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APOLLO

COMMAND/SERVICE MODULE SYSTEMS HANDBOOK

CSM 104

PREFACE

This handbook, prepared by the Flight Control Division, NASA, Manned

Spacecraft Center, Houston, Texas with technical support by North

American Rockwell Corporation (NR), reflects the Command/Service

Module (CSM 104) Spacecraft Systems as of November i, 1968.

Major emphasis is on material for use by Flight Crew and Flight Con-

trollers during mission operations. Caution should be exercised in

using the systems drawings or other information in the handbook for

any other purposes.

Comments concerning the contents of this handbook should be directed

to FC36/Mr. Hubert V. Gregan, NR, Flight Operations Support, HU3-5805.

This document is not to be reproduced without written approval of the

Chief, Flight Control Division, NASA, Manned Spacecraft Center, Houston,

Texas.

Approved by :

Arnold D. Aldrich

Chief, CSM Systems Branch

/," _la.gene t" Kranz _ .... " ..,.._'_-

t Acting fhief, Flight Control Division
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FOREWORD

F

_ L

The basic Command/Service Module Systems Handbook (CSI

being published and will be distributed in several install_

The publication control and effective page sheet imme_

following this foreword will serve as a table of contents :

lists by sections all figures, drawings, tables and pages c

that will be in the handbook whether they are included in

issue or not.

The publication control and effective page sheet, whi(

continuously updated each time additional material is issu_

give a chronological history of the document and will show

for which the information in each section is valid.
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COMMAND/SERVICE MODULE SYSTEMS HANDBOOK
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PCN-I

PCN REVISION INSTRUCTION SHEET

Update this document in accordance with the following instructions:

Remove and replace the following pages:

iia vi 7-13

iii vii 7-19

iv viii 7-20

v 6-14 7-21

7-22

Add the following new pages:

iib

ix

Make pen and ink changes to drawings and figures as follows:

NOTE: Each drawing and figure to be updated by pen and ink changes is listed

below. Corrections co figures are indicated sequentially on their

respective change instruction sheets and are referenced to the appro-

priate buses and circuit breakers. Drawing changes are indicated on

IS and WAS sheets, and all change instruction sheets are collated in

this PCN in the same sequence that the drawings and figures appear

in the basic handbook. Changes to each drawing are shown by zones.

Shading over portions of the IS drawings makes possible a rapid

identification of items to be changed. Corrections need be made only

where there is no shading, When the drawings and figures have been

carefully updated, the pen and ink change instruction pages may be
removed from this handbook.

Dwg 2.3

Dwg 2.7

Dwg 3.1

Fig 3.2

Fig 3.3

Fig 3.4

Dwg 4.1
Dwg 4.2
Dwg 4.3

Dwg 4.4

Dwg 4.5

Dwg 6.1
Dwg 6.3

Dwg 6.6

Dwg 7.2

Dwg 7.3

i page of change instructions

3 pages of change instructions

i page of change instructions

h pages of change instructions

i page of change instructions

i page of change instructions

2 pages of change instructions

2 pages of change instructions

2 pages of change instructions

2 pages of change instructions

2 pages of change instructions

i page of change instructions

1 page of change instructions

I page of change instructions

i page of change instructions

i page of change instructions

Dwg 8.1

Dwg 8.3

Dwg 8.4

Dwg 8.5

Dwg 8.6

Dwg 8.7

Dwg 8.8A
Dwg 8.9A

Dwg 8.9
Dwg 8.10

Dwg 9 •I

Dwg 9.2

Dwg i0.i

Dwg i0.2

Dwg ii. 3

3 pages of change instructions

4 pages of change instructions

i page of change instructions

4 pages of change instructions

2 pages of change instructions

I page of change instructions

I page of change instructions

2 pages of change instructions

2 pages of change instructions

i page of change instructions

4 pages of change instructions

I page of change instructions

I page of change instructions

i page of change instructions

I page of change instructions
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SECTION i

STANDARDS

CSM 104

i.i

i.i.i

i.i.i.i

GENERAL DRAWING INFORMATION

Cross-indexin_

General drawing configuration

The X coordinate zones are marked alphabetically from the

right-hand edge of the sheet (including the 1/2 inch margin).

The Y coordinate zones are marked numerically from the

bottom right-hand and left-hand corners of the sheet.

i

I
Y Coordinate

X Coordinate

I X XXX
J |

zl/ | _-- Title Block

Drawing Locator Abbreviation

(Short Title) and Number

1.1.1.2 Component location code

The component location code is used to reference controls

(on the control-display figure) and components (on the

overview drawing) into the detail system drawings.

3 - Drawing Locator Number for the

given detail subsystem drawing

K - X Coordinate

4 - Y Coordinate

Technical Zone References

Zone reference

X Coordinate _ A71 y Coordinate

XX.X
When this number appears it

refers tO another drawing.

When there is no number the

zone refers to another area

on the same drawing.

i-!
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LINE LEGEND

RF Cable

1.2.2

1.2.2.1

C
Electrical Line _.

Power and control

v

Electrical connected

1.2.2.2 Electrical crossover

1.2.3 Directional Flow

Arrows

I

Component Enclosures

(Directory

_pe)

1.2.4.1 Main enclosure

1/16-inch solid

black line

1.2.4.2

1.2.4.3

1.2.4.4

1.2.5

Sub enclosure

1/32-inch solid

black line

Component enclosure
with crew (manual

control)

1/16-inch dashed

black line

_m_mm_m

Module interface and

systems assembly

i/8"inch dashed

black line

CM =m |SM

Mechanical Linkage

1.2.6 Timing Pulses

I S°urce __Z>

J I

1-2
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1.2.1.2 Power intra-drawin_

(Section to section within the same drawing)

LoadT°Power _ Q XZX Identification

Identification

From Power

Source

1.2.1.3 Power inter-drawings

(Drawing to drawing)

To Power --"

Load
© xZ X Identification

X.X_----Ref drawing no.

Ident ific at ion

xZx@-
Ref drawing no.----_X .X

From Power

Source

1-3
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1.3

1.3.1

1.3_i.i

1.3.1.2

1.3.2

1.3.2.1

1.3.2.2

PIPE LEGEND

General

Plumbing connected

Plumbing crossover

Line Designation

Water

i

0xygen

O O

CSM

i. 3.2.3 Nitrogen

N N

1.3.2.4 Helium

lllllllllllllllill
1.3.2.5 Primary Coolant

1.3.2.6

1.3.2.7

1.3.2.8

1.3.2.9

1.3.2.10

1.3.2.11

1.3.2.12

1-4

1.3.2.13

Secondary Coolant

X ×

Fuel

Hydrogen

Steam

S S S S S

Suit Loop

Sense Lines

i

Oxidizer

Others

(Identification)
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1.4.2

1.4.3.2

TELEMETRYSYMBOLS
Measurements Telemetered

Measurement Number: Should include

the letter associating it with the

transducer type. Alternate system

measurement numbers and PCM codes

may appear near the TM bubble.

Measurement Name

I .I xxxxl
I

0nboard Meters

Measurement Range

High Bit Sample Rate

ILow Bit Sample Rate

TM Signal Conditioner: To be located

on the input line next to TM bubble,

positioned at 0 °, 90 ° , 180 ° and 270 °

around bubble.

Meters should be placed

close to their associated

TM bubble wherever possible.

. A.ct_u_al _i.___4 From

_ .Art W0rk ] - " Drive Source

X X._X_-- 4M;_eel NN_be _

Sensors

Sin61e source

Output Example:

Double source

Letter indicates

the type :

P- Pressure

T - Temperature

Q- Quantity

w - Wetness

R - Rate

 m0uut(Power)

Ground Commands (Contents Optional by Vehicle)

RTC's

For Set

_R For Reset

Command Number

I-5
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1.5.i.i

ELECTRICAL SYMBOLS

Switches

All switches will be shown in the deenergized position

(if possible). When a switch has more than one set of

contacts, only one set needs to have switch contact

nomenclature.

Switch nomenclature

Major Title: The title given to a group of switches on

the panel.

Minor Title: The title given to a sub-group of switches

NOTE: If more than one switch has identical major and

minor titles, they may be stacked without repeating
these titles.

XXXXXXXX , Major Title

/ XXXXXXXX _ _ Minor Title,

lJm_lwB_n _n_ Iminnn I

Switch Name I ' XXXXXXXX |
(As shown on I

control-display) i •

I !

. xxx. I \

- ,)
I Nomenclature; / (As shownon

_, MDC X XXSXX -- Switch NumberPanel Number ___Im_ll (As Appropriate)

Switch Name _ ' XXXXtXXX !

on! '.cont rol-display) m

I I//'T'_\ I I _NomenclatureI_tr_l xxx' i I(_ s_owno_
I_ I n I c°nt r°l-display)

I J L. I /
II

i xxx • ! .
Panel Number • : MDC X . XXSXX._-.ll_SW:Ltch Number

Ill_n____d (As Appropriate)

i-6

l
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1.5.1.2

Panel Number

Switch controlled flag

If a flag is directly controlled by a switch,

the following manner :
XXXXX •

/ xxxxx • \
1_ m m m m ml mmmmlml_

I XXXXXX ' I

xxxxx i
XXXX " i

_->o i
xxxx , |

! lgTXiXX •

:._._____. _×._×__I

it may be shown in

Major Title

Minor Title

Flag Name

(As shown on

control-display)

Note to explain

all states of flag

Switch Name

(As shown on

control-display)

Switch Position

Nomenclature

(As shown on

control-display)

1.5.1.3 Two-position

A
w

1.5.1.4 Three-position

O

/ Moment ary

Cont act.

i-7
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1.5.1.5

1.5.1.5.1

1.5.1.5.2

Pushbutton

Latching

w

Momentary

Co83(

i

I
I
I
I

le

i

1.5.1.7.2

1.5.1.8.2

1.5.1.9

1-8

CSM 104

Pressure

Closed decreased

pressure

Closed increased

pressure

Motor

Break before make

Made before break

Baro

w

D
Close'XXX psi or

Open XXX psi or

altitude

altitude
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1.5.2

1.5.2.1

Circuit Breakers

The circuit breaker should be placed near the associated bus

whenever possible. For the difference between major and minor

titles see remark under switches (1.5.1.1).

Pushbutton

Major Title

Minor Title

Name

(As shown on

control-display)

Amperage

Circuit Breaker

Number

1.5.2.2

1.5.3.2

Automat i c

Fuses

General

Fusistor

XA

A

Amperage

1.5.4 Battery

1/16-inch black tape

Size varies with number of cells and drawing arrangement.

XXX
XXX

__1__

Name

Amp Hours

1-9

• • .
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 c°'°Rh

1.5.5.2 Switching

r

COLOR

COLOR
NAME

__o_

1.5.5.3 Caution and warning

I

N_e If _xxxXXxxxxxI
Warning or-1_ j
Color

Operating _ -_-XXXXX

limits XXXXX

PNL Location /

(Optional)

1.5.5.4 Componen_

XXXXX "_'--'- Color

XXXXX "_''" Name

PNL Location 17 XXXXX

(Optional)

1.5.6 Annunciator Flag

Flag symbol will not

reflect switch position

of the associated switch.

XXXX_-Flag Name

"_-_
XXXXX

Flag Number-----_ XXXXX
Note to

Panel Number---_ XXXXX
explain

all states

of flag.

1.5.7 Relays

1.5.7.1 Momentary contact

1.5.7.2

1.5.7.3

Latching contacts

Non-latching relay

I •

I•

Nomenclature

I-i0



_i_ _i• i!]/

1.5.7.4

1.5.8

Latching relay

v

l--

k_ c latur e

Relay or Solenoid

Driver

Signal

Buses

Symbol

Length can vary depend-

ing on the bus function

on a given drawing.

Bus Feed Bus Output Neg Bus

1.5.9.2

1.5.10

1.5.10.3

1.5.10.4

1.5.11

1.5.11.i

1.5.11.2

1.5.11.3

CSM 104

Designation

See bus designation list.

Vx× 

Grounds

S__st em

I

m

Frame

Floating or Controlled

(_XXX

Signal

Diodes

General

rl

Zener

hb/

Tunnel

!-ii
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1.5.ll.4 Control rectifier

(SCR)

1.5.12

1.5.13

Pot entiomet er

Rating

XXX (0pt ional)

Fixed Resistor

Rating

XXX (Optional)

1.5.14 Heater

_rl .
Value (Watts)

1.5.15 Thermostat

Range

i. 5.16 Trans formers

__ Core

Polarity dots _11_

indicate out

phase

Polarity dots

indicate in

phase

1.5.17 Amplifier

t:_r Input
Input

inverted_ Output

Input

1.5.18 Capacitor

II

1.5.19 Digital Inverter

1.5.20 Wire Resolver

X= Sine Winding

• = Minus Sine

n

u

= Cosine Winding

1.5.21 Time Dela_

1.5.22

1.5.23

I TDMS I

Electrical Filter

FILTER I

Modulator

1-]2
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A

Gates

And

y

1.5.24.2 Nand

y

1.5.24.3 Or

i.5.24.h Nor

1.5.24.5 Exclusive Or

Open circle means
it is an inverter

and may appear on
any of the lines
on the gate.

A B Y

1 1 1

1 0 0

0 1 0

0 0 0

1 1 0

1 0 1

0 1 1
0 0 1

1 1 1

1 0 1

0 1 1

0 0 0

1 0 0

0 1 0

1 1 0

0 0 1

1 1 0
1 0 i.
0 1 1

0 0 0

1-13

1.5.24.6 SRT FIiD-FIop

SET

TRIGGER

RESET

S 1

T

FF
R 0

Q

INPUT

S

T

R

OUTPUT

Sets Q to A "i"
Sets Q to A "0"

Q and-Q Change States

Resets Q to A "0"
Resets Q to A "i"

1.5.25 Demo dul ator

1.5.26 RF Circulator
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1.5.27.2

1.5.28

Transistor

NPN

I

J

PNP

Antenna

Name

(Type or Function)

tl

1-14

L
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PYROTECHNIC SYMBOLS

Pyro Guillotine

M°dUaleon \ /
Component

Numb er

WIRE

1.6.2 Pyro Valve with Sin@le Initiator

i i

i

1.6.3 Electrical Circuit Interrupter

Module

Location

Component

Number

1-15
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1.7.2

1.7.3

1.7.h

1.7.5

MECHANICAL SYMBOLS

Mechanical Filter

Burst Diaphragm

Venturi

Low side

I I

Vent

J
I

Thrust Neutralized

Vent

Disconnects

Self-sealin_

1.7.6.2 Quick

1.7.7 Quick Disconnect Fill

and Drain

1.7.8 Fill and Drain

1.7.9 Ball Valve Actuator

May be shown

in depressed

or partially

depressed

position

1.7.10 Valves

Open

1-16
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1.7.10.2

1.7.10.3

1.7.io.4

1.7.io.5

1.7.1o.6

Motor control

Manual control

Check valve

Orifice

(Flow Rate)

Pressure regulator

Reduced

psi _ psi
t in

Relief valve

m

Full Flow

Cracking

Reseat

Pressure

i.7.i0.7

1.7.10.8

1.7.i0.9

i.7.10.9.1

1.7.10.9.2

1.7.10.9.3

i.7.1o.io

CSM 104

Pneumatic controlled

valve with line bleed

/
Relief Port

Solenoid valve

L

I

(Normal

Position)

-]- I

Name (Normal Position)

Three-way valve

Manual

' '
i

I

Solencid OR

_-2 I
OR

Motor
controlled i

Q
Ball valve

t

tt I

1-17
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1.8.2.2

1.8.2.3

MISCELLANEOUS SYMBOLS

Drawin_ Note Reference

Overview Drawin_ Instrumentation Legend

Automatic control only

PCM only

R

PCM and/or onboard display

1.8.3 Two-unit Interface

<< >>
<< >>

1.8.4 Two-unit Cable Connection

1-18
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i i_

BUSSES

POWER BUSSES

VMA

V_

V_

V_

V_

V NEI

V NE2

V ACI

V AC2

Vs_

Vs_

- MAIN BUS A

- MAIN BUS B

- BATTERY BUS A

- BATTERY BUS B

- BATTERY RELAY BUS

- FLIGHT AND POSTLANDING BUS

- NON-ESSENTIAL BUS i

- NON-ESSENTIAL BUS 2

- AC BUS i

- AC BUS 2

- FLIGHT BUS

- SERVICE MODULE BUS A

- SERVICE MODULE BUS B

CSM 104

1-19
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1.8.5.2 SEQUENTIAL BUSSES

VSQA

VRQA

VSLA

VELA

VSQB

VRQB

VRLB

  /LQB

VSLB

VSAB

VELB

- SEQUENTIAL PYRO BUS A

- RCS CONTROLLER PYRO BUS A

- RCS CONTROLLER LOGIC BUS A

- LM DOCKING BUS A

- SEQUENTIAL LOGIC BUS A

- SEQUENTIAL ARM BUS A

- EARTH LANDING BUS A

- SEQUENTIAL PYRO BUS B

- RCS CONTROLLER PYRO BUS B

- RCS CONTROLLER LOGIC BUS B

- LM DOCKING BUS B

- SEQUENTIAL LOGIC BUS B

- SEQUENTIAL ARM BUS B

- EARTH LANDING BUS B

1-20
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SEQUENTIAL BUSSES (cont'd)

V EDI

VED2

V_

V6D95

- EMERGENCY DETECTION SYSTEM BUS NO. i

- _MERGENCY DETECTION SYSTEM BUS NO. 2

- EMERGENCY DETECTION SYSTEM BUS NO. 3

- IU ABORT BUS

1.8.5.3 INSTRUMENTATION BUSSES

VI

V2

V3s

V_s

V_

V6

V7

V8

V_

- CM ESS INST BUS PWR FROM RHEB PNL 276-CBI

- CM ESS INST BUS PWR FROM RHEB PNL 276-CB2

- SM ESS INST BUS PWR FROM RHEB PNL 276aCB3

- SM ESS INST BUS PWR FROM RHEB PNL 276-CB4

- CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB5

- CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB6

- CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB7

- CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB8

- SM NON ESS INST BUS PWR FROM RHEB PNL 277-CB8

1-21
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INSTRUMENTATION BUSSES (Cont'd)

V9

Vsc

VSC5

- CM NON ESS INST BUS PWR FROM RHEB PNL 277-CB9

- CM NON ESS INST BUS PWR FROM RHEB PNL 277-CBI0

- SCE PWR REQ'D FOR SIGNAL CONDITIONING

(+20, -20, and/or +10Vdc)

- SCE CM +5Vdc PWR

1.8.5.4 SCS LOGIC BUSSES

_/LBI - LOGIC BUS i

- LOGIC BUS 2

- LOGIC BUS 3

- LOGIC BUS 4

1-22
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IU ABORT LOGIC

t_ _ out ABOeTC_

to LV_AtE
=._HtMOCI

,.,,_:_,_o_I

_ L

_oR_uoutput

J

/k

111

_eu_eNER_IZ_O
BY_SEu.tl_
,__MBlUlCAL
ORO_OUT

rA_E S_EtY
_EStRUCtCO_mANe

_e_uest

SMJC LOGIC

! ,
I I

I I

I

cz8 !_±

se_ue_er i_ ues _o_t mooe
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_CKVP

®

-CM ABORT LOGIC

®

L_UP

t ........... --I

I
I I
I I
! I

1

r...... |

I=_ ..... J

.Q _Z,

LES AND SPS t_BORT LOGIC
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ELS
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oc Fe 0 C ( S

_ROP i_ SeRIE'.WlT. 0_ OF T._ HI_U ALTITUD_BAROSWIICHE5,
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_LS I I

L..... ::J

GATE
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ELSCB [_

r .......... I
I I
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, 1
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EPS

/ GRO_TS \

r ........ i

• I ,o, i
I !

!.'H_"J.%..%LI

EPSBAT flUS

/i.,....A,= .... I\

I I

I I

I RHEBZ29 CB3O I

| ......... I

I K I , I

SEE LEFT MARGIN OF DWG 3,2
FOR PNL 229 POWER DISTRIBUTION

REACTION CONTROL SYSTEM

r'-"Z;""l

I o c I P
I 15A I

I I
I I
I MDC8 CB43
I ......... ,I

ELS

/- \

_T0 CM RCS NZ5
SYSTEM |0,2 "O

['--:r:--]

I I

l:oz....zjJ

BEQ EVENTS CONT SYS

/ LOGIC A X,

| ......... I

1 .... !
!o =

!

1 ....... 1
• ......... i

TO DROGUE DEPLOY SW RZ3MDC I B}2

2.5

[o APEX COVER JET SW R Z B

- MDC 1 530 2.5

TO MAIN DEPLOY SW R/2
--I=- MOO i S34

2.5

I CM RCS
I

II T°_°ZB.

I
!

1
I OF_
!

SEa EVENIS DONT SYS

/i.__.'_._..._
1 .... 1
I I

j 7_. I

1 'I
I MOC8 CBI I
=......... I

TO EOS 1 BAT ACB IZ7

MOC 8 CB49 2.3

TO FLOAT BAG A CB HZ4MOO 8 CB6

2.6

___ SEE LEFT MARGIN OF DWG 3.2
FOR PNL 229 POWER OISTRIBUTION

PYRO A

/ \

r"%'T_'CR'_R'O"i,
I BUS TIE i

Z6 FROM PYRO BAT I _ * IG TIE CIRCUIT

i...........i I

I SEa A I

I I

" i _o,° I "
I RHEB 250 CB161
I ......... I

OPEN CERCUIT VOLTAGE _7,2 VDC * CB18 NORMALLY OpEN
WHEN CLOSED CBI6
SHOULD BE OPEN

TO LES ABORT ENABLE RELAyCONTACTS

_z3- A {EOS ENABLE LOCKUP CIRCUIT) HZ4

2.3

BEQ EVENTS CONT SYB

I I

VSAA

TO COM_L_ NOER TRANSLATION Z---_ HAND CONTROLLER ($14) F 5

2.3

TO SYS B TO SYS B I

:
,.,o_?g;_os.... GZ 1 I o._ ,

.................®®
OFF OFF I

_MOC 2 SIIOANO iii

2.4 SZ5

TO ca RCS PRESS SW [ _."78_MDC 2 S31

2.4

_TO RCS COMMAND SW I z 2
MCC 2 $43 2.4

fO CANARD DEPLOY SW IZ4 SEQ EVENTS CONI SYS

MDC i $33 2.4 / PVRO ARM \

IP........ !_TOMD CCSM/LVI$35 SEP SW K Z s 1 A

2.4 Q

! !

!
MDC i S31 2.4 I

SAFE I

" 1 i1 ,
L.%_L____2ZJ

1/4A TO EPS

DCINDICATOR GZ7

MDDS 3.2

I G

I
I
I

1

SEQ LOGIC
ARM RELAYS

LM DOCKING EVENTS

CONIROLLER SYS A

TO SVS A Zlb ULLAGE oZ2
RELAy CONTACTS 2.4

il ;LoE

_!V'oA

Ii

• L •



f E I o I c I B

S EE LEFT MARGIN OF DWG 3.2
FOR PNL 229 POWER DISTRIBUTION

REACTION CONTROL SYSTEM

......... |
| MNB |

' _o I
I ,,A l

ELS

/ \

!.........BATBi
" I °'A_ i

I I

SEQ EVENTS CONT SYS

f ToGic_ \

.........

| I

L:o::...::.I

SEQEVENTSCONISYS

/" ARM B "_,
I......... •

I .... I
I I

I

I MOO B ¢B2 I
&......... I

TO EDS 3 BAT B CB 17 3
P-_l_ MDC B CB51

2.3

TO FLOAT BAG B CB H "7 6
MOC a CB7 /..

2,6

SEE LEFT MARGIN OF DWG 3.2
FOR PNL 229 pOWER DISTRIBUTION

PYRO B

/ \

;"_','2,oP'_,'o-I
I BUS TIE |
I * I

il 20A_i

SEQ B I

;R."E:::__::'.I
• CB19 NORMALLY OPEN

WHEN CLOSED CB17
SHOULD BE OPEN

LTRI ORI ....I D_;E,[?ROV_L.
I":::---i
{ .Looicl

|

,,_O_F II
I FROM I

I SYSA I

I ,B I

t. L_-_----_-_J

SEQ EVENTS CONT Sys

f LOGIC _,

............. |

I

= LOGIC

OFF " -

FROM FROM
SYS A SYS A

,7, ,Z_

TO CM RCS

_SYSTEM NZ4

lb.2

VSAB

TO DROGUE DEPLOY SW

MDC I S32

TO APEX COVER JET SW

MOC 1 S30

TO MAIN DEPLOy SW
MDC I S34

_TO LES ABORT ENABLE RELAY CONTACTS
Z3-B (EDS ENABLE LOC_ UP CIRCUIT)

TO COMMANDER IRANSLATIDN

--II"HAND CONIROLLER ($15)

TO S-IVB/LM SEP SW
MDC 2 S108

TO CSM/LM FINAL SEP SW
MDC 2 $109 AND 112

TO CM/SM SEP SW
"-'--'-I_ M Dc 2 S110 AND 111

_TO RCS COMMAND sw
i_c 2 s43

TO CM RCS PRESS SW
_MDC 2 $31

TO CANARD DEPLOY SW

_MDC 1 $33

TO CSM/LV SEP SW
_MDC 1 S}5

_TO LES MOT FIRE SW
MCC S31

$11

• ."_._...... 22_;

SEQ EVENTS CDNT SYS

PYRO ARM"

[.... ;.... ]
'@'
I I
I I
! I

I SAFE :

1 1 .
•....... ]

6

1/LIA TO EPS
1/4_A DC INDICATOR

MDC 3

_IV_LB

I
I

I

I

__ SEQ LOGIC __
ARM RELAYS

0_ TO SYS B Z16 ULLAGE

I T RELAYCONTACTS

LM _CKI_ EVENTS
CONTROLLERSYSB

F----7

NOTES:

2. VELA EARTH LANDING BUS A

VRQA REACTION CONTROL SYSTEM CONTROLLER PYRO BUS A

VRLA REACTION CONTROL SYSTEM CONTROLLER LOGIC BUS A

VLQA LM DOCKING PYRO BUS A

VSLA SEQUENTIAL LOGIC BUS A

VSAA SEQUENTIAL ARM BU S A

1, THIS DRAWING SHOWS ARMING OF SYSTEM A
AND SYSTEM S OF THE SEQUENTIAL EVENT
CONTROL SYSTEM. IN GENERAL, OTHER DRAWINGS

IN THIS SECTION SHOW ONLY SYSTEM A WITH
APPROPRIATE SYSTEM B CROSSOVERS•

_ O MAI_ RELEASE PYRO B CB

RHEB 229 CB49

• ®

2 SEQPWR
OR/_JJ_
DSON

NATIONAL AERONAUTICS & sPAc_ ADMINISTRATION
MANNED SPACECRA_CEN_R . _UST_._

SEQUENTIAL

POWER DISTRIBUTION

CSM I_' I_ _ 2.2

: ' '• /
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EOS ABORTI .4. _ _29 - 5 i

// ....
I ! L I

I _ L l

I I I L

1 I I I

L _ L i

" i" i
]

K29-) I

E0S ABORt

LNtIIATE RELAYS 1I

V l T l 9

, L I
I

, I
L I

ABORt
GSE TST

REQ UEST ARM CMD

I

_29 - b LED S ABORT

Ii INITIATE REL AYS

_/6095 T

_29-4

VEO

• LATC I c_"_
L BYGS_P_LOR _1 P_

TO L_FTOFF
G5 E (THRUST I INBO A

COMMIT ) I

REMAINS ENERGIZED

JNTIL GSE IU UMBILICAL

OROpS OUT



K I
J I

E0S V0TE z

EOS VOTE 2

).
__y---

TO sys s Z2 OUT OF 3 H 3
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.ash I

.25_

.2so

,2s_

AFTER S-Z_-M
SEP S_TC. IS
ENERGIZEO

TIE RELAYS

LMISLA SEQUENCE CONTROLLER (LSSC)

P_OPO_RIS
pRO_DED.O3SEC ]
AFTERS_/LM
SEPS_ICHIS

ENERGIZEO

'i
• •

|

-Y _us-_vs
TE_S_O.

ATORS

_ L_SLA
GUILLOTINE

,+V AXlS_
_ITIATORS

o _Oe LCCATION ANO _LECTR_C CONTROLO_ LIG"I ANO TARGet SEE U_HTI_G
ORAmNG tNSECTION _],

CSM_M SEPARATIONIS ACCOMPLISHED BY THE CREW APPLYING A PRELOAD
_ON THE EX] ENSlON SHAFT 8Y MEANSOF A PERMANENTLY NSTALtED TORQUE

•RELOAD HANDLE _EN A PRELOAOffAS BEEN APt'LIED AT tffE INTERFACf
HE CREW _LL M_UALLY RELEASE AND COCK THE ]2 AUTOMATIC OOCKtNG

_TCHE$ AFTERIHEFORWAROPRESSUREHATCHffASBEEN NSTALLED, THE
CREW _LL PLACE THE EXTD_EL-RETRACT SWITCH (MDC 2)TO THE _TO_EL
POSitiON THIS _LL EXTEND THE PROBEAND UNLOCK THE CApToRE LATCHES'

4 _R_F_CEBYpASSVALV_
DURINGTHE LAST ONE NCH OF THE RETRAC_ C_LE* THE ORIFICE BYPASS
VALVE _L_ B= O_N ALLO_NG TW eR_SSURE C.A_BER To BUILD UP TO ZSO _S G.

_ CAPTURE LATCHSS_OIOR SHAFt
k. IHE CAPTURE _TCHES ARE UNLOCKEDBY THE MOTO_ROTAT _ THE MOTOR

S_AF_ 1_o. CLOC_IS_ _eN T.E EX_O/REL REIRACT SV_TCH _sl MOC Z_
is pLACEO tN TH_ E_O eEL pOSiTION.

l THE Motor SHAFT APPUES A TORQL _G MOMENt TO THE ROTATIONTO
FRANSLATIONCAM. THE ROTATIONTO TRANSLATION CAM t_ TURN

AppLIES A TENSZONFORCE TO THE TENS[O_ SPRING, _ULUNG THE
SPIOER DOWN A_O ALLO_NG THE LOCKINGFt_ TO ENGAGE THE TOGGLE.

(Z THE MOTORSHAFT IS L_KED _ THIS POSITION (150"CLOCK_SE}BY THE
LOCXING PiN (PREVENTS THE TENSION SPRING FROM ROTATING THE SHAFT

COUNTERCLOCK_ISE}, UNTIL THE PROSEeE_n ^NO _U OROGUE MAKe

_ySICAL CONTACT (CAPTURE}.

(_) _N INOICATI0_ t_AT I._S HAS OCCURREDIS lHe pROBE eXTO/RET A

AND B F_ S ON MOC2 _LL CHANGEFROM _RAY lO B_B_ AND THEN
BACKTO GRAy _EN THE _ROeE HAS EXTENOEOTEN INOS .

S. YeaRN r.e PROSE HEro ^NO LM OROGUE MAKE CONTACT. THE THREE CAPTURE
LATCHES.THROUGHMECHANICAL ACTION, RELEASE THE LOCKINGP_NWalCH IS
_O_ING THE SPIOER DO_, _0 ALLOWS T_E TENSlO_ SP_¢NGTO ORIW THE
SH_FT APPROXIMATELY 165' COUflTERCLOCKVaSe

(1) AN NOICATIONTHAT Tees eAS OCCURREO CSTee _ROBEEXTR/_ET A ANO
8 FLAGS ON MDC 2 CHANG_FRO_ GRAY TO BARBER ROLE

¢2) IF THE EXTO/_EL RETRACT S_TCH {S1 MDC 2)HAS pRE_OUSLYBEEN
pLACEO Im r_e RETeACT _OSlTION A_ AUTOMAtiC _AS eETRACT_0_ _t_
OCCURIF THE D_I_ PRose - RETRACT PRtM OR SEC SWlTCHES
(M_ 2 S_ AND S_) HAV_ B_[_ PLACED TO AN UNU__0 BOTTLE POSlT_ON+

C THE SHAFT IS RETVRNEP TO I_S INITIAL 150" FROM oexeN_ WaENTeE CREW
ROTATES THE T_ANDLE CLOCK_ISE TO REMO_ THE pROBE (UNLOCKS THE
C_PTURe LATCHES}

rile pROSE PISTON SP_IN_ ACtS AS _ PRELO_ TO EXTENO THE pROBE ONCETHE
[_ e_ose EXTEND L_TOS ReLeASE SOLENOm .*s BeEN ENER_IZ_O. THE PROBE

EXTEflStON LATCH IS ENERGIZED BY PLACING THE EXTO/_EL - RETRACT SmTC_
_MOC2, S1), TO THE E_D_EL pOSiTION. IB A RETRACT POSITION, THE _E
p_SION EXERTS A FORCE OF __0 LBS ON THE pROB_ _SSEMBLy ^NO 70 LBS WaEN
EXT_NOEO 10 INCHES.

NOTES: 1 SYSTEM A AND 8 or THE OOCKIN_ _ROBE ^NO RELA_EO ELECTRONIC COMPONENTS SHO_.
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[_ CAPTURE LATCHES/MOTOR SHAFT
A. THE CAPTURE LATCHES ARE UNLOCKED BY THE MOTOR ROTATING THE MOTOR

SHAFT 150 ° CLOCKWISE WHEN THE EXTD/REL RETRACT SWITCH(S1 MDC 2)

IS PLACEDIN THE EXTD/REL POSITION.

(1) THE MOTOR SHAFT APPLIES A TORQUING MOMENT TO THE ROTATION TO
TRANSLATION CAM. THE ROTATION TO TRANSLATION CAM IN TURN
APPLIES A TENSION FORCE TO THE TENSION SPRING, PULLING THE
SPIDER DOWN AND ALLOWING THE LOCKING PIN TO ENGAGE THE TOGGLE

(2)

(3)

THE MOTOR SHAFT IS LOCKED IN THIS POSITION (150 ° CLOCKWISE) BY THE
LOCKING PIN (PREVENTS THE TENSION SPRING FROM ROTATING THE SHAFT
COUNTERCLOCKWISE], UNTIL THE PROBE HEAD AND LM DROGUE MAKE
PHYSICAL CONTACT

AN INDICATION THAT THIS HAS OCCURRED IS THE PROBE EXTD/RET A
AND B FLAGS ON MDC 2 WILL CHANGE FROM GRAY TO BARBER AND THEI_
BACK TO GRAY WHEN THE PROBE HAS EXTENDED TEN INCHES

B. WHEN THE PROBE HEAD AND LM DROGUE MAKE CONTACT, THE THREE CAPTURE
LATCHES, THROUGH MECHANICAL ACTION, RELEASE THE LOCKING PIN WHICH IS
HOLDING THE SPIDER DOWN, AND ALLOWS THE TENSION SPRING TO DRIVE THE
SHAFT APPROXIMATELY 165°COUNTERCLOCKWISE.
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CAPTURE SENSING SWITCHES
CLOSED WHEN SHAFT IS 0 °

(PROBE LOCKED TO LM DROGUE}

S3 S4

I I

I I

I

'II
S7 S8

CAPTURE SENSING SWITCHES
CLOSED WHEN SHAFT IS 0 °
(PROBE LOCKED TO LM DROGUE}

CAPTURE SENSING SWITCHES
CLOSED WHEN SHAFT iS
ROTATED-16°T0 18 ° FROM
DETENT POSITIONCPROBE
LOCKED TO LM DROGUE}

I

$7 S8

CAPTURE SENSING SWITCHES
CLOSED WHEN SHAFT IS
ROTATED -16 ° TO 18 ° FROM
DETENT POSITION (PROBE
LOCKED TO LM DROGUE)

.---/F

3. DWG 2.7 PZ 7

VS Ak --
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CB75

_SCS SYSTEM MNB

CB12

_SCS A,C ROLL 2MNB

CBZ6

-im. SOS YAW MNB
CB22

_SCS LOGIC PWR1/4 MNB

EBb2

-_.II,,.ORDEAL MNB
CB64

-_IlI.-RO5 5M HEATERS A MNA
CBS7

DOCKING PROBE MNB

CB77

5CS BD ROLL 2 MNB

CBL8

"-'--'B='SPSHTRS/GAUGING MNB

CB26

-_'I="EMS MNB

CBS3

_#m,-SPS HE VALVE MNB

CB30

-_sPs pILOT VLVS B MNB

CBB9

--_ RCS LOGIC MNB

CB44

----.I=-RCS CM HEATERS 2 MNB

CBB6

-_31RECT RCS MNB

CB14

"_'b'SCS DIRECT RCS MNB

CB71

---D,,-SCS DIRECT ULLAGE MNB

CB73

---I=,-SECS ARM B BAT B

CB2

SECS LOGIC B BAT B

CB4

FLOAT BAG 2 BAT B

CB7

--_='SPSGIMBALMOTORCONTROL

PITCH 2 BAT B CB32

SPS GtMBAL MOTOR CONTROL
YAW 2 BAT B CBSA

---I=- ELS BAT B

CB4b

•.--41_EDS S BAT B

CB51

•_--II_MAIN CHUTE

RELEASEINITIATORS

8

7

I K

G TO F/C 1 REACTANTS

_sZ_ SOLENOID VALVE "_

SOUO STATE

I OVERLOAD
-- I & REVERSE

I CURRENT
l SENSING

I OVERLOAD

i & REVERSE

_URRE_
SENSING

IVERLOAD AND REVERSE CURRENT SENSIMIGUmTS

TO F/C 2 REACTANTS
"Z..2 SOLENO_OVALVE

5.3 SEE NOTE 2 ON S.3
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P
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I l
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TO FLT

FLT ous 't• /,.........
I MNA I

I !

EPS SENSOR SIGNAL

/ \.

I IJ o_T'o i
I SA
mMOCS c.l l

FLIGHT/ POST LANOLNG _

/r" .... "'''\
I MAIN A I

I _T_ I
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I

I i
I i

I I

I I
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I I
I I
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I
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' iNOICATORS 1

BAT BU

B VOLTS

NORMALLY OPEN UNLESS BATTERY MALFUNCTION

NORMALLY OPEN UNTI L ENTRY

VFP

I le I

! o .i
L:L"L.=J

FLIGHT/ POST LANOING

I MAIN S I
I I

RNEe 275 C06 i
L.. .... ..J

EPS SENSOR SIGNAL

/ \
;.... _--'1

.%L.....:"JJ

BATTERY CHARGER

/ \
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, _o !
IMOCS
L...--.-..J

FLT 8US
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RItEB 225 ¢U4II......... J

f BATTERY VENT PRESS O_OARO READOUT SHOWN ON 4.5

C041,CB42 AND C_3 ARE I_CCESSfBLE

FOR DETAILS OF FUEL CELL SEE D_ 5.3

FUEL CELL OI_ONN[CT FOR:
A. OVERLOAD->7_ AMPS
S. REVERSECURRENI >4AMPS

[_ _E_YS KS,K6,Kll AND K12 CLOSE : }
A. 18 SEC AFTER PAO AeORT SEE

• AFTERHeDUMP IO,Z

FUEL CELL CURRENT (TM & _IBOARD) SHO_m ON S,3STRIPEO INDICATES FUEL CELL OFF eus
V_tlTE (GRAY) _¢ATES FUEL CELL ON eus

2-DC

MA



CSM 104

:: PCN-1

CORRECTIONSTO FIGURE3.2, POWERDISTRIBUTION MATRIX, MAIN BUSES

V (MAIN BUS A OR B) RHEB MDC CHANGE

V MDC-5
HA CB32 SECOND ITEM SHOULD READ:

SUIT COMP
DIFF-PRESS SENSOR
DIODE SHARED

CB34 FOURTH ITEM - DELETE THE MNB_ CB35 INPUT

AND SHOULD READ:

PARTIAL
PRESSURE SENSOR

CB36 FIRST ITEM ADD:

SUIT HEAT EXCHANGER OUT TEMP

CB46 THIRD ITEM SHOULD READ:

SEC EVAP OUT STEAM

PRESSURE SENSOR

DIODE SHARED

RHEB 229

CB26

CBS0

MDC-8

CB23

I(0.14A)

ADD AS A THIRD ITEM:

WASTE H20 LINE STRIP HTR I
URINE LINE STRIP HTR 1

LOSS OF BOTH HTRS

FIRST ITEM SHOULD READ:

LOGIC POWER 2/3

SW (SI0--MDC 7)

LOGIC BUS 3

DIODE SHARED

I_I / MNB PWR

ITM \ CB24

CB26 CB41 SECOND ITEM SHOULD READ:

SM RCS SYS B _ D

PRPLNT ISOL SWITCHES

$48 t S50 r S117 r Sl19

MDC 2 (PRIM AND SEC>
LOSS OF SM BANK B AND

D RCS PROP ISOL VALVES

CB28 CB11 THIRD ITEM:

S8 NOT S9

CB28 CB15 CB15 TITLE:

A/C NOT AC

CB30 CB63 FIRST ITEM SHOULD READ:

LOGIC POWER 2/3

SW (SI0-MDC 7)
LOGIC BUS 2

DIODE SHARED

MNB PWR
N <



. CSM 104
PCN-1

CORRECTIONSTO FIGURE3.2, POWERDISTRIBUTION MATRIX, MAIN BUSES- Continued

V (MAIN BUS A OR B) RHEB MDC CHANGE

MDC-5

VMB CB35 DELETE THE FOURTH ITEM

CB37 FIRST ITEM ADD:

SUIT HEAT EXCHANGER OUT TEMP

CB47 THIRD ITEM SHOULD READ:

SEC EVAP OUT STE/V'I

PRESSOR SENSOR

DIODE SHARED

CB51 FIRST ITEM SHOULD READ:

URINE DUMp HTR 5W

($4 LEB. 101) LOSS
OF SYS B URINE DUMP

HTR AND SYS B WASTE

H20 DUMP HTR.

RHEB 229

CB27

CBSI

MDC-8

CB2q

ADD FOLLOWING AS THIRD ITEM:

WAST_._O LINE STRIP HTR 2
URINE LINE STRIP HTR 2

LOSS OF BOTH STRIP HTRS

SECOND ITEM SHOULD READ:

LOGIC PWR 2/3

SW (S10-MDC 7)

LOGIC BUSES 2 AND 3

DIODE SHARED

MNA
"_ CB23 PWR

CB27 CB42 SECOND ITEM SHOULD READ:

SM RCS SYS A $ C

PRPLNT ISOL SWITCHES

($47 t $49t $116, $118 - HDC 2)
LOSS OF SM BANK A AND C

RCS PRPLNT CONTROL VALVES

CB31 ADD ORDEAL MNB CB64, 5 AMP

(AS A NEW CB) TO READ:

ORDEAL

LOSS OF ORDEAL0.143A) USE BACKUP

PROCEDURES

CB33 CBI8 CB18 TITLE:

B/D NOT BD



. CSM i04
PCN_I

CORRECTIONSTO FIGURE3.2, POWERDISTRIBUTION MATRIX, MAIN BUSES- Continued

V (MAIN BUS A OR B) RHEB MDC CHANGE

V RHEB 229 MDC-8
MA CB32 CBI7 CBI7 TITLE:

B/D NOT BD

CB32 CB25 FIRST ITEM SHOULD READ:

SPS LINE HTRS A/B

SW (S75-MDC 3) LOSS
OF SYS A HEATERS

CB34 CBI3 SHOULD READ:

ROT CONT PWR DIRECT

i SW CSI3-MDC I). LOSS
OF HALF OF DIRECT

CONTROL IF SW IN A/B

POSITION; ALL, IF IN A POS

CB34 CB70 SHOULD READ:

ROT CONT PWR DIRECT

2 SW (567-MDC 1)
LOSS OF HALF OF DIRECT

CONTROL IF SW IN A/B
OR B POS

CB34 CB68 SHOULD READ:

AV THRUST A SW (S26-MDC 1)
LOSS OF PRPLNT CONTROL PILOT

VALVE SOLENOID A

CB34 CB72 SHOULD READ:

DIRECT ULLAGE PUSH

BUTTON (_S24-MDC i_

LOSS OF QUADS B4 AND D3

(OR LOSS OF A JET

ULLAGE CJ_PAB IL ITY).

V MB

CB34 CB43

CB44

MDC-5

CB33

DELETE THIRD ITEM AND ADD

FOLLOWING AS NEW THIRD ITEM:

CSM RCS LOGIC

SW CS46-MDC i_
LOSS OF RCS LOGIC BUS

FIRST ITEM - DELETE DIODES

ANDMNB PWR CB45, THE_
CORRECT TO READ:

MISSION TIMERS (MDC 2)

LOSS OF TIMER

SECOND ITEM SHOULD READ:

SUIT COMP

DIFF-PRESS SENSOR

DIODE SHARED



/
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CSM 104

PCN-1

CORRECTIONS TO FIGURE 3.2, POWER DISTRIBUTION MATRIX, MAIN BUSES

V(MAIN BUS A OR B) RHEB MDC CHANGE

V RHEB 229 MDC-8
MB CB33 CB26 FIRST ITEM SHOULD RF_J_D:

SPS LINE HTRS A/B

SW CS75-NDC 3) LOSS

OF SYS B HEATERS

- Concluded

CB35 CBI4 SHOULD READ:

ROT CONT PWR DIRECT

I SW CSI3-MDC I)

LOSS OF HALF OF DIRECT CONTROL

IF SW IS IN A/B OR A POSITION

CB35 CB70 CORRECT CB NUMBERED CB70 TO CB71,

WHICH SHOULD NOW READ AS FOLLOWS:

ROT CONT PWR DIRECT

2 SW (S67-MDC i._

LOSS OF HALF OF DIRECT

CONTROL IF SW IN A/B

POSITION; ALL, IF IN B POS.

CB35 CB69 SHOULD READ:

AV THRUST B SW

CS59--MDC 1) LOSS OF

PILOT VALVE SOLENOID B

RHEB 229 MDC-8

CB35 CB73 SHOULD READ:

DIRECT ULLAGE PUSH

BUTTON CS24-MDC 12

LOSS OF QUADS A4 AND C3

OR LOSS OF _ JET ULLAGE

CAPABILITY.

CB35 CB67 CORRECT CB NUMBERED CB67 TO CB66

CB35 CB44 DELETE THIRD ITEM AND SUBSTITUTE

THE FOLLOWING:

CM RCS LOGIC

SW CS46-MDC 1_

LOSS OF RCS LOGIC BUS

CB37 ADD AS A SECOND ITEM:

UTILITY POWER SW

(S6-MDC 16) SIDE

HATCH U_-0-_DUMP HTR

CB64 DELETE THIS BREAKER, WHICH WAS MOVED

TO TIE IN WITH RHEB 229, CB31
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pOWER SERVO ASS'Y
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I"44A-pSA _I OOE SHARED CBb3 R
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_ECS _DIATORS FL_
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OF pRI FLOW CONTROLLER

ECS RAOlATORS HTR SW

J (o.}4A) _THING LOS1 _ SWITCHABtE
IF SW _NprIM 2 HTRS MN B _r
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I............iLOSS OF EC CO0_NT
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I SCSFITCHMNA I
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CS LOGIC BUS 4

_ MNB pWRCB62

I_TERSAND SUB_ I
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| MNA
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IlOA ill )F SYS I CM RCS
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_ND D

_CS
SOS CONT |

CB74

rot CGNT I pwr SW

i _" 08Bm _ MNB_
mOOE SHARED eB_
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086A ) DIODE SHARED

|

TRAN$ CONT pWR SW

_ MAIN BUS B PICKS UP I
I LOAD If MNA LOST |

1 AUtO_ JRCSENABLE

t1_ uos_Ys a Auto !
| RCS ENABLE SIGNA_ |

I
SCS SyStEM HNA I

CBll ! , S FDA_"C_l POWER |
_ I (11 .gA) SW(S3-_DC 7)

_15A_ -- LOSS OF FDA_
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-- As_O zAtT Error
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' Isos ELECTRONICS pWR
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I FUEL_ELL1pURGE I
| CBZO I
| !

I -,A 1
SCS LOGIC BUS 1/2

MNA

_ SW(SlO-MDC 71

__o3 A I _DANt
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I .... I ............ • CB,_ ', _ ! I_s_l I 7- I
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SAo I

I Sps HE VALVE _NA
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_ LOSS OF SYS A _E

m 1.SA VLVS (ANO LOSS OF
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VMB

_._IN BUS B

MNB PWR
CB4

SUPPLY NO.2
SUP FULL _R IF
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Sn-MDC _)

MNB _R0 D CB_Z

_TRS Z AUTO SW
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,E SHARED _ CBZZ

JEL CELL 2 PURGE

_OE S_ARED

MOT_ SWnCH

_R SWITCHABLE

_N BE XFERED MNB _R

MAIN B MR, LOSS CB4
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I 7-. m ossOF REDUNDANT '
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!
!
I
!

I
!
I

I
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SCS AC ROLL _NB
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N_ MR SW

_AIN BUS A P_CKS
Jp LOAOIF _N B LOST

AUTO RCS ENABLE
RELAy SEQ B SYS

LOSS OF SYS B AUTO
RDS ENABLE SIGNAL

SOS FDAI • PI POWER
SW _S_DC 7)
LOSS O_ FDAI NO

2 AND GPI NO 2

_CS E_CTRONICS _1

;W (S_4_DC 7)
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ODC OPERATION

SOS TVC SERVO Z PW_
SW_SB4_C 7) SW

PC PWR

scs TVC S_RVO 2 PW_

sw
_NOANT _ MN
DC PaR CB

BMAG FaR SW

LOSS OF GyRo
ASSEMBLy NO 2

AUTO RCS SE_GT

ROLLSWITCHES(S_7 SW
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- • INVERTER NO.

e OVER_AO

c CTE SICNAL
"_ 6.4Ko

7.1

I +2BVDC

I c*w LAMP
i PWR

','7.

----* 1

• I

i

I

I

I"
I.

V/ACI

• INVERTER NO. ;

I;_OVERLOAD

c._z 6.¢ KC

W

" I_INVERTER_. :
q OVERLOAD

oZ,........ >_J
7.t 6.4 KC

OL;

OL2

[
I

@

D I c 1 B
tTRIORI E R'I ........

C

C&W MASTER J 9

ALARM

N3
73 q

EPS SENSOI_ SIG_XL

I ACl
I !

VAC 1 l A

l

EPS SENSOR SIGNAL

MDC5 CB41.1...... _J

C&W MASTER
ALARM

N

7.3 ',,,

CIRCUI T TRIPS AT < 95±3 VAC

[_ CIRCUIT TRIPS AT > 130±2 VAC

[_> INVERTER SWITCHES TO INTERNAL
TIMING IF CTE IS LOST

[_ oVERLOAD SENSORS PROVIDE GROUND
PATH TO LIGHT WHEN ACTIVATEO

_OTES: [_> L_"TSONAT>ZeO'F

_LLOW

MOC 2 M_WS AC INVERTER

/ _eusz \

I • I

MC¢ 2 M_WS I I m ""
I I I

TOK21 II |
CONTACTS II I I EPS SENSOR UNIT

"' I RESET _ I MOC 5 CB_O I "R.I ' _ , L....... J
! !! , 1"_l ,"1

v_IEN_ E UNDER"VOLTAGE

COMPARATOR

ACBus I _- ACOVER=UNDERVOLTAGE

& OVERLOAD SEf_SING UNiT

UNDE RVOLTAGE: VOLTAGE OF _<95±3
VAC ON ANY PHASE WILL ILLUMINATE
"AC BUS I (OR _)" UGHT.

: 0VERVOLTAGE: VOLTAGE OF >130±2
VAC ON ANV PHASE WILL ILLUMINATE

"AC BUS i (OR 2),'LIGHT AND WILL

, DRIISCONNECTTHE INVERTER FROM THEREF
VOLTAGE

SUPPLY . OVERLOAD: WffEN _,_ OUTPUT EXCEEDS

i 25 O'/*OF RATED CURRENT
(27,7 AMPS) FOR 15±5 SEC
OR le OUTPUT EXCEEDS 300*/*
(11 AMpS) FOR 5±1 SEC THE
CIRCUIT WILL BE ACTIVATED.
THE ,,AC BUS ).(OR 2 )"LIGHT

WILL BE ILLUMINATED FOLLOWED
By THE RESPECTIVE "AC BUS ).
(OR 2),' OVER LOAO LIGHT.

COMpARATOR

VOLTAGE VOLTAGE VOLTAGE
SIGNAL SIGNAL SUPpLy

TO K20
COSTACTS

A_ INVERTER EPS SENSOR UNIT

I I
n I Moc _ CB H m

t

SIGNATURES
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| SUIT COMPRESSORS |

ACI®A

CB1

; 02AO !

SUIT COMPRESSOR!

AC 1 _B

CB2

; 02AO I

| SUIT COMPRESSORS

I ACZ®C I

I CB3 I

I 2A ° I

, I
ECS GLYCOL pUMPS |

ACl _A I _A

I CB7 I _ (0.12A-STSy)I _ I _A IO.S_A-OPR)

I ECS GLYCOL PUMPS|

I AClCB I
! c88 I
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Ca9 I _0 _

I ' ' J= L __-
. tOSS 0F START-STOp
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AC I

I°2A° i

i
I , VOLTAGE REAOOUT

ATTERYC RGER BATTERY CHARGER
B HA AC P_
(S6-MDC 5} l
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ECS CABIN FAN I
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_2A °

I

ECS CABIN FAN l
ACI_B
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V,_ _,_ I s%;_Ac, I
(CONT'D) m _T_ lo o

L I 2A

= l
| ........ I

3_ _ SWITCHABLE
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I PCM TLM GROUp1
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_2A ° I

I S.BANDFMXMTR |
I_TA STORAGE EQUIP I
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' CB]4

I
I

I
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, MOD XPNOR 1
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, CB]8

I

_A °

I

I
I

_E _ MUNICATION_
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(S5 MOC m

ACl ' CB2
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I ce_ I

,

' I

I S-BAND pWR AMPL/
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I CB_O I
I I
i _o ,

!........ ,
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ACZ_C

; _A o m
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AC
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_ _ m_ LOSS
_OANT AC SWITCHABLE

P_
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G_ G_ _R _

| _ _ _ AC
L_G_ A_ _S_ --<AG_

I CONTROLLER
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I - I
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I ........ I

SCSACl
CB9

! 2A °
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SERVO LOOP NO 2 CBS4

8MAG _R

_® _SS
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SmNAL GEN pOWER
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_-
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ELECTRONICS PWR
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__ _GDC EULE_
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MIN IMP

SlG GONER RWER
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I
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, 2A_
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_ p_RqCB4-_EB 225)

I
| HIGH CAIN ANTENNA
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pMp PWR
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I
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1
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CO_S^_ CMD RESET
CApABiLITY

1pO_R pMpsw
_ pRIMARY
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......... I.... I

VFP

FLIG_TIPOST
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-- AUDIO S_AImN
t,

.o>

HT SWITCR

_F
LIGHTS

-- IF SWITCH IN pOST
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I
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_EL CELL 2 FROM
MAINS (CLOSE REAC
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UEL CELL 3
_ASS SW
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:/C 2

_ELCELL ]
_ASS SW_

_APABIUTY
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• - e _ASS_
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RADIATOR PANELS
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_IFUELCELL 3 MNA&
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_o_
"ALVE LATCH

BAt fLY BUS

_D MAIN B
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MOTOR SWITCH 51
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bOSS OF ONBOARD BAT
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ECS PRIMARY GLY
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b.. ...... ,i
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svs LOGIC A BAT ACB3 ABORT SWI_

-
] LOSS OF BACKU P

SYSTEM

LES ABORT ENABL_

SYSTEM
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BAT A
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_ FLOAT ear L SW (S4)
-- VALVE NO l owo
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I sPs OIMBA

I CONTROL m
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I I 'r OeNCOOFF

| m OVERCURRENTRELAyi m ' :, ,
i SPS_IMBALMOTOR I XFERTOPRIMARY

CONTR SE_O LOOp
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5__ YAW 1SW(S42)LOSS
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TURNON- IFAnEe,
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_V
_TLOSS
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SErVO LOOP

| ELS BAT A
I CB45 erO_UE DEPLOY sw
I _ L. OF BACKUp

APEx covER Jet sw

SYSTEM

UmN DEPLOY SW

SYSTEM

PVRO CONTINUITY

SYSTEM

EOS I BAT A

CB_ eDS Power SW
_ RECEIVE ONE_DS

T VOT_ IF LOST,

_SA TURN OFF EDS TO

PREVENT ABORT

L J _
........ LOSS OF BACKUP

SYSTEM

VBB

(CONT'D)

BAT RLy BUS

BATe
CBZS

2r_

BATTEry CHAR_eR
SaT B CHG

OB_5

ECSRAOIATORS
HTRSOVLDBATB

CB/3

I

L ........ J

3AT RLy BUS

_IODE SHARED, MAINA

........................ _R_CB_,_

C_O.OA"
aNUS

_OTOR SWITCH__._.-- z J

DCINOICATORS _
I

0,%.0[ o.:ot,% ,,
ND CHARge CURRRNTI

   B ST,EBATIm
LOS_ OF UT_ _W I

)AT TO MAIN )SES i

SENSmGFONSM m

r_
I

BAT B F_R ENTRY/ I

pOST LANDING m U_ACCESSmLE

CB2) H' ATTe_W
BAT CTO sat BUS B I

) _ I TO MAIN .USES, FLT/pL B_.

J_ ' _°i_ .................BAT C pWR ENTRy/ | ND sw
POSTLANDING TO BAT C TO BAT 6_S A

CB22 I CBZS

_l UNACCESSIBLE

ioo _TO'_'ITATTeRy CJ A I

I i

I FLIGHT/POSTBAT BUS BL_NDIN_I
i CBB I

I
I

I MAIN B !
I _AT_SB I
I CBZO I

I I

L ........ _

| UpRmBTING SYSTEM i
m COMpRESSORNG2 |
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!
! !

L ........ J
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VNE] I INSTRUMENTS NONEssl

I CB2Z I

NONESSENTIAt __

.... ' ,_-o I
DIODE MAIN A I I

i SHAREO,_SEE VFp UST_ I '''_ " _WR (CB7 I I! I
! !

I ......... I

_-sps MANEUVER _R F'_R

: I
VNE2

NONESSENTIAL

BUS 2

NOT _EO
S/C 104

< MNA F_VR

MRB pWR

I_ . !....... ;_ ......... I

A LOSS OF BACKUP
SYSTEM WHICH

_Q EVENTS CONT INCLUDES:
¥S ARM B BAT B t. S2CS tOGtC SW

CBZ . S-_VB/LM SEP SW
CM/SM SEP SW

4. CM RCS PRESS SW
O_ _ S. CA,ARD DEPLOY SW

CSM/LV SEP S_
LES MOT FIRE SW
RCS COMMAND SW

EQ EVENTS CONT
VS LOGIC B BAT E

LES ABORT ENABLE

SYSTEM

I

INSTRUMENTS
sol EQUIP SEB 2

CB2S

7.5A

iNSTRUMENTS

! 7.5A

INSTRUMENTS

CBZS

! !

