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PREFACE

This document, prepared by the Flight Control Division, NASA, Manned
Spacecraft Center, Houston, Texas, with technical support by North
American Rockwell (NR) and LTV/Kentron Hawaii, Ltd., reflects the
Command/Service Module Systems for S/C ll4 and the Lunar Orbit
Experiments Systems for Apollo 17 as of August 23, 1972.

Major emphasis is on material for use by the flight crew and flight
controllers 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 general contents of this handbook should be

directed to FC3/Mr. Fred Whitehead, Jr., NR, Flight Operations Support,
713-483-6206. Comments related to the Lunar Orbits Experiments
(Section 12) should be directed to FCg/Mr. Harold M. Draughon, Lunar/
Earth Experiments Branch, 713-483-4426.

This document is not to be reproduced without written approval of the
Chief, Flight Control Division, Manned Spacecraft Center, Houston, Texas.

Approved by :

Melvin F. Brooks

Acting Chief, CSM/SWS Systems Branch

/ ne F. Kranz
Chief, Flight Control Division
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SECTION 1 s/c 11_.

STANDARDS
m m

1.1 GENERAL DRAWING INFORMATION
1.1.1 Cross-indexincI
1.1.1.1 Generaldrawin9conficluraUon

The X coordinatezonesare markedalphabetically fromthe
right-hand edge of the sheet (includingthe 1/2 inchmargin).
The Y coordinatezonesare markednumerically from the
bottomright-hand and left-hand cornersof the sheet.

X Coordinate •

I
Y Coordinate

,,. X XXX/" r_--Title Block
DrawingLocater Abbreviation
(Short Title) andNumber

1.1.1.2 Componentlocation code
The componentlocation code is used to referencecontrols
(on the control-display figure)and components(on the
overviewdrawing)into the detail systemdrawings.

[_ [ 3 - Drawing Locator Numberfor the ,,( givendetail subsystemdrawing

4K X Coordinate• Y Coordinate

1.1.2 TechnicalZoneReferences
1.1.2.1 _onereference

X Coordinate----,_,_, AZ 1 ,_,_--Y Coordinate
XX.X • Whenthis numberappearsit

refers to anotherdrawing.
When there is no numberthe
Zone refers to anotherarea
on the samedrawing.

1-1

1.1 
1.1.1 
1.1.1.1 

1.1.1.2 

1.1.2 
1.1.2.1 

SECTION 1 

STANDARDS 

GENERAL DRAWING INFORMATION 
Cross-indexing 
General drawing configuration 
The X coordinate zones are marked alphabetically from the 
right-haAd 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. 

..... 1----- X Coordinate ----... 

1 
Y Coordinate 

! /I
XXXX 

Title Block 
L---~ 

Component location code 

Drawi ng Locator Abbrev iati on 
(Short Title) and Number 

The component I ocati on code is used to reference control s 
(on the control-display figure) and components (on the 
overview drawing) into the detail system drawings. 

1

3 - Drawing Locator Number for the 
given detail subsystem drawing 

K - X Coordinate 
A - Y Coordinate 

Technical Zone References 
Zone reference 

X Coordinate --.......... Z ~ Y Coordinate 
A 1 

CSM 
sIc 114 . 

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 drawi ng. 

1-1 
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1.1.2.2 Powerintra-drawinq
(Section to sectionwithin the samedrawing)

To Power _ _ ZLoad _" X X Identification

Z Q FromPowerIdentification X X _ Source

1.1.2.3 Powerinter-drawings
(Drawingto drawing)

To Power _.. _ Z
Load _" X X Identification,

X.X_Ref drawing no.

Z Q FromPowerIdentification X X _ Source
Ref drawingno. -_ X .X

1-2
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1.1.2.2 Power intra-drawing 
(Section to section within the same drawing) 

To Power .......... -------0 
Load \:..J x Z X Identification 

Identification X Z X 0~~------------- From Power 
Source 

1.1.2.3 Power inter-drawings 
(Drawing to drawing) 

To Power ... ~.--------0 
Load \:..J X Z X Identification. 

X .X - Ref drawing no. 

Identification X Z X 

Ref drawing no. - X .X 
0~~------------- From Power 

Source 

1-2 
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1.2 LINE LEGEND 1.2.4 ComponentEnclosures
i.2.i RFCable

Title :- XXXXXXXX

(Directory
Type)

1.2.2 Electrical Line,
Powerandcontrol

1.2.4.1 Mainenclosure
1/16-inch solid

1.2.2.1 Electricalconnected black line

t 1.2.4.2 Subenclosure

1/32-inch solid
black line

1.2.4.3 Componentenclosure
with crew(manual
control)

1.2.2.2 Electrical crossover 1/16-inch dashed
black line

nnlllllm_mm _mlllmmnnlln _

1.2.4.4 Module interfaceand ,
systemsassembly
1/8-inch dashed
black line

CMm. I,SM
1.2.3 DirectionalFlow

Arrows 1.2.5 Mechanical Linkacje

_ 1.2.6 TimingPulses

1.2 
1.2.1 

1.2.2 

1.2.2.1 

1.2.2.2 

1.2.3 

LINE LEGEND 
RF Cable 

EI ectri cal Li ne, 
Power and control 

EI ectri cal connected 

EI ectri cal crossover 

Directional Flow 
Arrows 

CSM 
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1.2.4 Component Enclosures 

Title --+-~XXXXXXXX 
(Directory 
Type) 

1-3 

1.2.4.1 

1.2.4.2 

1.2.4.3 

Main enclosure 
1/16-inch sol id 
black line 

Sub end osure 
1/32-inch solid 
black line 

Component enclosure 
with crew (manual 
control) 
1/16-inch dashed 
black line ----------1.2.4.4 Module interface and 
systems assembly 
1/8-lnch dashed 
black line 

eM; ;,SM 
1.2.5 Mechanical Linkage 

----------
1.2.6 Timing Pulses 

I Source kHZ>- -- -



1.3 PIPE LEGEND 1.3.2.3
1.3.1 General
1.3.1.1 Plumbinqconnected N N

1.3.2.4 Helium

1.3.2.5 PrimaryCoolant

/ / /

1.3.2.6 _;econdaryCoolant
X X

1.3.2.7 Fue..._!

1.3.1.2 Plumbinflcrossover

1.3.2.8 Hydr_en

m i i

m 1.3.2.9 Steam

J m i

S S S S.

1.3.2.10 SuitLoop

1.3.2 Linedesignation

1.3.2.1 Wate..r 1.3.2.11 SenseLines

1.3.2.2 Oxygen 1.3.2.12 Oxidizer

o o \\\ \\\
1.3.2.13 Others

(Identification)

1-4

1.3 
1.3.1 
1.3.1.1 

1.3.1.2 

1.3.2 
1.3.2.1 

1.3.2.2 

PIPE LEGEND 
General 
Plumbing connected 

L 

PI umb i nq crossover 

Line designation 
Water 

• • 
Oxygen 

o o 

1-4 
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1.3.2.3 Nitrogen 

N N 

1.3.2.4 Helium 

11111111111111111 

1.3.2.5 Primary Cool ant 

7 7 7 
1.3.2.6 Secondary Coolant 

x X 

1.3.2.7 Fuel 

1.3.2.8 Hydrogen - --
1.3.2.9 Steam 

555 S 

1.3.2.10 Suit Loop 

1.3.2.11 Sense Lines 

1.3.2.12 Oxidizer 

1.3.2.13 Others -------(I denti fi cation) 
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1.4 TELEMETRY SYMBOLS s/c llh
1.4.1 MeasurementsTelemetered

MeasurementNumber: Should include
the letter associating it with the

__= ransducertype. Alternate system

measurementnumbersand PCM codes
may appearnearthe TM bubble.
MeasurementName
MeasurementRange
High Bit Sample Rate

_.._'/ Low Bit SampleRateTM Signal Conditioner: To be located

I XXXX I _ on the input line next to TM bubble,I
positioned at 0 °, 90 °, 180 ° and 270 °

I aroundbubble.

2.4.2 OnboardMeter_

Meters should be placed

to associated

close their

TM bubble wherever possible.
From

Drive Source
/ XXXX_ Meter Number

PNL X_ Panel number

1.4.3 Sensors Example: Letter indicates
1.4.3.1 Sinqle source the type:

(Power)_-------i r- Output P - Pressure
T - Temperature
Q - Quantity
W- Wetness
R - Rate

1.4.3.2 Doublesource

(Power)_ Outputs

1.4.4 GroundCommands(Contents Optional by Vehicle)
1.4.4.1 RTC's

<_S ForSet

R ForReset

Command Number

1-5

1.4 
1.4.1 

1.4.2 

1.4.3 
1.4.3.1 
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Measurement Number: Should includ€ 
_-=::::::~_ ~ __ the letter associating it with the 
. transducer type. Alternate system 

TELEMETRY SYMBOLS 
Measurements Tel emetered 

measurement numbers and PCM codes 
may appear near the TM bubbl e. 

L---=:::::::t---- Measurement Name 
\....---~==f---- Measurement Range 
\'--~===7~--- High Bit Sample Rate 
_~,..~----- Low Bit Sample Rate 

Onboard Meters 

Actual 
Art Work 

Sensors 
S ingl e source 

TM Signal Conditioner: To be located 
on the input line next to TM bubble, 
positioned at 0 0

, 90 0
, 180 0 and 270 0 

around bubble. 

From 

Meters shoul d be pi aced 
close to their associated 
TM bubbl e wherever possibl e. 

Drive Source 

XXXX -- Meter Number 
PNL X-- Panel number 

Example: Letter indicates 
the type: 

(Power) >>---. .... -- Output 

M 
P - Pressure 
T - Temperature 
Q - Quantity 
W - Wetness 

1.4.3.2 Doubl e source 
R - Rate 

(Power}>>--.. ~! I ~ Ja-- Outputs 

1.4.4 
1.4.4.1 

Ground Commands (Contents Optional by Vehicle) 
RTC's 

1-5 



CSM

1.5 ELECTRICAL SYMBOLS s/c lib

1.5.1 Switches

All switches will be shown in the de-energized position
(if possible). When a switch has morethan one set of
contacts, only one set needsto have switch contact
nomenclature.

1.5.1.I 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 morethan one switch has identical major and
minor titles_ they may be stacked without repeating
these titles.

XXXXXXXX * Major Title
/ XXXXXXXX ." \. Minor Title

m" == "" == == == "= "= == == == =11
Switch Name = XXXXXXXX _,
(As shownon I

control-display) _ I.

XXX , I "_

Nomenclature
XXX , >"(As shownon

_ control-display)
Panel Location XXX _ =- ..,
and Number _ MDC X XXSXX--=- Switch Number
Switch Name j_ -- mei= im .,- == in in ..- =i ,,- =JJ (As Appropriate)XXXXXXXX |
(As shownon -=

control-display) jiO_O I
XXX , i "_

Nomenclature
' XXX - _" (As shownon

Panel Location _J_ II control-di splay)

and Number _..II.MDC X XXX _ XXSXX _ "_ Switch Number
k --- -.. -- n --- i,, _ -,. ,-- --, --, .,ll (AsAppropriate)1-6

1.5 

1.5.1 

1.5.1.1 

ELECTRICAL SYMBOLS 

Switches 

All switches will be shown in the de-energized position 
(if possible>. When a switch has more than one set of 
contacts, only one set needs to have switch contact 
nomenclature. 

Switch nomend ature 

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

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

CSM 
sIc 114 

Note: If more than one switch has identical major and 
minor titles r thElY may be stacked without repeating 
these titles. 

/ 
XXXXXXXX I( Major Titl e 

XXXXXXXX ~.~--~\~<--- Minor Title 

Switch Name 
(As shown on 
control-display) 

r-----------., I • XXXXXXXX • 

• • • I 0 I ~. I 
I I • I 
I XXX I 
I I 

! o XXX. i 
I I 

Switch Position 
Nomenclature 
(As shown on 
control-display) 

Panel Location I XXX • J 
and Number ---Jo~ I MOC X XXSXX .... !I--- Switch Number r----------- (As Appropriate) Switch Name .- • XXXXXXXX I 
(As shown on 
control-display) I ~. I 

I I 
I ! • I 

XXX • I I 
I 
I 
I 
I 

Panel Location I 
'e 

I 
I 

XXX • I 
I 

• and Number ----;.~IMOC X "1 .. _----______ ;1 XXX Ii 
XXSXX 

1-6 

--=-

>-

~ 

Switch Position 
NomencJ ilture 
(As shown on 
control-di splay) 

Switch Number 
(As Approprillte) 
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1.5.1.2 Switchcontrolledflaq
If a flag is directlycontrolledbya switch, it maybeshownin
the followingmanner:

XXXXX • MajorTitle

/ XXXXX • \. MinorTitle

Im== == "-- ====me== m ==" =1 Flag NameXXXXXX

I (As shownon
_--_ XXXXX ._ control-display)

1 _ XXXXX= I Noteto explainall statesof flag

XXXX_ II

i - SwitchName_ (As shownon
0 control-display)

1 I"XXXX ,i

XXX ,€ _ Nomenclature

(As shownoncontrol-display)
| g

andPanelNumberLocation IIDMI ,zi XXXX • XXSXX_
h--,m=' "" "'-- Switchnumber

1.5.1.3 Two-position

A
v

1.5.1.4 Three-position
Momentary
Contact

0 =,,.._AIlll,--- v

1-7

1.5.1.2 
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Switch cantrall ed flag 
If a flag is directly controlled by a switch, it may be shown in 
the following manner: 

/ 
XXXXX ..... !-------- Major Title 

XXX XX • "< Minor Title 

r ----------, Flag Name 
I XXXXXX • I (As shown on 

I ~~Il xxxxx I control-d;splay) 

II xxxxx ..... ~II--- Note to explain 
all states of fI ag 

I XXXX..... I 
I I Switch Name 

I • (As shown on 
.... 0 I control-display) 

I • I 
I XXXX • I 
I I 
I I : 0 XXX~'-i;i---
I I 
I I 

Switch Position 
Nomencl ature 
(As shown on 
control-display) 

Panel Location I XXXX • I 
and Number ---I~PNL X XXSXX ...... IL--- Switch number 

1.5.1.3 

1.5.1.4 

... _--------_ .. 
Two-position 

-r/ 

Three-position 

• 

I~-------- Momema~ 
Comact 

• ----<Ol---i .. ~.t---.. 
1-7 



CSM
s/c114

1.5.1.5 Pushbutton 1.5.1.7 Pressure
1.5.1.5.1 Latching 1.5.1.7.1 Closeddecreased

pressure

• • 1.5.1.7.2 Closed increased

1.5.1.5.2 Momentary pressure

_I___-- I .5.1.8 Motor
• 1.5.1.8.1 Breakbeforemake

I.5.I.6 Coa_.__x

5
[_ 1.5.1.8.2 Make before break

-_ PWR Q

I
1.5.1.9 garo

I . PWR

Close XXX psi oraltitude

Open XXX psi or altitude

I-I

1.5.1.5 
1.5.1.5.1 

Pushbutton 
Latching 

--..... ----
.I. 

---••• 1----

1.5.1.5.2 Momentary 

1.5.1.6 

__ -<.. ...00...-_-

.I. 
---<... ...."---­

Coax 

CSM 
sic 114 

Pressure 1.5.1.7 
1.5.1.7.1 Closed decreased 

pressure 

~ ---·1 
1.5.1.7.2 

r!J 
Closed increased 
pressure 

'Y 

---..-l 
r!J 

1.5.1.8 
1.5.1.8.1 

Motor 
Break before make 

o --"·1 
---=-~ 

1.5.1.8.2 Make before break 

_I--~R 0 
RF 

RF 
RF 

&--1- PWR 

1-8 

--"·1 
I(' 

1.5.1.9 Baro 

• 

Close XXX psi or altitude 

Open XXX psi or altitude 
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s/c

1.5.2 Circuit Breakers
The circuit breakershouldbe placed nearthe associatedbus
wheneverpossible. For the difference betweenmajorand
minortitles see remarkunderswitches (1.5.1.1).

1.5.2.1 Pushbutton

XXXXX * Major Title

/ XXXXX _- \-, Minor Title

!"'="='=='""'I NameXXX _-

1 1 (As sh°wn°nF_, control-display)
i o c i

Panel Location I XA _- Amperage

andNumber_i PNL X XXX II <... Circuit Breaker
" == == ==--'== == == J Number

1.5.2.2 Automatic

XA • Amperage
1.5.3 Fuse____s
1.5.3.1 Genera_.___[ A

1.5.3.2 Fusistor

1.5.4 Battery
1/16-inch blacktape
Size varieswithnumberofcells anddrawingarrangement.

Name
Amp Hours

1-9

1.5.2 

1.5.2.1 

1.5.2.2 

1.5.3 
1.5.3.1 

1.5.3.2 

1.5.4 

CSM 
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Circuit Breakers 
The circuit breaker should be placed near the associated bus 
whenever possible. For the difference between major and 
minor titl es see remark under switches n. 5.1.1). 

Pushbutton 

/ 
XXXXX .... if~--- Major Title 

XXXXX if \, Minor Title r-------., I XXX ,. I Name 
(As shown on 
control-display) I ;I... I 

1 00 I Panel Location I XA. I Amperage 
and Number ~ .. PNL X XXX .. ~ Circuit Breaker 

Automatic 

Fuses 
General 

Fusistor 

Battery 

------- Number 

-----1~i----
XA .... 1------ Amperage 

A 

----<6\.9---

Q 

-----I0lj)---

1/16-inch black tape 
Size varies with number of cells and drawing arrangement. 

---+-- Name 
---+-- Amp Hours 

1-9 
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1.5.5 Lights 1.5.6 AnnunciatorFlaq
1.5.5.1 Telelights Flagsymbolwillnot

reflectswitchposition
oftheassociatedswitch.

---'_OLOR I NAME 1NAME XXXX_Flag Name

['°I  xxxxxCOLOR XXXXX
XXXXX

FlagNumber_XXXXX
1.5.5.2 Switchinq PanelNumber-_-XXXXX I'

Noteto

, explain

rCOLOR t 1 all states_COLOR NAME of flag.
1.5.7 Relays

_.._Of 1.5.7.1 Momentarycontact

1.5.5.3 Cautionandwarnin9

1.5.7.2 Latchin9 contacts

: xxxxx)Warningor XXXXX

Color •_..._XXXXX
Operating_ tXXXXX
limits / 1.5.7.3 Non-Latchincjrelay

PNL Location_/

(Optional) I<_A_

1.5.5.4 Component I_--

IA

__ Nomenclature
XXXXX_ Color
XXXXX-_- Name

PNL Location_ XXXXX

(Optional) I-I0

1.5.5 
1.5.5.1 

Lights 
Telelights 

- COLOR 

- NAME 
NAME 

[ I L....--ID------II ) 
_ COLOR . 

1.5.5.2 

1.5.5.3 

Name 
Warning or 
Color 

Switching 

COLOR 
NAME 

\. COLOR 

-~ 
4 

Caution and warning 

~XXXXX 
Operating / xxxxx 
limits ,/ 

PNL Location 
(Optional) 

1.5.5.4 Component 

) 

XXXXX -- Color 
XXXXX--Name 

PNL Location ----'.~ XXXXX 

1.5.6 

CSM 
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Annunciator Flag 
Flag symbol wi II not 
reflect switch position 
of the associated switch. 

XXXX~Flag Name 

-----I[l~]I----. XXX XX 

XXXXX 

Flag Number~XXXXX 
Panel Number_XXXXX 

XXXXX 

t 

1.5.7 
1.5.7.1 

1.5.7.2 

Relays 

Note to 
explain 
all states 
of flag. 

Momentary contact 

-~ 
4 

Latching contacts 

-~ • 
1.5.7.3 Non-Latching relay 

-~ 
1 .. -'----

-~ 
14 

~ Nomenclatu" 

<optional) 
1-10 



1.5.7.4 Latchingrelay 1.5.9.2 Designation
See bus designation list.

Vxxx
I -

1.5.10 Grounds1.5.10.1 System

C)___"Nomen- i
clature

-- 1.5.10.2 Frame

1.5.8 Relay or Solenoid
Drive__.r ///

PWR_ 1.5.10.3 Floatinq or Controlled

Signal (_ XXX

"-Z'_ '_'XName
1.5.10.4 Signal

___.u-_ 1.5.11 Diodes

1.5.9 Buse..s 1.5.11.1 General

1.5.9.1Symbol _,
Length can vary depend- w,'l
ing on the bus function

on a given drawing. 1.5.11.2 Zene.r
h=J-

1.5.11.3 Tunnel

=L3
Bus Feed Bus Output Neg Bus yj

I-II

1.5.7.4 Latching relay 

1.5.8 Relay or Solenoid 
Driver 

1.5.9.2 

1.5.10 
1.5.10.1 

1.5.10.2 

CSM 
sic 114 

Desi~nation 
See us designation Jist. 

