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LESSON PLAN

Introduction S S S

A.

Objective

To provide the student with an orientation of the IM spacecraft.
Included will be a brief functional description of each IM opera-
tional subsystems to a block diagram level with emphasis on the
major signal flow paths.

Motivation
In order to provide adequate operational support to the Apollo

Mission one must have a basic functional knowledge of IM opera-
tional subsystems and the associated subsystem interfaces.

Presentation

A.

B.

Film - Apollo Lunar Mission Profile

IM Basic Design Concept

1. Ascent Stage

a. Cabin area
b. Aft equipment bay

2. Descent Stage
3. Summary

Crew Station

1. Controls and Display Panels

Propulsion Subsystem

1. General Configuration

a. Descent
b. Ascent
c. Reaction Control



2. Descent Propulsion

a. Propellant Pressurization
b. Propellant Feed
c. Engine Control
3. Ascent Propulsion
a. Propellant Pressurization

b. Propellant Feed
C. Thrust Control
d. RCS Crossfeed

k., Reaction Control
a. Cluster Configuration
b. Attitude and Translational Control
c. Propellant Pressurization

d. Propellant Feed
Se Controls and Displays
6. Summary

Environmental Control Subsystem

1. Atmosphere Revitalization Section

a. Pressure Schedules
b. Closed Suit Loop Operation
c. Open Suit Loop Operation

2. Oxygen Supply and Cabin Pressure Control Section
a. Tankage
b. Descent Feed
c. Ascent Feed

3. Water Management Section

a. Tankage
b. Descent Feed
c. Ascent Feed




5.
6.

Heat Transport Section

a. Primary Loop Operation
b. Secondary Loop Operation

Controls and Displays

Summary

Electrical Power Subsystem

1.

3.
4.

Guidance, Navigation, and Control Subsystem

General Configuration

a. Ascent Stage
b. Descent Stage

System Functional Description

a. Batteries

b. Electrical Control Assembly (ECA)
c. Relay Junction Box (RJB)

d. Deadface Relay Box (DFRB)

€. Inverters

f. Electroexplosive Devices

Controls and Displays

Summary

1.

2.

System Concept

Functional Description

a. Hand Controllers

b. Primary Guidance and Navigation Section (PGNS)
c. Abort Guidance Section (AGS)

d. Control Electronics Section (CES)

Controls and Displays

Summary



Instrumentation

1. System Concept
2. Functional Description
a. Signal Conditioning Electronics Assembly (SCEA)
b. Caution and Warning Electronics Assembly (CWEA)
c. Pulse Code Modulation Timing Electronics
Assembly (PCMTEA)
d. Data Storage Electronics Assembly (DSEA)
3. Controls and Displays
Communications
1. Operational Capabilities
a. IN FLIGHT
b. LUNAR STAY
2. System Concept
3. Functional Description
a. SIGNAL PROCESSOR ASSEMBLY
b. S-Band
C. VHF
L. Controls and Displays

Final Summary
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Abbreviation Document

AFA Abort Electronics Assembly

AGS Abort Guidance Section

AOT Alignment Optical Telescope

ARS Atmospheric Revitalization Section

ASA Abort Sensor Assembly

ATCA Attitude and Translation Control Assembly
CES Control Electronic Section

CM Command Module

CsSM Command and Service Module

c/w Caution/Warning

CWEA Caution and Warning Electronics Assembly
DECA Descent Engine Control Assembly

DEDA Data Entry and Display Assembly

DFRB Deadface Relay Box

DSEA Data Storage Electronics Assembly

DSKY Display and Keyboard

ECA Electric Control Assembly

ECS Environmental Control Subsystem

EPS Electrical Power Subsystem

EVA Extravehicular Astronaut

GN&C Guidance, Navigation and Control Subsystem




GOX

He

LGC

LUT

MSFN

OSCPS

Ox

PCMTEA

PGNS

PISS

RCS

RJB

S &C

SCA

SCEA

Gaseous Oxygen

Helium

Water

Heat Transport Section

Inertial Measuring Unit

Lunar Module

IM Guidance Computer

Landing Radar

Launch Umbilical Tower

Manned Spacecraft Center (Houston)
Manned Space Flight Network

Oxygen Supply and Cabin Pressure Section
Oxidizer

Pulse Code Modulation

Pulse Code Modulation and Timing Electronics Assembly
Primary Guidance and Navigation Section
Portable Life Support System

Reaction Control Subsystem

Relay Junction Box

Rendezvous Radar

Stabilization and Control

Signal Conditioner Assembly

Signal Conditioning Electronics Assembly




SM Service Module

TEA Timing Electronics Assembly

TV Television

VHF Very High Frequency (30-300 mc)
WMS Water Management Section

This does not constitute a complete 1list of IM abbreviations.
Grumman document LLT-790-1 may be consulted for abbreviations not listed
here.




RENDEZVOUS

RADAR
ANTENNA

OVERHEAD
DOCKING
WINDOW

© S-BAND

INFLIGHT
ANTENNA (2)

INGRESS/
EGRESS
HATCH

coRWASD

(+2)

S-BAND STEERABLE
ANTENNA

EGRESS PLATFORM

VHF ANTENNA (2)

ASCENT STAGE

DOCKING
HATCH

DESCENT ENGINE
SKIRT

DESCENT
STAGE

LM VEHICLE

-~
<

—

' - e

EVA

ANTENNA

DOCKING TARGET

AFT EQUIPMENT BAY

RCS
THRUSTER
ASSEMBLY

RCS NOZZLE

LANDING GEAR

T30004-I5
DEC 66

S—_—-




LM/SLA
INTERFACE

onle. & oM
G

-

\ )
SLA Froet P T
T30005-14
DEC 66
g.'f(" -f’jt.,:ﬂ&,r (" —

~




JA br.q.,',-.‘.';' r

.
A s 1

S A O

ciotromin

v

J' 1.,{‘(,,"“‘-/

.Jrk';)- J

lge
i o

SOS - e—
e
4 \\
1
A \ 3 = W
N & /" Ty : 1 )
A V[ 7 N i b
] i
Vi A W iy
,I \ ) 1 I Iy |
! | ] if Lif! L \
5 \ / c
o / NG /’ W
/ 3 / Na==* b
I\ ) J/
D 4 - a
e
O
T ¥
.

ASCENT STAGE PLAN VIEW

l J'l(w:l ‘\) i

T30005-131
MAR 66

- ﬂf_. < qr’/i-,;-. d

.L_. P r:, A
" \
S T S ;:)
¢ L [‘.r -
ot .



