENABLE
20AT7-K4 20A13 TMS BUS ENABLE
20A7-K5 20A13 20-011 TMS & SC BUS TO
MOD A & B ENABLE
20A7-K6 20-012 20-012 K8,K9 OF PWR CONT
BOX ENABLE
20A8-K2 20-012 XMTR "C'" ENABLE
20A8-K3 20-012 XMTR "D'" ENABLE
20A8-K4 20-012 XMTR "E" ENABLE
20A8-K5 20-012 20-009 C BAND SYS A ENABLE
20A8-K6 20-012 20-009 C BAND SYS B ENABLE
20A8-K8 20-012 20-007 +R BUS ENABLE
20A8-K9 20-012 20-007 +Z BUS ENABLE
20A8-K10 20-012 XMTR "A" ENABLE
20A8-K17 20-012 20-007 PWR CONT BOX
20A149-20K1 20-012 20-012 TM CAL AUTO/MAN,
20A149-20K2 20-012 20-012 INSTR POWER
CONTROL/C-BD
BEACON CONT
20A20-K1 6-007 6-007 MA RESET PANELI
& 1II
20A20-K2 6-007 6-007 MA RESET PANEL I
& II
20A20-K3 6-007 6-007 MA RESET PANEL I
& 11
20A20-K4 4-021 4-021 DC BUS TEST
20A20-K5 4-021,6-007 4-021 INVERTER CAUTION
20A20-K6 4-021,6-007 4-021 BATTERY CAUTION
20A20-K7 7-019 7-019 CABIN VARNING
20A20-K8 7-014 7-007,7-014 SUIT FAN

xiii




Table 1. LTA8.EFD Relay Matrix (Sheet 9 of 10)
INDICATES COIL LOCATED CONTACTS LOCATED
RELAY NO. LATCHING RELAY ON 8TA NO. (s) ON 8TA NO. (s) FUNCTION

20A20-K9 7-014 7-014 ECS CAUTION

20A20-K10 7-015 7-015 H20 SEPARATOR

20A20-K11 7-015 7-015 002

20A20-K12 7-017 7-017 DESCENT/ASCENT
TANK HZO QTY

20A20-K13 7-017 7-017 02 Quantity

20A20-K14 7-018 7-018 GLYCOL WARNING

20A20-K15 10-017 10-017 ASC PRESS

20A20-K16 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 8-023. 7 THRUSTER PAIR
QUAD 4B

20A20-K35 8-023. 4 8-023.4 THRUSTER PAIR
QUAD 3A

Xiv




Table 1.

LTA8 EFD Relay Matrix (Sheet 10 of 10)

INDICATES COIL LOCATED CONTACTS LOCATED
RELAY NO. LATCHING RELAY ON 8TA NO. (s) ON 8TA NO. (s) FUNCTION

20A20-K36 8-023.5 8-023. 5 THRUSTER PAIR
QUAD 3B

20A20-K37 8-023. 2 8-023. 2 THRUSTER PAIR
QUAD 2A

20A20-K38 8-023.1 8-023.1 THRUSTER PAIR
QUAD 1B

20A20-K39 8-023 8-023 THRUSTER PAIR
QUAD 1A

XV




III.