I

FLOAT BAG R
_AT B

7-, ! _ _0_ NTR_

CONTROL _
_TCH _ _ _ _

C_ _ S_S _ _O_S I
I

1 ............

PS GLOBAL _OTOR
CONTROL

yAW _ eAT B

CB_4 I I SPS G _BAL_OTORS '

_OSS O_ YAW 2

_S SPS MOTOR

:as BAT B

C_4_ _ DROCUE DEPLOY SW

°_C _ '1

SySTEU

UAI_ DEPLOy SW

_L SF K

pyRO CONTINUITY I
V_TKCA_F_R_

Sys

i

_DS )BAT B
CBSI

EDS P_ER SW

_os I

c_ VOTE IF LOST, TURN |

I

LOSSo_o^cKu_I
SYSTEM

I ILOEC Sys A I PYRO A SEQ A I PVRO BAT A

- BUS A CAN BE TIE D
, 20A •

SEQUENTIAL - _ _ I I TO PYRO C RCUIT

PYRO BUS A MOTOR I I I

pyROA BAT A TO

' 1 t..........I OA I " BAT AOR C

I I
I. ......../o TO '4O voc

........'.........'1 ........I_ _20A " BUS A CA_ 8E T_E D

SEQUENIIAL I I I TO PyRO CIRCUIT

PYRO BUS B I I

I I

I I PYRO BUS TIE I

_ ' ,! !

o TO +40 VOC _ I ........ j

ENG _._

_TIONAL AE_NAUTICS & SPACE ADMINISTRATION

POWER DISTRIBUTION

MATRIX I

I MISCELLANEOUS BUSES

-H -t ....  '°URE I



CSM I04

PCN-I

CORRECTIONS TO FIGURE 3.4, POWER DISTRIBUTION MATRIX, MISCELLANEOUS BUSES

V( MISC, BUSES) RHEB MDC CHANGE

_BR
MDC-5

CB8 SHOULD READ:

MAIN BUS A RESET

SW _S17-MDC 3) LOSS

OF MAIN BUS A

UNDERVOLTAGE LIGHT

IF SW S17-MDC 2 IS

IN THE ACK POSITION

VBA

V.E2

CB9

MDC-5

CB12

CB13

MDC-5
CB25

SHOULD READ:

MAIN BUS 3 RESET

SW (S26-MDC 3) LOSS
OF MAIN BUS B
UNDERVOLTAGE LIGHT

IF SW 517-MDC 2 IS
IN THE ACK POSITION

THE SHARED POWER INPUT SHOULD BE FROM VBB,

NOT MAIN B.

THE SHARED POWER INPUT SHOULD BE FROM VBA,

CBI2, NOT MAIN A CB14

CORRECT CB TITLE TO READ:

INSTRUMENTS

SCl EQUIP HATCH

VSQA

CB24 CORRECT CB TITLE TO READ:

INSTRUMENTS

SCI EQUIP SEB 2

TH - CORRECT THE TM NONENCLATURE TO READ:

PYRO BUS A VOLTS

VSQB RHEB 250

CB17

ADD RHEB 229 MAIN RELEASE CB48, 5 AMP,

WHICH SHOULD READ AS FOLLOWS:

MAIN CHUTE

DISC RELAY

LOSS OF SYS A

SHOULD READ:

PYRO BAT B

LOSS OF PYRO BAT B, BATTERY BUS A
CAN BE RETIED TO PYRO CIRCUIT

TM - CORRECT THE TM NOMENCLATURE TO READ:

PYRO BUS B VOLTS

ADD RHEB 229 MAIN RELEASE CB49, 7.5 AMP,

WHICh SHOULD READ AS FOLLOWS:

MAIN CHUTE

DISC RELAY

LOSS OF SYS B
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ELECTRICAL
UMeJLICAL
CONNECTOR

J CONTROL LE

PRIMARy GLYCOL TO RADIATOR

PULL TO BypAsS

ACCESS TO

GSE TEST port

OXYGENSURGETANK
PRESSURE RELIEF

375 375
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NATIONAL AERONAUTICS & SPACE ADMINISTRATION
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CONTROL-DISPLAY FIGURE

CSM I .... FIGURE 4.1

GLYCOL TO RADIATORS/
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_RI_IARY
GLYCOL EVAP

_LET TEMP

MIN

COOLANT J "_'_MAX

CONTROL PUSH TO

PANEL ENGAGE

BYPASS SUIT Hlt EXCH
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EWP WATERCONTROL
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GLY OiSCH

PRESS
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OU.UP VACUUM CLEA_ ItH EQU_PUENT _Y
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WAS TE

_lr_e';" STOWACE

WNT _ VENT

_NT 0 WNT

_ L_IER EQUIcLIP_E NT BAY
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SEC INLET PRIM INLET
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FLOW DIRECTION
DURING SUIT
PRESS ONLY

I

A

FLOOr DIRECTION
FOR SUIT RELIEF
& SENSE

o o o o

MAIN__RELIEF VALVE lBTiillllll

REGULATOR l

® ',

LIOH & CHARCOAL
'ACKAGE

0 0

SUIT DEPRESS

®

i
DEMAND FLOW

0 0 0 0

0 0 0 0 0

L_OH & CHARCOAL

PACKAGE

®
COMp &P
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0 0 0 0 0 /

0 0 0
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SUIT 02 FLOW
CAB Ap

MDC 2

j I

EMERGENCY PRESS

REGULATOR

NOTE:

.25 IN HOLE 15 MIN

(3,5 PSIA)

FLOW O.67 LBAMIN

02 MINIMUM AS
CABIN PRESSURE
GOES BELOW

4,2 RSIA PRESS.

0 0 0 0 0 0 0 0

_ _ ,_.____ COOL'NTCONTROL BYPASS I

1 I _ e I I - I "I" I I X --F_ - I
Ill I ..c 4 c_ i I o.- m T I _

_---- ...... W I -- I I 5UiTHTEXCH I I : i

'....... I---HI _ I i PUSH TO | LHEB 3821/ , -=_-L'L J_":_ ..............
J _.RE_L.... _'-' IJ l

SUIT COMP 2 _ ,

•' _ : "'_ _Ts_'_",,_."'_ , .
l"_! _ f IVl l i MNA i ' ,

I _ I I v,,ilq_-i _
I II _= l_ocs CG*a|
I lfl ;-_o_n-¢

• i_rlNS I

[ ,.L:,..u .G_J'0 o Jl
EZ6 MEG 2

5_IT

ON 10 _1 SEEOFF 10 _1 MIN

,o.o_ o _I o o Im+ Ior 0 _ lOl l !

Ioi : _ I ll ,,lol z 14 l :

I ' I c _,._ D C
2U, _ __t _ _ol m ....

;CAN I " I MAN LHEB 382 I
| LH_B 382 TO WASTE I I

[0/o o o o, L I_o o" o o o'0l

WATER WATER

o 55 LBS/HR MAX 0.55 LBS/HR MAX

AT i00 PSIA i_ AT ] 30 PSIA

- _
_-_

I TEMP

5AC _

I MOC 5

XDI CER I' .......
PL I TEMP

I MNB

l MOC S

TEMp

@

MDC 2 SUIT

CAB _p
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0 0

CARIN

• POET U

F'"v_;

O_(YGE N CONTROL PANEL i

_--_'1_?o_. ! ...........
HIGI

I

CABIN RER ,RSS i I

FLOWRATE IS I I_

.iN........1 !LowN_.......... ±_"m.'_J
i --

I OF.:

I MOC 15

NOTE: REMOVE L
BEFORE PI
SWITCH S-
OR HIGH PI0 0 0 _ 0

ENV CONT sYS

rNANGDUCER "

'UA I _ I

| MDC 5 " CB34 I I J
T

/MOI MR, 1
SAc ." __

! ,
I MDC 5 CB3_

I DIRECT 0 _

I _r- OPEN...
PRESS |

!

I - - -

PSIA l

16 I

PRESSURE FLOW CAPACITy

0,67 LB/MIN

_* 4 02 M_N{MUm
WITH 100 PSIA
INLET. BLEED

WILL 8E UTILIZED

TO MAINTAIN POSITIVE

SUIT CIRCUIT PRESSURE
MDC 2 @

0 0 0

-- FLOW LIMITER

LIMITS 02 MAX

o 6

[

SENSOR

PART PRESS
coz

uDe 2

@SUIT _ UMBILICAL HOSE

IN LENGTH

_ o o_o o

NOTE: ILLUMINATES W
C02 PARTIAL PF
REACHES 7.6 M

MDC

TE= A TELEFLEX CABLE IS
CONNECTED TO SUIT
CIRCUIT RETURN MANUAL
VALVE TO PERMIT OPER.

ATION FROM THE L.H. COUC_

SCREEN
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SECTION 4

IS WAS_

85 - 110 PSIG
MAIN PRESS REG

I 0 0 0 0I IF I 0

85 - 110

MAIN PRESS REG

100 -+I0 PSIG

0

CSM

S/C 104
PCN 1

0

I-

,5. DWG 4.2 D,C,BZ 1

IS

,Z, GZ, cZ,
4.5

4.5 4.5
AUXILLIARY

WASTE H20 URINE DUMP DUMP _OZZLE

DUMP N(_ZZLE NOZZLE "l

s i

4.3 I

HEATER _ HEATER HEATER HEATER -- m

.D .......DI.......C._....DL-I.....i
OVERBOARD

WAS

HZ,
4.5

H20 WASTE & URINE

S _ MANAGEMENT i

I ! SYSTEM DUCT

ss m
s ".

S

s _ .Z' r"-! I"-1 .Z, "
mmmm_ S 4.3 • " i i • 4.5 I,I HEATER I ) I,,. I ,,,,r,,,

mm _ mlmmmmmmmmmmmmmmm" _mmmmmmmmmmmmmmmmmmmmmmmn

OVERBOARD
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T I S R I
RADIATOR OUTLET TEMP SENSOR FOR RADIATOR

NLET HEATER CONTROL CIRCUITRY

RANt L
-- BRIf_E

pRIMARY- Ell?x x .

, SECONDARY
SLCONDARy

.-_,/-- NOTE THE FAILURE DETECTION
X x

GLYCOL IN

_l TO TIIE SECONDARY PROPORTIONING

4.4 VALVE AND ELECTRONICS WHEN A

X AT BETWEEN RADIATOR OUTLETS

_ELLCTWE A _ AND THE CONTROLLER OUTPUT
[ SIGNAL iS LESS THAN 90' IN

bTAGNATION X T E POLAR TY TD DECREASE
PANEL 2 TIIE AT ERROR
BAY 5 AND 6

DRIVER _ +

DISI RI_UTION X _ X X X X X X X X X X x x

CIIAMBER

{HEADER]

i

OPEN

SECONDARY PRIM.
R ROPORTIONING PROP

VALVE _ VALV

+Z

+x

. RAOJATORS, AT THE OUTLETS

"v "}_" ,-,-2._ "_

k

-z

SERIES PABEL /
_'--+.-o.

SECONDARY SYSTEM /

PRlUAW SYSTEM "/

STAGNATION PANEL J

NOTE: TH E PROPORTIONING VALVE DRIV1E
SIG RALS ARE INITIATED FROM TEMP
SENSORS AT THE TWO RADIATOR OUTLETS
THE CONTROL ELECTRONICS SENSES THERMAL
RESISTANCE CHANGES AND PROVIDES DRIVE
SIGNALS TO THE PROPORTIONING VALVE TO
MAINTAIN A AT OF ± 10 ° BETWEEN THE TWO

I

, J22_
_OTTE_ HT_NECON TR 0

OU'$LET TEMP OF -1
TURN OFF THE HEA_

TEMP OF _IO:L 0.5'
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ECS RADIATORS

'_. _ T,..RL°VL_ _. Q

I .T_ I

I O)-OAO I I

I MOC 5 CB72 I _"

ECS RADIATORS

I HTRS OVLD \

r'"c_"-I
' _ , l_-V_ B

L ........ J

i =

- I
.' .... _ it • l

RE D Z SECONDARYI E VOUS RADAR -_-
GLYCOL OUT _ T_,ANSPONDER GLYCOL IN

NZ2 COLOPLATE MZz • II

4.4 _ _1 4;4 {/ / I I / / I I / I / / / / / I I / J I / / I / / / / I I / / / I

SECONDARYGLYCOI.OUT -- C........ S_O_NRY • I
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• D C

)R]MARy GLYCOL

r-]

i

{ 0'I

I

I

-LO YP SS',
PUS H TO I

ENGAGE I

LHEB 382

CABIN

TEMP

CONTROL

SUIT HEAT

:XCHANGER

XDU

Ah

B A

e IL,R!E.OI ....
i'O RAD

OUT TEMP _788 TO SECONDARY

4-_ ENV CONT SYSGLY TEMP

.... "TfNfff''''
1 M. 1
I o_,o | 11_ VMA

TEMP I MOC 5 CB)6 I

ER XDUCER e--i-- _.E_ii--II

p pOWER I MNB |

I o,_--- | I! VM_

ECS RADIATOR TEMP
TO CABIN _ /_
IEMP SEC TEMP

OUl STEAMTENIP ll E

g

MP Ib,........ d MDC 2

_oc
ORIFICE

POSITION CABIN TEMP CONTROL VALVE

FULL .
FL(7_V A B

FLOW

UN IS MARKED WITH ASTERISKS ARE ALSO
OR COLDPLATES IK THE SECONDARY LOOP
rHE COLDPLATES ARE OF THE SANDWICH
CONSTRUCTION WITH COMPLETE
ISOLATION OF THE PRIMARY AND

SECONDARY LOOPS.

FULL

FLOW CCD_c

ZERO
FLOW

MAX COOLING MAX HEATING

RESTRICTORS

,--_,_---_
GLYCOLAECUM I

@'1
I GLYCOL ACCUM

1 1

OUT PRESS

o TO 60 PSIG

/ / I I

GLYCOL ACCUM 120

QUANTITY ,

I .... I @;/

PRIM (;Ly D_SCH

I STEA M PRES_ \ ,RES_

SECe

I PRI

I

I MOC 2 $87

I. ........ J

ENV CQ_T SYS

/ TRANSOUCER "_

'"_ _.TR_;'_--_"|
MNA I

_____i___- _ , VMA
| MDC 5 CB32 I

I PRESS. GROUPS I I

I MNB 1 d[VM_
I MDC 5 CB33

ECS NDICATORS

pel_ SEC

MDC 2

PRIMARY SECONDARY

ECS RADIATOR TEMP INLEt
4.4

GLYCOLEVAPORATOR

.... OUTLE' £_
_A

GLYCO_O'SCHpRES_
44

GLYCOLEVAPORATOR

S,_MPRES_.
44

3 PRI COOL
$1GRATURES OME NATIONAL _ERONAUTICS & SPACE ADMINISTRATION

OR _ _ M ANNED SPACECRAFX CENTER . --_ OUS_ON _EXAS

I:' L J PRIMARY GLYCOL LOOP
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II MDC 10
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2. DWG 6.1 T,sZ 1

A-(2.1TO 5VDC)
B - RCVR AGC (O TO 4.5 VDC)
C - FREQ LOCK (4 TO 5 VDC,OPERATE MODE &LOCKED)

A-(2.STO 5VDC)
B - RCVR AGC (0 TO 4.5 VDC)

C - FREQ LOCK ( 4.5 VDC)
D - RCVR AGC (O TO 4.5 VDC)

NOTE

B READOUT IS TEST AGC

AND D READOUT IS RECEIVED

AGC VIA ANTENNA
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(BIOME0 INST AND MIKE)

S_T

e_e OFF

(elO_0 SNST AND MIKE)

I CONT_XUOUSINTERCOM

PTT XMT I_

PTT XMT @

VOX INTERCOM

VOX XMT

RCV OI_Ly RCv ONLY

(NORM)

mcm COUCH STATION

LEFT COUCH STATION

RECORO mTERCOU VmCE

_E_ EME_E_V KEY

KEY SlOEIONE (400 nZ)

SWIMMER UMBILLCAL (_

_LI_EfNTE_ _UNCH COMP_X®

c_w TONE ENABLE C _W TONEDISABLE C&W TONE

UPLI#K LtSFN VOICe. - LM/(VA

eELAy (C_NTER STATION ONCY)

AUDIO STATION MOI"

mE _AO COM_ eo*(_
_e_o_ vox s_s ' vrz vcx_e' _S-E_ND_v/e _ vo_u_eA_smAUO,O/TONE

vox zcv ecv Aumo

IX • MINIMUM) Ii • MIMMUMI (1 • MINIMUM) [1 • MlkqMUM)

AsOES,R_O-_'-O'O-CO-N-_-...................... t .....t
AsOES,REO-'-UO-'_P-"t............... ).....1
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]1 I II I II I II I I
11 I 11 I 11 I El I I

t,_,;__:%_,_o_t t:,_,_0_o__--

AUDJO/TONE

1 I .....

:O_ERE_ _ EVA-CSM-MSFN

USE LEFT AND R_IIT STATIONS)

CONT_LS S_ _e _AL F_ _CH AUOIO STATION. LEFT - M_ 9.GENE_L _TES:
CENTEe_ ZOAN_ RTGHT-M_C

ROTATION CONTROLLER PTT _TTO_ PERFORMS SAME FUNCTIO_ AS COMM CABLE
PTT CONTROL XMT FU_TION EXCEPT NO EME_ KEY PTT CAPABIUTY ROTAT(ON CONTROL_R NO, 2 _OR

LE_ COUCll STAI ON AND ROTATION CONTROLLER NO, _ FOR CENTER COUCH STATION

e_MOVES +28 WC _F AM KEY REly _R FROM COMM UM_LICAL A_

COMM CABLE PTT CONTeOL N_O

SIGNATURES DAI(

NATIONAL AERONAUTICS & SPACE AOMINISTRATION

M_NEO SPACEC_A_ CENT_ , _U_T_ T_XAS _R

OSGN

AUDIO STATION AND _ ,_o_

RF EQUIPMENT MODES NR:_ .,._ [AND CONTROL CHARTS ^_j._,. _,
wG NO izE _EC _,_J.,. '/d_

_.E_T oF I pAGE
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T RCONTROLS AS REQU RED FORCOMMLINK DESIRED

.,R CONTROLS AS REQUIRED FOR COMMLINK DESIRED

T/R CONTROLS AS REQUIRED FOR COMM

LINK DESIRED

DESIRED MODE. NOTE: DURING RElY OPEP.ATIONS THE

CENTER COUCH ASTRO_UT SHOULD GO BACK UP MODE

SI_E UPLINK VOICE REQUIRES HIS MIKE LiNK

t ....t .... f.,__._o_t............................T/R -;'A;_;- PO_R .L__=,__ os_S_TC.Posmo.s

V0XMODEWILLOPERATERF
XMTRSIFVHFAMANDORS-BAND
ISINT/RMOOE

UpL NK VOICE RELAy FROM M$FN USES

CENTER COUCH STATION MIKE INPUT.

CENTER COUC H ASTRON, AUT SHOULD GO TO

BACKUP MODE AND USE LE_ STATION CONTROLS

• BACKUP" SWITCH POSITION IS USED. CENTER COUCH

AS DESJRED T/R _ R STATION iS USED FOR UPLINK RELAy AND I_S NO TALK

CAPABILITY, ONLY MONITOR

VO=CE
(NORMAL)

VOICE
{BACK * U

=
I UP-DA_

_ I RANGING

=P I AND/ORE
i ¢NORMAU

MSFNVO
AND/DRE
_BACKUP_)

VOICE

vorcE
I _eACK-OP

= __
I csMpc_._

I EMEROE_

EVAVOIC
alOMED__

TELEVISE

A_LOG
[REAL TIE

I CSM PC_.

i A_LOG

=,PLA_A
& l csM Pc_

_ VOID2

ul PCM

cs_ _
(RECORD>

LM _M
(RECORD]

CSM VDI'
(RECORD)

= --
-_ ICSM VOI(

IVOICECRI

I SClE_IF

I p_AC

RE_ND

r

FASTFO

MSFN VO

LM V01CI

_>
=

EVAVOIC

I _ PCM

= __

EVAelo_

VOICE-_

,_ I V01CE-¸

_, i VOICE-

VOlCE(_
CTWO-W_
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BCNOR_
(VHFSR_

NOTE _



/

s]
_]
_l

L_ L_L_L_
][ ][ ]_
]I ][ ]_
][ ][ ]L_
][ ]__

][ ][ ]F---_
][ ][ ]I_
II ]I I_
ILeal I
][ ][ ]_
][ ][ ]_
][ ][ ]_
][ ][ ]r-_
I[ ][ ]_
II ]I II I
I[ I[ ]_
I[ ][ ]_
II I[ ]_---]

JL_I II I
I[ ][ ]_

owl ,F
_¢HlDArN ANTE_ ]APER FLIGHT pLAN AND MISSION PROCEDURES

,IORESET PoSIt"IoNRESETS ALL REALTIME COMMANDS AFFECTING COMMUNrCATION

NTROLS. RESET RETURNS CONTROL TO MDC 3 SWITCHE_

_TROLLABLE By REALTIM E COMMANDS (SEE NG 6.3 FOR CgO LIS1

NGING INTERFERES WITH DN VOICE BU

RF EQUIPMENT MODES

I I

L_
I I

I I

L_J

I I

I I

1I iF--]
SWITCH NOT REQe reo fOR
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._l _ FULLY DEPLOYED ANTENNA BOOM

OPEItATES MICRO SWITCH

_ i o.... c+_ HIGH GAIN ANTENNA MICROWAVE ELECTRONICS
40k+e+C÷D1 Z ¢SUM SIGP.kL)

{A+ m_ * O) 50 HZ SIGNAL SELECTS

CEN TER AA AND AC SEQUENTIALLY,

K_N AA AND _C ARE THEN ADDED

ANTENNAS TO [(SUM SIGNAL) IN

,o P"%_."t..........A-. x.....
A (DIFFERENCE SIGNAL) RGV COURSE

TRANSFER SWITCH SELECTS

HORNS OR DISHES FOR XMT/

/ IF MEDIUM OR NA

O XMT & RCV

PA_BOLIC

DISH

ANTENNAS

XMT & RCV

CONTROLS

1. i&H _ATN ANTENNA MODES
_) XMTWIDE BEAM-4 HORNS

ecv & 1_CK COARSE-
4 HORNS

XMT MEDIUM BEAM-
DISHA

R_ & TRACK FI_-
4 DISHES

(¢) XUT WARROW e_AM-
4 DISHES

_cv & TRACK nNE-
4 DISNES

2. G[MBAL SYSTEM-A&C AXIS
CAN BE OFERATED BY
BOG 2 POSITION CONTROLS.
A&C OR A&8/_XIS ARE USED STOPS TRACKING AND SETS

[_ THE AUTO TRACI( MODE. BREAKS AT SCAN LIM_T
TIlE _lS IS HELD AT
ZERO IN I#_ NUA L MODE. /
IN AUTO MODE T_ /AXiS ALL_S TRACK THRU

THE ZENITX pOLE.

\
, \
!

I

_') SCAN LIM T WARNING ZONE BEGINS 15 ±
v

BEFORE RF SCAN LIMIT

_TATOR _) RE-ACQUISITION pOSITION CAN BE _NSIDE OR
F" ------ OUTSID E THE SCAN LI_IT WARNING ZONE

C-AXIS

BEAR BON
RF UUn /
SiGnALS

GlU_AL RZ4

BEARW_ L ,7_
:._lS

_lS AUTO

A-AX_S AUTO.

. TRACK_N S$ONAL

' _ Rs_ R

MTCH
ANGLE

+5 VDC I ZOOOP.
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X_T - PM
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I
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RELAY
CONTROL

DATA <_

HIGH 6AIM ANTENIUW

J7] P_ TO PCM
TLM CB2

RF TRACK HIGH GAIN

AI_TENNA ELECTRONICS

%
_ iv CAMERA ON

6.4 S-BAND AUX

- i T-_ m i

CM

41, 45 FM ON (TAPE)
41, 44 FM OFF (TAPE OFF)
40, 5Z B/U VOICE FM OFF
40, 50 gsB MODE RESET

\ II i 1 I /_/P --_-- qATASTORAGE EQUIP \

' ' _ j--'m FLt =S "'--

• , o_,c , V_
• I IIRBEB 225 Col3l

:_-- 1 . ..........
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1

AND RESET CONTACT oUTPUTS
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' MDC ) S 29 m _ AUX OSC DEPENDENCY TO RCVR VCO DEPENDENCY
]Ik......... m_ WHEN UPLINK PHASE LOCK IS ACHIEVE°
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NOTES; _ MOMENTAR]LY STOP AT CENTER POSITION TO
ALLOW RELAYS IN USB TO SW_TCH
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XMTR RF {}N

i RFO T

XMTR RFON _

__ +28 VDCK2 O_

296.8 MHZ

VHF AM TRANSCEIVER

XMTR A - KEYING L.NE

VOICE

RCVR MUTE & OSC OFF

259.7 MHZ

RCVR

SQUELCH PZ3

FILTER REMOVES

BIOMED DATA

VOICE

6.4

MSFN, LM
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VHF AM
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I I
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1
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6,4

PMP

GZ_

tO_ORMAL VHF AM =

F-RELAy XMTRS A&

;33, MDC 3)

_6 "3
z

i
VHF AM RCVRS A&B

S/CGSE /_
[NTERCO_

rHRU SM L___ -

UMBILICAL

CRE_NSTATION

FLT/POST LDG

IAV. CB8

oZ8 EZ2............
6.4 VOICE RELAy MODULE_

D7s SWIMMER UMBILICAL

b.6 (NOT USED)

CSM VOICE & MSFN

VOICE RELAy

CEBTER STATION ,I

LEFT STATION

RIGHT STATION

IMPEDANCE

'1..... I i ............."_-J I ............
RIGHT STATION

AUDIO CENTER

°LEFT COUCH STATION (MDC 9)
oRIGHTCOUCHSTATION(MDC 6)
oCENTER COUCHSTATION(MDCI0

VHF AM
DIODE

SWITCH

)lODE
SWITCH

I

DOWNLINK VOICE

UPLINK VDOICE

1_:.......
(a) XMT & RCV AMpL

(b) VOX SWITCH _28 VOC;4 I=
(c) RCV DIODE SWITCHES

(a) XMT AMPL
(b} XMT SWITCHES +18 VDC
(c) vox SWITCH

(a) RCV AMpL +18 VDC_
(b) RCV SWITCHES

CENTER COUCHAUDIO STATION
(TYPICAL OF 3)

SWITCH TRIGGER
LEVEL CONTROL

VOX SWITCH
PROVIOES A GND
OUTPUT WHEN
TRIGGERED BY
VOICE SIGNAL

XMT DIODE
SW ENABLE

(HOT MIKE MODE)-GND

c&w
L_3tOre _---

7.3
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C&W TONE
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RIGHT COUCH SPACE SUET
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RIGHT MIKE PWR

C&W TONE

EARP_[$

LEFT COUCH SPACE SUIT

BIOMEO IRST SIGNALS

BmMED INST PWR

RIGHT MIKE pWR

> LEFT MIKE PWR

C&W TONE

_RP_NES

' L
CENTER COUCH SPACE SUIT

I
A
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_COMm SHOWN LIGHTWEIGHT
CARRIER HEADSET

"EADSET HAS ONLY THE RrGHT _AIKE AND 3NE

EARPHONE POWER TO THE LWHS MIKE IS SUP

PLIED THRU THE BACKUP CREW STATION AUDIO

CIRCUIT BREAKER NORMALLY THE CREW AUD 3

STATIDNASSIGNMENT IS LMp-RIGHI C_P CENTER

AND CDR LEFT

AUDIOCENTER CONTROLS $2, R2, $4,
R4, $3. R_, SS, RS, Sb, R6, SI & R1 ARE
9ENTICAL FOR RIGHT COUCH AND LEFT

COUCH AUDIO STATIONS.

3VHF/
AUDIO

SIGNATUreS DAT_

DSGN

NR

FEC l / ._, : fz/_"ij

NATIONAL AERONAUTICS & SPACE ADMINISTRATION
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UPDATA &VOICE
SUP,CARRIERS

USBPMXMTR

GSE UMBILICAL

UII EM XMTR

6,2

FM DATA SIG

OUTPUT

FM MIXER/LM PCM

LIMITER MODULE

O QX0 ANLG E

ANLG

DATA P,'e

LM

AM_RIVER ' _T

WBVOICE
_ PCM
p/a PC_I

O_

PM MIXER/KEY/TV
MODULE

PCM 0ATA

&VOICE

VOICE & DAT_o N

GATEO AMPL

voice
& DATA

r

VOICE

GATED AMPL _--

L,024 MHZ_

-- .O24 MHZ_

HBR DRI DECREASES VOICE S_L LEVEL

VOICE LEVEL INDICATOR

+18 C pW_

4OO _Z StD_

ON [MERGEI¢'

OND FROM CREW
PTT CONTROL

z.2s MHZ v_

,m

• 18 VDC
FROM pWR

114 _
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_ GATED AMPLLM PCM

SCIENTIFIC DATA SUMMING
• ..-

30 KHZ & 70 KItZ VOICE & UFIDATA SUBCARRIERS

:WRSUPPLY

<)5 KIIZ SC SCI DATA

125 KHZ SC SCI DATA

165 KHZ SC SCI DATA

SCO DIFFERENTIAL _ _ALL

AMPLMODOLE_:

- I ----
RECORD SCIENTIFIC

FCM/ANLG

DATA a VOICE DETECTOR i

MODULE
TO ALL CIRCUITS

CLIPPER DISCRIMINATOR ATED BACKUFAMpLOFF

GATED AMpL

AUXILIARY BIPHASE MODULATOR MODULE

qORMAL +18 VDC
_ec

q1_4 PWR AUXILIARY +18 VOC

,B

1.o24.._ ,_ @ I _-1OR P/B PCM TM AMPL

ol

oM _ pLAY_CK PCM FROM DSE

'r PCM TM
-- -- 9 12 "lUMP DIDO E I

LEVEL CONTROL

lip AMPL

_M TM _

2_G_3 512 KHZ eE_ SIGNAL FRO_ PCM

JTROt.
;E OILY) COM_OL
ITleL

TO DATA & VOICE
TONE • _DET MODULE C'_-8

"Ey CONTROL

T FROM Cll[

-- BALANCEO MIXER
AGC

GATE TUNED

VOICE MODULATOR MODULE
vco m_

Qt-s PwR "_--

sz2 KHZ t

FROM CTE

NORMAL VC4CE & RELAY

FROM P_R HZ_4
SUPPLY

PREMODULATION PROCESSOR

GA_O

CSM AMpL

_V_CE

Rfr AGC
REt.AY AMPL

BIOMeP DATA _
LM & EVA VOICE

119-14 _R
(17_ eWR

GA_D AMPL roOMED IN_mT

• VOICE RELAY MODULE RLTeR

CSM V_CE _

EVC MODE CONTROL
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',L DATA MODE CONTROL

400 CP$ EMERG KEY SiDE TONE

K1 ___ De

I=
SUM _

POINT

_pDATA _MPL

FeOU PM U_(ER MODULE

Q_ ...........
LT. _--/SWlTCX S 3_
L,t

e-

9

pART OF FM MIXER/ [
LM PCM LIMITER
MODULE

LM PCM LIMITER

*WER SUPPLY

ADX SZ-a

NORM 81-g
PM MIXER

SIGNAL LEVELCla, ANGE

VOICE CLIPP

1
9 l

,z, ............ Q" E
VOICE MODULATOR

,3 ........... (_)- l
i_ AUX & NORM B1 "g

VOCE MODULATOR _ _" -

_OK;E & DATA DETECTOR

S-BAND UP VOJCE

UP VOICE RELAy OR AUDIO CENTER
CENTER STATION VQICE I_

CENTER STATfON VOICE [NPU_ _ HEADSET MIKE
6.3

UFOATA OUTPUT _rZ3 UPOATA LINK

PLAye_cK SCl NO. Z

RECORD SCl NO. 1

R/T SCl NO. ]

pLAYBACK $CI NO. 2

RECORD SCI NO. 2

_r SCl NO. 2
<

PLAYBACK $CI NO. 3

RECORD SCI NO, 3

P./T SCI NO, 3

RECORO SCl

RECORD SC'

6.S

- _ [_$E & INST

7.2

I

RF,,ALTIMESCI

PCWANLG

LMPCM

RrrLU_ "_ _ VHFAU

RECORD LM PCM ¢ _|b'_

P/B ICOM/LM VOICE _" /

/ 7.1

J

52,57 SELECT CSM P/g DATA
53 SELECT LM P/S DATA

52,56 PflB MODERESET

CONTROL SWITCHES

G_5 DSE

7.Z

I AUX

SO, I

_1 NORM

'N1
I MDC_ S 54 I
I ......... J

REAL TIME NRZ PeN _I_FC M

512 KHZ REF $1GP.AL <_/7.1
DATA RATE INDICATOR

$- BAND NORMAL
/ MODE \

EMERG KEy CONTROL 6,3

FROM CREW pTT B_JTTONS DZ4 KEY

I

IMOC3 S34 I
I... ...... •

S-BAND DOWN-LINK VOICE

(NORMAL & _CKUP _M_8 kUDlO CENTER

TAP "OFF

LM VC4CE OR EVA VOICE &
EUOMED DATA RELAY

N_s V_FAM
6.3

CSM _NTERCOM VOICE _ _ AUDIO CENTER

CSU INTERCOM & LM VO C['b. _ DSE

IVVlDEO

T_eUOFF

S-BAND NORMAL

_r....._.,_....,_
I vo;ce I

'I' 1!

OFF p *
RELAY, -" -_ @

I i f " ,
I MOC _ sl_ |

VHF AM A
DUPLF_ MODE

VHF AM A
SIMPLEX MO_E N_

WF AM A 6._
KEY RELAY I

COgTROL
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41,45 FM ON CrApE)
41,44 FM OFF CrAPE OFF]
40,51 BU VOICE FM OFF
40,50 USB MODE RESET

[_KSB

p ql (:_ +18VOCFeOMPMP PWR SUppLy

G

j

S-SAND FM XMTR

; : _ <gA r OATASTOeA_EEQUIP',: , ., r--_T_:'--1

I geA i

I I PW_ 71

_MP PWR

fr ......... I_

I FL?/I_s l
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osA
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RHEB 225 CB12 I
I ......... .

L
K6s

I
I

TAPe I

I I

IMOC3 S361

[ A

M o. i,_.i oy I........I

_4; K24A

_ KZ_A

33.}7 _ I_U Z.024 OFF
3Z,_6 I1_ _U RESET

_ F_ +18 VDC FROMpMP PNR SUPPLY

VH_ AU

A

r" _eLeX

_ _V..C_ R_B 22S

..... :....,,.,j j '"

r_ AUTOMATIC

CIGHT CONTROL
S_TCH
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1. DWG 6.4 C,BZ2

SECTION 6

IS

NO TV CAMERA ON CSM 104

( TV CAMERA LOCATED IN LM )

CSM

S/C 104
PCN 1
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I u I T I
REALTIME COMMAND LIST

_tT¢ {OCTAL) COMMAND FUNCTID_
(46XX)

DD AeORTUG.TAO_F _ S_
DI AeOaT LICHT A ON 6.5

02 SPARE)

03 (SPARE

04 CREW ALARM OFF

D_ CR_A_RM ). _LJ

6.5

D7 ABORT LIGHT B ON

tD ACE EMC ZERO DISABLE

iI ACE C'AC ZERO ENABLE

l= (sP_E)

13 (SPARE)

14 ACE CMC ONE DISABLE

Is ACE CMC DNE ENABtE

L6 SPARE

Z7 (SPARE)

20 (SPARE_

21 (SPARE]

.................}oz:22,27 RANGING ENABLE

23 RANGING OISABLE

24 NOV USABLE

2S 'NOT USABLE

30 NOT USABLE

31 NOT USABLE

32,36 FUT PCM RESET "1

33.37 R/T PCM OFF 6-5 6.4

NOT USABLE

3S NOT USABLE

.................} oZ;oz°
4D,51 B/U VOICE FM OFF

41,44 FM OFF (TAPE OFFI 6.4

41.4S FM DN ITApE_

42,46 POWER AMp RESE1 }

................. DZ_°Z2
4_.4t_ ROWER AMp _F 6.5 6.2

43.47 e C_,'ER ,_p Le_

52,56 P/B MODE RESET
............... _ .... D_ EZ7@
53 SELECT LM PfB DATA 6,5 6.4 7.1

ISPAREI

55 (SP_E)

6D (SPARE)

61 ¢SpARE_

62,67 DSE ELECT RECDRD
DZ_

63.6_ DSE ELECT _ 6.5

63.67 DS_ ELECT pLAySAC

64,70 BIT RATE R_SET "_

64.71 B]T RATE HIGH _ D_ E_65 BIT RATE LOW 6,5 7.]

72.76 TApe CNTL RESET t "L* D_

72,77 OSE TApe FORWARO nT,

73,76 DSE TAPE STOP 6, 5 7.1

13,77 OSE T_E REV_ND

74 ANTENNA RESET

75 00MNI ANT SELECT

REALTIME COMMAND LIST

SALVO RESET (OCTAL SALVO fUNCTION
4SXX)

30,32 SALVO RES_ I (RESETS FOLLOWING RTC'S

DO ABORT LIGHT A OFF

04 CREW ALARM OFF

20 (_OT USED)

1o ACE CMC ZERO DISABLE

Z4 ACE CMC ONE OISABLE

D2,16 (NOT USED)

O_ ABORT LIGHT B OFF

[2(NOT USED)

22,26 RARGING RESET

_2,36 R_f PCM RESET

70,72 SALVORESET2(RES ETS FDLLOWIMG RTC_)

4D,SO USe aOOe RESET

_4, _4,6D (NDT USEO)

_4,7D BIT R_TE RESET

74 ANTENNA eESEl

42,46 PO_t_ kup RESET

_2,_6 p/B MODERESET

62,66 DSE ELECT RESET

72,76 TAPE CNTL RESET

MZ7
6._

+28 VDC

/ \
r .......... '1

HJGH GAIN OF_ _ I

I I

! • !

OMNI C SELECT m a

L.%% ..... S2l.

IIii ......
CSM POSJTIDN

_ LAMp TEST

EOS SYSteM A _ VIA
IU"_NGE SAFETY J1"7o
DESTRUCT RELAys K49 & KSD _
OR GSE ABORT RELAy K71 2.3

_os sYs_ e SAME AS J_p>
SYSTEM A _._

I'#D LIGHTS SySTEk B

EDS SYSTEM A >

Los SYSTEM S _ 8
+28 VOC _ 2

ACE HARD-LIN_ CgC
aATA _NRUT _HRU
_LyAWAY UMBlUCAL
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oZ1

Q

KI6B

A_TENNARESET

pWR AMPL SELECTED

DETERMINED BY S 29

pW'R AMPL-pRIM/SEC

NZ ,

Q

i41 ACE ¢MC ZERO DISABLE
ACE OMC ZERO E'_ABLE

ACE CMC ONE OISABLE

15 ACE CMC ONE ENABLE

PMp S-BAND PEALTIME _M MODE ON ......
REF PMp S-IDAND REALTIME PCM MODE OFF

map s-e,_ND EUERG KEy MODE ON

6.4

$,'IE_ND FM XMTR W MODE ON

eEF -<

6.2

AMPt SELECTED
BY S }2, PWR AMPL PRIM/SEC SWJTCH

REF _ PMP-OSE RECORD$CI MODE ONPMP_-BANO REALTIME SCi MODE ON

=_ . pMp RECORD SCI MODE

6.4
_F

b-4 TO 5 33. MOC 2,

I
I

DSE NORMAL SPEED .......

DSE LOW SPEED .........

REF

7.1 I_M LBR

REF _PMP REALTIME PCM& SCI 0_

D_ _ PMP LM PCM PLAy_Ac_( ON

6.4

_DSE pLAyBACK MOOEREF AUTO SPEED CONTROL ....

7.1

f

jOSE RECOflO MODE ON ..... :

REFc75 _Lo$ E PLAyBAcK MODE ON

S-B_ND NORMkL

'......_ .... .\

S-BAND NORMAL

/..._.._...._\

S,,.EANDAUX

TAPE RECORDER

/I ......... I\

I

., ,,



UDL RELAY MODULE

i

I K2_A

r

- . @

• . @

Y

@

i
i

++
t _

' 1

- " _I I I

i i

4)

' KZ4B

' K29_

+28 VDC

43,46 pOWER AMp OFF
4_,47 pOWER AI_p LOW
42,47 POW'ERAMP HIGH

42,4b POV_R AMP RESET

23 RAI_I KG DISABLE
22,Z7 RANGINGE_SCE
22,26 RA_IK_ RESET

32,37 R/T pCM 1o024 ON
33,37 R/T PCM OFF
32.36 R/T PCM RESET

41,45 FM ON(TAPE)
41,44 FM OFF (TAPE OFF)
40,51 B/UVOICEFMOFF
40.50 USe MODE RESET

66_,71 B_TRATE _IIGHBIT RATE L_N
64*70 BIT RATE RESET

52.57 SELECT CSM P/BDATA
53 SELECTLMp/BDATA
52.56 P/e MODE RESET

62,67 DSE ELECT RECORD
63,6& 9SE ELECT OFF
63,67 DSE ELECT pLAy6/CK
62,66 OSE ELECT RESET

72.77 DSE TAPE FOI_ARO
73.76 DS( TAPE STOP
7_.77 OSE TA_XEWI,D
72.76 TAPE CNTL_SET

Qzo_>--

IsY=='='l
U,B"_.............

,_e 1 t I I I t

m REGIS_R SHIFT NLSE s m / m / m........ :1,1,1,1,1_1

T I,_1_¢ eo0 HZ

- DE_CTOR i

mT DECODED AT WRONG
TIME OR NOT DECOOED
AT RIGHT TIME

SET z

___ .'! ,

o| RESET l

SELECT I SELECT 2 SELECT 3 SELECT 4 SELECT 5 SELECT _a SELECT 7 SELECT 8 SELECT 9 SELECT zo
MAJN REGISTER _

OT:.... I' I' 1'1'171'1'1'°1"1"1"1

l .............RElY S_ECT elT

VEmCLE w V_CL_ _R_SS

FLIF"FLOP SYSTEMS AOORESS

RELAy SELECT BIT

RELAy SELECT BIT

RELAy RESET/SET 2 BIT

RELAY RESET/SET ] _T

COURTER pROGeAUER CONTROL

SAEN_LES S_T_
_DRESS SITS TO SE
SHIFT_ I.TO U_N
REGISTER SY pR_e_I

CO"TROL & SELECTS
S'OST_ AOOR(SS &
INFO SUe..eIT OECOOER

UDL RESET
tRIGGER

rRO

GEk :RA"OR

UOLL C_]C RESET lid TO ALL LC_]C

ZO 'CHZVALIDITY LOGIC RES_ pULSES
20C HZ RESET PULSES .URING CTE OATA WOR_'LOADIN_ NTO MR

;US _T SYV_

i SUs_._I_TLDATA

ZK_ pw, sE LOCKED LOOp MUST

S_L

LOGICAL ,1. ZKHZ & 2KHZ IN pHASE
LOGICAL "0. |KH z & 2 KHZ ]80 • OUT OF p'HAS E

2 _1_ pI'IASE Sl'_m KE_D

SI_L FR_ PMp

_ 70 X_ UlSCelUI_T_

A
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1

so 54

:

t+_

-1

_ _i 6s

T

±
62 I 63 66 I 67

Z
SELECT 12 SELECT 13

..... i ,1.1.1

P

_R SET RESET FeNS
FOR _ARALLEL LOA01RG

0FPROGRAMABLECOUNTER

--

PARALLEL LOADING OF

MR 19 THRU 2_ PROG_MABLE COUNTER

CMC SERIAL OATA IS SHIFTEO OUT OF
MANNREGISTER AT 1 NHZ RAN

RTC

TM
_ELECT

CMC

"LECT
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1. DWG6.6 F,EZ7

A-(2.1 TO 5VDC)
B - RCVR AGC (0 TO 4.5 VDC)

C - FREQ LOCK (4 TO 5 VDC,OPERATE MODE & LOCKED)

SECTION 6

WAS

A - {2.5 TO 5VDC)

B - RCVR AGC (0 TO 4.5 VDC)

C - FREQ LOCK (4.5 VDC)

D - RCVR AGC (O TO 4.5 VDC)

NOTE

B READOUT IS TEST AGC

AND D READOUT IS RECEIVED

AGC VIA ANTENNA

CSM

S/C 104

PCN I



CSM 104

TABLE 6-I.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER

1.

2.

Q

Weight

Cooling

ITEM FUNCTION and/or PARAMETERS

Electrical Power

a. DC Voltage

b. AC Voltage

c. Power

(i) PM Transponder

(2) FM Transmitter

4. Activation Time

.

b,

PM Receiver (Prim/Sec)

a. Type

b. Frequency (Center)

c. Phase Lock Tracking Loop

(1) In-Lock Range

(2[ In-Lock Rate

(3) Acquisition Probability

(4) Predetection Noise
Bandwidth

(5) Loop Noise Bandwidth

(Optimizing Point)

(6) Threshold

(7) Phase Error

d. Dynamic Range

32 pounds

ECS Primary and/or Secondary Glycol

Loops

28 ± 4 Vdc (For control only)

115 Vac, 400 Hz, 3 Phase

1.0 Watts DC (During 0N/OFF Switching)

16.5 Watts AC (Prim or Sec)

1.5 Watt DC (During 0N/OFF Switching)

6.7 Watts AC

i minute maximum - PM Receiver, PM

Transmitter, and FM Transmitter

Double Conversion Superheterodyne,

Phase Lock Loop

2106.40625 MHz

±90 kHz for RF INPUT greater than -114

dbm and STATIC PHASE ERROR less than

i5 degrees peak.

Linear rate of 35 kHz/second or less

to ±90 kHz for RF INPUT greater than

-114 dbm.

90 percent probability of acquisition

on first sweep at above range and rate_

16 kHz

800 H_ (0 db S/N @ -134.5 dbm)

-125 dbm, defined as level of unmodu-

lated CW signal below which lock cannot

be maintained for period of at least

one minute with 90 percent probability.

24 degrees maximum (Offset + Rate

Errors)

-51 dbm to -124 dbm (Normal)

-35 dbm to -51 dbm (Must Maintain Lock

'and Must Not Damage Rcvr

FEC/TSG - 162 CSEpT.p 1967) 6-8



CSM i04

TABLE 6-1.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER - Continued

.

ITEM

e°

f.

g,

Automatic Gain Control (AGC)

(i) Attack Time

(2) Decay

Ranging Channel

(i) Modulation

(2) Bandwidth

(3) PRN Bit Rate

(4) Clock

(5) PRN Code Length

High-Gain Antenna

Track Channel

i) Pointing Error Signal

2) Earth Presence Signal

h. Outputs

PM Transmitter

(Prim/Sec)

a. Type

b. Frequency

c. RF Output Power

d. Auto OSC Control

(i) Aux OSC to RCVR VCO

Switching Time

(2) RCVR VCO to Aux OSC

Switching Time

' " FUNCTION and/or PARAMETERS

TBD

TBD

PM on Carrier

i0 kHz to 1.5 MHz (3 db)

992.834 kbs

992.834 kbs (496.417 kHZ Squarewave

5,456,682 bits (Lunar Code)

50 Hz amplitude modulated signal

derived from the coherent AGC

detector.

DC signal superimpose on pointing

error signal when RCVR is locked

to incoming RF signal.

(See Table 6-1V Modes)

PM, S-Band

2287.5 MHz (Aux OSC Mode) or

240/221 times RCVR frequency

when RCVR is phase locked to

uplink RF signal. (See Auto 0SC

Control)

301 to 37 h milliwatts (Test Data)

XMTR grequency is derived from XMTR

Aux @SC prior to acquisition and

RCVR VCO after acquisition.

Switching is controlled using RCVR

AGC signal.

Less than 0.25 seconds

Less than 6 seconds (3 Seconds

Nominal at -51 dbm)

<

FEC/TSG - 162 CSEpT., 1967) 6-9



CSM104

TABLE6-1.-UNIFIED S-BANDTRANSPONDERANDFMTRANSMITTER- Concluded

ITEM FUNCTIONand/or PARAMETERS

(3) Switching Threshold

e. Inputs
7. FMTransmitter

a. Type

b. Frequency

c. RF Output

d. Inputs
8. Special Operating Instructions

-127 dbm
(See Table 6-111 Modes)

FM, S-Band
2272.5 MHz
iii to 138 milliwatts (Test Data)

(See Table 6-111 Modes)

Whenswitching between primary and
secondary transponders, momentarily
stop at the OFF(Center) position _o
allow control relays to operate.

FEC/TSG- 162 CSEpT., 1967) 6-10



CSM104

TABLE6-11.- S-BANDPOWERAMPLIFIER

i.

2.

.

ITEM FUNCTION and/or PARAMETERS

Weight

Cooling

Electrical Power

a. Input Voltage

b. Input Power

(1) Control Power

(2) AC Power

4. Power Amplification Activation Time

.

.

RF Output

a. PM Output - Prim or Sec Power

Amplifier

b. FM 0utput - Prim or Sec Power

Amplifier

RF Input

a° PM

b. FM

32 pounds maximum

ECS Primary and/or Secondary Glycol

Loop

28 ± 4 Vdc control

115 Vac, 400 Hz, 3¢

5 Watts maximum steady state and

350 Watts during switching for 0.5

seconds maximum.

High Pwr Ampl Mode 81 Watts

Low Pwr Ampl Mode 32 Watts

0ff/Bypass 0 Watts

Sum ac power values to obtain simul-

taneous power level operation of Prim

and Sec power amplifiers.

No RF amplification until 90 second

nominal filament warm-up period

complete.

RF transfer (PM or FM) from one power

amplifier to the other, with a 60

millisecond RF amplification dropout,

is possible without an additional 90

second delay (filament warm-up) if the

desired power amplifier is operating

at the time of transfer.

High Pwr Mode:
Low Pwr Mode:

Bypass Mode :

High Pwr Mode:

11.2 Watts min

2.8 Watts min

Less than 2.5 db

below input

11.2 Watts min

275 to 400 milliwatts

i00 to 145 miiliwatts

(For rated output)

FEC/TSG - 162 CSEpT., 1967) 6-11



, CSM104

TABLE6-11.- S-BANDPOWERAMPLIFIER- Concluded

ITEM FUNCTIONand/or PAR_4ETERS

7. Under Voltage Protection

8. Special Operating Instructions

Under voltage protection circuit will
remove ac pwr from power amplifier TWT
if any phase of the ac input voltage
falls below 95 Vac for 15 milliseconds
or more. If this condition existS for
i second or more a 90 second filament
warm-updelay will occur whenac volt-
age is restored.

DCpower should be applied before ac
power and removed after ac power re-
moval to prevent possible damage.

FECITSG- 162 CSEPT.,1967)
6-12





TABLE 6-111.- S-BAND D0W

PM

DOWNLINK

MODES

AVAILABLE

MODE

NUMBER

Channels

Included

Carrier

Voice(_

51.2-kbps

TM

PM

DOWNLINK

MODULATION

PROCESS

FM

DOWNLINK

MODES

AVAILABLE

FM

DOWNLINK

MODULATION

PROCESS

Modulation

Schemes;

_ubcarrier

Character-

istics

Peak

Carrier

Deviation-

Radians

(As)

MODE

NUMBER

Channels

Included

Modulation

Schemes;

Subcarrier

Character-

istics

Peak

Carrier

Deviation

(Af)

PRN

Backup Voice :

Normal VoiceG:

TM

Key

Carrier

Voice(_)

51 •2-kbps

TM

PRN

PRN

Normal VoiceQ:

Carrier

VoiceQ

i. 6-kbps

TM

PRN

Backup Voice

Carrier

Voice_)

TM

1.6-kbps

TM

5 6

Carrier Carrier

1.6-kbps --

TM

-- Key

7

Carrier

PRN

PM directly on carrier (2287.5 MHz)

PM directly on carrier (2287.5 MHz)

FM/PM; 1.25-MHz subcarrier deviated ±7.5 kHz peak (i9 kHz

PCM/PSK/PM; 1.024-MHz subcarrier hi-phase modulated ±90 °

AM/PM; 512 kHz, i00 percent AM

:©

0.7 for modes i, 2

1.2 for modes 3, 4,11, 12

: 0.7 for mode 8, 14

1.2 for mode i0, 16

: 1.2 for modes i, 2, 16 (51.2-kbps) and mode 8 (l.6-khps]

0.7 for modes 3, 4 (l.6-kbps)

1.6 for modes 5, 9 (l.6-kbps) and modes 13, 15 (51.2-kbps

Key : i. O

pc

i 2 3 4

32:1 Playback

of Recorded

Voice, Re-

corded CSM

1.6-kbps TM

and Scien-

tific Data_)

32:1 Playback

of (CSM - Re-

corded) LM

1.6-kbps TM

TVi:i Playback

of Recorded

Voice, Re-

corded CSM

51.2-kbps TM

and Scien-

tific Data_)

Real-Time Real-

Scientific 51.2-

Q

TV : FM Directly on carrier (2272.5 MHz)

Playback Voice FM Directly on carrier (2272.5 MHz)

Scientific Data Q : FM/FM (3 subcarriers)

95 kHz

125 kHz

165 kHz

Playback LM TM : PCM/FM

Playback CSM TM Q : PCM/PSK/FM; 1.024 MHz subcarrier bi-phase

modulated ±90 °

+20 percent

Playback Voice : i00 kHz -40 percent

Playback CSM TMQ: 600 kHz ±15 percent

+25 percent
Playback LM TM : 200 kHz

-50 percent

TV : i MHz ±i0 percent

Scientific Data_ FM/FM

(Real-Time) 75 kHz i15 percent (95 kHz SC)

108 kHz ±15 percent (125 k/dz ZC)

168 kHz ±15 percent (165 kHz SC)

Or voice and biomed.

Q In the event of an EVA, the EVA biomed data is relayed via the CSM S-Band link on the voice subca

otherwise the biomed data comes hack as PCM telemetry.

Varies with the received uplink.

O Scientific data not used

Auxiliary PMP mode will provide real time PCM with same USB-FM characteristics as playback PCM.



NKMODESANDMODULATIONPROCESS
CSM 104

ier

up
"ce

kbp s

M

PM _pD_S
9

Carrier

i. 6-kbps

TM

PRN

i0 ii

Carrier Carrier

Backup Voice

Voice

__ PEN

12

Carrier

Voice

13

Carrier

51.2-khp s

TM

14

Carrier

Backup

Voice

15

Carrier

51.2-kbps

TM

PRN

16

Carrier

Backup

Voice

51.2-kbps

TM

No

Carrier

For voice and biomed)G

FMMODES

7 8 9 i0 ii 12 0

No Carrier

TM

Real-Time

i. 6-kbps TM

®

1:1/32:1 Play-

back of Scien-

tific Data and

Real Time

51.2-kbps q_4

1:1/32:1 Play-

back of Scien-

tific Data and

Real Time

1.6-kbps TM

8:1 Playback

of (CSM-Re-

corded) LM

1.6-kbps TM

Same as Mode

i Except No

Scientific

Data

Same as Mode

2 Except No

Scientific

Data

6-13



CSM 104

PCN-I

TABLE 6-1V.- S-BAND UPLINK MODES AND MODULATION PROCESS

PM

UPLINK

MODES

AVAILABLE

PM

MODE

NUMBER

Channels

Included

i 2 3 4 5 6 7 8

Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier

PRN .... PRN PRN PRN -- PRN

-- Voice -- Voice -- Voice Voice Backup

Voice

.... Updata -- Updata Updata Updata --

Modulation

Schemes;

Subcarrier

Character-

PEN

Voice

Updata

• PM directly on carrier

: FM/PM; 30-kHz subcarrier deviated ±7.5 kHz (peak)

: PSK/FM/PM; 70-kHz subearrier deviated i5.0 kHz (peak)

UPLINK

MODULATION

_PROCESS

istics

Carrier

Phase

Deviation

(Radians-

Peak)*

Backup Voice: FM/PM; 70-kHz subcarrier deviated f5.0 kHz (peak)

MODE i 2
NUMBER

1.85

4 5 6 7 8

0.38 0.38 0.44 -- 0.38

1.20 __ 1.O0 1.10 --

-- 1.20 1.O0 1.10 --

........ 1.20

PRN 1.34 --

Voice -- 1.85

Updata ....

Backup Voice ....

*All phase deviations have +--10%tolerance.

9 0

Carrier --

9 0 ¸

NA NA

6-14



CSM 104

TABLE 6-V.- PREMODULATION PROCESSOR

i. Weight

2. Cooling

ITEM

3. Electrical Power

a. Input Voltage

b. Input Power

4. CM Down Voice Channel (Normal)

a. Subcarrier

1

.

Q

b. Response

CM Down Voice Channel (Backup)

a. Response

L_/EVA Voice and LM Biomed

Relay Channel

a. Subcarrier

b. Subcarrier Deviation

c. Response

d. LM Input

e. EVA Input

Tape Recorder Output -

LM & CSM Voice

a. Response

FUNCTION and/or PARAMETERS

14.5 pounds

ECS Primary and/or Secondary Glycol

Loops.

28 ± 4 Vdc

8.5 Watts

1.25 MHz derived

from CTE 512 kHz.

300 to 3000 Hz flat

within 6 db.

300 to 2300 Hz flat

within 6 db.

1.25 MHz derived from

CTE 512 kHz.

LM Voice - 8 kHz

EVA Voice and Biomed - 9 kHz

300 to 13,000 Hz flat

within 2 db.

Voice

Voice and/or 7 Biomed

Subcarriers

4.0 kHz ± 5% fo

5.4 kHz ± 5% fo

6.8 kHz ± 5% fo

8.2 kHz ± 5% fo

9.6 kHz ± 4% fo

ll.O kHz ± 3% fo

12.4 kHz ± 3% fo

LM and CSM intercom voice are mixed

and output to DSE for recording.

300 to 2300 Hz flat

within 2 db.

FEC/TSG - 162 CSEpT., 1967) 6-15



CSM104

j, i J,

i,_ .,

TABLE 6-V.- PREMODULATION PROCESSOR - Continued

ITEM

8. LM PCM Output Channel

a. Response

9. CM PCM Data Channel (Real-Time

and Playback)

a. Input

b. Subcarrier

c. Modulation

_0. Scientific Data Channel (Real-Time

a. Response

ii.

12.