’ ’

‘.v/“l_,/ het  ov dewsle {

<

PRV R Tt 4

-

(REF)
+x218

(REF)

|
+Z27(REF)

—Z27(REF)

EQUIPMENT LOCATIONS
ASCENT STAGE-R/H SIDE

T30005-32
NOV 66



rrrrr

.

llllll
lllllllll

-

== .

T+ X233.5
(REF)

o — . ——
~

+X215
(REF)

N
|
|
|
+227(REF)

T30005- 31
NOV 66

EQUIPMENT LOCATIONS
ASCENT STAGE-L/H SIDE




- Z2T(REF) . % @) INTERSTAGE % ﬁ/ _ 22T (REF)

DISCONNECTS ENT
HeO TANK
R
QUAD 3
"/‘ -
N\ : 6 b
DESCENT
OXYGEN QUAD 2
TANK

_ -~227(REF)

e -

7®
»

4 At \ '*.;f'/.-rc,(; I,
) ul’..g A ‘( =
@ DESCENT STAGE A
= EQUIPMENT LOCATIONS =
) ; T300095-13
“al NOV 66




[ cr Ta~s

N R r
R A < PO IO SRR Yy = -7

o —

o

730008
NOV 66

LM DESCENT STAGE




TV d0 eFoebbove

commaer \ - P

g r . ‘ d M‘— ~V ‘\ :
"’ n% Pt ! \rra{)u-b o > /
wffﬁu ;

P T . )
IL \\" R 4
T

R KY] $oConvos

gese rﬁ“—;-’ = @ o 5o T
= ik N AT \ CF
’ L o, U4 ITY ) L2 Ty e g‘_a
('6‘ ) ‘ b\?%‘:\%:;
oy B
\ [ ) 6@ \‘\.
@
N & G-
ol e | T «
o g K AV . |
om e *i/‘ i urn (b, - - ‘ .
(g M fﬂ 1A Seu (‘ H "t' R ey z T
oz . e A /B o
}Q o LM DISPLAYS AND CONTROLS —— s3000s-20
e
Ny /

ao:za”"'

parn
QJ’OGOOJOOQQOGQO

3333093539535

- L,

[



\
F——

/ Cocon Came] o) (av)
C—==1 [ soma) (o =]
e Cwey C o= = G=a
(e = CaG=
[ | | e ) [ - T
] [::]

w
e MES e e

GEAEER]

Eoi
SYSTEM & —— —— SYRTEM B
e e e sseries Y

oot
sssass}

=

J

‘;«_:4 f° = i O~ Q- :
. " ]
Com o e e o owmoarvs)  Carvw wrew o omowo s lfi Z - -0 : .
000 20000Q0Q00000Q0 £2 2
o e i e = -0 -0 O~
o) o A -9 -9 8-
- - e e e e
T ‘D D4 ROR/CTR .uﬂ et ? D‘
e h ATTITUDE MOW on oxe ! X
o 8 ~9-0.6
a
©

il

L - MATERS ——— CAAN
o

&b Ly e o o mr o oa

il . e S :
00000QQ0000000000 000Q0

;
]

o
= ¢
T | Wi 4__@% i@i
= oo
{
a@;la
= o
=) 5 ¥
u)) Qi
alialis}
SRS
& &

; ki

: &
IX
FaST]
La ]
l@n
=] ©
! !@% :
j e
P
;

N
W
A

p
UPLINK
ACTY TEMP
NG ATT CIMBAT

sTBY PROG

4

|

@ / f————MISSION TIMER'——'—‘\ 1MU CAGE i

= TIMER CONT  ———SLEW_CONT—— oN KEY REL || RESTART ‘=:__,’—_. ;:’,
3s1 - -
j STaRT TENS TENS o5 TENS sie )24 OPR EARR || TRACKER g o N ]
G- & €@ e T
RESET UNITS w.}rs;‘G UNITS
LIGHTI
r N [= B = =~ |
= OVERRIDE ——————— -

/ NUM INTEGRAL ' SIDE PANELS (N~ =K "’

ANON
oN on oN on
1654 1655 1656 @:ssr
+

g
4 - 3
Ertlll:” (m‘rﬁ’% (‘”"ﬁ ﬁ"i““\ ::: 3

oD
G
G

6
RSET AGS STATUS
—— _TY OPERATE
KE
L Qe [re]
\ OFF
- y

=
=

AvA

LM DISPLAYS AND CONTROLS 730005 -28

DEC 66




LM
SUBSYSTEMS

STATUS
INFORMATION

INSTRUMENTATION

T INSTRUMENTATION CONTROL

TO MSFN
AND CSM

VOICE AND
TELEMETRY
DATA

——TM DATA———# COMMUNICATIONS

INSTRUMENTATION DISPLAY }

EPS CONTROL

IVOICE

CREW,

STATUS DATA

ELECTRICAL
POWER

LM
SUBSYSTEMS

| CONTROLS

AND DISPLAYS

CREW, CABIN
8 ELECTRONIC

CREW
EQUIPMEN
THERMAL
MANAGEMENT CONDISIONED
4

ENVIRONMENTAL

CONTROL

ECS CONTROL COMMANDS

[

g

STATUS INFORMATION

MANUAL ENGINE COMMANDS

STAT U% DATA

CONTROL 3OMMANDS

GUIDANCE,
NAVIGATION

AND CONTROL

STATUS DATA

Y

PROPULSION
AND REACTION
CONTROL

?
|

ENGINE CONTROL COMMANDS

LM

OPERATIONAL BLOCK DIAGRAM

T30005-29
NOV 66



\
U L er sy
\( ‘( e teete 1i-ss o

Lot g
| O =' e o L S SO /'/
R & Ir. | r
' , ‘ A - racdl ey ‘,
Tl & .
t_“‘s‘ ¢ -’J;';JJL

t o~ ‘-f/:f,r(;_

'l tanbef- )
L ?