Grounds 
System 

Frame 

PWR 1.5.10.3 Floating or Controlled 

Signal 

1.5.9 
1.5.9.1 

I 
I 

. • I 

~ 
Buses 
Symb~ 
Lengt can vary depend­
ing on the bus function 
on a given drawing. 

Bus Feed Bus Output Neg Bus 

{5 XXX 

-:- 'Name 
1.5.10.4 Signal 

1.5.11 Diodes 
1.5.11.1 General 

1.5.11.2 Zener 

~ 

1.5.11.3 

1-11 
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1.5.11.4 Controlrectifier 1.5.17 Amplifier
(SCR) _ Pwr

Input

Input

Inverted ___F,J / _ Output,4

1.5.12 Potentiometer Input

Rating
XXX (OptionaT) 1.5.18 Capacitor

1.5.19 Digital Inverter

1.5.13 Fixed Resistor

Rating _'[__
XXX (Optional)

1.5.20 Wire Resolver

1.5.14 Heater

>< = Sine Winding
Value (Watts)

• = Minus Sine

= Cosine Winding1.5.15 Thermostat m

___("___ 1.5.21 Time Delay

Range TD t_1.5.16 Transformers MS

/-----Core

Polarity dots _11_ 1.5.22 Electrical Filter
indicate out of
phase _I FILTER t_

1.5.23 Modulator

Polaritydots_
indicatein _ __ ._m___phase

1-12
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1.5.11.4 Control rectifier 1.5.17 Amplifier 
(SCR) Pwr 

Input 

~ Input 
Output 

" 
Inverted 

1.5.12 Potentiometer Input 

Rating 
1.5.18 Capacitor XXX (Optional) 

T I~ 
1.5.19 Digital Inverter 

1.5.13 Fixed Resistor 0 Rating 
XXX (Optional) 

VV\i 1.5.20 Wire Resolver 

1.5.14 Heater ® JUlr- X = Sine Winding 
Value (Watts) • = Minus Sine 

1.5.15 Thermostat _ = Cosine Winding 

~ 1.5.21 Time Dela~ 

Range 
lTD 

Msi 1.5.16 Trans formers 

,-Core 
1.5.22 Electrical Filter 

Polarity dots J ~ indicate out of I FILTER I phase 

1.5.23 Modulator 

Polarity dots ~ E ~ indicate in 
phase 

1-12 



1.5.24 Gates _ _ _ 1.5.24.6 SRT Flip-Flop
1.5.24.1 An.__.dd _ E Y

A _'_ l 1 1 SET
y I 0 0 @_--Imb S 1 _Q

B L_ (]1 0 TRIGGERC O O O_-----mbT
_ _ _ RESET FF _.

1.5.24.2 Nand _ R 0

I'-.
A -I\ 1 1 0 INPUT OUTPUT

y I01!
B 0 1 II S SetsQto"I"

0 0 II Sets_ to"0"

- - -- T O.and_ ChangeStates

1.5.24.3 Or R ResetsQ to"0"
Resets_ to"I"

A ____ IIII

y 1 0 11 1.5.25 Demodulator
B o111

oool

1.5.24.4 No__! D_

A _ iDOl

y 01Ol
B 1 1 91 1.5.26 RF Circulator

o 11

1.5.24.5 Exclusive Or

A 11)1
y 1D LI

B o1[I
o_)1

Open circle means
it is an inverter
and may appear on
any of the lines
on the gate.

1-13

1.5.24 Gates 
1.5.24.1 And 

A 
Y 

B 

1.5.24.2 Nand 

A 
Y 

B 

1.5.24.3 Or 

A 
Y 

B 

1.5.24.4 Nor 

A 
Y 

B 

1.5.24.5 Exclusive Or 

A---i 
II---Y 

B---i 

Open ci rcl e 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 o 1 
0 1 1 
o 0 0 

1 0 0 
o 1 0 
1 1 0 
o 0 1 

1 1 0 
1 0 1 
o 1 1 
o 0 0 

1-13 
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1.5.24.6 SRT Flip-Flop 

.- .. S .-. . 1 -- Q 
SET 

TRIG G}R .. T I---.. . 
I FF -.. 

R 0 .. .. RESE 

INPUT OUTPUT 

S Sets Q to "I" 
Sets Q to "0" 

T Q and Q Change States 

R Resets Q to "0" 
Resets Q to "I" 

1.5.25 Demodul at or 

-----101-----

1.5.26 RF Circul ator 
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1.5.27 Transistor

1.5.27.1 NP__NN

1.5.27.2 PNP

1.5.28 Antenna

Name
(Type or Function)

T
1-14

1.5.27 
1.5.27.1 

1.5.27.2 

1.5.28 

Transistor 
NPN 

PNP 

Antenna 

Name 
(Type or Function) 

1-14 
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1.6 PYROTECHNICSYMBOLS

1.6.1 PyroGuillotine

Module Component
Location _ // Number

Ix×xt

1.6.2 PyroValvewithSingleInitiator

1.6.3 ElectricalCircuitInterrupter

Module =! X _ X! ComponentLocation r _" Number

1-15

1.6 
1.6.1 

1.6.2 

1.6.3 

PYROTECHNIC SYMBOLS 
Pyro Guillotine 

Module 
Location 

Component "I Number ---11 X X xl t--- WIRE 

Pyro Valve with Single Initiator 

Electrical Circuit Interrupter 

Module _-===.~I..!.x~~~X}1 ;:. ===-
Location . - . 

1-15 

Component 
Number 
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1.7 MECHANICALSYMBOLS
1.7.1 MechanicalFilter 1.7.6.2 Quick

.
1.7.2 Burst Diaphragm 1.7.7 Quick DisconnectFill

__Low s ide --andDrain [_]1.7.3 Ventur_=_=.=_

1.7.8 Fill andDrain

1.7.4 Vent

1.7.9 Ball ValveActuator/
I

-, j
1.7.5 ThrustNeutralized

Vent Maybeshown

orpartially
depressed
position

1.7.6 Disconnects 1.7.10 Valve._._.__s

1.7.6.1 Self--sealin9

1-i 6

1.7 
1.7.1 

MECHANICAL SYMBOLS 
Mechanical Filter 

1.7.2 Burst Diaphragm 

-~I G~,*LOW side 

1.7.3 Venturi 

-_ ... "'- .., 

1.7.4 Vent 

--,.,/ 

" 1.7.5 Thrust Neutralized 
Vent ---.J 

) 
1.7.6 Disconnects 
1.7.6.1 Self-sealing 

1-16 
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1.7.6.2 Quick 

1.7.7 Quick Disconnect Fill 
and Drain 

1.7.8 Fi" and Drain 

-] 
1 .7.9 Ball Valve Actuator 

May be shown 
in depressed 
or partially 
depressed 
position 

1.7.10 Valves 
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1.7.10.1 MotorControl 1.7.10.7 Pneumaticcontrolled
valvewithline bleed

Rel_efPort

1.7.1 0.2 ManualControl 1.7.1 0.8 SolenoidValve

1.7.10.3 CheckValve ,._

Name(NormalPosition)

1.7.1 0.9 Three-wayvalve
1.7.10.4 Orifice 1.7.10.9.1 Manual

1.7.10.5 Pressureregulato_ 1.7.10.9.2 SolenoidOr

._._Reduced I

"-2_ I
1.7.10.6 Relief Valve Or

1.7.10.9.3 Motor I

Full Flow controll_

Cracking
Reseat

sure
1.7.10.10 Ball valve

1.7.10.1 Motor Control 

1. 7.10.2 Manual Control 

---t9<J--
1.7.10.3 Check Valve 

1 .7.10.4 Orifice 

1.7.10.5 Pressure regulator 

Reduced 
psi 

1.7.10.6 Relief Valve 
Full Flow 
Cracking 
Reseat 
Pressure 

~ 

CSM 
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1.7.10.7 Pneumatic controlled 
valve with line bleed 

(Normal 
Position) 

Relief Port 

1.7.10.8 Solenoid valve 

A 
_7~~_ 

Name (Nonnal Position) 

1.7.10.9 Three-way valve 
1.7.10.9.1 Manual 

1.7.10.9.2 Solenoid 6r 
I 

~ - I -
Or 

1.7.10.9.3 Motor I 

""t"l1~ 

1.7.10.10 Ball valve 

'cD' '-:::/ 
1-17 
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1.8 MISCELLANEOUSSYMBOLS s/c 11b,
1.8.1 Drawin_lNoteReference

1.8.2 OverviewDrawinqInstrumentationLegend
1.8.2.1 Automaticcontrolonly

N
1.8.2.2 PCMonly

1.8.2.3 PCMand/oronboarddisplay

1.8.3 Two-unitInterface

-<< >>-
<< >>-
<< >>-

1.8.4 Two-unitCableConnection

I I
1-18

1.8 
1.8.1 

1.8.2 
1.8.2.1 

1.8.2.2 

1.8.2.3 

1.8.3 

1.8.4 

MISCELLANEOUS SYMBOLS 
Drawing Note Reference 

Overview Drawing Instrumentation Legend 
Automatic control only 

D 
PCM only 

PCM and/or onboard display 

Two-unit Interface 

< > .< > 
< > 

Two-unit Cable Connection 

'-l » 

1-18 
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1.8.5 BUSES

1.8.5.1 POWERBUSES

VMA -MAIN BUSA

VMB - MAIN BUS8

VBA - BATTERYBUSA

_BB - BATTERYBUSB

VBR - BATTERY RELAY BUS

VFp -FLIGHTAND POSTLANDING BUS

VNEI - NON ESSENTIAL BUS 1

VNE2 - NON-ESSENTIAL BUS 2

VACI -AC BUS 1

VAC2 -AC BUS 2

VF - FLIGHTBUS

VSMA -SERVICE MODULE BUS A

VSMB -SERVICE MODULE BUS B

1-19

CSM 
sIc n4 

1.8.5 BUSES 

1.8.5.1 POWER BUSES 

VMA - MAIN BUS A 

VMB - MAIN BUS B 

VBA - BATTERY BUS A 

VaB - BATTERY BUS B 

VBR - BATTERY RELAY BUS 

VFP - FLIGHT AND POST LANDING BUS 

V-El - NON ESSENTIAL BUS 1 

VNE2 - NON-ESSENTIAL BUS 2 

VAC1 - AC BUS 1 

~C2 - AC BUS 2 

~ - FLIGHT BUS 

VsMA - SERVICE MODULE BUS A 

VSMB - SERVICE MODULE BUS B 

1-19 



CSM
s/c

1.8.5.2 SEO,UENTIALBUSES

VSQA - SEQUENTIALPYROBUSA

VRQA - RCSCONTROLLERPYROBUSA

VRLA - RCSCONTROLLERLOGICBUSA

VLQA - LM DOCKING BUS A

VSLA - SEQUENTIAL LOGICBUS A

VSAA - SEQUENTIAL ARM BUS A

VELA - EARTH LANDING BUS A

VSQB - SEQUENTIAL PYRO BUS B

VRQB - RCS CONTROLLER PYRO BUS B

VRLB - RCS CONTROLLER LOGICBUS B

VLQB - LM DOCKING BUS B

VSLB -SEQUENTIAL LOGICBUS B

VSAB - SEQUENTIAL ARM BUS B

VELB - EARTH LANDING BUS B

1-20
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1.8.5.2 SEQUENTIAL BUSES 

VSQA - SEQUENTIAL PYRO BUS A 

V RQA - RCS CONTROLLER PYRO BUS A 

V RLA - RCS CONTROLLER LOGIC BUS A 

V LQA - LM DOCKING BUS A 

'isLA - SEQUENTIAL LOGIC BUS A 

V SAA - SEQUENTIAL ARM BUS A 

VELA - EARTH LANDING BUS A 

VSQB - SEQUENTIAL PYRO BUS B 

V RQB - RCS CONTROLLER PYRO BUS B 

V RLB - RCS CONTROLLER LOGIC BUS B 

\{QB - LM DOCKING BUS B 

VsLB - SEQUENTIAL LOGIC BUS B 

V SAB - SEQUENTIAL ARM BUS B 

Vr.LB - EARTH LANDING BUS B 

1-2'0 
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SEQUENTIAL BUSES (toni'd)

VED I - EMERGENCY DETECTION SYSTEM BUS NO I

VED 2 - EMERGENCY DETECTION SYSTEM BUS NO 2

VED 3 - EMERGENCY DETECTION SYSTEM BUS NO !)

V6D95 -IUABORT BUS

1.8.5.3 INSTRUMENTATION BUSES

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

V2 -CM ESS INSTBUS PWR FROM RHEB PNL 276-CB2

_3S - SM ESS INSTBUS PWR FROM RHEB PNL 276-CB3

V4S - SM ESS INSTBUS PWR FROM RHEB PNL 276-CB4

VSC -SCE PWR REQ'D FOR SIGNALCONDITIONING
(+20,-20, and/or+lOVdc)

VSC5 - SCE CM +SVdc PWR

1-21
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SEQUENTIAL BUSES (cont'd) 

- EMERGENCY DETECTION SYSTEM BUS NO 1 

- EMERGENCY DETECT/ON SYSTEM BUS NO 2 

- EMERGENCY DETECTION SYSTEM BUS NO 3 

V 6D95 - IU ABORT BUS 

INSTRUMENTATION BUSES 

VI 
Vz 
~S 
~S 
VSC 

VSCS 

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

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

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

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

- SCE PWR REQ'D FOR SIGNAL CONDITIONING 
(+20, -20, and/or +10Vdc) 

- SCE CM +SVdc PWR 

1-21 
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1.8.5.4 SCSLOGICBUSES

VLB1 - LOGICBUS1

VLB2 - LOGICBUS2

VLB3 - LOGICBUS3

VLB4 - LOGICBUS4

1.8.5.5 EXPERIMENTBUSES

_SIMJA - SIMJETTISON BUSA

VSIMJB - SIMJETTISONBUS B

VSIMLA - SIM LOGICBUSA

VSIMLB - SIM LOGICBUSB

VSIMQA - SIM PYROBUSA

VSIMQB - SIM PYROBUSB

VE1 - EXPERIMENTBUS1

VE2 - EXPERIMENTBUS2

VE3 - EXPERIMENTBUS3

1-22
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1.8.5.4 SCS LOGIC BUSES 

V LB1 - LOGIC BUS 1 

V LB2 - LOGIC BUS 2 

V LB3 - LOGIC BUS 3 

V LB4 - LOGIC BUS 4 

1.8.5.5 EXPERIMENT BUSES 

Vs'MJA - SIM JETTISON BUS A 

\!s'MJB - SIM JETTISON BUS B 

\!s,MLA - SIM LOGIC BUS A 

VSIMLB - SIM LOGIC BUS B 

VSIMQA - SIM PYRO BUS A 

\!s'MQB - SIM PYRO BUS B 

VEl - EXPERIMENT BUS 1 

V E2 - EXPERIMENT BUS 2 

Vr.3 - EXPERIMENT BUS 3 

1-22 
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TABLE 6-III.- S-BAND DOWNLINK MODES AND MODULATION _ROCESS CSM

s/c114

[40DE
N_4BER i 2 3 4 5 6 7 8 9 I0 Ii 12 I 13 14 15 16 0

Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier

PM ® ® ® ®
DOW_TLINK Voice Voice Voice Voice ...... Backup -- Backup Q Voice Voice -- Baekup(_ -- BackupVoice Voice Voice_J Voice

MODES Channels No

AVAILABLE Included 51.2-kbps 51.2-kbps 1.6-kbps 1.6-kbps 1,6-kbps .... 1.6-kbps 1.6-kbps ...... 51.2-kbps -- 51.2-kbps 51.2-kbps Carrier
TM TM 34 TM TM TM TM TM TM TM

-- PRN PRN ...... PRN -- PRN -- PEN ...... PRN --

........... K_Y ....................
PRN : PM directly on carrier (2287.5 MHz)

Modulation Backup Voice : PM directly on carrier (2287.5 MHz)

Schemes; Q )_Subcarrier Normal Voice : FM/PM; 1.25-MHz subcarrier deviated _7.5 kHz peak (±9 kHz peak for voice and biomed
Character-

istics TM : PCM/PSK/PM; 1.024 MHz subcarrier bi-phase modulated ±90°

PM
Key : AM/PM; 512 kHz, 100 percent AM

DOWNLINK

MODULATION PRN : _
PROCESS

Normal Voice : 0.7 for Modes 1,2
1.2 for Modes 3, 4, ll, 12

Peak

Carrier Backup Voice : 0.7 for Modes 8, 14
Deviation- 1.2 for Modes 10, 16
Radians

(AS) TM _): 1.2 for Modes i, 2, 16 (51.2-kbps) and Mode 8 (l.6-kbps)
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 : 1.0

MODE

NUMBER i 2 3 h 5 6 7 8 9 I0 ii 12 0

FM

DOWNLINK l:l Playback 32:1 Playback 32:1 Playback TV Real-time Real-time Real-time 1:1/32:1 Play- 1:1/32:1 Play- 8.1 Playback Real-time SireAnlg. Real-time SireAnlg.
of Recorded of Recorded of (CSM - Re-: Scientific 51.2-kbps TM 1.6-kbps _M back of Scien- back of Seien- if (CSM-Re- and Sim 64-kbps TM and Sim'64-kbps TM.

MODES Channels Voice, Re- Voice, Re- corded) LM corded) IM No Playback modu- l:l Playback of Re-
AVAILABLE Included corded CSM corded CSM 1.6-kbps TM @ @ @ tific Data and tific Data and NoReal-time Real-time 1.6-kbps TM lation on Sim Play- corded Voice, Sim CarrierReal-time Real-time 51.2-kbps TM 1.6-kbps TM

51.2-kbps TM 1.6-kbps TM Scientific Scientific back sub-carriers Anlg., Sim 64-kbps

and Scion- and Scien-Qtific Data Q tific Data _ _ TM, and 51.2 kbps TM.

TV : FM Directly on carrier (2272.5 MHz) Playback LM TM : PCM/FM Real-time Sim Data: Anlg. No. l, FM/FM (225 kHz)
Anlg. No. 2, FM/FM (400 kHz)

Modulation Playback Voice : FM Directly on carrier (2272.5 MHz) Playback CSM TMQ: PCM/PSK/FM; 1.024 MHz subcarrier 64-kbps TM, PCM/PSK/FM (768 kHz)
Schemes; bi-phase modulated ±90°
Subcarrier Scientific Data_: FM/FM (3 subcarriers) Playback SireData : Anlg. No. l, FM/FM (165 kHz)
Character- 95 kHz Anlg. No. 2, FM/FM (330 kHz)
istics 125 kHz 64-kbps TM, PCM/PSK/FM (576 kHz)

FM 165 kHz 51.2-kbps TM, PCM/PSK/FM (1.024 kHz)

DOWNLINK voice, baseband

+20 percent Sim Data : 260 kHz ±10 percent (165 kHz SC)
MODULATION Playback Voice : 100 kHz -40 percent Scientific Data_: FM/FM 290 kHz ±10 percent (225 kHz SC)
PROCESS (Real-time) 75 kHz ±15 percent (95 kHz SC)

Peak Playback CSM TM_ : 600 kHz -+15percent 320 kHz ±10 percent (300 kHz SC)
Carrier 108 kHz ±15 percent (125 kHz SC) 350 kHz ±10 percent (400 kHz SC)

Deviation Playback LM TM : 200 kHz +25 percent 168 kHz ±15 percent (165 kHz SC) 400 kHz ±10 percent (576 kHz SC)
(Af) -50 percent 410 kHz ±10 percent (768 kHz SC)

TV - 1 MHz ±lO percent, fc at 1.3 Vdc 550 kHz ±10 percent (1,024 kHz SC)
100 kHz ±10 percent (Voice)

within 0 to +455 kHz

Q Or voice and biomedQ In the event of an EVA, the EVA biomed data is relayed via the CSM S-band link on the voice
subearrier; otherwise the biomed data comes back as PCM telemetry.

Varies with the received uplink.

Scientific data not used.