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

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

1s1-1
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 8T8 NO. (s)
151 I ENGINE ARM SW 1-007, 1-009
1S2 \% ENGINE START 1-009
1S3 \Y% ENGINE STOP SW (CDR) 1-007, 1-009. 1, 1-010, 16-008
154 VI ENGINE STOP SW (SE) 1-007, 1-010-16-008
1S5 A% RATE OF DESCENT 3-011
1S6 I X TRANSLATION SW 11-010
187
1S8 III ENGINE GIMBLE SW 3-007.1
1S9 I UNBALANCED COUPLES 11-015,11-020, 2
1810 I MANUAL THROTTLE SW 1-014
1811 I THRUST CONT SW 1-014, 9-018
1512 A% +X TRANSLATION 11-018
1513 I ABORT SW (DESCENT) 1-007, 3-007, 12-008
1514 I ABORT STAGE SW 1-008
351 Iv IMU CAGE 3-017
481 X1V DESC BAT 1 HV SW 4-008
482 X1V DESC BAT 2 HV SW 4-008
483 XIV DESC BAT 3 HV SW 4-009
454 XIV DESC BAT 4 HV SW 4-009
4S5 XIV DESC BAT 1 LV SW 4-008
456 XIV DESC BAT 2 LV SW 4-008
487 X1V DESC BAT 3 LV SW 4-009
4S8 X1V DESC BAT 4 LV SW 4-009
489 X1V DESC BAT SW 4-012
4510 XIV ASC BAT 5 NORM SW 4-010
4S11 XIV ASC BAT 6 NORM SW 4-011
4812 X1V ASC BAT 5 BACKUP SW 4-010
4S13 XIV ASC BAT 6 BACKUP SW 4-011
4S14 XIV AC PWR SW 4-017
4S15 XIV POWER/TEMP MONITOR SW 4-020,4-022,4-023

XVil




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

SWITCH SWITCH SWITCH LOCATED
NO. PANEL NOMENCLATURE ON 8TA NO. (s)
652 I LEFT MA RESET 6-007
6S3 II RIGHT MA RESET 6-007
7S1 IT SUIT FAN SELECTOR SW 7-009
752 II OZ_HZO QUANTITY MONITORING SW 7-016,7-017
7S3 II GLYCOL PUMP SEL SW 7-018
754 II PRIMARY HZO FEED 7-010
887 IT MAIN SHUTOFF VALVE SYS A 8-008
858 II ASC FEED SYS A 8-010
859 II MAIN SHUTOFF VALVE 8-013
8510 II ASC FEED SYS B 8-015
8511 I THRUSTER PAIR ISOL SYS A QUAD I 8-009
8512 IT THRUSTER PAIR ISOL SYS A QUAD II 8-009. 1
8513 II THRUSTER PAIR ISOL SYS B QUAD I 8-014
8514 II THRUSTER PAIR ISOL SYS B QUAD II 8-014.1
8515 IT THRUSTER PAIR ISOL SYS A QUAD III 8-009. 2
8516 II THRUSTER PAIR ISOL SYS A QUAD IV 8-009. 3
8517 1T THRUSTER PAIR ISOL SYS B QUAD III 8-014. 2
8518 II THRUSTER PAIR ISOL SYS B QUAD IV 8-014. 3
8519 II TEMP PRESS MONITOR SELECT 8-019,8-020,8-021,16-009
8520 IT CROSS FEED 8-012
952 I ATTITUDE MONITOR 9-008
983 I ATTITUDE MONITOR 9-008
954 I ALT/ALT RATE 9-019, 16-009
956 I GUIDANCE CONTROL 9-007
987 IT RATE/ERROR MON 9-015
9S8 I SHAFT/TURN ANGLE 9-011, 9-012
959
9510 IT RATE ERROR MONITOR 9-009
9511 \Y% RESET/COUNT 9-020
9512 \Y 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 8TA NO. (s)
98513 \% MINUTES SLEW 9-020
9514 A% SECONDS SLEW 9-020
9517 111 MULT X POINTER SCALE 9-017
9518 II1 MULT X POINTER 9-017