Co s g, S 0T
A (T RN
Tl \‘)-ﬂr'l'.‘itlb
¢ it |[LEM PROPULSION 30005-66
FEB 66

I P .
\:.ZI Hoorfe ,TT,/’



' sQuis
BURST
-
—T_T

FUEL He
HEAT EXCHANGER

" HeHe
HEAT .
EXCHANGER

<

=

FILTER —=

Vel B
@\l e \'

T o
THRUST t wt t)\c'(. r
3 NEUTRALIZERS QUAD
CHECK ;
VALVES > ot *(’
RELIEF ) .rr
VALVES
. i -
\--:-\ gt e
| 1 ey fFrasswnet
Bath |
no- -
FUEL FUEL A
OXIDIZER OXIDIZER ok | LA Lt
" b Cand - ]
St N - -‘)

TRiIM ORIFICE E="JTRIM ORIFICE

Udles « sdact g ‘»‘ S|

U\.‘L '\'x-\'\'t;g\\ do o ,JQ‘»\.?‘_IL,;LJ,

Haertaom-. 270

. T ol
[ RN S 7,‘7
IR T 4
T 30005-154

DESCENT PROPULSION Nov €6
SCHEMATIC




EXPLOSIVE VALVES

He
HELIUM
FILTERS
SOLENOID
WALVES o
RELIEF PRESSURE
~I— vaLve (= REDUCERS =)} 1
' QUAD
BURST [L————J ] checx vaLves
DISK
H |l H
a ) 1|
EXPLOSIVE VALVES EXPLOSIVE VALVES
T RELIEF VALVE RELIEF WALVE
BURST DISK BURST DISK
OXIDIZER
ILTER FILTER
(FUEL) (OXIDIZER)
o] [ 3 o
M LLITRIM
_, ommé:l-: + ORIFICE
| »
- TO ACTUATOR -
@ O ISOLATION VALVES _ .
TO H Jgs ‘
RCS ,
‘:— \\-\-—
- gd’-v A &)_r
¢
3 - s RS
t—.‘_,l ‘ v \.I-‘.Ti/ Vet A

IH L/) E '\y/?-‘/ h“’ -

g

© -+ [ASCENT PROPELLANT SYSTEM]

T30005-15S
KOV 66




+X
.
YAW
VHF ANTENNA (2)

S-BAND STEERA ASCENT STAGE
ANIE!?P?A TEERABLE DOCKING
HATCH

RENDEZVOUS
RADAR e
ANTENNA

OVERHEAD

DOCKING -
WINDOW % 5 . B
+Y§ﬂ .
TN 5-BAND s

PITCH ™ |NFLIGHT <
ANTENNA (2)

INGRESS/ 0
EGRESS
HATCH

‘ﬂ@ S
+2 ROLL =

EGRESS PLATFORM gi’?g?‘” ENGINE STAGE

DESCENT

LUNAR MODULE
AXES

EVA
ANTENNA

DOCKING TARGET

AFT EQUIPMENT BAY

RCS /

THRUSTER
ASSEMBLY

RCS NOZZLE

LANDING GEAR

~

T30005-61
NOV 66




HELIUM PRESSURE SYSTEM"A™
REGULATING PACKAGE TANKAGE

SYSTEM"B"
TANKAGE

THRUST CHAMBER
ISOLATION VALVES BLADDER

THRUST CHAMBER
ASSEMBLY -

@ g
®

MAIN SHUTOFF RCS MANIFOLD
VALVES CROSSFEED AND
ASCENT ENGINE +X
PROPELLANT TRANSFER -Z -Y
VALVES ' .
+Y +7
-X
F LIN
Q SYSTEM "A" s FUEL LINE AXES
em— O X|DIZER LINE ORIENTATION
SYSTEM “B"

RCS INSTALLATION g e




OXIDIZER “A"

FUEL "A"
l : OXIDIZER "8"
B ; B FUEL "8"
;ﬁ MAIN SHUT-OFF VALVE

THRUST
CHAMBER
ISOLATION
VALVES

’ CHECK VALVE
|

CROSSFEED —
VALVES
i!
) ] TANK
| DISK
! ~BLADDER
- 1
A nan
ox —— RELIEF SYSTEM "A
ASCENT PROPULSION INTERCONNECT _||oxiDizE _ _ _ _ _
INTERCONNECT VALVE’S
Fu&:{n‘ — SYSTEM "B
PROPELLANT
FILTERS
- -
|
[
|

LI

REACTION CONTROL "ovee '
SUBSYSTEM SCHEMATIC




MISSION TIMER
—— HOURS —— — NN — — SEC—

{ 1 s )

[wes vea ][ camw

[(asc mess J[ cesoc |

[wes & mes] [ surman

(Cess837)

5
3
|

— ]
£ 20 <9 |
LS 1
V- E
HES i
)
N e
0 o4 I 1
Z 15
€ 20 l
vryvywy
2015080 310520 |
AZ AT x ) Xi0 LAT VEL i

LUNAR CONTACT

S OxID
o0
2%0
- 100!
150
Qo
5
/% ouib CoNT
ross
—
L RATE
~y AR
H P @
n;ooo—: '": seL
Tz z
H bt LDS RADAX
200602 z
=¥ =
L
H ALT/RNG MON
W—f P MNG/RNG KT
H b
E : — @
= J ALT/ALT AT

T30008 -152
DEC 66




ERi-CDEl ANN-G0E30 @RY- eSS Al -0 l
P =t o

[axwme] [ o] [(eeas ] [ &3 ]
(scav) Cmmm ] oo [oram ]
(%] [(me on] (ot | [Taveo ]
l ll_-l IU‘”II-T(IB"i
(Crom J[rmam | [ ] [soomcwm

|

i@ O
&b

|
'
L]
]
4
]
]
]
[}

:

0

e et St

A
$©1 1t

§

— REACTVON CONTROL ECS
QUANTITY r THe PRESS
= .T 00 )
® 0 .
[ ) [ -] .
©
® o .
[ © ?
0 -]
™y Ry 3
BLYCOL f o
[ SYSTEM A —— ——— STSTEM 0 JTENP _ PRCH  QuaNTiTyY = =)
MAN SOV ASC PEED | wam SOV ASC FEE0 t.,
] O~ O | |[E~7 g~
w © B, —
i 0 4
] +0 «© P
[ . ] o™ | oo ] Iy -
-Q =0 ' Q= Q= * 4 1
; *H| ITTTTTTT
-V _ 3 [-V 3 ' aos Qom — AZ AT XS nouvv:ﬁ
PRSI AR — - )
oud uaD

K
7

6- 6-
T~ O~
o~ 8-

-

©i 0

P
2

,
53!
EE‘

ol

. ‘m
]
-1
e Jrem—
cw mE3ET,  OES
— ASC
ST FAN AN 2
OFF =

l PANEL II l T30005-160
DEC 66




ENVIRONMENTAL CONTROL

SUBSYSTEM
(ECS)
ATMOSPHERE OXYGEN SUPPLY WATER HEAT
REVITALIZATION AND CABIN PRESSURE MANAGEMENT TRANSPORT
SECTION CONTROL SECTION SECTION SECTION
(ARS) (OSCPCS) (WMS) (HTS)