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

For Mode l0 Backup Voice Mod Index, place TLM bit rate switch to HIGH. Use LOW for Mode 14

) MoaIndexHBR Mod Index of 1.2 and 1.6 are actually 0.96 and 1.2 respectively
due to HBR suppression of 1.024 MHz subcarrier.
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TABLE 6-III. - S-BA.'!D DOWNUNK MODES A.'!D I~ODULATION rROCESS 

PM 

DOWNLINK 

MODES 

AVAILABLE 

I~ODE 

NUJ1BER 

Channels 
Included 

1 

Carrier 

Voice 
o 

51.2-kbps 
TM 

PRN 

2 

Carrier 

Voice 
o 

51.2-kbps 
TM 

PRN 

Carrier 

Voice 
o 

1.6-kbps 
TM 

PRN 

Carrier 

Voice 
o 

1.6-kbps 
TM 

Carrier 

1.6-kbps 
TM 

PM a.irectly on carrier (228'7.5 MIIz) 

Backup Voi ce : PM directly on carrier (228'7.5 MIIz) 

6 '7 

Carrier Carrier 

PRN 

KEY 

8 

Carrier 

:Rackup 
Voice 

1.6-kbps 
TM-

Carrier 

1.6-kbps ... 
TM 

PRN 

10 

Carrier 

Backup 
Voice 

11 

Carrier 

Voice 

PRN 

12 

Carrier 

Voice 

13 

Carrier 

51.2-kbpS 
TM 

14 

Carrier 

Backupif' 
Voice\;!:.l 

15 

Carrier 

51.2-kbps 
TM 

PRN 

16 

Carrier 

Backup 
Voice 

51.2-kbps 
TM 

Modulation 
Schemes; 
Subcarrier 
Character­
istics 

o 
Nornal Voice : 

@ 
FM/PM; 1.25-MHz subcarrier deviated '1.5 kHz peak ('9 kHz peak for voice and biomed) 

TM : PCM/PSK/PM; 1.024 MHz subearrier bi-phase modulated :!:90o 

PM 

DOWNLINK 

MODULATION 

PROCESS 

Key : AM/PM; 512 kHz, 100 percent AM 

PRN : o 
Normal Voice : 

Backup Voi ce 

0.7 for Modes 1,2 
1.2 for M0des 3, 4, 11, 12 

o. I for Modes 8, 14 
1.2 for Modes 10, 16 

Peak 
Carrier 
Deviation­
Radians 
(~8) TM 1. 2 for Modes I, 2, 16 (51. 2-kbps) and Mode 8 (1. 6-kbps ) 

O. I for Modes 3, 4 (1.6-kbps) 
1.6 for Modes 5, 9 (1.6-kbps) and Modes 13, 15 (51.2-kbps) 

FM 

DOWNLINK 

MODES 

AVAILABLE 

MODE 
NUMBER 

Channels 
Included 

Key 

1 

1:1 Playback 
of Recorded 
Voice, Re­
corded CSM 
51. 2-kbps TM 
and Seien- 'd' 
tif'ic Data ~ 

: 1.0 

32: 1 Playback 
of Recorded 
Voice, Re­
corded CSM 
1.6-kbps TM 
and Seien-'d' 
tif'ic Data \!!J 

32:1 Playback 
of (CSM - Re­
corded) LM 
1.6-kbps TM 

4 

TV Real-time 
Scientific 

Real-time 
51. 2-kbps TM 

o 
Real-time 
Scientific 

@ 

TV : FM Directly on carrier (22'72.5 MHz) Playback LM TM : 

Modulation 
Schemes; 
Subcarrier 
Character­
istics 

Playback Voice : FM Directly on carrier (22'72.5 MIIz) Playback CSM TM0: 
Scientific Data@: FM/FM (3 sub carriers ) 

95 kHz 

PM 

DOWNLINK 

MODULATION 

PROCESS 
Peak 
Carrier 
Deviation 
(&f) 

Or voice and biomed 

125 kHz 
165 kHz 

: 100 kHz +20 percent 
-40 percent 

Playback Voie e 

Playback CSM m0 : 600 kHz ±15 percent 

Playback LM 'I'M 

TV 

: 200 kHz +25 percent 
-50 p~rcent 

: 1 MHz =10 percent, fc at 1.3 Vdc 

wi thin 0 to +455 kHz 

Scientific Data ®: 
(Real-time) 

In the event of an EVA, tbe EVA. biomed data is re~ayed via the CS,"l S-band link on the voice 
subcarrier; otherwise the biomed data comes back as PCM telemetry. 

o Varies with the received uplink. 

@) Scientific data not used. 

o Auxiliary PMP mode will provide real time peN ',lith sarn.e USB-FM characteristics as -playback PCM. 

For Mode 10 Bacl<.up Voice Mod Index, place TLM bit rate switch to HIGH. 
Mod Index. 

HER Mod Index of 1.2 and 1.6 are actually 0.96 and 1.2 respectively 
due to fER suppression of 1. 024 MHz subcarrier. 

Use LOW for Mode 14 

I 

Real-time 
1. 6-kbps 'IM 

o 
Real-time 
Scientific 

@ 

8 

1 :1/32:1 Play­
back of Scien­
tific Data and 
Real-time 
51. 2-kbps 'IM 

9 

1:1/32:1 Play­
back of Scien­
tific Data and 
Real-time 
1.6-kbps TM 

10 

8.1 Playback 
if (CSM-Re­
corded) r.M 
1.6-kbps TM 

11 

Real-time 8im Anlg. 
and Sim 64-kbps TM 

No Playback modu­
lation on 8im Play­
back sub-carriers 

12 

Real-time 8im An1g. 
and Sim-64-kbps TM. 

1: 1 Playback of Re­
corded Voice, 8im 
An1g., Sim 64-kbps 
TM, and 51.2 kbps TM. 

PCM/FM 

PCM/PSK/FM; 1.024 MHz sub carrier 
bi-phase modulated ±90o 

Real-time Sim Data: Anlg. No. I, FM/FM (225 kHz) 
Anlg. No. 2, FM/FM (400 kHz) 
64-kbps TM, PCM/PSK/FM (768 kHz) 

FM/FM 
75 kHz '15 percent (95 kHz se) 

108 kHz '15 percent (125 kHz SC) 
168 kHz '15 percent (165 kHz se) 

Playback Sim Data: Anlg. No. I, FM/FM (165 kHz) 

Sim Data 

Anlg. No. 2, FM/FM (330 kHz) 
64-kbps TIl, PCM/PSK/FM (576 kHz) 
51.2-kbps TM, PCM/PSK/FM (1.024 kHz) 
voice, baseband 

260 kHz t10 percent (165 kHz SC) 
290 kHz '10 percent (225 kHz SC) 
320 kHz t10 percent (300 kHz SC) 
350 kHz '10 percent (400 kHz Sc) 
400 kHz tID percent (516 kHz se) 
410 kHz t10 percent (168 kHz SC) 
550 kHz tlO percent (1,024 kHz SC) 
100 kHz tl0 percent (Voice) 

o 

No 
Carrier 

o 

No 
Carrier 

CSM 
SIc 114 
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" '" s/c

TABLE 6-I.- UNIFIEDS-BANDTRANSPONDERAND FM TRANSMITTER

IT_ _CTION and/or PARAMETERS

i. Weight 32 pounds

2. Cooling ECS Primary and/or Secondary Glycol
Loops

3. Electrical Power

a. Dc Voltage 28 Z 4 Vdc (For control only)

b. Ac Voltage ll5 Vac, 400 Hz, 3 phase

c. Power

(i) PM Transponder 1.0 watts dc

L6.5watts d_(Primor Sec)

(2) FM Transmitter 1.5 watts dc
6.7 watts ac

4. Activation Time 1 minute maximum - PM Receiver, PM
Transmitter, and FM Transmitter

5. PM Receiver (Prim/Sec)

a. Type Double Conversion Superheterodyne,
Phase Lock Loop

b. Frequency (Center) 2106.40625 MHz

c. Phase Lock Tracking Loop

(i) In-Lock Range ±90 kHz for RF INPUT greater than
-ll4 dBm and STATIC PHASE ERROR

less than 15 degrees peak.

(2) In-Lock Rate Linear rate of 35 kHz/second or less

to ±90 kHz for RF INPUT greater
than -ll4 dBm.

(3) Acquisition 90 percent probability of acquisition
Probability on first sweep at above range and

rates

(h) Predetection Noise 16 kHz
Bandwidth

(5) Loop Noise Bandwidth 800 Hi (0 dB S/N @ -13h.5 dBm)
(Optimizing Point)

(6) Threshold -125 dBm, defined as the level of

unmodulated CW signal below which
lock cannot be maintained for a

period of at least one minute with

90 percent probability.

6-7
STC/TSG - 162 (_SEPT., 1967)

CSM 
• sic 114 

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

lTD{ 

1. Weight 

2. Cooling 

3. Electrical Power 

a. Dc Voltage 

b. ,Ac Voltage 

c. Power 

(1 ) PM Transponder 

(2) FM Transmitter 

4. Activation Time 

5. PM Receiver (Prim/Sec) 

a. Type 

b. Frequency (Center) 

c. Phase Lock Tracking Loop 

(1) In-Lock Range 

(2) In-Lock Rate 

(3) Acquisition 
Probabili ty 

(4 ) Predetection Noise 
Bandwidth 

( 5) Loop Noise Bandwidth 
(Optimizing Point) 

(6 ) Threshold 

STC/TSG - 162 (SEPT., 1967) 

nJNCTION andLor PARAMETERS 

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 
~6.5 watts d~(Prim or Sec) 

6-7 

1. 5 watts dc 
6.7 watts ac 

1 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 15 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 
rates 

16 kHz 

800 Hz (0 dB SIN @ -134.5 dBm) 

-125 dBm, defined as the level of 
unmodulated CW signal below which 
lock cannot be maintained for a 
period of'at least one minute with 
90 percent probability. 



CSM

, .. S/C llh
J

TABLE 6-I.- UNIFIEDS-BANDTRANSPONDERAND FM TRANSMITTER- Continued

IT_ FUNCTIONand/or PARAM_'fZHS

(7) P_ase Error 2h degrees maximum (Offset + Rate
Errors)

d. Dynamic Range -51 dBm to -12h dBm (Normal)
-35 dBm to -51 dBm (Must maintain
lock and must not damage receiver).

e. Automatic Gain Control (AGC)

(1) Attack Time TBD

(2) Decay 3 seconds (-51 dBm to -127 dBm)

f. Ranging Channel

(1) Modulation PM on Carrier

(2) Bandwidth i0 kHz to 1.5 MHz (3 dB)

(3) PRN Bit Rate 992.83h kbs

(h) PRN Clock 992.83h kbs (h96.hl7 kHz square wave)

(5) PRN Code Length 5,h56,682 bits (lunar code)

g. High-Gain Antenna
Track Channel

(1) Pointing Error Signal 50 Hz amplitude modulated signal
derived from the coherent AGC
detector.

(2) Earth Presence Signal DC signal superimpose on pointing
error signal when RCVR is locked
to incoming RF signal.

h. Outputs (See Table 6-IV Modes)

6. PM Transmitter (Prim/Sec)

a. Type PM, S-band

b. Frequency 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).

c. RF Output Power 301 to 374 milliwatts (Test Data)

d. Auto OSC Control XMTR frequency is derived from XMTR
Aux OSC prior to acquisition and

RCVR VCO after acquisition.

Switchingis controlled usingRCVR
AGC signal.

6-8 _
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TABLE 6-1.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER - Continued 

ITF}{ 

(7 ) PlJ,ase Error 

d. Dynamic Range 

e. Automatic Gain Control (AGC) 

(1 ) Attack Time 

(2) Decay 

f. Ranging Channel 

(1) Modulation 

(2) BandWidth 

(3) PRN Bit Rate 

(4) PRN Clock 

(5) PRN Code Length 

g. High-Gain Antenna 
Track Channel 

(1 ) Pointing Error Signal 

(2) Earth Presence Signal 

h. Outputs 

6. PM Transmitter (Prim/Sec) 

a. Type 

b. Frequency 

c. RF Output Power 

d. Auto OSC Control 

STC/TSG - 162 (SEPT., 1967) 
6-8 

FUNCTION and/or PARAMETERS 

24 degrees maximum (Offset + Rate 
Errors) 

-51 dBm to -124 dBm (Normal) 
-35 dBm to -51 dBm (Must maintain 
lock and must not damage receiver). 

TBD 

3 seconds (-51 dBm to -127 dBm) 

PM on Carrier 

10 kHz to 1. 5 MHz (3 dB) 

992.834 kbs 

992.834 kbs (496.417 kHz square wave) 

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-IV 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. (S~e Auto OSC Control). 

301 to 374 milliwatts (Test Data) 

XMTR frequency is derived from XMTR 
Aux OSC prior to acquisition and 
RCVR VCO after acquisition. 
Switching is controlled using RCVR 
AGC signal. 
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TABLE 6-I.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER - Concluded

ITEM FUNCTIONand/or PARAMETER_

(i) AUx OSC to RCVR VCO Less than 0.25 seconds
Switching Time

(2) RCVR VC0 to Aux 0SC Less than 6 seconds (3 Seconds
Switching Time Nominal at -51 dBm)

(3) Switching Threshold -127 dBm

e. Inputs (See Table 6-III Modes)

7. FM Transmitter

a. Type FM, S-band

b. Frequency 2272.5 MHz ± 455 kHz

c. Frequency Deviation ±3 MHz maximum

d. RF Output lll to 138 milliwatts (Test Data)

e. Inputs (See Table 6-III Modes)

(1) TV (dc coupled) fo at +1.3 Vdc Input
nf/v= 1 MHz/V
Response dc to 500 kHz

(2) Wideband (ac coupled) Af/V = MHz/V
Response 200 Hz to 300 kHz

8. Special Operating Instructions When switching between primary and
secondary tranponders,momentarily
stop at the OFF (Center)position
to allow control relays to operate.

6-9
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TABLE 6-1.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER - Concluded 

ITEM 

(1) Aux OSC to RCVR VCO 
Switching Time 

(2) RCVR vco to Aux OSC 
Switching Time 

(3) Switching Threshold 

e. Inputs 

7. FM Transmitter 

a. Type 

b. Frequency 

c. Frequency Deviation 

d. RF Output 

e. Inputs 

(1) TV (dc coupled) 

(2) Wideband (ac coupled) 

8. Special Operating Instructions 

STC/TSG - 162 (SEPT., 1967) 
6-9 

FUNCTION and/or PARAMETERS 

Less than 0.25 seconds 

Less than 6 seconds (3 Seconds 
Nominal at -51 dBm) 

-127 dBm 

(See Table 6-111 Modes) 

FM, S-band 

2272.5 MHz ± 455 kHz 

±3 MHz maximum 

111 to 138 milliwatts (Test Data) 

(See Table 6-111 Modes) 

fo at +1.3 Vdc Input 
Af /V = 1 MHz/V 
Response dc to 500 kHz 

Af/V = MHz/V 
Response 200 Hz to 300 kHz 

When switching between primary and 
secondary tranponders, momentarily 
stop at the OFF (Center) position 
to allow control relays to operate. 
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TABLE 6-II.-S-BANDPOWERAMPLIFIER

ITEM FUNCTION and/or PARAMETERS

i. Weight 32 pounds maximum

2. Cooling ECS Primary and/or Secondary Glycol
Loop

3. Electrical Power

a. Input Voltage 28 ± 4 Vdc control
ll5 Vac, h00 Hz, 3_

b. Input Power

(1) Control Power 5 watts maximum steady state and
350 watts during switching for
0.5 seconds maximum.

(2) Ac Power High Pwr Ampl Mode 81 watts
Low Pwr Ampl Mode 32 watts
Off/Bypass 0 watts

Sum ac power values to obtain
simultaneouspower level operation
of Prim and Sec power amplifiers.

4. Power Amplification Activation No RF amplificationuntil 90 second
Time 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 ampli-
fier is operating at the time of
transfer.

5. RF Output

a. PM Output - Prim or Sec High Pwr Mode: ll.2 watts min
Power Amplifier Low Pwr Mode: 2.8 watts min

Bypass Mode: Less than 2.5 dB
below input

b. FM Output - Prim or Sec High Pwr Mode: 11.2 watts min
Power Amplifier

STC/TSG - 162 (SEPT., 1967) 6-10
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TABLE 6-11.- S-BAND POWER AMPLIFIER 

ITEJ.! 

1. Weight 

2. Cooling 

3. Electrical Power 

a. Input Voltage 

b. Input Power 

(1) Control Power 

(2) Ac Power 

4. Power Amplification Activation 
Time 

5. RF Output 

a. PM Output - Prim or Sec 
Power Ampli fi er 

b. FM Output - Prim or Sec 
Power Amplifier 

STC/TSG - 162 (SEPT., 1967) 6-10 

FUNCTION and/or PARAMETERS 

32 pounds maximum 

ECS Primary and/or Secondary Glycol 
Loop 

28 ± 4 Vdc control 
115 Vac, 400 Hz, 30 

5 watts maximum steady state and 
350 watts during switching for 
0.5 seconds maximum. 

High Pwr Ampl Mode 
Low Pwr Ampl Mode 
Off/Bypass 

81 watts 
32 watts 
o watts 

Sum ac power values to obtain 
simultaneous 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 ampli­
fier 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 l'lin 

Less than 2.5 dB 
below input 

11.2 watts min 
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TABLE6-II.-S-BANDPOWERAMPLIFIER- Concluded

ITEM FUNCTION and/orPARAMETERS

6. RF Input

a. PM 275 to h00 milliwatts

b. FM i00 to lh5 milliwatts
(For rated output)

7. Under Voltage Protection Under-voltag_ protection circuit will
remove ac pwr from power amplifier
TZr9if any phase of the ac input
voltage falls below 95 Vac for
15 milliseconds or more. If this
condition exists for 1 second or
more, a 90 second filament warm-up
delay will occur when ac voltage
is restored.

8. Special Operating instructions Dc power should be applied before
ac power and removed after ac power
removal to prevent possible damage.

STC/TSG - 162 CSEPT., 1967) 6-i1
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TABLE 6-II.- S-BAND POWER AMPLIFIER - Concluded 

ITEM FUNCTION and/or PARAMETERS 

6. RF Input 

a. PM 275 to 400 milliwatts 

b. FM 100 to 145 milliwatts 
(For rated output) 

7. Under Voltage Protection Under-voltag~ 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 1 second or 
more, a 90 second filament warm-up 
delay will occur when ac voltage 
is restored. 

8. Special Operating Instructions Dc power should be applied before 
ac power and removed after ac power 
removal to prevent possible damage . 

. 
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TABIZ(:,-IV.- S-BA'_DUPLI]_ MODESA_DM01MF_ATXONPROC_S

MODE
1 2 3 _ 5 6 7 8 9 o

PM _Lrrler Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier --

UPLII_ PRIq .... P_lq PRIq I_ -- PRN _ --
Channels

MODES Included "- Voice -- Voice _ Voic_ Voice Backup ....
AVAILJkBT,m_. Voice

.... UIxlata -- Updata l_lata Updata .....

i

Modulation PRN : PM directly on carrie="
Schemes:

Voice : _/PM; 30-MHz subcarriar deviated i7.5 kHz (peek)Suhcarrier
PM Character- Updata : PSK/I_/PM 70-MHz subcarrier deviated i5.0 MRs (peak)

UPLINK istlce Backup Voice: I_/PM; 70-kHz |ubcarrier deviated 25.0 kHz (peak)

4ODULATION

MODE I _ 3 _ 5 6 7 8 9 oPROCESS

Carrier PRN 1.3k -- -- 0.38_i0.38 O.k_ -- 0.38
Phame Voice -- 1.85 -- 1.20 -- 1.00 1.10 --Deviation WA lqA
(Redians- 1_data -- -- 1.8_ -- 1.20 1.00 1.10 --
Peak)• BackupVoice _ ....... 1.20

CAll phase deviations have ±10_ tolerance

6-13
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TABL! 6-IV.- B-1WID UPLIn: IIlDES AID IIlIlllLATIOl! PIIOCISS 

IIlDE 1 2 3 ~ 5 6 7 8 9 0 IQIBER 

PM Carrier Carrier Carrier Carrier Carri.r Carrier Carrier Carrier Carrier --
U1'LIlIK PRlI -- -- PIll! PIll! PIll! -- PRlI - --

MODES Channelo -- Voice -- Voie. - Volc" Voie. Backup -- --Included 
AVAILABLE Voice 

-- -- Updata -- Updata Updata Updata -- - --

ModulaUon PllII : PM directly on carrier 
Scheael: Voie. Subearrler : FM/PM; 30-kHi oubearri.r dOTiatod t7.5 kHz (pe&l<) 

PM Charac:ter- Updata : PSK/FM/PM; 70-kHz oubearrior drriated t5.0 kIIz (peat) 
UPLIIIK hUeo Backup Voice: FM/PM; 70-kHz lubearrler deviated t5.0 kHl (peat) 

I«lDULATIOIl 

PROCESS IIlDE 1 2 3 ~ 5 6 7 8 9 0 
JI1JMI!!!R 

Carrier PRlI 1.3~ - -- 0.38, 0.38 O.~~ -- 0.38 
fh.l. Voie. -- 1.85 - 1.20 - 1.00 1.10 -DeTiatio" JlA JlA 
(R&4ia"o- Updata - - 1.85 - 1.20 1.00 1.10 -
Peak)" Backup Voice - - -- - - - - 1.20 

"All phaO" drriationo haTe tlOl tolorane. 

6-13 
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TABLE6-V.-PREMODULATIONPROCESSOR

ITEM FUNCTIONand/orPARAMETERS

i. Weight 14.5pounds

2. Cooling ECS Primaryand/orSecondaryGlycol
Loops

3. ElectricalPower

a. Input Voltage 28 ± 4 Vdc

b. Input Power 8.5 watts

4. CM Down Voice Channel (Normal)

a. Subcarrier 1.25 MHz derived
from CTE 512 kHz.

b. Response 300 to 3000 Hz flat within 6 dB.

