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SECTION IX 

THE COMPUTER SUBBYSTEM 

INTRODUCTION 

This section of the study guide briefly describes the C88 equipment to a functional block 
level. A brief description of the CSS organization and functional opentlon in also presented. 

9.1 CSS PURPOSE 

The computer subsystem is the control and computational center of the PGNCS. It performs 
the following functions: 

a. Solves the guidance and navigation problems for all mission phIIOI including Saturn Guid- 
ance take over capability during the boost phase. 

b. ‘ Provides control information to the PGNCS. as wen an other Ipacocnft systems. 

c. Displays pertinent information to the astronaut and the ground when requested. 

d. Provides a means by which the astronaut or ground control can directly communicate 
with the PGNCS. 

e. Provides direct on-o�À control for the reaction control into. and service propulsion engines. 

f .  Monitors its own operation and other PGNCS operations. 

9. 2 035 EQUIPMENT 

The CSS consists of the Command Module Computer (CMC) and two Identical display and 
keyboards (DSKY's) (see �¿gure 9-1). The CMC ls located in the lower center of the lower 
display and control panel below the power and servo assembly. One DRY is located on the 
lower display and cmtrol panel and is called the navigation panel DSKY. The ether DSKY is 
located on the main display and control panel and is called the main panel D31 

9.2 .  1 CMC PHYSICAL DESCRIPTION. The CMC measures approximately 24 x 12. 5 x 6 
inches and weighs approximately 60 pounds. It consume: 10 watts of power during standby 
operation and 100 watts of power during normal operation. The CMC is mounted on a cold- 
plate base which is cooled by a water glycol solution �Àowing through it. 

The CMC consists of a logic tray assembly and a memory tray assembly which are mounted 
back to back (figures 9-2 and 9-3) .  A tray assembly consists of a tray with the modules 
and connectors mounted on it. The modules contain the CMC'a logic circuitry. The con- 
ngctors provide the CMC with a hardware interface. 

9 .  2 .  2 CMC USE. The CMC is a core memory. digital computer with two types of 
memory. �¿xed and erauble. The fixed memory permanently stores navigation tables. 
trajectory parameters. programs and constants. The erasable memory stores intermediate 
information. 
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The CMC processes data and issues discrete control signals, both for the PGNCS and the 

other spacecraft systems. It is a control computer with many of the features of a general 

purpose computer. A s  a control computer. the CMC aligns the stable platform of the 

inertial measurement unit (IMU) in the inertial subsystem, position: the optical unit in 

the optical subsystem and issues control commands to the spacecraft. Al a general pur- ' 

pose computer, the CMC solves guidance problems required for the spacecraft mission. 

In addition, the CMC monitors the operation of the PGNCS and and other spacecraft systems. 

The CMC stores. data pertinent to the flight profile that the spacecraft mutt assume in 

order to complete its mission. This duh. consisting of position. velocity and trajectory 
information. is used by the CMC to solve the various flight equations. The results of var- 
ious equations can be used to determine the required magnitude and direction of thrust 
required. Corrections to be made are established by the CMC. The Ipncecraft engine- 
are turned on at the correct time. and steering signals are controlled by the CMC to re- 
orient the spacecraft to a new trajectory. if required. The inertial subsystem senses ac- 
celeration and supplies velocity change: to the CMC for calculating the total velocity. 
Drive signals are supplied from the CMC to coupling dun unit (CDU) and stabilization gyros 
in the inertial subsystem to align the gimbal nuclei in the IMU Error signals are also 
supplied to the CDU to provide steering capabilities for the spacecraft. CDU position sig- 
nals are fed to the CMC to indicate changes in 31111a angles. which are used by the CMC 
to keep cognizant of the gimbal position. The CMC rocotvu mode indications and angular 
information from the optical subsystem during optical sightings. This information I: used 
by the CMC to calculate present position and orientation nod to and to refine trajectory 
information. Optical subsystem components cnn also be positioned by drive signals supplied 
f rom the CMC. 

9.  2. 3 DSKY PHYSICAL DESCRIPTION. The DSCY manure. ”proximately 8 x 8 x 7 
inches and weighs about 17. 5 pounds. Mounted on the back of the DSKY are six Interchange- 
able driver modulea. a 91 pin connector. a filler vulva. and a power oupply. The driver 
modules are used in the switching of the data displayed on the DSKY. The connector pro- 
vides the interface between the DSKY ad the CMC. The filler valve is used to pressurize 
the DSKY to one atmosphore. The power supply modulo supplies the voltnge to light the 
DSKY indicators. 

9 .  2.  4 DSKY USE. The navigation DSKY located on the lower D 8: C panel and the DSKY 
located on the main D & C panel provides a two-way communication: link between the astro- 
naut and the CMC (see �¿gure 9-1). Through thta communications link. the following func- 
tions can be performed: 

a .  Loading of data into the CMC. 

b. Display of data from the CMC and (ht: loaded into the CMC. 

c .  Monitoring of data in the C M C .  

d. Display of the CMC modes of oporntion. 

e. System control by the initiation of subsystem and system testing and control of the 
system' a major modes of operation. 

f .  Requests by the CMC to the system operator to perform actions. 

9-5 








































































































































