LM ECS BASIC BLOCK DIAGRAM

T30005 -6
FEB. 66



323
CABIN P’RESSUTE SWITCH
)

admal
NaYNS YIS
ki

PLSS 02
DISCONNECT

r—-————

PLSS
SERVICE
VALVE

_ASCENT STAGE _ _

DESCENT STAGE

Lo !
- £,
i
1 . <
Y 1 o s
VLR
, <
”, P

FILTERE

RELIEF VALVE

BYPASS
VALVE

PRESSURE
SENSING TO
FROM SUIT  SUIT
LooP LooP OVERBOARD VACUUM
4 PRESSURIZED AREA
CABIN PRESSURE
rif=—=|-— RELIEF AND
DUMP VALVES
i )
| T0
OXYGEN ' CABIN
DEMAND
REGUL ATORS |
B T ||
CABIN l
REPRESS
AND EMERG |
Op VALVE |
|
7
- .S I
) |
ASCNO.2 |
FEED - |
FILTER FILTER '
“ ~
ot
INTERSTAGE
DISCONNECT . 1
—— o ——— —— — < )
r'!)
)\/BURST DIAPHRAGM i)
/
PRESSURE REGULATOR - :- 2‘
;-
=]
GSE//’ «&E/ ‘
DISCONNECT S
b
P 4 . 'Y
DESCENT - .
TANK v A
A
7 AN

OXYGEN SUPPLY AND CABIN PRESSURE
CONTROL SECTION SCHEMATIC

V.
730005-158
APR 66

J ’




TO WATER

— - —————— - ToN
| Fnouoz;%'éu _ ) X REFERENCE ]
SUPPLY SECTION ChEcEs PRESSURE FOR |

' ; ———\WATER PRESSURE
| REGULATORS |
|

)
yinn |

th_

sur —= !
FLUID FROM REGENERATIVE -
PRIMARY HEAT —- P HEAT EXCHANGER . SEF'AARTAETR
TRANSPORT SECTION SUIT {HEATING) ORsS

EMP
CONTROL VALVE

SUIT SUPPLY |
FLOW CONTROL VALVES SUIT CIRCUIT
HEAT EXCHANGER
(COOLING)
| FROM PRIMARY
“Z HEAT TRANSPORT
SECTION

TO COCKPIT ___PRESSURE SENSING TO VENT g —IY Y o GO DARY
DISPLAY AND OXYGEN REGULATORS OVERBOARD  — -\ __ | WATER
TELEMETRY RELIEF - SUIT SEC + s':?;-ggrr MANLIFOL
VALVE 7 EVAP
STEAM VALVE
ITo pucT
CABIN |
e j DIVERTER |
| VALVE
| i |
| FAN SIGNAL |
| CONTROL
' | SUIT CIRCUIT
T .
< -, b TasSEMBLY
RETURN \ 7 |
GAS FROM f CABIN
CABIN | cas |
| RETURN
CHECK
| vaLve ; |
' cHECK |
| caNST VALVES |
|SELECTOR VALVE |
fmm e m e —— T = 2 S
- aw 1
] 1 2 AND ODOR
1 FLUID OUT= CABIN ‘ REMOVAL CANISTERS o l
| PRI HTS "wﬂ.m | :Acnus _J
L Fupw = Z_ -
C

ABIN AR RECIRCULATION ASSEMBLY

ATMOSPHERE REVITALIZATION secn'on! 30005- (57
SCHEMATIC APR 66




WATER COOLANT
ISOLATION VALVE

- = TO SECONDARY
=®—._—___ HEAT TRANSPORT
I SECTION SECONDARY HEAT
y TRANSPORT
| EVAPORATOR
r |
. OVERBOARD
l | VENT
| . PRESSURE SUIT CIRCUIT
| WATER REGULATOR ||, 7 | EVAPORAT
MODULE oy CIRCUIT \ |
— ,; SECONDARY HEAT
! PRESSURE {F — TRANSPORT SECTION
REFERENCE / T
| SEC SUIT FLUID.
/ EWP FLOW |
| / \ '
| ,/ L ATMOSPHERE REVITALIZATION
PRIMARY —_— ] GAS FLOW
] /s PRESSURE PRI HTS
| w:rzn v 7 REGULATORS EVAPORATOR
ANK A~ [
SELECTOR SE : e
| ™ VaLvE ] H
| .
CHECK
| Vaive D '
- PRI HTS FLUID
ASCENT STAGE N PLSS Ny GAS
DESCENT STAGE | FPLL sep MR fhow
GSE ' SEPARATORS
DISC GUILL?TINE
i j
|
|
Dgscgm I WATER MANAGEMENT SECTION T 30005~ 156
TAGE |
WATER GSE | o DR SCHEMATIC NV se
TANK DISC |

STATION



ASCENT STAGE :DES CENT STAGE

1 ‘ 1
.J—"t'-“ 7 r y
N
: 3 VENT
cooLant |2 {/l L. . OVERBOMRD ' ELECTRONIC
ACCUMULATOR |-"=". , st - Y ATER R EQUIPMENT
- . EVAPORATOR ¢\ = )| |EIXDC| couo puates
OVERBOARD v
t
o - )
S l
FROM PRIMARY WATER SECTION 9| | [ T m |L
e |: N
e {lj= | [ Y Cimen 1
&= 3L | —| A= COLD PLATES |
o | SECONDARY
WATER |
15 [ EVAPORATOR |
- i
SUIT |
TEMP
PRIMARY  \__ CONTROL |
PUMPS VALVE '
AP SENSOR /"\ + lI |
VARG n |
CONTROLLER SECONDARY =N I
- PUMP SUIT |
Flow 1/ I
PUMP BYPASS
RELIEF VALVES UYL I
SUIT REGENERATIVE
TO COCKPIT COOLANT HEAT EXCHANGER !
& CONTROL REGENERATIVE |
HEAT |
CHECK
ChEcK EXCHANGER I
SUIT HEAT ) L I
EXCHANGER : !
{COOLING) |
|
g 11 CABIN FANS I
SuIT ELECTRONIC |
q - GAS EQUIPMENT |
FLOW COLD PLATE 11
[ ) pd — [{ e a !
%‘ J I -L]- I/ I
0 L It-— =~ |
«V CABIN TEMP |
CONTROL VALVE CABIN HEAT
EXCHANGER |

HEAT TRANSPORT SECTION

Lcss' ot /e,f,_.‘

by
HEV R % ]