1081 I PROPELLANT TEMP/PRESS MON 10-012

10S3 I ASC He Reg NO. 1 10-008

1084 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

1087 I DESC He Reg NO. 2 10-007

10S8 I PROP QTY MON SELECTOR 10-015

1181 III GYRO TEST SW 11-008

11S2 III DEAD BAND SELECT 9-011,9-012,9-013, 11-011
11S3 III MODE CONT S 11-016

1154 I1I MODE CONT 11-016

1185 III MODE CONT 11-016

11S6 II1 MODE CONTROL 1-011,3-007.1,11-015,11-020. 2, 12-008
1187 IT1 GYRO TEST 11-008

12517 VI AGS STATUS 12-007, 12-013
1351 XII RANGE/TV 13-011

13582 PWR AMP SW 13-010

1383 XII BIO-MED . 13-007

1354 XII PCM/KEY FUNCTION 13-010, 13-011
13S5 XII MODULATOR 13-011

1356 XII VOICE FUNCTION 13-007, 13-011
1387 XII VHF "A" XMTR 13-007

13S8 XII XMTR/RCUR 13-010

13S10 XII VHF "A" XMTR 13-007

13511 XII VOICE RECORDER SW 6-012

13512 XII VHF "B" XMTR 13-007
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Table 2. LTA8 EFD Switch Matrix (Sheet 4 of 5)

SWITCH SWITCH SWITCH LOCATED
NO. PANEL NOMENCLATURE ON 8TA NO. (s)
13S13 XII PCM RATE SW 6-015
13514
13515 XII VHF "B" XMTR 13-015
14S3 XII TRACK MODE 14-007
14S5 XII ANT. RF MAN. 13-008
1456 XII RF MAN. 13-008
15AS2 VIII VHF "A" 15-009
15AS3 VIII ICS 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 VOX SW 15-009
15BS9 XII VHF "B" SW 15-009
15BS10 XII PTT/KEYER SE 15-008
15BS11 XII PTT/KEYER 15-008
15BS13 XII SLA/LM ANT TRANS 20-013, 15-009
16S1 v SIDE PANELS 16-010. 2
16S2 II1 EXTERIOR LIGHTS 16-011
16S3 A% INTEGRAL OVERRIDE 16-010
1654 A% ANNUN OVERRIDE 16-008
16S5 \Y% NUM OVERRIDE 16-009
16S6 III FLOOD 16-007
16S9 III SIDE PANELS 16-010. 3

XX




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

SWITCH SWITCH SWITCH LOCATED
NO. PANEL NOMENCLATURE ON 8TA NO. (s)
16510 ITI LAMP TONE TEST 16-008,6-009,6-010,6-011
16S11 III DOCKING HATCH 16-011
16512 II1 LM/SLA DOCKING LIGHT PRESS 16-011
1783 II1 PR MODE SELECT 17-010
17S5 III LDG ANT. 17-018
1756 III RADAR SELF TEST 17-019, 17-009
17S8 III TEST MONITOR 17-021
18510 II1 TEMP MONITOR SELECT 8-025
1981 X C-BAND PWR ON/OFF 20-012
1952 X TLM CAL SW 20-013
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SUBSYSTEM: ENGINE/THRUST CONTROL (CES) (FUNCTIONAL GROUPING 1)

Code

Control/Indicator

Function

1-S-1

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

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.

1-S-2

ENGINE START SWITCH
GUARDED PUSHBUTTON
MOMENTARY

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 1-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.

1-S-3

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

One pushbutton (1-S-3) is located at the Commander’s station and
one (1-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 1-S-1. On a lunar landing
mission it will be depressed on lunar landing after the lunar con-
tact lights (1-DS-1 and 1-DS-2) are illuminated. When actuated,
the button is illuminated red. It is reset by depressing it a
second time.

1-S-5

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

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 on DSKY.

8TA1-005




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

Code Control /Indicator Function

1-S-6 X-TRANSLATION SWITCH This two-position toggle (4 JETS - 2 JETS) selects the number of
2-POSITION TOGGLE jets that will be utilized in X-axis translation maneuvers. This
MAIN-MAIN control can only be used with the AGS system.

1-S-8 ENGINE GIMBAL This two-position toggle (ENABLE - OFF) is located on structural
2-POSITION TOGGLE panel III. In the ENABLE position, gimbal trim signals are en-
LOCK-LOCK 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.

1-S-9 BALANCED COUPLES SWITCH This two-position toggle (ON-OFF) selects either balanced pairs
2-POSITION TOGGLE of RCS jets in a couple or unbalanced X-axis RCS jets for use in
LOCK-LOCK 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.