5- CM Down Voice Channel (Backup)

a. Response 300 to 2300 Hz flat within 6 dB.

6. LM/EVA Voice and LM Biomed

Relay Channel

a. Subcarrier 1.25 MHz derived from CTE 512 kHz.

b. Subcarrier Deviation LM Voice - 8 kHz
EVA Voice and Biomed - 9 kHz

c. Response 300 to 13,000 Hz flat within 2 dB.

d. LM Input Voice

e. EVA Input Voice and/or 7 Biomed Subcarriers

4.0 kHz ± 5% fo
_.h kHz ± 5_ fo
6.8 kHz ± 5% fo
8.2 kHz ± 5% fo
9.6 kHz z 4% fo

ll.0 kHz ± 3% fo

12.4 kHz ± 3% fo

7. Tape Recorder Output - LM and CSM intercom voice are mixed
LM & CSM Voice and output to DSE for recording.

a. Response. 300 to 2300 Hz flat within 2 dB.

8. LM PCM Output Channel LM PCM (1.6 kbs) is limited and
output to DSE for recording.

a. Response 600 to 2800 Hz flat within 1 dB.

6-14
STC/TSG - 162 (SEPT., 1967)

• CSM 
sIc 114 

TABLE 6-V.- PREMODULATION PROCESSOR 

ITEM 

1. Weight 

2. Cooling 

3. Electrical Power 

a. Input Voltage 

b. Input Power 

4. CM Down Voice Channel (Normal) 

a. Subcarrier 

b. Response 

5. CM Down Voice Channel (Backup) 

"a. Response 

6. LM/EVA Voice and LM Biomed 
Relay Channel 

a. Subcarrier 

b. Subcarrier Deviation 

c. Response 

d. LM Input 

e. EVA Input 

7. Tape Recorder Output -
LM & CSM Voice 

a. Response" 

8. LM PCM Output Channel 

a. Response 

STC/TSG - 162 (SEPT., 1967) 

Fl.JKCTION 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!' f 
6.8 kHz ± 5% fO 
8.2 kHz ± 5% fO 

0 
9.6 kHz ± 4% fo 

11.0 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. 

1M PCM (1.6 kbs) is limited.and 
output to DSE for recording. 

600 to 2800 Hz flat within 1 dB. 

6-14 
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•TABLE 6-V.-PREMODULATIONPROCESSOR- Continued

ITS4 FUNCTIONand/orPARAM_'RERS
9. CM PCMDat_Channel(Real-time

and Playback)

a. Input 51.2 kbs or 1.6 kbs NRZ PCM data.

b. Subcarrler 1.02h MHZ derived from

PCM 512 kHz ref signal.

c. Modulation Bi-phase

10. Scientific Data Channel
(Real-Time)

a. Response Flat vithin 2 dB

Channel

1 0 to 2850 Hz

2 0 to 3750Hz
3 0 to h950Hz

b. Frequency and Deviation Channel

i 95 kHz +7.5% fo

2 125 kHz +7.5% fo
3 165 kHz +7.5% fo

ll. Scientific Data Channel

(Playback)

a. Response Flat _ithin 2 dB

Channel 32:1 Playback i:i Playback
i 12.5 to 89 Hz 50 to 2850 Hz

2 12.5 to ll7 Hz 50 to 3750 Hz
3 12.5 to 154 Hz 50 to 4950 Hz

(Recorded data bandwidths)

12. Tape Recorder Input - LM PCM
Channel

a. Response 15 to 90 kHz flat within 1 dB.

13. Uplink Subcarrier Detectors •

a. Up Voice 30 kHz (normal)

70 kHz (backup)

b. Updata 70 kHz

c. Response 300 to h,000 kHz flat within 3 dB.

6-15
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. TABLE 6-V.- PREMODULATION PROCESSOR - Continued 

lTD{ 

9. CM PCM Dat~ Channel (Real-time 
and Playback) 

a. Input 

b. Subcarrier 

c. Modulation 

10. Scientific Data Channel 
(Real-Time) 

a. Response 

b. Frequency and Deviation 

11. Scientific Data Channel 
(Playbaek) 

a. Response 

12. Tape Recorder Input - 1M PCM 
Channel 

a. Response 

13. Uplink Subcarrier Detectors 

a. Up Voice 

b. Updata 

c. Response 

STC/TSG - 162 (SEPT., 1967) 

FUNCTION and/or PARAMETERS 

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 
1 o to 2850 Hz 
2 o to 3750 Hz 
3 o to 4950 Hz 

Channel 
1 95 kHz +7.5% 
2 125 kHz +7.5% 
3 165 kHz +7.5% 

Flat wi thin 2 dB 

Channel 
1 
2 
3 

32:1 Playback 
12.5 to 89 Hz 
12.5 to 117 Hz 
12.5 to 154 Hz 

fo 
fo 
fo 

1:1 Playback 
50 to 2850 Hz 
50 to 3750 Hz 
50 to 4950 Hz 

(Recorded data bandwidths) 

15 to 90 kHz flat within 1 dB. 

30 kHz (normal) 
70 kHz (backup) 

70 kHz 

300 to 4,000 kHz flat within 3 dB. 

6-15 
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TABLE 6-V.-PREMODULATIONPROCESSOR- Concluded

ITEM Im4N_IONana/orPARAM_'I'zKS

14. Emergency Key Control i12kHz signal derived from CTE
512 kHz timing signal baseband
modulates S-band PM carrier when key

is depressed. A h00 Hz sldetone
output to the audio center is pro-
vided when key is depressed.

15. Data Rate Indicator Control Dc signal from PCM to control
modulation levels to PM and FM
Modulator modules.

HBR = 5.3 Vdc
LBR = 0 Vdc

16. Television Channel

a. Direct Output To S-band FM transmitter

b. Response Dc to 500 kHz flat within 0.5dB.

c. Isolated Output To GSE hardline

d. Response i0 to 500,000 Hz flat within 3 dB.

17. Uplink Voice Squelch
(30 kHz Discriminator Output)

a. Operation Transistor switch actuated by voice
subcarrier threshold detector.
Switch grounds input to voice
output amplifier.

b. Threshold Mod__e Received Carrier Power
2 -119 dBm

4 -iii dBm

6 -108 dBm

7 -109 dBm

c. Squelch Level Greater than 35 dB squelch of audio
output when threshold is reached.

STC/TSG - 162 (SEPT., 1967) 6-16
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TABLE 6-v.- PREMODULATION PROCESSOR - Concluded 

ITEM 

14. Emergency Key Control 

15. Data Rate Indicator Control 

16. Television Channel 

a. Direct Output 

b. Response 

c. Isolated Output 

d. Response 

17. Uplink Voice Squelch 
(30 kHz Discriminator Output) 

a. Operation 

b. Threshold 

c. Squelch Level 

.. 

STC/TSG - 162 (SEPT., 1967) 

FUNCTION anC1Jor PARAMETERS 

512 kHz signal derived from CTE 
512 kHz timing signal baseband 
modulates S-band PM carrier when key 
is depressed. A 400 Hz sidetone 
output to the audio center is pro­
vided when key is depressed. 

Dc signal from PCM to control 
modulation levels to PM and 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 

10 to 500,000 Hz flat within 3 dB. 

Transistor switch actuated by voice 
subcarrier threshold detector. 
Switch grounds input to voice 
output amplifier. 

Mode Received Carrier Power 

2 -119 dBm 

4 -111 dBm 

6 -108 dBm 

7 -109 dBm 

Greater than 35 dB squelch of audio 
output when threshold is reached . 
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TABLE 6-VI.-VHF AM TRANSCEIVEREQUIPMENT

ITEM FUNCTION and/or PARAMETERS

i. Weight 13 pounds maximum

2. Cooling ECS Primary and/or Secondary Glycol
Loop

3. Electrical Power

a. Input Voltage 28 ± h Vdc

b. Input Power Duplex A (Key OFF) h.2 watts

Duplex A (Key ON) 28.8 watts

Simplex A (Key OFF) h.1 watts
Simplex A (Key ON) 28.8 watts

Duplex B (Key OFF) 3.8 watts
Duplex B (Key ON) 27.6 watts

Simplex B (Key OFF) h.0 watts

Simplex B (Key ON) 27.6 watts

RCV A Only 1.2 watts

RCV B Only 1.2 watts

PTT (Key ON) 1.3 watts

h. Transmitter (A or B)

a. Activation Time 250 milliseconds maximum to reach

standby condition.

20 milliseconds maximum to reach

full transmit power from PTT
(Key ON)

b. RF Output 5 dBW (average) minimum

c. Transmitter Frequency XMTR A 296.8 MHz ± 8.90 kHz
XMTR B 259.7 MHz ± 7.79 kHz

d. Modulation Modulated by clipped speech between
300 and 2000 Hz combined with a 30

kHz signal such that the 0N-OFF duty
cycle of the RF carrier (50 ± 5
percent) is speech signal dependent

and the ON-0FF period is 30 kHz.

When XMTR is keyed ON with no speech
input the average RF Output is 5 dBW
minimum.

STC/TSG - 162 (SEPT., 1967) 6-17
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TABLE 6-VI.- VHF AM TRANSCEIVER EQUIPMENT 

lTD! 

1. Weight 

2. Cooling 

3. Electrical Power 

a. Input Voltage 

b. Input Power 

4. Transmitter (A or B) 

a. Activation Time 

b. RF Output 

c. Transmitter Frequency 

d. Modulation 

STC/TSG - 162 (SEPT., 1967) 

FUNCTION and/or PARAMETERS 

13 pounds maximum 

ECS Primary and/or Secondary Glycol 
Loop 

28 ± 4 Vdc 

Duplex A (Key OFF) 4.2 watts 
Duplex A (Key ON) 28.8 watts 
Simplex A (Key OFF) 4.1 watts 
Simplex A (Key ON) 28.8 watts 

Duplex B (Key OFF) 3.8 watts 
Duplex B (Key ON) 27.6 watts 
Simplex B (Key OFF) 4.0 watts 
Simplex B (Key ON) 27.6 watts 

RCV A Only 1. 2 watts 
RCV B Only 1.2 watts 

PTT (Key ON) 1.3 watts 

250 milliseconds maximum to reach 
standby condition. 

20 milliseconds maximum to reach 
full transmit power from PTT 
(Key ON) 

5 dEW (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 ON-OFF duty 
cycle of the RF carrier (50 ± 5 
perc.ent) is speech signal dependent 
and the ON-OFF period is 30 kHz. 
When XMTR is keyed ON with no speech 
input the average RF Output is 5 dEW 
minimum. 
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TABLE 6-VI.- VHF AM TRANSCEIVEREQUIPMENT- Concluded

ITl_4 FIYN_ION and/or PABAMhTERS

5. Receiver (A or B)

a. Activation Time 500 milliseconds maximum to reach
full receive operation from turn-on.

100 milliseconds maximum to reach

full receive operation from PTT

release (Key OFF)

b. RCVR RF Input 2 to 625,000 microvolts

c. A&B Output Response

(1) Output to Audio 300 to 3000 Hz, + 2 dB- 3 dB max-
Center (Voice) imum variation, down 12 dB minimum

at 5000 Hz.

(2) Output to PMP 300 to 13,000 (2 dB).
(Voice and Biomed Data)

d. RCVR B LM PCM Output 300 to 13,000 Hz (2 dB).

e. RCVR Squelch Adjustable by MDC 2 controls for
between 0 and l0 to 25 microvolts.

9 on squelch control is maximum

squelch (I0 to 25 microvolt level)

6. VHF Digital Ranging Generator
Interface

a. RCVR A Gate Input 5.266 kHz early-late gate signal
to gate fine tone error signal
through RCVR IF AMPLS.

b. RCVR A Tone Output RCVR A detected IF amplifier output
to digital ranging generator.

c. XMTR B Tone Input Coarse and module 2 sum of coarse
and medium tone input during

acquisition and fine tone input
during range tracking.

d. XMTR B Quieting (SC Inhibit_ Inhibit to XMTR 30 kHz quieting 0SC
during fine tone transmissions.
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STC/TSG- 162 (SEPT., 1967)

• CSM 
sIc 114 

'TABLE 6-VI.- VHF AM TRANSCEIVER EQUIPMENT - Concluded 

ITDt 

5. Receiver (A or B) 

a. Activation Time 

b. RCVR RF Input 

c. MB Output Response 

(1 ) Output to Audio 
Center (Voice) 

(2) Output to PM? 
(Voice and Biomed 

d. RCVR B 1M PCM Output 

e. RCVR Squelch 

Data) 

6. VHF Digital Ranging Generator 
Interface 

a. RCVR A Gate Input 

b. RCVR A Tone Output 

c. XMTR B Tone Input 

. nmCTION and/or PARAMETERS 

500 milliseconds maximum to reach 
full receive operation from turn-on. 

100 milliseconds maximum to reach 
full receive operation from PTT 
release (Key OFF) 

2 to 625,000 microvolts 

300 to 3000 Hz, + 2 dB - 3 dB max­
imum variation, down 12 dB minimum 
at 5000 Hz. 

300 to 13,000 (2 dB). 

300 to 13,000 Hz (2 dB). 

Adjustable by MDC 2 controls for 
between 0 and 10 to 25 microvolts. 
9 on squelch control is maximum 
squelch (10 to 25 microvolt level) 

5.266 kHz early-late gate signal 
to gate fine tone error signal 
through RCVR IF AMPLS. 

RCVR A detected IF amplifier output 
to digital ranging generator. 

Coarse and module 2 sum of coarse 
and medium tone input during 
acquisition and fine tone input 
during range tracking. 

d. XMTR B Quieting (SC Inhibit} Inhibit to XMTR 30 kHz quieting OSC 
during fine tone transmissions. 
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TABLE6-VII.-AUDIOCENTEREQUIPMENT

ITEM r0NCTIO N and/or PARAMETERS

i. Weight 7.9 pounds

2. Cooling ECS Primary and/or Secondary Glycol
Loop

3. Electrical Power

a. Input Voltage 28 ± 4 Vdc

b. Input Power 14.2 watts (3 Stations ON)

4. Stations Left Couch Station

Right Couch Station
Center Couch Station

5. Microphone Amplifier

(1 Each Station)

a. Input 0 dBm sound pressure level (nominal)

b. Response 300 to 3000 Hz flat
within 2 dR

c. Automatic Volume Control

(i) Range Less than 4 dR change
for 20 dB input change

(2) Attack Time 50 milliseconds

(3) Release Time 1 to 6 seconds

(4) Threshold 13 ± 3 dR (referred to input)

d. Output 0 dBm ± 3 dR at threshold

e. Isolation 30 dR or greater between modulation

output channels

6. Earphone Amplifier
(1 Each Station)

a. Input Variable over 35dB range
of given input signal

b. Output With 13 dR on input attenuator
the output is 20 dBm ± 3 dBm

c. Response" 300 to 3000 Hz flat within 2 dB

d. Isolation 40dR or greater between input
channels

STC/TSG - 162 (SEPT., 1967) 6-19
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TABLE 6-VII.- AUDIO CENTER EQUIPMENT 

ITEM 

1. Weight 

2. Cooling 

3. Electrical Power 

a. Input Voltage 

b. Input Power 

4. Stations 

5. Microphone Amplifier 

(1 Each Station) 

a. Input 

b. Response 

c. Automatic Volume Control 

(1 ) Range 

(2) Attack Time 

(3) Release Time 

(4) Threshold 

d. Output 

e. Isolation 

6. Earphone Amplifier 
(1 Each Station) 

a. Input 

b. Output 

c. Response 

d. Isolation 

STC/TSG - 162 (SEPT., 1967) 6-19 

FUNCTION and/or PARAMETERS 

7.9 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 

o dBm sound pressure level (nominal) 

300 to 3000 Hz flat 
within 2 dB 

Less than 4 dB change 
for 20 dB input change 

50 milliseconds 

1 to 6 seconds 

13 ± 3 dB (referred to input) 

o dBm ± 3 dB at threshold 

30 dB or greater between modulation 
output channels 

Variable over 35 dB range 
of given input signal 

With 13 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 
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TABLE 6-VII.- AUDIO CENTER EQUIPMXNT - Concluded

ITEM FUNCTION and/or PARAMETERS

7. Voice Operated Relay (VOX)

a. V0X Sensitivity Adjustable for input from -10 dBm
to +10dBm

b. V0X Attack Less than 50 milliseconds

c. V0X Release 2 ± 0.7 seconds

8. Intercom Bus

a. GSE Output (Not Used)

b. Swimmer Output For recovery voice to recovery
swimmers

c. Tape Recorder Output for voice recording on DSE

9. Spacecraft/GSE Facility Hardline The Pad C0MM Switch and Volume
Voice Interface Control are used to operate each

audio station's input/outputvoice
links with the checkout and
launch facilities.
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-TABLE 6-VII.- AUDIO CENTER EQUIPMENT - Concluded 

ITEM 

7. Voice Operated Relay (VOX) 

a. VOX Sensitivity 

b. VOX Attack 

c. VOX Release 

8. Intercom Bus 

a. GSE Output 

b. Swi=er Output 

c. Tape Recorder 

9. Spacecraft/GSE Facility Hardline 
Voice Interface 
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rtmCTION and70r PARAMEl'ERS 

Adjustable for input from -10 dBm 
to +10 dBm 

Less than 50 milliseconds 

2 ± 0.7 seconds 

(Not Used) 

For recovery voice to recovery 
swi=ers 

Output for voice recording on DSE 

The Pad COMM Switch and Volume 
Control are used to operate each 
audio station's input/output voice 
links with the checkout and 
launch facilities. 
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TABLE6-VIII.-UPDATALINKEQUIPMENT

IT_4 FUNCTION and/or PARAMETERS

i. Weight 21 pounds maximum

2. Cooling ECS Primary and/or Secondary
Glycol Loops

3. Electrical Power

a. Input Voltage 28 + 2, -h Vdc

b. Input Power 8.9 watts maximum

h. Information Signal

a. Modulation Phase shift key FM modulation of
70 kHz S-band Uplink subcarrier.
Modulation deviation is ±5 kHz.

b. Sub-bit "One" Sub-bit "one" begins when the
positive transition of the 1 kHz

information signal cross each
other in-phase.

c. Sub-bit "Zero" Sub-bit "zero" begins when the

positive transition of the 1 kHz
sync signal crosses the 2 kHz

information signal 180 degrees
out-of-phase.

d. Sub-bit Period One millisecond.

e. Sub-bit Rate 1,000 bits per second.

5. Message Structure

a. Sub-bit Code 5 sub-bits per information bit.
Vehicle address sub-bit code is

different than system address and
data word. Sub-bit coding (see
Drawing 6.5).

b. Message Code Each message contains up to 30
information bits which consist of

a vehicle address, system address,
and data word (see Drawing 6.5).

(1) Vehicle Address Eight possible codes selectable by
hard wire on an external connector.
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TABLE 6-VIII.- UPDATA LINK EQUIPMENT 

IT~ 

l. Weight 

2. Cooling 

3. Electrical Power 

a. Input Voltage 

b. Input Power 

4. Information Signal 

a. Modulation 

b. Sub-bit "One" 

c. Sub-bit "Zero" 

d. Sub-bit Period 

e. Sub-bit Rate 

5. Message Structure 

a. Sub-bit Code 

b. Message Code 

(1) Vehicle Address 
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FUNCTION and/or PARAMETERS 

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. 

Sub-bit "one" begins when the 
positive transition of the 1 kHz 
information signal cross each 
other in-phase. 

Sub-bit "zero" begins when the 
positive transition of the 1 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 
different than system address and 
data word. Sub-bit coding (see 
Drawing 6.5). 

Each message contains up to 30 
information bits which consist 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 
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TABLE6-VIII.-UPDATALINKEQUIPMENT- Continued

ITS4 FUNCTION and/or PARAMETERS

(2) System Address 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)

(3) Data Word (See Drawing 6.5.)

6. Sub-bit Detector The 1 kHz and 2 kHz PSK signals are
separated to provide synchron-
ization and sub-bit data.

a. Sub-bit Sync Recovered by phase lock techniques.
Three 5 sub-bit sequences must
precede a command message to
synchronize the UDL.

b. Sub-bit Data Detected at a 1 kHz rate.

7. Decoder Operation The vehicle address decoded as
"access" bits are decoded

asynchronously (without sync).
Message timing in the decoder is
not established until after vehicle
address 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 received and temporarily
stowed in the main register, the
program control modifies the
operation to enable processing or
transfer of the data word.

6-22
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TABLE 6-VIII.- UPDATA LINK EQUIPMENT - Continued 

ITEM 

(2) System Address 

(3) Data Word 

6. Sub-bit Detector 

a. Sub-bit Sync 

b. Sub-bit Data 

7. Decoder Operation 

STC/TSG - 162 (SEPT., 1967) 
6-22 

FUNCTION and/or PARAMETERS 

1. 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.) 

The 1 kHz and 2 kHz PSK signals are 
separated to provide synchron­
ization and sub-bit data. 