R 2

e

b"}

codant | T
‘ I

T30005-159
NOV 66



ECS-SPACE SUIT INTERFACE




m
>

| ASCENT BATTERIES
/INVEITEIS
AFT
EQUIPMENT
BAY
LEM/SLA
UMBILICAL

R/H CB PAMEL

R/H CENTER SIDE PANEL

BOX UMBILICAL

DESCENT COMPONENTS

/
QUADRANT I¥ o /
parTeRY—| | | QUADRANT 1
ECA ——'LD W BATTERY
BATTERY—TD <L Eca
Al BATTERY

AUXILIARY
SWITCHING
RELAY BOX

EPS COMPONENT LOCATION

2

+2l

RELAY JUNCTION LEM/CSM . ot

IGHTING
CONTROL
ASSEMBLY

DEADFACE RELAY 8OX

L/H CENTER SIDE PANEL

T30005 -19
DEC 66




TO SCIENTIFIC

EQUIPMENT ¥ O==

~~A

J

SYSTEM

ENGINEERS BUS
ECA NO.i .+28v0C
BAT NO. |
+HV o= - =4
+LVe= —
S e LUT POWER e
e CSM POWER
BAT NO. 2 pescmli- TO COMMANOERS BUS
- - ~€
T . ECANO
+ Lve— = |
k ' BA'I""NO ALT BAT NO.
+e -t +
BR 3 E’CA NO.2 . |
+ Lve J‘ F NOR! . \6
A
BAT NO. 4 ‘.
> i | e N 1 \ /A
+HV 1 1L " ,
L | . .
+LVe=— 1 . . COMMANDER'S
- \ BUS
‘ +28vDC
U“ - { ‘v“ \
p I / ) )
. ! I ’ !
) oy .~ H,’.,,_,m_r 'f‘“( /. ¢l
l A ‘ IJJ ’ , . 3
. l‘e:"‘-
EPS FEEDER SYSTEM T30005-126

NOV 66



AC POWER

L

¢

T0

AC BUS A

LOADS

2|

AC POWER

N™M ELECTRICAL POWER SUBSYSTEM
| L
(2]
|
@
a
S 28VDC INVERTER NO.|
@ ™1 oc To AC X
x OFFo,
(@]
= |
3] |
]
]
|
|
| >
) i
OFF
T 28 VDG INVERTER NO.2 &
" > ocToac [ |
o }
o |
o |
o |
> ]
@® AC PWR
N INV 1
©
S
» 9 OFF
) NV 2

AC DISTRIBUTION BLOCK DIAGRAM

AC
LOADS

| ac sus B

T30005-2!
NOV 66



ELECTRICAL POWER SUBSYSTEM
PANEL XIY

— ELECTRICAL POWER

|
i
°

BAT
FAULT

£D VOLTS
AT A

BAT &

orr

DESCENT POWER POWER —————

jl’* ASCENT
SEBAT1 SEBAT2 CORBA'S CORBAT4 UES paTS[———BAT 8 ——\ —— BAT & —,
ﬁ NOMMAL  BACK UP  NOMMAL  BACKUP

SE FEED CORFEED CDRFEED SE FEED

e — e [ ] O O O
(, '8 8 &@8M0|a 2 a =

(S]] OFPRESEY OFWRESET OFRESEY

6,, |é o wé;éj OFMESET  OFFRESET OFWNESET OFWAESET

[CONTROLS AND DISPLAYS

T30005 —128
DEC 66



EXPLOSIVE DEVICES-LOCATIONS

T30005-26
JUNE 66



FUNCTIONAL BLOCK DIAGRAM
ELECTROEXPLOSIVE SYSTEM

-

ELECTROEXPLOSIVE DEVICES coR s
8us aus
PYRO PYRO BATTERY ARM COMMAND |  exprosive pevices
A CONTROL PANEL
LANDING
ﬁ GEAR
\ "
A RCS
- 1 “an —
N G asrin | FYRO_BUS A" ARMED ELECTROEXAOSIVE PRESSURI ZATION
Lk ARM GDEVICES FIRE FIRE
A 3
, SWITO™S | pvro Bus "8* aRMED LOGIC ENABLED COMMANDS
e DESCENT Me
\ 5 ] PRESSURIZATION
L L_ ASCENT He L
- PRESSURIZATION
PYRO
BAT
)
l" TraNEL |
I I | ARM ! ASCENT & STAGE
| | COMMANOS ' OEscENT __FIRE SEQUENCE STAGE
I i Wi TCHING
! ' SRourT [ commano SwITCHI COMMAND
1
| : | St L -
R FIRE INTERSTAGE STAGE
| : ENABLED NUTS 8 BOLTS
|
asoRt | 1, =l —
: STAGE |V\“~"* L \ 1 | sTaBiLiZATION |
| I <X S R VR | . CABLE | () |
CUTTER |  CconTROL |
el | b —

730005-27

NOV 88



ATTITUOE ATTITUDE RATE COMMANDS
CONTROLLER

TRANSLATION TRANSLATION COMMANDS

CONTROLLER
RANGE RENDEZVOUS | RANGE  RANGE RATE >
RANGE RATE RADAR TRACKING ANGLES ) TRIM COMMANDS
| THROTTLE COMMANDS !
CREW ATTITUDE INERTIAL ATTITUDE LM ENGINE ON-OFF CONTROL
< MEASURING GUIDANCE .
DISPLAYS UNIT ACCELERATION COMPUTER COMMANDS 4 g‘égﬂgg"'cs
RCS JET COMMANDS -
ALTITUDE LANDING ALTITUDE ) “
ALTITUDE RATE RADAR ALTITUDE RATE - - 7
¢
ALIGNMENT AR A DISPLAY PUTER IN AT ABORT
LIGNMEN STAR SIGHTING DATA . o i(:::) t;'rio INPUT UPDATE DATA ABORT e
TELESCOPE KEYBOARD EADOUT SECTION

[PRIMARY GUIDANCE AND NAVIGATION SECTION | 5%




[ “ g’f{a iieraea ‘ U N kA

\ t-\vl"de.f .u’“.n,‘)

o

ATTITUDE AND VELOCITY INFORMATION

: [ CREW

I- DISPLAYS
X
ATTITUDE AND TRANSLATION COMMANDS
PRIMARY
GUIDANCE
AND
—— ‘ NAVIGATION | priMARY FLIGHT
_—_—_—'
CONTROL SIGNALS ENGIE CONTRO ngLN
HAND CONTROL | L, uL-
CONTROLLERS UPDATE LINK ELECTRONICS | COMMANDS SION_ AND
_ SECONDARY FLIGHT
| CONTROL SIGNALS
ABORT T
GUIDANCE