1-S-10 MANUAL THROTTLE SWITCH This two-position toggle (CDR - SE) selects the controller (1-X-1
2-POSITION TOGGLE or 1-X-2) which will be used for manual descent engine thrust
LOCK-LOCK level adjustment if its corresponding select lever (1-H-1 or 1-H-2)

is in the THROTTLE position. Thus, in the CDR position, only
the Commander’s Controller (1-X-1) is enabled to adjust descent
engine thrust level, and in the SE position only the Systems
Engineer’s Controller (1-X-2) is enabled.

1-S-11 THRUST CONTROL SWITCH This two position toggle (AUTO-MAN) provides the capability

2-POSITION TOGGLE
LOCK-LOCK

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 selected 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

8TA1-005.1




- D

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

Code Control/Indicator 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.

1-S-12 +X AXIS TRANSLATION SWITCH This pushbutton is located at the Commander’s station. When it is
GUARDED PUSHBUTTON held in the depressed position it provides 4 jet translation in the
MOMENTARY +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.

1-S-13 ABORT SWITCH This pushbutton is activated to initiate an abort using the descent
GUARDED PUSHBUTTON engine. Activation of this switch causes the following events to
MAINTAIN 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.

8TA1-005.2




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

Code

Control/Indicator

Function

1-S-14

ABORT STAGE SWITCH
GUARDED PUSHBUTTON
MAINTAIN

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.

ATTITUDE CONTROLLER (CDR)
ATTITUDE CONTROLLER (SE)

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.

1-X-1

1-X-2

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

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
CRD’s or SE’s controller when the Throttle/Jets Select lever
(1-H-1 or 1-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.

8TA1-005.3



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

Code

Control/Indicator

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
(1-X-1 or 1-X-2) in the + direction when in the THROTTLE posi-
tion is determined by the setting of the THROTTLE FRIC TION
ROTARY CONTROLLER (1-H-3 or 1-H-4).

1-H-1

1-H-2

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

Each of these two-position levers (THROTTLE - JETS) is associ-
ated with its respective Thrust/Translation Controller (1-X-1 or
1-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.

1-H-3

1-H-4

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

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

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

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.

8TA1-005.4
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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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SUBSYSTEM: PRIMARY GUIDANCE AND NAVIGATION (DSKY) (FUNCTIONAL GROUPING 3)

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.
3-5-5 CLR SWITCH Used during a data loading sequence to erase the information
MOMENTARY PUSHBUTTON being loaded into register Ry, Rg, or Rg. 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-17 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

MOMENTARY PUSHBUTTON

registers.

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

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

8TA3-005




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

Code Control /Indicator Function
3-5-9 RSET SWITCH Enable turn off of alarm conditions on the DSKY providing the
MOMENTARY PUSHBUTTON alarm condition has been corrected.
3-5-10 KEYBOARD SWITCHES Numerical keys 0 thru 9 - self explanatory, + and - sign keys -
through MOMENTARY 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 (R Displays decimal data (outputs from LGC or manually inserted
data) plus a plus or minus sign. Octal data is presented without

the sign.

1

Every position in each data display need not be filled.

3-M-5 DATA DISPLAY (RZ) 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 (R3) 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
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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 L.GC 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 PGNS 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
PGNS caution light will also illuminate.

NOTE: When the MGA exceeds +85° from its zero position, the
LGC automatically commands a coarse alignment.

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 I.GC main alarm condition which indicates that the
program has stopped and L.GC is attempting a restart.
3-DS-12 TRACKER 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.
6. 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.
3-5-23 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.
3-5-24 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 L.GC by depressing the

respective MARK buttons on the CCRD; the angle is read off the
counter and entered via DSKY.

8TA3-005.4




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

Code Control /Indicator Function
3-H-2 AZIMUTH CONTROL This four position rotary switch (L-F-R-CL) controls a rotating
6-POSITION ROTARY 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.
3-M-7 AOT COUNTER This four-digit indicator displays, in degrees, the rotation of the
4-PLACE DIGITAL DISPLAY Reticle Control Knob. The extreme right digit displays tenths
of degrees. '
3-H-4 EYEPIECE LOCK This lever locks the eyepiece in one of its positions as selected
by the crew.