Recovered by phase lock techniques. 
Three 5 sub-bit sequences must 
precede a command message to 
synchronize the UDL. 

Detected at a 1 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 
address 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 received and temporarily 
stored in the main register, the 
program control modifies the 
operation to enable processing or 
transfer of the data word. 
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TABLE 6-VIII.-UPDATALINKEQUIPMENT- Concluded

ITD4 FUNCTIONand/orPARAMETERS

8. VerificatiOn Signal When a complete message is
received, processed or transferred
without the detection of sub-bit
or bit errors and without the
occurrence of a logic power devi-
ation, the parallel 4-bit verifi-
cation code to the PCM TM will he
as follows:

PCM BIT BI B2 B3 B4

UDL OFF 0 0 0 0
*TEST A 0 i i 0
*TEST B 1 0 0 1
*SYS VAL 0 i 0 I
UDL STANDBY (ON) 1 0 1 0

*Verification signal is presented
to the PCM as follows:

PCM HBR 55 milliseconds
PCM LBR 250 milliseconds

9. Internal Relays

a. Type 32 double-pole double-throw relays,
magnetic latching

b. Rating 2 ampere, minimum, contact rating

c. Actuation Time Opening or closure less than 5
milliseconds.

d. Dc current 18.7 milliamperes per relay

e. Latch-in Current 7.1 milliamperes per relay
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TABLE 6-VIII.- UPDATA LINK EQUIPMENT - Concluded 

ITDoI 

8. Verificatidn Signal 

9. Internal Relays 

a. Type 

b. Rating 

c. Actuation Time 

d. Dc current 

e. Latch-in Current 

STC/TSG - 162 (SEPT., 1967) 

FUBCTION and/or PARAMETERS 

When a complete message is 
received, processed or transferred 
without the detection of sub-bit 
or bit errors and without the 
occurrence of a logic power devi­
ation, the parallel 4-bit verifi­
cation code to the PCM TM will be 
as follows: 

PCM BIT Bl B2 B3 B4 

UDL OFF 0 0 0 0 
*TEST A 0 1 1 0 
*TEST B 1 0 0 1 
*SYS VAL 0 1 0 1 
UDL STANDBY (ON) 1 0 1 0 

*Verification signal is presented 
to the PCM as follows: 

PCM HBR 
PCM LBR 

55 milliseconds 
250 milliseconds 

32 double-pole double-throw relays, 
magnetic latching 

2 ampere, minimum, contact rating 

Opening or closure less than 5 
milliseconds. 

18.7 milliamperes per relay 

7.1 milliamperes per relay 

6-23 
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TABLE6-IX.-TELEVISIONCAMERA,SLOWSCAN

ITEM FUNCTION and/orPARAMETERS

i. Weight 4.5pounds

2. Cooling Not required

3. Electrical Power

a. Input Voltage 24 to 31 Vdc

b. Input Power 5.8watts

4. Activation time TBD

5. Resolution 250 EIA Test Pattern Lines

6. Scanning rates

a. Lines 320 lines-per-second

b. Frames i0 frames-per-second

7. Video Bandwidth 40 to 400,000 Hz (3 dB)
400 kHz to 500 kHz (+3, -12 dB)
20 dB rolloff

8. Gray Scales 5 minimum (black to white is
positive signal)

9. Illumination levels 0.i to 30 foot-candles
(20 watt flourescent lamp
4870foot-candles)

I0. Automatic Light Control Switch

a. "IN" Position Camera will operate under normal
CM interior light conditions with
no bright objects in view.

b. "OUT" Position Camera will operate with abnor-
mally bright light objects in view.

ii. Optics Near Object Scene brightness
distance (ft-lamberts)

a. Wide-Angle (80 Degrees) 18 in. 1.8 to 530

b. Wide-Angle (160 Degrees) 18 in. 2.2 to 645

c. Telephoto (9 Degrees) 143 ft 32 to 9720

12. Video Output" 2 volts peak

13. Power Control OFF/ON

I
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TABLE 6-IX. - TELEVISION CAMERA, SLOW SCAN 

lTD( 

1. 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 

10. Automatic Light Control Switch 

a. "IN" Position 

b. "OUT" Position 

11. Optics 

a. Wide-Angle (86 Degrees) 

b. Wide-Angle (160 Degrees) 

c. Telephoto (9 Degrees) 

12. Video Output· 

13. Power Control 
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_FUXCTION and/or PARAMETERS 

4.5 pounds 

Not required 

24 to 31 Vdc 

5.8 watts 

TBD 

250 EIA Test Pattern Lines 

6-24 

320 lines-per-second 

10 frames-per-second 

40 to 400,000 Hz (3 dB) 
400 kHz to 500 kHz (+3, -12 dB) 
20 dB rolloff 

5 minimum (black to white is 
positive signal) 

0.1 to 30 foot-candles 
(20 watt flourescent lamp~ 
4870 foot-candles) 

Camera will operate under normal 
CM interior light conditions with 
no bright objects in view. 

Camera will operate with abnor­
mally bright light objects in view. 

Near Object 
distance 

18 in. 

18 in. 

143 ft 

2 volts peak 

OFF/ON 

Scene brightness 
(ft-lamberts) 

1.8 to 530 

2.2 to 645 

32 to 9720 
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TABLE 6-X.- RENDEZVOUS RADAR TRANSPONDER

ITeM FUNCTION and/or PARAMETERS

i. Weight 13.63 pounds

2. Cooling ECS SM Primary and/or Secondary
Glycol Loops.

3. Electrical Power

a. DC Voltage 25 to 31.5 Vdc

b. Power 70.5 watts (transponder)
14 watts (heater)

h. Activation Time TBD

5. Receiver

a. Type Solid state coherent radar
transponder

b. Frequency 9832.8 MHz ± 30 kHz Offset
by doppler ± 49 kHz with maximum

c. Modulation 3 sinusoidal tones (PM on carrier)
204.8 kHz ! 0.0015%, 20 ± 2 degrees
6.4 kHz ± 0.0015%, 20 Z 2 degrees
0.2 kHz ± 0.0015%, 24 ! 2 degrees

d. Dynamic Range -123 dBm to -18 dBm at antenna
terminals.

e. Acquisition Acquires rendezvous radar in 1.3
seconds at -123dBm or greater.

6. Transmitter

a. Type Solid state coherent radar
transponder

b. Frequency

(i) Search 9792 MHz ± 25 kHz and swept
±104 kHz minimum.

(2) Transpond 240/241 times receive frequency.

c. RF Output Power Greater than 240 mill±watts

d. Modulation Received tones transponded with
modulation index same as received
except Z4 degree tolerance.
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TABLE 6-X.- RENDEZVOUS RADAR TRANSPONDER 

lTD! 

1. Weight 

2. Cooling 

3. Electrical Power 

a. DC Voltage 

b. Power 

4. Activation Time 

5. Receiver 

a. Type 

b. Frequency 

c. Modulation 

d. Dynamic Range 

e. Acquisition 

6. Transmitter 

a. Type 

b. Frequency 

(1 ) Search 

(2) Transpond 

c. RF Output Power 

d. Modulation 
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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 

6.4 kHz ± 0.0015%, 20 ± 2 degrees 
0.2 kHz ± 0.0015%, 24 ± 2 degrees 

-123 dBm to -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 
±l04 kHz minimum. 

240/241 times receive frequency. 

Greater than 240 milliwatts 

Received tones transponded with 
modulation index same as received 
except ±4 degree tolerance. 
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TABLE 6-X.-RENDEZVOUSRADAR TRANSPONDER- Concluded

ITEM FUNCTION and/or P_ERS

7. Mode Operation

a. Transponder In operation at all times a signal
is being received

b. Signal Search In operation when no signal is

being received. Transmit frequency

is swept ±i04 kHz with a saw-tooth
function at 200 kHz rate.

e. Self Test Test checks receiver operation by

inserting 40.8 MHz signal between
mixer stage and preamp input to
first IF.

8. Display Outputs

a. AGC Monitor 0 to 5 Vdc

b. Frequency Lockup 0 ± 0.4 Vdc (Search Mode)
4.5 ± 0.45 Vdc (Transponder Mode)

c. RF Power 2.5 Z 0.4 Vdc

9. Range Between 50 feet and 400 n.mi.

a. Range Accuracy 200 Hz tone Z 12,044.74 feet
64kHz tone ± 425.22feet
204.8kHz tone ± 57.63feet

b. Range Rate Accuracy 0.25 percent or 1 foot Der second
(whichever is greater) based on

LM Guidance Computer sampling

period of 100 milliseconds.
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TABLE 6-X.- RENDEZVOUS RADAR TRANSPONDER - Concluded 

ITEM 

7. Mode Operation 

a. Transponder 

b. Signal Search 

c. Self Test 

8. Display Outputs 

a. AGC Monitor 

b. Frequency Lockup 

c. RF Power 

9. Range 

a. Range Accuracy 

b. Range Rate Accuracy 

STC/TSG - 162 (SEPT., 1967) 

FUNCTION and/or PARAMETERS 

In operation at all times a signal 
is being received 

In operation when no signal is 
being received. Transmit frequency 
is swept ±104 kHz with a saw-tooth 
function at 200 kHz rate. 

Test checks receiver operation by 
inserting 40.8 MHz signal between 
mixer stage and preamp input to 
first IF. 

o to 5 Vdc 

o ± 0.4 Vdc (Search Mode) 
4.5 ± 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 tone ± 57.63 feet 

0.25 percent or 1 foot per second 
(whichever is greater) based on 
1M Guidance Computer sampling 
period of 100 milliseconds. 

6-26 
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TABLE 6-XI.- VHF RECOVERY BEACON

IT&M I_G@ION and/or PARAMETERS

i. Weight 2.7 pounds maximum

2. Cooling Not required

3. Electrical Power

a. Input Voltage 28 ± _ Vdc

b. Input Power 6.9 watts maximum average over
interruption cycle

h. RF Output Power 3 watts minimum during the ON time
of the interruption cycle

5. XMTFrequency 2h3± 0.0126SMHz

6. Modulation Carrier is amplitude - modulated by
1 kHz square wave, 20 to h0 percent.

7. Interruption Cycle Modulated carrier is present at the
output for 2 seconds and absent for
3 seconds.
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TABLE 6-XI.- VHF RECOVERY BEACON 

ITEM 

1. Weight 

2. Cooling 

3. Electrical Power 

a. Input Voltage 

b. Input Power 

4. RF Output Power 

5. XMT Frequency 

6. Modulation 

7. Interruption Cycle 

STC/TSG - 162 (SEPT' I 1967) 

FUNCTION and/or PARAMEl'ERS 

2.7 pounds maximum 

Not required 

6-27 

28 ± 4 Vdc 

6.9 watts maximum average over 
interruption cycle 

3 watts minimum during the ON time 
of the interruption cycle 

243 ± 0.0126s MHz 

Carrier is amplitude - modulated by 
1 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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TABLE 6-XII.-VHF SURVIVALBEACON- TRANSCEIVER

IT_4
FUNGTION and/or PARAMETERS

i. Weight 5 pounds maximum including battery
pack

2. Cooling Not required

3. Electrical

a. Dc Voltage 16.2 Vdc from self-contained battery

b. Power Battery pack life 24 hours in 100%
beacon operation

4. Activation Time No appreciable warm-up period

5. Receiver

a. Type Portable, VHF AM Beacon - transceiver

with integral microphone,

speaker, PTT pushbutton battery,
antenna, and test meter

b. Frequency 243 MHz
_S + N -

Sensitivity ._- l0 dR) -97 dBmminimum
6. Transmitter

a. Frequency 2h3 MHz

b. RF Output

(i) Beacon 1.25 watts (peak)

(2) Voice 0.5 watts minimum (unmodulated)

c. Modulation

(1) Beacon ON-OFF key by a swept square wave,
which varies in frequency from

1000 Hz to 300 Hz at a sweep rate
of 2.5 Hz

(2) Voice

7. Antenna i/h wavelength flexible whip
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TABLE 6-XII.- VHF SURVIVAL BEACON - TRANSCEIVER 

ITEM 

1. Weight 

2. Cooling 

3. Electrical 

a. Dc Voltage 

b. Power 

4. Activation Time 

5. Receiver 

a. Type 

b. Frequency 

Sensitivity (S ; N = 10 dB) 

6. Transmitter 

a. Frequency 

b. RF Output 

(1) Beacon 

(2) Voice 

c. Modulation 

(1) Beacon 

(2) Voice 

7. Antenna 

STC/TSG - 162 (SEPT., 1967) 

FU1CCTION and/or PARAMETERS 

5 pounds maximum including battery 
pack 

Not required 

16.2 Vdc from self-contained battery 

Battery pack life 24 hours in 100% 
beacon operation 

No appreciable warm-up period 

Portable, VHF AM Beacon - transceiver 
with integral microphone, 
speaker, PTT pushbutton battery, 
antenna, and test meter 

243 MHz 

-97 dBm minimum 

243 MHz 

1.25 watts (peak) 

0.5 watts minimum (unmodulated) 

ON-OFF key by a swept square wave, 
which varies in frequency from 
1000 Hz to 300 Hz at a sweep rate 
of 2.5 Hz 

1/4 wavelength flexible whip 

6-28 
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TABLE6-XIII.-ANTENNASWITCH,S-BAND I

,r

ITEM FUNCTIONand/orpARAMETERS

i. Weight 2.5 pounds

2. Cooling Not required

3. Electrical Power

a. Input Voltage 23 to 30 Vdc

b. Input Power 12 watts (For omni position)

h. Actuation Time 150 millisecondz maximum

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

6. Isolation 40dB minimum between RF lines

STC/TSG - 162 (SEPT., 1967) 6-29
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TABLE 6-XIII.- ANTENNA SWITCH, S-BAND 

lTD! FUNCTION and/or PARAMETERS 

1- Weight 2.5 pounds 

2. Cooling Not required 

3. Electrical Power 

a. Input Voltage 23 to 30 Vdc 

b. Input Power 12 watts (For omni position) 

4. Actuation Time 150 milliseconds maximum 

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

6. Isolation 40 dB minimum between RF lines 
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TABLE 6-XIV.-ANTENNASWITCH,VHF°

ITEM FUNCTION and/or PARAMETERS

1. Weight 0.75 pounds maximum

2. Cooling Not required

3. Electrical Power

a. Input Voltage None - manual switch

b. Input Power None - manual switch

h. Actuation Time Not applicable

5. Mechanics Manual, 3-position, make-before-
break

6. Isolation h0 dB minimum between RF lines
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TABLE 6-XIV. - ANTENNA SWITCH, VHF 

lTD! FUNCTION and/or PARAMETERS 

1- Weight 0.75 pounds maximum 

2. Cooling Not required 

3. Electrical Power 

a. Input Voltage None - manual switch 

b. Input Power None - manual switch 

4. Actuation Time Not applicable 

5. Mechanics Manual, 3-position, make-before-
break 

6. Isolation 40 dB minimum between RF lines 
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TABLE 6-XV.- ANTENNA, S-BAND 0MNI

ITS4 FUNCTIONand/or PARAMETERS

i. Type Helix in loaded cavity

2. Frequency 2100 MHz to 2300 MHz

3. Gain Greater than -3 d_Brelative to

isotropie source between e •45° and

e _145 ° (See Item 5 below.)

4. Polarization Right-hand circular

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

•GAIN SOLID ANGLE

-3 dB between e = 45° and 145 °
• -20 dB between e = 15° and 165 °

-24 dR between e = l0° and 170 °

GAIN WILL BE LESS THAN -24 dR for

cones, with solid angles of

20 degrees at the spacecraft nose
and SPS nozzel.

•Applicable for _ = 0° to 360 °

6. Power Rating 15 watts of CW RF
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TABLE 6-xv. - ANTENNA, S-BAND OMNI 

ITE20I 

l. Type 

2. Frequency 

3. Gain 

4. Polarization 

5. Coverage 

6. Power Rating 
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FUNCTION and/or PARAMETERS 

Helix in loaded cavity 

2100 MHz to 2300 MHz 

Greater than -3 dB relative to 
isotropic source between e >45 0 and 
e ~145° (See Item 5 below.)·. 

Right-hand circular 

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

·GAIN SOLID ANGLE 

~ -3 dB between e = 450 and 1450 

> -20 dB between e = 15° and 1650 

> -24 dB between e = 10° and 170° 

GAIN WILL BE LESS THAN -24 dB for 
cones, with snlid angles of 
20 degrees at the spacecraft nose 
and SPS nozzel. 

.Applicable for ¢ = 0° to 360° 

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

ITS4 , FUNCTIONand/orPARAMETERS

i. Type Sclmitar blade - one inch thick cover
for thermal protection

2. Frequency 225 MHz to h50 MHz

3. Gain Greater than -3 dB (on axis)
relative to isotropic source.

h. Polarization Slant linear

5. Coverage Each antenna covers a hemisphere,
approximately full coverage
obtainable with antenna selection.

6. Power Rating 50 watts average

6-32
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TABLE 6-XVI. - ANTENNA. VHF SCIMITAR 

lTD( 

l. Type 

2. Frequency 

3. Gain 

4. Polarization 

5. Coverage 

6. Power Rating 

STC/TSG - 162 (SEPT., 1967) 

andlor PARAMETERS 

Scimitar blade - one inch thick cover 
for thermal protection 

225 MHz to 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 

6-32 
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TABLE 6-XVII.- ANTENNA, VHF RECOVERY

ITi_4 FUNCTION ant/or PARAMETERS i

1. Type 10-inch erectible tape with grou_ 2-
plane whiskers

2. Frequency 243 MHz tuned

3. Gain +6 dB with respect to isotropic
source, -18 dB null

4. Polarization Vertical

5. Coverage +70 degree elevation
360 degree azimuth

6. Power Rating 50 watts continuous

6-33
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TABLE 6-XVII.- ANTENNA, VHF RECOVERY 

! ITEM FUNCTION (trod/or PARAMETERS i 

l. Type 10-inch erectible tape with grom .1-

plane whiskers 

2. Frequency 243 MHz tuned 

3. Gain +6 dB with respect to isotropic 
source, -18 dB null 

4. Polarization Vertical 

5. Coverage ±70 degree elevation 
360 degree azimuth 

6. Power Rating 50 watts continuous 
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j TABLE 6-XVlII.- ANTENNA, RENDEZVOUS RADAR TRANSPONDERi

ITEM FUNCTION and/or PARAMETERS

i. Type Open ended waveguide

2. Frequency 9782MHz to 9802 MHz (XMT)
9822 MHz to 9842 MHz (RCV)

3. Gain Greater than 0 dB above isotropic
source

4. Polarization Linear

5. Coverage Gain is maintained over solid angle
of 160degrees (X-axis) by 105
degrees (axis at right angle to
X-axis)
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TABLE 6-XVIII.- ANTENNA, RENDEZVOUS RADAR TRANSPONDER 

. ITEM FUNCTION and/or PARAMETERS 

1- Type Open ended waveguide 
~ Frequency 9782 MHz to 9802 MHz (XMT) .. 

9822 MHz to 9842 MHz (RCV) 

3. Gain Greater than 0 dB above isotropic 
source 

4. folarization Linear 
c Coverage Gain is maintained over solid angle /. 

of 160 degrees (X-axis) by 105 
degrees (axis ut right angle to 
X-axis) 
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TABLE 6-XIX.-ANTENNA,HIGH-GAIN

iTeM FUNCTION and/or PARAMETERS

i. Type Multi-mode, variable gain, beamwidth,

steerable antenna, consisting of four
parabolas, a central horn, three-axis

gimbal system and control logic.

2. Frequency Transmit: 2272.5 ± 2.5 MHz
2287.5 ± 2.5 MHz

Receive: 2106.4 ± 2 MHz

3. Gain (RF Axis) and Beamwidth XMIT MODE GAIN BEAMWIDTH
(3 dB) for XDV-7 Antenna and
Electronics Box Wide 8.4 dB 40.0°

Medium 19.5 dB 7.0°

ANarrow 25.8 dB 3.9°

RCV MODE GAIN BEAMWIDTH

Wide 8.4 dB 40.0°

*Narrow 22.8 dB 4.5°

&Narrow 25.8dB 3.9°

4. Polarization Right-handcircular

5. Coverage Spherical except for pointing angles
where the MSFN to the high gain

antenna (HGA) line of sight is
shadowed by the CSM. Shadow area

covers approximately 40 percent of
sphere.

6. RF Power Rating 15 watts continuous

7. Electrical Power

a. Dc Voltage 28 + 2, - 4 Vdc

b. Ac Voltage 115/200 Vac, 400 Hz, 3-phase

c. Dc Power (watts) 16.45 (PRIM), 22.84 (SEC)

d. Ac Power (watts RMS) 34.5 (PRIM), 34.5 (SEC)

8. Weight 94 pounds maximum

9. Acquisition Range 60 degrees or less from boresight
axis when line.of sight is outside RF
Scan Limits.

10. Track Mode Transfer Wide track to narrow track switching

occurs for tracking errors less than
1 degree. HGA will switch back to

wide track if the tracking errors
increase to greater than 3 degrees.

i0. RF Scan Limit Electronic limit set to correspond
to CSM RF shadow profile.
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TABLE 6-XIX.- ANTENNA, HIGH-GAIN 

ITF.)! 