13.

b. Frequency and Deviation

Scientific Data Channel (Playback)

a. Response

Tape Recorder Input - LM PCM

Channel

a. Response

Uplink Subcarrier Detectors

a. Up Voice

b. Updata

c. Response

..... FUNCTION and/or PARamETERS

LM PCM (1.6 kbs) is limited and

output to DSE for recording.

600 to 2800 Hz flat

within i db.

51.2 kbs or 1.6 kbs NRZ

PCM data.

1.024 MHz derived from

PCM 512 kHz ref signal.

Bi-phase

Flat within 2 db

Channel

i 0 to 2850 Hz

2 0 to 3750 Hz

3 0 to 4950 Hz

Channel

95 kHz +7.5% fo

125 kHz +7.5% fo

165 kHz +7.5% fo

Flat within 2 db

Channel 32:1 Playback i:i Playback

i 12.5 to 89 Hz 50 to 2850 Hz

2 12.5 to 117 Hz 50 to 3750 Hz

3 12.5 _o 154 Hz 50 to 4950 _z

(Recorded data bandwidths)

15 to 90 kHz flat

within i db.

30 kHz (Normal)

70 kHz (Backup)

70 kHz

300 to h,000 kHz flat

within 3 db.

FEC/TSG - 162 CSF_-F'T.,1967) 6-16



, CSM104

TABLE6-V.- PREMODULATIONPROCESSOR- Concluded

ITEM FUNCTIONand/or PARAMETERS

14. EmergencyKey Control

15. Data Rate Indicator Control

16. Television Channel

a. Direct Output

b. Response

"c. Isolated Output

d. Response

512 kHz signal derived from CTE

512 kHz timing signal baseband modu-

lates S-Band PM carrier when key is

depressed. A 400 Hz sidetone output

to the audio center is provided when

key is depressed.

DC signal from PCM to control

modulation levels to PM & FM modulator

modules.

HBR = 5.3 Vdc

LBR = 0 Vdc

To S-Band FM transmitter

DC to 500 kHz flat

within 0.5 db.

To GSE hardline

i0 to 500,000 Hz flat

within 3 db.

FEC/TSG - 162 CSEpT., lg67) 6-17



. CSM104

TABLE6-V.- PREMODULATIONPROCESSOR- Concluded

ITEM FUNCTIONand/or PARAMETERS

14. EmergencyKey Control

15. Data Rate Indicator Control

16. Television Channel

a. Direct Output

b. Response

"c. Isolated Output

d. Response

512 kHz signal derived from CTE

512 kHz timing signal baseband modu-

lates S-Band PM carrier when key is

depressed. A 400 Hz sidetone output

to the audio center is provided when

key is depressed.

DC signal from PCM to control

modulation levels to PM & FM modulator

modules.

HBR = 5.3 Vdc

LBR = 0 Vdc

To S-Band FM transmitter

DC to 500 kHz flat

within 0.5 db.

To GSE hardline

i0 to 500,000 Hz flat

within 3 db.

_L_ k

FEC/TSG - 162 CSEPT., 1967) 6-17



, CSM104

TABLE6-V.- PREMODULATIONPROCESSOR- Concluded

ITEM ..... FUNCTIONand/or PARAMETERS

14. EmergencyKey Control

15. Data Rate Indicator Control

16.

512 kHz signal derived from CTE

512 kHz timing signal baseband modu-

lates S-Band PM carrier when key is

depressed. A 400 Hz sidetone output

to the audio Center is provided when

key is depressed.

DC signal from PCM to control

Television Channel

a. Direct Output

b. Response

"c. Isolated Output

d. Response

modulation levels to PM & FM modulator

modules.

HBR = 5-3 Vdc

LBR = 0 Vdc

To S-Band FM transmitter

DC to 500 kHz flat

within 0.5 db.

To GSE hardline

i0 to 500,000 Hz flat

within 3 db.

FEC/TSG - 162 CSF___PT.,lcj67) 6-17



CSM104

TABLE6-VI.- VHFAMTRANSCEIVEREQUIPMENT

i.

2.

.

.

o

ITEM

Weight

Cooling

Electrical Power

a. Input Voltage

b. Input Power

Transmitter (A or B)

a. Activation Time

b. RF'Output

c. XMTR Frequency

d. Modulation

Receiver (A or B)

a. Activation Time

FUNCTION and/or PARAMETERS

13 pounds Maximum

ECS Primary and/or Secondary Glycol

Loop

28 ± 4 Vdc

Duplex A (Key OFF)

Duplex A (Key ON)

Simplex A (Key OFF)

Simplex A (Key ON)

Duplex B (Key OFF)

Duplex B (Key ON)

Simplex B (Key OFF)

Simplex B (Key ON)

4.2 Watts

28.8 Watts

4. i Watts

28.8 Watts

3.8 Watts

27.6 Watts

4.0 Watts

27.6 Watts

RCV A 0nly 1.2 Watts

RCV B 0nly 1.2 Watts

PTT (Key On) i. 3 Watts

250 milliseconds maximum to reach

standby condition.

20 milliseconds maximum to reach full

transmit power from PTT (Key ON)

5 DBW (average) minimum

XMTR A 296.8 MHz ± 8.90 kHz

XMTR B 259.7 MHz ± 7.79 kHz

Modulated by clipped speech between

300 and 2000 Hz combined with a 30

kHz signal such that the 0N-0FF duty

cycle of the RF carrier (50 i 5

perce_t) is speech signal dependent

and t_e ON-OFF period is 30 kHz. When

XMTR is keyed ON with no speech input

the average RF Output is 5 DBW minimum.

500 milliseconds maximum to reach full

receive operation from turn-on.

100 milliseconds maximum to reach full

receive operation from PTT release

(Key OFF).

FEC/TSG - 162 CSEpT., 1967)
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CSM104

TABLE6-VI.- VHFAMTRANSCEIVEREQUIPMENT- Concluded

ITEM FUNCTIONand/or PARAMETERS
b. RCVRRF Input

c. A&BOutput Response
(i) Output to Audio Center

(Voice)

(2) Output to PMP
(Voice and Biomed Data)

d. RCVRB LMPCMOutput

e. RCVRSquelch

2 to 625,000 Microvolts

300 to 3000 Hz, + 2db - 3 db maximum
variation, down12 db minimumat
5000Hz.

300 to 13,000 (2 db).

300 to 13,000 Hz (2 db).

Adjustable by MDC2controls for
between 0 and i0 to 25 microvolts.
9 on squelch control is maximum
squelch (i0 to 25 microvolt level)

FEC/TSG- 162 CSEPT.,196/)
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CSM104

TABLE6-VI.- VHFAMTRANSCEIVEREQUIPMENT- Concluded

bo

C.

d°

e,

ITEM FUNCTION and/or PARAMETERS

RCVR RF Input

A&B Output Response

(i) Output to Audio Center

(Voice)

(2) Output to PMP

(Voice and Biomed Data)

RCVR B LM PCM Output

RCVR Squelch

2 to 625,000 Microvolts

300 to 3000 Hz, + 2db - 3 db maximum

variation, down 12 db minimum at

5000 Hz.

300 to 13,000 (2 db).

300 to 13,000 Hz (2 db).

Adjustable by MDC2 controls for

between 0 and i0 to 25 microvolts.

9 on squelch control is maximum

squelch (i0 to 25 microvolt level)

FEC/TSG - 162 CSEPT., 1967)
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* CSM104

TABLE6-Vll.- AUDIOCENTEREQUIPMENT

ITEM FUNCTIONand/or PARAMETERS
i. Weight

2. Cooling

3. Electrical Power

a. Input Voltage

b. Input Power
4. Stations

t

e

Q

Microphone Amplifier

(i Each Station)

a. Input

b. Response

_. Automatic Volume Control

(i) Range

d6

e.

(2) Attack Time

(3) Release Time

(4) Threshold

Output

Isolation

Earphone Amplifier

(i Each Station)

a. Input

b. Output

c. Response

d. Isolation

Voice Operated Relay (VOX)

a. VOX Sensitivity

b. VOX Attack

c. VOX Release

FEC/TSG - 162 CSEpT., 1967)

T.9 pounds

ECS Primary and/or Secondary Glycol

Loop

28 ± 4 Vdc

14.2 Watts (3 Stations ON)

Left Couch Station

Right Couch Station

Center Couch Station

0 dbm sound pressure level (nominal)

_00 to 3000 Hz flat

Tithin 2 db

Less Than 4 db change

for 20 db input change

50 milliseconds

i to 6 seconds

13 ± 3 db (referred to input)

0 dbm ± 3 db at threshold

30 db or greater between modulation"

output channels

Variable over 35 db range

of given input signal

With _3 db on input attenuator

the output is 20 dbm ± 3 dbm

300 to 3000 Hz flat within 2 db

40 db or greater between input channels

Adjustable for input from -i0 dbm

to +i0 dbm

Less than 50 milliseconds

2 ± 0.7 seconds
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i

J

TABLE 6-VII.- AUDIO CENTER EQUIPMENT - Concluded

ITEM ....... FUNCTION and/or PARAMETERS

8. Intercom Bus

a. GSE Output

b. Swimmer Output

c. Tape Recorder

9. Spacecraft/GSE Facility Hardline

Voice Interface

(Not Used)

For recovery Voice to recovery swimmers

Output for voice recording on DSE

The Pad CO_V_ Switch and Volume Con-

trol are used to operate each audio

stations input/output voi_e links with

the checkout and launch facilities.

/
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CSM _04

k

TABLE 6-VIII.- UPDATA LINK EQUIPMENT

i. Weight

2. Cooling

3. Electrical Power

a. Input Voltage

b. Input Power

4. Information Signal

a. Modulation

ITEM FUNCTION and/or PARAMETERS

,

b. Sub-bit "ONE"

c. Sub-bit "Zero"

d. Sub-bit Period

e. Sub-bit Rate

Message Structure

a. Sub-bit Code

b. Message Code

(1)

(2)

Vehicle Address

System Address

(3) Data Word

21 pounds maximum

ECS Primary and/or Secondary Glycol

Loops

28 + 2, -4 Vdc

8.9 Watts maximum

Phase shift key FM modulation of

70 kHz S-Band uplink subcarrier.

Modulation deviation is ± 5 kHz.

iSub-bit "one" begins when the

ipositive transition of the I kHz

information signal cross each other

in-phase.

Sub-bit "zero" begins when the positive

transition of the i kHz sync signal

crosses the 2 kHz information signal

180 degrees out-of-phase.

One millisecond.

1,000 bits per second.

5 sub-bits per information bit.

Vehicle address sub-bit code is dif-

ferent than system address and data

word. Sub-bit coding (See Drawing 6.5

Each message contains up to 30

information bits which consists of a

vehicle address, system address, and

data word. (See Drawing 6.5)

Eight possible codes selectable by

hard wire on an external connector.

i. Command Module Computer

2. Real-Time Command (Internal relays

3. Real-Time Command (External relays

(not used)

4. Central Timing Equipment

5. Salvo RTC reset

6. Test message A & B

7. Auxiliary decoder not used)

(See Drawing 6.5)

FEC/TSG - 162 CSEPT., 1967)
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CSM 104

TABLE 6-VIII.- UPDATA LINK EQUIPMENT - Continued /'

!

ITEM FUNCTIONand/or PARAMETERS

6. Sub-bit Detector

.

a. Sub-bit Sync

b. Sub-bit Data

Decoder Operation

8. Verification Signal

The I kHz and 2 kHz PSK signals are

separated to provide synchronization

and sub-bit data.

Recovered by phase lock techniques.

Three five sub-bit sequences must

precede a command message to synchroni_
the UDL.

Detected at a i kHz rate.

The vehicle address decoded as

"access" bits are decoded

asynchronously (without sync).

Message timing in the decoder is not

established until after vehicle addres

is decoded.

Vehicle address recognition disables

access bit decoding and enables the

decoding of the remaining message.

The system address determines

information for receiving the correct

number of info bits and processing

a particular data word. After the

proper number of bits have been receiv

and temporarily stored in the main

register, the program control modifies

the operation co enable processing or
transfer of the data word.

When a complete message is received,

processed or transferred without the

detection of sub-bit or bit errors

and without the occurrence of a

log±c power deviation the parallel
4-bit verification code to the PCM

TM will be as follows:

PCM BIT BI B2 B3 B4

UDL OFF 0 0 0 0

*TEST A 0 I i 0

*TEST B i 0 0 I

*SYS VAL 0 i 0 i

UDL STANDBY (ON) i 0 i 0

*Verification signal is presented

to the PCM as follows:

PCM HBR 55 milliseconds

PCM LBR 250 milliseconds

FEC/TSG - 162 CSEPT., 1967) 6-23
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TABLE 6-VII.- UPDATA LINK EQUIPMENT - Concluded

J

i'_ i

ITEM

. Internal Relays

a. Type

b. Rating

c. Actuation Time

..... FUNCTIONand/or PARAMETERS

32 double-pole double-throw relays,

magnetic latching

2 ampere, minimum, contact rating

Opening or closure less than i0

milliseconds.

6-24
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TABLE 6-1X.- TELEVISION CAMERA, SLOW SCAN

ITEM

i. Weight

2. Cooling

3. Electrical Power

a. Input Voltage

b. Input Power

4. Activation Time

5. Resolution

6. Scanning Rates

a. Lines

b. Frames

7. Video Bandwidth

8. Gray Scales

9. Illumination levels

i0. Automatic Light Control Switch

a. "ALC" Position

ii.

b. "OFF" Position

Optics

a. Fixed Focal Length Lens

b. Variable Focal Length Lens

and View Finder

FUNCTION and/or PARAMETERS

6.8 pounds maximum

Not required

24 to 31 Vdc

6.75 Watts

TBD

250 EIA Test Pattern Lines

Electronic Industries Association)

20 Lines-per-Frame

i0 Frames-per-Second

40 to 400,000 Hz (3 db)

400 kHz to 500 kHz (+3, -12 db)

20 db Roll - Off

5 minimum (Black to white is positive

signal)

0.i to 30 foot candles

Camera will operate in specification

over light levels in Item 8.

Camera will operate in specification

over light levels of 6.3 to 22 foot

candles.

(20 Watt flourescent lamp _ 4870 foot

candles)

80 degrees field of view and 25 to

90 inQhes depth of view at lens

aperature of f2.

Adjustable from 20 to 80 millimeters

with f2.5 minimum aperature.

FEC/TSG - 162 CSEpT., 1967) 6-25



, CSM104

TABLE6-X.- RENDEZVOUSRADARTRANSPONDER

2.

.

.

5.

.

.

ITEM

Weight

Cooling

Electrical Power

a. DC Voltage

b. Power

Activation Time

Receiver

a. Type

b. Frequency

c. Modulation

d. Dynamic Range

e. Acquisition

Transmitter

a. Type

b. Frequency

(i) Search

(2) Transpond

c. RF Output Power

d. Modulation

Mode Operation

a. Transponder

b. Signal Search

FUNCTION and/or PARAMETERS

13.63 pounds

ECS SM Primary and/or Secondary Glycol

Loops.

25 to 31.5 Vdc

70.5 Watts (Transponder)

14 Watts (Heater)

TBD

Solid state coherent radar transponder

9832.8 MHz + 30 kHz Offset

by doppler _ 49 kHz with maximum

3 sinusoidal tones (PM on carrier)

204.8 kHz + 0.0015%, 20 + 2 degrees

6.h kHz + 0.0015%, 20 + 2 degrees

0.2 kHz + 0.0015%, 24 + 2 degrees

-123 dbm _o -18 dbm at antenna

terminals.

Acquires rendezvous radar in 1.3

seconds at -123 dbm or greater.

Solid state coherent radar transponder

9792 MHz + 25 kHz and swept

+104 kHz minimum.

240/241 times receive frequency.

Greater than 240 milliwatts

f

Received tones transponded with

modulation index same as received

except +4 degree tolerance.

In operation at all times a signal

is being received.

In operation when no _ignal is being

received. Transmit frequency is swept

+104 kHz with a saw-tooth function

at 200 kHz rate.

6-26
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, CSM104

TABLE6-X.- RENDEZVOUSRADARTRANSPONDER- Concluded

_ i¸

q

ITEM .... FUNCTIONand/or PARAMETERS

c. Self Test

Q

o

Display Outputs

a. AGC Monitor

b. Frequency Lockup

c. RF Power

Range

a. Range Accuracy

b. Range Rate Accuracy

In operation when selected by systems

test switch SI, LEB i01. Test checks

receiver operation by inserting 40.8

MHz signal between mixer stage and

preamp input to first IF.

0 to 5 Vdc

0 + 0.4 Vdc (Search Mode)

4.7 + 0.45 Vdc (Transponder Mode)

2.5 + 0.4 Vdc

Between 50 feet and 400 n.mi.

200 Hz tone + 12,044.74 feet

64 kHz tone + 425.22 feet

204.8 kHz to_e + 57.63 feet

0.25 percent or i foot _er second

(which ever is greater) based on LM

Guidance Computer sampling period of

i00 milliseconds.

5
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TABLE 6-XI.- VHF RECOVERY BEACON

ITEM

i. Weight

2. Cooling

3. Electrical power

a. Input Voltage

b. Input Power

4. RF Output Power

5. XMT Frequency

6. Modulation

7. Interruption Cycle

....FUNCTION and/or PARAMETERS

2.7 pounds maximum

Not required

28 + 4 Vdc

6.9 Watts maximum average over

interruptio n cycle

3 Watts minimum during the ON time of

the interruption cycle

243 + 0.0126S MHz

Carrier is amplitude - modulated by

i kHz square wave, 20 to 40 percent.

Modulated carrier is present at the

output for 2 seconds and absent for

3 seconds.
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CSM 104

• 4

TABLE 6-XII.- VHF SURVIVAL BEACON - TRANSCEIVER
{

ITEM ......... FUNCTION and/or PARAMETERS

i. Weight

2. Cooling

3. Electrical

a. DC Voltage

b. Power

4. Activation Time

5. Receiver

a. Type

o

_. Frequency

C. Dynamic Range (Sensitivity)

d. Selectivity

e. Audio Output

Transmitter

a. Frequency

b. RF Output

(i) Beacon

(2) Voice

c. Modulation

(i) Beacon

(2) Voice

5 pounds maximum including battery

pack.

Not required

-30 Vdc and -20 Vdc from attachable

battery pack.

Battery pack life is 24 hours in

100% beacon operation with 40% duty

cycle.

No appreciable warm-up period

Portable, VHF AM Beacon -

transceiver with integral

microphone, speaker, PTT pushbutton

battery and antenna.

243 MHz

7.5 microvolts at S_+_N _> i0 db when

30%_ modulated by i kHz.

6 db at fc + 1.5 MHz, 60 db at fc + 9

MHz

103 db SPL with i000 microvolt input

243 MHz

(Short circuit protection)

2 Watts (0 hrs), 0.9 Watts (24 hrs)

1.4 Watts minimum (90% modulation)

i kHz,tone on carrier. Carrier duty

cycle?is 2 ± 0.2 seconds on and 3 ±

0.3 seconds off.

0 - 90% from 300 to 3000 MHz

FEC/TSG - 162 CSEpT., 1967)
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, CSM104

TABLE6-XIII.- ANTENNASWITCH,S-BAND

ITEM FUNCTIONand/or PARAMETERS

i. Weight

2. Cooling
3. Electrical Power

a. Input Voltage

b. Input Power
4. Actuation Time

5. Mechanics

6. Isolation

2.5 pounds

Not required

23 to 30 Vdc

12 Watts (For OmniPosition)

150 milliseconds maximum

Non-latching, 5-position, break-
before-make.

40 db minimumbetween RF lines

FEC/TSG- 162 CSEpT., 1967) 6-30
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CSH 104

ITEM

TABLE 6-XIV.- ANTENNA SWITCH, VHF

i. Weight

2. Cooling

3. Electrical Power

a. Input Voltage

b. Input Power

4. Actuation Time

5. Mechanics

6. Isolation

.... FUNCTION and/or PARAMETERS

0.75 pounds maximum

Not required

None - Manual Switch

None - Manual Switch

Not applicable

Manual, 3-position, make-before-

break

40 db minimum between RF lines

,(
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* CSM104

TABLE6-XV.-ANTENNA,S-BANDOMNI

i. Type

2. Frequency
3. Gain

4. Polarization

5. Coverage

6. Power Rating

ITE_ FUNCTIONand/or PARAMETERS

Helix in loaded cavity

2100MHzto 2300MHz

Greater than -3 db relative to
isotropic source between 0 _45° and
0 >145° (See Coverage)

Right-hand circular

The following coverage is applicable
with sequential selection of the
four antennas:

*GAIN SOLID ANGLE

> -3 db between 0 = 45 ° and 145 °

> -20 db between e = 15 ° and 165 °

> -24 db between e = i0 ° and 170 °

GAIN WILL BE LESS THAN -24 db for

cones, with solid angles of 20 degrees

at the spacecraft nose and SPS

nozzel.

*Applicable for _ = 0° _o 360 °

15 Watts of CW RF
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TABLE 6-XVI.- ANTENNA, VHF SCIMITAR

CSM 104

{
t

i. Type

2. Frequency

3. Gain

4. Polarization

5. Coverage

6. Power Rating

ITEM FUNCTION and/or PARAMETERS

Scimitar blade - one inch thick cover

for thermal protection.

225 MHz co 450 MHz

Greater than -3 db (On axis)

Relative to isotropic source.

Slant Linear

Each antenna covers a hemisphere,

approximately full coverage
obtainable with antenna selection.

50 Watts average

i
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* CSM104

TABLE6-XVII.- ANTENNA,VHFRECOVERY

i0 Type

2. Frequency
3. Gain

4. Polarization

5. Coverage

6. PowerRating

ITEM FUNCTIONand/or PARAMETERS

i0 inch erectible tape with ground
plane wiskers
243 MHztuned

+6 db with respect to isotropic
source, -18 db null
Vertical

+70 degree elevation
360 degrees azimuth

50 Watts continuous
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CSM i04

TABLE 6-XVIII.- ANTENNA, RENDEZVOUS RADAR TRANSPONDER

i. Type

2. Frequency

3. Gain

4. Polarization

5. Coverage

ITEM FUNCTION and/or PARAMETERS

Open ended waveguide

9782 MHz to 9802 MHz (XMT)

9822 MHz to 9842 MHz (RCV)

Greater than 0 db above isotropic sourc

Linear

Gain is maintained over solid angle

of 160 degrees (X-axis) by 105 degrees

(axis at right angle to X-axis)

e

f.
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, TABLE6-XIX.- _TENNA, HIGH-GAIN
CSM104

I.

.

.

Type

ITEM

Frequency

Gain (On Axis) and Beamwidth

(3 db) for XDV-5 Antenna and

Electronics Box

4. Polarization

5. Coverage

6. RF Power Rating

7. Electrical Power

a. DC Voltage

b. AC Voltage

c. DC Power (Watts)

d. AC Power (Watts RMS)

8. Weight

9. Acquisition Range

i0. Track Mode Transfer

ii. RF Scan Limit

FUNCTION and/or PARAMETERS

Multi-mode, variable gain, beamwidtN,

steerable antenna, consisting of four

parabolas, a central horn, three-axis

gimbal system and control logic.

Transmit: 2272.5 + 2.5 MHz

2287.5 + 2.5 MHz

2106.h + 2 MHzReceive:

xMr MODE GAIN BEAMWIDTH

Wide 8.0 db 40.0 °

Medium 19.6 db 7.9 °

ANarrov 25.9 db 3.9 °

RCV MODE GAIN BEAMWIDTH

Wide 3.8 db 40.0 °

*Narrow 22.8 db 3.9 °

ANarrow 23.3 db 3.9 °

Right-Hand Circular

Spherical except for pointing angles

where the MSFN to the high gain antenna

(HGA) line of site is shadowed by the

CSM. Shadow area covers approximately

40 percent Of sphere.

15 Watts Continuous

28 + 2, - 4 Vdc

115/200 Vac, 400 Hz, 3-Phase

16.45 (PRIM), 22.84 (SEC)

34.5(PRIM), 34.5 (SEC)

94 Pounds maximum

60 degrees or less from boresight axis

when line of sight is outside RF Scan
Limits.

Wide track to narrow track switching

occurs for tracking errors less than

i degree. HGA will switch back to

wide track if the tracking errors

increase to greater than 3 degrees.

Electronic limit set to correspond to

CSM RF shadow profile.

6-36



. TABLE6-XIX.- ANTENNA,HIGH-GAIN- Concluded CSM104

12.

ITEM

Gimbal Limits

A-axis
B-axis
C-axis

ScanWarning Light

Deployment

FUNCTIONand_or PARAMETERS

360° Rotation
±23.5°
+125°2 -4
A-, B-, and C-axis are at 0 degrees
when B-axis is parallel to CSM
X-axis and C-axis forms a right
angle with A-axis.
Whenonboard pitch and yaw indicators
read 0 degrees. A-axis equals 0
degrees, B-axis equals 0 degrees, and
C-axis equals + 90 degrees.

Warning limit is set 15 _ 3 degrees
outside RF Scan Limit.

Deployment is initiated by SLAPanel
Deployment. The HGAboomis pivoted
in the deployment mechanismby spring-
loaded push arms. Deployment period
is nominally i0 seconds.

6-37
\&



_? INSTRU --MENTATION



_ __iiiiiiiii!__di!iii!i!_,_,_
j/ iiiiiii:ii_ i_ iiiiii ii ii iiiiii_:

®

@\'
\

\

®\

/

/

/



Q

....... -:-::+:c÷:+:+
:_:i:i:!:!:i:! :i:_:i:_:_:!:!:i

•_iii_liilliiiiiiiiiiiiiiiiiiiii_ii

J / /_/

iiiIilii!i_iii

!i_iliiiii_ii!

iiiiiiiiii_il

iiiiiiiiiiiiiiiiiii_i_i
•.-.....-.........-..........

........

....... .........

!iiiiiiiiiiiif@............................... .........

iiiiiiiiiii_ i!

!iiiiii

\
\
\

\
\

\

/
/

/
/

r

L



_::iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_ii_i

iiiiiiii_iiiiiiiiiii_ iii_,,,,,,,,_

_iiiiiiiiiiiiiiiii@iiiiiiii_iiiiiiiiliiii_ iii_iiiiiiiiiiiiiiiiiiiiiiiii

_:iiiiiiiiiiiiiiiiiiiiii::@iiiiiii:_:i:i:_:_::::iiiii_:_iiii_i_ i:::::ii:i_:i_:_:_::i_i:i:i:i:i::__::i:i:i:i:i:

:_::::::__:,,,,:: ii__ _

i_:;!....... @_@_,@-@-@

...................@_@-@,-@,-@,

:_:.............,@......,@-@

.:_.;_,.........@,.... @,......@



/
 iiiiiiii!i 

_iiiiiiiiiiiiiiiiiiiiii_i_i_i_i

ii__i_i_i_iiiii.i.._,_o,_,_.,_,_ ,_'_ ,"_, ii!iiiiiii!iiii_!iill•

iiiiiiiiiiiiiiiiiiiiiiii®_ _ _:_:'_ii_iiiiI

i_i_ii_i_iiiii_i_i_i_i_i_i_i_i_i_i_i_i_i_i_i!i_i_i_i_i_i_i_i_iii_i_iii_i_i_iii__)___i:..::iii_iii_i_i_i_i_I

i:i!i'iii:ii:i'i:i:iii:iiiiii'i'i'iii:i!i:i'i _"_ _:_._._;_::_:_._:_:_:_._::.:_!_...:.:_.:._.._.`_.:..:.....:_.e._:..:::::::::::_,:x_:::::::::.:_.:._.._....:+:._' .. (rHreBl

::_}...................._::: '!._._2_:::_ ..............._ .............._ ..............._h._'......_,::: _w _ I
:::• ..........._;T:.:.::_ __,_;_._ ,,_ .'._,::_,_:St_:_:_:::::::::::::::::::::.._-.

i_i_-_:::::,:::_iiiiii_iiii_._i_iii_!_ ........ _ l_i_iiiii!i!i!i_iii_,,,.%., / F • <--\ \ \:::_::::::::::::::_i::::::::::::::::::::::::::: "'_' ' /i.C'::E:}:I::::i:SI:E_ _ / I _ \ \ \

:i:i._,,:i: i:i: .:i:i .i:i: _i:i:i:i:i:i:! .i:i:i:!: :::::::::::::::::::::::

li__ ............. _£Eiii_ii_ _""_ III I _ F '_

_}iiiiiiiiii::iii::!::_::_i_""_i'O ......iiiiiiiiiiiii_iii" .iii.......::i::i::i::i::i::iii:_iili_::iii::i::i::i::i::i::iiii!_ /_'%_'_' ..... X
I_" _ ........ ' '"''"''"""'"'''''""""''"''"""""'"'"' .:'iiiiii_,iiiii'_E:::..;_:!:t" _ / "_k

i  i  i  i  i i i  i iii  #i  i  ii  ii  i  i  i  i  i  i  i  i  i #  i  iii!i  iiiii  iiiiiii  i  i  iii  i  i  iiiiiiiiiiiii/ \

natloN*u aeronautics • s_ce _0_lmstr_tm" /

_Neo SPACECRA_CEN_E_ " _St_ tEXAS

LNSTRUMENTATION

iS.E_t OF TPACE I _" _ ''_ L

/
/

\
\



n

I_ I

I

_ 1-1'

F'-I-]_

K ?:
L.... Jl

_G

jtr--"_- _i

}_, __(

I" "_'"-o_,o_,_ _,

.... _._ __

.....:.....i....-l-i

.....].....].....]__

i"

in • • • • • am • Ilmm m mn m n Ilmmmna mum • • • m m n • m m • • • m m • In lnllni inn • • • • • • • • • • •illlli• mum n m m m mull• • • |N • • • me m lum • • m nlmnnl • || • N • • • • • • • • • m n IIn • |||i| |inn • • m mn • • • m ll n mn me m mm m m m ll am • m m mull • •

u mnn mmmlnilam mmmimneilim n m n mmm mnim mim ai mn mnm ulaimimmn • • • • m munnnm • • • m lliimuimimmm m mm • m m • • • • • • • • • • • • m m m mnm nun • m m • • • •nm • • • • maim m n • m m m mm • m m • • • m • • • • m m uunlammim• m m alma luimm • • u n m m • • • • • • • am a mm

{,'}

I



I K I J I ' I '

• .- .'4

oZ6
6.2

_NO BZs

S-BAND FM X_TR

"OATA STORAGE EQUIP\

I |

| °2A°
! !

TELECOMMUNICATIONS

/ PCM TLM ".

I........ 1CROUP1

I !

I °2A° 1

IRHEB225 CBtl

r--o%%v "7
! !

1 o'I'_ I
I 2A !

lll_HllE_2_5,1.__,l.CB. 21

p PWR TO USBE CZ6
_u XMTR

6.2

SCIENTIFIC

EXPERIMENT

JUNCTION BOX
C28-A66

SIGNAL CONDITIONING
PWR

_'_E_TO_ EQUIPMcE_To!SCE )

R O -- PS NO

OFF

PWR S_G

OFF
PWR SIG

VDC

NO ]

pOWER _--
SUPPLY

+S VDC

NO 2

pOWER
SUPPLY

-20 VDC

OC DIFFERENTIAL AC TO DC
ATTENUATOR AMPLIFIER BRIDGEAMPLIFIER l CONVERTER

(AA) (DA) (OBA) J (AC)

i

CC0206V CC0215C CC0175T ! CCO200V

CC0207V CC0222C ! CC0176T I CC0203VCC0210V CC0223C CC0177T
CC0211V CC0224C _ SCZO81T

CC0232V SC2113C 5C2082T i
SFO266X SC2114C l SC2083T

CH363SX SC2tl_C ' SC2084T
CH3_X CC29_ZC ; SC2OS_T

CH3638X I SD2OBbTCH_639X _ BSOOSOP

BSOOSIP SPOO61T _>CH3641X * BSOO52P SpoOb2T

CH3642X * BSOO5}P
BSOOBOX

BSOO81X

CSOISOX

_>
_>

_>

I
L

=

.P--

K2AND K3 SCI

RECORD RELAI

PMF

C28 - 1A]

_Z _

mR

BILE V

OT05

DISPI

INSTRUMENTATIOB

JUNCTION BOX

CAUT

mSF
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ru

51.2 KBPS NRZ-C pCM DATA

DATA RATE NmCATOR(5.5 VDC -HBR

i NRZ- C PCM DATA
512 KHZ PCM SUBCARRIER REFERENCE

AENTATIONPARAMETERS
NG DISTRIBUTION TO C&_.

y. AND/OR PCM

ANALOG NO 7 TRK2 --'_

IANALOG NO b TRK4

ANALOG NO 5 TRK 6

ANALOG NO 4 IRK 8

5CI ANALOG NO } IRK 14

5CI ANALOG NO 2 TRK 13 1 > RECORD

SC ANALOG NO 1 TR K 12

LM PCM IRK 11

LM_NTERCOM VOICE TRK I0

$CI ANALOG NO 3 TRK14

/SC ANALOGN02 TRK13

SC ANALOG NO 1
TRK 12 • PLAYBACK

LM PCM rRK 11|

JLM_NTERCOM VOICE TRK 10

DATA STORAGE EQUIPMENT (DSE) c13-1A107

i ELECTRONICS PWR

i PWR TO RECORD CIRCUITS

,:::A:B,::::..... =

.->,

OAT-_ IRK9

OATA TRK7

CLOC-K TRK 5

OAT-A TRK3

OAT-A TRK1

DATA

RATE

CLOC

PCM EQUIPMENT

RECORO

AND

PLAYBACK

[LECTRONICS

_K7 PWR

I FWD

I

I

I REV

I'
i

i

l

_K7PWR

E

RE(

-- PL_

K6 ®

PLAYBACK - DATA RATE TIMING

512 KHZ VC CE AND EMERGENCY KEy SUBCARR_ER REFERENCE

('71) <64)

BiT RATE CBM_

BIT RATE HiGH _

B_T RATE LOW _
-- BIT RATE RESET

v .nl v

aZ_
6.5 _

CTE TIME

DAY HR _'
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N I M I , I + J

22A
(zoo s/

12A
(1oo s/s H,L. ANALC_3

51A
s/s H.L. ANALOG)

_IA_CFOOIgQ IIA JOO35R Llk II/ CK:OS2K LIA ST08201 tlA STOB21J

_ t68HA4 z4 H49 IS q_7 Z6 HSB 17 HS' le H6_

_CTOZZ6V 11A :TO640F 11_ _S02 Zl_ CG372ZV _L_CG372ZV tlA C_211_,

OOH

LSE

_y H4_ 5O H49 Sl H57 52 N_ S3 H_' 54 H6,

SC211SC IlA Zl_ CFOI57R 11_ ZI_ tlA .
L104
P,4_ _ _ _ N_ _ _ _ _5 _ _ _

I

¢_ _A _ _/ _/ $P0_3_ _

[1_ CROO36P Ik SR'5733P 11/ SRS?BOP 11/
LI4_

_2/ H7( 23 HB] 24 H89 25

[I_ACC o2o_v .IA CG211_ 11_ CG2142V 11_

58_ L]4[H7_ 59 HS] aO H6_ 61

_SR5784F .IA 111 III

Ll61
H7d 95 H8] 96 HSq 97

_Z'_SRSS30F ClA ZlA 11_
L18'

LI"I"_AASRSOlbl LIA llA 111
L18

_6_ H7_ L67 HSI 168 Ha9 16'

zz/ lZA SRSB20r

H9 c 26 H91 27 H?;

CG2143V 11/ CG2172_ [IA CG217_

Hgo 6Z _91 6_ _

11/ lZ_

Hgc 95 HgZ 99 Hg_

ZU 11/

Hg( 1_, Hgz 13_ Hg;

Hg( Z7_ Hg] 17] xg;

PAM 1

PAM 2

SP0022_ L1A $F_O....... ...... [1_4A ;P_ .... 11A ;c ........qlo _2 Hlz" 3_ 812 ¸ H12; HZZ_ _6 _12'

LIA SC2066P, ZlA SC2067_ L1A SC206SP JllA SCZO69P IZA ;C2070P 11/ SG2071P

67 HIO_ 68 HZZ: 69 _12:1 7O 812; 71 H12_ 72 HZ2_

ZZA L1A LZA Z_A ZZA 11/

10_ HIOa |04 ell: LOS H12:106 HZZ; Z07 HZ2_ 10( HZ2_

lZ_ ZI_ L1A llA LIA 111

13_ HIOS Z40 HlZ: L41 HZZ: 142 81_; L4_ HX2_ Z4, H124

11_ ZI_ L1A L1A IZA IZ/

17! HlOe ZTe H_I ¸ |77 HZ2:L78 HIZ;I17_ HZ2_ 18( HI2_

T T T I :
MA4 _AS MA6 I_7 M_B M_9

ANALOG
MULTIPLEXER
GATING SIGNALS

r MING AND CN_L

CODER'["
7.2VDC TEST

GA_

-3VOC TEST

GATE

HIGH SPEED GATES

ANALOG CODER

IOA
3

E
IOA iOA Spooo21 LOA $i_0658Et .OA XOA ST08401 lOA 10l :GI201V 10/ SI_IOO4U ZOA _LIOZ4U LOA SRSObST

1 _52 16 HS; 31 HS; 46 q5_ 61 H5 i 76 H5_ 91 HS; lOt H52 121 ff52 [36 H5_

_A_ 10,_ CFOO34p lOA SRSO67T LOA LOA SPOO62T LOA lOA 3A1809T 10_ 10_ SLIO06 IJ LOA LOA SA2379T

4 H52 19 H5; 34 HS; 49 H52 54 fl52 79 H5_ 94 H52 109 H5_ 124 H52 L37 H52

lo/ lOk CS02201 lOA SpoO45T LOA LOA SC2092 T 10 A 10 _ lOl SLIOO8U 101 lOA SA23771
7 H52 22 HS: 37 _45_ 52 HS; 67 H5; 82 H5_ 97 H52 11_ HS_ 12: H52 142 if5;

.0A CA18031 10A GG1331V 10A ;FO1B1T 1o_ SLlOl0U 1Ol 5C2090T LOA 5A24011
IOA _PO6OOP IOA tOA [OA

lO H52 2S _SZ 40 HSZ' 55 aS: 70 HS; e5 HS_ ZOO HS; lZ_ N52 13C HS2 14-= HS_

,_ 10A 101 SP0656Q ZOk ZOA L0A lOA CC01761 IOA IOI SLIOI2U 10/ CF0017T 10h

13 H52 28 H52 43 H_ 58 HS; 73 HS; B8 H52 103 F_52 ll_ H52 13-_ H52 14_ HS;

PAM 3

E

2 H_4 17 a84 H84 47

_84 2O He4 _ H84 SO

10_ ;_0073P 10/ ZOA Z50_
8 H84 2_ HS4 38 He4

r
SPOO61T ! LOA

He4 6Z

tOA

He4 65

tOA

H_4 68

ST08411 tOA LOA ZOA ;LIOOSU 10l SLIOI5U IOA SA2378T

H84 77 H84 92 ff84 ZO' H84 12: H84 137 H8'

CAISOOI LOA LOA IOA!SLZOO7U 1of 101 SA23801

HS_ 80 HS' 95 H84 110 H84 12! H84 14( H8'

lOA SLIOO9U 1o/ IOA SA24001LOA CGIO40V EOA

HS' 8_ He_ 98 HS' 113 _4 12_ "_4 14_ H8,

lo/ ;PO6OIP lO,e SPO655Q 10/ zo_ IoA ZOA CC0175T ZOA CFO120P IOA 5LIOIZU 101 ;C2091T IOA
Zl H84 26 rm4 41 H04 He4 71 HS, 56 as_ Z01 NB4 116 HS_ 13] H84 14_ era,

zo/ K:053_
10_ 10/ SPO657Q 10/ Spoos4T LOA SPOOSTT tOA CA1806_ ZOA CCO_Z/T tOA _LZO030 IOA LIOI_U ZO/

14 I H84 29 HB4 44 H84 59 HS4 74 _84 B9 q#_ 104 HS_ lZ9 H84 Z3, HB4 Z4_ aS,

PAM 3

.... HL 1 H1L118

FOOO1P 0 CROOO2P 0/_

MA40_ 6 Hll Hll

..... .......MA 41 _ L97 L9
Hl16 Hll

FOOIST OA SRSOO2P 0/_

FOO20T Ok SR5003_>_LI7 LZ
ilz). .z

;O03SP O_ S :20_

;O040P o

:oo_e_., _ s 1oo41.13 L:Hll

rOOOSTL17_O_HllOA S :OO4_H

.L L

[

hO_

rlo_

_o_
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DIGITAL MULTIPLEXER

A_LOG GATI_ SIGNALS

^32

C00024X A22

CDO171X

CDOZ74X
CH3577×
COO124X

i_gNtT$_'

:H

A22 QR

_ u^T;

-- A22

C00130X
C_13_

C0013_
CD013_

-- A22

CG1513X
CG152_
CG1533X

CDZ154X
C01_SSX

-- A22

C00023_ • • -
A22

CDOZ70X

CH3574X
CD012_X

CH3575X
CDO173X

CH3576X R

CEO001_ A22

CEO32ZX

BIT 1

BIT 2

mt 7

A24

IIDP7

SLIO20U
EXp

NO.20 "_

CH3588>

CH35901
CH359Z
CH359_

CH3e23>

CD013_ A24

C00133)

C001_4]

_T_T (6 WIRES)

=r_.

.,..
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PROGRAMER
FORMAT SELECT CODE {8 WIRES )

146 OCTAL 231 OCTAL

t SPEED GATES, i HeR P_R STROBES

,AL_ORR, _VER FOR.ATC.TL
fAL MULTIPLEXER LEFt PWR STROBES - .(SWITCHED AT START

HBR AND LBR pWR STROBE GATING SIGNALS I / / If/ I I

FORMATSELECTGATJNG _$JGK_LS J I

I

t_-+ GATING ZIG

J

u_ +_SE
ATRIZi _1 KT7046

_1 ......... KT_G7_E5

I I / T'MmCSmNALS

SELE Ai_lE,
DS A _ TPUT liFT DATA RATE CLOCK

| , OMMA )S ' DATAGATE -

B A

..T2._,.,._,.,..

SPIED
CNTCi">, i _

-; i T E;_

IMOC_ SSS I

I... _T RATE COMMANDS :

BIT RATE HIGH--b4, 71
eat PATE LOW -- 65

. _ mT RATE RESET-64, 70

DATA PATE INDICATOR SIGNAL I
(+5.5 VDC-HBR, o VDC,4.BR) [

= [

NRZ C OL,TPbT DATA TO DS[ A_D p[ L_

_'- RZ OUTPUT DATA TO GSE

DATA PA_ CLOCK TO OSE

SRC '0"WILL AppEAR INWORD 20
pR;ME FRAMES 2 7 12. [7.. 47AN[

SRD ,1' WILL AppEAR IN WORD 20
PRIME FRAMES _, o. _, z_ .,,..4_

b* ENCIRCLED CP_.flNEL CODE NUMBERS INDICATE
ANALOG CHANNELS APPEARING IN LBR FORMAT

s. EVEnt pAPAME'rERS DESIG PATEO XXEXX-XX
WILL BE DATED BY CORRESPONDING XXD FXX GATE

4. AXX DESIG_TES PRI,TED CIRCUIT MODULE
LOCATJOM INTERfL_L TO PCM

3. SGXX DESlGMATES SEQUENCER GATE NVMBER

2. F_CXXDESlGWATES HBRWORO NUMBER
NOTES 1. LXXX DESIGNATES LBRWORD NUMBER

2 PCM
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1. DWG 7.2

2. DWG 7.2

3. DWG 7.2

MZ6

MZ3

JZ_

IS

SRSO25Q

SR5026Q

SR5027Q

SR5028Q

SECTION 7

WAS

SR5025U

SR5026U

SRSO27U

SRSO28U

CSM

S/C104
PCN 1
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pOWER SUPPLY NO* 2

GND $tGNAL LITES MA

+28Vl
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, _,. _ ,%

I ' I ' I

i
VBR

Ep$ SENSOR UNLI

t _ t

)SA ( F

IMOC5 CB8 I

$ ....... J
I oc BUS e

L....... J

o12.8 voc

pOWER TO ALL

+12 8VDG C/W COMpARATOR
CIRCUITS

REFEREKC_. HIGH & LOW REFERENCE
VOLTAGE VOLTAGES ro COMPARATOR

CIRCUITS

O&W _28 VDC ida BIAS AND FLAG pWR

C&W _28 "vDC LAUP PWR

EVENT- 75 ¢ 2 VAC >CC02_7

EVENT - CC0234 < 26,

:ST 2 GND SIGNAL

.ST 1 GNO _IGNAL

AUOlO TONEToN_,OSE_,Z_EZ'EZ_
6.3 6.3 6,3

MASTER ALARM (MA)
FLIP FLOPS
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NO PCt BZ 7

3S

TOTAL E1 I)CC0242X NO pCM) 7

A( OVERLOAD CURRENT i B Z_7

).3

ZVAC CEI6) CCOZS7X NOPCM) BT;

AC OVER UNOER VOLT 2 3.3

TOTAL _15) CC0243X [NO PCM B726

AC OVERLOAO :URRENT 2 S.3

SUIT COMP DELTA PRESS 4. 2

VDC ZO CC0233X _NOPCU_ GZ 3
DC Uh :RVOLT
BUS A 3 Z

voc El9 CC0234X NO Pcrm GZ3

DC UNDER_ )kT
BUS B 3.2

(A34 :C0175T EZ 7-- S_iE INV I TEMP

3.3

,L3S CC0176T EZ 4

F _TIC INV Z TE_P 3.3

, _ ...........EZ,STATIC _P I.S

4,07S VDC/O.}.6Z LB/HR

DUAL

4_0_5 VOC/) _76 LB/_

mOOD VDC

F.,_ ).

O.Z_O VDC/Z_O DEG F

4._02VDC/47_ DEG F

rOCk60 OEG e2 1979

_m 4.075 VOC/O .161 LB/AR

HI OUAL

4.015 VDC/1.276 LB/HR

_000 VOC _1 OUAL

¢/C 2 Z.SSO VOC/ZTS OEG F
_1 OUAL

0.2_0 VDC/Z_O PEG F

4°=OZVDC/_VS pEG F _1 OU^L

2.979 VOC/_60 O_G F

4.075V0C 0.161 LB/HR

HI DUAL

4_07_ V_C_Z7_ L_/_R __ H_ _U_L

0_000 VOC _

_o_DC/_7_ _ _ _ _L

2.979 VDC/_eO OEG F

BENT. REV CUR >_ AMP$ OR FWO CUR > 75 AU_,S __

_SC_12_X_

ODD )c,4eo DEG _

4 DO0 VDC/48D DEG F _ _

EVENT - 2/1 ± 3% OX/FUEL UNEAL (EI_:

SPS

4,000 VDC/200 PSIA _Hi D_IA

_.Z4_ VDC/I_7 Psi*

4.ODD VDC/2OO PSIA _ffl DUA

3.143 VOC/157PSIA

EVEWT - u_x OF eo G,s e-p _OR 40 m s_c (e

('trENT.G R(ATER TF_N 40 AMPS

!E8} SpIoo4x

YAW 2_ INO p_m

ORM FAIL oZ /



SG2Z39R

1 a2 FLOW

SC2142R

,1o,,L- rL oZ,
_) SC20BIT | 53

T_MP

SC2084T

F/C 2

. .0) SCZI40R

:2 H2 FLOW f

z} SCZI4_R

2) SC2OB2T S 3

• : : 2 _UST TEW'

" _) SC2OBST

2 SKtN _UP

I c I

I mI ', I ,,o,_!
F/c3 i i i ,/_ • .

J

I
ec RAD I

(N0 I:_M ) _DICATOR

(NO eCm

....... r 7, 1
-- (NO PCM_ | 32 I

I
{NO PCm I

u_ _ slo] SPOOblT .............. _1

_) SPOO62T s z
._ FLA_E EMP 2

(NO ecM) c7 5

I
Z) SPOOO3P

AZ_2) SPOOO6P 9.1

:UEL TANK_ESS

_X
(NO pcu) EZl

o
9L

4.so voc/gso pSlA

3.7S VDC/aO0 pStA

4.50 VOC/950 PSIA

3,75 VDC/800 p$1A
3.aSS V0C/270 _SlA

3,143 VDC/220 PSIA

3 .ess V0C/270 PSlA

3.Z43 VDC/220 PStA

Z,_SS VDC/209 psl_

-- 3.400 VDC/205 DEG F

.e.71 VDC/ _ DEG F

IF-- /q __ _.9oo VDC/ 1_] _SlA_

-- _ 3"400 VDc/gosDEG F1.471 VOC/ 750EG F

-[

NDIES _ IHE FOLL_ING NON-STANDARD ABBREViATiONS ARE USED:

_A -MASTER ALARM
tO - ELECTRONIC LA_P DRIVER

COMP * ELECTRONIC CO_PARATOR

DIFF -ELECTRONIC [ FFERENI A_OR

2. VOLTAGE COMpARATOR WILL OUTPUT A GROUND SSGNAL AT
INDICATED VOLTAGE LEVEL, ENGINEER{NC UNITS ARE FOR

REFERENCE ONLY, LATES_ CALIBRATIONCURVE SHOULD

BE USED FOR ACTUAL OPEaA1 NG POINT

3, UNLESS OT HERWISE SPECIFSE0, ALL CAUTION AND WARN-
_G INDICATORS ARE LOCATED ON MDC 2

3 C&W
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1. DWG 7.3 BZ1

SR5823P

2. DWG 7.3 HZ1
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3. DWG 7._ IZ4

iiiiiii:iii!iii!:
iiiiii!iiii 

iiiiiiiiiiiiiil
i'i'i'i'i'_'?i'i'ii'Pi'i'?!'i'il

ii,iii_iiii_iiill

4. DWG 7.3 I/3
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5. DWG 7.3 IZ 6 :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
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:::::::::::::::::::::::::::::::_, =====================================================================================

WAS

SR5830P

3.874 VDC/324 PSIA

3.250 VDC/266 PSIA

3.874 VDC/330 PSIA

3.250 VDC/260 PSIA

3.874VDC/324 PSIA
(

3.75o VDC/266PSIA

3.874VDC/330PSIA
i

3.250 VDC/260 PSIA

; I

___ 02FLOW HI

RED

CI BMAG1 I]I TEM,P I
YELLOW

VNBUS_I ]_UNDERVOLII
YELLOW

f

T

T

h,,J

V]

CSM
S/C 104
PCN 1

,/



CSM

S/C 104

7.4 INSTRUMENTATION SYSTEM NOTES

7.4.1 PCM Signal Capabilities

Each analog and digital input to the PCM equipment is assigned

to a channel and given a channel code number. A fixed program

is provided for HBR and for LBR sampling. In HBR, all inputs

will be sampled at least once during a subframe at sampling

rates from i s/s to 200 s/s. In LBR, only selected inputs will

be sampled during a subframe at a sample rate of i s/s (excep_

channel codes 51DSI [CMC parameters] and 51DP2 [UDL validity],

which will be sampled a_ i0 s/s)j The sampling sequence for

HBR and for LBR are shown in the HBR format and LBR format

respectively.

In the HBR mode, _he PCM equipmen_ is capable of handling the

following input signals:

A. High Level Analog (0-5 Vdc) - 365 channels (4 at 200 s/s,

16 at i00 s/s, 15 at 50 s/s, 180 at l0 s/s, and 150 at i

s/s).

B. Parallel Digital - i - 16 bit channel at 200 s/s

i - 8 bit channel at 50 s/s

i - 32 bit channel at i0 s/s

31 - 8 bit channel at I0 s/s

C. Serial Digital - i - 40 bit channel at 50 s/s

In the LBR mode, the PCM equipment is capable of handling the

following input signals :

A. High Level Analog (0-5 Vdc) - i00 channels at I s/s (these

channels are not necessarily the same as the HBR i S/s

channels ) .

B. Parallel Digital - i - 32 bit channel at i s/s

i - 8 bit channel at i0 s/s

29 8bit channel at i s/s_

C. Serial Digital - i - 40 bit channel at i0 s/_

7-5
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PCM Telemetry Formats

The HBR format, shown on Drawing 7.2, gives the bit stream

word and prime frame location for each channel. The 128 word

blocks make up a prime frame. A 200 s/s channel will appear

in 4 word blocks, a i00 s/s channel will appear in 2 word

blocks and a 50 s/s channel will appear in i word block in

each prime frame. The i0 s/s channels will appear in every

fifth prime frame. The i s/s channels will appear in only

one prime frame. Prime frame locations are given in the word

blocks by the following code:

• A - All prime frames

• B - Prime Frames i, 6, ii, 16...46

• C - Prime Frames 2, 7, 12, 17...47

• D - Prime Frames 3, 8, 13, 18...48

• E - Prime Frames 4, 9, i4•;,19...49

• F - Prime Frames 5, i0, 15, 20...50

• i, 2, 3...50 - Prime Frames i, 2, 3...50.

The LBR format gives the word location (i through 200) of each

channel appearing in the LBR bit stream.

i:

7.4.3 Pro_ramer

The programer maintains primary control of all functioning

units of the PCM equipment. It uses CTE or internal clock

pulses to generate gating and control signals for sampling

and processing data.

7.4.4 Analog Data

Each analog data input is connected to an analog gate. The

analog gates are grouped in matrix combinations, basically

arranged in such a manner that five channel inputs (columns)

are provided per row with multiple rows used to form the

7-6
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desired matrices. The five analog gates in each column Utilize

a common Sequencer Gate (SG). Drawing 7.2 shows the matrix

combinations used for analog signals. A row command and a

column command must both be present for an analog gate to trans-

fer the data signal via the sequencer gate and high-speed gate

to an analog coder.

The selected coder uses a successive approximation technique

to code the analog 0 to 5 Vdc signal into an 8-bit binary

coded word. This 8-bit word is fed to the digital multi-

plexer where it is transferred to the output shift register

when the coder gate is interrogated.

Parallel Digital Data

Each parallel digital (or event) signal is connected to a gate

in the digital multiplexer. When the digital multiplexer gate

is interrogated, the output shift register will be loaded with

a "i" if the input signal is greater than 3.5 Vdc or if the

input is open circuited. The output shift register will remain a

zero provided the input signal is less than 0.5 Vdc and the

input impedance is less than 5k ohms.

7.4.6 PCM Telemetry Parameters

Tables 7-1 through 7-14 list the PCM telemetry parameters that

will be available for real-time analysis. Onboard display

and GSE parameters are not listed. Information on parameters

not listed is available in the Apollo Baseline Master Measure-

ments list and/or the Apollo Instrumentation E_uipment List

for Spacecraft 104.
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7.4.6.1 Column definitions for tables 7-1 through 7-XIV.-

A. Column i - Meas ID

The Measurement ID consists of seven characters:

Two letters follow by four numbers and one letter.

i. Module Code

The first letter designates the measurement location

by module.

• A - ADAPTER

• B - BOOSTER

• C - COMMAND MODULE

• L - LAUNCH ESCAPE TOWER

• S - SERVICE MODULE

2. Functional Subsystem Code

The second letter denotes the subsystem wherein _he

measurement originates.

• A- STRUCTURES

• C - ELECTRICAL POWER

• D - MASTER EVENTS SEQUENCE CONTROLLER

• E - EARTH LANDING SEQUENCE CONTROLLER

• F - ENVIRONMENTAL CONTROL

• G - GUIDANCE & NAVIGATION

• H - STABILIZATION & CONTROL

• J - CREW EQUIPMENT

• K - FLIGHT TECHNOLOGY

• L - SCIENTIFIC EQUIPMENT

• P - SERVICE PROPULSION

• R - REACTION CONTROL

• S - L/V EMERGENCY DETECTION

• T - COMMUNICATIONS AND INSTRUMENTATION

3. Dis crete Number

Characters three through six are discrete numbers

listed sequentially within each subsystem.

7-8
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B. Column 2 -Meas Description

The measurement description is a brief, definitive title

given to each measurement. Standard abbreviations are

used, where applicable.

C. Column 3 - TM

The telemetry column contains two characters. The first

character indicates the type of signal measured as follows:

H - High level analog

E - Event (one bit)

D - Digital word (more than one bit)

S - Serial digital word (more than one bit)

The second character indicates the telemetry format as

follows :

i - HBR format only

2 - HBR and LBR formats

D. Column 4 - Chan Code

The channel code contains information giving the High

Bit Rate (HBR) sample rate, the type of parameter measure-

ment (analog, digital, etc.), and the channel code number

associated with that type of measurement.

EXAMPLE •

2

I _HANNEL CODE NUMBER

A-ANALOG, HIGH LEVEL (0-5 Vdc)

DP-DIGITAL, PARALLEL

I DS-DIGIT/_ , SERIAL
E-EVENT

NUMBER OF ZEROS FOLLOWING FIRST

DIGIT IN HBR SAMPLE RATE

,FIRST DIGIT IN HBR SAMPLE RATE

7-9
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E. Column 5 - Data Range

The data range column indicates the total PCM range of

the parameter. For bilevel parameters a PCM "one" state

will be listed under HIGH and a PCM "zero" state will be

listed under LOW.

F. Column 6 - Inst Bus

The instrumentation bus column will indicate the power

source for a parameter. Some measurements are sensed

and/or signal conditioned within a particular system

using that systems' power and will be indicated by EPS,

LES, EDS, ECS, G&N, S&C, SPS_ C&W_ and C&I.

The instrumentation system distributes +28 Vdc power

directly to certain sensors and signal conditioners.

These instrumentation power buses are shown on Drawing 7.1

and are designated.

Vi - CM ESS INST BUS PWR FROM RHEB PNL 276-CBI

V2 - CM ESS INST BUS PWR FROM RHEB PNL 276-CB2

V3S - SM ESS INST BUS PWR FROM RHEB PNL 276-CB3

V4S - SM ESS INST BUS PWR FROM RHEB PNL 276-CB4

G. Column 7 - Sig Cond

The signal conditioner column uses the following code to

indicate the type of SCE module that is used to condition

the signal.

AA - dc Active Attenuator

DA - dc Differential Amplifier

DBA - dc Differential Bridge Amplifier

AC - ac to dc Converter

H. Column 8 - Pwr Rqmts

The PWR requirement column gives dc power required for

signal conditioner and sensor unless otherwise indicated.

The power may or may not include onboard display require-

ments depending on whether the display is driven directly

from the sig cond or not.

7-10
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I. Column 9 - 0. B. Displ

The following acronyms and * indicate the type of onboard

display used for parameters that appear both onboard and

in the PCM bit stream.