8TA3-005.5
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4)

Code

Control /Indicator Function
4-S-1 BATTERY #1 HIGH VOLTAGE Each three-position toggle (ON -- OFF/RESET) controls the high
SWITCH voltage power output from one of the four descent batteries.
4-S-2 BATTERY #2 HIGH VOLTAGE Selecting the ON position will place the battery high voltage tap
SWITCH on the line. Selecting the OFF/RESET position disconnects the
4-S-3 BATTERY #3 HIGH VOLTAGE high voltage or low voltage battery power tap from the line. Prior
SWITCH to selecting the ON position, the OFF/RESET position must be
4-S-4 BATTERY #4 HIGH VOLTAGE selected so that the Electronic Control Assembly contactors will
SWITCH be reset to enable battery power application to a DC Bus. The
FOUR 3-POSITION TOGGLES Electronic Control Assembly connects the battery to the power
MOM-MAIN-MOM 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.
4-S-5 BATTERY #1 LOW VOLTAGE Each three-position toggle (ON -- OFF/RESET) controls low
SWITCH voltage power output from one of the four descent batteries.
4-S-6 BATTERY #2 LOW VOLTAGE Selecting the ON position will place the battery low voltage tap
SWITCH on the line. Selecting the OFF/RESET position disconnects the
4-S-17 BATTERY #3 LOW VOLTAGE low voltage battery power tap from the line. Prior to selecting the
SWITCH ON position, the OFF/RESET position must be selected so that the
4-S-8 BATTERY #4 LOW VOLTAGE electronic control assembly contactors will reset to enable bat-
SWITCH tery power application to a DC Bus. In the event of over current,
FOUR 3-POSITION TOGGLES the ECA will trip this battery off the line. Positive feedback of
MOM-MAIN-MOM the tripped status of each battery is provided by 4-FL-1, 4-FL-2,
4-FL-3 and 4-FL-4.
4-S-9 DESCENT BATTERIES SWITCH This three-position toggle (CONNECT - DEADFACE) enables

3-POSITION TOGGLE
MOM-LOCK-MOM

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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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4)

Code Control /Indicator Function

4-S-10 BATTERY #5 - NORMAL FEED These three-position toggles (ON - OFF/RESET) normally control
SWITCH ascent battery #5 and ascent battery #6 power feed paths to the

4-S-11 BATTERY #6 - NORMAL FEED Systems Engineers and Commanders busses respectively. Select-
SWITCH ing the ON position will place the battery on the line. Selecting
TWO 3-POSITION TOGGLES the OFF/RESET position disconnects the battery power from the
MOM-MAIN-MOM 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.

4-S-12 BATTERY #5 BACKUP FEED These three position toggles (ON-OFF/RESET) control the ascent
SWITCH ) battery #5 and ascent battery #6 backup feed paths to the Com-

4-S-13 BATTERY #6 BACKUP FEED manders and Systems Engineers bussed respectively. Selecting
SWITCH the ON position will place the battery on the line. Selecting the
TWO 3-POSITION TOGGLES OFF/RESET position disconnects the battery power from the line.
MOM-MAIN-MOM 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.

4-S-14 AC POWER SWITCH This three position toggle (INV 1 - OFF - INV 2) controls AC
3-POSITION TOGGLE power to the AC bus. Selecting the INV 1 position permits the #1
LOCK-LOCK-LOCK 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,
4-S-15 POWER/TEMPERATURE This ten position rotary (OFF -1 -2 -3 -4 -5 -6 BUS: -CDR -SE

MONITOR SELECT SWITCH
10-POSITION ROTARY

-AC) enables voltage-current monitoring 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-temperature 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 BARBERPCLE 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 that battery #5 is
BU FEED STATUS powering the Commander' s bus when the GRAY position is in view.
2-POSITION FLAG In the BARBERPOLE position, battery #5 is not feeding the