BACK-UP FLIGHT CONTROL SIGNALS

MANUAL ENGINE ON-OFF COMMANDS

EN b LM GUIDANCE, NAVIGATION
T Y AND CONTROL SUBSYSTEM

T30005-44
DEC 66



_ 4£t;d Y
I E {.f . \-s
/v e
. ol L— * -‘j‘ - [

ALTIT UDE /"ﬁ S
ALTITUDE RATE _ “ -
(VERTICAL VELOCITY) P ,

s yphr

LATERAL (Y-AXIS) VELOCITY

) r
T 30005-104
APR 66




VELOCITY ALTITUDE
TRANSMIT ANTENNAS RECEIVE ANTENNAS TRANSMIT ANTENNA RECEIVE ANTENNA
O & 6 O) ® ©) ® ®
i \/ Y F1+D1 F1+ 02 F1+D3 FZ*FR
BGE | _
N F2 FR
TRANSMITTER TRANSMITTER
Dy D2 D3 MODULATOR PHASE DIFFERENCE
| | | | siGNAL
‘ ALTITUDE
3 VELOCITY COMPUTER COMPUTER
| F - /)ﬁ.,t A RN W EE
VERTICAL VELOCITY
FORWARD VELOCITY Lc | ALTITUDE
- LATERAL VELOCITY
DISPLAYS [+
LANDING RADAR T30005-109

DEC 66



;,;/( - ]L".,VL»\_) ;-"\Lt— | ] 2 -‘1(_{)

'f,/ a PL C C s "1;—[ re Y ,"

e’

l.. T .H/:&-,w!' e s

RANGE
_RANGE RATE '
"TRACKING ANGLES -

] ! .
..

RENDEZVOUS RADAR OPERATION | L%




D
/ | worons L cgﬁ';\é& _ MANUAL SLEW '
7 T ¢
c - L& P Akay o loig
P .r r. } . ] . -
\ _ 7 AR e /‘,,,-L\.\ 5 Sac . < G,
\ 7
\ A’
\ AN
\ ~ ~
N RESOLVERS TRACKING ANGLES o
——=1 DUPLEXER COMPARATOR MIXER RECEIVER LGC
- > 8
CARRIER DIFFERENCE DISPLAYS
SIGNALS
DOPPLER |RANGE RATE
TONE TRACKER
MODULATION
TRANSMITTER
MODULATION DIFFERENCE
’ SIGNALS
CARRIER
REFERENCE PHASE RANGE )
TRACKER .
FREQ.
SYNTHESIZER
RENDEZVOUS RADAR 730005 -108
!Tl‘r’rﬁ
. " ‘ : |
7L (S ‘ ‘o
: i
’/ J
R 4 ad { a g -~
:\‘;"D .f-fw—J' > 4oy ‘I;thq v e /4 v | Ll _,r o /! i
f I



CREW

DISPITAYS
] |
)
+ ( el
W
| ol
v
A
A7
4
LANDING RENDEZVOUS
RADAR RADAR
[} )
ANTENNA
POSITION
COMMANDS
RADAR ,
wag, axr |
TEST SIGNALS o a0z Aasan
aasas resv wo TRacK —14_—
é (o)
v:.:sr/-u»:r‘u“;:. @ e " e
[ e @ ANTENNA
| crr @) e POSITION
. @N Q | COMMANDS
TEST SIGNALS
PANEL III
RADAR CONTROL T30005-54
DEC 66




PRIMARY
GUIDANCE &

UPDATE DATA

NAVIGATION
SECTION

ABORT
SENSOR
ASSEMBLY

GYRO DATA

f

DATA ENTRY
8 DISPLAY
ASSEMBLY

ACCELERATION

COMPUTER INPUT

" 8 READOUT

ABORT

ELECTRONICS
ASSEMBLY

ATTITUDE ERROR

SIGNALS

ENGINE ON-OFF

COMMANDS

ABORT GUIDANCE SECTION

el ./:,r"‘c',-‘x ;’ a

‘

R w0 / L’I"‘l Db
i

CONTROL
> ELECTRONICS

SECTION

T30005-46
FEB 66

o

A sy L \’ﬁ,n'



PRIMARY
GUIDANCE &
NAVIGATION

SECTION

RCS JET COMMANDS

THROTTLE AND TRIM COMMANDS

ENGINE ON-OFF COMMANDS

THRUST COMMANDS .
TRANSLATION DESCENT TROTTLE, TRIM,AND
CONTROLLER TRANSLATION COMMANDS ENGINE ON-OFF COMMANDS  pgSCENT
CONTROL — ENGINE
ASSEMBLY
ENGINE
ON-OFF TRIM
COMMANDS COMMANDS
RATE RATE "1 aTTiTUDE AND
CREW_____ SIGNALS RATE | SIGNALS o TRANSLATION | ON-OFF COMMANDS  Rcs
DISPLAYS " GYRO CONTROL ' ™ THRUSTERS
ASSEMBLY
’
ATTITUDE RATE AND PULSE COMMANDS |
ATTITUDE
CONTROLLER HARDOVER
ATTITUDE ERROR SIGNALS
ABORT
GUIDANCE
SECTION ENGINE ON-OFF COMMANDS
B
ON-OFF COMMANDS
T
MANUAL ENGINE ENGINE éngENNE
ON-OFF COMMANDS SEQUENCER
T30005-47

CONTROL ELECTRONICS SECTION

FEB. 66



THRUST i\TRANSLATION CONTROLLER ASSEMBLY
FORE N 3
£ ..
'\'_ “ Ay

T30005-5I
DEC 66



PUSH TO TALK SWITCH

VEHICLE DIRECTION

3T

+2Z VEHICLE DIRECTION @

l

+ PITCH

LL \ )) )
® © ®\® &
/_—+ O @
/.—/—-“ O® \
- 0O @

. N ' \ 4
y i A P . ’
v ! . b 1 {x t Gt —_—

{ L’ . ]
{ v f) L 2 L SR W v Ry
) . ‘ - poy
e . S

ACA MANIPULATION

Rt\' v o .,\:U h-//' Ay

PITCH PIVOT

NEUTRAL POSITION
OF GRIP ABOUT
PITCH AXIS

_— YAW AXIS

/< ROLL AXIS

T30005-52
DEC 66



TRIM

= DECA

GUID CONT
PGNS

COMMANDS

MODE CONT.
PULSE
DIR
ATTITUDE '
ERROR — |
FROM AGS DE:JII)DBEAND odlo— . SEJLEEI:T
LOGIC
—O
RATE > °
COMMANDS ———= Aﬁp
FROM ACA e
|
' .
RATE ' NARROW
qanE | DEADBAND :
FROM RGA ' | ‘
| ‘
DEAD BAND
MAX
&
MIN DRIVERS
ACA PULSE COMMANDS
Lac RCS JET COMMANDS