• - Displayed on C&W System

M - Displayed on Meter

SM - Displayed on Selectable Meter

L - Displayed on Lamp Indicator

TB - Displayed on Talk Back (FLAG)

STB - Displayed on Selectable Talk Back (FLAG)

SMB - Displayed on Selectable Meter and Talk Back

J. Column I0 - Sig Dist

The following acronyms indicate common circuit character-

istics of the PCM parameters being displayed to the crew.

CS - Common Signal Drives Display and PCM

SS - Separate Signal Drives Display and PCM

TSC - Common Sensor but PCM is Signal Conditioned

K. Column ii - DWG CSMSH

This column will reference the CSMSH drawing for system

information.

7-11



TABLE 7-I.- PCM TELEMETRY - STRUCTURES

CSM

• S/C 104

-<

I

ro

MEAS I.D. MEAS DESCRIPTION

CA1800T

CA1803T

CA1806T

CA1809T

SA2377T

SA2378T

SA2379T

SA2380T

SA2400T"

SA2401T

SIDE HS BOND LOC 1 TEMP

SIDE HS BOND LOC 4 TEMP

SIDE HS BOND LOC-7 TEMP

SIDE HS BOND LOC 10 TEMP

BAY 2 0X TK SURFACE TEMP

BAY 3 OX TK SURFACE TEMP

BAY 5 FU TK SURFACE TEMP

BAY 6 FU TK SURFACE TEMP

OX LINE ENTRY SUMP TK TEMP

FU LINE ENTRY SUMP TK TEMP

CHAN

TM CODE

H1 10A65

H1 10A70

H1 10A74

H1 10A79

H1 10A142

H1 10A137

H1 10A139

H1 10A140

H1 10A143

H1 10A145

DATA RANGE INST

,LOW HIGH UNITS BUS

-260 +600 DEG F

-260 +600 DEG F

-260 +600 DEG F

-260 +600 DEG F

-100 +200 DEG F

-100 ÷200 DEG F

-100 +200 DEG F

-100 +200 DEG F

-100 +200 DEG F

-100 +200 DEG F

V2

V2

V2

V2

V3S

V4S

V3S.

V4S

V3S

V4S

FEC/TSG - 94 (NOV. 67)

SIG

COND

PWR

RQMTS

TOTAl_ _

56 _

56 NA

56 NA

56 NA

56 NA.

56 NA

O° B°

DISPL

_IG

EIS"

)WG

CSMSH



MEASI.D.
scoo3oq
scoo31Q
scoo32q
scoo33q
scoo37P
scoo38P
scoo39P
scoo4oP
SC0041T-

SC0042T

SC0043T

SC0044T

CC0175T

CC0176T.
CC0177T

CC0200V

CC0203V
CC0206V

CC0207V

CC0210V

CC0211V

CC0215C

CC0222C

CC0223C

CC0224C

CC0232V

SC2060P

SC2061P

SC2062P

FEC/TSG - 94

MEAS DESCRIPTION

H 2 TK 1.QTY

H 2 TK 2 QI_Y

O 2 TK 1QTY

02 TK 2 QTY

02 TK I PRESS

02 TK 2 PRESS

H 2 TK 1 PRESS

H 2 TK 2 PRESS

02 TK 1 TEMP

02 TK 2 TEMP

H 2 TK i TEMP

H 2 TK 2 TEHP

INVERTER"I TF.MP

INVERTER 2 TEHP

INVERTER 3 TEMP

AC BUS 1 @A VOLTS

AC BUS 2 ¢A VOLTS

MAINBUS A VOLTS

MAIN BUS B VOLTS

BAT BUS A VOLTS

BAT BUS B VOLTS

BAT CHC-R

BAT A CUR

BAT B CUR

BAT C CUR

BAT RELAY BUS VOLTS

FC 1N 2 PRESS

FC 2 N2 PRESS
FC 3 N2 PRESS

(NOV. 67)

TM

H2

H2

H2

H2

H2

H2

H2

H2

H2

H2

H2

H2

HI

H1

HI

H2

H2

H2

TABLE 7-II.- PCM TELEMETRY - ELECTRICAL POWER SYSTEM

H2

H2

H2

H2

H2

H2
H2
H2

H1

H1
H1

I

CHAN DATA RANGE l INST

CODE LOW HIGH UNITS I BUS

10A141

10A144

10A147

10A42

10AI50

IOA66

IOA36

IOA39

10A54

IOA57

10A60

10A63

IOA86

10A88

IOA89

11A147.

11A56

11A57

11A58

11A91

11A93

11A73

11A74
11A109

11Al10

11A75

11A29

IIA30

11A35

0 100 PCT

0 100 PCT

0 100 PCT

0 100 PCT

50 1050 PSIA

50 1050 PSIA

0 350 PSIA

0 350 PSIA

-325 +80 DEG F

-325 +80 DEG F

-425 -200 DEG F

-425 -200 DEG F

+32 +248 DEG F

+32 +248 DEG F

+32 +248 DEG F

0 • 150 VAC
0 150 VAC

0 +45 VDC

0 +45 VDC

0 +45 VDC

+45 VOC

0 +5 AMPS

0 +100 AMPS

0 +100 AMPS

0 +100 AMPS

0 +45 VDC

0 75 PSIA

0 75 PSIA

0 75 PSIA

EPS

EPS

EPS

EPS

V4S

v3s
45

V3S

EPS

EPS

EPS

EPS

VSC

VSC

VSC

CSM

S/C 104

PCN-1

SIG J PWR _. B SIG DWG

COh_ J RQMTS _ISFL DIST CSMSH
-- 4W AC M CS 5.2

-- 4W AC M CS 5.2

-- 4W AC M CS 5.2

-- 4W AC M CS 5.2

-- .25 MA SM* CS 5.2

-- 25 MA Mx CS 5.2

-- 25 MA M* CS 5.2

-- 25 MA M* CS 5.2

-- SC0032 .... 5.2

-- SC0033 -- 5.2

-- SC0030 -- 5.2

-- SC0031 -- 5.2

L::

L::

L:"

DBA --

DBA --

DBA --

VSC AC -- SM*

Vsc AC -- SM::
VSC AA -- SM*

Vsc AA -- SM':

Vsc AA -- SM

VSC AA SM

Vsc DA -- SM

DA --

DA --

DA --

AA --

VSC

VSC

VSC

VSC

SM

SM

SM

SM

SM

SM

SM

V4s

V3s

V3s

3.3

3.3

3.3

3.3

3.3

3.2

3.2

3.2

3.2

3.2

3.2

3.2

3.2

3.2

5.3

5.3

5.3

I
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MEAS I.D,__L MEAS DESCRIPTION

SC2066P | FC 1 02 PRESSSC2067P FC 2 02 PRESS

SC2068P FC 3 02 PRESS

SC2069P FC 1 H2 PRESS

SC2070P FC 2 n 2 PRESS

SC2071P FC 3 n2 PRESS

SC2081T

SC2082T

SC2083T

SC2084T

SC2085T

SC2086T

FC 1COND EXH TEMP

FC 2 COND EXH TEMP

FC 3 COND EXH TEMP

FC 1 SKIN TEMP

FC 2 SKIN TEMP

FC 3 SKIN TEMP

SC2087T FC 1 RAD OUT TEMP

SC2088T FC 2 RAD OUT TEMP

SC2089T FC 3 RAD OUT TEMP

SC2090T

SC2091T

SC2092T

SC2113C

SC2114C

SC2115C

SC2139R

SC2140R

SC2141R

SC2142R

SC2143R

SC2144R

=C 1 RAD [N TEMP

FC 2 RAD IN TEMP

FC 3 RAD IN TEMP

FC 1 CUR

FC 2 CUR

FC 3 CUR

FC 1H 2 FLOW

FC 2 H2 FLOW

FC 3 H2 FLOW

FC 1 02 FLOW

FC 2 02 FLOW

FC 3 02 FLOW

FEC/TSG - 94 (NOV. 67)

TABLE 7-1I.- PCM TELEMETRY - ELECTRICAL POWER SYSTEM - CONTINUED

IIA6711A68

IIA69

CHAN DATA RANGE INST

CODE -OW HIGH UNITS BUS

11A70

11A71

11A72

10A51

IOA123

10A69

10A72

10A75

IOA78

10A126

10A129

10A132

10A130

10A131

10A67

11A76

11A84

11A85

0 75 PSIA

0 75 PSIA

0 75 PSIA

V4S

V3S

V3S

0 75 PSIA V4S

0 75 PSIA V3S

0 75 PSIA V3S

+250 DEG = VSC

+250 DEG = VSC

+250 DEG F VSC

+145

+145

+145

+80 +550 DEG F

+80 +550 DEG F

+80 +550 DEG F

-50 +300 DEG F

-50 +300 DEG F

-50 +300 DEG =

-50 +300 DEG F

-50 +300 DEG F

-50 +300 DEG =

VSC

VSC

VSC

V4S

0 +i00 AMPS

0 +I00 AMPS

0 +100 AMPS

11A77 0 0.2 LB/HR

11A78 0 0.2 LB/HR

11A79 0 0.2 'LB/HR

11A80 0 1.6 LB/HR

11A81 0 1.6 LB/HR

11A82 0 1.6 LB/HR

V3S

V3S

V4S

V3S

V3S

VSC

VSC

VSC

V4S

V3S

V3S

V4S

V3S

V3S

56 _A

56 MA

56 MA

56 _

56 MA

56 MA

56

56

56

56

56

56

CSM

CS

CS

CS

S/C 104
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MEAS I.D. MEAS DESCRIPTION

SC2160X

SC2161X

SC2162X

CC2962C

FC 1 PH

FC 2 PH

FC 3 PH

LM HEATER CURRENT

TABLE 7-II.- PCM TELEMETRY - ELECTRICAL POWER SYSTEM - CONCLUDED

TM

E2 11E28-1

E2 11E28-2

E2 11E28-3

H2 11A47

CHAN DATA RANGE INST

CODE ,LOW HIGH UNITS BUS

NORM HIGH EVENT

NORM HIGH EVENT

NORM HIGH EVENT

0 +i0 AMPS

EPS

EPS

EPS

VSC

FEC/TSG - 94 (NOV. 67)

SIG

COND

DA

PWR

RQMTS

CSM

S/C 104

O.B. SIG DWG

DISPL )IST CSMSH

STB* CS 5.3

STB* CS 5.3

STB* CS 5.3

SM CS 5.3
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MEAS I.D. MEAS DESCRIPTION

cD0005V PYRO BUS A VOLTS

CD0006V PYRO BUS B VOLTS

CD0023X CM-SM SEP RELAY_A

CD0024X CM-SM SEP RELAY B

CD0123X SLA SEP RELAY A

CD0124X J SLA SEP RELAY B

CD0130X i CREW ABORT ACD0131X CREW ABORT B

CD0132X " EDS ABORT VOTE 1

CD0133X EDS ABORT VOTE 2

CD0134X EDS ABORT VOTE 3

CD0135X EDS ABORT A

CD0136X EDS ABORT B

CD0170X SCS CHANNEL ENABLE RCS A

CD0171X SCS CHANNEL ENABLE RCS B

CD0173X CM RCS PRESS SIG A

CD0174X CM RCS PRESS SIG B

CD0200V LOGIC BUS A VOLTS

CD0201V LOGIC BUS B VOLTS

CD0230X FWD HS JET A

CD0231X FWD HS JET B

cDl154.X

CD1155X

CSM-LM LOCK RING SEP RELAY A

CSM-LMLOCK RING SEP RELAY B

FEC/TSG - 94 (NOV. 67)

TABLE 7-III.- PCM TELEMETRY - LAUNCH ESCAPE SYSTEM

TM

H1

H1

E2

E2

E2

E2

E2

E2

E2

E2

E2

IE2

E2

E2

E2

E2

E2

H1

H1

E2

E2

E2

E2

CHAN DATA PJ_NGE INST

CODE ,LOW HIGH UNITS BUS

11A9

11A5

11E22-1

11E23-1

11E22-5

11E23-7

11E13-3

11E13-6

11E14-1

11E14-2

11E14-4

11E13-7

11E13-4

11E22-3

11E23-3

11E22-7

11E23-5

11A8

11A6

11E24-I

11E26-5

11E15-6

11E15-7

0 +40 VDC

0 +40 VDC

SEP EVENT

SEP EVENT

SEP EVENT

SEP EVENT

ABORT EVENT

ABORT EVENT

VOTE/OFF ARM EVENT

• VOTE/OFF ARM EVENT

VOTE/OFF ARM EVENT

ABORT EVENT

ABORT EVENT

ENABLE EVENT

ENABLE EVENT

PRESS EVENT

PRESS EVENT

+40 VDC

+40 VDC

JETT EVENT

JETT EVENT

SEP EVENT

SEP EVENT

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

EDS

EDS

EDS

EDS

EDS

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SIG

COND

CSM

S/C 104

PWR O.B. SIG DWG

_QMTS DISPL DIST CSMSH

1MA .... 2.2

1MA .... 2.2

1MA .... 2.4

1MA .... 2.4

1 MA .... 2.4

1MA .... 2.4

300 MA .... 2.3

300 MA .... 2.3

300 MA .... 2.3

300 MA -- -- 2.3

300 NBA .... 2.3

2MA -- -- 2.3

2 MA -- -- 2.3

1 MA .... 2.4

1MA .... 2.4

1 MA .... 2.4

1MA .... 2.4

1MA .... 2.2

1MA ..... 2.2

1MA .... 2.5

1MA .... 2.5

IMA .... 2.7

1MA .... 2.7



"'i .i_ i: _ _ _ : i / ..

: _ .• • _ ii•L:

• 4." _ ,

.-q

MEAS I.D. MEAS DESCRIPTION

CE0001X

CE0002X

CE0003X

CE0004X

CE0321X

CE0322X

DROGUE DEE RELAY A
DROGUE DEP RELAY B

MAIN DEPLOY RELAY A
MAIN DEPLOY RELAY B

MAIN CHUTE DISC RELAY A

MAIN CHUTE DISC RELAY B

TABLE 7-1V.- PCM TEEEMETRY - EARTH LANDING SEQUENCE CONTROLLER

TM

E2

E2

E2

E2

E2

E2

CHAN DATA RANGE INST

CODE LOW HIGH UNITS BUS

11E29-I

11E30-6

11E29-8

11E30-3

11E29-5

11E30-8

DEPLOY EVENT

DEPLOY EVENT

DEPLOY EVENT

DEPLOY EVENT

DISC EVENT"

DISC EVENT

V2

V2

V2

V 2

V2

V 2

FEC/TSG - 94 (NOV. 67)

SIG

COND

PWR

RQMTS

1MA

1MA

1MA

1MA

1 MA

1MA

O_ B,

DI.CPL

CSM

SIC 104

SIG DWG

DIST CSMSH

-- 2.5

:- 2.5
-- 2.5

-- 2.5

-'_ 2.5

-- 2.5
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MEAS I.D. MEAS DESCRIPTION

CF0001P

CF0002T

CF0003P

CF0005P

CF0006P

CF0008T

CF0009Q

CF0010Q

CF0012P"

CF0015P

CF0016P

CF0017T

CF0018T

CF0019Q

CF0020T

CF0034P

CF0035R

CF0036P

CF0070P

CF0071T

CF0072Q

CF0073P

CF0120P

CF0157R

CF0181T

SF0260T

SF0262T

SF0263T

CABIN PRESS

CABIN TEMP

SUIT-CABIN DELTA PRESS

CO 2 PARTIAL PRESS

SURGE TANK PRESS

SUIT AIR HX OUT TEMP

WASTE H20 QTY

POTABLE H20 QTY

SUIT MANF ABS PRESS

SUIT COMP DELTA P

GLY PUMP OUT PRESS

GLY EVAP OUT STEAM TEMP

GLY EVAP OUT TEMP

GLY ACCUM QTY

ECS P.JkDOUT TEMP

GLY EVAP BACK PRESS

ECS 02 FLOW 02 SUPPLY MANF

02 SUPP'LY MANF PRESS

SEC GLY PUMP OUT PRESS

SEC EVAP OUT LIQ TEMP

SEC GLY ACCUM QUANTITY
SEC EVAP OUT STEAM PRESS

H20 TANK - GLY RES PRESS

PRI GLYCOL FLOW RATE

PRI EVAP INLET TEMP

PRI RAD IN TEMP

SEC RAD IN TEMP

SEC RAD OUT TEMP

FEC/TSG - 94 (NOV. 67)

TABLE 7-V.- PCM TELEMETRY - ENVIRONMENTAL CONTROL SYSTEM

TM

H2

H2

H1

H2

H2

H2

H2

H2

H2

H2

H2

H1

H2

H2

H2

HI

HI

H2

H2

H2

H2

HI

H1

H1

H1

H2

H2

H2

CHAN DATA RANGE INST

CODE LOW HIGH UNITS BUS

10A6

10A84

11A37

10A3

11A4

10A45

10A9

10A81

11A1

11A2

11A3

10A133

10A12

11A13

10A15

10A4

11A14

11A55

11A157

11Al18

-11A129

10A8

10A101

11A87

10A100

10A48

10A87

10A90

0 17 PSIA

+40 +125 DEG F

-5 +5 IN H20
0 30 MM HG

50 1050 PSIA

+20 +95 DEG F

0 100 PCT

0 100 PCT

0 17 PSIA

0 1 PSID

0 60 PSIG

+20 +95 DEG F

+25 +75 DEG F

0 100 PCT

-50 +100 DEG F

+0.05 +0.25 PSIA

0.2 1.0 LB/HR

0 150 PSIG

0 60 PSIG

+25 +75 DEG F

0 100 PCT

0.05 0.25 PSIA

0 50 PSIA

+150 +300 LB/HR

+35 +100 DEG F

+55 +120 DEG F

+55 +120 DEG F

+30 +70 DEG F

ECS

ECS

V2

ECS

V2

ECS

ECS

ECS

ECS

ECS

ECS

ECS

ECS

ECS

ECS

ECS

ECS

ECS

ECS

ECS

ECS

ECS

V2

V2

V2

ECS

ECS

ECS

SIG

COND

PWR

RQMTS
25 MA
8O MA

10MA
4O MA

O° B°

DISPL

M

M

M

M*

SIG

DIS

CS

CS

CS

SS

CSM

S/C 104

DWG

F CSMSH
4.2

4.3

4.2

4.2

56 MA SM CS 4.2

356 MA M CS TM 4.2

40 MA SM CS 4.5

40 MA SM CS 4.5

25 /viA M CS 4.2

40 MA • M* CS 4.2

25 MA SM CS 4.3

CF0008T .... 4.3

CF0008T SM CS 4.3

25 MA SM CS 4.3

CF0008T M* CS 4.3

40 MA SM CS 4.3

120 MA M* CS 4.2

25 MA .... 4.2

25 MA SM CS 4.4

CF0008T SM CS 4.4

25 MA SM CS 4.4

40 MA SM CS 4.4

i0 MA

i0 MA

56 MA

-- 4.2

-- 4.3

-- 4.3

25 HA SM CS 4.3

25 MA SM CS 4.4

25 MA M CS 4.4



MEASI.D.
SF0266X
CF0460T
CF0461T

MEASDESCRIPTION
RADFLOWQONTSYS1OR2
H20DUMPTEMP
URINEDUMPNOZZLETEMP

TABLE7-V.-PCMTELEMETRY - ENVIRONMENTAL CONTROL SYST_ - CONCLUDED

TM

E2 11E4-8

H2 10Al14

H2 10A135

CHAN DATA RANGE INST

CODE ,LOW HIGH UNITS BUS

SYS 1 SYS 2 EVENT

0 +100 DEG F

0 +100 DEG F

VSC

V2

V 1

CSM

S/C 104

PCN-1

SIG PWR O.B. SIG DWG

SON) RQMTS DISPL DIST CSMSH

AA -- TB TSC 4.3

-- 56 MA .... 4.5

-- 56 MA .... 4.5
P-1

FEC/TSG - 94 (NOV. 67)
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MEAS I.D. MEAS DESCRIPTION

CG0001V

CGI040V

CGII10V

CGI201V

CGI331V

CG1513X

CG1523X

CG1533X

CG2112V

CG2113V

CG2117V

CG2142V

CG2143V

CG2147V

CG2172V

CG2173V

CG2177V

CG2300T

CG3721V

CG3722V

CGS040X

CPTR DIG DATA- 40 BITS

PIPA + 120 VDC

TM BIAS 2.5 VDC..

IMU 28 vAc 800HZ

3.2 KHZ 28V SUPPLY

IMU HTR +28 VDC

CMC OPERATE +28 VDC

OPT_ OPERATE 28 VAC

IG iX RSVR OUT SIN

IG lX RSVR OUT COS

IGA SERVO ERR IN PHASE

lX RSVR OUT SIN

MG lX RSVR OUT COS

MGA SERVO ERR IN PHASE

OG lX RSVR OUT SIN

OG lX RSVR OUT COS

OGA SERVO ERR IN PHASE

P IPA TEMP

SHAFT CDU DAC OUT

TRUNNION CDU OUT

CMC WARNING

FEC/TSG - 94 (NOV. 67)

TABLE 7-Vl.- PCM TELEMETRY - GUIDANCE AND NAVIGATION SYSTEM

TM

$2

H1

H2

HI
H1

E2

E2

E2

H1

HI

H1

H1

H1

H1

H1

H1

H1

H2

HI

H1

E2

CHAN DATA RANGE INS T

CODE , LOW ..... HIGH UNITS BUS

51DS1

10A83

10A138

10A91

10A85

11E15-2

11E1513

11E15-4

11A54

11A59

12A2

11A60

11A61

12A1

11A62

11A63

12A3

10A96

11A52

11A53

IIE19-1

+85 +135 VDC

0 5 VDC

0 31.1 VRMS

0 31.1 VRMS

G&N

G&N

G&N

G&N

OFF STBY EVENT G&N

OFF OPR EVENT G&N

OFF OPR EVENT G&N

-50/+230 +50/+130 DEG

+130/+230 +50/+310 DEG

-2.5 +2.5 MRAD

-50/+230 +50/+130 DEG

+130/+230 +50/+310 DEG

-2.5 +2.5 MRAD

-50/÷230 +50/+130 DEG

+i 30/+230 +50/+310 DEG

-2.5 +2.5 MRAD

G&N

G&N

G&N

G&N

G&N

G&N

G&N

G&N

G&N

+120 +140 DEG F G&N

-i0 +i0 VRMS I

-i0 +i0 VRMS

WARN EVENT

G&N

G&N

G&N

COND

MW_

qMl

CSM

S/C 104

PCN- 1

IISPL DIST CSP

.... 8.1

.... 8.1,

.... 8.1,

.... 8.1,

.... 8.1

I __ 8.1

-- 8.1,

.... 8.1,

.... 8.1,

.... 8.1,

-- -- 8.1,

.... 8.1,

.... 8.1

.... 8.1

.... 8.1

.... 8.1,

.... 8.1,

.... 8.1

.... 8.1

8.9

.... 8.1

8.9

L:" -- 8.1

8.5

8.5

8.5
p-I

8.5

8.5

8.5

8.5

8.5

8.5

8.5

8.6,

8.6j
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MEAS I.D. MEAS DESCRIPTION

CH3500H

CH3501H

CH3502H

CH3503R

CH3504R

CH3505R

CH3517H

CH3518H

CH3546X

CH3547X

CH3548X

CH3549X

CH3550X

CH3551X

CH3552X.

CH3553X

CH3554X

CH3555X

CH3556X

CH3557X

cH35_8x
CH3559X

CH3560X

CH3561X

CH3574X

CH3575X

CH3576X

CH3577×

I

t

PITCH ATT ERR
YAW ATT ERR

ROLL ATT ERR

SCS PITCH BODY RATE

i SCS YAW BODY RATE

SCS ROLL BODY RATE

PITCH GMBL POS i OR 2

YAWC-MBL POS 1 OR 2

+PITCH/+X ENG

• -PITCH/+X ENG

+PITCH/-X ENG

-PITCH/-X ENG

+YAW/+X ENG

-YAW/+X ENG

+YAW/-X ENG

-YAW/-X ENG

+ROLL/+ZENG

-ROLL/+Z ENG

+ROLL/-Z ENG

-ROLL/-Z ENG

+ROLL/+Y ENG

-ROLL/+Y ENG

+ROLL/-Y ENG

-ROLL/-Y ENG

TRANS CNTL +X CMD

'TRANS CNTL -X CMD
TRANS CNTL +Y CMD

TRANS CNTL -Y CMD

FEC/TSG - 94 (NOV. 67)

TABLE 7-VII.- PCM TELEMETRY - STABILIZATION AND CONTROL SYSTEM

TM

HI 51A5

HI 51A6

HI 12A4

HI" 12A5

HI .2A6

HI 12A7

HI 12A8

H1 12A10

El 22EI-1

E1 22E2-2

E1 22E3-3

El 22E4-4

El 22E5-5

El 22E6-6

E1 22E7-7'

El 22E8-8

El 22E9-1

El 22E13-5

El 22E14-6

El 22EI0-2

El 22E15-7

E1 22EII-3

El 22E12-4

E1 22E16-8

E2 11E22-4

E2 11E22-6

E2 11E22-8

E2 11E23-6

CHAN DATA RANGE INST

CODE LOW HIGH UNITS BUS

-5/5/15 +5/5/15 DEG

-5/5/15 +5/5/15 DEG

-5/5/50 +5/5/50 DEG

-1/5/10 +1/5/10 DEG/S

-1/5/10 +I/5/I0 DEG/S

-1/5/50 +1/5/50 DEG/S

-5.0 +5.0 DEG

-5 •0 +5.0 DEG

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

FIRE/OFF _ EVENT

FIRE/OFF ARM EVENT

FIRE/OFF ARM EVENT

OFF ON EVENT

OFF ON EVENT

OFF ON EVENT

OFF ON EVENT

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

SIG

COND

• PWR

RQMTS

C. B.

E ISPL

M

M

M

M

M

M

SM

SM

CSM
" SiC 104

PCN-I

51G DYX_

DIST CSMSH

TSC 8.3,8.8

TSC 8.3,8.8

TSC 8.3,8.8

TSC 8.3,8.8

TSC 8.3,8.8

TSC 8.3, 8.8

TSC 8.3,8.9

TSC 8.3,8.9

-- 8.3,8.10

-- 8.3,8.10

-- 8.3,8.10

-- 8.3,8.101

-- 8.3,8.i0

-- 8.3,8.10

-- 8.3,8.10

-.- 8.3,8.10

-- 8.3,8.10

-- 8.3,8.10

-- 8.3,8.10

-- 8.3,8.10

-- 8.3,8.10

-- 8.3,8.10

-- 8.3,8.10

-- 8.3,8.10

-- 8.10

-- 8.10

-- 8.10

-- 8.10

P-I
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TABLE 7-Vll.- PCM TELEMETRY - STABILIZATION AND CONTROL SYSTEM - CONTINUED

MEAS I.D. MEAS DESCRIPTION

CH3578X

CH3579X

CH3582V

CH3583V

cH3585H

CH3586H

CH3587H

CH3588X

CH3590X

CH3592X

CH3593X

CH3600X

CH3601X

CH3602X

CH3604X

CH3605X

CH3606X

CH3607X

CH3609X

CH3610X

CH3612X

CH3613X

CH3615X

CH3616X

CH3623X

CH3624X

CH3635X

CH3636X

TRANS CNTL ÷Z CMD

TRANS CNTL -Z CMD

SCS TVC PITCH AUTO CMD

SCS TVC YAW AUTO CMD

MTVC PITCH CMD

MTVC YAW CMD

ROT ROLL CMD

ATT DEADBAND MIN

HI RATE LIMIT

FDAI ERR 5 P,ATE 5

FDAI SCALE ERR 50/15

!&V CG LM/CSM

DIRECT RCS NO. 1

DIRECT RCS NO. 2

SPS SOL DRIVER 1

SPS SOL DRIVER 2

LIMIT CYCLE SWITCH

S/C CNTL SCS

MANUAL ATT ROLL ACCEL CMD

_ANUAL ATT ROLL MIN IMP CMD

MANUAL ATT PITCH ACCEL CMD

MANUAL ATT PITCH MIN IMP CMD

MANUAL ATT YAW ACCEL CMD

MANUAL ATT YAW MIN IMP CMD

GYRO 1 COMB SMRD

GYRO 2 COMB SMRD

B_$_G MODE SW-ROLL ATT 1RT 2

BMAG MODE SW-ROLL RATE 2

FEC/TSG - 94 (NOV. 67)

CHAN

TM CODE

E2 11E23-8

E2 11E24-2

H1 12A15

H1 12A13

H1 51All

H1 51A12

H1 51A13

E2 11E8-2

E2 11E8-4

E2 11E8-5

E2 11E8-6

E2 11E9-3

E2 11E24-3

E2 11E24-4

E2 11E4-4

E2 11E9-4

E2 11E25-1

E2 11E9-5

E2 11E25-7

E2 11E25-8

E2 11E25-3

E2 11E25-4

E2 LIE25-5

E2 LIE25-6

E2 [1E8-7

E2 [1E8-8

E1 1E33-1

E1 11E33-2

DATA RANGE INST

,LOW HIGH UNITS BUS

3FF ON EVENT

DFF ON EVENT

-i0 +i0 VDC

-i0 +10 VDC

-ii.5 +11.5 DEG

-11.5 +11.5 DEG

-11.5 +11.5 DEG

MAX MIN EVENT

LOW HIGH EVENT

OFF ON EVENT

OFF ON EVENT

CSM 13_/CSM EVENT

)FF ENABLE EVENT

)FF ENABLE EVENT

=IRE/OFF ARM EVENT

=IRE/OFF ARM EVENT

3N OFF EVENT

=MC SCS EVENT

9FF ON EVENT
9FF ON EVENT

)FF ON EVENT

)FF ON EVENT

)FF ON EVENT

)FF ON EVENT

LOW • NORM EVENT

LOW NORM EVENT

OFF ON EVENT

OFF ON EVENT

S&C

S&C

S&C

S&C

S&C

s&c

S&C

S&C

S&C

S&C

S&C

S&C

S$C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

S&C

VSC

VSC

SIG

COND

!
AA

AA

PwRIRQMTS

-- I

O° Bo ¸

DISPL

CSM

S/C 104

PCN-1

SIG I DWGDIST CSMSH

-- 8.10

-- 8.1Q

-- 8.9

-- 8.9

-- 8.9

-- 8.9
-- 8.9

-- 8.3,8.9A

-- 8.3,8.9A

-- 8.3

-- 8.3

-- 8.9A"

-- 8.7

-- 8.7

-- 8.3,8.9

-- 8_3,8.9

-- 8.3,8.9A

-- 8.3,8.9A,

8.9

I

-- i 8.9A.

-- !8.9A

-- 8.9A

-- 8.9A

-- 8.9A

-- 8.9A

-- 8.2_8.9

-- 8.2,8.9

-- 8.3,8:9A

-- 8.3,8.9A

P-1

P-1

P-1
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MEAS I.D. I ME_AS DESCRIPTION

CH3638X

CH3639X

CH3641X

CH3642X

CH3666C

CH3667C

TABLE 7-VII.- PCM TELEMETRY - STABILIZATION AND CONTROL SYSTEM - CONCLUDED

BMAG MODE SW-PITCH ATT 1 RT 2

BMAG MODE SW-PITCH RATE 2

BMAG MODE SW-YAW-ATT 1RT 2

BMAG MODE SW-YAW RATE 2

PITCH DIFF CLUTCH CURRENT

YAW DIFF CLUTCH CURRENT

TM

El IIE33-3 OFF ON EVENT

El 11E33-4 OFF ON EVENT

El 11E33-5 OFF ON EVENT

E1 11E33-6 OFF ON EVENT

H1 22A4 -0.807 +0.807 AMP

H1 12A16 -0.807 +0.807 AMP

CHAN DATA P-J_NGE INST

CODE LOW HIGH UNITS BUS

VSC

VSC

VSC

VSC

S&C

S&C

CSM

SIC 104

SIG I PWR O.B. SIG DWG

COND I ROMTS DISPL DIST CSMSH

AA ...... 8.3,8.9A

_A ...... 8.3,8.9A

AA ...... 8.3,8.9A

AA ...... 8.3,8.9A

-- _....... 8.9

......... 8.9

FEC/TSG - 94 (NOV. 67)



TABLE 7-Vlll.- PCM TELEMETRY - LIFE SYSTEM

CSM

S/C 104

PO

MEAS I.D. MEAS DESCRIPTION

CJ0060J

CJ0061J

CJ0062J

CJ0200R

CJ0201R

CJ0202R

ASTRO 1EKG AXIS 1

ASTRO 2 EKG AXIS 1

ASTRO 3 EKG AXIS-1

ASTRO 1 RESPIR

ASTRO 2 RESPIR

ASTRO 3 RESPIR

FEC/TSG - 94 (NOV. 67)

CHAN

lM CODE

H1 22A3

H1 22A1

H1 22A2

HI 51A7

HI 51A8

H1 51A9

DATA P_NGE INST

,LOW HIGH UNITS BUS

0. i 5 MV

0.1 5 MV

).1 5 MV

-5 +5 OHMS

-5 +5 OHMS

-5 +5 OHMS

V2

V2

V2

V2
V2

V2

SI( PWR O.B. SIG DWG

COI_D RQMTS DISPL DIST SMSH

-- 150 MA ....

-- 150 MA .....

-- 150 MA ....

-- CJ0060 ....

-- CJ0061 -- --

-- CJ0062 ....
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TABLE 7-X.- PCM TELEMETRY - SCIENTIFIC EQUIPMENT

MEAS I.D. MEAS DESCRIPTION

SL1001U

SL1002U

SL1003U

SLI004U

SL1005U

SL1006U

SL1007U

SL1008U

SL1009U

SL1010U

SL1011U

SL1012U

SLI013U

SL1014U

SLI015U

SL1016U

SL1017U

SL1018U

SL1019U

SL1020U

SL1021U

SL1022U

SL1023U

SL1024U

SL1025U

SCI EXP NO.. 1

SCI EXP NO. 2

SCI EXP NO. 3

SCI EXP NO. 4

SCI EXP NO. 5

SCI EXP NO. 6

SCI EXP NO. 7

SCI EXP NO. 8

SCI EXP NO. 9

SCI EXP NO. 10

SCI EXP NO. 11

SCI EXP NO. 12

SCI EXP NO. 13

SCI EXP NO. 14

SCI EXP NO. 15

SCI EXP NO. 16

SCI EXP NO. 17

SCI EXP NO. 18

SCI EXP NO. 19

SCI EXP NO. 20

SCI EXP NO. 21

SCI EXP NO. 22

SCI EXP NO. 23

SCI EXP NO. 24

SCI EXP NO. 25

FEC/TSG - 94 (NOV. 67)

TM

CHAN DATA RANGE INST

CODE ,LOW HIGH UNITS BUS

H2 IOA108

H2 10Alll

H1 10A104

H1 10A106

H1 IOA107

H1 10A109

H1 IOAl10

HI IOAl12

H1 10Al13

H1 10Al15

H1 10Al16

HI 10Al18

HI

HI

HI

D2

D2

D2

D2

D2

D2

D2

D2

D2

D2

10Al19

10A121

10A122

lID16

lID3

lID5

lID6

lID7

lID10

IIDII

IIDI2

lID17

lID18

SIG PWR O.B.

COND RQMTS DISPL

CSM

S/C 104

SIG DWG

D sr CSMSH



• 4̧

TABLE 7-XI.- PCM TELEMETRY - SERVICE PROPULSION SYSTEM

CSM

SIC i04

-#
ix)

..q

MEAS I.D. MEAS DESCRIPTION

sPooolP

SP0002T

sP0003P

SP0006P

SP0022H

SP0023H

HE TK PRESS_

HE TK PRESS

OX TK PRESS

FU TK PRESS

FU/OX VLV 1 POS

FU/OX VLV 2 POS

SP0024H FU/OX VLV 3 POS

SP0025H FU/OX VLV 4 POS

SP0045T SPS VLV BODY TEMP

SP0048T SPS FU FEED LINE TEMP

SP0049T SPS OX FEED LINE TEMP

SP0054T OX LINE 1 TEMP

SP0057T FU LINE i TEMP

SP0061T SPS INJECTOR FLANGE TEMP 1

SP0062T SPS INJECTOR FLANGE TEMP 2

SP0600P SPS VLV ACT PRESS PRI

SP0601P SPS VLV ACT PRESS SEC

SP0655Q OX TK 1QTY -TOTAL AUX

SP0656Q ox TK 2 QTY

sP0657Q FU TK I QT¥-TOTAL AUX

SP0658Q FU TK 2 QTY
SP0661P ENG CHAMBER PRESS

SP0930P FUEL SM/ENG INTERFACE P

SP0931P OX SM/ENG INTERFACE P

FEC/TSG - 94 (NOV. 67)

CHAN

TM CODE

H2 11A10

H1 10A16

H2 11All

H2 11A12

H1 11A31

H1 11A32

H1 11A33.

H1 11A34

H1 IOA37

H2 IOAl17

H2 IOA120

H1 10A44

H1 10A59

HI 10A47

H1 10A49

HI 10A10

H1 10All

HI 10A26

HI 10A28

H1 10A29

H1 10A31

H1 12A14

H1 11A152

H1 11A161

DATA RANGE INST

,LOW HIGH UNITS BUS

0 5K PSIA

-100 +200 DEG F

0 250 PSIA

0 250 PSIA

0 90 DEG

0 90 DEG

0 90 DEG

0 90 DEG

0 +200 DEG F

0 +200 DEG F

0 +200 DEG F

0 +200 DEG F

0 +200 DEG F

0 +600 DEG F

0 +600 DEG F

0 5K PSIA

0 5K PSIA

0 50 PCT

0 60 PCT

0 50 PCT

0 60 PCT

0 150 PSIA

0 300 PSIA

0 300 PSIA

V3S

IV4s

V3S

V4S

V3S

V4S

V3S

V4S

V4S

V3S

V4S

V3S

V4S

VSC

VSC

V3S

V4S

SPS

SPS

SPS

SPS

V3S

V3S

V4S

siGICOND

I----

I__

DBA

DBA

PWR

RQMTS

56 MA

56 MA

56 MA

56 MA

56 MA

i56 MA

156MA
i

MA

56 MA

!56 MA

56 MA

56 MA

56MA

O. B. S IG DWG

DISPL DIST CSMSH

.... 9.1

.... 9.1

M* CS 9.1

M* CS _.1

.... 9.1

.... 9.1

.... _.i

.... 9.1

.... 9.1

M CS 9.1

SM CS 9.1

.... 9.1

.... 9.1

L* CS 9.1

L* CS 9.1

SM CS 9.1

SM CS 9.1

.... 9.2

.... 9.2

.... 9.2

.... 9,2

SM CS 9.1

.... 9.1

.... 9.1
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MEAS I D. MEAS DESCRIPTION

CR0001P

CR0002P

CR0003T

CR0004T

CR0035P

CR0036P

SR500iP

SR5002P

SR5003P

SR5004P

SR5013T

SR5014T

SR5015T

SR5016T

SR5025Q

SR5026Q

SR5027Q

SR5028Q

'SR5065T

SR5066T

SRS067T

SR5068T

SR5729P

SR5733P

SR5737P

CM HE TK A'PRESS

CM HE TK B PRESS

CM HE TK A TEMP -

CM HE TK B TEMP

CM HE MANIF 1 PRESS

CM HE MANIF 2 PRESS

SM HE TK A PRESS

SM HE TK B PRESS

SM HE TK C PRESS

SM HE TK D PRESS

SM HE TK A TEMP

SM HE TK B TEMP

SM HE TK C TEMP

SM HE TK D TEMP

SM HE PRESS/TEMP RATIO A

SM HE PRESS/TEMP RATIO B

SM HE PRESS/TEMP RATIO C

SM HE PRESS/TEMP RATIO D

SM ENG PACKAGE A TEMP

SM ENG PACKAGE B TEMP

SM ENG PACKAGE C TEMP

SM ENG PACKAGE D TEMP

SM HE MANF A PRESS

SM OX MANF A PRESS

SM FU MANF A PRESS

FEC/TSG - 94 (N_DV. 67)

TABLE 7-XII.- PCM TELEMETRY - REACTION CONTROL SYSTEM

TM

H2 10A18

H2 10A21

H2 11A155

H2 11A156

H2 i11A21

H2 11A22

H2 10A24

H2 10A27

H2 IOA30

H2 10A33

H2 11A163

H2 11A164

H2 11A165

H2 11A166

H2 10A93

H2 10A99

H2 10A102

H2 10A105

HI 10A136

H1 10A17

H1 ;10A19

H1 10A20

H2 11A39

H1 11A23

H2 11A92

CHAN DATA RANGE INST

CODE LOW HIGH UNITS BUS

0 5K PSIA

0 5K PSIA

0 300 DEG F

0 300 DEG F

0 400 PSIA

0 400 PSIA

0 5K PSIA

0 5K PSIA

0 5K PSIA

0 5K PSIA

0 +100 DEG F

0 +100 DEG F

0 +100 DEG F

0 +100 DEG F

0 I00 PCT

0 100 PCT

0 I00 PCT

0 I00 PCT

0 +300 DEG F

0 +300 DEG F

0 +300 DEG F

0 +300 DEG F

0 400 PSIA

0 300 PSIA

0 400 PSIA

SIG _WR O.B.

COND R MT DISPL

Vl -- 56 MA SM

V 2 -- 56 MA SM

V 1 -- 56 MA SM

V 2 -- 56 MA SM

V1 -- I56 MA L*

V2 -- 56 MA L*

V3S -- 56 MA SM

V4S -- 56 MA SM

V3S -- 56 MA SM

V4S -- 56 MA SM

V3S -- 56 MA SM

V4 S -- 56 MA SM

V3S -- 56 MA SM

V4S -- 56 MA SM

V3S -- 56 MA SM

V4S -- 56 MA SM

V3S -- 56 MA SM

V4S -- 56 MA SM

V3S -- 56 MA SM*

V4S -- 56 NtA SM*

V3S -- 56 MA SM*

V4S -- 56 MA SM*

V3S -- 56 MA --

V3S -- 56 MA --

V3S -- 56 MA SM*

CSM

S/C I04

I SIG DWGDIST CSMSH

CS 10.2

CS 10.2

CS 10.2

CS 10.2

CS 10.2

CS 10.2

CS 10.1

CS 10.1

CS 10.1

CS 10.1

CS 10.1

CS 10.1

CS 10.1

CS 10.1

CS 10.1

CS 10.1

CS 10.1

CS 10.1

CS 10.1

CS 10.1

CS 10.1

CS 10.1

-- 10.1

-- 10.1

CS 10.1

j _' _ ,



MEAS I.D. MEAS DESCRIPTION

SR5776P

SR5780P

SR5784P

SM HE MANF,B PRESS

SM OX MANF B PRESS

SM FU MANF B PRESS

SM HE MANF C PRESS

SM OX MANF C PRESS

SM OX MANF D PRESS

SM FU MANF C PRESS

SM FU MANF D PRESS

SM HE MANF D PRESS

SR5817P

SR5820P

SR5821P

SR5822P

SR5823P

SR5830P

I

FEC/TSG - 94 (NOV. 67)

TABLE 7-XII.- PCM TELEMETRY - REACTION CONTROL SYSTEM - CONCLUDED

TM

H2 11A40

H1 11A24

H2 11A94

H2 11A46

H1 11A27

H1 11A28

H2 11Alll

H2 11Al12

H2 11A130

CHAN DATA RANGE INST

CODE LOW HIGH UNITS BUS

0 400 PSIA

0 300 PSIA

0 400 PSIA

0 400 PSIA

0 300 PSIA

0 300 PSIA

0 400 PSIA

0 400 PSIA

0 400 PSIA

SI_ WR O.B.

CObD R(MTS DISPL

V4S -- 56 MA --

V4S -- 56 MA --

V4S -- 56 MA SM*

V3S -- 56 MA --

V3S -- 56 MA --

V4S -- 56 MA --

V3S -- 56 MA SM*

V4S -- 56 MA SM*

V4S -- 56 P_ --

CSM

S/C 104

SIG I DWGDIST CSMSH

-- ILO.1
-- 10.1

CS 10.1

-- 10.1

.... 10.1

-- 10.1

i

CS 10.1

CS 10.1

-- 10.1

i
I



TABLE 7-XIII .- PQ',I TELEMETRY - CREW SAFETY SYSTEM
CSM

S/C

MEAS I.D. MEAS DESCRIPTION

BS0080X
BS0081X

CS0150X

LS0200H

CS0220T

SM EDS ABdRT REQUEST A

SM EDS ABORT REQUEST B

MASTER CAUTION WARNING ON

ANGLE OF ATTACK

DOCKING PROBE TEMP

FEC/TSG - 94 (NOV. 67)

TM

CHAN DATA RANGE INST

CODE LOW HIGH UNITS BUS

E2 11E4-5

E2 11E4-3

E2 11E4-6

H1 11A51

H1 10A22

NORM ABORT EVENT

NORM ABORT EVENT

WARN/OFF NORM EVENT

0 +5 VDC

-100 +300 DEG F

VSC

Vsc
Vsc
EDS

V2

SIG

COND

AA

AA

AA

P VR

R( 4TS

56 MA

O, B.

DISPL

L

L

L*

SM

SIG DWG

DI_T CSMSH

TSC 2.3,6.6

TSC 2.3,6.6

TSC 7.3

CS



TABLE7-XlV.-PCMTELEMETRY- COMMUNICATIONANDINSTRUMENTATION
CSM
S/C104

MEASI.D. MEASDESCRIPTION
CT0012X
CT0015V
CT0016V
CT0017V

CT0018V
CT0120X

CT0125V
CT0126V
CT0145F
CT0262V

CT0340X
CT0620E
CT0640F

ST0820K
ST0821K
ST0822K
ST0823K

ST0830K
STO831K
ST0832K
ST0838K
ST0840T
ST0841T

DSETAPEMOTION
SCEPOSSUPPLYVOLTS
SCENEGSUPPLYVOLTS
SENSOREXCITATION5 VOLTS

SENSOREXCITATION10VOLTS
PCMBITRATECHANGE8-BIT

PCMHI LEVEL85PCTREF
PCMHI LEVEL15PCTREF
CTETIMEFROMLAUNCH32-BIT
UDLVALIDITYSIG4-BIT

PCMSYNCSOURCEEXTORINT
USBRCVRAGCVOLTAGE
USBRCVRPHASEERR

PROTONCTRATECHANi
PROTONCTRATECHAN2
PROTONCTRATECI-IAN3
PROTONCTRATECHAN4

ALPHACTRATECHAN1
ALPHACTRATECHAN2
ALPHACTRATECHAN3

PROTONINTEGCTRATE
NUCLEARPARTICLEDETTEMP
NUCLEARPARTICLEANALTEMP

FEC/TSG- 94(NOV.67)

CHAN
TM CODE
E2 11E14-5
H2 11A148
H2 11A154
H2 11Al19

H2 11A120
D2 --

H2 11A48
H2 11A49
D2 11D2
D2 51D

E1 11E32-8
H2 11A121
HI 11A50

HI 11A17
H1 11A18
H1 11A19
H1 11A20

HI 11A38
HI 11A41
HI 11A42

H1 11A43
H1 IOA61
H1 IOA62

DATARANGE
,LOW HIGH UNITS

OFF

0

0

0

MOTION EVENT

+30 VDC

-30 VDC

+9 VDC

0 +15 VDC

cO +5 VDC

0 +1.0 VDC

INT " EXT EVENT

-130 -50 DBM

-90K +90K HZ

1

0.I

0.I

0.i

0.i

0.I

0.I

1

-I09

-109

100K C/S

10K C/S

10K C/S

10K C/S

10K C/S

10K C/S

10K C/S

100K C/S

+140 DEG F

+140 DEG F

INST

BUS

DSE

SCE

SCE

SCE

SCE

PCM

PCM

PCM

CTE

UDL

PCM

S-BND

S-BND

V3S

V3S

V3S

V3S

V3S

V3S

V3S

V3S

V4S

V4S

SIG

COND

P_IR

RQ_ITS

O. B, [ SIG DWG

DISPL I DIST CSMSH

.... 7.1

.... 7.1

.... 7.1

.... 7.1

.... 7.1

.... 7.1

.... 7.1

.... 7.1

.... 7.1

.... 6.5

.... 7.1

M SS 6.2

.... 6.2

I
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S/C 104
PCN 1

SECTION 8
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i. DWG 8.1 JZ3
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MDC DSKY AND
LEB DSKY
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l
J

I

v i_EB _22 ............. s_

xc zsz 3200 pps QA

XC 152 3200 PPS 0 B

XC 901 25.6K PPS

XC 150 BOO PPS 0 o SET

xc 149 BOO pPS 180 ° RESET12 ,B Kpps

U_TOFF

_ s-Ire ULU_GE THRUST PRESENT

CC 242 PWR SUPPLY SyNc B00 HZ

WD24D +L4 VDC
_+2B VCC

_ MU CA_E
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CSM 104

SCS SIGNAL AND POWER CODE

CODE

01

02

O3
O4

O5
O6
O7
O8

O9
i0

ii

12

13

14
15
M

N

P

16
17
18

19
2O

21

22

23

24
25
26
27

28

29

3O
31

32

33

34

B5
36

TYPE OF POWER

27.5 VDC

+20 VDC
Yo VAC
2.2 KHz

25 VAC

+_15 VDC
+14.5 VDC
TOO Hz SPIN MOTOR POWER

26 VAC 400 Hz REFERENCE

14 VDC

13 VDC

-15 VDC
+20 VDC

+32 VDC

78 vDc
400 Hz 26 V BUS i SWITCH 3 OR

800 Hz 0 PHASE IMU

400 Hz 26 VAC BUS 2 SWITCH 3 OR

800 Hz 0 PHASE IMU

400 Hz 26 VAC BUS 2 SWITCH 3 OR

400 Hz 26 VAC BUS i SWITCH 6

OR 800 Hz 0 PHASE IMU

+X TRANSLATION

-X TRANSLATION

+Y TRANSLATION

-Y TRANSLATION

+Z TRANSLATION

-Z TRANSLATION

PITCH RATE COMMAND

YAW RATE COMMAND

ROLL RATE COMMAND

PITCH MIN IMP

YAW MIN IMP

ROLL MIN IMP

PITCH DIRECT

YAW DIRECT

ROLL DIRECT

SCS LOGIC BUS !

SCS LOGIC BUS 2

SCS LOGIC BUS 3

SCS LOGIC BUS h

-4 VDC
TRANSLATION CONTROL CLOCKWISE

CODE

37

B8

39
4o
41
42
43

44

h5
46

47

48
49

5O
51
52
53
54

55
56
57
58
59
6O
61
R

S

T

62
63

64

65

66

67

68

69

7o

71

TYPE OF POWER

SCS CONTROL MODE

RCS ERROR

GAI AC RATE OR ATTITUDE ERROR

CA2 AC RATE

DC RATE

ENGINE ON WITH i SECOND DELAYED OFF

ENGINE ON/0FF i SECOND DELAY

MODE SELECTED SCS

PITCH GYR0 UNCAGE

YAW GYRO UNCAGE

ROLL GYR0 UNCAGE

SIC COND POWER +--15.0, -2.5 & -i0 VDC
115 V 400 Hz PHASE A

MODE SELECTED CMC

PITCH AUTO CNTL DISABLE

YAW AUTO CNTL DISABLE

ROLL AUTO CNTL DISABLE

PITCH ACCEL CMD ENABLE

YAW ACCEL CMD ENABLE

ROLL ACCEL CMD ENABLE

DIRECT ULLAGE PITCH JETS

DIRECT ULLAGE YAW JETS

.05g OFF
GDC EULER

.05g ON

400/800 CPS OUT PHASE FDAI #i RESOL-

VER SIC DEMOD

400/800 CPS OUT PHASE FDAI #2 RESOL-

VER SIC DEMOD

FDAI i & 2 PYR RATE DEMOD REF VOLTAGE

115 V 400 Hz

26 VAC <90 °, 400 Hz REACTION

A/C ROLL ENGINE POWER CBI5 & CBI6 MDC 8

B/D ROLL REACTION ENGINE POWER CB17 &
CB18 MDC 8

PITCH REACTION ENGINE POWER CBI9 &

CB20MDC 8

YAW REACTION ENGINE POWER CB21 &

CB22MDC 8

REACTION ENGINE SOLENOID DRIVER ENABLE

POWER CB74 & CB75 MDC 8 (AUTO RCS)

RCS LOGIC POWER FROM CB34 & CB35

PNL 229

SEQ A SPS THRUST ON LOGIC ENABLE

AND SEP ULLAGE

SEQ B SPS THRUST ON LOGIC ENABLE

AND SEP ULLAGE

8-4
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CSM 104

TABLE 8-I.- SIC 103 CMC INPUT/OUTPUT CHANNELS ON TELEMETRY

OUTPUT INPUT

B
I
T

S 11 12 13 14
WD91a WD91b WD92a WD92b

1 ISS OCDU _,V///'_
WARN ZERO J\J\

OPT

2 COMP EC

ACTV EN /\

UPL _>_3 ACTV

COA 4 CAUT ALGN

KEY ICDU
5 REL ZERO

IMU BL GY
6 FLASH EC INLINK ENABLE

EN

"_ DN GY

OPR' WD SEL

7 ERR ORD B*

TVC SEL
8 ENABLE A*

GY
TST IVB SIGN-

9 CONN TK/EN .

CAUT ZERO TST GY
10

REST OPT ALARM ACT

DIS EN DR

11 0 STBY CDU
DAC S

"_ RST DR
12 T CDU

31A T

RST DR
ENG S-IVB T CDU

13 ON INJ 31B Z

S4_VB RST DR14 CO T CDU
32 Y

EN EN DR
15 T6 T6 CDU

RUPT RUPT X

CHANNEL

30 31 32 33
WD93a WD93b WD94a WD94b

S4 +P +P
ULLAGE RHC MIC

RCS -P -P
XFER RHC MIC

SPS +Y +Y
READY RHC MIC

$4 -Y -Y

SP/ABT RHC MIC

CMC +R +R

L/O RHC MIC

-R -RRHC MIC

OCDU +X ._FAIL TRANS

_xTRANS

IMU +Y
OPER TRANS

SAT -Y
TAKO TRANS

X
X
X
X
X
X
X
X
X

UP
TM

BLK

IMU +Z LM UPL
CAGE TRANS ATTACH FAST

ICDU -Z _// DNL

FAIL TRANS _ FAST
IMU P IPA

FAIL FREE/AUTO FAIL

ISS
CMC

TN HOLD/AUTO PROCEED WARN
ON

IMU A/P _ OSC

TEMP CONT //_,_ ALARM

GYRO SELECT

AB GYRO

O0

01 X

10 Y

11 Z
8-6

.?.



ALARM CODE

(OCTAL)

ii0

112

113

114

115

116

117

120

121

122

124

205

206

207

210

211

212

213

PROGRAM ALARM IS ON

ACTION REQUIREp FOR DISPLAY

V05N09 FOR DISPLAY

TABLE 8-11.- CSM 103 ALARM CODES

CSM 104

DESCRIPTION

MARK REJECT WITH NO EFFECT (NO MARK IS

REJECTED, EITHER PREVIOUS MARKS HAVE

BEEN ACCEPTED OR NONE RECEIVED).

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

MARK NOT BEING ACCEPTED.

PROGRAM INTERRUPT #6 HAS OCCURRED WITH

CHANNEL 16 = 0. (CHANNEL 16 MONITORS

MARK, MARK REJECT AND NAV DSKY.)

OPTICS MARK RECEIVED WITH ALL REQUESTED

MARKS ALREADY PROCESSED.

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

OPTICS MODE SWITCH NOT IN COMPUTER

POSITION WITH OPTICS DRIVE REQUEST MADE.

OPERATOR ERROR LAMP ON.

OPTICS SWITCH ALTERED BEFORE 15 SEC ZERO

TIME ELAPSED.

V05N09 FOR DISPLAY OPTICS NOT AVAILABLE FOR DRIVING WHEN

DRIVE REQUEST RECEIVED.

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

OPTICS DRIVE REQUEST WITH OPTICS NOT

PREVIOUSLY ZEROED.

IMU CDU CHANGE EXCESSIVE AFTER A MARK.

OPTICS MARK RECEIVED WITH MARK SYSTEM

NOT IN USE.

AUTO DISPLAY

V05N09 FLASHING

V05N09 FOR DISPLAY

PROGP-J_M 17 TPI SEARCH - NO SAFE PERICENTER

IN THIS SECTOR.

ACCELEROMETER SATURATED DURING SERVICER

ROUTINE MONITOR (6400 PULSES IN 2 SEC).

V05N09 FOR DISPLAY REQUEST FOR IMU CDU ZERO REJECTED SINCE
IMU IN COARSE ALIGN DUE TO GIMBAL LOCK.

V05N09 FOR DISPLAY [SS TURN ON REQUEST NOT PRESENT FOR

THE REQUIRED 90 SEC PERIOD.

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

IMU NOT OPERATING°

EXCESSIVE ANGLE ERROR BETWEEN DESIRED

AND ACTUAL CDU AFTER COARSE ALIGN COM-

PLETED (ERROR > 20).

V05N09 FOR DISPLAY PIPA FAIL HAS OCCURRED WITH PIPA'S NOT

IN USE.

V05N09 FOR DISPLAY ISS TURN ON REQUESTED WITH IMU OPERATE

SIGNAL NOT PRESENT.

8--7



TABLE 8-11.- CSM 103 ALARM CODES - CONTINUED

.... iiI

i:_'_ _

ALARM CODE

(OCTAL)

214

215

217

220

401

404

405

406

407

421

605

611

612

613

1102

1103

1104

1105

1106

1107

PROGRAM ALARM IS ON

ACTION REQUIRED FOR DISPLAY

V05N09 FOR DISPLAY

AUTO DISPLAY

V05N09 FLASHING

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

VO5N09 FOR DISPLAY

AUTO DISPLAY

VO5N09 FLASHING

AUTO DISPLAY

V05N09 FLASHING

VO5N09 FOR DISPLAY

VO5N09 FOR DISPLAY

V05N09 FOR DISPLAY

AUTO DISPLAY

V05N09 FLASHING

AUTO DISPLAY

V05N09 FLASHING

AUTO DISPLAY

V05N09 FLASHING

AUTO DISPLAY

V05N09 FLASHING

V05N09 FOR DISPLAY

RESTART ON

V05N09 FOR DISPLAY

RESTART ON

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

CSM 104

DESCRIPTION

PROGRAM IS USING THE IMU WHEN THE IMU

IS OFF.

PREFERRED IMU ORIENTATION SELECTED BUT

NOT AVAILABLE.

ERROR RETURN FROM STALL ROUTINEs.

REFSMMAT (REFERENCE STABLE MEMBER MATRIX)

IS BAD.