1. Type 

2. Frequency 

3. Gain (RFAxis) and Beamwidth 
(3 dB) for XDV-7 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 

10. Track Mode Transfer 

10. RF Scan Limit 

STC/TSG - 162 (SEPT., 1967) 6-35 

FUlfCTION and70r PARAMETERS 

Multi-mode, variable gain, beamwidth, 
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 

Receive: 2106.4 ± 2 MHz 

XMIT MODE GAIN BEAMWIDTH 

Wide 8.4 dB 40.0° 
Medium 19.5 dB 7.0° 

t.Narrow 25.8 dB 3.9° 

RCV MODE GAIN BEAMWIDTH 

Wide 8.4 dB 40.0° 
·Narrow 22.8 dB 4.5° 
t.Narrow 25.8 dB 3.9° 

Right-hand circular 

Spherical except for pointing angles 
where the MSFN to the high gain 
antenna (HGA) line of sight 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 
1 degree. HGA will switch back to 
wide track if the tracking €rrors 
increase to greater than 3 degrees. 

Electronic limit set to correspond 
to CSM RF shadow profile. 
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TABLE 6-XIX.- ANTENNA, HIGH-GAIN - Concluded

IT_ FUNCTION and/or PARAMETERS

12. Gimbal Limits

A-axis 360° Rotation

B-axis +23.5°

C-axis +125 °, -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.

When onboard pitch and yaw indicators
read 0 degrees, A-axis equals 0

degrees, B-ax_s equals 0 degrees, and

C-axis equals +90 degrees.

13. Scan Warning Light (Disabled) Warning limit is set 15 + 3 degrees
outside RF Scan Limit.

14. Deployment Deployment is initiated by SLA panel
deployment. The HGA boom is pivoted
in the deployment mechanism by

spring-loaded push arms. Deployment
period is nominally l0 seconds.
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. TABLE 6-XIX.- ANTENNA. HIGH-GAIN - Concluded 

~ ______ ..:I~T~F.M:!:!-______ 4-__ · ~.~ION "and/or PARAMETERS 

12. Gimbal Limits 

A-axis 
B-axis 
C-axis 

13. Scan Warning Light (Disabled) 

14. Deployment 

STC/TSG - 162 (SEPT., 1967) 6-36 

360° Rotation 
±23.5° 
+125°. -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. 

When onboard pitch and yaw indicators 
read 0 degrees. A-axis equals 0 
degrees. B-axjs equals 0 degrees. and 
C-axis equals +90 degrees. 

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

Deployment is initiated by SLA panel 
deployment. The HGA boom is pivoted 
in the deployment mechanism by 
spring-loaded push arms. Deployment 
period is nominally 10 seconds. 
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TABLE6-XX.-VHFDIGITALRANGINGGENERATOR

IT_4 FUNCTION and/or PARAMETERS

i. Weight 7 pounds maximum

2. Cooling ECS Primary and/or Secondary Glycol
Loop

3. Electrical Power

a. Input Voltage 28 ± 4 Vdc

b. Input Power l0 watts maximum

h. Ranging Accuracy ±h50 feet maximum error at 500 feet

for ranging system: ±180 ft random
±270 ft bias

5. Range Tones 247 Hz (coarse), 3.9 kHz (medium),
31.6 kHz (fine)

6. EMS Interface

a. Range Data Signal Serial pulse train output to count up

EMS range display to desired range
in 0.01 n.mi. (60.761 feet) increments.

b. Maximum Unambiguous Range 327.68 n.mi. for intial range display.

c. Countdown Command Signal When range is decreasing, a coundewn
command precedes each range data

pulse.

d. Reset Pulse Signal Resets EMS range display to zero when:

a. Data good test fails

b. Reacquisition sequence is
initiated.

c. Range rate is greater than

1,800 feet/second.

7. CMC Interface

a. Range Data Signal 15-bit serial word with the "l" and

"0" bits provided as pulse outputs

on separate lines, most significant
bit first.

b. Command Readout Input 3.2 kilobit/second Pulse train

from CMC to clock out the range
data signal

c. Range Strobe Input 3.2 kilobit/second pulse train
from CMC to provide internal timing

for loading range data into range
data register.

6-37
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TABLE 6-xx.- VHF DIGITAL RANGING GENERATOR 

ITEM 

1. Weight 

2. Cooling 

3. Electrical Power 

a. Input Voltage 

b. Input Power 

4. Ranging Accuracy 

5. Range Tones 

6. EMS Interface 

a. Range Data Signal 

b. Maximum Unambiguous Range 

c. Countdown Command Signal 

d. Reset Pulse Signal 

7. CMC Interface 

a. Range Data Signal 

b. Command ~eadout Input 

c. Range Strobe Input 

STC/TSG - 162 (SEPT., 1967 

FUl'fCTION and/or PARAMETERS 

7 pounds maximum 

ECS Primary and/or Secondary Glycol 
Loop 

28 ± 4 Vdc 

10 watts maximum 

±450 feet maximum error at 500 feet 
for ranging system: ±180 ft random 
±270 ft bias 

247 Hz (coarse), 3.9 kHz (medium), 
31. 6 kHz (fine) 

Serial pulse train output to count up 
EMS range display to desired range 
in 0.01 n.mi. (60.761 feet) increments. 

327.68n.mi. for intial range display. 

When range is decreasing, a coundown 
command precedes each range data 
pulse. 

Resets EMS range display to zero when: 

a. Data good test fails 

b. Reacquisition sequence is 
initiated. 

c. Range rate is greater than 
1,800 feet/second. 

IS-bit serial word with the "1" and 
"0" bits provided as pulse outputs 
on separate lines, most significant 
bit first. 

3.2 kilobit/second Pulse train 
from CMC to clock out the range 
data signal 

3.2 kilobit/second pulse train 
from CMC to provide internal timing 
for loading range data into range 
data regist·er. 
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TABLE 6-XX.- VHF DIGITAL RANGING GENERATOR - Concluded

ITEM FUNCTIONand/or PARAMETERS

d. Data G_od Signal A data good test is initiated by the
range strobe input Just prior to

loading the range data register and

prior to permitting the output

register to be clocked out to the
CMC. Absence of the data good

signal for two successive tests will
result in a CMC alarm.

8. Data Good Test Data good test is performed only

during the following periods:

a. Range reacquisition sequence

(initiated by VHF ranging reset
switch)

b. CMC range strobe sequence

Data good test will fall under the

• following conditions:

a. Fine tracker loses lock during
fine tone tracking.

b. Range rate of greater than 1800
feet/second

c. Coarse tone tracker is locked to

an ambiguous null. This

condition is corrected by the
internal logic which forces the

tracker to reacquire during

acquisition.

6-38
: STC/TSG - 162 (SEPT., 1967)

• 
CSM 
sIc 114 

TABLE 6-XX.- VHF DIGITAL RANGING GENERATOR - Concluded 

ITEM 

d. Data Good Signal 

8. Data Good Test 

6-38 
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FUNCTION and/or PARAMETERS 

A data good test is initiated by the 
range strobe input just prior to 
loading the range data register and 
prior to permitting the output 
register to be clocked out to the 
CMC. Absence of the data good 
signal for two successive tests will 
result in a CMC alarm. 

Data good test is performed only 
during the following periods: 

a. Range reacquisition sequence 
(initiated by VHF ranging reset 
switch) 

b. CMC range strobe sequence 

Data good test will fail under the 
following conditions: 

a. Fine tracker loses lock during 
fine tone tracking. 

b. Range rate of greater than 1800 
feet/second 

c. Coarse tone tracker is locked to 
an ambiguous null. This 
condition is corrected by the 
internal logic which forces the 
tracker to reacquire during 
acquisition. 
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AT_ , _INCTION and/or PARAMETERS

i. Weight Camera ii.0 pounds
Lens 1.3pounds

2. Cooling Not required

3. Electrical Power

a. InputVoltage 28Vdc

b. Input Power 23 watts (camera)
2.5 watts (monitor)

4. Activationtime Instanton

5. Resolution 200 TV lines-per-pictureheight

6. Scanning rate

a. Lines 525 scan lines per frame
(2:1 interlace)

b. Frames 30 frames per second

7. Video Bandwidth 2 MHz

8. Illumination Levels 5 to 12,000 foot-candles by using
f-stops. (20 watt flourescent lamp_

4870 foot-candles.)

9. AspectRatio 4:3

i0. Optics Field of View Near Object Distance

a. Zoom Lens (6:1) 7 degrees Focused 24 in. to
43 degrees Focused 20 in. to

b. f-stops 4.4 to 44 continuously variable

c. Focal Length 25 to 150 mm

ii. Video Output 3.5 volts peak-to-peak, dark negative,

bandpass 4.5 MHz

12. Connectors One video, one power

13. Automatic Light Control Switch

a. Peak (Bright object in scene)

b. Average (Uniform scene lighting)
1000:l light range with AGC

14. Monitor The monitor provides crew viewing of
actual camera picture transmitted so

that f-stop, light level, zoom
position and focus can be properly
accomplished.

15. Video Control Switch

a. Transmit Normal video output

b. Standby Picture content of video is
inhibited

STC/TSG - 162 (SEPT., 1967) 6-39

• 
CSM 

TABLE 6-XXI.- COLOR TELEVISION CAMERA sIc 114 

ITEM 
1. Weight 

2. Cooling 

3. Electrical Power 

a. Input Voltage 

b. Input Power 

4. Activation time 

5. Resolution 

6. Scanning rate 

a. Lines 

b. Frames 

7. Video Bandwidth 

8. Illumination Levels 

9. Aspect Ratio 

10. Optics 

a. Zoom Lens (6:1) 

b. f-stops 

c. Focal Length 

11. Video Output 

12. Connectors 

13. Automatic Light Control 

a. Peak 

b. Average 

14. Monitor 

15. Video Control Switch 

a. Transmit 

b. Standby 

STC/TSG - 162 (SEPT., 1967) 

Switch 

'Camera 
Lens 

CTlON and/or P 
11.0 pounds 
1.3 pounds 

Not required 

28 Vdc 

23 watts (camera) 
2.5 watts (monitor) 

Instant on 

ERS 

200 TV lines-per-picture height 

525 scan lines per frame 
(2:1 interlace) 

30 frames per second 

2 MHz 

5 to 12,000 foot-candles by using 
f-stops. (20 watt flourescent lamp~ 

4870 foot-candles.) 

4:3 

Field of View Near Ob,lect Distance 

7 degrees Focused 24 in. to .., 
43 degrees Focused 20 in. to .., 

4.4 to 44 continuously variable 

25 to 150 mm 

3.5 volts peak-to-peak, dark negative, 
bandpass 4.5 MHz 

One video, one power 

(Bright object ·in scene) 

(Uniform scene lighting) 
1000:1 light range with AGC 

The monitor provides crew viewing of 
actual camera picture transmitted so 
that f-stop, light level, zoom 
position and focus can be properly 
accomplished. 

Normal video output 

Picture content of video is 
inhibited 
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TABLE 6-XXlI. DATA MODULATOR

ITEM FUNCTION and/or PARAMETERS

i. Weight 4.5 pounds

2. Cooling Not required (not ECS coldplated)

3. Electrical Power

a. Input Voltage 28_
Vdc

b. Power Consumption 22 watts

4. Activation Time 30 seconds to stabilize

5. Real-time Analog NBR 1

a. Subcarrier Frequency 225 kHz

b. Modulation FM

c. Input Frequency Response 0 to 5000 Hz

d. Input Level 0 to +5 Vdc ±10%

e. Frequency Deviation 0 Vdc -12.35 kHz ±5%
5 Vdc +12.35 kHz ±5%

f. SCO Stability 2.5 Vdc ±01% yields fo ±.2%

g. Output Filter Low pass (ldB); fo ±12.3 kHz, with
an upper band-edge rolloff of 36 dB
per octave.

6. Real-time Analog NBR 2

a. Subcarrier Frequency 400 Hz

b. Modulation FM

c. Input Frequency Response 0 to 9000 Hz

d. Input Level 0 to +5 Vdc ±10%

e. Frequency Deviation 0 Vdc -22.5 kHz ±5%
5 Vdc +22.5 kHz ±5%

f. SCO Stability 2.5 Vdc 1.01% yields fo ±.2%

g. Output Filter Low pass (1 dB); fo ±22.5 kHz, with
an upper band-edge rolloff of 36 dB
per octave.

7. Real-time PCM

a. Subcarrier Frequency 768 kHz, derived from 512 kHz ref.
signal.

b. Bit Rate 64 kbps

c. Modulation Bi-phase

d. Type NRZ-L

STC/TSG - 162 (SEPT., 1967) 6-hO
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TABLE 6-XXlI. DATA MODULATOR 

ITEM 

1. Weight 

2. Cooling 

3. Electrical Power 

a. In~ut Voltage 

b. Power Consumption 

4. Activation Time 

5. Real-time Analog NBR 1 

a. Sub carrier Frequency 

b. Modulation 

c. Input Frequency Response 

d. Input Level 

e. Frequency Deviation 

f. seo Stability 

g. Output Filter 

6. Real-time Analog NBR 2 

a. Sub carrier Frequency 

b. Modulation 

c. Input Frequency Response 

d. Input Level 

e. Frequency Deviation 

f. SCO Stability 

g. Output Filter 

7. Real-time PC~1 

a. Sub carrier Frequency 

b. Bit Rate 

c. Modulation 

d. Type 

STC/TSG - 162 (SEPT., 1967) 

FUNCTION and/or PARAMETERS 

4.5 pounds 

Not required (not ECS coldplated) 

28:~ Vdc 

22 watts 

30 seconds to stabilize 

225 kHz 

FM 

o to 5000 Hz 

o to +5 Vdc ±10% 

o Vdc -12.35 kHz ±5% 
5 Vdc +12.35 kHz ±5% 

2.5 Vdc ±Ol% yields fo ±.2% 

Low pass (1 dB); fo ±l2.3 kHz, with 
an upper band-edge rolloff of 36 dB 
per octave. 

400 Hz 

FM 

o to 9000 Hz 

o to +5 Vdc ±10% 

o Vdc -22.5 kHz ±5% 
5 Vdc +22.5 kHz ±5% 

2.5 Vdc ±.Ol% yields fo ±.2% 

Low pass (1 dB); fo ±22.5 kHz, with 
an upper band-edge rolloff of 36 dB 
per octave. 

768 kHz, derived from 512 kHz ref. 
signal. 

64 kbps 

Bi-phase 

NRZ-L 
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TABLE6-XXII.-DATAMODULATOR- Continued

ITS4 FUNCTION and/or PARAMETERS

e. Input Level 0 to 5 Vdc

f. Output Filters Passband (3 dB); fo -67.5, +100 kHz,
with a final rolloff of 36dR per
octave.

8. Pls_bLek Analog NBR i

a. Subcarrier Frequency 165 kHz

b. Modulation FM

c. Input Frequency Response 0 to 5000 Hz

d. Input Level 0 to 5 Vdc ±10%

e. Frequency Deviation -2.5 Vdc -12.35 kHz ±5%
+2.5 Vdc +12.35 kHz ±5%

f. SCO Stability 0 Vdc yields fo ±.2%

g. Output Filter Low pass (I dR); fo ±12.3 kHz, with
a final rolloff of 36dB per octave.

9. Pla_back Analog NBR 2

a. Subcarrier Frequency 300 kHz

b. Modulation FM

c. Input Frequency Response 0 to 9000 Hz

d. Input Level 0 to 5 Vdc ±10%

e. Frequency Deviation -2.5 Vdc -22.5 kHz ±5%
+2.5 Vdc +22.5 kHz ±5%

f. SC0 Stability 0 Vdc yields fo ±.2%

g. Output Filter Low pass (1 dR); fo ±22.5 kHz, with
an upper band-edge rolloff of 36 dB

per octave.

10. Playback SIM PCM

a. Subcarrier Frequency 576 kHz, derived from 512 kHz ref.
signal.

b. Bit Rate 6h kbps

c. Modulation Bi-phase

d. Type NRZ-L

e. Input Level 0 to 6 Vdc •

f. Output Filter Passband (3 dB); fo -67.5, +100 kHz,
with a final rolloff of 36 dB per
octave.

6- 1
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TABLE 6-XXII.- DATA MODULATOR - Continued 

lTD! 

e. Input ~ve1 

f. Output Filters 

8. Playback Analog NBR 1 

a. Sub carrier Frequency 

b. Modulation 

c. Input Frequency Response 

d. Input Level 

e. Frequency Deviation 

f. SCO Stability 

g. Output Filter 

9. Pl8¥back Analog NBR 2 

a. Sub carrier Frequency 

b. Modulation 

c. Input Frequency Response 

d. Input Level 

e. Frequency Deviation 

f. SCO Stability 

g. Output Filter 

10. Playback SIM PCM 

a. Sub carrier Frequency 

b. Bit Rate 

c. Modulation 

d. Type 

e. Input Level 

f. Output Filter 

STC/TSG - 162 (SEPT., 1967) 

FUNCTION and/or PARAMETERS 

o to 5 Vdc 

Passband (3 dB); fo -67.5. +100 kHz. 
wi th a final rolloff of 36 dB per 
octave. 

165 kHz 

FM 

o to 5000 Hz 

o to 5 Vdc ±10% 

-2.5 Vdc -12.35 kHz ±5% 
+2.5 Vdc +12.35 kHz ±5% 

o Vdc yields fo ±.2% 

Low pass (1 dB); fo ±12.3 kHz, with 
a final roll off of 36 dB per octave. 

300 kHz 

FM 

o to 9000 Hz 

o to 5 Vdc ±10% 

-2.5 Vdc -22.5 kHz ±5% 
+2.5 Vdc +22.5 kHz ±5% 

o Vdc yields fo ±.2% 

Low pass (1 dB); fo ±22.5 kHz, with 
an upper band-edge rolloff of 36 dB 
per octave. 

576 kHz. derived from 512 kHz ref. 
sisna1. 
64 kbps 

Bi-phase 

NRZ-L 

o to 6 Vdc 

Passband (3 dB); fo -67.5, +100 kHz, 
with a final ro11off of 36 dB per 
octave. 
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TABLE 6-XXII.-DATAMODULATOR- Concluded

ITEM FUNCTIONand/orPARAMETERS

ii. PlaybackCSM PCM

a. SubcarrierFrequency 1.024MHz, derivedfrom 512 kHz ref.
signal.

b. Bit Rate 51.2 kbps

c. Modulation Bi-Phase

d. Type NRZ-L

e. Input Level 0 to 6 Vdc

f. Output Filter Passband (3 dB); fo -67.5, +100 kHz,
with a final rolloff of 36 dB per
octave.

12. Playback LM & CSM Voice

a. Subcarrier Baseband

b. Frequency Response 300 to 2300 Hz

c. Input Level 5.7 volts peak-to-peak

13. Clock Input

a. Frequency 512 kHz

b. Wave Form 50 percent square wave

c. Input Voltage 3 volts peak-to-peak

d. Frequency Stability 2.2 parts per million

14. Output Signal-to-Noise Ratio (SNR) Greater than 36 dB

15. Calibration Scheme

Calibration Voltage

Output sco
Step 1 Step 2 Step 3e

165 kHz +2.5 V 0 V -2.5 V

225 kHz +5 V +2.5 V 0 V

300 kHz +2.5 V 0 V -2.5 V

h00 kHz +5 V +2,5 V 0 V

An astronaut initiated switch activation will l

be required for each step of the calibration
stheme.
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• 

11. 

... 2. 

,,-3. 

CSM 
sIc 114 

-TABLE 6-XXII.- DATA MODULATOR - Concluded 

ITEM 

Playback CSM PCM 

a. Subcarrier Frequency 

b. Bit Rate 

c. Modulation 

d. Type 

e. Input Level 

f. Output Filter 

Playback 1M & CSM Voice 

a. Subcarrier 

b. Frequency Response 

c. Input Level 

Clock Input 

a. Frequency 

b. Wave Form 

c. Input Voltage 

d. Frequency Stability 

FUNCTION and/or PARAMETERS 

1.024 MHz, derived from 512 kHz ref. 
signal. 

51.2 kbps 

Bi-Phase 

NRZ-L 
o to 6 Vdc 

Passband (3 dB); fa -67.5, +100 kHz, 
with a final ro11off of 36 dB per 
octave. 