Commander' s bus through this backup feed path.
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SUBSYSTEM: ELECTRICAL POWER (FUNCTIONAL GROUPING-4)

Code Control /Indicator Function
4-FL-8 ASCENT BATTERY #6 This flag (GRAY -BARBERPOLE) indicates that bettery #6 is
BU FEED STATUS powering the Systems Engineer's bus when the GRAY position is
2-POSITION FLAG in view. In the BARBERPOLE position, battery #6 is not feeding

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

4-FL-9 DESCENT BATTERY STATUS This flag (GRAY - BARBERPOLE) indicates whether the descent
2-POSITION FLAG 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.

4-DS-1 BAT FAULT This light illuminates to indicate a particular battery over-
COMPONENT CAUTION LIGHT 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.

4-DS-2 DC BUS FAULT This light illuminates to indicate either BUS or feeder line short.
COMPONENT CAUTION LIGHT It enables determination of where fault is ie., BUS or feeder with-
out exercising the Ascent or Descent ECAs.
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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.

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

4-CB-75 LOGIC PWR B X All explosive devices toggle switches.

4-CB-176 LOGIC PWR A X All explosive devices toggle switches.

4-CB-149 LDG GEAR FLAG X Landing gear status indicator (2-FL-1).

Primary Guidance and
Navigation

4-CB-29 RNDZ RDR X Rendezvous radar power supply. This circuit
breaker serves as the ON-OFF control for
this component.

4-CB-105 LDG RDR X Landing radar power supply. This circuit
breaker serves as the ON-OFF control for
this component.

4-CB-122 LGC/DSKY X LEM guidance computer power supply. This
circuit breaker serves as the ON-OFF control
for this component.

4-CB-124 IMU OPR X IMU power supply. This circuit breaker serves
as the ON-OFF control for this component.

4-CB-154 SIG STR DISP X Signal Strength meter (17-M-1),

4-CB-161 IMU STBY X This circuit breaker serves as the ON-OFF
control for the PIPA and Inertial Reference
Integrating gyro control heaters.

4-CB-206 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-84 002 SENSOR X CO2 sensor.,
4-CB-96 GLYCOL PUMP SEC 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 HoO 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 09 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 AP 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 Tem-
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 TCA Fuel and Oxidizer valves of Quad 3,
System B.

4-CB-44 QUAD 2 - TCA X TCA 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-1A, 8-M-1B, 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-1).

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 the 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 DIR 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 (1-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 (1-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 the 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)

Subsystem/Code Panel 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 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: ELECTRICAL POWER (FUNCTIONAL GROUPING-4)

Subsystem/Code

Panel Nomenclature

Panel Location
CDR SE

Component(s) Served

Communciations (cont)

4-CB-162

VHF B XMTR

VHF Transmitter Assembly.

Lighting
4-CB-128

4-CB-146

4-CB-147

4-CB-148

4-CB-160

4-CB-200

FLOOD

ANUN/DOCK/
COMPNT

MASTER ALARM

ANUN/DOCK
COMPNT

TRACK

Floodlights.

Power supply for Caution/Warning Annunci-

ators (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, 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 Annunciators (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-17,
12-DS-1, 17-DS-1) Display Power failure indica-
tors (16-DS-90 through 16-DS-98) and the Docking
Lights. These circuit breakers except for Dock-
ing Lights also serve as ON-OFF control for the
components listed above.

Tracking Lights.
Numeric displays (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 POWER (FUNCTIONAL GROUPING-4)

Subsystem/Code Panel Nomenclature Panel Location Component(s) Served
CDR Probe SE
10
Lighting (cont)
4-CB-211 INTGL X Low level integral lighting (AC).
Heater Control
4-CB-31 S-BD ANT S-band Antenna Heaters.
4-‘CB—68 DISP 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 Landing Radar Heater Control Circuit,
4-CB-213 AOT 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 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 QUAD 4 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-17 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.
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