COMPUTED MIDDLE GIMBAL ANGLE EXCEEDS 60 °

OR DESIRED FINAL MIDDLE GIMBAL ANGLE

EXCEEDS 59.5 ° FOR AN ATTITUDE MANEUVER.

NOT TRACKING LM AND TARGET IS OUTSIDE

THE FIELD OF VIEW (TRUNNION ANGLE > 90°).

TWO STARS NOT AVAILABLE.

REND NAVIGATION NOT OPERATING.

AUTO OPTICS REQUEST TRUNNION ANGLE > 50 ° .

OVERFLOW IN THE ORBITAL INTEGRATION PACKAGE

(W-MATRIX) HAS OCCURRED.

NUMBER OF ITERATIONS EXCEEDS LOOP

MAXIMUM.

NO TIG FOR GIVEN ELEVATION ANGLE.

STATE VECTOR IN WRONG SPHERE OF INFLUENCE.

REENTRY ANGLE OUT OF LIMITS.

FAILURE IN COMPUTER SELF TEST.

ILLEGAL STEP (UNUSED CCS BRANCH) HAS

BEEN EXECUTED IN COMPUTER PROGRAM.

ANOTHER JOB USING THE JOB DELAY ROUTINE.

DOWNLINK RATE IS TOO FAST.

UPLINK RATE IS TOO FAST.

RESTART PHASE TABLE ENTRIES DISAGREE.

ASSUME ERASABLE MEMORY IS DESTROYED.

8-8



ALARMCODE
(:OCTAL)

1201

1202

1203

1206

1207

1210

1211

1301

1302

1407

1410

1426

1427

1501

1502

1520

1600

1601

1602

1703

TABLE 8-II.- CSM 103 ALARM CODES - CONCLUDED

PROGRAM ALARM IS ON

ACTION REOUIRED FOR DISPLAY

RESTART ON

V05N09 FOR DISPLAY

RESTART ON

V05N09 FOR DISPLAY

RESTART ON

V05N09

RESTART ON

V05N09

RESTART ON

V05N09

RESTART ON

V05N09

RESTART ON

V05N09

RESTART ON

V05N09

RESTART ON

V05N09

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

AUTO DISPLAY

V05N09 FLASHING

AUTO DISPLAY

V05N09 FLASHING

RESTART ON

V05N09 FOR DISPLAY

RESTART ON

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

V05N09 FOR DISPLAY

CSM 104

DESCRIPTION

EXECUTIVE OVERFLOW - NO VAC AREAS

AVAILABLE.

EXECUTIVE OVERFLOW - NO CORE SETS

AVAILABLE.

NEW TASK CANNOT BE SUCCESSFULLY INSERTED

INTO WAITLIST.

DISPLAY SYSTEM ADDRESS BUFFERS ARE FULL,

HENCE ANOTHER JOB CANNOT BE ACCOMPLISHED.

NO VAC AREAS AVAILABLE FOR SEXTANT MARKS.

TWO PROGRAMS TRYING TO USE A PARTICULAR

'STALL' ROUTINE AT THE SAME TIME.

OPTICS USE NOT ALLOWED WITH EXTENDED

VERB BEING PERFORMED.

ARC SINE OR ARC COSINE ARGUMENT TOO BIG.

SQUARE ROOT CALLED WITH NEGATIVE ARGUMENT.

VG INCREASING - THRUST POINTING IN WRONG

DIRECTION.

THRUST TOO LOW FOR CROSS PRODUCT STEERING.

IMU ORIENTATION UNSATISFACTORY FOR ENTRY.

IMU ORIENTATION REVERSED FOR ENTRY.

DISPLAY SYSTEM ALARM.

ILLEGAL REQOEST FOR FLASHING DISPLAY.

MAJOR MODE CHANGE (V37) CANNOT BE

ACCEPTED.

OVERFLOW DURING COMPUTATION OF GYRO

DRIFT HAS OCCURRED.

BAD IMU TORQUE.

BAD OPTICS DURING OPTICAL VERIFICATION.

INSUFFICIENT TIME FOR INTEGRATION TIG

WAS SLIPPED.

8-9
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COAST AND ALIGN

TRANSMITTED IN PROGRAMS 00,01p02p03,06,07,11,51,52,53,54

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

1A LIST ID (77777)8 INDICATED COAST AND ALIGN LIST BEING

TRANSMITTED

1B SYNC BITS (77340)8 INDICATES DATA TO FOLLOW

2A

2B

X COMPONENT OF VEHICLE

RX POSITION VECTOR

3A Y COMPONENT OF VEHICLE

3B Ry POSITION VECTOR

4A Z COMPONENT OF VEHICLE

4B RZ POSITION VECTOR

5A X COMPONENT OF VEHICLE

5B VX VELOCITY VECTOR

6A Y COMPONENT OF VEHICLE

6B Vy VELOCITY VECTOR

7A Z COMPONENT OF VEHICLE

7B VZ VELOCITY VECTOR

8A TIME TAG FOR
8B TSV _ AND

CDUX

CDUY

CDUZ

CDUT

ADOT x

ADOTy

#DOT Z

CSM VEHICLE STATE

VECTOR AND TIME

9A

9B

10A

10B

11A

11B

12A

12B

13A

13B

14A

14B

15A

15B

AK

AK1

AK2

RCS FLAGS.

X, Y, AND Z CDU INPUT COUNTERS. READ THE IMU

COUNTERS ZEROED DURING ZERO ENCODE MODE

(IMODES 33 BIT 5 = 1)

TRUNNION CDU INPUT COUNTER

MEASURED BODY RATES ABOUT THE X, Yp AND Z CONTROL

AXES ANY TIME THE RCS DAP IS ON

VEHICLE ATTITUDE ERRORS (RPY) SENT TO FDAI.

DURING PII, THE VALUE IS DIVIDED BY 4 SO THAT'

MAXIMUM ERROR IS 4 X 16-2/3 DEG. DURING RCS DAP

OPERATION EITHER TOTAL ATTITUDE OR DAP FOLLOWING

ERROR IS DISPLAYED (DETERMINED BY FLAGWORD 0

BIT 9).

BIT

15

14

13

12

11

SET RESET

NOT USED

RATE FILTER NOT RATE FILTER INITIALIZED

INITIALIZED

ROLL RATE DAMPING.

REQUIRED
PITCH RATE D_ING

REQUIRED
YAW RATE DAMPING

REQUIRED

8-i0
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01,02,03j06,07,11_51,52,53,54

CSM 104

WORD NO.

15B

DESCRIPTION

RCSFLAGS

REAL-TIME SIGNIFICANCE

BIT

10

9

8

7

6

5

4

3

2

1

SET RESET

-ROLL RHC INPUT

+ROLL RHC INPUT

-YAW P.HC INPUT
,m,

+YAW RHC INPUT

-PITCH RHC INPUT

+PITCH RHC INPUT

COMPUTE AK'S (ATTITUDE PERFOPJ_ NEEDLER TO

ERRORS) DISPLAY AK'S

0_3RDITHRuPASS 0 I THRu2NDP/_SS I I THRuINITIALPASS
0 )NEEDLER 1 NEEDLER 1 NEEDLER

IINITIALIZE T6 PROGRAM

16A THETAD x X_ Yp AND Z REFERENCE CDU ANGLES FOR THE ATTITUDE

16B THETADy HOLD ROUTINE. INTERMEDIATE DESIRED CDU ANGLES

17A THETAD Z FOR AUTO MANEUVER ROUTINE.

MOST SIGNIFICANT HALF OF X INCREMENTAL GIMBAL

17B DELCDU X ANGLE USED IN AUTOMATIC MANEUVERS

18A
TIG TIME OF IGNITION

18B

19A BESTI FIRST STAR NUMBER MULTIPLIED BY 6

19B BESTJ SECOND STAR NUMBER MULTIPLIED BY 6

20A MARKDOWN (TIME2)

MARKDOWN+I (TIME1)20B

21A MARKDOWN+2 (CDUY)

21B MARKDOWN+3 (CDUS)

22A MARKDOWN+4 (CDUZ)

22B MARKDOWN+5 (CDUT)

MARK DATA FOR THE FIRST MARK

23A MARKDOWN+6 (CDUX)

EFFECT OF RATE OF CHANGE OF REQUIRED VELOCITY
23B BDT AND GRAVITY DURING DT UPON VELOCITY-TO-BE GAINED

24A MARK2DWN (TIME2)

24B MARK2DWN+I (TIME1)

25A MARK2DWN+2 (CDUY)

25B MARK2DWN+3 (CDUS)

26A MARK2DWN+4 (CDUZ)

26B MARK2DWN+5 (CDUT)

MARK DATA FOR THE SECOND MARK

27A MARK2DWN+6 (CDUX)

MOST SIGNIFICANT HALF OF THE Y COMPONENT OF A
27B UNITV+2

UNITIZED VELOCITY USED DURING REENTRY

¸,iLl'_'
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01,,02,,03,06,07,11,.51,52,53,54

CSM 104

WORD NO. DESCRIPTION

28A
HAPO

28B

29A HPER
29B

30A

30B

31A

31B

REAL-TIME SIGNIFICANCE

ALTITUDE OF APOGEE

ALTITUDE OF PERIGEE

RSP-RREC DOWNRANGE RECOVERY RANGE ERROR

VGTIG X

32A

32B VGTIGy

33A

33B

34A

34B XX

35A

35B Xy

36A

36B XZ

37A

37B YX

38A

38B YY

39A

39B

VGTIG Z

YZ

FLAGWORD 0

CPHIFLAG

JSWITCH

MIDFLAG

MOONFLAG

NORFHOR

ZMEASURE

NEEDLFLG

IMUSE

RNDVZFLG

R53FLAG

F2RTE

TRUNFLAG

FREEFLAG

B29FLAG

KFLAG

40A

40B FLAGWORD 1

NJETSFLG

STIKFLAG

X, Y, AND Z COMPONENTS OF VELOCITY TO BE GAINED.

NOT USED IN COAST AND ALIGN PROGRAMS

REESMMAT

BIT

15

14

13

12

SET RESET

OUTPUT OF CALCGA IS OUTPUT OF CALCGA IS

CPHIX THETAD

INTEGRATION OF W INTEGRATION OF STATE

MATRIX VECTOR

INTEGRATION WITH INTEGRATION WITHOUT

SOLAR PERTURBATIONS SOLAR PERTURBATIONS

MOON IS SPHERE OF EARTH IS SPHERE OF

INFLUENCE INFLUENCE.
11 NOT USED IN COAST AND ALIGN LIST

10 NOT USED IN COAST AND ALIGN LIST

9 TOTAL ALTITUDE A/P FOLLOWING

ERROR DISPLAYED ERROR DISPLAYED

8 IMU IN USE IMU NOT IN USE

7 NOT USED IN COAST AND ALIGN LIST

6 V51 INITIATED V51 NOT INITIATED

5 NOT USED IN COAST AND ALIGN LIST

4 DRIVING OF TRUNNION DRIVING OF TRUNNION

ALLOWED NOT ALLOWED

3 USED TO CONTROL INTERNAL SUBROUTINE

PERFOPJ_aN.CE ...

2 NOT USED

1 NOT USED IN COAST AND ALIGN LIST

BIT SET RESET

15 .TWO JET RCS, BURN FOUR JET RCS BURN
14 RHC CONTROL OF RCS CMC CONTROL OF RCS
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01,02,03,06,07,11,51,52,53,54

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

SET RESET40B

41A

41B

FLAGWORD 1

ERADFLAG

ENG2FLAG

TARGIFLG

R23FLG

VEHUPFLG

UPDATFLG

IDLEFAIL

TRACKFLG

SLOPESW

AVEGFLAG

=LAGWORD 2

DRIFTFLG

R21MARK

22DSPFLG

STERRSW

CYCLESW

IMPULSW

XDELVFLG

ETPIFLAG, FIRSTFLG OPTNSW
FINALFLG

AVFLAG

PFRATFLG

CALCMAN3

CALCMAN2

NODOFLAG

FLAGWORD 3

GLOKFAIL

REFSMFLG

LUNAFLAG

P22MKFLG

VFLAG

O_ONFLG

PRECIFLG

CULTFIJ_

'ORBWFLAG

STATEFLG

BIT

13

12

11

10

9

8

7

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

6

5

4

BIT

15

14

13

12

11

10

9

8

7

6

COMPUTE REARTH FISCHER

ELLIPSOID

USE CONSTANT REARTH

PAD RADIUS

NOT USED

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

CMS STATE VECTOR LM STATE VECTOR BEING

BEING UPDATED UPDATED

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

AVERAGE G (SERVICER) AVERAGE G (SERVICER)

TO CONTINUE TO CEASE

SET RESET

T3RUPT CALLS GYRO T3RUPT DOES NO GYRO

COMPENSATION COMPENSATION

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED

NOT USED IN COAST AND. ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AN..D_LIGN LIST

PREFERRED ATTITUDE PREFERRED ATTITUDE

COMPUTED NOT COMPUTED

NO GIMBAL LOCK GIMBAL LOCK AVOIDANCE

AVOIDANCE REQUIRED REQUIRED

PERFORM MANEUVER BYPASS STARTING

STARTING PROCEDU.RE PROCEDURE
V37 NOT PERMITTED V37 PERMITTED

SET RESET

NOT USED

GIMBAL LOCK HAS NOT IN GIMBAL LOCK

OCCURRED

REFSMMAT GOOD REFSMMAT NO GOOD
LUNAR LAT-LONG EARTH LAT-LONG

NOT USED IN COAST AND ALIGN'LIST "

LESS THAN TWO STARS TWO STARS IN FIELD OF

IN FIELD OF VIEW VIEW

NOT USED IN COAST AND ALIGN LIST

CSMPREC OR LEMPREC INTEGRV OR INTEGRVS

CALLED CALLED

STAR OCCULTED STAR NOT OCCULTED

W MATRIX VALID FOR W MATRIX INVALID FOR

ORBITAL INTEGRATION ORBITAL INTEGRATION

PERMANENT STATE PERMANENT STATE VECTOR

VECTOR UPDATED NOT UPDATED

8-13
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01j02,03j06,07,11,51,52,53,54

CSM 104

WORD NO.

41B

42A

42B

DESCRIPTION

FLAGWORD 3

INTYPFLG

VINTFLAG

D60R9FLG

DIMOFLAG

FLAGWORD 4

MRKIDFLG

PRIODFLG

NEMIDFLG

PDSPFLAG

MWAITFLG

NWAITFLG

MRKNVFLG

NRMNVFLG

PRONVFLG

PINBRFLG

MRUPTFLG

NRUPTFLG

MKOVFLAG

XDSPFLAG

FLAGWORD 5

DSKYFLAG

V59FLAG

INCORFLG

BIT

4

3

2

1

BIT

15

14

13

12

11

10

REAL-TIME SIGNIFICANCE

SET RESET

CONIC INTEGRATION ENCKE INTEGRATION ..

CSM STATE VECTOR

BEING INTEGRATED

DIMENSION OF W IS 9

=OR INTEGRATION

LM STATE VECTOR BEING

INTEGRATED

DIMENSION OF W IS 6

FOR INTEGRATION

W MATRIX IS TO BE W MATRIX IS NOT TO

USED USED

SET RESET

MARK DISPLAY IN

ENDIDLE

PRIORITY DISPLAY IN

ENDIDLE

NORMAL DISPLAY IN

ENDIDLE

CAN NOT INTERRUPT

_RIORITY DISPLAY

NO MARK DISPLAY IN

ENDIDLE

NO PRIORITY DISPLAY IN

ENDIDLE

NO NORMAL DISPLAY IN

ENDIDLE

NO HIGHER PRIORITY DIS-HIGHER PRIORITY DIS-

PLAY OPERATING WHEN PLAY OPERATING WHEN

MARK DISPLAY INITIATED MARK DISPLAY INITIATED

HIGHER PRIORITY DIS- NO HIGHER PRIORITY DIS-

PLAY OPERATING WHEN _LAY OPERATING WHEN

NORMAL DISPLAY NORMAL DISPLAY

INITIATED INITIATED

ASTRONAUT USING KEY- _STRONAUT NOT USING

BOARD WHEN MARK DIS- KEYBOARD WHEN MARK

PLAY INITIATED DISPLAY INITIATED

ASTRONAUT USING ASTRONAUT NOT USING

KEYBOARD WHEN NORMAL KEYBOARD WHEN NORNAL

DISPLAY INITIATED DISPLAY INITIATED

ASTRONAUT USING

KEYBOARD WHEN

PRIORITY DISPLAY

INITIATED

ASTRONAUT HAS INTER-

=ERED WITH EXISTING

DISPLAY

5 MARK DISPLAY INTER-

RUPTED BY PRIORITY

DISPLAY

4 NORMAL DISPLAY INTER-

RUPTED BY PRIORITY

OR MARK DISPLAY

3 MARK DISPLAY OVER

NORMAL

2

1

NOT USED

MARK DISPLAY NOT

TO BE INTERRUPTED

SETBIT

15

14

13

12

11

ASTRONAUT NOT USING

KEYBOARD WHEN

PRIORITY DISPLAY

INITIATED

ASTRONAUT HAS NOT INTER-

FERED WITH EXISTING

DISPLAY
MARK DISPLAY NOT INTER-

RUPTED BY PRIORITY

DISPLAY

NORMAL DISPLAY NOT INTER-

RUPTED BY PRIORITY OR

MARK DISPLAY

NO MARK DISPLAY OVER

NORMAL

DISPLAYS SENT TO DSKY l RESETNO DISPLAYS TO DSKY

NOT USED

NOT USED

NOT USED IN COAST AND ALIGN 'LIST

NOT USED IN COAST AND ALIGN LIST
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01,02,03p06,07,11,51,52,53,54

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

42B

43A

43B

44A

F LAGWORD 5

PRFTRKAT

DMENFLG

COMPUTER

ENGONFLG

3AXISFLG

GRRBKFLG

R60FLAG

SOLNSW

MGLVFLAG

RENDWFLG

FLAGWORD 6

DAPBIT1, DAPBIT2

ENTRYDSP

CMDAPARM

GAMDIFSW

GONEPAST

RELVELSW

KNOWNFLG

FIRSTPAS

HINK

INRLSW

LATSW

.05GSW

CM/DSTBY

GYMDIFSW

FLAGWORD 7

TERMIFLG

ITSWICH

IGNFLAG

ASTNFLAG

TIMRFLAG

NORMSW

RVSW

GONEBY

IDLEFLAG

V37FLAG

NOUPFLAG, R32FLAG

UPLOCKFL

VERIFLAG

ATTCHFLG

TFFSW

FLAGWORD 8

RPQFLAG

NEWIFLG

SET '__REsET

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

COMPUTER IS CMC _IS LGC

NOT USED IN COAST AND ALIGN LIST

MANEUVER SPECIFIED BY ]MANEUVER SPECIFIED BY
l

THREE #0<ES _IS_._______
BACKUP GRR RECEIVED JBACKUP GRR NOT RECEIVED

NOT USED IN COAST ANDALIGN LIST

NOT USED IN COAST AND. ALIGN LIST

NOT USED IN COASTAND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

SET ] RESET

OR RCS TVC SATURN

0 ENTRY 1 DAP 0 DAP 1 DAP

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

14

13

12

Ii

I0

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

SET_ ] RESET

NOT USED IN COAST AND ALIGN LIST

k-6-f_ _ _-6A-_ LIS-iTf_

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

k-6fu-_ _ _-B-_-CT_ LIs-L-Tgf_

F6_ u--_IN_ _7 A--_ LIS--T_
N-O-D_N ITO--T-6-R_ --

_ERT] AVERJ_GE G (SERVICER)

RUNNING -i OFF _

NEITHER CSM NOR LM } EITHER STATE VECTOR

STATE VECTOR MAY BE IMAY BE UPDATED

UPDATED ---i

K-_-K FAIL ___I NO K-_-K FAIL .
NOT USED IN COAST AND ALIGN LIST

_ALIGN LIST

SET_

NOT COMPUTED

_ U--_D------
13 JFIRST PASS THROUGH

______L INTEGRATION

R__ RESET

COMPUTED .

I TO-_c_EGRATION
I OF INTEGRATION
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGR/_MS 00,0i,02,03,06,07,11,51,52,53,54

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

SET RESET44A FLAGWORD 8

CMOONFLG

LMOONFLG

ADVTRK

P39/79SW

SURFFLAG

INFINFLG

ORDERSW

APSESW

BIT

12

11

10

9

8

7

6

5

PERMANENT CSM STATE

IN LUNAR SPHERE

PERMANENT LM STATE

IN LUNAR SPHERE

ADVANCE GROUND TRACK

SIGHTING WANTED

PERMANENT CSM STATE

IN EARTH SPHERE

PERMANENT LM STATE

IN EARTH SPHERE

NOT ADVANCED GROUND

TRACK

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

1ST ORDER ITERATOR 12ND ORDER ITERATOR

NOT USED IN COAST AND ALIGN LIST

4 NOT USED IN COAST AND ALIGN LIST

3 NOT USED

2 NOT USED

1 NOT USED IN COAST AND ALIGN LIST

SET I RESET

COGAFLAG

360SW

44B FLAGWORD 9

SWTOVER

V67FLAG

BIT

15 NOT USED IN COAST AND ALIGN LIST

14 NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

MAX DB SELECTED IFta0< DB NOT SELECTED

NOT USED IN COAST AND_LIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AND ALIGN LIST

NOT USED IN COAST AN_ ALIGN LIST

NOT USED

COMPUTE TOTAL ATTITUDE COMPUTE TOTAL ATTITUDE

ERRORS WRT N22 (V62) ERRORS WRT N17 (V63)

5 CAUSE INTEGRATION TO ALLOW INTEGRATION TO

EXIST AT NEXT TIME CONTINUE

STOP

V82EMFLG

NBavXDBFLG

V94FLAG

SAVECFLG

VHFRFLAG

SOURCFLG

N22ORN17

QUITFLAG

R31FLAG

MIDIFI_#G

MIDAVFLG

AVEMIDSW

13

12

11

10

9

8

7

6

4 NOT USED'IN COAST AND ALIGN LIST

3 INTEGRATE TO TDEC INTEGRATE TO THE THEN-

PRESENT TIME

INTEGRATION ENTERED INTEGRATION WAS NOT •

FROM ONE OF MIDTOAV ENTERED VIA MIDTOAV

PORTALS

AVETOMID CALLING FOR NO AVETOMID W INTEGER

W MATRIX INTEGER ALLOW SET UP OF RN,

DON'T WRITE OVER RN, VN, PIPTIME

VN t PIPTIME

45A

45B

46A

46B

47A

47B

48A

48B

49A

49B

50A

50B

DSPTAB

DSPTAB + i

DSPTAB + 2

DSPTAB + 3

DSPTAB + 4

DSPTAB + 5

DSPTAB + 6

DSPTAB + 7

DSPTAB + 8

DSPTAB+ 9

DSPTAB + 10

DSPTAB + 11

DISPLAY TABLE CODES FOR GENERATIO_OF DSKY NUMERICS

USED TO INDICATE VERB-NOUN MAJOR MDDE AND

R1, R2, AND R3 DISPLAYS

DISPLAY TABLE OF DSKY STATUS LIGHTS

604008 = PROGRAM CAUTION, 602008 = TRACKER WARNING

600208 = NO ATTITUDE n 600408 = GIMBAL LOCK
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01,02,03,06,07j 11,51, 52,53, 54

CSM 104

WORD NO. DESCRIPTION

51A TIME2p TIME1
51B

52A X COMPONENT OF "OTHER"

52B RX VEHICLE POSITION

53A Y COMPONENT OF "OTHER"

53B Ry VEHICLE POSITION

54A Z COMPONENT OF "OTHER"

54B RZ VEH ICLE POS IT ION

55A X COMPONENT OF "OTHER"

55B VX VEHICLE VELOCITY

56A Y COMPONENT OF "OTHER"

56B Vy VEHICLE VELOCITY

57A

57B

58A

58B

59A

59B

60A

60B

61A

61B

62A

62B

63A

63B

64A

64B

65A

Z COMPONENT OF "OTHER"

Vz VEHICLE VELOCITY

TIME TAG FOR "OTHER"

TOTHER STATE VECTOR

CDUX

CDUY

CDUZ

CDUT

ADOT X

ADOTy

ADOT Z

AK

AK1

AK2

REAL-TIME SIGNIFICANCE

COMPUTER CLOCK INDICATING ELAPSED TIME SINCE LIFTOFF

"OTHER" VEHICLE STATE VECTOR

SAME AS 9A

SAME AS 9B

SAME AS 10A

SAME AS 10B

SAME AS IIA, lIB

SAME AS 12A, 12B

SAME AS 13A, 13B

SAME AS 14A

SAME AS 14B

SAME AS 15A

65B RCSFLAGS SAME AS 15B

66A

66B

67A

THETAD x

THETADy
THETAD 7

SAME AS 16A

SAME AS 16B

SAME AS 17A

67B DELCDUx ' SAME AS 17B
i

68A
68B RSBBQ, +1

l

VALUE OF BBANK AND Q REGISTERS AT THE TIME

OF A RESTART
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00_01,02,03,06,07,11,51p52,53,54

CSM 104

[ k

WORD NO.

69A

69B

70A

70B

71A

71B

72A

72B

73A

73B

74A

74B

75A

75B

76A

76B

DESCRIPTION

CADRFLSH

CADRFLSH+I

CADRFLSH+2

REAL-TIME SIGNIFICANCE

VALUE OF RETURN ADDRESS INFOpjv_TION FOR LAST

REQUESTED PRIORITY DISPLAY

VALUE OF RETURN ADDRESS INFORMATION FOR LAST

REQUESTED MARK

VALUE OF RETURN ADDRESS INFORMATION FOR LAST

NORMAL DISPLAY REQUESTED

FAILREG CONTAINS ALARM CODE OF FIRST ALARM RECEIVED

FAILREG+I CONTAINS ALARM CODE OF SECOND ALARM RECEIVED

FAILREG+2 CONTAINS ALARM CODE OF THIRD ALARM RECEIVED

CDUS SHAFT CDU INPUT COUNTER

PIPAX

PIPAY

PIPAZ

OGC

IGC

MGC

77A FLAGWORD 10

77B FLAGWORD 11

78A

78B
TEVENT

79A LAUNCHAZ
79B

Xp Yp AND Z PIPA INPUT COUNTERS. ZEROED AT THE

START OF AVERAGE G, READ EVERY 2 SEC DURING

AVERAGE G ROUTINE.

X GYRO TORQUE ANGLE.

Y GYRO TORQUE ANGLE.

Z GYRO TORQUE ANGLE.

BIT SET I RESET

15
14

13

12 NOT USED

11 NOT USED

10 NOT USED

9 NOT USED

8 NOT USED

7 INTEGRATION ROUTINE INTEGRATION ROUTINE NOT

TO BE RESTARTED TO BE RESTARTED

6 NOT USED

5 NOT USED

4 NOT USED

3 NOT USED

2 NOT USED

1 NOT USED

NOT USED

VALUE OF COMPUTER CLOCK WHEN LIFTOFF OCCURREDj

WHEN SPS ENGINE CAME ON OR WHEN SPS ENGINE SHUT OFF

LAUNCH AZIMUTH ANGLE (ANGLE FROM NORTH TO

X STABLE MEMBER)

NOT USED
INTEGRATION IN INTEGRATION NOT IN

PROGRESS PROGRESS

NOT USED
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01z02,03,06,07,11,51p52,53,54

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

80A

80B.

OPTMODES BIT SIET RESET

HOLDFLAG

15 NOT ASSIGNED - SHOULD BE ZERO

14 NOT ASSIGNED - SHOULD BE ZERO

13 NOT ASSIGNED - SHOULD BE ZERO

12 NOT ASSIGNED - SHOULD. BE ZERO

iI NOT ASSIGNED - SHOULD BE ZERO

10 INDICATES OPTICS HAS

BEEN ZEROED SINCE

LAST FRESH START

ALARM 1208 WILL BE

GENERATED IF ATTEMPT

IS MADE TO ZERO OPTICS

OPTICS MODE SWITCH RESET BY FRESH START

IN COMPUTER POSITION OR MODE OTHER THAN CMC

8 NOT ASSIGNED - SHOULD BE ZERO
NO OPTICS CDU FAIL

PRESENTLY

OPTICS CDU FAIL

PRESENTLY

NOT ASSIGNED - sHouLD BE ZERO

OPTICS MODE SWITCH OPTICS MODE SWITCH IN

NOT IN CMC POSITION CMC POSITION

OPTICS ZERO SWITCH OPTICS ZERO SWITCH IN

NOT IN ZERO POSITION ZERO POSITION

(BITS 4 t 5 = 1'S OPTICS IN MANUAL MODE)

3 NOT ASSIGNED - SHOULD BE ZERO

2 NOT ASSIGNED - SHOULD BE ZERO

1 NOT ASSIGNED - SHOULD BE ZERO

USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL

IN CSM RCS DAP. IF >+0, PERFORM ATTITUDE HOLD

ABOUT ANGLES CONTAINED IN CDU INPUT COUNTERS

(PRESENT IMU ANGLES). IF = +0, PERFORM ATTITUDE

HOLD ABOUT EXISTING REFERENCE. IF <+0, AUTOMATIC
STEERING IS TO BE PERFORMED.

81A LENtMASS MASS OF THE LM

81B CSMMASS MASS OF THE CSM

DAPDATR1 I

LOADED WITH V48N46E

82A BITS

15 NOT USED - SHOULD BE ZERO

14 01N O 01LMoFF IlLMONRcs IlSATURNDAP
13 0 DAP I RCS DAP 0 DAP 1

12 NOT usED - SHOULD BE ZERO

11 NOT USED - SHOULD BE ZERO

,oxT SLATONS0ORIIAC, oUSF01ACUSEIlUSEoO
7 USES 0 1 QUADS 1 QUADS 0 QUADS

9 NOT USED - SHOULD BE ,ZERO

8 NOT USED - SHOUL D BE ZERO
6 NOT USED - SHOULD BE ZERO

5 NOT USED - SHOULD BE ZERO

ANGULAR DEADBA_D FOR

AUTOMATIC MANEUVERS

0 - -+0.5° DEADBAND

1 - -+5.0° DEADBAND

ATTITUDE HOLD AND

3 NOT USED - SHOULD BE ZERO

2 5PECIFY_IANEUVER0 I "i5° I 'i °
I _TE 0 S C S C

"_o 4.....5 ° 1
/

SEC

!i:¸i

s?

r
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01,02,03,06,07,11,51,52,53,54

CSM 104

WORD NO.

80A OPTMODES

REAL-TIME SIGNIFICANCE

BIT

15

14

13

12

11

10

DESCRIPTION

9

8

7

6

5

"'4

SET RESET

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

INDICATES OPTICS HAS ALARM 1208 WILL BE

BEEN ZEROED SINCE GENEP_ATED IF ATTEMPT

LAST FRESH START IS MADE TO ZERO OPTICS

OPTICS MODE SWITCH RESET BY FRESH START

IN COMPUTER POSITION OR ivy)DE OTHER THAN CMC

NOT ASSIGNED - SHOULD BE ZERO

OPTICS CDU FAIL NO OPTICS CDU FAIL

PRESENTLY PRESENTLY
NOT ASSIGNED - SHOULD BE ZERO

OPTICS MODE SWITCH OPTICS MODE SWITCH IN

NOT IN CMC POSITION CMC POSITION

OPTICS ZERO SWITCH OPTICS ZERO SWITCH IN

NOT IN ZERO POSITION ZERO POSITION

(BITS 4, 5 = 1'S OPTICS IN MANUAL MODE)

3 NOT ASSIGNED - SHOULD BE ZERO

2 NOT ASSIGNED - SHOULD BE ZERO

1 NOT ASSIGNED - SHOULD BE ZERO

USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL

IN CSM RCS DAP. IF >+0, PERFORM ATTITUDE HOLD
ABOUT ANGLES CONTAINED IN CDU INPUT COUNTERS

80B HOLDFLAG (PRESENT IMU ANGLES). IF = +0, PERFORM ATTITUDE

HOLD ABOUT EXISTING REFERENCE. IF <+0, AUTOMATIC
STEERING IS TO BE PERFORMED.

81A LEMMASS MASS OF THE LM

81B CSMMASS MASS OF THE CSM

DAPDATR1

LOADED WITH V48N46E

82A BITS

15 NOT USED - SHOULD BE ZERO

14 01N O 01LMoFF IlLMONRcs IISATURNDAP
13 0 DAP 1 RCS DAP 0 DAP 1

12 NOT USED - SHOULD BE ZERO

11 NOT USED - SHOULD BE ZERO

iox oNs0ORII SEAO OD01ACUSEIIOSEOO
7 USES 0 1 QUADS 1 QUADS 0 QUADS

9 NOT USED - SHOULD BE ZERO

• 8 NOT USED - SHOULD BE ZERO

6 NOT USED - SHOULD BE ZERO

5 NOT USED - SHOULD BE ZERO

ANGULAR DEADBA]_) FOR ATTITUDE HOLD AND

AUTOMATIC MANEUVERS

0 - -+0.5° DEADBAND

1 - -+5.0° DEADBAND

3 NOT USED - SHOULD BE ZERO

2 E ERSPFC 017°01i°11ZcIi
1 RATE 0 S C 1 S C 0 S ( ii

.B° 4

/

SEC

']..
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01,02,03,06,07,11,51,52,53,54

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

80A OPTMODES BIT SET RESET,

15 NOT ASSIGNED - SHOULD BE ZERO

14 NOT ASSIGNED - SHOULD BE ZERO

13 NOT ASSIGNED - SHOULD BE ZERO

12 NOT ASSIGNED - SHOULD BE ZERO
11 NOT ASSIGNED - SHOULD BE ZERO

10 INDICATES OPTICS HAS

BEEN ZEROED SINCE

LAST FRESH START

ALARM 1208 WILL BE

GENERATED IF ATTEMPT

IS MADE TO ZERO OPTICS

OPTICS MODE SWITCH RESET BY FRESH START

IN COMPUTER POSITION OR MODE OTHER THAN CMC

8 NOT ASSIGNED - SHOULD BE ZERO

7 OPTICS CDU FAIL

PRESENTLY

NO OPTICS CDU FAIL

PRESENTLY

6 NOT ASSIGNED - SHOULD BE ZERO

5 OPTICS MODE SWITCH

NOT IN CMC POSITION
"'4

OPTICS MODE SWITCH IN

CMC POSITION

OPTICS ZERO SWITCH OPTICS ZERO SWITCH IN

NOT IN ZERO POSITION ZERO POSITION

(BITS 4, 5 = 1'S OPTICS IN MANUAL MODE)

3 NOT ASSIGNED - SHOULD BE ZERO

2 NOT ASSIGNED - SHOULD BE ZERO

1 NOT ASS'IGNED - SHOULD BE ZERO

USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL

IN CSM RCS DAP. IF >+0, PERFORM ATTITUDE HOLD

ABOUT ANGLES CONTAINED IN CDU INPUT COUNTERS

80B HOLDFLAG (PRESENT IMU ANGLES). IF = +0, PERFORM ATTITUDE

HOLD ABOUT EXISTING REFERENCE. IF <+0, AUTOMATIC

STEERING IS TO BE PERFORMED.

81A LEWNASS MASS OF THE LM

81B CSMMASS MASS OF THE CSM

82A DAPDATR1 BITS

LOADED WITH V48N46E 15 NOT USED - SHOULD BE ZERO

1401N O 01LM IlLM ON 1 f
OFF RCS SATURN

13 0 DAP 1 RCS DAP 0 DAP 1 DAP

12 NOT USE'D - SHOULD BE ZERO

11 NOT USED - SHOULD BE.ZERO

10 X TRANSLATIONS 0OR11 AC&BDUSE 0 I AcUSE 11 BDUSE
7 USES 0 1 QUADS 1 QUADS 0 QUADS

9 NOT USED - SHOULD BE ZERO

• 8 NOT USED - SHOULD BE ZERO

6 NOT USED - SHOULD BE ZERO

5 NOT USED - SHOULD BE ZERO

4 ANGULAR DEADBAND FOR ATTITUDE HOLD AND

AUTOMATIC MANEUVERS

0 - -+0.5° DEADBAND

i - +5.0 ° DEADBAND
3 NOT USED - SHOULD BE 'ZERO

2SPECIFY1MANEUVERRATE 0l'i!30S ( I 'i°S C I "!°S C 'ili

.'_o 4
/

SEC
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01,02,03,06,07,11,51,52,53,54

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

CSM 104

80A

80B.

OPTMODES BIT SET RESET

HOLDFLAG

15 NOT ASSIGNED - SHOULD BE ZERO

14 NOT ASSIGNED - SHOULD BE ZERO

13 NOT ASSIGNED - SHOULD BE ZERO

12 NOT ASSIGNED - SHOULD BE ZERO

II NOT ASSIGNED - SHOULD BE ZERO

10 INDICATES OPTICS HAS

BEEN ZEROED SINCE

LAST FRESH START

ALARM 1208 WILL BE
GENEP4_TED IF ATTEMPT

IS MADE TO ZERO OPTICS

OPTICS MODE SWITCH RESET BY FRESH START

IN COMPUTER POSITION OR MODE OTHER THAN CMC

8 NOT ASSIGNE D - SHOULD BE ZERO

7 OPTICS CDU FAIL NO OPTICS CDU FAIL

PRESENTLY PRESENTLY

6 NOT ASSIGNED - sHouLD BE ZERO

5 OPTICS MODE SWITCH OPTICS MODE SWITCH IN

NOT IN CMC POSITION CMC POSITION

4 OPTICS ZERO SWITCH OPTICS ZERO SWITCH IN

NOT IN ZERO POSITION ZERO POSITION

(BITS 4 t 5 = 1'S OPTICS IN MANUAL MODE)

3 NOT ASSIGNED - SHOULD BE ZERO

2 NOT ASSIGNED - SHOULD BE ZERO

1 NOT ASSIGNED - SHOULD BE ZERO

USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL

IN CSM RCS DAP. IF >+0, PERFORM ATTITUDE HOLD

ABOUT ANGLES CONTAINED IN CDU INPUT COUNTERS

(PRESENT IMU ANGLES). IF = +0, PERFORM ATTITUDE

HOLD ABOUT EXISTING REFERENCE. IF <+0, AUTOMATIC
STEERING IS TO BE PERFORMED.

81A LENIv_ASS MASS OF THE LM

81B CSMMASS MASS OF THE CSM

DAPDATR1

LOADED WITH V48N46E

82A BITS

15 NOT USED - SHOULD BE ZERO

14 01N O 01LMoFF IlLMONRcs IlSATURNDAP
13 0 DAP 1 RCS DAP 0 DAP 1

12 NOT USED - SHOULD BE ZERO

11 NOT USED - SHOULD BE ZERO

,oxT S'ATIONS0ORIIOSEAC OO01AcUSFIIOSEOO
7 USES 0 1 QUADS 1 QUADS 0 QUADS

9 NOT USED - SHOULD BE ZERO

8 NOT USED - SHOULD BE ZERO
6 nOT USED - SHOULD BE ZERO

5 NOT USED - SHOULD BE ZERO

ANGULAR DEADBAbD FOR ATTITUDE HOLD AND

AUTOMATIC MANEUVERS

0 - ±0.5 ° DEADBAND

1 - ±5.0 ° DEADBAND

3 NOT USED - SHOULD BE ZERO

2 MANEUVERSPECIFY0 I "i5°
1 RATE 0 S C

.'_o 4°Ii° i°
1 S C 0 S C 'i SEC

/

/,-c

/'
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01,02,03,06,07,11,51j52,53,54

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

82B DAPDATR2 BITS

83A

83B

84A

84B

85A

85B

86A

86B

87A

87B

88A

88B

89A

89B

90A

ERRORx

ERRORy

ERRORz

THETAD x

WBODY

WBODY1

WBODY 2

REDOCTR

THETAD

TH ETAD+ 1

THETAD+2

IMODES30

15 NOT USED - SHOULD BE ZERO

14 NOT USED - SHOULD BE ZERO

13 ROLL JET SELECTION

0 - USE QUAD AC FOR ROLL MANEUVERS

1 - USE QUAD BD FOR ROLL MANEUVERS

12 NOT USED - SHOULD BE ZERO

11 NOT USED - SHOULD BE ZERO

10 AQUAE) FAIL

0 - QUAD A IS OK

1 - QUAD A FAILED

9 NOT USED - SHOULD BE ZERO

8 NOT USED - SHOULD BE ZERO

7 B QUAD FAIL

0 - QUAD B IS OK

1 - QUAD B FAILED
6 NOT USED - SHOULD BE ZERO

5 NOT USED - SHOULD BE ZERO

C QUAD FAIL

0 - QUAD C IS OK

1 = QUAD C FAILED

3 NOT USED - SHOULD BE ZERO
2 NOT USED - SHOULD BE ZERO

i QUAD FAIL
- QUAD D IS OK

- QUAD D FAILED

INTERMEDIATE ATTITUDE ERRORS cOMPUTED DURING CSM

RCS DAP (DAP FOLLOWING ERRORS). ERRORS IN CONTROL

COORDINATES AND ARE LOADED INTO AK'S FOR FDAI DIS-

PLAY WHEN FWD0 BIT 9 = 0

SAME AS 16A

DESIRED BODY ROLL RATE ABOUT CONTROL AXIS

DESIRED BODY PITCH RATE ABOUT CONTROL AXIS

DESIRED BODY YAW RATE ABOUT CONTROL AXIS

INDICATES THE NUMBER OF RESTARTS WHICH HAVE

OCCURRED SINCE LAST FRESH START

FINAL DESIRED X CDU ANGLE

FINAL DESIRED Y CDU ANGLE

FINAL DESIRED Z CDU ANGLE

BIT SET

15 IMU TEMPERATURE OUT

OF LIMITS

14 NO ISS TURN ON

REQUEST PRESENT

RESET

IMU TEMPERATURE WITHIN

LIMITS

ISS TURN ON REQUEST
PRESENT
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COASTANDALIGN- Continued
TRANSMITTED IN PROGRAMS 00,01,02,03,06,07,11,51,52,53_54

CSM 104

WORD NO.

90A

90B

91A

DESCRIPTION

IMODES30

IMODES33

CHANNEL II

BIT

13

12

11

I0

9

8

• ,BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

REAL-TIME SIGNIFICANCE

BIT

15

14

13

12

SET

NO IMU FAIL

NO ICDU FAIL

NO IMU CAGE

COMMANDED

RESET

IMU FAIL HAS OCCURRED

ICDU FAIL HAS OCCURRED
IMU CAGE HAS BEEN

COMMANDED

NO PIPA FAIL PIPA FAIL HAS OCCURRED
IMU NOT OPERATING IMU OPERATING

USED IN IMU TURN-ON SEQUENCING MOST LIKELY

BE ZERO

SAME AS BIT 8

IMU INITIALIZATION IMU NOT IN

BEING ACCOMPLISHED INITIALIZATION

INHIBIT ALARM 2128 DO NOT INHIBIT ALARM

IF PIPA FAIL OCCURS 2128 IF PIPA FAIL

OCCURS

II_-IIBIT ISS WARNING DO NOT INHIBIT ISS

LAMP FROM BEING WARNING LAMP FROM

TURNED ON IF IMU BEING TURNED ON IF

FAIL OCCURS IMU FAIL OCCURS

INHIBIT ISS WARNING DO NOT INHIBIT ISS

LAMP FROM BEING WARNING LAMP FROM

TURNED ON IF ICDU BEING TURNED ON IF

FAIL OCCURS ICDU FAIL OCCURS

TURN-ON DELAY FAIL- NO TURN-ON DELAY

URE (ALARM 2078) FAILURE

INHIBIT ISS WARNING DO NOT INHIBIT ISS

LAMP FROM BEING WARNING LAMP FROM

TURNED ON IF A BEING TURNED ON IF

PIPA FAIL OCCURS A PIPA FAIL OCCURS

SET I RESET

NOT ASSIGNED - SHOULD BE ZERO

PROCEED DEPRESSED

PIPA FAIL HAS OCCURREDPIPA FAIL HAS NOT

OCCURRED

TELEMETRY DOWNLINK

OK

UPLINK IS OK

TELEMETRY DOWNLINK IS

TOO FAST

UPLINK IS TOO FAST

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

IMU IN COARSE ALIGN IMU NOT IN COARSE ALIGN

OR ZEROING MODE OR ZEROING MODE

IMU IN ZEROING IMU NOT IN ZEROING

ROUTINE ROUTINE

NOT ASSIGNED'- SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT USED

LAMP TEST IN LAMP TEST NOT IN

PROGRESS (V35) PROGRESS

SET RESET

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

SPS ENGINE ON cOMMAND I

NOT ASSIGNED - SHOULD BE ZERO
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01_02,03,06,07_11,51,52,53,54

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

SET RESET91A CHANNEL 11

91B CHANNEL 12

92A CHANNEL 13

BIT

11

10

9

8

7

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

NOT ASSIGNED - SHOULD BE ZERO

ERROR RESET KEYCODE

RECEIVED FROM UPLINK

OR DSKY

INDICATES AVERAGE G

ROUTINE IS RUNNING

NOT ASSIGNED - SHOULD BE ZERO

OPERATOR ERROR HAS

OCCURRED

VERB-NOUN FLAHSER ON

KEY RELEASE LAMP ON

[MU TEMPERATURE IS

OUT OF LIMITS

UPLINK ACTIVITY LAMP

ON

COMPUTER ACTIVITY

LAMP ON

ISS WARNING L_P ON

SET RESET

TURN ON DELAY -

COMPLETE

S-IVB CUTOFF CO#IMAND

S-IVB INJECTION

SEQUENCING START
NOT ASSIGNED - SHOULD BE ZERO

DISENGAGE OPTICS DAC

ZERO OPTICS COMMAND

S-IVB TAKEOVER ENABLE

TVC ENABLE

NOT ASSIGNED - SHOULD BE ZERO

IMU CDU ERROR COUNTER

ENABLE

IMU CDU ZERO COMMAND

IMU COARSE ALIGN

ENABLE

STAR TRACKERS ON

OPTICS CDU ERROR

COUNTER ENABLE

OPTICS CDU ZERO

COMMAND

RESETBIT SET

15 T6RUPT ENABLE

14 RESET TRAP 32

13 RESET TRAP 31-B

12 RESET TRAP 31-A

11 ENABLE STANDBY BUTTON

10 LAMP TEST BEING

PERFORMED

9 NOT ASSIGNED - SHOULD BE ZERO

8 BMAG OUTPUT ENABLE

7 WORD ORDER CODE FOR

WORDS 2-50_ 52-100

BLOCK UPLINK

WORD ORDER CODE FOR

WORDS i AND 51

INHIBIT UPLINK,

ENABLE CROSSLINK _

8-22
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COAST AND ALIGN - Continued

TRANSMITTED IN PROGRAMS 00,01,02,03,06,07,11,51,52,53,54

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

92A CHANNEL 13

92B CHANNEL 14

93A CHANNEL 30

93B CHANNEL 31

BIT

4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

I

BIT

15

14

13

SET RESET

RANGE UNIT ACTIVITY

RANGE UNI/ SELECT A

RANGE UNIT SELECT B

RANGE UNIT SELECT C

SET RESET

XCDU DRIVE ENABLE

YCDU DRIVE ENABLE

ZCDU DRIVE ENABLE

TRUNNION CDU DRIVE

ENABLE
SHAFT CDU DRIVE ENABLE "'

GYRO TORQUING ENABLE

NEGATIVE GYRO TORQUE POSITIVE'GYRO

GYRO 0 NO 0 [ X
SELECT 0 GYRO 1 [ GYRO

GYRO PULSE TORQUE

POWER SUPPLY ENABLED

TORQUE
1 1 Z
0 IGYRo I}GYRC

NOT USED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT USED - SHOULD BE ZERO

SET RESET

IMU TEMPERATURE OUT IMU TEMPERATURE WITHIN

OF LIMITS LIMITS
ISS OFF ISS ON OR COMMANDED ON

NO IMU FAIL IMU FAILURE

NO ICDU FAIL ICDU FAILURE

NO IMU CAGE COMMANDED IMU CAGE COMMANDED

LAUNCH VEHICLE GUIDANCE

SWITCH IN CMC POSITION

IMU NOT OPERATING IMU OPERATING
NOT ASSIGNED - SHOULD BE SET

NO OCDU FAIL OCDU FAILURE

NOT USED

LIFTOFF HAS NOT LIFTOFF HAS OCCURRED

OCCURRED •

S-IVB ATTACHED S-IVB SEPARATED

SPS NOT READY SPS READY

CM/SM ATTACHED CM/SM SEPARATED

ULLAGE THRUST NOT ULLAGE THRUST PRESENT

PRESENT FOR S-IVB FROM S-IVB

SET RESET

COMPUTER NOT IN CON- COMPUTER IN CONTROL

TROL OF SPACECRAFT OF SPACECRAFT

CSM RCS 0 } ILLEGAL FREE HOLD t AUT(DAP MODE 0 MODE MODE t MODE

q"
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COASTANDALIGN- Continued
TRANSMITTED IN PROGRAMS 00,01,02,03,06p07p11,51,52,53,54

CSM 104

WORD NO. DESCRIPTION

93B

94A

94B

CHANNEL 31

THC INPUTS

RHC INPUTS

CHANNEL 32

MINIMUM IMPULSE

CONTROLLER INPUTS

CHANNEL 33

REAL-TIME SIGNIFICANCE

SET RESET

OITI12

11

9

8

7

6

5
4

1

-Z TRANSLATION COMMANDED

+Z TRANSLATION COMMANDED

-Y TRANSLATION COMMANDED

+Y TRANSLATION COMMANDED

-X TRANSLATION COMMANDED

+X TRANSLATION COMMANDED

-ROLL COMMANDED

+ROLL COMMANDED

-YAW COMMANDED

+YAW COMMANDED

-PITCH COMMANDED

+PITCH COMMANDED

BIT SET I RESET

15 qOT ASSIGNED - SHOULD BE ZERO

14 I PROCEED KEY IS DEPRESSED

13 qOT ASSIGNED - SHOULD BE ZERO

12 qOT ASSIGNED - SHOULD BE ZERO

11 J LMATTACHED

10 qOT ASSIGNED - SHOULD BE ZERO

9 qOT ASSIGNED - SHOULD BE ZERO

8 qOT ASSIGNED - SHOULD BE ZERO

7 qOT ASSIGNED - SHOULD BE ZERO
6

5

4

3

2

1

-ROLL COMMANDED

+ROLL COMMANOED

-YAW COI_DED

+YAW COFIMANDED

-PITCH cOMMANDED

+PITCH COMMANDED

BIT

15

14

13

12

ii

i0

SET RESET

COMPUTER OSCILLATOR

HAS FAILED

CMC WARNING HAS OCCURRED

PIPA FAIL HAS OCCURRED

TELEMETRY DOWNLINK IS

TOO FAST

UPLINK IS TOO FAST

BLOCK UPLINK SWITCH BLOCK UPLINK SWITCH IN

IN NORMAL POSITION BLOCK POSITION

9 NOT ASSIGNED - SHOULD BE ZERO

8 NOT ASSIGNED - SHOULD BE ZERO

7 NOT ASSIGNED - SHOULD BE ZERO

6 NOT ASSIGNED - SHOULD BE ZERO

5 OPTICS MODE SWITCH

IN MANUAL POSITION

4

OPTICS MODE SWITCH IN

COMPUTER POSITION

OPTICS ZERO SWITCH OPTICS ZERO SWITCH

IN NORMAL POSITION IN ZERO POSITION

3 NOT ASSIGNED - SHOULD BE ZERO
I

2 RANGE UNIT DATA I

NO GOOD I GOOD

RANGE UNIT DATA

1 NOT ASSIGNED - SHOULD BE ZERO
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COASTANDALIGN- Concluded
TRANSMITTED IN PROGRAMS 00,01,02,03,06,07,11,51j52,53,54

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

95A

95B

96A

96B

97A

97B

98A

98B

99A

99B

100A

100B

DSPTAB

DSPTAB + 1

DSPTAB + 2

DSPTAB + 3

DSPTAB +4

DSPTAB + 5

DSPTAB + 6

DSPTAB + 7

DSPTAB + 8

DSPTAB + 9

DSPTAB + 10

DSPTAB + 11

SAME AS 49A THROUGH 50B
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_.



RENDEZVOUS AND PRETHRUST

TRANSMITTED IN PROGRAMS 17,20,21,23,30,31p34,35p37,38,39,74,75,77...78,79

CSM 104

WORD NO.

1A

1B

2A

2B

DESCRIPTION

LIST ID

SYNC BITS

REAL-TIME SIGNIFICANCE

(77775)8 INDICATES RENDEZVOUS AND PRETHRUST LIST

BEING TRANSMITTED.

(77340)8 INDICATES DATA TO FOLLOW.

X COMPONENT OF VEHICLE

RX POSITION VECTOR

3A Y COMPONENT OF VEHICLE

3B Ry POSITION VECTOR

4A Z COMPONENT OF VEHICLE

4B RZ POSITION VECTOR

5A

5B

6A

6B

7A

7B

X COMPONENT OF VEHICLE

VX VELOCITY VECTOR

Y COMPONENT OF VEHICLE

Vy VELOCITY VECTOR

Z COMPONENT OF VEHICLE

VZ VELOCITY VECTOR

r8A TIME T_ FOR

8B TSV R AND

9A CDUX

9B CDUY

10A CDUZ

10B CDUT

11A
11B ADOTx

12A
12B ADOTy

13A

13B ADOTz

14A

14B

15A

15B

AK

AK1

AK2

RCSFLAGS

CSM VEHICLE STATE

VECTOR AND TIME

X, Y, AND Z CDU INPUT COUNTERS. READ THE IMU COUNTERS

ZEROED DURING ZERO ENCODE MODE (IMODES 33 BIT 5=1).

TRUNNION CDU INPUT COUNTER

MEASURED BODY RATES ABOUT THE X, Y, AND Z CONTROL AXES

ANY TIME THE RCS DAP IS ON.

VEHICLE ATTITUDE ERRORS SENT TO FDAI. DURING Pll THE

ROLL (AK) VALUE IS DIVIDED BY 4 SO THAT MAX ERROR DIS-

PLAY IS 4 X 16-2/3 ° . DURING RCS DAP OPERATION EITHER

TOTAL ATTITUDE OR DAP FOLLOWING ERROR IS DISPLAYED

(DET. BY F_I0 BIT 9)-

BIT

15

14

13

12

11

SET RESET

NOT USED - SHOULD BE ZERO

RATE FILTER NOT RATE FILTER INITIALIZED

INITIALIZED

ROLL RATE DAMPING

REQUIRED
PITCH RATE DAMPING

REQUIRED
YAW RATE DAMPING

REQUIRED
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RENDEZVOUS AND PRETHRUST - Continued

TRANSMITTED IN PROGRAMS 17,20,21,23,30,31j34,35p37,38,39,74,75,77,78,79

CSM 104
f
S

ii_

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

15B RCSFLAGS

BIT

10

9
8

7
6

5
4

SET RESET

-ROLL RHC INPUT

+ROLL RHC INPUT

-YAW RHC INPUT

+YAW RHC INPUT

-PITCH RHC INPUT

+PITCH RHC INPUT

COMPUTE AK'S (ATTITUDE _ERFORM NEEDLER TO DIS-

ERRORS) =LAY AK'S.

0 3RD 0 . 2ND 1 INITIAL

f 'PASS PASS IPASS?

THROUGH b THROUGH )THROUGH
0 NEEDLER 1 NEEDLER 1 NEEDLER

INITIALIZE T6 PROGRAM

16A THETAD X X, Y, AND Z REFERENCE CDU ANGLES FOR THE ATTITUDE HOLD

16B THETADy ROUTINE. INTERMEDIATE DESIRED CDU ANGLES FOR AUTO
MANEUVER ROUTINE.

17A THETADz

MOST SIGNIFICANT HALF OF X INCREMENTAL GIMBAL ANGLE

17B DELCDU X USED IN AUTOMATIC MANEUVERS.

18A
TIG TIME OF IGNITION

18B

19A DELLT4 TIME REMAINING UNTIL ARRIVAL AT AIMPOINT
19B

20A

20B RTARGx

21A

21B RTARGy X, Y, AND Z COMPONENTS OF TARGET POSITION VECTOR

22A

22B RTARGz

23A
VHFTIME TIME OF MOST RECENT READING OF RADAR

23B

MARKDOWN (TIME2)

MARKDOWN+I (TIME1)

MARKDOWN+2 (CDUY)

MARKDOWN+3 (CDUS)

MARKDOWN+4 (CDUZ)

MARKDOWN+5 (CDUT)

MARKDOWN+6 (CDUX)

MARK DATA

24A

24B

25A

25B

26A

26B

27A

27B RM RANGE FROM CSM TO LM
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RENDEZVOUSANDPRETHRUST- Continued
TRANSMITTED IN PROGRAMS 17,20,21,23j30,31,34,35,37,38,39,74,75,77,78,79

CSM 104

WORD NO.

