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SECTION 3

BLOCK II GNC SYSTEM DESCRIPTION

\
3.1 GNE.. Hardware Configuration

System 204 will be GNC system for Mission 278, It is a normal Block II
system except for the Signal Conditioning Assembly which processes FLIGHT
QUALIFICATION measurements as well as OPERATIONAL measuremenets, The-

system is comprised of the following major assemblies:

Inertial Measurement Unit (IMU)
PIPA Electronics Assembly (PEA)
Coupling Data Unit (CDU)
Navigation Base (NB)

Optical Unit (including Space Sextant-SXT and Scanning
Telescope - SCT)

Command Module Computer (CMC)

Two (2) Dis'play Keyboard)Assemblies (DSKY)
Display and Control Group

Power and Servo Assembly (PSA)

Signal Conditioning Assembly (SCA-FQ)

G&N Interconnect Harness Group

Eyepiece Storage Unit (ESU)

)}

8: 2 GNC/Spacecraft Signal Interfaces
3.2.1 Interface Control Documents (ICD's)

Below are presented the Interface Control Documents (ICD's) which
are pertinent to definition and understanding of the electrical/functional
interfaces between the CG&N system and the spacecraft, the launch vehicle
and the astronauts, Additional existing ICD's pertaining to mechanical in-
terfaces, t hermal interfaces, etc, are not listed because they are not con-

sidered to be relevant to this document,
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General Inter-
facing Area

Electrical Power

Displays

Telemetry

Steering

ICD Title

G&N Electrical

Input Power

Altitude Error -

Total Attitude
Signals

G&N Master
Warning and

Caution Lamps

ICD No.

MH-01-01327-216
(IRN 0055)

MH 01-01324-216
(IRN's 1499, 3605)

MH 01-01325-216
(IRN's 0823, 3614,
3616)

MH-01-01342-216

G&N Data Transmis- MH-01-01326-216
sion to Opérational (Rev. A)
and Flight Qualifica-

tion Telemetry

CDU to TVC Servo

Amplifiers

MH-01-01307-216
(IRN's 0826, 3604)

Description

Total a-c and d-c
Power gpecification
from CSM to GNC.

Signal interface for
following :

a) Pitch Error

b) Roll Error

¢) Yaw Error

d) 800-cps reference

Signal interface

' for following 800 cps

modulated signals
to FDA1 and altitude
set resolver;

a) Sine AIG

b) Cosine AIG

c) Sine AMG

d) Cosine AMG

e) Sine AOG

f) Cosine AOG

Electrical interface
from S/C Alarm
system to GNC dis-
plays

Electrical interface
for GNC PCM and
Flight Recorder

measurements,

Electric (d-c)
interface to SPS
for:

a) Pitch Command

b) Yaw Command



General Inter-
facing Area ICD Title ICD No. Description

G&N Attitude MH-01-01386-216 Electrical (d-c)
Signals to Saturn v interface to Saturn
Guidance Guidance for:
a) Roll Attitude Error
b) Pitch Attitude
Error
c) Yaw Attitude Error

Moding Mode Control MH-01-01344-216 Switch closure
Signals S/C to (IRN's 3601) discrete to ISS:
ISS Discretes a) IMU Cage

b) GNC A/P Control
c) S/C Control of Saturn
CMC CMC Electrical MH-01-01380-216 Defines the electrical
Interfaces-Block II (Rev, A) ~ interfaces between
CMC and CSM.,
For details see sec,
3.2,2

3.2.2 CMC/CSM Signal Interface

The following section lists the complete interface between the CMC
and CSM as described in gtail by ICD MH-01-01380-216 Rev, A, Figure

3-1 presents a schematic representation of the interface,
3.2.2,1 CMC/CSM Interface - Inputs to CMC

1) LEM Attached
2) SPS Ready
3) Attitude Hold
4) Free Drift
5) Accept Uplink
6) CM/SM Separate
7) S IV B Separate
8) Lift Off
9) Guidance Reference Release
10) Ullage Thrust Present
11) Plus Roll Pulsed attitude increments
12) Minus Roll from Gyro Display Coupler
13) Plus Pitch
14) Minus Pitch‘

' Control Mode
and
. Status
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Figure 3-1

(To be supplied)
Similar to Figure 3-1
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15) Plus Yaw Pulsed altitude encrements
16) Minus Yaw _ from Gyro Display Coupler

17) Plus Roll )
18) Minus Roll [ Command Discretes from
19) Plus Pitch Rotational Hand Controller

20) Minus Pitch
21) Plus Yaw |
22) Minus Yaw J
23) Plus X )
24) Minux X Command Discretes from

25) PlusY gy

ah} Dlante ¥ /' Translational Hand Controller

27) Plus Z

28) Minus Z /
' 29) Start

30) Stop PCM Downlink )

31) Bit Sync

32) Uplink "One"

33) Uplink "Zero" }

Uplink

3.2.2.2 CMC/SCM Interface - Outputs from CMC

1) + Pitch/+X ¥
2) - Pitch/+X :
3) + Pitch/-X
4) - Pitch/-X
5) * Yaw/+X
6) - Yaw/+X
7) + Yaw/-X
8) - Yaw/-X [
9) + Roll/+Z
10) -Roll/+Z
11) + Roll/-Z
12) - Roll/-Z
13) + Roll/+Y
14) - Roll/+Y
15) + Roll/-Y
16) - Roll/-Y i,
17) SPS Firing Command To SPS

SCS Reaction Control
' System Jet-Firing

Commands




18) S IV B Fire Cycle To Saturn
19) S IV B Engine Cutoff } Engine

20) Master Clock (1024K) } Central Timing Equipment
21) Digital Downlink Data PCM

22) CMC Warning
23) ISS Warning
24) PGNC Caution Subsystem

Caution & Warning

3.2,3 GNCS Failure Monitor

The GNCS performance and operational readiness are self-monitored
and caution and warning information are displayed to the crew. Two warning
(red) lamps are actuated by the GNCS on the Caution/Warning Panel:

CMC Warning indicates computer failure; ISS warning indicates failure of
the inertial subsystem, Also a GNCS Caution (amber) lamp is actuated

to indicate non-critical problems in the system, Further detail regarding
the caution items is displayed by means of the DSKY event lamps and the
DSKY data registers (in the event of a program alarm), The failure

monitor mechanization is shown in Figure 3-2,

3.2.3.1 CMC Warning

A CMC warning alarm is generated in the event of CMC
power failure, scaler failure of either of two types, restart or counter
fail during CMC operate or in response to an alarm test program,

As is shown in Figure 3-2 a scaler fail or prime power fail results

in immediate alarm indication whereas the other inputs are buffered

by a filter so as to prevent momentary transient disturbances which

recover from causing a warning alarm; In this subsection the
various inputs and conditions associated with CMC warning are de-
fined,

(a) SCAFAL - Occurs if scaler stage 17 (1,28 sec period) fails to
produce pulses. This provides a check on the timing for all
logic alarms,

() COUNTER FAIL - Occurs if counter increments happen too
frequently or else fail to happen following an increment request,
"Too frequently' means continuous counter requests and/or

incrementing for from , 625 ms to 1,875 ms,

(c) SCADBL - Occurs if the 100 pps scaler stage operates at a

pulse rate of 200 pps or more,
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