Baseband 

300 to 2300 Hz 

5.7 volts peak-to-peak 

512 kHz 

~4. Output Signal-to-Noise Ratio (SNR) 

50 percent square wave 

3 volts peak-to-peak 

2.2 parts per million 

Greater than 36 dB 

~5. Calibration Scheme 

, 

Calibration Voltage 
Output SCO 

Step 1 Step 2 Step 3 

165 kHz +2.5 V o V -2.5 V 

225 kHz +5 V +2.5 V o V 

300 kHz +2.5 V o V -2.5 V 

400 kHz + 5 V +2.5 V o V 

An astronaut initiated switch activation will; 
be required for each step of the calibration 
scheme. 
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TABLE6-XXIII.-BUFFERAMPLIFIER

ITEM FUNCTION and/or PARAMETERS

i. Weight 2.5 pounds

2. Cooling Not required (not ECS coldplated)

3. Electrical Power

a. Input Voltage 281_
Vdc

b. Power Consumption 5 watts

4. Input Signals

a. Serial Time Code (STC) Timing IRIG "B" without optional final
straight binary seconds count

b. 1 PPS Timing 1 Hz square wave

5. Output Signals

a. STC Timing There are four (4) electrically
isolated IRIG "B" time code outputs

b. 1 PPS Timing There are four (4) electrically
isolated 1 PPS outputs

6. Phase correleation and coincidence The inputs and their respective
isolated outputs are within i00
nanoseconds

7. Input-outputIsolation Shortcircuitprotectionbetween
channels, inputs, and outputs

8. SNR 70 dB (rain)for each output

6-43
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TABLE 6-XXIII.- BUFFER AMPLIFIER 

ITEM 

1. Weight 

2. Cooling 

3. Electrical Power 

a. Input Voltage 

b. Power Consumption 

4. Input Signals 

FUNCTION and/or PARAMETERS 

2.5 pounds 

Not required (not ECS coldplated) 

28:~ Vdc 

5 watts 

a. Serial Time Code (STC) Timing IRIG "B" without optional final 
straight binary seconds count 

b. 1 PPS Timing 1 Hz square wave 

5. Output Signals 

a. STC Timing 

b. 1 PPS Timing 

There are four (4) electrically 
isolated IRIG "B" time code outputs 

There are four (4) electrically 
isolated 1 PPS outputs 

6. Phase correleation and coincidence The inputs and their respective 
isolated outputs are within 100 
nanoseconds 

7. Input-output Isolation Short circuit protection between 
channels. inputs. and outputs 

8. SNR '70 dB (min) for each output 

STC/TSG - 162 (SEPT., 1967) 
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TABLE6-XXIV.-DATASTORAGEEQUIPMENT(DSE)

ITEM FUNCTIONand/orPARAMETERS

I. Weight 42.5pounds

2. Cooling ECS primaryglycolloop

3. ElectricalPower

a. De Voltage 28+_
Vdc

b. AC Voltage 115/200 Vac, 400 Hz, B-phase

c. Total Power Consumption 50 watts

4. Operational Stability

a. Record Speed 3 seconds (max) from activation

b. Playback Speed 5 seconds (max) from activation

c. Tape Speed The speeds will be within -+.5% of

specification with a h00 Hz absolute

power frequency

d. Flutter

(i) 7.5 ips Record and 3% peak-to-peak (max) with no
Playback vibration present ; flutter bandwidth

will be from 0.2 to 1250 Hz.

(2) 1.875 ips Record and 3% peak-to-peak (max) with no
60 ips Playback vibration present; flutter bandwidth

will be from 0.2 to 2500 Hz.

5. CSM PCM Input

a. Bit Rate 1.6 or 51.2 kbps

b. Level "l" = 6 +_.8Vdc

+.8 Vdc"0"= 0 -.0

c. Type NRZ-L

d. Frequency Stability 5 parts in i0_

6. CSM PCM Output

a. Bit Rate 51.2 kbps.

b. Level "l" = 6 ±.6 Vdc

+.5
"0" = 0 -.0 Vdc

c. Type NRZ-L

STC/TSG - 162 (SEPT., 1967) 6-hh
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• 
TABLE 6-XXIV.- DATA STORAGE EQUIPMENT (DSE) 

ITEM 

1. Weight 

2. Cooling 

3. Electrical Power 

a. DC Voltage 

b. AC Voltage 

c. Total Power Consumption 

4. Operational Stability 

a. Record Speed 

b. Playback Speed 

c. Tape Speed 

d. Flutter 

(1) 7.5 ips Record and 
Playback 

(2 ) 1.875 ips Record and 
60 ips Playback 

5. CSM PCM Input 

a. Bit Rate 

b. Level 

c. Type 

d. Frequency Stability 

6. CSM PCM Output 

a. Bit Rate 

b. Level 

c. Type 

STC/TSG - 162 (SEPT., 1967) 6-44 

FUNCTION and/or PARAMETERS 

42.5 pounds 

ECS primary glycol loop 

28~~ Vdc 

115/200 Vac, 400 Hz, 3-phase 

50 watts 

3 seconds (max) from activation 

5 seconds (max) from activation 

The speeds will be within ±.5% of 
specification with a 400 Hz absolute I 

power frequency 

3% peak-to-peak (max) with no 
vibration present; flutter bandwidth 
will be from 0.2 to 1250 Hz. 

3% peak-to-peak (max) with no 
vibration present; flutter bandwidth 
will be from 0.2 to 2500 Hz. 

1.6 or 51.2 kbps 

"1" = 6 ±.8 Vdc 

fto" = 0 +.8 Vdc 
-.0 

NRZ-L 

5 parts in 10" 

51.2 kbps. 

"1" = 6 :t.6 Vdc 

"0" = 0 +.5 Vdc 
-.0 

NRZ-L 
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TABLE 6-XXIV.- DATA STORAGE EQUIPMENT (DSE) - Continued

ITeM FUNCTION and/or PARAMETERS

d. Bit Error Rate

(1) HBR Dump 1 in lO5 (max)

(2) LBR Dump 3 in l05 (max)

7. CSM PCM Data Rate Timing

a. Wave Form Square

b. Frequency 1.6or 51.2 kHz

c. Level "i" = 6 -+.8V

+.8
"0"= 0 -.0 V

8. SIM PCM Input

a. Bit Rate 6h kbps

b. Level "i" = 5 ±i Vdc
"0" = 0 -+.6Vdc

c. Type NRZ-L

9. SIM PCM Output

a. Bit Rate 6h kbps

b. Level "l" = 6 -+.6Vdc

+.5 Vdc
"0" = 0 -.0

c. Type NRZ-L

d. Error Rate 3 in 105 (max)

10. SIM PCM Data Rate Timing

a. Wave Form Positive "Rectangular"Pulse

b. Frequency 6h -+1%kHz

c. Level "l" = 5 -+lV
"0"= 0 -+.6V

ii. LM PCM Data

a. Bit Rate 1.6 kbps

b. Type Serial, Manchester Code

12. Analog Inputs

a. Level 0 to 5 Vdc

b. Frequency

(i) 1.875ips 12.5 to 2500Hz

6-h5
STCITSG - 162 (SEPT., 1967)
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TABLE 6-XXIV.- DATA STORAGE EQUIPMENT (DSE) - Continued 

ITEM 

d. Bit Error Rate 

( 1 ) HBR DUlIlP 

(2) LBR DUl!lP 

7. CSM PCM Data Rate Timing 

a. Wave Form 

b. Frequency 

c. Level 

8. SIM PCM Input 

a. Bit Rate 

b. Level 

c. Type 

9. SIM PCM Output 

a. Bit Rate 

b. Level 

c. Type 

d. Error !,late 

10. SIM PCM Data Rate Timing 

a. Wave Form 

b. Frequency 

c. Level 

H. LM PCM Data 

a. Bit Rate 

b. Type 

12. Analog Inputs 

a. Level 

b. Frequency 

(1) 1.875 ips 

STC/TSG - 162 (SEPT., 1967) 
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FUNCTION and/or PARAMETERS 

1 1n 105 (max) 

3 in 105 (max) 

Square 

1.6 or 51.2 kHz 

"1" = 6 ±.8 V 

"0" = o +.8 V 
-.0 

64 kbps 

"1" = 5 :!:l Vdc 
"0" = 0 ±.6 Vdc 

NRZ-L 

64 kbps 

"1" = 6 ±.6 Vdc 

"0" = 0 +.5 Vdc 
-.0 

NRZ-L 

3 in 105 (max) 

Positive "Rectangular" Pulse 

64 :!:l% kHz 

"1" = 5 :!:l V 
"0" = 0 :!:.6 V 

1.6 kbps 

Serial, Manchester Code 

o to 5 Vdc· 

12.5 to 2500 Hz 

... 
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TABLE 6-XXIV.- DATA STORAGE EQUIPMENT (DSE) - Continued

ITEM FUNCTION and/or PARAMETERS

(2) 7.5 ips 50 Hz to i0 kHz

c. Frequency Response

(1) 7.5 ips Record and 4 dB (max) between 50 and 5000 Hz,

Playback 6 dB (max) between 50 and 10,000 Hz.

(2) 1.875 ips Record and 6 dB (max) between 12.5 and 2500 Hz.

60 ips Playback

d. Playback Voltage Within 2 dB of the input at 1000 Hz.

e. Distortion 2% (max)

f. Signal-to-Noise Ratio (SNR)

(1) i000 Hz output of 5 35 dB (rain)

volts peak-to-peak

(2) i0,000 Hz output of 5 30 dB (min)

volts peak-to-peak

g. Output Voltage 5 Vdc +5% peak-to-peak at 1000 Hz

13. Capabilities and Characteristics

a. Tape Length 2262 ft (min)

b. Tape Width 1 inch

c. Record Times 4 hrs, at 1.875 ips

60 min, at 7.5 ips

d. Playback Times 7.5 rainLBR at 60 ips
60 rain HBR at 7.5 ips

e. Rewind Time 7.5 min (full tape) at 60 ips

f. Record/Playback Tracks

(1) 6-Analog 3 active and 3 spare

(2) 1-CSM PCM 1.6 or 51.2 kbps, NRZ-L

(3) I-SDS PCM 64 kbps, NRZ-L

(4) I-LM PCM 1.6 kbps, Manchestersplit-phase

(5) 1-Voice CSM/LM

(6) l-T_ming 500 Hz in LBR
No Timing in HBR

6-46
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TABLE 6-XXIV.- DATA STORAGE EQUIPMENT (DSE) - Continued 

ITEM 

(2) T.5 ips 

c. Frequency Response 

(1) 7.5 ips Record and 
Playback 

(2) 1.875 ips Record and 
60 ips Playback 

d. Playback Voltage 

e. Distortion 

f. Signal-to-Noise Ratio (SNR) 

(1) 1000 Hz output of 5 
volts peak-to-peak 

(2) 10,000 Hz output of 5 
volts peak-to-peak 

g. Output Voltage 

FUNCTION and/or PARAMETERS 

50 Hz to 10 kHz 

4 dB (max) between 50 and 5000 Hz, 
6 dB (max) between 50 and 10,000 Hz. 

6 dB (max) between 12.5 and 2500 Hz. 

Within 2 dB of the input at 1000 Hz. 

2% (max) 

35 dB (min) 

30 dB (min) 

5 Vdc ±5% peak-to-peak at 1000 Hz 

13. Capabilities and Characteristics 

a. Tape Length 

b. Tape Wi dth 

c. Record Times 

d. Playback Times 

e. Rewind Time 

f. Record/Playback Tracks 

(1) 6-Analog 

(2) l-CSM PCM 

(3) I-SDS PCM 

(4 ) l-LM PCM 

(5 ) I-Voice 

(6) I-Timing 

2262 ft (min) 

1 inch 

4 hrs, at 1.875 ips 
60 min, at 7.5 ips 

7.5 min LBR at 60 ips 
60 min HBR at 7.5 ips 

7.5 min (full tape) at 60 ips 

3 active and 3 spare 

1.6 or 51.2 kbps, NRZ-L 

64 kbps, NRZ-L 

1.6 kbps, Manchester split-phase 

CSM/LM 

500 Hz in LBR 
No Timing in HBR 

6-46 
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TABLE6-XXIV.-DATA STORAGEEQUIPMENT(DSE)- Concluded

ITEM FUNCTIONand/orPARAMETERS

lb. TApe Recorder Mode:

• m •

Record Playb.ekData
Source

Speed Contro] Data Speed Control Data

Voice 60 ips Voic-
1.875Ips Blt Rate 1.6 kbpn (32:1) Auto 51.2kbps

CSM Select Sp_ed ..........

7.5 Ips Switch Voice 7.5 ips Select Voice51.2khps (i:I) _ 51.2kbps

Bit Pate 6h kbps Auto 6h kbps
,qD_ 7.5 ips Select Analo_ 7.5 ips Speed Analo£

Q Switch Q Select

I_ 1.8"(5ips Bit Rate TaPeLMPCMRec°rd'r%].2kbps
Select, 1.6 kbps 60 ips Switch ..........

7.5 Ira Switch (Sh9) ]2._kbps

NOTE: G RequiresCSM HBR selection.

Q AutoSp*e4 Selectcircuitryis controlledby the pr,senc_(I_R)or
.absel)ce(HBR)of a 500 Hz signalon trackN_R. 1 of the..tape.

5TC/TSG - 162 (SEPT., 1967) 6-h7
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TABLE 6-XXIV.- DATA STORAGE EQUIPMENT (DSE) - Concluded 

ITEM FUNCTION nnd/or PARAMETERS 

14. Tape Recorder Mode: 

.. . , 
""til 

R .. cord Playh. o Jo: 

Source Sp .. ed Control DRtll Sp .... d Cont.rol DIltR 

1.Il75 1 p. 
Voic .. 60 ip. Voirp 

Bl tRill .. 1.6 kbps (32:1) Auto 51.2 kbps 
CSM ---------- S",1ect -------- ------ f;p~ .. d ---------

7.5 ips 
Switch Voice 7.5 ips G> S~1"ct Voice 

51.2 kbps (1:1) 51.2 kbp. 

Bit p"te 64 kbps Auto 64 kbps 
~lro 7.5 ips S,,1 .. ct 7.5 ips Spel!d 

CD Svitch AnRlol! 
® :1 .. 1ect Anlllol'; 

1.8"15 ips Flit RIlt .. 
TIlp" Record.r 

~1.2 kbpR 
!.M lJ.I PCM --------- Select. 1.6 kbps 60 ips Swit.ch ------ ---

7.5 irs Switch (S49) 
1:>./\ khp" 

NOTE:3: CD R .. qui r ... C"fl HIIR selection. 

® Auto fop .... c\ r. .. l .. ct circuitry is controll .. d by t.h .. pr •• enc .. (ISR) or 
. RbseJ)c". (tIBR) of ... 500 liz siIUlRl.oo. track lI1IR. I of the •. tllpe. 

I 
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TABLE6-XXV.-DATACONDITIONER(TRDC)

IT_4 _'rION and/or PARAMETERS

i. Weight h pounds maximum

2. Cooling ECS primary glycol loop

(cooling not required)

3. Electrical power

a. De voltage 25 to 30 volts

b. Power consumption 5 watts maximum

h. 51.2 kbps PCM Inputs

a. Bi-phase Space 51,200 ± 768 bits per second
synchronous with bi-phase input

b. NRZ-L within 15 microseconds. Jitter

c. Stability is typically a frequency modulation
of the input signal at a l0 Hz to
1250 Hz rate with maximum deviation of
±1% (I0 Hz to 50 Hz) and ±2% (50 Hz

to 12.50 Hz).

5. 6h kbps PCM Inputs

a. Bi-phase Space 6h,000 ± 960 bits per second
synchronous with bi-phase input

b. NRZ-L within ±5 microseconds. Jitter

c. Stability is typically a frequency modulation
of the input signal at a l0 Hz to
1250 Hz rate with maximum deviation oI
*1% (i0 Hz to 50 Hz) and ±2% (50 Hz

to 1250 Hz).

6. 51.2 kbps PCM Output Two buffered time stabilized NRZ-L
signals

a. Bit Rate 51,200 ± 768 bits per second

b. Stability (maximum frequency 0 to lO Hz (same as input)
modulation of output signal) l0 Hz to 50 Hz (±1% to ±0.01%)

50 Hz and higher (10.02%)

c. Bit Error Rate Less than l0-8 due to data conditionel

d. Bit Time 15.6 microseconds nominal. Rise and
fall time less than 2 microseconds

between lO and 90 percent points

STC/TSG - 162 {SEPT., 1967) 6-h8
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TABLE 6-xxv.- DATA CONDITIONER (TRDC) 

ITEM 

1. Weight 

2. Cooling 

3. Electrical power 

a. Dc voltage 

b. Power consumption 

4. 51.2 kbps PCM Inputs 

a. Bi-phase Space 

b. NRZ-L 

c. Stability 

5. 64 kbps PCM Inputs 

a. Bi-phase Space 

b. NRZ-L 

c. Stabili ty 

6. 51.2 kbps PCM Output 

a. Bit Rate 

b. Stability (maximum frequency 
modulation of output signal) 

c. Bit Erro.r Rate 

d. Bit Time 

FUNCTION and/or PARAMEl'ERS 

4 pounds maximum 

ECS primary glycol loop 
(cooling not required) 

25 to 30 volts 

5 watts maximum 

51,200 t 768 bits per second 
synchronous with bi-phase input 
within *5 microseconds. Jitter 
is typically a frequency modulation 
of the input signal at a 10 Hz to 
1250 Hz rate with maximum deviation 0 1 

*1% (10 Hz to 50 Hz) and *2% (50 Hz 
to 12.50 Hz). 

64,000 * 960 bits per second 
synchronous with bi-phase input 
within t5 microseconds. Jitter 
is typically a frequency modulation 
of the input signal at a 10 Hz to 
1250 Hz rate with maximum deviation 0 

*1% (10 Hz to 50 Hz) and t2% (50 Hz 
to 1250 Hz). 

Two buffered time stabilized NRZ-L 
signals 

51,200 * 768 bits per second 

o to 10 Hz (same as input) 
10 Hz to 50 Hz (*1% to *0.01%) 
50 Hz and higher (*0.02%) 
Less than 10- 8 due to data conditione 

15.6 microseconds nominal. Rise and 
fall time less than 2 microseconds 
between 10 and 90 percent points 
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TABLE 6-XXV.- DATA CONDITIONER (TRDC) CONCLUDED

ITD4 FUNCTION and/or PARAMETERS

7. 64 kbps PCM Output Time stabilized NRZ-L signal

a. Bit Rate 64,000 ± 960 bits per second

b. Stability (maximum frequency 0 to lO Hz (same as input)
modulation of output signal) i0 Hz to 50 Hz (*1% to 0.01%)

50 Hz and Higher (*0.02%)

c. Bit Error Rate Bit Error Rate l0-8 due to data
conditioner

d. Bit Time 15.6 microseconds nominal. Rise and
fall time less than 2 microseconds
between lO and 90 percent points.

8. Fail Safe In the event of loss of stable clock
lock, input clock lock, or power

, supply output, the quad redundant
fail safe switches will thru put the
unconditioned NRZ-L data.

9. Lockup Time Nominal lockup time before data
conditioning occurs is 1 second.

I

6-b9
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TABLE 6-XXV.- DATA CONDITIONER (TRDC) CONCLUDED 

lTD! 

7. 64 kbps PCM Output 

a. Bit Rate 

b. Stability (maximum frequen~ 
modulation of output signal) 

c. Bit Error Rate 

d. Bit Time 

8. Fail Safe 

9. Lockup Time 

~_CTION ancUor PARAMETERS 

Time stabilized NRZ-L signal 

64,000 ± 960 bits per second 

o to 10 Hz (same as input) 
10 Hz to 50 Hz (±1% to 0.01%) 
50 Hz and Higher (±0.02%) 

Bit Error Rate 10-8 due to data 
conditioner 

15.6 microseconds nominal. Rise and 
fall time less than 2 microseconds 
between 10 and 90 percent points. 

In the event of loss of stable clock 
lock, input clock lock, or power 
supply output, the quad redundant 
fail safe switches will thru put the 
unconditioned NRZ-L data. 

Nominal lockup time before data 
conditioning occurs is 1 second. 

STC/TSG - 162 (SEPT., 1967) 
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SECTION7

INSTRUMENTATION

7.1 GENERAL

This sectioncontainsinstrumentationdata for CSM llh
The notes, definitions,and tables are arrangedto precede
the drawingsto which they are related.

7-1

7.1 GENERAL 

SECTION 7 
INSTRUMENTATION 

CSM 
sic 114 

This section contains instrumentation data for CSM 114 
The notes, definitions, and tables are arranged to precede 
the drawings to which they are related. 
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TABLE7-I.-SIGNALCONDITIONINGEQUIPMENT(SCE)PARAMETERLIST

MEASID MEASDESCRIPTION MODULE OUTPUT SIGNAL DISTTYPE
PCM DISPLAY C&W

SCOO39P H2 TK l PRESS(5V BIAS) ...... C&W

SCO040P H2 TK 2 PRESS(5V BIAS) ...... C&W

CCOI75T INVERTERl TEMP DBA PCM -- C&W
CC0176T INVERTER2 TEMP DBA PCM -- C&W

CC0177T INVERTER3 TEMP DBA PCM -- C&W

CC0200V AC BUS I @A VOLTS AC PCM ....
CC0203V AC BUS 2 @A VOLTS AC PCM ....