28A VHFCNT

28B TRKMCNT

29A

29B
TTPI

30A ECSTEER

30B LSAT

REAL-TIME SIGNIFICANCE

NUMBER OF RENDEZVOUS VHF RANGE MARKS TAKEN

NUMBER OF RENDEZVOUS TRACKING MARKS TAKEN

DESCRIPTION

39A

39B

TIME OF TRANSFER PHASE INITIATION

CROSS PRODUCT STEERING CONSTANT

NOT USED

31A DELVTPF MAGNITUDE OF DELTA V AT INTERCEPT TIME
31B

32A

32B SPARES
33A

33B

34A TPASS4 TIME OF ARRIVAL AT AIMPOINT
34B

35A DELVSLVx
35B

36A SPECIFIED DELTA V IN LOCALVERTICAL COORDINATES OF

36B DELVSLVy ACTIVE VEHICLE AT TIME OF IGNITION

37A

37B DELVSLVz

38A RANGE CALCULATED RANGE TO "OTHER" VEHICLE
38B

RRATE CALCULATED RANGE RATE TO "OTHER" VEHICLE

BIT

15

14

13

12

11

10

SET RESET

OUTPUT OF CALCGA IS OUTPUT OF CALCGA IS

CPHIX THETAD

INTEGRATION OF W INTEGRATION OF STATE

MATRIX VECTOR

INTEGRATION WITH INTEGRATION WITHOUT
SOLAR PERTURBATIONS SOLAR PERTURBATIONS

MOON IS SPHERE OF EARTH IS SPHERE OF

INFLUENCE INFLUENCE

FAR HORIZON HEAR HORIZON

MEASUREMENT PLANET MEASUREMENT PLANET

AND PRIMARY PLANET AND PRIMARY PLANET

DIFFERENT SAME

TOTAL ATTITUDE ERROR A/P FOLLOWING ERROR

DISPLAYED DISPLAYED

IMU IN USE IMU NOT IN USE

P20 RUNNING (RADAR P20 NOT RUNNING (RADAR

IN USE) NOT IN USE)

FLAGWORD 0

CPHIFLAG

JSWITCH

MIDFLAG

MOONFLAG

NORFHOR

ZMEASURE

40A

NEEDLFLG

IMUSE

RNDVZFLG'
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RENDEZVOUSANDPRETHRUST- Continued
TRANSMITTED IN PROGRAMS 17,20,21,23,30,31,34,35,37,38,39,74,75,77,78,79

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

40A

40B

41A

FLAGWORD

R53FLAG

F2RTE

TRUNFLAG

FREEFLAG

B29FLAG

KFLAG

FLAGWORD 1

NJETSFLG

STIKFLAG

ERADFLAG

ENG2FLAG

TARGIFLG

TARG2FLG, R23FLG

VEHUPFLG

UPDATFLG

IDLEFAIL

TRACKFLG

SLOPESW

GUESSW

AVEGFLAG

FLAGWORD 2

DRIFTFLG

R21MARK

22DSPFLG

STERRSW

CYCLESW

IMPULSW

XDELVFLG

ETPIFLAG, OPTNSW

FINALFLG

AVFLAG

PFRATFLG

CALCMAN3

CALCMAN2

NODOFLAG

BIT

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

SET RESET

V51 INITIATED V51 NOT INITIATED

IN TIME CRITICAL MODE NOT IN TIME CRITICAL

MODE

DRIVING OF TRUNNION DRIVING OF TRUNNION

ALLOWED NOT ALLOWED

USED TO CONTROL INTERNAL SUBROUTINE PERFORMANCE

NOT USED

SEARCH SECTOR MORE SEARCH SECTOR LESS

THAN 180 DEGREES THAN 180 DEGREES

SET RESET

TWO JET RCS BURN FOUR JET RCS BURN

RHC CONTROL OF RCS CMC CONTROL OF RCS

COMPUTE REARTH FISCHER USE CONSTANT REARTH

ELLIPSOID PAD RADIUS

NOT USED

RCS BURN SPS BURN

SIGHTING LM NOT SIGHTING LM

SIGHTING LANDMARK SIGHTING STAR

R23 MARKING R21 MARKING

CSM STATE VECTOR BEING LM STATE VECTOR BEING

UPDATED UPDATED
UPDATING BY MARKS UPDATING BY MARKS NOT

ALLOWED ALLOWED

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

TRACKING ALLOWED TRACKING NOT ALLOWED

NOT USED

ITERATE WITH REGULAR ITERATE WITH BIAS

FALSI METHOD METHOD

NO STARTING VALUE STARTING VALUE FOR

FOR ITERATION EXISTS ITERATION EXISTS

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

SET RESET

T3RUPT CALLS GYRO T3RUPT DOES NO GYRO

COMPENSATION COMPENSATION

OPTION ONE FOR OPTION TWO FOR

MARKRUPT MARKRUPT

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

EXTERNAL DELTAV VG LAMBERT (AIMPOINT) VB

COMPUTATION COMPUTATION

ELEVATING ANGLE

SUPPLIED FOR P34_ 74.

SOl PHASE P38/P78_

LAST PASS THROUGH

RENDEZVOUS PROGRAM

COMPUTATIONS

TPI TIME SPECIFIED

FOR P34 t 74.

SOR PHASE OF P38/P78.

INTERIM PASS THROUGH

RENDEZVOUS PROGRAM

COMPUTATIONS

CSM VEHICLE IS ACTIVE5 LM VEHICLE IS ACTIVE

4 NOT USED IN RENDEZVOUS AN D PRETHRUST LIST

3 NO FINAL ROLL FINAL ROLL IS NECESSARY

2 PERFORM MANEUVER BYPASS STARTING

STARTING PROCEDURE PROCEDURE

1 _37 NOT PERMITTED V37 PERMITTED
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RENDEZVOUS AND PRETHRUST - Continued

TRANSMITTED IN PROGRAMS 17, 20,21,23, 30,31, 34, 35,37, 38, 39, 74, 75, 77,78, 79

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

RESET41B

42A

FLAGWORD 3

GLOKFAIL

REFSMFLG

LUNAFLAG

P22MKFLG

VFLAG

ONMONFLG

PRECIFLG

CULTFLAG

ORBWFLAG

STATEFLG

INTYPFLG

VINTFLAG

D6OR9FLG

DIM_FLAG

FLAGWORD 4

MRKIDFLG

PRIODFLG

NRMIDFLG

PDSPFLAG

MWAITFLG

NWAITFLG

MRKJNVFLG

NRMNVFLG

PRONVFLG

PINBRFLG

MRUPTFLG

NRUPTFLG

BIT

15

14

13

12

11

10

9
8

7

6

5

- 4

3

2

1

BIT

15

14

13

12

11

10

5

4

SET

NOT USED

GIMBAL LOCK HAS NOT IN GIMBAL LOCK

OCCURRED

REFSMM_AT GOOD REFS_T NO GOOD

LUNAR LAT-LONG EARTH LAT-LONG

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

CSMPREC OR LEMPREC INTEGRV OR INTEGRVS

CALLED INTEGRATION CALLED INTEGRATION

INITIALIZATION INITIALIZATION

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

W MATRIX VALID FOR W MATRIX INVALID FOR

ORBITAL INTEGRATION ORBITAL INTEGRATION

PERMANENT STATE VECTOR PERMANENT STATE VECTOR

UPDATED NOT UPDATED

CONIC INTEGRATION ENCKE INTEGRATION

CSM STATE VECTOR BEING LM STATE VECTOR BEING

INTEGRATED INTEGRATED

DIMENSION OF W IS 9 DIMENSION OF W IS 6

FOR INTEGRATION FOR INTEGRATION

W MATRIX IS TO BE W MATRIX IS NOT TO

USED BE USED

SET RESET

MARK DISPLAY IN NO MARK DISPLAY IN

ENDIDLE ENDIDLE

PRIORITY DISPLAY IN NO PRIORITY DISPLAY

ENDIDLE IN ENDIDLE

NORMAL DISPLAY IN NO NORMAL DISPLAY

ZNDIDLE IN ENDIDLE

CAN NOT INTERRUPT

PRIORITY DISPLAY

HIGHER PRIORITY DIS- NO HIGHER PRIORITY DIS-

PLAY OPERATING WHEN PLAY OPERATING WHEN

MARK DISPLAY INITIATED MARK DISPLAY INITIATED

HIGHER PRIORITY DIS- NO HIGHER PRIORITY DIS-

PLAY OPERATING WHEN PLAY OPERATING WHEN

NORMAL DISPLAY NORMAL DISPLAY

INITIATED INITIATED

ASTRONAUT USING KEY- ASTRONAUT NOT USING

BOARD WHEN MARK DIS- KEYBOARD WHENMARK

PLAY INITIATED DISPLAY INITIATED

ASTRONAUT USING KEY- ASTRONAUT NOT USING

BOARD WHEN NORMAL KEYBOARD WHEN NORMAL

DISPLAY INITIATED DISPLAY INITIATED

7 ASTRONAUT USING KEY-

BOARD WHEN PRIORITY

DISPLAY INITIATED

6 ASTRONAUT HAS INTER-

FERED WITH EXISTING

DISPLAY

MARK DISPLAY INTER-

RUPTED BY PRIORITY

DISPLAY

NORMAL DISPLAY INTER-

RUPTED BY PRIORITY OR

MARK DISPLAY I

ASTRONAUT NOT USING

KEYBOARD WHEN PRIORITY

DISPILAY INITIATED

ASTRONAUT HAS NOT

INTERFERED WITH

EXISTING DISPLAY

MARK DISPLAY NOT

INTERRUPTED BY

PRIORITY DISPLAY

NORMAL DISPLAY NOT

INTERRUPTED BY PRIORITY

OR MARK DISPLAY
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RENDEZVOUSANDPRETHRUST- Continued CSM104
TRANSMITTED IN PROGRAMS 17j20,21,23p30,31,34j35_37,38p39,74,75,77,78,79

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

42A

42B

43A

43B

FLAGWORD 4

MKOVFLAG

XDSPFLAG

FLAGWORD 5

DSKYFLAG

V59FLAG

INCORFLG

PRFTRKJ_T

DMENFLG

COMPUTER

ENGONFLG

3AXISFLG

GRRBKFLG

R60FLAG

SOLNSW

MGLVFLAG

RENDWFLG

FLAGWORD 6

DAPBIT1, DAPBIT2

ENTRYDSP

CMDAPARM

GANDIFSW

GONEPAST

RELVELSW

EGSW

R57FLAG

FIRSTP_S

HIND

INRLSW

LATSW

NTARGFLG

CM/DSTBY

GYMDIFSW

FLAGWORD 7

TERMIFLG

ITSWICH

14

13

12

11

10

I RESETNO MARK DISPLAY OVER

NORMAL

SET

MARK DISPLAY OVER

NORMAL

NOT USED

MARK DISPLAY NOT

TO BE INTERRUPTED

SET

DISPLAYS SENT TO DSKY

NOT USED

NOT USED

RESET

ISPLAYS TO_DSKY.

CALIBRATING FOR P23 _NORMAL _-_-_-F--'_--P23
FIRST INCORPORATION ]__RA_i'_

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

DIMENSION OF W IS 9 I DIMENSION OF W IS 6

FOR INCORPORATION I FOR INCORPORATIONCOMPUTER IS CMC COMPUTER IS LGC

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

MANEUVER SPECIFIED BY IMANEUVER SPECIFIED BY

THREE AXES J ONE AXIS

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

R61 MUST USE R6_ __Q___R61

LAMBERT CONVERGES ILAMBERT--DOES NOT

LOCAL VERTICAL COOR- IMIDDLE GIMBAL_LE

DINATES COMPUTED
W MATRIX VALID FOR IW MATRIX INVALID FOR

RENDEZVOUS NAVIGATION IRENDEZVOUS NAVIGATION

SET i I RESET

15 0 NO DAP 0 CSM _ 11 ......
O_RCS 0_ TVC _/uK_DAB. DAP. 1, DAP_

1.___NOT USED IN RENDEZVOUS AND PRETHRUST LIST

---_ NOT DO R57p TRUNNION DO R57, TRUNNION BIAS

.._____BIAS HAS OBTAINED ._
__ AND PRETHRUST LIST

____OVERWRIT_EDELTA O]_0V_ERWRITE DELTA _

_'_-__U--__I____ AND PRETHRUST LIST

SET

R22

_____[TPI SEARCH SOLUTION

R2tR22_ RESE_

DO NOT TERMINATE

ITEST LAMBERT ANSWER
IAGAINST LIMITS
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RENDEZVOUSANDPRETHRUST- Continued
TRANSMITTED IN PROGRAMS 17p20_21,23,30,31,34,35,37,38z39,74,75,77,78,79

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

42A

42B

43A

FLAGWORD 4

MKOVFLAG

XDSPFLAG

FLAGWORD 5

DSKYFLAG

V59FLAG

INCORFLG

PRFTRKAT

DMENFLG

COMPUTER

ENGONFLG

3AXISFLG

GRRBKFLG

R60FLAG

SOLNSW

MGLVFLAG

RENDWFLG

FLAGWORD 6

DAPBIT1, DAPBIT2

ENTRYDSP

CMDAPARM

GAMDIFSW

GONEPAST

RELVELSW

EGSW

R57FLAG

FIRSTPAS

HIND

INRLSW

LATSW

NTARGFLG

CM/DSTBY

GYMDIFSW

43B FLAGWORD 7

TERMIFLG

ITSWICH

14

13

12

11

i0

14

13

12

11

10

15

SET RESET

MARK DISPLAY OVER NO MARK DISPLAY OVER

NORMAL NORMAL

NOT USED

MARK DISPLAY NOT

TO BE INTERRUPTED

SET RESET

DISPLAYS SENT TO DSKY NO DISPLAYS TO DSKY

NOT USED

NOT USED

CALIBRATING FOR P23 NORMAL MARKING FOR P23

FIRST INCORPORATION SECOND INCORPORATION

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

W IS 9 I DIMENSION OF W IS 6DIMENSION OF
i

FOR INCO_FOR INCORPORATION
IS CMC ] COMPUTER IS LGC

NOT USED IN RENDEZVOUS

MANEUVER SPECIFIED BY

THREE AXES

NOT USED IN RENDEZVOUS

R61 MUST USE R6_

LAMBERT CONVERGES

LOCAL VERTICAL COOR-

DINATES COMPUTED

W MATRIX VALID FOR

RENDEZVOUS NAVIGATION

AND RRETHRUST LIST

MANEUVER SPECIFIED BY

NE AXIS
AND PRETHRUST LIST

R6_

DOES NOT

IMIDDLEGIMBAL_GLE

IW MATRIX INVALID FOR

_RENDEZVOUS NAVIGATION

SET T RESET

0,NO DAP _CSM ii TV C IISATUR N0_ OR RCS DAP DAPENTRY E)AP 1 _

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

DO NOT DO R57, TRUNNION[DO R57, TRUNNION BIAS
i

BIAS HAS OBTAINED _NEEDED

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

ASTRONAUT DID [ASTRONAUT DID NOT

OVERWRITE DELTA [OVERWRITE DELTA

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

SET 1 RESET

_DO NOT TERMINATE

ITEST LAMBERT ANSWER

_AGAINST LIMITS

TERMINATE R21, R22

ACCEPT NEXT LAMBERT

TPI SEARCH SOLUTION

W'
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RENDEZVOUSANDPRETHRUST- Continued
TRANSMITTED IN PROGR_S 17,20,21,23,30,31,34,35,37,38,39,74,75,77,78_79

CSM 104

WORD NO.

43B

44A

44B

DESCRIPTION

FLAGWORD 7

IGNFLAG

ASTNFLAG

TIMRFLAG

NORMSW

RVSW

GONEBY

IDLEFLAG

V37FLAG

NOUPFLAG

UPLOCKFL

VERIFLAG

ATTCHFLG

TFFSW

BIT

13

12

11

10

9

8

7

6

5

FLAGWORD 8 BIT

RPQFI_#L_ 15
14

NEWIFLG 13

CMOON FLG 12

LMOONFLG 11

ADVTRK 10

P37/79SW 9

SURFFLAG 8

INFINFLG 7

ORDERSW 6

APSESW 5

COGAFLAG 4

360SW

FLAGWORD 9

SWTOVER

V67FLAG

V82EMFLG

I%AXDBFLG

V94FLAG

SAVECFLG

VHFRFLAG

SOURCFLG

BIT

15

14

13

12

11

10

REAL-TIME SIGNIFICANCE

SET RESET

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

UNIT NORMAL COMPUTED UNIT NORMAL NOT COMPUTED

COMPUTE STATE VECTOR DO NOT cOMPUTE STATE

DURING TIME - THETA VECTOR

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

NEITHER CSM NOR LM EITHER STATE VECTOR

STATE VECTOR MAY BE MAY BE UPDATED

UPDATED

K--K-K FAIL NO K-_-K FAIL

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

LM r CM ATTACHED LM t CM NOT ATTACHED

NOT USED IN RENDEZVOUS AND PRETHRUST LIST

SET RE.S.ET

RPQ NOT COMPUTED

NOT USED

FIRST PASS THROUGH

INTEGRATION

PERMANENT CSM STATE

IN LUNAR SPHERE

PERMANENT LM STATE

IN LUNAR SPHERE

NOT USED IN RENDEZVOUS

P37/79 OPERATING

LM ON LUNAR SURFACE

TIMETHET SOLUTION

EXIST

1ST ORDER ITERATOR

NOMINAL TIMERAD

SOLUTION

RPQ COMPUTED

SUCCEEDING ITERATION

OF INTEGRATION

PERMANENT CSM STATE

IN EARTH SPHERE

PERMANENT LM STATE

IN EARTH SPHERE.

AND PRETHRUST LIST

P38/78 OPERATING

LM NOT ON LUNAR SURFACE

TIMETHET SOLUTION DOES

NOT EXIST

2ND ORDER ITERJ_TOR

TIMETHET SOLUTION

EXISTS EXISTS

NOT USED

NOT USED

TRANSFER ANGLE NEAR TRANSFER)_NGLE NOT

360 DEGREES NEAR 360 DEGREES

OFF-NOMINAL TIMERAD

SOLUTION

NO TIMETHET SOLUTION

SET [ RESET

NOT USED IN RENDEZVOUS

NOT USED IN RENDEZVOUS

MOON VICINITY

MAX DB SELECTED

V94 ALLOWED DURING P23

P23 DISPLAY AND DATA

STORAGE AFTER MARK

IS DONE

ALLOW R22 TO ACCEPT

RANGE DATA

_ND PRETHRUST LIST

_ND PRETHRUST LIST

EARTH VICINITY

MAX DB NOT SELECTED

'V94 NOT ALLOWED

P23 DISPLAY AND DATA

STORAGE BEFORE MARK

IS DONE

STOP ACCEPTANCE OF

RANGE DATA

SOURCE OF INPUT DATA SOURCE OF DATA IS FROM

IS FROM VHF RADAR OPTICS MARK

NOT USED

8-32



RENDEZVOUSANDPRETHRUST- Continued
TRANSMITTED IN PROGRAMS 17,20,21,23,30,31,34,35,37,38,39,74,75,77p78,79

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

44B

45A

45B

46A

46B

47A

47B

48A

48B

49A

49B

50A

50B

FLAGWORD 9

N220RN17

QUITFLAG

R31FLAG

MIDIFLAG

MIDAVFLG

AVEMI DSW

DSPTAB

DSPTAB + 1

DSPTAB + 2

DSPTAB + 3

DSPTAB + 4

DSPTAB + 5

DSPTAB + 6

DSPTAB + 7

DSPTAB + 8

DSPTAB + 9

DSPTAB + 10

DSPTAB + 11

BIT

6

5

SET RESET

COMPUTE TOTAL ATTITUDE COMPUTE TOTAL ATTITUDE

ERRORS WRT N22 (V62) ERRORS WRTN17 (V63)

CAUSE INTEGRATION TO ALLOW INTEGRATION TO

EXIT AT NEXT TIME CONTINUE

STEP

R31 SELECTED (V83) R34 SELECTED (V85)

INTEGRATE TO TDEC INTEGRATE TO THE THEN-

PRESENT TIME

INTEGRATION ENTERED INTEGRATION WAS NOT

FROM ONE OF MIDTOAV ENTERED VIA MIDTOAV

PORTALS

AVETOMID CAIZLING #OR NO AVETOM'ID'W INTEGER

W MATRIX INTEGER

DO NOT WRITE OVER RN,

VN t PIPTIME

ALLOW SET UP OF RN,

VN, PIPTIME

DISPLAY TABLE CODES FOR GE_NEP_TION 'OF DSKY NUMERICS

USED TO INDICATE VERB-NOUN, MAJOR MODE AND

R 1 R 2 R 3 DISPLAYS.

DISPLAY TABLE OF DSKY STATUS LIMITS

604008 = PROGPJ_M CAUTION, 602008 = TRACKER WARNING

60020_ = NO ATTITUDE_ 60040_ = GIMBAL LOCK

51A COMPUTER CLOCK INDICATING ELAPSED TIME SINCE
51B TIME2p TIME1 LIFTOFF

R- X COMPONENT OF "OTHER"
X VEHICLE POSITION

Y COMPONENT OF "OTHER"

Ry VEHICLE POSITION

Z COMPONENT OF "OTHER"

RZ VEHICLE POSITION

52A

52B

53A

53B

54A

54B

55A

55B

56A

56B

57A

57B

X COMPONENT OF "OTHER"

VX VEHICLE VELOCITY

Y COMPONENT OF "OTHER"

Vy VEHICLE VELOCITY

VZ Z COMPONENT OF "OTHER"
VEHICLE VELOCITY

"OTHER" VEHICLE STATE VECTOR

58A TIME T#G FOR "OTHER"

58B TOTHER STATE VECTOR

59A CDUX SAME AS 9A

59B CDUY SAME AS 9B

60A CDUZ SAME AS 10A

60B CDUT SAME AS 10B

61A

61B ADOTx SAME AS 11A, 11B
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RENDEZVOUS AND PRETHRUST - Continued

TRANSMITTED IN PROGRI_MS 17,20,21,23,30,31,34,35,37,38,39,74,75,77,78,79

CSM 104

• i: !:::iiI

/ 7• _ :

_. • :i!IL ,

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

62A
62B ADOTy SIV_E AS 12A, 12B

63A
63B ADOTz SAME AS 13A, 13B

64A AK SAME AS 14A

64B AK1 SAME AS 14B

65A AK2 SAME AS 15A

65B RCSFLAGS SAME AS 15B

66A THETAD X SAME AS 16A

66B THETADy SAME AS 16B

67A THETADz SAME AS 17A

67B DELCDUx SAME AS 17B

68A VALUE OF BBANK AND Q' REGISTERS" AT THE TIME OF A

68B RSBBQ + 1 RESTART

69A CADRFLSH

69B CADRFLSH + 1

70A CADRFLSH + 2

VALUE OF RETURN ADDRESS INFORMATION FOR LAST

REQUESTED PRIORITY DISPLAY

VALUE OF RETURN ADDRESS INFORMATION FOR LAST

REQUESTED MARK
VALUE OF RETURN ADDRESS INFORMATION FOR LAST

NORMAL DISPLAY REQUESTED

70B FAILREG CONTAINS ALARM CODE OF FIRST ALARM RECEIVED

71A FAILREG + 1 CONTAINS ALARM CODE OF SECOND ALARM RECEIVED

71B FAILREG + 2 CONTAINS ALARM CODE OF THIRD ALARM RECEIVED

72A CDUS SHAFT CDU INPUT COUNTER

72B PIPAX X, Y, AND Z PIPA INPUT COUNTERS. ZEROED AT THE

73A PIPAY START OF AVERAGE G READ EVERY 2 SEC DURING AVERAGE

73B PIPAZ G ROUTINE

74A

74B ELEV DESIRED LOS ANGLE AT TPI

75A CENTANG
75B

76A
DELTAR

76B

ORBITAL CENTRAL ANGLE OF THE PASSIVE VEHICLE

DURING TRANSFER FROM TPI TO TIME OF INTERCEPT

THE DESIRED SEPARATION OF THE TWO VEHICLES SPECIFIE_

AS A DISTANCE ALONG THE PASSIVE VEHICLE ORBIT
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RENDEZVOUS AND PRETHRUST - Continued

TRANSMITTED IN PROGRAMS 17,20,21,23,30,31,34,35,37,38,39,74,75,77,78,79

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

77A

77B

78A

78B

79A

79B

80A

DELVEET3x

DELVEET3y

DELVEET3z

OPTMODES

X, Y, AND Z COMPONENTS OF DELTA VELOCITY REQUIRED
TO COMPLETE MANEUVER

BIT SET l RESET

15 NOT ASSIGNED - SHOULD BE Z,ERO ......
14 NOT ASSIGNED - SHOULD BE ZERO

13 NOT ASSIGNED - SHOULD BE ZERO

12 NOT ASSIGNED - SHOULD BE ZERO

Ii

I0

NOT ASSIGNED - SHOULD BE ZERO

INDICATES OPTICS HAS ALARM 1208 WILL BE

iBEEN ZEROED SINCE LAST GENERATED IF ATTEMPT

FRESH START IS MADE TO ZERO OPTICS

OPTICS MODE SWITCH RESET BY FRESH START

fIN COMPUTER POSITION OR MODE OTHER THAN CMC

INOT ASSIGNED - SHOULD BE ZERO

OPTICS CDU FAIL NO OPTICS CDU FAIL

PRESENT PRESENT

NOT ASSIGNED - SHOULD BE ZERO

OPTICS MODE SWITCH OPTICS MODE SWITCH

NOT IN CMC POSITION IN CMC POSITION

OPTICS ZERO SWITCH NOT OPTICS ZERO SWITCH IN

IN ZERO POSITION ZERO POSITION

(BIT 4_ 5 = 1'S OPTICS MANUAL MODE)
NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - sHOULD BE ZERO

NOT ASSIGNED j SHOULD BE ZERO

USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL

IN CMS RCS DAP. IF >+0 PERFORM ATTITUDE HOLD

ABOUT ANGLES CONTAINED IN CDU INPUT COUNTERS

80B HOLDFLAG (PRESENT IMUANGLES). IF = +0 PERFORM ATTITUDE

HOLD ABOUT EXISTING REFERENCE. IF <+0 AUTOMATIC

STEERING IS TO BE PERFORMED.

81A LEMMASS MASS OF THE LEM

81B CSMMASS MASS OF THE CSM

82A DAPDATR1

LOADED WITH V48N46E

BITS

NOT USED - SHOULD BE ZERO15

14 0 J NO 0 LM 1' LM 1 j SATURN

OFF ON I DAP13 0 DAP 1 RCS DAP 0 RCS DAP 1

12 NOT USED - SHOULD BE ZERO

11 NOT USED - SHOULD BE ZERO

9 NOT USED - SHOULD BE ZERO

8 NOT USED - SHOULD BE ZERO

10 X TRANSLATION

7 USES

0 i' AC 0 1
IUSE USE

AND
OR i AC BD

BD

0 1 QUADS 1 QUAD 0 QUAD

8-35



RENDEZVOUS AND PRETHRUST - Continued

TRANSMITTED IN PROGRAMS 17,20,21,23j30,31j34,35,37,38,39,74,75,77,78,79

CSM 10q

WORD NO.

82A

82B

83A

83B

84A

84B

85A

85B

86A

86B

87A

87B

88A

DESCRIPTION

DAPDATRI

DAPDATR2

ERROR X

ERRORy

ERROR Z

BITS

6

5

4

BITS

15-14

13

12-1]

I0

9-8

7

6-5

4

3-2

1

REAL-TIME SIGNIFICANCE

NOT USED - SHOULD BE ZERO

NOT USED - SHOULD BE ZERO

ANGULAR DEADBAND FOR ATTITUDE HOLD AND AUTO-

MATIC MANEUVERS

0 - ±0.5 ° DEADBAND

1 - ±5.0 ° DEADBAND

NOT USED - SHOULD BE ZERO

RATE_NEUVERSPECIFY 0I0 S'i 5°C }'i °S C 01} S'i _ } 4"0°SEC/

NOT USED - SHOULD BE ZERO

ROLL JET SELECTION

0 - USE QUAD AC FOR ROLL MANEUVERS

1 - USE QUAD BD FOR ROLL MANEUVERS

NOT USED - SHOULD BE ZERO

A QUAD FAIL

0 - QUAD A IS OK

1 - QUAD A FAILED

NOT USED - SHOULD BE ZERO

B QUAD FAIL

0 - QUAD B IS OK

1 - QUAD B FAILED

NOT USED - SHOULD BE ZERO

C QUAD FAIL

0 - QUAD C IS OK

i - QUAD C FAILED

NOT USED - SHOULD BE ZERO

D QUAD FAIL

0 - QUAD D IS OK

1 - QU/_D D FAILED

INTERMEDIATE ATTITUDE ERRORS cOMPUTED DURING CSM RCS

(DAP FOLLOWING ERRORS). ERRORS IN CONTROL COORDI-

NATES AND ARE LOADED INTO AK'S FOR FDAI DISPLAY WHEh

FW0 BIT 9 = 0.

THETADx SAME AS 16A

WBODY

WBODY1

WBODY2

REDOCTR

DESIRED BODY ROLL RATE ABOUT CONTROL AXIS

DESIRED BODY PITCH RATE ABOUT CONTROL AXIS

DESIRED BODY YAW RATE ABOUT CONTROL AXIS

INDICATES THE NUMBER OF RESTARTS WHICH HAVE

OCCURRED SINCE LAST FRESH START
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RENDEZVOUSANDPRETHRUST- Continued
TRANSMITTED IN PROGRAMS 17,20,21,23,30,31p34,35j37,38,39,74,75,77,78,79

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

88B THETAD FINAL DESIRED X CDU ANGLE

89A THETAD + 1 FINAL DESIRED Y CDU ANGLE

89B THETAD + 2 FINAL DESIRED Z CDU ANGLE

90A IMODES30

90B IMODES33

BIT

15

14

13

12

11

I0

9

8

7

6

5

2

.1

BIT

15

14

13

12

11

I0

9

8

7

6

SET RESET

IMU TEMPERATURE OUT IMU TEMPERATURE WITHIN

OF LIMITS LIMITS

NO ISS TURN ON RE- ISS TURN ON REQUEST

QUEST PRESENT PRESENT

NO IMU FAIL ' J IMU FAIL HAS OCCURRED

NO ICDU FAIL ICDU FAIL HAS OCCURRED

NO IMU CAGE IMU CAGE HAS BEEN

COW_ANDED COIv_vIANDED

NO PIPA FAIL PIPA FAIL HAS OCCURRED

IMU NOT OPERATING IMU OPERATING

USED IN IMU TURN-ON SEQUENCING MOST LIKELY

ZERO

SANE AS BIT 8

IMU INITIALIZATION IMU NOT IN INITIALI-

BEING ACCOMPLISHED ZATION

DO NOT INHIBIT ALARM'INHIBIT ALARM 2128

IF PIPA FAIL OCCURS

INHIBIT ISS WARNING

LAMP FROM BEING TURNED

ON IF IMU FAIL OCCURS

2128 IF PIPA FAIL

OCCURS
DO NOT INHIBIT ISS

WARNING L_ FROM BEING

TURNED ON IF IMU FAIL

OCCURS
INHIBIT ISS WARNING DO NOT INHIBIT ISS

LAMP FROM BEING TURNED WARNING l_#/vlPFROM BEING

ON IF ICDU FAIL OCCURS TURNED ON IF ICDU FAIL

OCCURS

TURN-ON DELAY FAILURE NO TURN-ON DELAY

(ALARM 2078) FAILURE

INHIBIT ISS WARNING DO' NOT INHIBIT ISS

LAMP FROM BEING WARNING LAMP FROM BEING

TURNED ON IF A PIPA TURNED ON IF A PIPA

FAIL OCCURS FAIL OCCURS

SET RESET

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO
PIPA FAIL HAS NOT PIPA FAIL HAS OCCURRED

OCCURRED

TELEMETRY DOWNLINK OK TELEMETRY DOWNLINK IS

TOO FAST

UPLINK IS O'K UPLINK IS _OO FAST

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

IMU IN COARSE ALIGN IMU NOT IN COARSE ALIGN

OR ZEROING MODE OR ZEROING MODE

IMU IN ZEROING ROUTINE IMU NOT IN ZEROING

ROUTINE

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT USED

4

3

2

1 LAMP TEST IN PROGRESS LAMP TEST NOT IN

(V35)' PROGRESS
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RENDEZVOUS AND PRETHRUST - Continued CSM 104

TRANSMITTED IN PROGRAMS 17,20,21,23,30,31,34,35,37,38,39,74,75,77,78,79

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

91A CHANNEL 11

91B

92A

CHANNEL 12

CHANNEL 13

12

11

10

BIT SET RESET

15 NOT ASSIGNED - SHOULD BE ZERO

14 NOT ASSIGNED - SHOULD BE ZERO

13 SPS Eh_INE ON COMMAND

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

ERROR RESET KEYCODE

RECEIVED FROM UPLINK

ON DSKY

INDICATES AVERAGE G

ROUTINE IS RUNNING

NOT ASSIGNED - SHOULD BE ZERO

OPERATOR ERROR HAS

OCCURRED

6 VERB-NOUN FLASHER ON

5 KEY RELEASE LAMP ON"

4 IMU TEMPERATURE IS OUT

OF LIMITS

3 UPLINK ACTIVITY LAMP Oh

2 COMPUTER ACTIVITY LAMP

ON

1 ISS WARNING L/_vIPON

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

BIT

15

14

13

12

11

10

9

8

7

SET RESET

TURN ON DELAY - COMPLET[

S-IVB CUTOFF CONPIAND

S-IVB INJECTION

SEQUENCING START
NOT ASSIGNED - SHOULD BE ZERO

DISENGAGE OPTICS DAC

ZERO OPTICS COMMAND

S-IVB TAKEOVER ENABLE

TVC ENABLE

NOT ASSIGNED - SHOUL_ BE' ZERO

IMU CDU ERROR COUNTER

ENABLE

IMU CDU ZERO COMMAND

IMU COARSE ALIGN ENABLE

STAR TRACKERS ON

OPTICS CDU ERROR

COUNTER EN.ABLE

OPTICS CDU ZERO

COMMAND

SET

T6RUPT ENABLE

RESET TRAP 32

RESET TRAP 31-B

RESET TRAP 31-A

ENABLE STANDBY BUTTON

LAMP TEST BEING

PERFORMED

RESET

NOT ASSIGNED - SHOULD BE ZERO

BMAG OUTPUT ENABLE

WORD ORDER CODE FOR

WORDS 2-50 t 52-100

WORD ORDER CODE FOR

WORDS 1 AND 51
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RENDEZVOUSANDPRETHRUST- Continued
TRANSMITTED IN PROGP_a_IS 17,20,21,23,30,31,34,35,37,38,39,74,75,77,78,79

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

92A CHANNEL 13

92B CHANNEL 14

93A CHANNEL 30

93B CHANNEL 31

BIT

6

.... 5

4

3

2

1

SET RESET

BLOCK UPLINK

INHIBIT UPLINK ENABLE CROSSLINK

RANGE UNIT ACTIVITY

P_ANGE UNIT SELECT a

RANGE UNIT SELECT b

RANGE UNIT SELECT e

SET RESET

XCDU DRIVE ENABLE

YCDU DRIVE ENABLE

ZCDU DRIVE ENABLE

TRUNNION CDU DRIVE

ENABLE"

SHAFT CDU DRIVE ENABLE

GYRO TORQUING ENABL E

BIT

15

14

13

12

11

10

9

8

7

6

NEGATIVE GYRO TORQUE POSITIVE GYRO TORQUE

SELECT 0 _GYRO i GYRO 0 GYRO GYRO

GYRO PULSE TORQUE
POWER SUPPLY ENABLED

5 NOT USED - SHOULD BE ZERO

4 .NOT ASSIGNED - SHOULD BE ZERO

3 NOT ASSIGNED - SHOULD BE ZERO
2 NOT ASSIGNED - SHOULD BE ZERO

1 NOT USED - SHOULD BE ZERO

BIT

15

14

13

12

11

10

SET RESET

IMU TEMPERATURE OUT OF IMU TEMPERATURE WITHIN

LIMITS LIMITS

ISS OFF ISS ON OR C_DED ON

NO IMU FAIL IMU FAILURE

NO ICDU FAIL ICDU FAILURE

NO IMU CAGE COMMANDED IMU CAGE COMN_ANDED

LAUNCH VEHICLE GUIDANCE

SWITCH IN CMC POSITION

IMU NOT OPERATING IMU OPERATING

8 NOT ASSIGN.ED - SHOULD BE ZERO

NO OCDU FAIL OCDU FAILURE

NOT USED

LIFTOFF HAS NOT LIFTOFF HAS OCCURRED

OCCURRED

S-IVB ATTACHED S-IVB' SEPAP_ATED

SPS NOT READY SPS READY

CM/SM ATTACHED CM/SM SEPARATED

ULLAGE THRUST NOT ULL#_E THRUST PRESENT

PRESENT FOR S-IVB FOR S-IVB

SET RESET

COMPUTER NOT IN CONTROl COMPUTER IN CONTROL OF

OF SPACECRAFT SPACECRAFT

CSM } } }
RCS DAP 0 ILLEGAL 0_ FREE 1 HOLD 1 AUTO

MODE 0 1 _ MODE 0 MODE 1 MODE

BIT

15

14

13
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RENDEZVOUSANDPRETHRUST- Continued CSM104
TRANSMITTED IN PROGR_S 17,20,21,23,30,31,34,35,37,38,39,74,75,77,78,79

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

93B CHANNEL 31 SET RESET

-Z TRANSLATION cOMMANDED

94A

94B

THC INPUTS

RHC INPUTS

CHANNEL 32

MINIMUM IMPULSE

CONTROLLER INPUTS

CHANNEL 33

BIT

12

11

< lO
9
8

7

6

5

< 4
3

2

1

BIT

15

14

13

12

11

10

9

8

7

5
4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

+Z TRANSLATION COMMANDED
-y TRANSLATION COMMANDEu

+y TRANSLATION COMMANDED

-X TRANSLATION COMMANDEC

+X TRANSLATION COPI_DEC

-ROLL COMMANDED

+ROLL COWMANDED

-YAW C_DED
+YAW cOMMANDED

-PITCH COMMANDED

+PITCH COMMANDED

SET RESET

NOT ASSIGNED - SHOULD BE ZERO

PROCEED KEY IS DEPRESSED

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

LM ATTACHED

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

-ROLL COMVkANDED

+ROLL COMMANDED

-YAW cOMMANDED

+YAW cOMMANDED

-PITCH COMMANDED

+PITCH COMMANDED

SET RESET

COMPUTER OSCILLATOR HAS

FAILED
CMC WARNING HAS OCCURREI

PIPA FAIL HAS OCCURRED

TELEMETRY DOWNLINK IS

TOO FAST

UPLINK IS TOO FAST

BLOCK UPLINK SWITCH BLOCK UPLINK SWITCH IN

IN NORMAL POSITION BLOCK POSITION

NOT ASSIGNED - SHOULD BE ZERO'

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO
NOT ASSIGNED - SHOULD BE ZERO

OPTICS MODE SWITCH IN OPTICS MDDE SWITCH IN

MANUAL POSITION COMPUTER pOSITION

OPTICS ZERO SWITCH IN OPTICS ZERO SWITCH IN

NORMAL POSITION ZERO POSITION

NOT ASSIGNED - SHOULD BE ZERO

RANGE UNIT DATA RANGE UNIT DATA GOOD

NOT GOOD

NOT ASSIGNED - SHOULD BE ZERO
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RENDEZVOUS AND PRETHRUST - Concluded

TRANSMITTED IN PROGRAMS 17,20,21,23j30,31,34,35_37,38,39,74,75,77,78,79

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

95A

95B
RTHETA

ANGLE BETWEEN LOCAL HORIZONTAL AND +X AXIS (NOUN 54]

OR STAR LINE OF SIGHT (NOUN 53)

96A
LAT (SPL) LATITUDE OF THE SPLASHDOWN SITE

96B

97A
LNG (SPL) LONGITUDE OF THE SPLASHDOWN SITE

97B

98A VPRED PREDICTED VELOCITY AT ALTITUDE OF 400,000 FEET

98B ABOVE FISCHER RADIUS

99A GAMMAEI VALUE OF FLIGHT PATH ANGLE AT 400,000 FEET
99B ABOVE FISCHER RADIUS

FLAGWORD i_

INTFLBIT

100A

REINTFLG. REINTBIT

BIT SET } RESET

15 NOT USED

14 INTEGRATION IN INTEGRATION NOT IN

PROGRESS PROGRESS

13 NOT USED

12 NOT USED

11 NOT USED

10 NOT USED

9 NOT USED

8 NOT USED

7 INTEGRATION ROUTINE INTEGRATION ROUTINE

TO BE RESTARTED NOT TO BE RESTARTED

6 NOT USED

5 NOT USED

4 NOT USED

3 NOT USED

2 NOT USED

1 NOT USED

BIT SET RESET

NOT USED

100B FLAGWORD 11
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POWERED LIST CSM 104

TRANSMITTED IN PROGRAMS 40,41,47,61

WORD NO. DESCRIPTION

1A

1B

2A

2B

3A

3B

4A

4B

5A

5B

6A

6B

7A

7B

8A

8B

9A

9B

10A

10B

11A

11B

LIST ID

SYNC BITS

X COMPONENT OF VEHICLE

RX POSITION VECTOR

Y COMPONENT OF VEHICLE

Ry POSITION VECTOR

Z COMPONENT OF VEHICLE

RZ POSITION VECTOR

X COMPONENT OF VEHICLE

VX VELOCITY VECTOR

y COMPONENT OF VEHICLE

Vy VELOCITY VECTOR

Z COMPONENT OF VEHICLE

VZ VELOCITY VECTOR

TSV TIME TAG FOR RAND

CDUX

CDUY

CDUZ

REAL-TIME SIGNIFICANCE

(77774)8 INDICATES POWERED LIST BEING TRANSMITTED

(77340)8 INDICATES DATA TO FOLLOW

CSM VEHICLE STATE VECTOR AND TIME

X, Y, AND Z CDU INPUT COUNTERS. READ THE IMU

COUNTERS ZEROED DURING ZERO ENCODE MODE

(IMODES 33 BIT 5 = 1)

CDUT TRUNNION CDU INPUT COUNIEM

CSM-RCS DAP ON TVC DAP ON

ADOTx OGARATE

ADOTy OMEGAYB12A

12B

13A ADOTz OMEGAZB
13B

CSM-RCS DAP ON TVC DAP ON

AK

AK2

AK3

PAXERR
I_A
14B

15A

15B RCSFLAGS

CSM-RCS DAP ON TVC DAP ON

BODY RATE ABOUT X AXIS OUTER GIMBAL ANGLE RATE

BODY RATE ABOUT Y AXIS BODY AXIS PITCH RATE

BODY RATE ABOUT Z AXIS BODY AXIS ROLL RATE

CSM-RCS DAP ON TVC DAP ON

VEHICLE ATTITUDE ERRORS

(RPY) SENT TO FDAI. DUR-

ING RCS DAP OPERATION

EITHER TOTAL ATTITUDE OR

DAP FOLLOWING ERROR IS

DISPLAYED (DET BY

FLAGWORD 0 BIT 9)

DIFFERENCE BETWEEN DE-

SIRED AND PRESENT CDU

PITCH ERROR SIGNAL COM-

PUTED IN TVC DAP. YAW

ERROR SIGNAL COMPUTED

IN TVC DAP.

BIT SET I. RESET

15 NOT USED - SHOULD BE ZERO

14 RATE FILTER NOT

INITIALIZED

13 ROLL RATE DAMPING

REQUIRED

RATE FILTER

INITIALIZED
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POWERED LIST - Continued

TRANSMITTED IN PROGRAMS 40,41,47,61

CSM 104

WORD NO.

15B

16A

16B

17A

RCSFLAGS

18A

18B

THETAD x

THETADy

THETADz

DESCRIPTION

17B DELCDU X

TIG

19A •

19B

21A

21B

REAL-TIME SIGNIFICANCE

BIT SET RESET

12 PITCH RATE DAMPIIxK_

REQUIRED
11 YAW RATE DAMPING

REQUIRED

10 -ROLL RHC INPUT

9 +ROLL RHC INPUT

8 -YAW RHC INPUT

7 +YAW RHC INPUT

6 -PITCH RHC INPUT

5 +PITCH RHC INPUT

4 COMPUTE AK'S

(ATTITUDE ERRORS)

3 0 I 3RD PASS 0 I 2ND PASS ltINITIAL PASSTHROUGH THROUGH THROUGH

2 0 NEEDLER 1 NEEDLER 1 NEEDLER

1 I INITIALIZE T6 PROGRAM

PERFORM NEEDLER TO

DISPLAY AK'S

X, Y, AND Z REFERENCE CDU ANGLES FOR THE ATTITUDE

HOLD ROUTINE. INTERMEDIATE DESIRED CDU ANGLES FOR

AUTO MANEUVER ROUTINE.

MOST SIGNIFICANT HALF OF X INCREMENTAL GIMBAL

ANGLE USED IN AUTOMATIC MANEUVERS

TIME OF IGNITION

DELLT4 TIME REMAINING UNTIL ARRIVAL AT AIMPOINT

20A

20B RTARGx X COf4PONENT OF TARGET POSITION VECTOR

Y COMPONENT OF TARGET POSITION VECTORRTARGy

22A

22B RTARG z Z C(]MPONENT OF TARGET POSITION VECTOR

23A
TGO TIME TO GO TO ENGINE CUTOFF

23B

24A
24B PIPTIME1 THE TIME AT WHICH PIPA'S WERE LAST READ

25A

25B

26A

26B

27A

27B

DELV x

DELVy

DELV z

X, Y, AND Z PIPA VALUES AT LAST READING CORRECTED

FOR SCALE FACTOR ERROR AND BIAS. DURING AVERAGE G

ROUTINE THEY ARE READ EVERY 2 SECONDS.
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POWEREDLIST- Continued
TRANSMITTED IN PROGRAMS 40,41,47,61

CSM 104

WORD NO.

28A

28B

29A

29B

30A

30B

31A

31B

32A

32B

33A

33B

34A

34B

35A

35B

36A

36B

37A

37B

38A

58B

39A

39B

40A

DESCRIPTION

=ACTOFF

REAL-TIME SIGNIFICANCE

VALUE OF PITCH TRIM ANGLE FOR SPS ENGINE DURING

TVC DAP

VALUE OF YAW TRIM ANGLE FOR SPS ENGINE DURING

YACTOFF TVC DAP

VALUE SENT TO OCDU FOR SPS PITCH GIMBAL TRIM

=CMD DURING TVC DAP

YCMD
VALUE SENT TO OCDU FOR SPS YAW GiMBAL TRIM

DURING TVC DAP

CSTEER CROSS PRODUCT STEERING CONSTANT

ALP UPCONTROL CONSTANT

SPARES

X X

Xy

XZ

YX

Yy

YZ

FLAGWORD 0

CPHIFLAG

JSWITCH

MIDFL/_

MOONFLAG

NORFHOR

ZMEASURE

NEEDLFLG

IMUSE

RNDVZFLG

R53FLAG

F2RTE

TRUNFLAG

FREEFLAG

B29FLAG

KFLAG

REFSMAT

BIT SET RESET

15 OUTPUT OF CALCGA IS OUTPUT OF CALCGA IS

CPHIX THETAD

14 NOT USED IN POWERED LIST

13 NOT USED IN POWERED LIST

12 NOT USED IN POWERED LIST

11 NOT USED IN POWERED LIST

10 NOT USED IN POWERED LIST

9 TOTAL ALTITUDE ERROR A/P FOLLOWING ERROR

DISPLAYED DISPLAYED

8 IMU IN USE I IMU NOT IN USE

7 NOT USED IN POWERED LIST ........
6 NOT USED IN pOWERED LIST

5 NOT USED IN POWERED LIST

4 NOT USED IN POWERED LIST

3 NOT USED IN POWERED LIST

2 NOT USED

1 NOT USED IN POWERED LIST
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POWEREDLIST - Continued
TRANSMITTED IN PROGRAMS 40,41,47,61

CSM 104

WORD NO. DESCRIPTION REAL-TIME S IGNI FI CANCE

40B

41A

F LAGWORD 1

NJETSFLG

ST IKFLAG

ERADFLAG

ENG2FLAG

TARGIFLG

TARG2FLG

R23FLG

VEHUPFLG

UPDATFLG

IDLEFAI L

TRACKFLG

S LOPESW

GUESSW

AVEGFLAG

FLAGWORD 2

DRIFTFLG

R21MARK

22DSPFLG

STERRSW

CYCLESW

IMPULSW

XDELVFLG

FIRSTFLG

FINALFLG

AVFLAG

PFRATFLG

CALCMAN3

CALCMAN2

NODOFLAG

41B FLAGWORD 3

GLOKFAIL

REFSMFLG

LUNAFLAG

P22MKFLG

VFLAG

OI_ONFLG

PRECIFLG

CULTFLAG

BIT

15

14

13

12

11

10

9

9

8

7

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

BIT

15

14

13

12

11

I0

9

8

7

SET RESET

TWO JET RCS BURN FOUR JE T RCS BURN

RHC CONTROL OF RCS CMC CONTROL OF RCS
NOT USED IN POWERED LIST

NOT USED

RCS BURN [SPS BURN

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

INHIBIT R41 ENABLE R41 (ENGFAIL)

THRUST NOT DETECTED

NOT USED IN POWERED LIST

NOT USED

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

AVERAGE G (SERVICER) AVERAGE G (SERVICER)

TO CONTINUE TO CEASE

SET RESET

T3RUPT CALLS GYRO T3RUPT DOES NO GYRO

COMPENSATION COMPENSATION

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED

STEERING TO BE DONE STEERING OMITTED

VG CALCULATION TO

BE DONE

MINIMUM IMPULSE BURN

(CUTOFF TIME

SPECIFIED)

EXTERNAL DELTAV VG

COMPUTATION

VG CALCULATION

OMITTED

STEERING BURN (NO

CUTOFF TIME YET

AVAILABLE)
LAMBERT (AIMPOINT) VG

cOMpUTATION
SUCCEEDING PASS FIRST PASS THRU

THRU $40.9 $40.9

NOT USED IN POWERED LIST

LM VEHICLE IS ACTIVE CSM VEHICLE IS ACTIVE

PREFERRED ATTITUDE PREFERRED ATTITUDE

COMPUTED NOT COMPUTED

NO FINAL ROLL FINAL ROLL IS NECESSAR_

PERFORM MANEUVER BYPASS STARTING

!STARTING PROCEDURE PROCEDURE

IV37 NOT PERMITTED V37 PERMITTED

SET RESET

NOT USED

GIMBAL LOCK HAS NOT IN GIMBAL LOCK

OCCURRED

REFSMMAT GOOD REFSMMAT NO GOOD

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

ON MONITOR ENABLED [ON MONITOR DISABLED,

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST
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POWERED LIST - Continued

TRANSMITTED IN PROGRAMS 40,41,47,61

CSM 104

WORD NO.

41B

42A

DESCRIPTION

FLAGWORD 3

ORBWFLAG

STATEFLG

INTYPFLG

VINTFLAG

D60R9FLG

DIMOFLAG

FLAGWORD 4

MRKIDFLG

PRIODFLG

NRMIDFLG

PDSPFLAG

MWAITFLG

MWAITFLG

NWAITFLG

MRKNVFLG

NRMNVFLG

PRONVFLG

PINBRFLG

MRUPTFLG

NRUPTFLG

MKOVFLAG

XDSPFLAG

REAL-TIME SIGNIFICANCE

BIT SET RESET

6 NOT USED IN POWERED LIST

5 PERMANENT STATE _ERMANENT STATE

VECTOR UPDATED VECTOR NOT UPDATED

4 CONIC INTEGRATION ENCKE INTEGRATION

3 CSM STATE VECTOR LM STATE VECTOR BEING

BEING INTEGRATED INTEGRATED

2 DIMENSION OF W IS 9 DIMENSION OF W IS 6

=OR INTEGRATION FOR INTEGRATION

1 W MATRIX IS TO BE W MATRIX IS NOT TO

USED BE USED

BIT SET RESET

15 MARK DISPLAY IN NO MARK DISPLAY IN

ENDIDLE ENDIDLE

14 PRIORITY DISPLAY NO PRIORITY DISPLAY

IN ENDIDLE IN ENDIDLE

13 NORMAL DISPLAY IN NO NORMAL DISPLAY

ENDIDLE IN ENDIDLE

12 CAN NOT INTERRUPT

PRIORITY DISPLAY

11 HIGHER PRIORITY DIS- NO HIGHER PRIORITY DIS-

PLAY OPERATING WHEN _LAY OPERATING WHEN

MARK DISPLAY MARK DISPLAY

INITIATED INITIATED

10 HIGHER PRIORITY NO HIGHER PRIORITY

DISPLAY OPERATING DISPLAY OPERATING WHEN

WHEN NORMAL DISPLAY MARK DISPLAY

INITIATED INITIATED

10 HIGHER PRIORITY NO HIGHER PRIORITY

DISPLAY OPERATING DISPLAY OPERATING

WHEN NORMAL DISPLAY WHEN NORMAL DISPLAY

INITIATED INITIATED

9 ASTRONAUT USING ASTRONAUT NOT USING

KEYBOARD WHEN MARK KEYBOARD WHEN MARK

DISPLAY INITIATED DISPLAY INITIATED

8 ASTRONAUT USING ASTRONAUT NOT USING

KEYBOARD WHEN KEYBOARD WHEN NORMAL

NORMAL DISPLAY DISPLAY INITIATED

INITIATED
7 ASTRONAUT NOT USINGASTRONAUT USING

KEYBOARD WHEN

PRIORITY DISPLAY

INITIATED

6 ASTRONAUT HAS

INTERFERED WITH

EXISTING DISPLAY

5 MARK DISPLAY INTER-

RUPTED BY PRIORITY

DISPLAY

4 NORMAL DISPLAY

INTERRUPTED BY

PRIORITY OR MARK

DISPLAY

KEYBOARD WHEN PRIORITY

DISPLAY INITIATED

ASTRONAUT HAS NOT

INTERFERED WITH

EXISTING DISPLAY

MARK DISPLAY NOT

INTERRUPTED BY PRIORIT

DISPLAY

NORMAL DISPLAY NOT

INTERRUPTED BY

PRIROITY OR MARK

DISPLAY

3 MARK DISPLAY OVER NO MARK DISPLAY OVER

NORMAL NORMAL

2 NOT USED

1 MARK DISPLAY NOT TO

BE INTERRUPTED
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POWE RED LI ST - Continued

TRANSMITTED IN PROGRAMS 40_ 41,47,61

CSM i04

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

42B FLAGWORD 5

DSKYFLAG

V59FLAG

INCORFLG

PRFTRKAT

DMENFLG

COMPUTER

ENGONFLG

3AXISFLG

GRRBKFLG

R60FLAG

SOLNSW

MGLVFLAG

RENDWFLG

43A

43B

FLAGWORD 6

DAPBIT1, DAPBIT2

ENTRYDSP

CMDAPARM

GAMDIFSW

GONEPAST

RELVELSW

EGSW

FIRSTPAS

HIND

INRLSW

LATSW

.05GSW

CM/DSTBY

GYMDIFSW

FLAGWORD 7

TERMIFLG

ITSWICH

IGNFLAG

ASTNFLAG

TIMRFLAG

NORMSW

RVSW

GONEBY

IDLEFLAG

V37FLAG

NOUPFLAG, R32FLAG

UPLOCKFL

VERIFLAG

ATTCHFLG

TFFSW

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

BIT

15

14

13

12

11

I0

9

8

7

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

6

SET RESET

DISPLAYS SENT TO DSKY NO DISPLAYS TO DSKY

NOT USED

NOT USED

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

COMPUTER IS CMC COMPUTER IS LGC

ENGINE TURNED ON ENGINE TURNED OFF

MANEUVER SPECIFIED MANEUVER SPECIFIED

BY THREE AXES BY ONE AXIS

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

LOCAL VERTICAL MIDDLE GIMBAL

COORDINATES COMPUTED ANGLE COMPUTED

NOT USED IN POWERED LIS-T

SET I RESET

0_NO DAP 0_CSM RCS

0_OR ENTRY 1_ DAP

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

1 _TVC 1_ SATURN

0 _ DAP i _ DAP

SET I RESET

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

TIG HAS ARR.IVED TIG HAS NOT ARRIVED

ASTRONAUT HAS ASTRONAUT HAS NOT

OKAYED IGNITION OKAYED IGNITION

CLOKTAK OPERATING CLOKTAK INOPERATIVE

UNIT NORMAL COMPUTED UNIT NORMAL NOT COMPUTEE

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NO DV MONITOR CONNECT DV MONITOR

AVERAGE G (SERVICER) AVERAGE G (SERVICER)

RUNNING OFF

NEITHER CSM NOR LM EITHER STATE VECTOR

STATE VECTOR MAY BE MAY BE UPDATED

UPDATED

K-_-K FAIL NO K--K-K FAIL

NOT USED IN POWERED LIST

LM r CM ATTACHED I LMI CM NOT ATTACHED

NOT USED IN POWERED LIST

Y
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POWERED LIST - Continued

TRANSMITTED IN PROGRAMS 40,41,37,61

CSM 104

WORD NO.

44A

44B

45A

45B

46A

46B

47A

47B

48A

48B

49A

49B

50A

50B

DESCRIPTION

FLAGWORD 8

RPQFLAG

NEW I FLG

DMOONFLG

LMOONF LG

ADVTRK

P39179SW

SURFFLAG

INFINFLG

ORDERSW

APSESW

COGAFLAG

360SW

i

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

REAL-TIME SIGNIFICANCE

SET RESET

NOT USED IN POWERED LIST

NOT USED

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED

NOT USED

NOT USED IN POWERED LIST

SET RESET

SWITCHOVER HAS NO SWITCHOVER YET

OCCURRED

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

MAX DB SELECTED IMAX DB NOT SELECTED

NOT USED IN POWERED 'LIST ,,

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST

NOT USED IN POWERED LIST
NOT USED

:LAGWORD 9

SWTOVER

V67FLAG

V82EMFLG

MAXDBFLG

V94FLAG

SAVECFLG

VHFRFLAG

SOURCFLG

N22oRN17

QUITFLAG

R31FLAG

MIDIFLAG

MIDAVFLG

AVEMIDSW

BIT

15

14

13

12

11

10

9

8

7

6 COMPUTE TOTAL ATTITUDE_COMPUTE TOTAL ATTITUDE

ERRORS WRT N22 (V62) ERRORS WRT N17 (V63)

5 CAUSE INTEGRATION TO ALLOW INTEGRATION

EXIT AT NEXT TIME STOP TO CONTINUE

4 NOT USED IN POWERED LIST

3 INTEGRATE TO TDEC

INTEGRATION ENTERED

FROM ONE OF MIDTOAV

PORTALS

AVETOMID CALLING FOR

W MATRIX INTEGER

DO NOT WRITE OVER

RN t VNz PIPTIME

INTEGRATE TO THE THEN-

PRESENT TIME

INTEGRATION WAS NOT

ENTERED VIA MIDTOAV

NO AVETOMID W INTEGER

_LLOW SET UP OF RN,

VN, PIPTIME

DSPTAB

DSPTAB+I

DSPTAB+2

DSPTAB+3

DSPTAB+4

DSPTAB+5

DSPTAB+6

DSPTAB+7

DSPTAB+8

DSPTAB+9

DSPTAB+10

DSPTAB+11

DISPLAY TABLE CODES FOR GENERATION OF DSKY NUMERICS

USED TO INDICAFE VERB-NOUN MAJOR

MODE AND R1, R2, AND R3 DISPLAYS

DISPLAY TABLE OF DSKY STATUS LIGHTS

604008 = PROGRAM CAUTION, 602008 = TRACKER WARNING

600208 = NO ATTITUDE, 600408 = GIMBAL LOCK
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POWE RED LI ST - Continued

TRANSMITTED [N PROGRAMS 40,41,47,61

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

51A COMPUTER CLOCK INDICATING ELAPSED TIME

TIME21 TIME1 SINCE LIFTOFF

51B SINCE LIFTOFF

52A

52B

X COMPONENT OF "OTHER"

RX VEHICLE POSITION

53A Y COMPONENT OF "OTHER"

53B Ry VEHICLE POSITION

54A Z COMPONENT OF "OTHER"

54B RZ VEHICLE POSITION

55A X COMPONENT OF "OTHER"

55B VX VEHICLE VELOCITY

56A Y COMPONENT OF "OTHER"
56B Vy VEHICLE VELOCITY

57A Z COMPONENT OF "OTHER"

57B VZ VEHICLE VELOCITY

58A

58B

TIME TAG FOR "OTHE_'

TOTHER STATE VECTOR

59A CDUX SAME AS 9A

59B CDUY SAME AS 9B

60A CDUZ SAME AS 10A

60B CDUT SAME AS 10B

CSM-RCS DAP TVC DAP

61A

61B ADOT X OGARATE

62A

62B ADOTy OMEGAYB

OMEGAZB
63A

63B

"OTHER" VEHICLE STATE VECTOR

SAME AS 11A, 11B

SAME AS 12A, 12B

SAME AS 13A, 13BADOT z

64A AK SAME AS 14A

64B AK1 SAME AS 14B

65A AK2 SAME AS 15A

65B RCSFLAGS SAME AS 15B

66A

66B

67A

THETADx

THETADy

THETAD Z

SAME AS 16A

SAME AS 16B

SAME AS 17A

67B DELCDUx SAME AS 17B

8-_9
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POWEREDLIST- Continued

TRANSMITTED IN PROGRAMS 40,41,47,61

CSM 104

WORD NO.