ATTITUDE AND TRANSLATION CONTROL ASSEMBLY

= RCS

T30005-107
APR 66



ABORT
ABORT | | sraGe

S AT L L LLI IS LL A

D 7

STOP

7

ENG ARM
ASC

-

DES

PG"S{ lﬂ AUTO START
—") I
!
j—° | AuTo sToOP

AGS{ . e

L

CONTROL LOGIC

ASC. ENG. ON-OFF _

MAIN
PROPULSION

DES. ENG. ON-OFF

GUID CONT
PGNS

©

AGS

ENGINE SEQUENCER

T30005-105
APR 66



MAN THROT THR CONT
COR AUTO

@ @

|
MANUAL THROTTLE |

!
TRANSLATION k

[7:]
m
<
4

_ THROTTLE CMD

——————f-===53

CONTROLLERS
. MANUAL THROTTLE
Lcc AUTO THROTTLE |
GUID CONT ]
PGNS
) °
4 iy AGS -
' ——-
" L‘\% TRIM CMD _ |, DESCENT
* > ENGINE
aTcA TRIM T
Py T —
( - I: .
ENGINE  ENGINE ON-OFF DESCENT ENGINE | ENGINE ON CMD
SEQUENCER CONTROL LOGIC
DESCENT ENGINE CONTROL ASSEMBLY :2gogss—|os




G.N. AND C.

ASSOCIATED DISPLAYS

T 30005-50
APR 66



COMMANDS
FROM
CREW

VEHICLE

POSITION
& VELOCITY
INFORMATION

LM GUIDANCE, NAVIGATION AND CONTROL SUBSYSTEM

PRIMARY SECONDARY
VEHICLE VEHICLE
GUIDANCE GUIDANCE

POSITION
AND
VELOCITY
CHANGES

T30005-43
DEC 66




( INDICATION TO CREW
CREW

DISPLAY DRIV
DISPLAYS( 5|2NLA|_S €

CAUTION AND WARNING
ELECTRONICS ASSEMBLY

PCM DATA FOR TRANSMISSION

COMM . =—

INDICATION TO MSFN

OUT - OF - TOLERANCE
SIGNALS PULSE
CODE
VARIOUS ANALOG 0-5VDC ANALOG DATA . ODULATION
SIGNALS ! SIGNAL CONDITIONING
ELECTRONICS ASSEMBLY AND TIMING
—»
DIGITAL
STATUS DATA ELECTRONICS
SENSORS
ASSEMBLY
DISCRETE DIGITAL DATA
—
TIME REFERENCE SIGNALS
v
AUDIO AND TAPE RUNNING
INDICATION
comm, —YOX SIGNALS DATA STORAGE = CREW DISPLAYS

ELECTRONICS ASSEMBLY

TIMING AND SYNC SIGNALS

SUBSYSTEMS =

LM INSTRUMENTATION SUBSYSTEM

T30005-57
DEC 66



SENSOR
OUTPUT

VARIOUS ANALOG
AND DISCRETE
SIGNALS

DISCRETE
BUFFER

ANALOG
BUFFER

DC ATTENUATOR

DC AMPLIFIER

R/DC CONVERTER

AC/DC CONVERTER

FREQ/

DC CONVERTER

PHASE

DEMODULATOR

s PCMTEA
T C/WEA,
s, 8 DISPLAYS

SCALED (0-5 VDC) ANALOG
AND DISCRETE DIGITAL
SIGNALS

SIGNAL CONDITIONING ELECTRONICS ASSEMBLY

T30005-59
MAR 66




OUT-OF-TOLERANCE ¢

WARNING
SIGNAL

’

CAUTION
* SIGNAL

PUSH- TO-RESET

MASTER
ALARM

MASTER INDICATION “#

(ONE OF TWO)

WARNING > warninG | MR P
DETECTOR RESET | LOGIC :
CHANNEL | }
| (| —
| 13
| I | [ | —
| I ) —
| | I | —
SET l 1 CAUTION INDICATION
DcEﬁ‘uETclggR l #|  CAUTION | - “(ONE OF TWENTY)
CHANNEL RESET | Loeic —-|———< )
e e —
MASTER
RESET €T
ﬁ ALARM -
LOGIC
—= COMMANDER" A
. TONE NDER'S HEADSET
GENERATOR \—DSYSTEM ENGINEERS HEADSET

CAUTION AND WARNING ELECTRONICS ASSEMBLY

T30005-48
DEC 66



MASTER ALARM SIGNAL (DIGITAL}

C/WEA
——l
SENSORS  — DIGITAL DATA
AND :
SCEA — -
i
———1 PARALLEL = | PARALLEL
ANALOG DIGITAL DIGITAL
TO DATA I?AISILT{'O}E ——* | paTA OUTPUT | _SERIAL DIGITAL DATA COMM.
DIGITAL P . . REGISTER
CONVERTER J | PLEXE
——t —
SERIAL
PAM A
DATA
CONTROL CONTROL
COMMANDS COMMANDS
PCM
. HI
ANALOG RATE
—* | DATA ANALOG PROGRAMMER SELECT
SCEA: MULTI - -
> PLEXER CONTROL COMMANDS Lo
— ) PARALLEL
DIGITAL
TIMING
DATA TIMING
SYNC.
{441
bse p < SERIAL DIGITAL TIMING DATA TIME TIME REFERENCE TIMING
- ACCUMULATOR GENERATOR

TIMING SYNC.

SUBSYSTEMS -

PULSE CODE MODULATION
AND TIMING ELECTRONICS ASSEMBLY

T30005-58
APR 66



‘ COMM ¢
VOICE VOICE TAPE |
AMPLIFIER DRIVE .
MOTOR
”~ '
{ : )
R s Ko I
DIGITA
TIMING T'ﬂe - DIG‘IJDALTO
REFERENCE 10 ,avi0 | FEDORD PLAYBACK AUDIO
Ry T " FREQUENCY —1  NeaD . WeAp |
CONVERTER

/

VOX TRIGGER SIGNAL

ENABLE SIGNAL

SYNCHRONIZATION

SIGNAL

DETECTOR
AND

TRIGGER

DATA STORAGE ELECTRONICS ASSEMBLY

——RECOMDER———
T ON
OFF
DRIVE i

I SIGNAL

T30008-49
MAR 68



INSTRUMENTATION ASSOCIATED DISPLAYS

T30008-112
APR 66



OUT - OF-TOLERANCE
INDICATION

TO CREW

SUBSYSTEM
STATUS
SENSORS

|

SUBSYSTEM STATUS
INDICATION

TO EARTH

|

LM INSTRUMENTATION SUBSYSTEM Ilt

SYNC.
AND

TIMING

RECORDING
OF

AUDIO

AUDIO
FROM
COMMUNICATIONS

T30005-42
MAR 66




)
pata | VOICE
| RANGING

INFLIGHT COMMUNICATIONS CAPABILITY
EARTH SIDE T30005-38

FEB 66




INFLIGHT COMMUNICATIONS CAPABILITY |
FAR SIDE |

T30005-39
JULY 66




S-BAND
ANTENNA

<@— DATA/VOICE BACKUP

\"s :
\VHF yo’c

N ANTENNA

LUNAR SURFACE COMMUNICATIONS
CAPABILITY

T30005-40
SEPT 66




L=
COMMAND THAYAN
MODULE § .o MOON

CONE OF SILENCE

NOT DRAWN TO SCALE

COMMUNICATIONS DURING LUNAR STAY

T30005-10I
MAR 66




INFLIGHT
EVA
ANTENNA ANTENNA

Y VY

]

