GUIDANCE, NAVIGATION, )
AND CONTROL SYSTEM

SIDE VIEW

OPTICAL
NAVIGATION
UNIT

P

INERTIAL
MEASUREMENT
UNIT (IMU)

A

COMMAND
MODULE
COMPUTER
(CMC)

&/g\
. Alpol 16\ svosnce
\\17 e,

THE APOLLO GUIDANCE AND NAVIGATION SYSTEM IS COM-
POSED OF THREE BASIC SUBSYSTEMS: INERTIAL, OPTICAL
AND COMPUTER.

1. The inertial guidance subsystem is composed of inertial
measurement unit (IMU) and associated equipment. This
subsystem performs three major functions: (A) Measures
changes in spacecraft attitude; (B) Measures spacecraft
velocity due to thrust; and (C) Assists in generating steer-
ing signals.

2. The optical navigation subsystem is composed of a space
sextant and a scanning telescope. Sightings on celestial
bodies and landmarks on the moon and earth are used by
the computer subsystem to determine the spacecraft’s
position and velocity and to align the inertial reference
within the IMU.

3. The command module computer (CMC) provides five major
functions: (A) Calculates steering signals and engine
discretes necessary to keep the spacecraft on the required
trajectory; (B) Positions the stable member in the IMU to
a coordinate system defined by precise optical measure-
ments; (C) Positions the optical unit to celectial objects;
(D) Conducts limited malfunction isolation of the G&N
system by monitoring the level and rate of system signals;
and (E) Supplies pertinent spacecraft condition information
to the display and control panel.
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INERTIAL MEASUREMENT UNIT (IMU) and associated equipment performs three major
functions: (A) Measures changes in LM attitude, (B) Assists in generating steering
commands, and (C) Measures LM velocity changes due to thrust. This unit manufactured
by AC Electronics.

ALIGNMENT OPTICAL TELESCOPE (AOT) - Provides star sighting data which is
manually inserted into the LM Guidance Computer for establishing the inertial reference.
This unit f d by Kollsman | Company.

NAVIGATION BASE (NAV BASE) - Provides an accurate mounting base for the Alignment
Optical Telescope (AOT) and the Inertial Measurement Unit. This unit manufactured by
AC Electronics.

LM GUIDANCE COMPUTER (LGC) - Performs four major functions: (A) Calculates
steering signals and engine discretes necessary to keep the LM on the required trajectory.
(B) Positions the stable member in the IMU to a coordinate system defined by precise
optical measurements, (C) Conducts limited malfunction isolation of the PGNCS by
monitoring the level and rate of system signals, and (D) Supplies pertinent LM condition
information to the display and control panels. This unit manufactured by Raytheon.

DISPLAY AND KEYBOARD (DSKY) - Provides a two-way communication link between
the operator and the LGC and the following functions may be performed: (A) Loading of
data into the LGC, (B) Display of data and system configuration to the operator. This
unit manufactured by Raytheon.

COUPLING DATA UNIT (CDU) - The CDU, an all-electronic device, is used as an inter-
face element between the following: (A) The inertial subsystem and computer subsystem,
(B) and the computer subsystem and the controls. This unit functions primarily as an
analog to digital or digital to analog converter. This unit manufactured by AC.
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APOLLO 9 SUMMARY FLIGHT PLAN (D MISSION)
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