68A

68B

RSBBQ

RSBBQ+I

69A CADRFLSH

69B CADRFLSH+I

70A CADRFLSH+2

DESCRIPTION

70B

71A

71B

FAILREG

FAILREG+I

FAILREG+2

REAL-TIME SIGNIFICANCE

VALUE OF BBANK AND Q REGISTERS AT THE TIME

OF A RESTART

VALUE OF RETURN ADDRESS INFORMATION FOR LAST

REQUESTED PRIORITY DISPLAY

VALUE OF RETURN ADDRESS INFORMATION FOR LAST

REQUESTED MARK

VALUE OF RETURN ADDRESS INFORMATION FOR LAST

NORMAL DISPLAY REQUESTED

CONTAINS ALARM CODE OF FIRST ALARM RECEIVED

CONTAINS ALARM CODE OF SECOND ALARM RECEIVED

CONTAINS ALARM CODE OF THIRD ALARM RECEIVED

72A CDUS SHAFT CDU INPUT COUNTER

72B PIPAX

73A PIPAY

73B PIPAZ

ELEV

X, Yp AND Z PIPA INPUT COUNTERS ZEROED AT THE

START OF AVERAGE G AND EVERY 2 SEC DURING

AVERAGE G ROUTINE

74A

74B
DESIRED LOS ANGLE AT TPI

75A

75B

76A

76B

77A

ORBITAL CENTRAL ANGLE OF THE PASSIVE VEHICLE

CENTANG DURING TRANSFER FROM TPI TO TIME OF INTERCEPT

THE DESIRED SEPARATION OF THE TWO VEHICLES SPECI-

DELTAR FIED AS A DISTANCE ALONG THE PASSIVE VEHICLE ORBIT

FLAGWORD 10 BIT SET I RESET

15 NOT USED
14 INTEGRATION IN INTEGRATION NOT IN

PROGRESS PROGRESS

- 13 NOT USED
12 NOT USED

11 NOT USED

10 NOT USED

9 NOT USED

8 NOT USED

7 INTEGRATION TO BE INTEGRATION NOT TO BE

RESTARTED RESTARTED

6 NOT USED

5 NOT USED

4 NOT USED

3 NOT USED

2 NOT USED

1 NOT USED

NOT USED77B FLAGWORD 11
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POWERED LIST - Continued

TRANSMITTED IN PROGRAMS 40,41,47,61

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

VALUE OF COMPUTER CLOCK WHEN LIFTOFF OCCURRED,
78A TEVENT WHEN SPS ENGINE CAME ON OR WHEN SPS ENGINE SHUT

78B OFF

79A PCMD SAME AS 29A

79B YCMD SAME AS 29B

80A OPTMODES BIT

15

14

13

12

11

10

9

8

7

6

5

4

SET I RESET

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

INDICATES OPTICS HAS ALARM 1208 WILL BE

BEEN ZEROED SINCE GENERATED IF ATTEMPT

LAST FRESH START IS MADE TO ZERO OPTICS

OPTICS MODE SWITCH RESET BY FRESH START

IN COMPUTER POSITION OR MODE OTHER THAN CMC

NOT ASSIGNED - SHOULD BE ZERO

OPTICS CDU FAIL NO OPTICS CDU FAIL

PRESENTLY PRESENTLY

NOT ASSIGNED - SHOULD BE ZERO

OPTICS MODE SWITCH OPTICS MODE SWITCH

NOT IN CMC POSITION IN CMC POSITION

OPTICS ZERO SWITCH OPTICS ZERO SWITCH

NOT IN ZERO POSITION IN ZERO POSITION

(BITS 4, 5 = 1'S OPTICS IN MANUAL MODE)

3 NOT ASSIGNED - SHOULD BE ZERO

2 NOT ASSIGNED - SHOULD BE ZERO

1 NOT ASSIGNED - SHOULD BE ZERO

USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL

IN CSM RCS DAP. IF >+0 PERFORM ATTITUDE HOLD

ABOUT ANGLES CONTAINED IN CDU INPUT COUNTERS

80B HOLDFLAG (PRESENT IMU ANGLES). IF = +0 PERFORM ATTITUDE

HOLD ABOUT EXISTING REFERENCE. IF <+0 AUTOMATIC

STEERING IS TO BE PERFORMED.

81A LEMMASS MASS OF THE LM

81B CSMM_SS MASS OF THE CSM

82A DAPDATR1

LOADED WITH V48N46E

BITS

15 VEHICLE 01NO 01LM14 CONFIGUP-J_TION 0 DAP 1 OFF

13 NOT USED - SHOULD BE ZERO

1 1_SATUR_
0}_N I_ DAP

12 NOT USED - SHOULD BE ZERO

11 NOT USED - SHOULD BE ZERO

9 NOT USED - SHOULD BE ZERO

8 NOT USED - SHOULD BE ZERO

10 X TRANSLATION 0 OR USE AC 0_USE 1_ USE
7 USES 0 & BD 1 !AC 0_ BD

6 NOT USED - SHOULD BE ZERO

5 NOT USED - SHOULD BE ZERO
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POWERED LIST - Continued

TRANSMITTED IN PROGRAMS 40,41,47;61

CSM 104

WORD NO.

82A

82B

83A

83B

84A

84B

85A

85B

86A

86B

87A

87B

DESCRIPTION

DAPDATR1

DAPDATR2

ERRORx

ERRORy

ERRORz

THETAD x

RCS-CSM DAP

WBODY

TVC DAP

OMEGAXC

REAL-TIME SIGNIFICANCE

BITS

4 ANGULAR DEADBAND FOR ATTITUDE HOLD AND

_UTOMATIC MANEUVERS

0 - ±0.5 ° DEADBAND

1 - ±5.0 ° DEADBAND

3 NOT USED - SHOULD BE ZERO

2 sPECIFYMANEUVER0 I "i5° I "i° 1 I "i° II 4"0°/
1 RATE 0 S C S C 0 S C 1 SEC

BITS

15 NOT USED - SHOULD BE ZERO

14 NOT USED - SHOULD BE ZERO

13 ROLL JET SELECTION

0 - USE QUAD AC FOR ROLL MANEUVERS

1 - USE QUAD BD FOR ROLL MANEUVERS

NOT USED - SHOULD BE ZERO12

II

I0

NOT USED - SHOULD BE ZERO

A QUAD FAIL

0 - QUAD A IS OK

1 - QUAD A FAILED

9 NOT USED - SHOULD BE ZERO

8 NOT USED - SHOULD BE ZERO

7 B QUAD FAIL

0 - QUAD B IS OK

1 - QUAD B FAILED

6 NOT USED - SHOULD BE'ZERO...

5 NOT USED - SHOULD BE ZERO

4 C QUAD FAIL

0 - QUAD C IS OK

1 - QUAD C FAILED

3 NOT USED - SHOULD BE ZERO

2 NOT USED.- SHOULD BE ZERO

D QUAD FAIL

0 - QUAD D IS OK

1 - QUAD D FAILED

INTERMEDIATE ATTITUDE ERRORS COMPUTED DURING

CSM RCS DAP (DAP FOLLOWING ERRORS). ERRORS IN

CONTROL COORDINATES AND ARE LOADED INTO AK'S

FOR FDAI DISPLAY WHEN FLAGWORD 0 BIT 9 = 0

SAME AS 16A

RCS-CSM DAP

DESIRED BODY ROLL RATE

ABOUT CONTROL AXIS

DESIRED BODY PITCH RATE

ABOUT CONTROL AXIS

TVC DAP

ROLL BODY AXIS RATE coM-

MAND FROM CROSS PRODUCT

STEERING

WBODY1 OMEGAYC

YAW BODY AXIS RATE
DESIRED BODY YAW RATE

WBODY2 OMEGAZC ABOUT CONTROL AXIS COMMAND FROM CROSS
PRODUCT STEERING

8-52
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POWERED LIST - Continued

TRANSMITTED IN PROGRAMS 40,41,47,61

CSM 104

WORD NO.

REDOCTR88A

REAL-TIME SIGNIFICANCE

INDICATES THE NUMBER OF RESTARTS WHICH HAVE

OCCURRED SINCE LAST FRESH START

88B

89A

89B

90A

THETAD

THETAD+I

THETAD+2

IMODES30

90B IMODES33

DESCRIPTION

FINAL DESIRED X CDU /_NGLE

FINAL DESIRED Y CDU ANGLE

FINAL DESIRED Z CDU ANGLE

BIT

15

14

13

12

11

10

9

8

7

6

BIT

15

14

13

12

11

10

9

8

7

6

SET RESET

IMU TEMPERATURE OUT IMU TEMPERATURE WITHIN

OF LIMITS LIMITS

NO ISS TURN ON ISS TURN ON REQUEST

REQUEST PRESENT PRESENT
NO IMU FAIL IMU FAIL HAS OCCURRED

NO ICDU FAIL ICDU FAIL HAS OCCURRED

NO IMU CAGE IMU CAGE HAS BEEN

COMM_NDED COMMANDED

NO PIPA FAIL PIPA FAIL HAS OCCURRED

IMU NOT OPERATING IMU OPERATING

USED IN IMU TURN-ON SE(pUENCINGMOST LIKELY ZERC

SAME AS BIT 8

IMU INITIALIZATION IMU NOT IN

BEING ACCOMPLISHED INITIALIZATION

INHIBIT ALARM 2128 DO NOT INHIBIT ALARM

IF PIPA FAIL OCCURS 2128 IF PIPA FAIL

OCCURS

INHIBIT ISS WARNING DO NOT I_HIBIT ISS

LAMP FROM BEING WARNING LAMP FROM

TURNED ON IF IMU BEING TURNED ON IF

FAIL OCCURS IMU FAIL OCCURS

INHIBIT ISS WARNING DO NOT INHIBIT ISS

FROM BEING WARNING LAMP FROM

TURNED ON IF ICDU BEING TURNED ON IF

FAIL OCCURS ICDU FAIL OCCURS

TURN-ON DELAY FAILURE NO TURN-ON DELAY

(ALARM 2078) FAILURE

INHIBIT ISS WARNING DO NOT I_IBIT ISS

LAMP FROM BEING WARNING LAMP FROM

TURNED ON IF A PIPA BEING TURNED ON IF

FAIL OCCURS A PIPA FAIL OCCURS

SET I RESET

NOT ASSIGNED - SHOULD BE ZERO

PROCEED DEPRESSED

PIPA FAIL HAS NOT PIPA FAIL HAS OCCURRED

OCCURRED

TELEMETRY DOWNLINK TELEMETRY DOWNLINK

OK IS TOO FAST

UPLINK IS OK UPLINK IS TOO FAST

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

IMU IN COARSE ALIGN IMU NOT IN COARSE ALIGN

OR ZEROING MODE OR ZEROING MODE

IMU IN ZEROING IMU NOT IN ZEROING

ROUTINE ROUTINE
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POWERED LIST - Continued

TRANSMITTED IN PROGRAMS 40,41,47,61

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

SET RESET90B IMODES33

91A CHANNEL 11

91B CHANNEL 12

BIT

4

3

2

1

BIT

15

14

13

12

11

10

8

7

6

5

4

3

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

NOT ASSIGNED - SHOULD BE Z.E.RO

NOT ASSIGNED - SHOULD BE ZERO

NOT USED

LAMP TEST IN PROGRESS LAMP TEST NOT IN

(V35 PROGRESS

SET I RESET

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

SPS ENGINE ON COMMAND J ...
NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

ERROR RESET KEYCODE

RECEIVED FROM UPLINK

OR DSKY

INDICATES AVERAGE G

ROUTINE IS RUNNING

NOT ASSIGNED - SHOULD BE ZERO

OPERATOR ERROR HAS

OCCURRED

VERB-NOUN FLASHER ON

KEY RELEASE LAMP ON

IMU TEMPERATURE IS

OUT OF LIMITS

UPLINK ACTIVITY

LAMP ON

COMPUTER ACTIVITY

LAMP ON

ISS WARNING LAMP ON

SET RESET

TURN ON DELAY -

COMPLETE

S-IVB CUTOFF COMMAND

S-IVB INJECTION

SEQUENCING START
NOT ASSIGNED - SHOULD BE ZERO

DISENGAGE OPTICS DAC

ZERO OPTICS COMMAND

S-IVB TAKEOVER ENABLE

TVC ENABLE

NOT ASSIGNED - SHOULD BE ZERO

IMU CDU ERROR

COUNTER ENABLE

IMU CDU ZERO

COMMAND

IMU COARSE ALIGN

ENABLE

STAR TRACKERS ON

OPTICS CDU ERROR

COUNTER ENABLE

1 OPTICS CDU ZERO

COMMAND
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POWERED LIST - Continued

TRANSMITTED IN PROGRAMS 40,41,47,61

CSM 104

• • • . :"

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

RESET92A CHANNEL 13

92B CHANNEL 14

93A CHANNEL 30

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

6

5

SET

T6RUPT ENABLE

RESET TRAP 32

RESET TRAP 31-B

RESET TRAP 31-A

ENABLE STANDBY BUTTON

LAMP TEST BEING

PERFORMED

NOT ASSIGNED - SHOULD BE ZERO

BIvtAGOUTPUT ENABLE

WORD ORDER CODE FOR

WORDS 2-50 t 52-100

BLOCK UPLINK

INHIBIT UPLINK_

ENABLE CROSSLINK

RANGE UNIT ACTIVITY

RANGE UNIT SELECT a

RANGE UNIT SELECT b

RANGE UNIT SELECT c

SET

XCDU DRIVE ENABLE

YCDU DRIVE ENABLE

ZCDU DRIVE ENABLE

TRUNNION CDU DRIVE

ENABLE

SHAFT CDU DRIVE ENABLE

iWORD ORDER CODE FOR

iWORDS 1 AND 51

RESET

GYRO TORQUING ENABLE

NEGATIVE GYRO TORQUE POSITIVE GYRO TORQUE

GYRO 0 NO 0 X 1} Y _ ZSELECT 0 GYRO 1GYRO 0 GYRO GYRO

GYRO PULSE TORQUE

POWER SUPPLY ENABLED

NOT USED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT USED - SHOULD BE ZERO

SET RESET

IMU TEMPERATURE OUT

OF LIMITS

ISS OFF

NO IMU FAIL

NO ICDU FAIL

NO IMU CAGE COMMQ_qDED

IMU TEMPERATURE WITHIN

LIMITS

ISS ON OR COMMANDED ON

IMU FAILURE

ICDU FAILURE

IMU CAGE COMMANDED

LAUNCH VEHICLE GUIDANCE

SWITCH IN CMC POSITION

IMU NOT OPERATING IMU OPERATING

NOT ASSIGNED - SHOULD BE ZERO

NO OCDU FAIL OCDU FAILURE

NOT USED

LIFTOFF HAS NOT LIFTOFF HAS OCCURRED

OCCURRED

S-IVB ATTACHED S-IVB SEPARATED
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POWERED LIST - Continued

TRANSMITTED IN PROGRAMS 40,41,47,61

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

93A CHANNEL 30

93B CHANNEL 31

94A CHANNEL 32

94B CHANNEL 33

THC INPUTS

PJ-IC INPUTS

MINIMUM IMPULSE

CONTROLLER INPUTS

BIT

3

2

1

BIT

15

14

13

12

11

10

9

8

7

i

5
4

2

1

BIT

15
14

13

12
11

10

9

8

7

6

5
4

3

2

1

BIT

15

14

13

SET RESET

SPS NOT READY SPS READY

CMfSM ATTACHED CM/SM SEPARATED
ULLAGE THRUST NOT ULLAGE THRUST PRESENT

PRESENT FOR S-IVB FROM S-IVB

SET RESET

COMPUTER NOT IN CON-

TROL OF SPACECRAFT

CSM RCS 0"
,ILLEGAL

DAP MODE 0

COMPUTER IN CONTROL

OF SPACECRAFT

0_FREE I_HOLD I_AUTO
I_MODE 0_MODE 1}MODE

-Z TRANSLATION

COMMANDED

+Z TRANSLATION

C_NDED

-Y TRANSLATION

COMMANDED

+Y TRANSLATION

COMMANDED

-X TRANSLATION

COMMANDED
+X TRANSLATION

C,.OMMANDED
-ROLL COMMANDED

+ROLL COMMANDED

-YAW COMMANDED

+YAW COMMANDED

-PITCH COMMANDED

+PITCH COPIvlANDED

SET RESET

NOT ASSIGNED - SHOULD BE ZERO

PROCEED KEY IS

DEPRESSED

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

LM ATTACHED

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

-ROLL COMMANDED

+ROLL COMMANDED

-YAW COt_DED

+YAW COMMANDED

-PITCH COMMANDED

+PITCH COMMANDED

SET RESET

COMPUTER OSCILLATOR

HAS FAILED

CMC WARNING HAS

OCCURRED

PIPA FAIL HAS

OCCURRED
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POWERED LIST - Concluded

TRANSMITTED IN PROGRAMS 40,41,47,61

CSM 104

J

i •

L

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

RESET94B

95A

95B

96A

96B

97A

97B

98A

98B

99A

99B

100A

100B

CHANNEL 33

VGTIGX

VGTIGy

VGTIGz

S PARES

BIT

12

11

10

SET

TELEMETRY DOWNLINK

IS TOO FAST

UPLINK IS TOO FAST

BLOCK UPLINK SWITCH BLOCK UPLINK SWITCH

IN NORMAL POSITION IN BLOCK POSITION

9 NOT ASSIGNED - SHOULD BE ZERO

8 NOT ASSIGNED - SHOULD BE ZERO

7 NOT ASSIGNED - SHOIJLD BE ZERO

6 NOT ASSIGNED - SHOULD BE ZERO

5 OPTICS MODE SWITCH

IN MANUAL POSITION

4

OPTICS MODE SWITCH

IN COMPUTER POSITION

OPTICS ZERO SWITCH OPTICS ZERO SWITCH

IN NORMAL POSITION IN ZERO POSITION

3 NOT ASSIGNED - SHOULD BE ZERO

2 RANGE UNIT DATA

NO GOOD

RANGE UNIT DATA

GOOD

1 NOT ASSIGNED - SHOULD BE ZERO

X, Y, AND Z COMPONENTS OF VELOCITY TO

BE GAINED
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ORB ITAL NAVIGATION

TRANSMITTED IN PROGRAM 22

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

1A

1B

(77773)8 INDICATES PROGRAM 22 POWERED LIST BEING

TRANSMITTED.

(77340)8 INDICATES DATA TO FOLLOW.

2A

2B

LIST ID

SYNC BITS

X COMPONENT OF VEHICLE

RX POSITION VECTOR

3A Y COMPONENT OF VEHICLE

3B Ry POSITION VECTOR

4A Z COMPONENT OF VEHICLE

4B RZ POSITION VECTOR

5A X COMPONENT OF VEHICLE

5B VX VELOCITY VECTOR

6A Y COMPONENT OF VEHICLE

6B Vy VELOCITY VECTOR

7A Z COMPONENT OF VEHICLE

7B VZ VELOCITY VECTOR

8A

8B TSV TIME TAG FOR RAND V

9A CDUX

9B CDUY

10A CDUZ

10B CDUT

11A
11B ADOTx

12A
12B ADOTy

13A
13B ADOTz

14A AK

14B AK2

15A AK3

15B RCSFLAGS

CSM VEHICLE STATE VECTOR AND TIME

BIT

15

14

13

12

11

10

X, Y, AND Z CDU INPUT COUNT'ERS. READ THE

IMU COUNTERS ZEROED DURING ZERO ENCODE MODE

(IMODES33 BIT 5 = 1)

TRUNNION CDU INPUT COUNTER

CMC BODY RATE ABOUT THE X, Y, AND Z AXIS

VEHICLE ATTITUDE ERRORS SENT TO FDAI. DURING

Pll THE ROLL VALVE IS 4 X 16-2/3 DEG DURING RCS

DAP OPERATION EITHER TOTAL ATTITUDE OR DAP

FOLLOWING ERROR IS DISPLAYED (DET BY FLAGWORD 0

BIT 9)

SET j .... RES,ET

NOT USED - SHOULD BE ZERO

RATE FILTER NOT RATE FILTER

INITIALIZED INITIALIZED

ROLL RATE DAMPING

REQUIRED
PITCH RATE D_PING

REQUIRED
YAW RATE DAMPING

REQUIRED
-ROLL RHC INPUT
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ORBITAL NAVIGATION - Continued

TRANSMITTED IN PROGR/_I 22

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

15B RCSFLAGS SET RESET

16A

16B

17A

THETADx

THETADy

THETAD Z

BIT

9

8

7

6

5

4

+ROLL RHC INPUT

-YAW RHC INPUT

+YAW RHC INPUT

-PITCH RHC INPUT

+PITCH RHC INPUT

COMPUTE AK'S (ATTI-

TUDE ERRORS)

PERFORM NEEDLER TO

DISPLAY AK'S

013ROPASS012NOPASSIlNTIALTHRU THRU PASS THRU

2 0 NEEDLER 1 NEEDLER 1 NEEDLER

I INITIALIZE T 6 PROGRAM

X, Y, AND Z REFERENCE CDU ANGLES FOR THE ATTITUDE
HOLD ROUTINE. INTERMEDIATE DESIRED CDU ANGLES

FOR AUTO MANEUVER ROUTINE.

MOST SIGNIFICANT HALF OF X INCREMENTAL GIMBAL

17B DELCDU X ANGLE USED IN AUTOMATIC MANEUVERS

SVMRKDAT

SVMRKDAT+I

SVMRKDAT+2

SVMRKDAT+3

SVMRKDAT+4

SVMRKDAT+5

SVMRKDAT+6

SVMRKDAT+7

SVMRKDAT+8

SVMRKDAT+9

SVMRKDAT+10

SVHRKDAT+11

SVMRKDAT+12

SVMRKDAT+13

SVMRKDAT+14

SVMRKDAT+15

SVMRKDAT+16

SVMRKDAT+17

SVMRKDAT+18

SVMRKDAT+19

SVMRKDAT+20

SVMRKDAT+21

SVMRKDAT+22

SVMRKDAT+23

SVMRKDAT+24

SVMRKDAT+25

SVMRKDAT+26

SVMRKDAT+27

SVMRKDAT+28

SVMRKDAT+29

SVMRKDAT+30

SVMRKDAT+31

SVMRKDAT+32

SVMRKDAT+33

SVMRKDAT+34

SVMRKDAT+35

18A

18B

19A

19B

20A

20B

21A

21B

22A

22B

23A

23B

24A

24B

25A

25B

26A

26B

27A

27B

28A

28B

29A

29B

30A

30B

31A

31B

32A

32B

33A

33B

34A

34B

35A

35B

5 SETS OF LANDPt_RK TRACKING DATA STORED AS FOLLOWS:

TIME (DP) - TIME OF MARK

CDUY - INNER GIMBAL ANGLE

CDUS - OPTICS SHAFT ANGLE

CDUZ - MIDDLE GIMBAL ANGLE

CDUT - OPTICS TRUNNION ANGLE

CDUX - OUTER GIMBAL ANGLE

(REPEATED 4 ADDITIONAL TIMES)

NOT USED

i__
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ORB ITAL NAVIGATION - Continued

TRANSMITTED IN PROGRAM 22

....WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

CSM 104

• : i̧ z

• i

_i,: ii!i_ •

36A LANDMARK BITS

15-13

12-10

9-7

6-1

18 - LANDMARK KNOWN

28 - LANDMARK UNKNOWN
INDEX OF OFFSET DESIGNATOR

NOT USED

008 - LANDMARK COORDINATES ARE NOT

STORED IN CMC MEMORY

018 - LANDING SITE DESIGNATION

028 - 268 - INDEX NUMBER FOR LANDMARK
WHOSE COORDINATES ARE STORED IN CMC

MEMORY

MOST SIGNIFICANT HALF OF ECCENTRICITY OF CONIC

36B ECC TRAJECTORY

37A

37B

38A
SPARES

38B

39A

39B

40A FLAGWORD 0

CPHIFLAG

JSWITCH

MIDFLAG

MOONFLAG

NORFHOR

ZMEASURE

NEEDLFLG

IMUSE

RNDVZFLG

R53FLAG

F2RTE

TRUNFLAG

FREEFLAG

B29FLAG

KFLAG

FLAGWORD 1

NJETSFLG

STIKFLAG

ERADFLAG

ENG2FLAG

TARGIFLG

TARG2FLG

40B

BIT

15

14

13

12

11

SET 'I RESET

NOT USED IN ORBITAL NAVIGATION LIST
INTEGRATION OF W INTEGRATION OF STATE

MATRIX VECTOR

INTEGRATION WITH INTEGRATION WITHOUT

SOLAR PERTURBATIONS SOLAR PERTURBATIONS

MOON IS SPHERE OF EARTH IS SPHERE OF

INFLUENCE INFLUENCE

NOT USED IN ORBITAL NAVIGATION LIST

10 NOT USED IN ORBITAL NAVIGATION LIST

9 TOTAL ATTITUDE A/P FOLLOWING ERROR

ERROR DISPLAYED DISPLAYED

8 IMU IN USE IMU NOT IN USE

7 P20 RUNNING (RADAR P20 NOT RUNNING

IN USE) (RADAR NOT IN USE)
6 V51 INITIATED V51 NOT INITIATED

5 NOT USED IN ORBITAL N_'IGATION LIST

4 DRIVING OF TRUNNION DRIVING OF TRUNNION

ALLOWED NOT ALLOWED

3 NOT USED IN ORBITAL NAVIGATION_LIST

2 NOT USED

1 NOT USED IN ORBITAL NAVIGATION LIST

BIT SET I RESET

15 NOT USED IN ORBITAL NAVIGATION LIST

14 RHC CONTROL OF RCS CMC CONTROL OF RCS

13 COMPUTE REARTH FISCHER USE CONSTANT REARTH

ELLIPSOID PAD RADIUS

12 NOT USED

11 NOT USED IN ORBITAL NAVIGATION LIST

10 SIGHTING 6M NOT SIGHTING LM

9 SIGHTING LANDMARK SIGHTING STAR

8-60



,i" j,> •

ORBITAL NAV IGATION - Contin ued

TPJ_SMITTED IN PROGRAM 22

CSM 104

WORD NO.

40B

41A

41B

DESCRIPTION REAL-TIME SIGNIFICANCE

FLAGWORD 1

R23FLG

VEHUPFLG

UPDATFLG

IDLEFAIL

TRACKFLG

SLOPESW

GUESSW

AVEGFLAG

FLAGWORD 2

DRIFTFLG

R21MARK

22DSPFLG

STERRSW

CYCLESW

IMPULSW

XDELVFLG

ETPIFLAG, OPTNSW

FINALFLG

AVFLAG

PFRATFLG

CALCMAN3

CALCMAN2

NODOFLAG

FLAGWORD 3

GLOKFAIL

REFSMFLG

LUNAFLAG

P22MKFLG

VFLAG

ONMONFLG

PRECIFLG

CULTFLAG

ORBWFLAG

STATEFLG

INTYPFLG

VINTFLAG

D60R9FLG

DIMOFLAG

BIT

9

8

7

6

5

4

3

2

1

BIT

15

14

,13

12

11

10

9

8

7

6

5

4

, 3

2

1

BIT

15
14

.,1,3
12

11

10

9

8

7

6

5

4

3

2

1

SET RESET

NOT USED IN ORBITAL NAVIGATION LIST

CSM STATE VECTOR I LM STATE VECTOR

BEING UPDATED I BEING UPDATED

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

TRACKING ALLOWED I TRACKING NOT ALLOWED
NOT USED

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

AVERAGE G (SERVICER) AVERAGE G (SERVICER)

TO CONTINUE TO CEASE

SET RESET

T3RUPT CALLS GYRO T3RUPT DOES NO GYRO

COMPENSATION COMPENSATION

NOT USED IN ORBITAL NAVIGATION LIST

DISPLAY DR t DV

NOT USED

I DO NOT DISPLAY DR t DV

NOT USED IN ORBITAL NAVIGATION LIST
NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL,NAVIGATION LIST
NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL N_VIGATION LIST

PREFERRED ATTITUDE I PREFERRED ATTITUDE

COMPUTED l NOT COMPUTED
NOT USED IN ORBITAL NAVIGATION LIST

NOT USED I.N ORBITAL NAVIGATION LIST

V37 NOT PERMITTED i V37 PERMITTED

SET RESET

NOT USED

GIMBAL LOCK HAS NOT IN GIMBAL LOCK

OCCURRED

REFSMMAT GOOD REFSM/%4T NO GOOD

LUNAR LAT-LONG EARTH LAT-LONG

P22 DOWNLINKED MARK P22 DOWNLINKED MARK

DATA WAS JUST TAKEN DATA NOT JUST TAKEN

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

CSMPREC OR LEMPREC INTEGRV OR INTEGRVS
CALLED CALLED

STAR OCCULTED STAR NOT OCCULTED

W MATRIX VALID FOR W MATRIX INVALID FOR

ORBITAL INTEGRATION ORBITAL INTEGRATION

PERMANENT STATE PERMANENT STATE VECTOR

VECTOR UPDATED NOT UPDATED

CONIC INTEGRATION ENCKE INTEGRATION

CSM STATE VECTOR LM STATE VECTOR

BEING INTEGRATED BEING INTEGRATED

DIMENSION OF W IS DIMENSION OF W IS

9 FOR INTEGRATION 6 FOR INTEGRATION ,

W MATRIX IS TO BE W MATRIX IS NOT TO

USED BE USED

/

/
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ORB ITAL NAV I GAT ION - Conti n ued

TRANSMITTED IN PROGRAM 22

CSM 104

WORD NO.

42A

42B

DESCRIPTION REAL-TIME SIGNIFICANCE

RESETFLAGWORD 4

MRKIDFLG

PRIODFLG

NRMIDFLG

PDSPFLAG

MWAITFLG

NWAITFLG

MRKNVFLG

NRMNVFLG

PRONVFLG

PINBRFLG

MRUPTFLG

NRUPTFLG

MKOVFLAG

XDSPFLAG

FLAGWORD 5

DSKYFLAG

V59FLAG

INCORFLG

PRFTRIGAT

DMENFLG

COMPUTER

ENGONFLG

3AXISFLG

GRRBKFLG

R60FLAG

BIT

15

14

13

12

11

10

BIT

15

14

13

12

11

10

9

8

7

6

5

4

SET

MARK DISPLAY IN NO MARK DISPLAY IN

ENDIDLE ENDIDLE

PRIORITY DISPLAY NO PRIORITY DISPLAY

IN ENDIDLE IN ENDIDLE

NORMAL DISPLAY IN NO NORMAL DISPLAY IN

ENDIDLE ENDIDLE

CAN NOT INTERRUPT

PRIORITY DISPLAY

HIGHER PRIORITY NO HIGHER PRIORITY

DISPLAY OPERATING DISPLAY OPERATING

WHEN MARK DISPLAY WHEN MARK DISPLAY

INITIATED INITIATED

HIGHER PRIORITY NO HIGHER PRIORITY

DISPLAY OPERATING DISPLAY OPERATING

WHEN NORMAL DISPLAY WHEN NORMAL DISPLAY

INITIATED INITIATED

ASTRONAUT USING ASTRONAUT NOT USING

KEYBOARD WHEN MARK KEYBOARD WHEN MARK

DISPLAY INITIATED DISPLAY INITIATED

ASTRONAUT USING ASTRONAUT NOT USING

KEYBOARD WHEN NORMAL KEYBOARD WHEN NORMAL

DISPLAY INITIATED DISPLAY INITIATED

ASTRONAUT USING ASTRONAUT NOT USING

KEYBOARD WHEN KEYBOARD WHEN

PRIORITY DISPLAY PRIORITY DISPLAY

INITIATED INITIATED

ASTRONAUT HAS ASTRONAUT HAS NOT

INTERFERED WITH INTERFERED WITH

EXISTING DISPLAY EXISTING DISPLAY

MARK DISPLAY MARK DISPLAY NOT

INTERRUPTED BY INTERRUPTED BY

PRIORITY DISPLAY PRIORITY DISPLAY

NORMAL DISPLAY NORMAL DISPLAY NOT

INTERRUPTED BY INTERRUPTED BY

PRIORITY OR MARK PRIORITY OR MARK

DISPLAY DISPLAY

MARK DISPLAY OVER NO MARK DISPLAY OVER

NORMAL NORMAL

NOT USED - SHOULD BE ZERO

MARK DISPLAY NOT

TO BE INTERRUPTED

SET RESET

DISPLAYS SENT TO DSKY NO DISPLAYS TO DSKY

NOT USED

NOT USED

NOT USED IN ORBITAL NAVIGATION LIST

FIRST INCORPORATION SECOND INCORPORATION

PREFERRED TRACKING +X AXIS TRACKING

ATTITUDE ATTITUDE

DIMENSION OF W IS 9

FOR INCORPORATION

COMPUTER IS CMC

NOT USED IN ORBITAL N_VIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

R61 MUST USE R6_ i NORMAL R61

DIMENSION OF W IS 6

FOR INCORPORATION

COMPUTER IS LGC
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ORB ITAL NAVIGATION - Continued

TRANSMITTED [N PROGRAM 22

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

42B

43A

43B

44A

FLAGWORD 5

SOLNSW

MGLVFLAG

RENDWFLG

FLAGWORD 6

)APBIT1

ENTRYDSP

CMDAPARM

GAMDIFSW

GONEPAST

RELVELSW

KNOWNFLG

FIRSTPAS

HIND

INRLSW

LATSW

.05GSW

CM/DSTBY

GYMDIFSW

FLAGWORD 7

TERMIFLG

ITSWICH

IGNFLAG

ASTNFLAG

TIMRFLAG

NORMSW

RVSW

GONEBY

IDLEFLAG

V37FLAG

NOUPFLAG

UPLOCKFL

VERIFLAG

ATTCHFLG

TFFSW

FLAGWORD 8

RPQFLAG

NEWIFLG

CMOONFLG

LMOONFLG

ADVTRK

P39/79 SW

SURFFLAG

B_ SET_ 1 RESET_ _

3____USED IN ORBITAL NAVIGATION LIST _
2 INOT USED IN ORBITAL NAVIGATION LIST

I---i---[_AT--__ --TW----_xT-_LID FO-R--

__.___[RENDEZVOUS NAVIGATIONIRENDEZVOUS NAVIGATION

SET

0 _ NO DAP 0 I CSM

I OR IRCS
0 ) ENTRY 1 ) DAP

_-TU--0-_To_,FI-f-fC

I__._U_J_ _

USED IN ORBITAL

NoT_
NOT_ USED IN ORBITAL

___!_JNOT USED IN ORBITAL

[ RESET

II TVC 11SATURN
0 DAP 1 DAP

NAVIGATION LIST

NAVIGATION LIST

NAVIGATION LIST

NAVIGATION LIST

NAVIGATION LIST

1 LANDMARK UNKNOWN
NAVIGATION LIST

NAVIGATION LIST

NAVIGATION LIST

NAVIGATION LIST

NAVIGATION LIST

NAVIGATION LIST

NAVIGATION LIST

SET 1

L NAVIGATION

I__NAVIGATION

I__NAVIGATIO_

I__NAVIGATION

I__NAVIGATION

__NAVIGATIOIx

__NAVIGATION

_____Z____INOOV MONITOR - I CONNECTAVERAGE
______RUNNING_ _ ] OFF

_NOT USED IN ORBITAL NAVIGATION

__FAI--_-_"[-----_. ]NO K-KBAR-K

_N-'_-_ I____NAVIGATION

_N-___U-S-E-D_I____NAVIGATION

----'I---IN--B_u-_TN_ NAVIGATION

RESET

LIST

LIST

LIST

LIST

LIST

LIST

LIST

DV MONITOR

G (SERVICER

LIST

FAIL

LIST

LIST

LIST

SET_ RESET_

NOT COMPUTED. RPO COMPUTED

__
ST PASS THROUGH SUCCEEDING INTEGRATIO_

OF INTEGRATION

E
IN EARTH SPHERE

IN EARTH SPHERE

TRACK
_ NAV_

I SURFACE
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ORB ITAL NAVIGATION - Continued

TRANSMITTEO' IN PROGRAM 22

CSM 104

i••• WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

44A

44B

45A

45B

46A

46B

47A

47B

48A

48B

49A

49B

50A

FLAGWORD 8

INFINFLG

ORDERSW

APSESW

COGAFLAG

360SW

FLAGWORD 9

SWTOVER

V67FLAG

V82EMFLG

MAXDBFLG

V94FLAG

SAVECFLG

VHFRFLAG

SOURCFLG

R22CAFLG

N22ORN17

QUITFLAG

R31FLAG

MIDIFLAG

MIDAVFLG

AVEMIDSW

DSPTAB

DSPTAB+I

DSPTAB+2

DSPTAB+3

DSPTAB+4

DSPTAB+5

DSPTAB+6

DSPTAB+7

DSPTAB+8

DSPTAB+9

DSPTAB+10

BIT

7

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

8

SET RESET

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED

NOT USED

NOT USED IN ORBITAL NAVIGATION LIST

SET I RESET

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

NDON VICINITY EARTH VICINITY

MAX DB SELECTED MAX DB NOT SELECTED

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

NOT USED IN ORBITAL NAVIGATION LIST

7 NOT USED

COMPUTE TOTAL ATTI-

TUDE ERRORS WRT

N2.2 (V62)

COMPUTE TOTAL ATTI-

TUDE ERRORS WRT

N17 (V63)

5 CAUSE INTEGRATION" ALLOW INTEGRATION

TO EXIT AT NEXT TO CONTINUE

TIME STEP

4 NOT USED IN ORBITAL NAVIGATION LIST

INTEGRATE TO TDEC INTEGRATE TO THE

THEN-PRESENT TIME

INTEGRATION ENTERED INTEGRATION WAS NOT

FROM ONE OF MIDTOAV ENTERED VIA MIDTOAV

PORTALS
AVETOMID CALLING FOR NO AVETOMID W INTEGER

W MATRIX INTEGER ALLOW SET UP OF RN,

DO NOT WRITE OVER RN, VN, PIPTIME

VN, PIPTIME

DISPLAY TABLE CODES FOR GENERATION OF DSKY NUMERICS

USED TO INDICATE VERB-NOUN MAJOR MODE

AND R1, R2, AND R 3 DISPLAYS

DISPLAY TABLE TO DSKY STATUS LIGHTS

50B DSPTAB +11 604008 = PROGRAM CAUTION, 602008 = TRACKER WARNING

600208 = NO ATTITUDE, 6.00408 = GIMBAL LOCK
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ORB ITAL NAVI GATION - Contin ued

TRANSMITTED IN PROGRAM 22

CSM 104-

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

51A CO/vIPUTER CLOCK INDICATING ELAPSED TIME SINCE

51B TIME2, TIME1 LIFTOFF

52A
LAT LATITUDE OF LANDMARK

52B

• 53A LONG LONGITUDE OF LANDMARK
53B

54A

54B ALT ALTITUDE OF LANDMARK

55A

55B

56A

56B

57A

57B

58A

58B

SPARES

59A CDUX SAME AS 9A

59B CDUY SAME AS 9B

60A CDUZ SAME AS 10A

60B CDUT SAME AS 10B.

61A

61B ADOTx SAME AS 11A, 11B

62A

62B ADOTy SAME AS 12A, 12B

63A
63B ADOTz SAME AS 13A, 13B

64A AK SAME AS 14A

64B AK1 SAME AS 14B

65A AK2 SAME AS 15A

65B RCSFLAGS SAME AS 15B

66A THETADx SAME AS 16A

66B THETADy SAME AS 16B

67A THETADz SAME AS 17A

67B DELCDUx SAME AS 17B

68A VALUE OF BBANK AND Q REGISTERS AT THE TIME OF

68B RSBBQ, +1 A RESTART
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ORBITAL NAVI GATION - Contin ued

TRANSMITTED IN PROGRAM 22

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

69A CADRFLSH

69B CADRFLSH+I

70A CADRFLSH+2

70B

71A

71B

FAILREG

FAILREG+I

FAILREG+2

72A CDUS

72B PIPAX

73A PIPAY

73B PIPAZ

74A 8NN

VALUE OF RETURN ADDRESS INFORMATION FOR LAST

REQUESTED PRIORITY DISPLAY

VALUE OF RETURN ADDRESS INFORMATION LAST

REQUESTED MARK

VALUE OF RETURN ADDRESS INFORMATION FOR LAST

NORMAL DISPLAY REQUESTED

CONTAINS ALARM CODE OF FIRST ALARM RECEIVED

CONTAINS ALARM CODE OF SECOND ALARM RECEIVED

CONTAINS ALARM CODE OF THIRD ALARM RECEIVED

SHAFT CDU INPUT COUNTER

X, Y, AND Z INPUT COUNTERS ZEROED AT THE

START OF AVERAGE G AND ENTRY ROUTINES READ

EVERY 2 SEC DURING AVERAGE G ROUTINE

NUMBER OF MARKS

74B $22LOC ADDRESS OF MARK DATA REGISTER .....

FLAGWORD 10

INTFLBIT

REINTFLG, REINTBIT

75A

75B FLAGWORD 11

76A

76B

79A

79B

RLSx

77A
77B RLSy

78A
78B RLSz

SPARES

BIT SET RESET

15 NOT USED

14 INTEGRATION IN INTEGRATION IN

PROGRESS PROGRESS

13 NOT USED

12 NOT USED

11 NOT USED

10 NOT USED

9 NOT USED

8 NOT USED

7 INTEGRATION ROUTINE INTEGRATION ROUTINE

TO BE RESTARTED NOT TO BE RESTARTED

6 NOT USED

5 NOT USED

4 NOT USED

3 NOT USED

2 NOT USED

1 NOT USED

NOT USED

X, Y, AND Z OF LUNAR LANDING SITE VECTOR
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ORB ITAL NAVIGAT ION - Contin ued

TRANSMITTED IN PROGRAM 22

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

80A OPTMODES BIT

15

14

13

12

ii

i0

SET RESET

NOT ASSIGNED - SHOULD BE ZERO
NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

INDICATES OPTICS HAS ALARM 1208 WILL BE
BEEN ZEROED SINCE GENERATED IF ATTEMPT

LAST FRESH START IS MADE TO ZERO OPTIC_

OPTICS MODE SWITCH RESET BY FRESH START

IN COMPUTER POSITION OR MODE OTHER THAN CM(

NOT ASSIGNED - SHOULD BE ZERO

!OPTICS CDU FAIL

PRESENTLY

NO OPTICS CDU FAIL

PRESENTLY

NOT ASSIGNED - SHOULD BE ZERO
OPTICS MODE SWITCH OPTICS MODE SWITCH

NOT IN CMC POSITION ,, IN CMC PQSITI,ON
OPTICS ZERO SWITCH OPTICS ZERO SWITCH

NOT IN ZEROPOSITION IN ZERO POSITION

(BIT 4 AND 5 = I'S__OPTIC # IN MANUAL MODE)

3 NOT ASSIGNED - SHOUL D BE ZERO

2 NOT ASSIGNED - SHOULD BE ZERO

1 NOT ASSIGNED - SHOULD BE ZERO

USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL

IN CMS RCS DAP. IF >+0 PERFORM ATTITUDE HOLD

ABOUT ANGLES CONTAINED IN CDU INPUT COUNTERS
80B HOLDFLAG

(PRESENT IMU ANGLES). IF = +0 PERFORM ATTITUDE

HOLD ABOUT EXISTING REFERENCE. IF <+0 AUTOMATIC

STEERING IS TO BE PERFORMED.

81A LEMMASS MASS OF THE LM

81B CSMMASS MASS OF THE CSM

82A DAPDATR1

LOADED WITH V48N46E

BITS

15 NOT USED - SHOULD BE ZERO

I_CSM IISATUR N14 VEHICLE 01N O 0 CM _AND

13 CONFIGURATION , 0_DAP i ONLY 0'LM II DAP

12 NOT USED - SHOULD BE ZERO

11 NOT USED - SHOULD BE ZERO

10

7

9

8

6

5

4

X TRANSLATION 0OR11 USE 0 1 1 1
AC AND USE USE

USES 0 1 BD 1 AC 0 BD

NOT USED - SHOULD BE ZERO

NOT USED- SHOULD BE ZERO ...
NOT USED - SHOULD BE ZERO

NOT USED - SHOULD BE ZERO

ANGULAR DEADBAND FOR ATTITUDE HOLD AND

AUTOPtATIC MANEUVERS

0 - ±0.5 ° DEADBAND

1 - ±5.0 ° DEADBAND

NOT USED - SHOULD BE ZERO.

SPECIFY 01 "0 ° I "2° I "5° I 4"0°
MANEUVER I I I I

:RATE 0 SE_ SEC SEC SEC
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ORB ITAL NAVI GAT ION - Contin ued

TRANSMITTED IN PROGRAM 22

CSM 104

WORD NO. DESCRIPTI(_N REAL-TIME SIGNIFICANCE

82B

83A

83B

84A

84B

85A

85B

86A

86B

87A

87B

88A

88B

89A

89B

DAPDATR2 BITS

ERROR X

ERRORy

ERROR Z

THETAD x

WBODY

WBODY 1

WBODY2

REDOCTR

THETAD

THETAD+I

THETAD+2

15 NOT USED - SHOULD BE ZERO

14 NOT USED - SHOULD BE ZERO

13

12

ROLL JET SELECTION

0 - USE QUAD AC FOR ROLL MANEUVERS

1 - USE QUAD BD FOR ROLL MANEUVERS

NOT USED - SHOULD BE ZERO

11 NOT USED - SHOULD BE ZERO

10 A QUAD FAIL

0 - QUAD A IS OK

1 - QUAD A FAILED

9 NOT US,ED - SHOULD BE ZERO
8 NOT USED - SHOULD BE ZERO

7 B QUAD FAIL

0 - QUAD B IS OK

1 - QUAD B FAILED
6 NOT USED - SHOULD BE ZERO

5 NOT USED - SHOULD BE ZERO

4 C QUAD FAIL

0 - QUAD C IS OK

1 - QUAD C FAILED

3 NOT USED - SHOULD BE ZERO

2 NOT USED - SHOULD BE ZERO

D QUAD FAIL

0 - QUAD D IS OK

1 - QUAD D FAILED

INTERMEDIATE ATTITUDE ERRORS COMPUTED DURING CSM

RCS DAP (DAP FOLLOWING ERRORS). ERRORS IN CONTROL

COORDINATES AND ARE LOADED INTO AK'S FOR FDAI

DISPLAY WHEN FWD0 BIT 9=0.

SAME AS 16A

DESIRED BODY ROLL RATE ABOUT CONTROL AXIS

DESIRED BODY PITCH RATE ABOUT CONTROL AXIS

DESIRED BODY YAW RATE ABOUT CONTROL AXIS

INDICATES THE NUMBER OF RESTARTS WHICH HAVE

OCCURRED SINCE LAST FRESH START

FINAL DESIRED X CDU ANGLE

FINAL DESIRED Y CDU ANGLE

FINAL DESIRED Z CDU ANGLE
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ORB ITAL NAV IGAT ION - Contin ued

TRANSMITTED IN PROGRAM 22

CSM 104

WORD NO.

90A IMODES30

DESCRIPTION

90B IMODES33

BIT

15

14

13

12

11

10

9

8

7

6

5

BIT

15

14

13

12

11

I0

9

8

7

6

5

4

3

2

1

REAL-TIME SIGNIFICANCE

SET RESET

IMU TEMPERATURE OUT IMU TEMPERATURE

OF LIMITS WITHIN LIMITS

NO ISS TURN ON

REQUEST PRESENT

NO IMU FAIL

ISS TURN ON REQUEST

_RESENT

IMU FAIL HAS OCCURRED

NO ICDU FAIL ICDU FAIL HAS OCCURREC

NO IMU C_GE IMU CAGE HAS BEEN

COWNANDED COMMANDED

NO PIPA FAIL PIPA FAIL HAS OCCURREE

IMU NOT OPERATING IMU OPERATING

USED IN IMU TURN-ON SE(UENCING MOST LIKELY

ZERO

SAME AS BIT 8

IMU INITIALIZATION IMU NOT IN

BEING ACCOMPLISHED INITIALIZATION

It_HIBIT ALARM 2128 DO NOT INHIBIT ALARM

IF PIPA FAIL 2128 IF PIPA FAIL

OCCURS OCCURS

INHIBIT ISS WARNING

LAMP FROM BEING

TURNED ON IF IMU

FAIL OCCURS

INHIBIT ISS WARNING

LAMP FROM BEING

TURNED ON IF ICDU

FAIL OCCURS

DO NOT INHIBIT ISS

WARNING LAMP FROM

BEING TURNED ON IF

IMU FAIL OCCURS

DO NOT INHIBIT ISS

WARNING LAMP FROM

BEING TURNED ON IF

ICDU FAIL OCCURS

TURN-ON DELAY NO TURN-ON DELAY

FAILURE FAILURE

(ALARM 2078)

INHIBIT ISS WARNING DO NOT INHIBIT ISS

LAMP FROM BEING WARNING LAMP FROM

TURNED ON IF A PIPA BEING TURNED ON IF

FAIL OCCURS A PIPA FAIL OCCURS

SET RESET

NOT ASSIGNED - SHOULD BE ZERO

PIPA FAIL HAS NOT PIPA FAIL HAS OCCURRED

OCCURRED

TELEMETRY DOWNLINK TELEMETRY DOWNLINK

OK IS TOO FAST

UPLINK IS OK UPLINK IS TOO FAST

NOT ASSIGNED - SHOULD BE ZERO,.,

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

IMU IN COARSE ALIGN IMU NOT IN COARSE

OR ZEROING MODE ALIGN OR ZEROING MODE

IMU IN ZEROING IMU NOT IN ZEROING

ROUTINE ROUTINE

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT USED

LAMP TEST IN LAMP TEST NOT IN

PROGRESS (V35) PROGRESS

_fT

\" ii
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ORB ITAL NAVI GATI ON - Contin ued

TRANSMITTED IN PROGRAM 22

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

91A CHAI_EL II

91B CHANNEL 12

92A CHANNEL 13

BIT

15

14

13

12

11

10

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

BIT

15

14

13

12

11

10

SET RESET

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

SPS ENGINE ON COMMAI',D I
NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

ERROR RESET KEYCODE

RECEIVED FROM UPLINK

OR DSKY

INDICATES AVERAGE G

ROUTINE IS RULING

NOT ASSIGNED - SHOULD BE ZE,RO

OPERATOR ERROR HAS

OCCURRED

VERB-NOUN FLASHER, ON

KEY RELEASE LAMP ON

IMU TEMPERATURE IS

OUT OF LIMITS

UPLINK ACTIVITY

LAMP ON

COMPUTER ACTIVITY

LAMP ON

ISS WARNING LAMP ON

SET RESET

TURN-ON DELAY -

COMPLETE

S-IVB CUTOFF CONED

S-IVB INJECTION

SEQUENCING START
NOT ASSIGNED - SHOULD BE ZERO

DISENGAGE OPTICS DAC

ZERO OPTICS CONI_tAND

S-IVB TAKEOVER ENABLE ,
TVC ENABLE

NOT A.SSIGNED - SHOULD BE ZERO
IMU CDU ERROR

COUNTER ENABLE
IMU CDU ZERO COWl"lAND

IMU COARSE ALIGN

ENABLE

STAR TRACKERS ON

OPTICS CDU ERROR

COUNTER ENABLE
OPTICS CDU ZERO

COMMAND

SET

T6RUPT ENABLE

RESET TRAP 32

RESET TRAP 31-B

RESET TRAP 31-A

ENABLE STANDBY BUTTON

LAMP TEST BEING

PERFORMED

NOT ASSIGNED - SHOULD BE ZERO

RESET
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ORBITAL NAVIGATION - Continued

TR_SMITTED IN PROGRAM 22

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

92A CHANNEL 13 RESET

92B CHANNEL 14

93A CHANNEL 30

_8 T SET

._65BN_G OUTPUT ENABLE

WORD ORDER CODE FOR

WORDS 2-50L__52-100

BLOCK UPLINK

INHIBIT UPLINK,

ENABLE CROSSLINK

312_RANGE UNIT ACTIVITY

RANGE UNIT SELECT a

RANGE UNIT SELECT b

RANGE UNIT SELECT c

WORD ORDER CODE FOR

WORDS 1 AND 51

SET_ RESET_

XCDU DRIVE ENABLE

Y-T6__
z--_-__
T--fi0_N_E
ENABLE _ __
SHAFT CDU DRIVE

EN/_BLE

ENABLE
_UE POSITIVE GYRO TO_ROUE

1 Z

SELECT 0,1 GYRO 1 ,t GYRO _ 0;IGYRO

6 I_ I
______]POWE SR UPPLY ENABLED

USED - SHOULD BE ZERO

_T5

2___jmz_
___ NOTu-T_d: SH---65Tg_ z-TEG

SET RESET

TEMPERATURE OUT IMU TEMPERATURE WITHIN

OF LIMITS LIMITS

ISS OFF [SS ON OR COMMANDED ON

NO IMU FAIL [MU FAILURE

NO ICDU FAIL ICDU FAILURE

NO IMU CAGE

COMMANDED

--IMU CAGE COMMANDED

LAUNCH VEHICLE GUIDANCE

SWITCH IN CMC POSITION

IMU NOT OPERATING IMU OPERATING

NOT ASSIGNED - SHOULD BE ZERO

NO OCDU FAIL OCDU FAILURE

NOT USED

LIFTOFF HAS NOT LIFTOFF HAS OCCURRED

OCCURRED

S-IVB ATTACHED S-IVB SEPARATED

SPS NOT READY SPS READY

CM/SM ATTACHED CM/SM SEPARATED

ULLAGE THRUST NOT ULLAGE THRUST PRESENT

PRESENT FOR S-IVB FROM S-IVB
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ORB ITAL NAVIGATION - Continued

TRANSMITTED IN PROGRAM 22

CSM 104

:_RD NO.

93B

94A

DESCRI PT ION REAL-T IME S IGNI FICANCE

CHANNEL 31

CHANNEL 32

THC INPUTS

i

b
RHC INPUTS

94B CHANNEL 33

MINIMUM IMPULSE

CONTROLLER INPUTS

BIT SET RESET

15 COMPUTER NOT IN CON- COMPUTER IN CONTROL

TROL OF SPACECRAFT OF SPACECRAFT

14 CSM RCS 01 01FRE E IIHOL D IIAUT ODAP ILLEGAL I_MODE 0 MODE IlMODE
13 MODE 0

12

11

10

9

8

7

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

6

I 5

4

t 3
2

1

BIT

15

14

.13

12

11

10

9

8

7

6

5

4

3

2

-Z TRANSLATION COMMANDED

+Z TRANSLATION COMMANDED

-Y TRANSLATION coMMANDED

+Y TRANSLATION COMMANDED

-X TRANSLATION cOMMANDED

+X TRANSLATION COMMANDED

-ROLL COMMANDED

+ROLL COMMANDED

-YAW COMMANDED

+YAW COMMANDED

-PITCH COMMANDED

+PITCH COMMANDED

SET RESET

NOT ASSIGNED - SHOULD BE ZERO

I PROCEED KEY IS DEPRESSEC

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

• I LM ATTACHED

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

-ROLL COMMANDED

+ROLL COMMANDED

-YAW COMMANDED

+YAW cOMMANDED

-PITCH cOMMANDED

+PITCH cOMMANDED

SET RESET

COMPUTER OSCILLATOR HAS

FAILED

CMC WARNING HAS OCCURRED

PIPA FAIL HAS OCCURRED

TELEMETRY DOWNLINK IS

TOO FAST

UPLINK IS TOO FAST

BLOCK UPLINK SWITCH

IN NORMAL POSITION

BLOCK UPLINK SWITCH

IN BLOCK POSITION

NOT ASSIGNED _ SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

OPTICS MODE SWITCH

IN MANUAL POSITION

OPTICS ZERO SWITCH

IN NORMAL POSITION

NOT ASSIGNED - SHOULD

RANGE UNIT DATA

NO GOOD

OPTICS MODE SWITCH

IN COMPUTER POSITION

OPTICS ZERO SWITCH

IN ZERO POSITION

BE ZERO

RANGE UNIT DATA GOOD

1 NOT ASSIGNED - SHOULD BE ZERO
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ORB ITAL NAVIGATION - Concluded

TRANSMITTED IN PROGRAM 22

CSM 104

'WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

95A

95B

96A

96B

97A

97B

98A

98B

99A

99B

100A

100B

SPARES
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ENTRY AND UPDATE

TRANSMITTED IN PROGRAMS 27,62,63,64,65,66,67

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

1A

1B

2A

2B

LIST ID

SYNC BITS

X COMPONENT OF VEHICLE

RX POSITION VECTOR

3A Y COMPONENT OF VEHICLE

3B Ry POSITION VECTOR

4A Z COMPONENT OF VEHICLE

4B RZ POSITION VECTOR

5A X COMPONENT OF VEHICLE

5B VX VELOCITY VECTOR

6A Y COMPONENT OF VEHICLE
6B Vy VELOCITY VECTOR

7A Z COMPONENT OF VEHICLE

7B VZ VELOCITY VECTOR

8A

8B

(77776)8 INDICATES ENTRY AND UPDATE LIST BEING
TRANSMITTED.