- 7/

S-BAND S-BAND I S-BAND
OMNI ERECTABLE ' STEERABLE |
ANTENNA ANTENNA | ANTENNA

ha

l ERA-2 S-BAND |
| DIPLEXER |
—_——— e —— —— 1 |
:-E”""’ | ' S-BANI-), POWER |
! VHF DIPLEXER ! :— AMPLIFIEN |
| | i Bl _"_-_-::."l
| | r B
VHF/AM I S-BAND ]
| _| TRANSMITTERS/ | I TRANSCEIVERS l
| RECEIVERS | ) (2) !
| (2) I ERA 3 — |
e — — - ......._l_ ——
| sttty — i —
I AUDIO PREMODULATION | |
| CENTERS (2) PROCESSOR (PMP)| |
| | o= Y- -
| | re—=l=————————
1 , | PCM
L= { — e = - — | TELEMETRY
L ¥ — _— _ _
@d fém 1
SUBSYSTEM |
SENSORS !

TV CAMERA

LM COMMUNICATIONS SUBSYSTEM

T30005-37
DEC 66



+X

-
% YAW

VHF ANTENNA (2)
s- ASCENT STAGE
ANTERNA. oL DOCKING  EVA
HATCH ANTENNA
RENDEZVOUS ' DOCKING TARGET
RADAR =
ANTENNA
AFT EQUIPMENT BAY
OVERHEAD <S> , ,
DOCKING .
WINDOW % ShPS B
+Yﬂ k . 3
1
NG 5-BAND " RCS /
PITCH  |NFLIGHT < THRUS TER
ANTENNA (2} ASSEMBLY
; i
w, —
Q
Qo
INGRESS/ 0 RCS NOZZLE
EGRESS \
HATCH
LANDING GEAR
&
e
\\ \
+Z ROLL S
S
Ny
' ' DESCENT
EGRESS PLATFORM gi?gETNT ENGINE STAGE
LUNAR MODULE T30005161

AXES NOV 66




COMMANDER'S

AUDIO PANEL
VOICE, EMU )
FROM MIC VHF
< TO HEADSET VOICE SECTION
VOICE
SIGNAL
EMERG KEY VOICE, EMU, S BAND
> PROCESSOR BIOMED, PCM, SECTION
ASSEMBLY EMERG KEY
ERA-4
EKG N
SYSTEM - PCM, TIMING
ENGINEER re TO HEADSET
FROM MC 1 | PREMODULATION INSTS
PROCESSOR VOICE
SYS. ENG.
AUDIO AND
COMM. PANEL
SIGNAL PROCESSOR ASSEMBLY
T30005-53

INTERFACE

DEC 66




I CHANNEL "A"
|
vorce | » VHF XMTR \ / \ / \ /
|
| L
S-BAND > vorc | F T
RCVD VOICE o VHF RCVR

N

ERA-4 ¥ I/PLSS 2 EVA

|

(

: |

|

RCVD VHF VOICE,EMU SIGNAL : DIPLEXER ‘—’@
' 4—— PROCESSOR

(TO S BAND XMTR) ASSEMBLY :

|

|

[

A |
CHANNEL "8" |
|
VOICE FROM VOICE
—_— L.
LEM CREW | VHF XMTR :
| - |
*VOICE. EMU l VHF RCVR :
I
L ERA-3 J
VOICE TO CREW 4
DSEA
(VOICE TAPE
RECORDER)
(IN INST. SUB-SYSTEM)
PCM (LO BIT RATE)
VHF-SECTION T30005-55
DEC 66




r———""""""""=""—"=—-—"=—=- 7
|
voIcE I RECEIVER !
< (PRIMARY OR |2
SUBCARRER ™ | 1+mm SECONDARY) ;
| |
I P P 1
| \r |
EMERG, KEY PHASE ORIVER aND | ¢ | A;ow‘_ggR '
BACK- MODULATOR MULTIPLIER PLIFI |
PM ENABLE (PRIMARY OR "l ermary or |7 1 (PrMarY oR »| DIPLEXER Je— |
| SECONDARY) SECONDARY) | | | seconoarv) |
voce, pem _ | | | | f |
BIOMED, EMU l ' I POWER |
SUPPLY
| l (PRIMARY OR I
NDARY
M ENABLE FREQUENCY ERA-1 | SECO ) ERA-2 |
MODULATOR [_______l —— o o e —— ) d
] : w -, - "1
———————— IN-FLIGHT n-FuiGHT | |
ANT. NO. 1 ANT. NO. 2 l (STEERABLE) (ERECTABLE)
TV CAMERA ANTENNA / | ANTENNA
(LUNAR STAY) I_ E?A_—S_J
_ .. SLEW
s 3
T LUNAR %
STAY
S-BAND SECTION T30005-56
DEC 66




T30005- 113
APR 66

INTROLS




MSFN

EXTRA-
VEHICULAR
ASTRONAUT

CSM

ON-BOARD
CREW

|

|

|

«——{ LM COMMUNICATIONS SUBSYSTEM

TELEMETRY
DATA

AUDIO
TO BE

RECORDED

TV

SIGNAL

T30005-41
DEC 66




SUBSYSTEMS
—
l STATUS

MSFN, CSM, EVA

I VOICE, DATA, TV

TELEMETRY

INSTRUMENTATION

COMMUNICATIONS -ﬂ"-Ei} CAMERA

ELECTRICAL EQUIPMENT

ENVIRONMENTAL

CONTROL
VOICE
STATUS INFORMATION LIFE SUPPORT
CREW CONTROLS
FIRE COMMANDS AND DISPLAYS |  DATA ENTRY AND DISPLAY

GUIDANCE

EXPLOSIVE NAVIGATION
DEVICES coROWER ENGINE AND CONTROL

‘ suesvsmms{-: AC ELECTRICAL PROPULSION | ENGINE CONTROL
oc POWER AND RCS

LM SUBSYSTEMS

T30005-60
DEC 66