(77340) 8 INDICATES DATA TO FOLLOW

11A

11B

CSM VEHICLE STATE VECTOR AND TIME

TSV TIME TAG FOR R AND V

9A CDUX X, Y, AND Z CDU INPUT COUNTERS. READ THE IMU

9B CDUY COUNTERS ZEROED DURING ZERO ENCODE MODE

10A CDUZ (IMODES 33 BIT 5 = 1)

10B CDUT TRUNNION CDU INPUT COUNTER

ADOTx

13A

13B

12A

12B ADOTy

ADOTz

AK

AK2

AK3

14A

14B

15A

RCSFLAGS15B

MEASURED BODY RATES ABOUT THE X, Y, AND Z CONTROL
AXES ANY TIME THE RCS DAP IS ON

VEHICLE ATTITUDE ERRORS (RPY) SENT TO FDAI. DURING

RCS DAP OPERATION EITHER TOTAL ATTITUDE OR DAP

FOLLOWING ERROR IS DISPLAYED. (DET BY FLAGWORD 0

BIT 9)

BIT

15

14

-"13

12

11

10

9

SET J RESET

NOT USED - SHOULD BE ZERO

RATE FILTER NOT RATE FILTER

INITIALIZED INITIALIZED

ROLL RATE DAMPING

REQUIRED

PITCHRATEDAMPIm
REQUIRED
YAW RATE DAMPING

REQUIRED
-ROLL RHC INPUT

+ROLL RHC INPUT
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WORD NO.

15B

16A

16B

17A

17B

18A

18B

19A

19B

20A

20B

21A

21B

22A

22B

23A

23B

24A

24B

25A

25B

26A

26B

27A

27B

28A

28B

29A

29B

30A

30B

31A

ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27,62,63,64,65,66,67

CSM 104

REAL-T IME S IGNI F ICANCEDESCRIPTION

RCSFLAGS BIT SET RESET

8 -YAW RHC INPUT

7 +YAW RHC INPUT

6 -PITCH RHC INPUT

5 +PITCH RHC INPUT

4 cOMPUTE AK'S PERFORM NEEDLER TO

(ATTITUDE ERRORS) DISPLAY AK'S

3 0) 3RD PASS 0 2ND PASS 1 INITIAL PASS

THROUGH THROUGH THROUGH

2 0 NEEDLER 1 NEEDLER 1 NEEDLER

1 I INITIA'LIZE T6 PROGP.._M

THETADx X, Y, AND Z REFERENCE CDU ANGLES FOR THE ATTITUDE

THETADy HOLD ROUTINE. INTERMEDIATE DESIRED CDU ANGLES FOR

THETAD Z AUTO MANEUVER ROUTINE.

MOST SIGNIFICANT HALF OF X INCREMENTAL GIMBAL ANGLE

DELCDUx USED IN AUTOMATIC MANEUVERS

CMDAPMOD

PREL

ENTRY DAP MODE CONTROL USED TO CONTROL BRANCHING

IN ENTRY DAP

ROLL ANGULAR BODY RATE DURING ENTRY

QREL PITCH ANGULAR BODY RATE DURING ENTRY

RREL YAW ANGULAR BODY RATE DURING ENTRY

L/D1 DESIRED LIFT TO DRAG RATIO

UPBUFF

UPBUFF+I

UPBUFF+2

UPBUFF+3

UPBUFF+4

UPBUFF+5

UPBUFF+6

UPBUFF+7

UPBUFF+8

UPBUFF+9

UPBUFF+10

UPBUFF+11

UPBUFF+12

UPBUFF+13

UPBUFF+14

UPBUFF+15

UPBUFF+16

UPBUFF+17

UPBUFF+18

UPBUFF+19

A 20 LOCATION BUFFER USED TO CONTAIN UPLINKED

WORDS AS THEY ARE COMPLETED DURING P27

USED IN P27 TO INDICATE THE TOTAL NUMBER OF UPLINK

COMPNUMB WORDS TO BE RECEIVED

i,
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ENTRYANDUPDATE- Continued
TRANSMITTEDINPROGRAMS27,62,63,64,65,66_67

CSM104

WORDNO. DESCRIPTION REAL-TIMESIGNIFICANCE

31B UPOLDMOD INDICATESTHEMAJORMODEINTERRUPTEDBYP27

CONTAINSINFORMATIONWHICHINDICATESWHICHVERB
32A UPVERB INITIATEDP27

32B UPCOUNT INDICATESTHETOTALNUMBEROFWORDSRECEIVEDBYP27

33A PAXERRI ROLLERRORFORENTRYDAP
33B ROLLTM VALUEOFROLLANGLEFORENTRYDAP

34A LATANG LATERALRANGE34B

35A RDOT ATTITUDERATE35B

36A THETAH DESIREDRANGE36B

37A LAT(SPL) LATITUDEOFTHESPLASHDOWNSITE37B
38A LNG(SPL) LONGITUDEOFTHESPLASHDOWNSITE38B

39A ALFA/180 PITCHATTITUDEANGLE .....
39B BETA/180 YAWATTITUDEANGLE

FLAGWORD0
CPHIFLAG

JSWITCH

MIDFLAG
MDONFLAG

NORFHOR
ZMEASURE
NEEDLFLG

IMUSE
RNDVZFLG
R53FLAG
F2RTE
TRUNFLAG
FREEFLAG

B29FLAG
KFLAG

40A BIT
15
14

13

12

SET RESET
OUTPUTOFCALCGAIS OUTPUTOFCALCGAIS
CPHIX THETAD
INTEGRATIONOFW INTEGRATIONOFSTATE
MATRIX VECTOR
INTEGRATIONWITH INTEGRATIONWITHOUT
SOLARPERTURBATIONSSOLARPERTURBATIONS
MOONISSPHEREOF EARTHISSPHEREOF
INFLUENCE INFLUENCE

11 NOTUSEDINENTRYANDUPDATELIST
10 NOTUSEDINENTRYANDUPDATELIST
9 TOTALATTITUDE A/PFOLLOWING

ERRORDISPLAYED ERRORDISPLAYED
8 IMUINUSE IMUNOTINUSE
7 NOTUSEDINENTRYANDUPDATELIST
6 NOTUSEDINENTRYANDUPDATELIST
5 NOTUSEDINENTRYANDUPDATELIST
4 NOTUSEDINENTRYANDUPDATELIST
3 USEDTOCONTROLINTE_LSUBROUTINE

PERFORMANCE
2 NOT USED

1 NOT USED IN ENTRY AND UPDATE LIST
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ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27,62,63,64,65,66,67
CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

40B

41A

41B

FLAGWORD 1

NJETSFLG

STI KFLAG

ERADFLAG

ENG2FLAG

TARGIFLG

TARG2FLG

R23ELG

VEHUPFLG

UPDATFLG

IDLEFAIL

TRACKFLG

SLOPESW

GUESSW

AVEGFLAG

FLAGWORD 2

DRIFTFLG

R21MARK

22DSPFLG

STERRSW

CYCLESW

IMPULSW

XDELVFLG

ETPIFLAG

OPTNSW

FINALFLG

AVFLAG

PFRATFLG

CALCMAN3

CALCMAN2

NODOFLAG

FLAGWORD 3

GLOKFAIL

REFSMFLG

LUNAFLAG

P22MKFLG

VFL_

ONMONFLG

PRECIFLG

CULTFLAG

ORBWFLAG

STATEFLG

INTYPFLG

VINTFLAG

D6OR9FLG

DIMOFLAG

BIT SET RESET

15 NOT USED IN ENTRY AND UPDATE LIST

14 RHC CONTROL OF RCS l CMC CONTROL OF RCS

13 NOT USED IN ENTRY AND UPDATE LIST

12 NOT USED

11 NOT USED IN ENTRY AND UPDATE LIST

10 NOT USED IN ENTRY AND UPDATE LIST

9 NOT USED IN ENTRY AND UPDATE LIST

9 NOT USED IN ENTRY AND UPDATE LIST

8 NOT USED IN ENTRY AND UPDATE LIST

7 NOT USED IN ENTRY AND UPDATE LIST

6 NOT USED IN ENTRY AND UPDATE LIST

5 NOT USED IN ENTRY AND UPDATE LIST

4 NOT USED

3 NOT USED IN ENTRY AND UPDATE LIST

2 NOT USED IN ENTRY AND UPDATE LIST

1 NOT USED IN ENTRY AND UPDATE LIST

BIT SET l RESET

15 NOT USED IN ENTRY AND UPDATE LIST

14 NOT USED IN ENTRY AND UPDATE LIST

13 NOT USED IN ENTRY AND UPDATE LIST

12 NOT USED

11 NOT USED IN ENTRY AND UPDATE LIST

10 NOT USED IN ENTRY AND UPDATE LIST

9 NOT USED IN ENTRY AND UPDATE LIST

8 NOT USED IN ENTRY AND UPDATE LIST

7 NOT USED IN ENTRY AND UPDATE LIST

7 NOT USED IN ENTRY AND UPDATE LIST

6 NOT USED IN ENTRY AND UPDATE LIST

5 NOT USED IN ENTRY AND UPDATE LIST

4 NOT USED IN ENTRY AND UPDATE LIST

3 NOT USED

2 NOT USED IN ENTRY AND UPDATE LIST

1 V37 NOT PERMITTED J V37 PERMITTED

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

SET J RESET

NOT USED

GIMBAL LOCK HAS NOT IN GIMBAL LOCK

OCCURRED

NOT USED IN ENTRY AND UPDATE LIST

NOT USED IN ENTRY AND UPDATE LIST

NOT USED IN ENTRY AND UPDATE LIST

NOT USED. IN ENTRY AND UPDATE LIST

NOT USED IN ENTRY AND UPDATE LIST

CSMPREC OR LEMPREC INTEGRV OR INTEGRVS

CALLED CALLED

NOT USED IN ENTRY AND UPDATE LIST

W MATRIX VALID FOR W MATRIX INVALID FOR

ORBITAL INTEGRATION ORBITAL INTEGRATION

PERMANENT STATE PERMANENT STATE

VECTOR UPDATED VECTOR NOT UPDATED

CONIC INTEGRATION ENCKE INTEGRATION

CSM STATE VECTOR LM STATE VECTOR

BEING INTEGRATED BEING INTEGRATED

DIMENSION OF W IS 9 DIMENSION OF W. IS 6

FOR .INTEGRATION FOR INTEGEATION

W MATRIX IS TO BE W MATRIX IS NOT TO

USED BE USED
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ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27,62,63,64,65,66,67

CSM 104

WORD NO.

42A

42B

DESCRIPTION

FLAGWORD 4

MRKIDFLG

PRIODFLG

NRMIDFLG

PDSPFLAG

MWAITFLG

t_WAITFLG

MRKNVFLG

NRMNVFLG

PRONVFLG

PINBRFLG

MRUPTFLG

NRUPTFLG

MKOVFLAG

XDSPFLAG

FLAGWORD 5

DSKYFLAG

V59FLAG

INCORFLG

PRFTRKAT

DPENFLG

COMPUTER

ENGONFLG

3AXISFLG

GRRBKFLG

R60FLAG

SOLNSW

MGLVFLAG

RENDWFLG

REAL-TIME SIGNIFICANCE

BIT SET RESET

15 MARK DISPLAY IN NO MARK DISPLAY IN

ENDIDLE ENDIDLE

14 PRIORITY DISPLAY NO PRIORITY DISPLAY

IN ENDIDLE .IN ENDIDLE

13 NORMAL DISPLAY NO NORMAL DISPLAY

IN ENDIDLE IN ENDIDLE

12 CAN NOT INTERRUPT

PRIORITY DISPLAY

11 HIGHER PRIORITY NO HIGHER PRIORITY

DISPLAY OPERATING DISPLAY OPERATING

WHEN MARK DISPLAY WHEN MARK DISPLAY

INITIATED INITIATED

10 HIGHER PRIORITY NO HIGHER PRIORITY

DISPLAY OPERATING DISPLAY OPERATING

WHEN NORMAL DISPLAY WHEN NORMAL DISPLAY

INITIATED INITIATED

9 ASTRONAUT USING ASTRONAUT NOT USING

KEYBOARD WHEN MARK KEYBOARD WHEN MARK

DISPLAY INIT&ATED DISPLAY INITIATED

8 ASTRONAUT USING ASTRONAUT NOT USING

KEYBOARD WHEN NORMAL KEYBOARD WHEN NORMAL

DISPLAY INITIATED DISPLAY INITIATED

7 ASTRONAUT USING ASTRONAUT NOT USING

KEYBOARD WHEN KEYBOARD WHEN

PRIORITY DISPLAY PRIORITY DISPLAY

INITIATED INITIATED

6 ASTRONAUT HAS ASTRONAUT HAS NOT

INTERFERED WITH INTERFERED WITH

EXISTING DISPLAY EXISTING DISPLAY

5 MARK DISPLAY MARK DISPLAY NOT

INTERRUPTED BY INTERRUPTED BY

PRIORITY DISPLAY PRIORITY DISPLAY

4 NORMAL DISPLAY NORMAL DISPLAY NOT

INTERRUPTED BY INTERRUPTED BY

PRIORITY OR MARK PRIORITY OR MARK

DISPLAY DISPLAY

3 MARK DISPLAY NO MARK DISPLAY

OVER NORMAL OVER NORMAL

2 NOT USED

1 HARK DISPLAY NOT

TO BE INTERRUPTED

BIT SET RESET

15 DISPLAYS SENT TO NO DISPLAYS TO DSKY

DSKY

14 NOT USED

13 NOT USED

12 NOT USED IN ENTRY AND UPDATE LIST

11 NOT USED IN ENTRY AND UPDATE LIST

10 NOT USED IN ENTRY AND UPDATE LIST

9 NOT USED IN ENTRY AND UPDATE LIST

8 COMPUTER IS CMC l COMPUTER IS LGC

7 NOT USED IN ENTRY AND UPDATE LIST

6 NOT USED IN ENTRY AND UPDATE LIST

5 NOT USED IN ENTRY AND UPDATE LIST

4 NOT USED IN ENTRY AND UPDATE LIST

3 NOT USED IN ENTRY AND UPDATE LIST
2 NOT USED IN ENTRY AND UPDATE LIST

1 NOT USED IN ENTRY AND UPDATE LIST
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ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27,62,63,64,65,66,67

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

43A

43B

FLAGWORD 6 BIT

DAPBIT1 15

14

STRULLSW 13

ENTRYDSP 13

CMDAPARM 12

GAMDIFSW 11

GONEPAST 10

RELVELSW 9

EGSW 8

FIRSTPAS 7

HIND 6

INRLSW 5

LATSW 4

.05GSW 3

CM/DSTBY 2

GYMDIFSW 1

FLAGWORD 7

TERMIFLG

ITSWICH

IGNFLAG

ASTNFLAG

TIMRFLAG

NOP_ISW

RVSW

GONEBY

IDLEFLAG

V37FLAG

NOUPFLAG

UPLOCKFL

VERIFI-AG

ATTCHFLG

TFFSW

BIT

15

14

13

12

11

10

SET RESET

0_NODAP01CSMIITvCIIsATURNRcsI OR DAP 11 DAP0 ENTRY 1DAP 0

DO STEERULL DO ULLAGE ONLY

DO ENTRY DISPLAY OMIT ENTRY DISPLAY

VIA ENTRYVN

ALLOW ENTRY FIRINGS II'_HIBIT ENTRY FIRINGS

_D CALCULATIONS AND CONTROL FUNCTIONS

CALCULATE GAMDOT G#d_DOT NOT TO BE

CALCULATED

LATERAL CONTROL LATERAL CONTROL

CALCULATIONS TO CALCULATIONS TO

BE OMITTED BE ,.DONE

TARGETING USES TARGETING USES
EARTH VELOCITY INERTIAL VELOCITY

IN FINAL PHASE NOT IN FINAL PHASE

NOT FIRST TIME FIRST TIME IN

IN HUNTEST HUNTEST

INTEGRATING HUNTEST INTEGRATING OF HUNTEST

CALCULATIONS TO BE CALCULATIONS TO BE

DONE AFTER RANGE OMITTED AFTER R#NGE

PREDICTION PREDICTION

INITIAL ROLL V INITIAL ROLL V

(W) ATTITUDE NOT (LV) ATTITUDE HELD
HELD

DOWNLIFT NOT DOWNLIFT INHIBITED

INHIBITED

DRAG OVER .05G DRAG LESS THAN .05G

ENTRY DAP ACTIVATED ENTRY DAP NOT

ACTIVATED

CDU DIFFERENCES AND CDU DIFFERENCES AND

BODY RATES COMPUTED BODY RATES NOT COMPUTED

SET RESET

NOT USED IN ENTRY AND UPDATE LIST

NOT USED IN ENTRY AND UPDATE LIST

NOT USED IN ENTRY AND UPDATE LIST

NOT USED IN ENTRY AND UPDATE LIST

NOT USED IN ENTRY AND UPDATE LIST

UNIT NORMAL COMPUTED UNIT NORMAL NOT

COMPUTED

NOT USED IN ENTRY AND UPDATE LIST

PASSED TARGET APPROACHING TARGET

NO DV MONITOR CONNECT DV MONITOR

AVEP-_kGE G (SERVICER) AVERAGE G (SERVICER)

RUNNING OFF

NOT USED IN ENTRY AND UPDATE LIST

K-KBAR-K FAIL I N0 K-KBAR-K FAIL

CHANGED WHEN VERB 33 OCCURS AT END OF P27

NOT USED IN ENTRY AND UPDATE LIST

CALCULATE TPERIGEE I CALCULATE TFF

z{"

I

#:!z

8-79



/

ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27p62,63,64,65,66,67

CSM 104

/"

x

:' / !

I¸ • •

" L

/

i ,'i¸

. ,i _ L •

WORD NO. DESCRIPTION

44A FLAGWORD 8

RPQFLAG

NEWIFLG

CMOONFLG

REAL-TIME SIGNIFICANCE

BIT SET RE,SET

1,5 RPQ ,.NOT COMPUTED RPQ COMPU_TED

14 NOT USED

13 FIRST PAss'THRoUGH SUCCEEDI'NG INTEGRATION

INTEGRATION OF INTEGRATION

12 NOT USED IN ENTRY AND UPDATE LIST

11 NOT USED IN ENTRY AND UPDATE LIST

10 NOT USED IN ENTRY AND UPDATE LIST

9 NOT USED IN ENTRY AND UPDATE LIST

8 NOT USED IN ENTRY AND UPDATE LIST

7 NOT USED IN ENTRY AND UPDATE LIST

6 NOT

5 NOT

4 NOT

3 NOT

2 NOT

1 NOT

44B

LMOONFLG

ADVTRK

P39/79 SW

SURFFLAG

INFINFLG

ORDERSW

APSESW

COGAFLAG

360SW

FLAGWORD 9

SWTOVER

V67FLAG

V82EMFLG

MAXDBFLG

V94FLAG

SAVECFLG

VHFRFLAG

SOURCFLG

R22CAFLG

N22ORN17

QUITFLAG

R31FLAG

MIDIFLAG

MIDAVFLG

AVEMIDSW

BIT

15 NOT

14 NOT

13 NOT

12 MAX

11

10

9

8

7

6

USED IN ENTRY AND UPDATE LIST

USED IN ENTRY AND UPDATE LIST

USED IN ENTRY AND UPDATE LIST

USED
USED

USED IN ENTRY AND UPDATE LIST

SET I RESET

USED IN ENTRY AND UPDATE LIST

USED IN ENTRY AND UPDATE LIST

USED IN ENTRY AND UPDATE LIST

DB SELECTED "] MAX DB NOT SELECTED

NOT USED IN ENTRY"AND UPDATE LIST

NOT US.ED IN ENTRY AND UPDATE LIST

NOT USED IN ENTRY .AND'UPDATE LIST

NOT USED IN ENTRY AND UPDATE LIST

NOT USED

COMPUTE TOTAL ATTI- COMPUTE TOTAL ATTITUDE

TUDE ERRORS WRT ERRORS WRT N17 (V63)

N22 (V62)

CAUSE INTEGRATION ALLOW INTEGRATION

TO EXIT AT NEXT TO CONTINUE

TIME STEP

NOT USED IN ENTRY AND UPDATE LIST

INTEGRATE TO TDEC

INTEGRATION ENTERED

FROM ONE OF MIDTOAV

PORTALS

AVETOMID CALLING FOR

W MATRIX INTEGER

DO NOT WRITE OVER

RN t VN, PIPTIME

INTEGRATE TO THE

THEN-PRESENT TIME

INTEGRATION WAS NOT

ENTERED VIA MIDTOAV

NO AVETOMID W INTEGER

ALLOW SET UP OF RN,

VN, PIPTIME

45A

45B

46A

46B

47A

47B

48A.

48B

49A

49B

50A

50B

DSPTAB

DSPTAB+I

DSPTAB+2

DSPTAB+3

DSPTAB+4

DSPTAB+5

DSPTAB+6

DSPTAB+7

DSPTAB+8

DSPTAB+9

DSPTAB+10

DSPTAB+11

DISPLAY TABLE CODES FOR GENERATION OF DSKY NUMBERS

USED TO INDICATE VERB-NOUN MAJOR MODE AND

R1, R2_ AND R3 DSIPLAYS

DISPLAY TABLE OF DSKY STATUS LIGHTS

604008 = PROGRAM'CAUTION, 602008 = TRACKER WARNING

600208 = NO ATTITUDE, 600408 = GIMBAL....LOCK
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ENTRYANDUPDATE- Continued
TRANSMITTED IN PROGRAMS 27,62,63,64,65,66,67

CSM 104

WORD NO. DESCRIPTION

51A
51B TIME2, TIME1

52A

52B

53A

53B

REAL-TIME SIGNIFICANCE

COMPUTER CLOCK INDICATING ELAPSED TIME

SINCE LIFTOFF

55A

55B

PIPTIME THE TIME AT WHICH PIPA'S WERE LAST READ

DELVx

54A
54B DELVy

DELVZ

X, Y, AND Z PIPA 2 SECOND VALUES CORRECTED FOR

SCALE FACTOR ERROR AND BIAS. UPDATED EVERY 2 SEC

DURING AVERAGE G ROUTINE.

56A TTE TIME TO ARRIVAL AT EMS INTERFACE ALTITUDE
56B

57A
VIO PREDICTED VELOCITY AT EMS INTERFACE ALTITUDE

57B

58A PREDICTED VELOCITY AT ALTITUDE OF 400,000 FEET

58B VPRED ABOVE FISCHER RADIUS

59A CDUX SAME AS 9A

59B CDUY SAME AS 9B

60A CDUZ SAME AS 10A

60B CDUT SAME AS 10B

61A

61B

63A

63B

ADOTx

62A
62B ADOTy

ADOTz

SAME AS IlA, 11B

SAME AS 12A, 12B

SANE AS 13A, 13B

64A AK SAME AS 14A

64B AK1 SAME AS 14B

65A AK2 SAME AS 15A

65B RCSFLAGS SAME AS 15B

INTERMEDIATE ATTITUDE ERRORS COMPUTED DURING CSM

66A ERRORx RCS DAP (DAP FOLLOWING ERRORS). ERRORS IN CONTROL

66B ERRORy COORDINATES AND ARE LOADED INTO AKWS FOR FDAI

67A ERRORZ DISPLAY WHEN FW0 BIT 9=0.

/
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WORDNO.

ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27,62,63,64,65,66,67

CSM 104

67B

68A

68B

69A

69B

70A

70B

71A

71B

72A

72B

73A

73B

74A

74B

75A

75B

76A

76B

77A

77B

78A

78B

79A

79B

80A

80B

DESCRIPTION

THETAD x SAME AS 16A

THETADy SAME AS 16B

THETADz SAME AS 17A

CMDAPMOD SAME AS 18A

PREL SAME AS 18B

QREL SAME AS 19A
RREL SAME AS 19B

UPBUFF

UPBUFF+I

UPBUFF+2

UPBUFF+3

"UPBUFF+4

UPBUFF+5

UPBUFF+6

UPBUFF+7

UPBUFF+8

UPBUFF+9

UPBUFF+10

UPBUFF+11

UPBUFF+12

UPBUFF+13

UPBUFF+14

UPBUFF+15

UPBUFF+16

UPBUFF+17

UPBUFF+18

UPBUFF+19

SAME AS 21A THROUGH 30B

81A LEMMASS MASS OF THE LM

81B CSt4_S MASS OF THE CSM

DAPDATR1

LOADED WITH V48N46E

BITS

15

14

13

12

11

10

REAL-TIME SIGNIFICANCE

82A

NOT USED - SHOULD BE ZERO

} 0} LM 1}LM 1 SATURN
0NO

0 DAP 1 OFF 0 ON 1 DAP

NOT USED - SHOULD BE ZERO

NOT USED - SHOULD BE ZERO

X TRANSLATIONS USING QUADS AC

0 - DO NOT USE QUADS AC

1 - USE QUADS AC

NOT USED - SHOULD BE ZERO

NOT USED - SHOULD BE ZERO

X TRANSLATIONS USING QUADS BD

0 - DO NOT USE QUADS BD

1 - USE QUADS BD

NOT USED - SHOULD BE ZERO

NOT USED - SHOULD BE ZERO

ANGULAR DEADBAND FOR ATTITUDE HOLD AND

AUTOMATIC MANEUVERS

0 - +0.5 ° DEADBAND

1 - -+5.0° DEADBAND
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ENTRYANDUPDATE- Continued
TRANSMITTED IN PROGRAMS 27p62p63,64,65,66,67

CSM 104

WORD NO. DESCRIPTION

82A DAPDATR1

82B DAPDATR2

REAL-TIME S IGNI FI CANCE

BITS

3 NOT U.SED - SHOULD BE ZERO

2 SPECIFY 0 . 01.2o/ I1 / 114.i 0o
1 RAT. 0,SEe 1,SEe 0 SEe 1SEe

BITS

15 NOT USED - SHOULD BE ZERO
14 NOT USED - SHOULD BE ZERO

13 ROLL JET SELECTION

0 - USE QUAD AC FOR ROLL MANEUVERS

1 - USE QUAD BD FOR ROLL MANEUVERS

12 NOT USED - SHOULD BE ZERO

11 NOT USED - SHOULD BE ZERO

10 A QUAD F£1L

1 - QUAD A IS OK

1 - QUAD A FAILED

9 NOT USED - SHOULD BE ZERO

8 NOT USED - SHOULD BE ZERO

7 B QUAD FAIL

0 - QUAD B IS OK

1 - QUAD B FAILED

6 NOT USED - SHOULD BE ZERO

5 NOT USED - SHOULD BE ZERO

4 C QUAD FAIL

0 - QUAD C IS OK

1 - QUAD C FAILED
3 NOT USED - SHOULD BE ZERO

2 NOT USED - SHOULD BE ZERO

1 D QUAD FAIL

0 - QUAD D IS OK

i - QUAD D FAILED

83A ROLLTM SAME AS 33B

83B ROLLC ROLL C_D

OPTMODES84A BIT SET RESET

15 NOT ASSIGNED - SHOULD BE ZERO

14 NOT ASSIGNED - SHOULD BE ZERO

13 NOT ASSIGNED - SHOULD BE ZERO

12 NOT ASSIGNED - SHOULD BE ZERO

11 NOT ASSIGNED - SHOULD BE ZERO

10 INDICATES OPTICS ALARM 1208 WILL BE

HAS BEEN ZEROED GENERATED IF ATTEMPT

SINCE LAST FRESH IS MADE TO ZERO OPTICS

START

9 OPTICS MODE SWITCH RESET BY FRESH START

IN COMPUTER POSITION MODE OTHER THAN CMC

8 NOT ASSIGNED - SHOULD BE ZERO

7 OPTICS CDU FAIL NO OPTICS CDU FAIL

PRESENTLY PRESENTLY

6 NOT ASSIGNED - SHOULD BE ZERO

5 OPTICS MODE SWITCH OPTICS MODE SWITCH

NOT IN CMC POSITION IN CMC POSITION

4 OPTICS ZERO SWITCH OPTICS ZERO SWITCH

NOT IN ZERO POSITION IN ZERO POSITION

(BIT 4 AND 5 = 1'S OPTICS IN MANUAL MODE)
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ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27,62,63,64,65,66,67

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

84A OPTMODES BIT SET RESET

3 NOT ASSIGNED - SHOULD BE ZERO
2 NOT ASSIGNED - SHOULD BE ZERO

1 NOT ASSIGNED - SHOULD BE ZERO

USED TO DETERMINE NATURE OF ATTITUDE HOLD CONTROL

IN CSM RCS DAP. IF >+0 PERFORM ATTITUDE HOLD

ABOUT ANGLES CONTAINED IN CDU INPUT COUNTERS

84B HOLDFLAG (PRESENT IMU ANGLES). IF = +0 PERFORM ATTITUDE

HOLD ABOUT EXISTING REFERENCE. IF <+0 AUTOMATIC

STEERING IS TO BE PERFORMED.

85A
WBODY DESIRED BODY ROLL RATE ABOUT CONTROL AXIS

85B

86A
WBODY1 DESIRED BODY PITCH RATE ABOUT CONTROL AXIS

86B

87A
WBODY2 DESIRED BODY YAW RATE ABOUT CONTROL AXIS

87B

INDICATES THE NUMBER OF RESTARTS WHICH HAVE
88A REDOCTR

OCCURRED SINCE LAST FRESH START

88B THETAD FINAL DESIRED X CDU ANGLE

89A THETAD+I FINAL DESIRED Y CDU ANGLE

89B THETAD+2 FINAL DESIRED Z CDU ANGLE

IMODES3090A BIT

15

14

13

12

11

10

9

8

7

6

SET RESET

IMU TEMPERATURE OUT IMU TEMPERATURE

OF LIMITS WITHIN LIMITS
NO ISS TURN ON

REQUEST PRESENT

ISS TURN ON

REQUEST PRESENT
NO IMU FAIL IMU FAIL HAS OCCURRED

NO ICDU FAIL ICDU FAIL HAS OCCURRE[

NO IMU CAGE IMU CAGE HAS BEEN

C_DED COMMANDED

NO PIPA FAIL PIPA FAIL HAS OCCURRE[

IMU NOT OPERATINi; IMU OPERATING

USED IN IMU TURN-ON SEQUENCI_ MOST LIKELY

ZERO

SAME AS BIT 8

IMU INITIALIZATION IMU NdT IN

BEING ACCOMPLISHE D . INITIALIZATION

INHIBIT ALARM 2_28 DO NOT INHIBIT ALARM

IF PIPA FAIL OCCURS 2128 IF PIPA FAIL

OCCURS

INHIBIT ISS WARNING DO NOT INHIBIT ISS

LAMP FROM BEING WARNING LAMP FROM

TURNED ON IF IMU BEING TURNED ON IF

FAIL OCCURS IMU FAIL OCCURS

INHIBIT ISS WARNING DO NOT INHIBIT ISS

LAMP FROM BEING WARNING LAMP FROM

TURNED ON IF ICDU BEING TURNED ON IF

FAIL OCCURS ICDU FAIL OCCURS
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WORD NO.

90A

90B

91A

ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27, 62_ 63, 64, 65p 66, 67

CSM 104

DESCRIPTION REAL-TIME SIGNIFICANCE

IMODES30

IMODES33

BIT

2

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

CHANNEL 11

SET RESET

TURN-ON DELAY FAIL- NO TURN-ON DELAY

URE (ALARM 2078) FAILURE

INHIBIT ISS WARNING DO NOT INHIBIT ISS

LAMP FROM BEING WARNING LAMP FROM

TURNED ON IF A PIPA BEING TURNED ON IF

FAIL OCCURS A PIPA FAIL OCCURS

SET J RESET

NOT ASSIGNED - SHOULD BE ZERO

PIPA FAIL HAS NOT

OCCURRED

TELEMETRY DOWNLINK

OK

PIPA FAIL HAS OCCURRED

TELEMETRY DOWNLINK

IS TOO FAST

UPLINK IS OK UPLINK IS TOO FAST

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

IMU IN COARSE ALIGN IMU NOT IN COARSE ALIGN

OR ZEROING MODE OR ZEROING MODE

IMU IN ZEROING IMU NOT IN ZEROING

ROUTINE RouTINE

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT USED

LAMP TEST IN LAMP TEST NOT IN

PROGRESS (V35) PROGRESS

BIT SET RESET

15 NOT ASSIGNED - SHOULD BE ZERO

14 NOT ASSIGNED - SHOULD BE ZERO

13 SPS ENGINE ON COMNAND

12 NOT ASSIGNED - SHOULD BE ZERO

11 NOT ASSIGNED - SHOULD BE ZERO

10 ERROR RESET KEYCODE

RECEIVED FROM UPLINK

OR DSKY

9 INDICATES AVERAGE G

ROUTINE IS RUNNrNG

8 NOT ASSIGNED - SHOULD BE ZERO

7 OPERATOR ERROR HAS

OCCURRED

6 VERB-NOUN FLASHER ON

5 KEY RELEASE LAMP ON

4 IMU TEMPERATURE IS

OUT OF LIMITS

3 UPLINK ACTIVITY LAMP

ON

2 COMPUTER ACTIVITY

LAMP ON

1 ISS WARNING LAMP ON
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ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGR/NMS 27,62,63,64,65,66,67

CSM 104

i

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

91B CHANNEL 12

92A CHANNEL 13

92B CHANNEL 14

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

BIT

15

14

13

12

11

10

9

8

7

6

SET . RESET

TURN-ON DELAY -

COMPLETE

S-IVB CUTOFF COMMAND

S-IVB INJECTION

SEQUENCING START

NOT ASSIGNED - SHOULD BE ZERO

DISENGAGE OPTICS DAC

ZERO OPTICS COMMAND

S-IVB TAKEOVER ENABLE

TVC ENABLE

NOT ASSIGNED - SHOULD BE ZERO

IMU CDU ERROR COUNTER

ENABLE

IMU CDU ZERO COMMAND
IMU COARSE ALIGN

ENABLE

STAR TRACKERS ON
OPTICS CDU ERROR

COUNTER ENABLE

OPTICS CDU ZERO

COMMAND

SET RESET

T6RUPT ENABLE

RESET TRAP 32

RESET TRAP 31-B

RESET TRAP 31-A
ENABLE STANDBY BUTTON

LAMP TEST BEING

PERFORMED

NOT ASSIGNED - SHOULD BE ZERO

BMAG OUTPUT ENABLE

WORD ORDER CODE FOR

WORDS 2-50 t 52-100

BLOCK UPLINK

WORD ORDER CODE FOR

WORDS 1 AND 51

INHIBIT UPLINK t ENABLE

RANGE UNIT ACTIVITY

.CROSSLINK

RANGE UNIT SELECT a

RANGE UNIT SELECT b

RANGE UNIT SELECT e

SET RESET

XCDU DRIVE ENABLE

YCDU DRIVE ENABLE

ZCDU DRIVE ENABLE

TRUNNION CDU DRIVE

ENABLE

SHAFT CDU DRIVE

ENABLE

GYRO TORQUING ENABLE

NEGATIVEGYR.O TORQUE POSITIVE GYRO TORQUE .
GYRO 0 NO 0 X 1 Y

SELECT 0 GYRO 1 GYRO 0 GYRO 1 GYRC.

GYRO PULSE TORQUE

POWER SUPPLY ENABLED
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ENTRYANDUPDATE- Continued
TRANSMITTEDINPROGRAMS27,62,63,64,65,66,67

CSM104

WORDNO, DESCRIPTION REAL-TIMESIGNIFICANCE

92B CHANNEL 14

93A CHAPEL 30

93B CHANNEL 31

THC INPUTS

RHC INPUTS

I

SET [ RESET

NOT USED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO
NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT USED - SHOULD BE ZERO

SET RESET

IMU TEMPERATURE OUT IMU TEMPERATURE WITHIN

OF LIMITS LIMITS

ISS OFF ISS ON OR COMMANDED ON
NO IMU FAIL IMU FAILURE

NO ICDU FAIL ICDU FAILURE

NO IMU CAGE IMU CAGE COMMANDED

CORDED

LAUNCH VEHICLE GUID-

ANCE SWITCH IN CMC

POSITION

IMU NOT OPERATING IMU OPERATING

NOT ASSIGNED - SHOULD BE ZERO

NO OCDU FAIL OCDU FAILURE

NOT USED

LIFTOFF HAS NOT LIFTOFF HAS OCCURRED

OCCURRED

S-IVB ATTACHED S-IVB SEPARATED

SPS NOT READY SPS READY

CM/SM ATTACHED CM/SM SEPARATED

ULLAGE THRUST NOT ULLAGE THRUST PRESENT

PRESENT FOR S-IVB FROM S-IVB

SET _ RESET

l COMPUTER IN CONTROL
i

OF SPACECRAFT

O_FREE !_HOLD I_AUTO
1_lMODE u_

COMPUTER NOT IN CON-

TROL OF SAPCECRAFT

CSM RCS 0_DAP MODE ILLEGAL

-Z TRANSLATION

COMMANDED

+Z TRANSLATION

COMMANDED

-Y TRANS LAT ION

COMMANDED

+Y TRANSLATION

COMMANDED

-X TRANSLATION

COMMANDED

+X TRANSLATION

COMMANDED

-ROLL COMMANDED

+ROLL COMMANDED

-YAW COMMANDED

+YAW COMMANDED

-PITCH C_DED

+PITCH COMMANDED
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ENTRY AND UPDATE - Continued

TRANSMITTED IN PROGRAMS 27,62,63,64,65,66,67

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

94A CHANNEL 32 BIT

15

14

13

12

11

10

9

8

7

SET RESET

NOT ASSIGNED - SHOULD BE ZERO

PROCEED KEY IS

DEPRESSED

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

I LMATTACHED

NOT ASSIGNED - SHOULD BE ZERO,

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

NOT ASSIGNED - SHOULD BE ZERO

-ROLL COMMANDED
+ROLL C_NDED

-YAW COWIv_ANDED

+YAW COMMANDED

-PITCH COPIMANDED

+PITCH COMMANDED

SET RESET

COMPUTER OSCILLATOR

HAS FAILED

CMC WARNING HAS

OCCURRED

PIPA FAIL HAS OCCURRED

TELEMETRY DOWNLINK IS

TOO FAST

UPLINK IS TOO FAST

94B CHANNEL 33

MINIMUM IMPULSE

CONTROLLER IMPUTS

BIT

15

14

13

12

11

10 BLOCK UPLINK SWITCH

IN NORMAL POSITION

BLOCK UPLINK SWITCH

IN BLOCK POSITION

9 NOT ASSIGNED - SHOULD BE ZERO

8 NOT ASSIGNED - SHOULD BE ZERO

7 NOT ASSIGNED - SHOULD BE ZERO

6 NOT ASSIGNED - SHOULD BE ZERO

5 OPTICS MODE SWITCH

IN MANUAL POSITION

4 OPTICS ZERO SWITCH

IN NORMAL POSITION IN ZERO POSITION

OPTICS MODE SWITCH

IN COMPUTER POSITION

OPTICS ZERO SWITCH

3 NOT ASSIGNED - SHOULD BE ZERO

2 RANGE UNIT DATA

NO GOOD

RANGE UNIT DATA

GOOD

11 NOT ASSIGNED - SHOULD BE ZERO

95A RSBBQ VALUE OF BBANK AND Q REGISTERS_AT THE TIME OF
95B A RESTART

VALUE OF RETURN ADDRESS INFORMATION FOR' LAST
96A CADRFLSH

96B CADRFLSH+I

97A CADRFLSH+2

REQUESTED PRIORITY DISPLAY
VALUE OF RETURN ADDRESS INFORMATION FOR LAST

REQUESTED MARK

VALUE OF RETURN ADDRESS INFORNATION FOR LAST

NORMAL DISPLAY REQUESTED
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ENTRYANDUPDATE- Concluded
TRANSMITTED IN PROGRAMS 27,62,63,64,65,66,67

CSM 104

WORD NO. DESCRIPTION REAL-TIME SIGNIFICANCE

97B FAILREG CONTAINS ALARM CODE OF FIRST ALARM RECEIVED

98A FAILREG+I CONTAINS ALARM CODE OF SECOND ALARM RECEIVED

98B FAILREG+2 CONTAINS ALARM CODE OF THIRD ALARM RECEIVED

FLAGWORD 10

INTFLBIT

REINTFLG, REINTBIT

99A BIT

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

SET RESET

NOT USED

INTEGRATION IN INTEGRATION NOT IN

PROGRESS PROGRESS

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

INTEGRATION ROUTINE INTEGRATION ROUTINE

TO BE RESTARTED NOT TO BE RESTARTED

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

99B FLAGWORD 11 NOT USED

VALUE OF FLIGHT PATH ANGLE AT 400,000 FEET ABOVE
100A GAMMAEI

FISCHER RADIUS

100B RTGO RANGE ANGLE TO SPLASH FROM EMS INTERFACE ALTITUDE

8-89
MSC-Z )26-69
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(

@

0,031 1VRMS

PIPA ELECTRONICS

CALIB I

X, Y, Z pIpA DC 6VDC

PIPA_

RZ3
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,
I 2A I
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='____..______:J
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I
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r I

I
I

I

I

I
I

I
I

I
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LH CENTER SIDE DISPLAy I
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I

I
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1
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I

I
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I
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MAIN DSKY

I ......I

_____ DISpLAy KEY- ' } ..... KEyCOOE...............t "L .......F-- .....

I i,_,:_,__

COLUMN ......RELAy _0-250 VAC

CONIROL PANEL

_ OPTICS RETICAL ANO
COUNTER LIGHTS

DR,tMING CONTROL

- I ANNUNCIATOR PANEL :

@

i I ............
I
I

I
I

I

i SEXTANT HANDLE
I .I ....... 1

l I TRUN AND SHAFT I

I

I

I

I" ......... " ........

I CMD PILOT STATION MDC 2

LIGHTS C&W
ANNttNCIATOR

1 I ..... i

r....T_Ts%,o;M3T;....]
I I

I RESET CONTROL I

F----_;o_;,A-,,O;M%;T....]
I

I I ........... I :
,' -I _'_S:°N_:°_I I
•................. J

[_ ALLOFTHEINPUTSIGNALSINCHANNELS30 33
ARE INVERTED ZERO INOICATES THAT THE SIGNAL

IS pRESENT

r ........... _"

l MASTER

ALARM

!

I. ............ .J

4 G&NPWR
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SIN@

cost
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cos 16e
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r CONTROLAPPLIEOTO
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_0_
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AUP

ICDUMOUEMODULE

ECDU
[4V AND4V POWERSUPPLY --,.._) QZ 6

SLG GEN

pREAMP

_T

±T

I_S-IVBTAKEOVERENABLE

MU FAIL

_>12,8KPP5

I L i K I

L
i

LR

F"

c_ _ OG GYRO SERV(Z

PZ 4 _ MG GYRO SERVC

J
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I-I

<
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[_ ALLOFTHEINPUTSIDNALSINCHANNELS30 33ARE INVERTED.ZERO tNOICATES THAT THE SIGNAL
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X, y, Z IRIGS _CH HAVE TN TEMP INDICATING
SENSORS. ALL SIX ARE CONNECTED IN SERIES.

X, Y, Z ImGS EACH ItAVE AN E_O MOUNT RTR
AND A TAPERED MOUNT HTR. ALL SlX ARE IN

pARALLEL TO THE IMU STDBY pW_

x, y, z pIpA _CH CONTAINS ONE TEMP SENSOR
AND THEY ARE CONNECTED IN SERIES, X.Y.Z
pIpA EACH HAVE A FEED HTR AND A VARIABLE

HIR. THE THREE FIXED HTR$ ARE INpARALLEL
TO THE _EEL POWER THE THREE VARIABLE

HTRS ARE IN pARALLEL TO THE IMU STBY PWR

1 BOO CPS TM SIGNALS CONDITIONED By
28 v Boo c PS 1%
28 V_ ISS SEE N/& CG22]9 FOR EXAMPLES
z.s VTMBIAS

3200 CPS TM SIGNALS CONDITIONED BY
2S v 32Do cPs I./.

20 VOC Iss
2.5 v T MBIAS

D_;TM SIGNALS DIVIDED BY FACTOR WNCH
PROVIOES A MAX OF 5 V_
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SECTION 9
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S/C 104
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FZ4

FZs Q FZ 4

2. DWG 9.1
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I
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I

J
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I
|
I
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I

J

EZ6,5

/
EPS

GROUP 4 \

ImlIIImII

I I
| VlNA II

I ...T.. I
: O30AO li
I I
IRHEB 229 CB32 !

Illllllll

--_] SEE LEFT MARGIN OF
r_lAIP "._ 0 _'(_D D&II OOQ

EPS

/ GROUP 3 \

I im im ii n BB mB i _ m mi

I I I
I I MNA I
I •I _ I
I I !

I _ %OA 0 I

I I RHEB 229 CB30 I
J I--

SEE LEFT MARGIN OF
DWG 3.2 FOR PNL 229
POWER DISTRIBUTION

3
I
I
I
i
I

J

EPS

/ GROUP 4

II IB I Um _II _I llI Im mI Iw

I I
I MNA I

I I
I _ I

_| O30AO I

I R HJIB 2j_ i i I C Bj 2J
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S/C 104
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E_PS

/ GROUP 4 _,

F........ I
I I
I MNB I

I Z I
- ; o^.c -"
T I 3uA I
I L RHE_B229 ...CB 33,8

SEE LEFT MARGIN OF
DWG 3.2 FOR PNL 229
POWER DISTRIBUTION

EPS

/ GROUP 3

I........ 1
I I
I MNB I

I Z I
" • O O

T i
i . RHEB2jL..c_3j I

LI SEE LEFT MARGIN OF

4. DWG 9.1 AZ3

THRUST 20,500±205 LBS DOUBLE BANK

20,000±200 LBS SINGLE BANK

5. DWG 9.1 JZ 6

X LINE ENTRY

UMP TK TEMP I
-"100 TO +200 OF

\ 1 SIS /

OXID FILL AND DRAIN

_S

\

0-1

THRUST 20,000±200 LBS

OXID FILL AND DRAIN
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6. DWG 9.1 JZ 3

IS

FU LINE ENTRY

• I SUMPTKTEMP l
-100 TO +200 °F

\ i s/s//

7. DWG 9.1

8. DWG 9.1

9, DWG 9.1

V4S

212-225 PSIA

:..'_:_..._;_v._;_._;_;_;'_;_?:_;_;_;_?;_:_;_;_:_:_;_:_:_:_:_:':_

PSIA PSIA

lq-i +A 181_+4

gD-- PS,A

':'_':';'_':'_'_':';'_':':v.v.'.v:.v.v.'.'.'.:'.'.v,'.v..:,.....:.:.:.;.;._.;
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212-225 PSIA
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:i_:_:i_i!_'i:!:i:i:i:i:i:i:i

SECTION 9

CSM
S/C 104
PCN 1

WAS

L.-,--J ....

FUEL FILL AND DRAIN

RELIEVES AT
2132+8 PSIA
RESEATS AT
208 PSIA

PSIA PSIA

177 +,¢-
195+4 PSIA

RELIEVES AT
232-+8 PSIA

RESEATS AT
208 PSIA
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YAWGIMBAL 1 C&W LITE

YAW GIMBAL 2 C_W LIT_

yAW GIMBAL 2

RESEATS AT 250 pSIA

RDN

_//4S

OXID INTERFACE

EEEB LINE TEMP
0 TO 200 °F

OVERBOARD

RELIEVES AT 350 ± 15 PSU_
RESEATS AT 250 PSIA

't BURSTS AT

_> Zl9 *6 PS_

RELI_ES AT
232 ± e PSlA
RESEATS AT
20B PSlA

185±4
PS_

177±4
PSIA

H EAT EXCHANGER

I

BURSTS AT
219 ± 6 Ps_

RELIEVES AT
232 ± 8 PS_

_ eESEATS AT

2oB PSlA

®
OXID VENT

OXIB FiLL AND DRAIN

sPoooiP

OT05 P

• i

i J

FUEL VENT

PITCH GIMBAL 2 C&W UTE

SPS ROUGH ECO C_W LITE
pITCH GIMBAL 1 C_W LIT_



yAWGIMBAL). C&W LITE

YAW GIMBAL 2 C&W LITE

-'I
:-I
ii
I-:
I 1

SPS FLANG TEMP C&W LITE

Sps PROPELLANT CONTROL pILOT pREVA LVE SOLENOID PRIMARY

_RIM AUX

STORAGE

SIORAGE

PREM AUX

PRIM AUX

SUMP

I

I
I

I I

I •

i_ •

8.7

SERVICE PROPULSION SYSTEM / EPSGR_U'p 3
\ r .......SPSHE VLV

/. \ ._:..UN

! ..........

A_O

ON

SEE LEFT M/
DWG 3.2 FO[
POWER DISTF

T_T
VOLTAGE

SPS PROPELLANT

JTILIZATION ANO AC

GAUGING SUBSYSTEM TEST
_UGS) VOLTAGE

FOR DETAILS

SEE owGg.2

PRIMSUMP AUX

Z S

SURFACETEMP

-10o TO'+2OOOF

BAY e FUEL TNK
$URFACETEMP

FUELSTORAGETANK

SPS pROpELLANT CONTROL pILOT pREVALVE SOLENOID SECONDARY

• I
I ,
, I

SPS pROPELLANT CONTROL PILOT VALVE SOLENOIDS

I I
SERVICE PROPULSION SYSTEM :ps

,, oPP,, /,_. -_._. _\ _.. __a.
_._c_._ _ _ ' "_o ' •, '.'^ ' i °_o'(_

,_vT"RUST ,.=_ c_o' ,_uooo_o__.-'- ........ -,\ I,......... ;J

i ....... : I . = S_P_SP IL,_OT=,=VL! L '
i : DIRECT ULLAGE DWG 3.2 F{

_ i _ .......... RZ 2 _} SP:Ew::F' :S_'l

-- i _ ; I I I sPS PILOT VLVS EPS

/ I B-MNB "I • _

_C 8 IOA CB69 I IRHE B 22930A

""=" ¢_c°= ^ I)Yji I #_| il_ =-m = ..... J ........... '..................

ii
................... I-'
SPS ROUGH ECO C&W LITE m •
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VMe

FCSM

SPS B I

* . PERMANENTL_ FIXED IN

THE DOWN POSITION_

RESETIOV_ERRIOE I

SPS GIMBAL MOTORS

1
-OFF_

l e" i

| MDC i S41

_wR _ _ +2S vDc

| -' I

I Mcc 1_ s4o I

LV/SPS IND

"p .........
I

OUTPUT. AP is A FUNCTION OF ANGLE c_l j
OF ATTACK, THE IU WILL TURN OFF THE | p(

28 VDC NPUT pRIOR TO TOWER JETTIS_ _ Ii

®
RZ_ l_-%'..s_L- J.

SERVICE PROPULSION SYSTEM

/GIMBAL MOTOR CONTROL _

15A

I
I
| MDCB CB32

I
I

I PITCH ! BAT. A

I IMDC B ISA CB_I II. ........ a

SPS pRPLNTTANKS

PRESS
• FUEL

MDC _ 1

SERVICE PROPULSIONSYSIEU

GENERALINPOR_ATIDN

:UEL AEROZINESO(UNSYMUEIRICALDIMETHYLHYDRAZINE

ANDUDMH

OXIDIZER NITROGEN TETROXIDE{N 2 04

O/F RArlO 1.6.1

:LOW RATES FU_L ..... 25.9 LBS/SEC

OXIDIZER- 4l.S LBS/SEC NORM

THRUST ZO.O00 _ 200 LBS

ENG NE LIFE 750 SECONDS

TOTAL

QUANTITY USABLE LOADED

FUEL SUMPTANK _

SIORAGETANK

REFER TO SYSTEMS

OXIDIZER SUMPTANK OPERAtiONS

_TORAGETAN DATADOOK

A BLEED DEVICE _S iNCORPORATED INEACH

RELIEF VALVE CLOSES 150 PSIG MAX

OPENS 20 _SIG MIN

_ FOR DETAILS SEE DW_ 9.3

NOTE! _> GRAY WHEN VALVE ISOPEN, STRIPED OTHERWISE

1 SPS



L K J

OXmlZER POINT SEIISOR L_:ATIONS

-k

OXIDIZER
STORAGE TANK NO 1 CAPACITANCE

"__ TUBEASSY _1

AUXIL_POIN1SENSORTU.E /
j _ ASSY \ i

__ ......

SENSOR

d_

-- -- TEMp ASSY

OXIDIZER
SUMP TANK NO 2

_) h

=_ ,

_'_ 1 AdXlt IARY POINT

--.'_'-"_! SENSORTUBE

E

i_i

w,,_l TEMP SENSOR

i AssY

m

IS
14

13

12

11

10
9

4

1
1

WI[mHTPOUflOS* PERCENT

6.5"15B6.01

317Z.02 Z3.0

47_B.03 19.S

6344.04 26.O OXIDIZER

7930.0S 32.S _ $UMP

9S16.06 3e.o TANKO2

i1102.07 4_.5

12688.0B S2.0 •

14274.09, s7.B t

15s60.10 64.3
17446.11 70.B OX[OIZER
19032.x3 77.3 STORAGE
2061B.14 B3.8 TANKel
22204.1_ 90.3
23790.16 96.B

OXlO TAPaKS

1 SENSORS IN STORAGE

8 SENSORS IN SUMP

'ELJZ 5 __

JZ_
9.1

cZ6cZ__Z,

Lvoc &voc _ ®c J I

AC VOLTAGE FOR

SERVO POSITION
llS VAC _C

+_8 VOC DC VOLTAGE FOR

SERVO AMP

TO115 VAC_ -- C¢C J

- TEST CL3

+28 VDC -- _C S_TCH
-P

...... [ I
115 VAC ¢C -- _ - - 5,5±1 SEC

+ 2_ voc _
oc VOLTAGE FOR
SERVO AUp AN[ SOLIO
STATE SWITCH

PROPELLANT UTI U ZATiON GAUGING
PUG) CONTROL UNIT

TEST

_2

.... (_) oZ

CAPACITANCE
VAC SERVO pOSITI(

TO DISCREPANCY

CONIPARATO R UNI

....Q oZ_

:@ .... Zo

voc BZ5

,_- VAC _C JZ 3,7

_.- VOC JZ3,7

VAC AUXILIARY FUEL
SERVO POSITION pOWE

I, VDC Q

-UEL FUEL

STORAGE TANK NO i SII_ P TANK NO 2

TUBE ASSY

['(_

_ _ _OlNT
AUXtLIARY

AUXIL mARYPOINT SENSOR '{UBE
SENSOR TUBE / ASSY%

)

'11111I

JZ5

v

? SENSORS IN STORAGE

8 SENSORS IN SUMP

[__

mER

14

12
11
10

1
7

S
4

WE_HTPOUI_S * PERCENT

99Z.OB 6"5 t

1984.16 13.0
2976.24 19.5
396B.32 26.O
4960.40 32.5

6_44.S6 45.5
79_6.64 _.0

8928.72 57.8 t

992O.80 64.3
10912.8S 7O.8
11904.96 77.3
1_897.04 8_.B
l_sBg.z2 9O.3
14881.20 96.8



i l H 1

cZ 2

............Q cZ2

SOl i STATE pOSITION

-.25 r _ +26
sw _> vAc__ ,,.-VAC

-- 1 _, Po,

RA

GENEI

t ,

MODE SELECTOR " _1_ L.

_'_ FOR 0_9 SEC

NON -SEQUENTIAL voc41_ ............... _ C9

FROM
CONTROL UNll
UNIT

UN I_I.ANCE
DISPLAY

! ,

_L_ ]............ G_Z2
. RATE

GENERATOR

.152_',/SEC

............(Z) cZ_

+.25 POT -Z£

P p ,

........ --6--= , +6
VDC --_ _-- VOC

I'I NON-SEQUENTIALPATTERN OETECTOR VDC
FROM

CONTROL UNIT

G

oZ2

TEST ?

INPUTS

! AND 2

CAPACITANCE

PROBE

NO]
OXI_ZER TANK

VOC

FROM

CONTROL _UNII

OAPAClTANCE

pROBE

NO 2
OXIDIZER TANK

TEST Z2INPUTS c
] ANO 2

OUTPtlT m

+.z5 _. -26;-. l)>_c_ _c I
Li":>-_Q-:o--F_;-,;.-)_>I

.__ _NdlXRy O_IOlZER SERVO NO. 2 |

+,25 OUTPUT POT_.1 _>vAc-v*--_oI

PRIMARy OX DIZER SERV_ NO, ] I

I E

J_UX POS F1EEDBAC

L

LIGHT ON AT 600 LBS OR CRITICA L UNBALANCE ID

LIGHT ON AT 600 BS OR CRITICAL UNBALANCE

LIGHT ON AT 3 ± 17, D,

cZ2

cZ_



_91ZER
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----4,'-

+.25 POT -26

I

II,
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| l
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i!
ii
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_z_ ...... QFROM CONT _ I
UNIT

JZoQ ........ i
,Z6Q ........

II
l

i" i
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I

I +26 _ -26 I
| ............ .i

ii' "°''' I

i!
l'-
l:

i LJ-_ ...............
i[ ..........z5

)..,8.c _ = , , ,i !
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•!: .............z5
_AU_IN_ CONTRO¢ UWIT

11S VAC ¢C TO • :

j_ .. !

• • I I
• • I

-_ • • ii //r._ p I m
l I I _I I
• I I I I
• • I I

• • I TEST I

• • I I
• • I I
• • I B>
• • I I

l • I 2 L-_ I

I I I I
I l I I

@

oZ.... Z8.,

I I I/_c } 5).ol I
[lllll.iIl.ili ...... iiIIIIIII

AUX

_25 POT +2b• . m _ v:o_ v:cl)> , ....• i

"" ' ---_:-{--;--t......__ _-]; ®
_: I _>;Ac_,c_> /o PRI P

I POT
I

,|
__._i...ll_-

A

(LTRI OR I ENGR J DATE ApPRoVAL

II I i I I

.i -- TO SOLID STATE [_>SWIN DISpLAyS

-I--II I G EZ_ -........
S_TCH

I

I

II I +28 VDC
c I | c&w _MP

-_ pWR

-;: m Moc2

I _Z, -
I
I

m
I

!

_MDC 3 $ 1021 @

NOTES

FEST pOSITION I. ACTIVATES TEST C RCUITS T( DRIVE DISPLAYSINAN INCREASING DIRECTION. FUEL AND

OXIDIZER DRIVE AT D FFERENT RATES

2. ACTWATES TEST C RCUffS TO DRIVE DISPLAYS

INA DECREASING DIRECTION. FUEL AND

OXIDIZER DRIVE AT DIFFERENT RATES

A - pOWER FROM AUX pOWER SUPPLY
P - F )WER FROM PRI pOWER SUPPLY

2_ ALL SOLID STATE SWITCHES SELECT PRIMARY DISPLAy INPUTS
ONtY FOR NO R_ AND PRI P( _ITIONS OF pUG MODE SWITCH ($I0_

1_ WHEN pug MODE SWITCH ($102) IS N AUX pOSITION AL L SOLI{
STATE SWITCHES _RE DRIVEN T( SELECT AUXIL ARY DISPLAY

INPUTS ONLY

SPS2
SIG_TURES DATE NATIONAL AERONAUTICS _ SPACE _,DMINISTRATION
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