CCO2O6V MAINBUSA VOLTS AA PCM ....
CC0207V MAINBUSB VOLTS AA PCM ....
CCO21OV BAT BUSA VOLTS AA PCM ....
CC021IV BAT BUS B VOLTS AA PCM ....
CC0232V BAT RELAYBUS VOLTS AA PCM SELMTR --

CC0215C BAT CHBR DA PCM ....
CC0222C BAT A CUR DA PCM ....

CC0223C BAT B CUR DA PCM ....
CC0224C BAT C CUR DA PEM ....

SC2081T FCI CONDEXH TEMP DBA PCM SELMTR C&W
SC2082T FC2 CONDEXH TEMP DBA PCM SELMTR C&W

SC2083T FC3 CONDEXH TEMP DBA PCM SELMTR C&W

SC2084T FCI SKINTEMP DBA PCM SELMTR C&W
SC2085T FC 2 SKINTEMP DBA PCM SETMTR C&W

SC2086T FC3 SKINTEMP DBA .PCM SELMTR C&W

SC2113C FC I CUR DA PCM ....
SC2114C FC2/AUXBAT CUR DA PCM ....

SC211BC FC 3 CUR DA PCM ....
CC2962C LM HEATERCURRENT DA PCM SELMTR --

SFO266X RAD FLOWEONTSYS l OR 2 AA PCM ....
BSOO80X SM EDSABORTREQUESTA AA PCM ....
BSOO81X SM EDSABORTREQUESTB AA PCM ....
CSOI5OX MASTERCAUTIONWARNINGON AA PCM ....

CTOOI5V SCE POS SUPPLYVOLTS PS PCM ....
CTOOI6V SCE NEGSUPPLYVOLTS PS PCM ....
CTOOI7V SENSOREXCITATIONB VOLTS PS PCM ....
CTOOI8V SENSOREXCITATIONlOVOLTS PS PCM ....

CH363SX B MAGMODESW - ROLLATT I RT 2 AA PCM ....
CH3636X B MAGMODESW - ROLLRATE2 AA PCM ....
CH3638X B MAGMODESW - PITCHATT I RT 2 AA PCM ....
CH3639X B MAGMODESW - PITCHRATE2 AA PCM ....
CH3641X B MAGMODESW - YAWATT ] RT 2 AA PCM ....
CH3642X B MAGMODESW - YAW RATE2 AA PCM ....

SLI275T OPTICALRCDRFILMPKGTEIIP DBA PCII ....
SPOO62T SPS INJECTORFLANGETEMP2 DBA RCM ....

BSOOSOP S-IVBOX TK PRESSA DA -- SELMTR --
BSOOS2P S-IVBFUELPRESSA DA -- SELMTR --

BSOO51P S-IVBOXTK PRESSB DA -- SELMTR --
BSOO53P S-IVBFUELPRESSB DA -- SELMTR --

7-2
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TABLE 7-1.- SIGNAL CONDITIONING EQUIPMENT (SCE) PARAMETER LIST 

MODULE OUTPUT SIGNAL DIST 
MEAS lD MEAS DESCRIPTION TYPE PCM DISPLAY C&W 

SCOD39P H2 TK 1 PRESS (5V BIAS) -- -- -- C&W 
SCD040P H2 TK 2 PRESS (5V BIAS) -- -- -- C&W 

CC0175T INVERTER 1 TEMP DBA PCM -- C&W 
CC0176T INVERTER 2 TEMP DBA PCM -- C&W 
CCOl77T INVERTER 3 TEMP DBA PCM -- C&W 
CC0200V AC BUS 1 ~A VOLTS AC PCM -- --
CC0203V AC BUS 2 ~A VOLTS AC PCM -- --
CCD2D6V MAIN BUS A VOLTS AA PCM -- --
CC0207V MAIN BUS B VOLTS AA PCM -- --
CCD210V BAT BUS A VOLTS AA PCM -- --
CCD211 V BAT BUS B VOLTS AA PCM -- --
CC0232V BAT RELAY BUS VOLTS AA PCM SEL MTR --
CC0215C BAT CHGR DA PCM -- --
CCD222C BAT A CUR OA PCM -- --
CC0223C BAT B CUR DA PCM -- --
CC0224C BAT C CUR DA PCM -- --
SC2D81T FC 1 COND EXH TEMP DBA PCM SEL MTR C&W 
SC2082T FC 2 COND EXH TEMP DBA PCM SEL MTR C&W 
SC2083T FC 3 CONO EXH TEMP DBA PCM SEL MTR C&W 
SC2084T FC 1 SKIN TEMP DBA PCM SEL MTR C&W 
SC2085T FC 2 SKIN TEMP DBA PCM SET MTR C&W 
SC2086T FC 3 SKIN TEMP DBA . PCM SEL MTR C&W 
SC2113C FC 1 CUR DA PCM -- --
SC2114C FC 2/AUX BAT CUR DA PCM -- --
SC2115C FC 3 CUR DA PCM -- --
CC2962C LM HEATER CURRENT DA PCM SEL MTR --
SF0266X RAD FLOW CONT SYS 1 OR 2 AA PCM -- --
BSOD80X SM EDS ABORT REQUEST A AA PCM -- --
BS0081X SM EOS ABORT REQUEST B AA PCM -- --
CS0150X MASTER CAUTION WARNING ON AA PCM -- --
CTOO15V SCE POS SUPPLY VOLTS PS PCM -- --
CTOO16V SCE NEG SUPPLY VOLTS PS PCM -- --
CTOD17V SENSOR EXCITATION 5 VOLTS PS PCM -- --
CT0018V SENSOR EXCITATION 10 VOLTS PS PCM -- --
CH3635X B MAG MODE SW - ROLL ATT 1 RT 2 AA PCM -- --
CH3636X B MAG MODE SW - ROLL RATE 2 AA PCM -- --
CH3638X B MAG MODE SW - PITCH ATT 1 RT 2 AA PCM -- --
CH3639X B MAG MODE SW - PITCH RATE 2 AA PCM -- --
CH3641X B MAG MODE SW - YAW ATT 1 RT 2 AA PCM -- --
CH3642X B MAG MODE SW - YAW RATE 2 AA PCM -- --
SU27,T OPTICAL RCDR FILM PKG TEtIP DBA PCII -- --
SPOD62T SPS INJECTOR FLANGE TEMP 2 DBA PCM -- --
BSOO50P S-IVB OX TK PRESS A DA -- SEL MTR --
BSOO52P S-IVB FUEL PRESS A DA -- SEL MTR --
BSOO51P S-IVB OX TK PRESS B OA -- SEL MTR --
BS0053P S-IVB FUEL PRESS B DA -- SEL MTR --
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TABLE7-11.-INSTRUMENTATION- POWERDISTRIBUTION

PANEL 276 CB l(V1)INSTRUMENTATION POWER DISTRIBUTIONI

A. V1 CURRENTLIMITERBOXC28A6(FUSESl THROUGH9).

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

CFO461T H20 DUMPTEMP 5 PCM ....
CROOOIP CM HeTK l PRESS 4 PCM SELMTR --

CROOO3T CM HeTK l TEMP 6 PCM SELMTR --

CROO35P CM He MANIFI PRESS 9 PCM -- C&W

CROO38P CM He MANIF2 PRESS 2 -- SELMTR C&W

CR2103T SYS ]ENG 16 INJECTTEMP 8 -- SELMTR --

CR2II4T SYS ] ENG ]2INJECTTEMP 7 -- SELMTR --

12. I PANEL276CB2(V2)INSTRUMENTATIONPOWERDISTRIBUTIONI

A. V2 CURRENTLIMITERBOXC28A5.

EAS ID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

CCOI88P BATTMANIFPRESS 2 -- SEL MTR --

CEOOOIX DROGUEDEPRELAYA 7 (3) PCM ....

CEOOO2X DROGUEDEPRELAYB Ig (3) PCM ....

CEOOO3X MAINDEPLOYRELAYA 7 (3) PCM ....

CEOOO4X MAINDEPLOYRELAYB Ig (3) PCM ....

CEO321X MAINCHUTEDISCRELAYA 7 (3) PCM ....

CEO322X MAINCHUTEDISCRELAYB 19 (3) PCM ....

CFOOO3P SUIT- CABINDELTAPRESS 18 PCM METER --

CFOOO6P SURGETANKPRESS 3 PCM SELMTR --

CFOI20P H20TK - GLY RESPRESS 20 PCM ....
CFO157R PRI GLYCOLFLOWRATE 13 PCM ....

CFOI81T PRI EVAPINLETTEMP l PCM ....

CJOO60J ASTROl EKGAXIS] 12 (2) PCM ....

CJOO61J ASTRO2 EKGAXISl lO (2) PCM ....

CJOO62J ASTRO3 EKGAXISl II (2) PCM ....

CJO2OOR ASTROl RESPIR 12 (2) PCM ....

CJO2OIR ASTRO2 RESPIR lO (2) PCM ....

CJO202R ASTRO3 RESPIR II (2) PCM ....

CKOO26A CM X-AXISACCEL 5 PCM ....

CKOO27A CMY-AXISACCEL 9 PCM ....

CKOO28A CMZ-AXISACCEL 6 PCM ....

CKlOSlK DOSIMETER] RADIATION 4 (3) PCM ....

CK]O52K DOSIMETER2 RADIATION 4 (3) PCM ....

CK]O53R DOSIMETERRATE 4 (3) PCM ....

*Fusesl through27 are0.25Amps. Fuses28, 29and 30 are3.0Amps. Numbersin parenthesis
indicatenumberof parameterson samefuse.
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TABLE 7-11.- INSTRUMENTATION - POWER DISTRIBUTION 

PANEL 276 CB I(VI ) INSTRUMENTATION POWER DISTRIBUTION 

A. VI CURRENT LIMITER BOX C28A6 (FUSES 1 THROUGH 9). 

MEAS ID MEAS DESCRIPTION FUSE NO.* PCM DISPLAY C&W 

CF046lT H20 OUMP TEMP 5 PCM 
CROO01P CM He TK 1 PRESS 4 PCM SEL MTR 
CROOO3T CM He TK 1 TEMP 6 PCM SEL MTR 

CR0035P CM He MANIF 1 PRESS 9 PCM C&W 
CR0038P CM He MANIF 2 PRESS 2 SEL MTR C&W 
CR2103T SYS I ENG 16 INJECT TEMP 8 SEL MTR 
CR2114T SYS 1 ENG 12 INJECT TEMP 7 SEL MTR 

PANEL 276 CB 2(V2 ) INSTRUMENTATION POWER DISTRIBUTION 

A. V2 CURRENT LIMITER BOX C28A5. 

MEAS ID ME AS DESCRIPTION FUSE NO.* PCM DISPLAY C&W 

CC0188P BATT MANIF PRESS 2 SEL MTR 
CEOO01X DROGUE DEP RELAY A 7 (3) PCM 
CEOOO2X DROGUE DEP RELAY B 19 (3) PCM 

CEOOO3X MAIN DEPLOY RELAY A 7 (3) PCM 
CEOOO4X MAIN DEPLOY RELAY B 19 (3) PCM 
CE0321X MAIN CHUTE DISC RELAY A 7 (3) PCM 
CE0322X MAIN CHUTE DISC RELAY B 19 (3) PCM 

CFOOO3P SUIT - CABIN DELTA PRESS 18 PCM METER 
CFOOO6P SURGE TANK PRESS 3 PCM SEL MTR 

CF0120P H20 TK - GLY RES PRESS 20 PCM 
CF0157R PRI GLYCOL FLOW RATE 13 PCM 
CF018lT PRI EVAP INLET TEMP 1 PCM 

CJOO60J ASTRO 1 EKG AXIS 1 12 (2) PCM 
CJOO61J ASTRO 2 EKG AXIS 1 10 (2) PCM 
CJ0062J ASTRO 3 EKG AXIS 1 11 (2) PCM 

CJ0200R ASTRO 1 RESPIR 12 (2) PCM 
CJ0201 R ASTRO 2 RESPIR 10 (2) PCM 
CJ0202R ASTRO 3 RESPIR 11 (2) PCM 

CKOO26A CM X-AXIS ACCEL 5 PCM 
CK0027A CM Y-AXIS ACCEL 9 PCM 
CKOO2BA CM Z-AXIS ACCEL 6 PCM 

CK1051 K DOSIMETER 1 RADIATION 4 (3) PCM 
CK1052K DOSIMETER 2 RADIATION 4 (3) PCM 
CKI053R DOSIMETER RATE 4 (3) PCM 

*Fuses 1 through 27 are 0.25 Amps. Fuses 28. 29 and 30 are 3.0 Amps. 
indicate number of parameters on same fuse. 

Numbers in parenthesis 
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TABLE7-11.-INSTRUMENTATION- POWERDISTRIBUTION- Continued

A. V2 CURRENTLIMITERBOX C28A5- Concluded

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

CR21OOT SYS I ENG 14 INJECTTEMP 17 -- SELMTR --

CR2IIOT SYS 2 ENG 24 INJECTTEMP 14 -- SEL MTR --

CS0220T DOCKINGPROBETEMP 8 PCM ....

B. V2 CURRENTLIMITERBOXC28A6(FUSESlO THROUGH27)

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

CAI820T SIDEHS SURFLOC 1TEMP 13 (4) PCM ....

CAI821T SIDEHS SURFLOC 5 TEMP 13 (4) PCM ....

CA1822T SIDEHS SURFLOC 7 TEMP 13 (4) PCM ....

CAI823T SIDEHS SURFLOC I0TEMP 13 (4) PCM ....

CFO460T URINEDUMPNOZZLETEMP II PCM ....

CROOO2P CM HeTK 2 PRESS 20 PCM SELMTR --

CROOO4T CM HeTK 2 TEMP 19 PCM SELMTR --

CROO36P CM HeMANIF2 PRESS 22 PCM -- C&W

CROO37P CM HeMANIFI PRESS 23 -- SEL MTR C&W

CR2116T SYS 2 ENG 25 INJECTTEMP 21 -- SEL MTR --

CR2119T SYS 2 ENG 21 INJECTTEMP 16 -- SEL MTR --

PANEL 276 CB INSTRUMENTATION POWER3(V3s) DISTRIBUTION

A. V3sCURRENTLIMITERBOX $28A9

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

SC0038P 02 TK 2 PRESS 20 PCM SELMTR --

SCO040P H2 TK 2 PRESS 21 PCM SELMTR C&W

SC206IP FC 2 N2 PRESS(GSEONLY) 1 ......

SC2062P FC 3 N2 PRESS(GSEONLY) 8 ......

SC2067P FC 2 02 PRESS 2 PCM SEL MTR --

SC2068P FC 3 02PRESS 9 PCM SEL MTR --

SC2070P FC 2 H2 PRESS 3 PCM SEL MTR --

SC2071P FC 3 H2 PRESS 7 PCM SEL MTR --

SC2088T FC 2 RADOUT TEMP 11 PCM SELMTR C&W

SC2089T FC 3 PAD OUTTEMP 12 PCM SEL MTR C&W

SC2140R FC 2 H2 FLOW 15 PCM SELMTR C&W

SC2141R FC 3 H2 FLOW 17 PCM SEL MTR C&W

*Fusesl through27are 0.25Amps. Fuses28,29 and 30are 3.0Amps. Numbersin parenthesis
indicatenumberof parameterson samefuse.
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TABLE 7-11.- INSTRUMENTATION - POWER DISTRIBUTION - Continued 

A. V2 CURRENT LIMITER BOX C2BA5 - Concluded 

MEAS 10 MEAS DESCRIPTION FUSE NO." PCM DISPLAY C&W 

CR2100T SYS 1 ENG 14 INJECT TEMP 17 SEL MTR 
CR2110T SYS 2 ENG 24 INJECT TEMP 14 SEL MTR 
CS0220T DOCKING PROBE TEMP B PCM 

B. V2 CURRENT LIMITER BOX C2BA6 (FUSES 10 THROUGH 27) 

MEAS 10 MEAS DESCRIPTION FUSE NO." PCM DISPLAY C&W 

CA1B20T SIDE HS SURF LOC 1 TEMP 13 (4) PCM 
CA1B2lT SIDE HS SURF LOC 5 TEMP 13 (4) PCM 
CA1822T SIDE HS SURF LOC 7 TEMP 13 (4) PCM 
CA1823T SIDE HS SURF LOC 10 TEMP 13 (4) PCM 

CF0460T URINE DUMP NOZZLE TEMP 11 PCM 
CROOO2P CM He TK 2 PRESS 20 PCM SEL MTR 
CROOO4T CM He TK 2 TEMP 19 PCM SEL MTR 

CR0036P CM He MANIF 2 PRESS ZZ PCM C&W 
CR0037P CM He MANIF 1 PRESS Z3 SEL MTR C&W 
CRZl16T SYS Z ENG 25 INJECT TEMP 21 SEL MTR 
CRZ1l9T SYS Z ENG 21 INJECT TEMP 16 SEL MTR 

PANEL 276 CB 3(V3S ) INSTRUMENTATION POWER DISTRIBUTION 

A. V 3S CURRENT LIMITER BOX S2BM 

MEAS ID MEAS DESCRIPTION FUSE NO." PCM DISPLAY C&W 

SC003BP Oz TK 2 PRESS ZO PCM SEL MTR 
SC0040P HZ TK 2 PRESS Zl PCM SEL MTR C&W 
SCZ061P FC 2 NZ PRESS (GSE ONLY) 
SCZ062P FC 3 N2 PRESS (GSE ONLY) B 

SCZ067P FC Z O2 PRESS Z PCM SEL MTR 
SCZ068P FC 3 Oz PRESS 9 PCM SEL MTR 
SCZ070P FC Z H2 PRESS 3 PCM SEL MTR 
SC2071P FC 3 H2 PRESS 7 PCM SEL MTR 

SC208BT FC 2 RAD OUT TEMP 11 PCM SEL MTR C&W 
SCZOB9T FC 3 RAD OUT TEMP 12 PCM SEL MTR C&W 
SC2140R FC Z HZ FLOW 15 PCM SEL MTR C&W 

SCZ141 R FC 3 HZ FLOW 17 PCM SEL MTR C&W 

"Fuses 1 through Z7 are 0.25 Amps. Fuses Z8, 29 and 30 are 3.0 Amps. 
indicate number of parameters on same fuse. 

Numbers in parenthesis 
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TABLE 7-11.- INSTRUMENTATION- POWER DISTRIBUTION- Continued

A. V3sCURRENTLIMITERBOX $28A9- Concluded

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

SC2143R FC 2 02 FLOW 16 PCM SELMTR C&W

SC2144R FC 3 02 FLOW 18 PCM SELMTR C&W
SPOOOIP He TK PRESS 4 PCM ....

SPOOO3P OX TK PRESSl 5 PCM SELMTR C&W

SPOO22H FU/OXVLV l POS 27 (6) PCM ....

SPOO24H FU/OXVLV 3 POS 27 (6) PCM ....

SPOO27H FU/OXVLV 2 POS 27 (6) -- METER --

SPOO29H FU/OXVLV 4 POS 27 (6) -- METER --

SPOO48T SPS FUFEEDLINETEMP 23 PCM METER --

SPOO54T OX LINEI TEMP 24 PCM ....

SPOO55T BAY2 OXIDSUMPTK SURFTEMP 19 PCM ....

SPOO56T BAY 5 FUELSUMPTK SURFTEMP 13 PCM -- --

SPOO66P FUTK PRESS2 22 PCM SELMTR C&W

SPO6OOP SPSVLV ACT PRESSPRI 14 PCM SELMTR --

SPO661P ENG CHAMBERPRESS lO PCM SELMTR --

SPO930P FUELSM/ENGINTERFACEP 6 PCM ....

SMRCS QUADA (Sl9Al) 28 (9)

SMRCS QUADC (S19A3) 29 (9)

STO820K PROTONCT RATECHANI 25 (8) PCM ....

STO821K PROTONCT RATECHAN2 25 (8) PCM ....

STO822K PROTONCT RATECHAN3 25 (8) PCM ....

STO823K PROTONCT RATECHAN4 25 (8) PCM ....

STO830K ALPHACT RATECHANl 25 (8) PCM ....

STO831K ALPHACT RATECHAN2 25 (8) PCM ....

STO832K ALPHACT RATECHAN3 25 (8) PCM ....

STO838K PROTONINTEGCTRATE 25 (8) PCM ....

B. VBsCURRENTLIMITERBOX S28A]3

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

SC0069P 02 TK 2/3MANIFPRESS II PCM -- C&W

SCO070T 02 TK I HTR TEMP ]0 PCM SELMTR --
SC2091T FC 2 RAD INTEMP l PCM ....

SC2092T FO 3 RAD INTEMP 2 PCM ....

SIM CURLIMITERS28A34 29 (12)

SIM CUR LIMITERS28A35 28 (5)

*Fusesl through27 are0.25Amps. Fuses28,29 and 30are 3.0Amps. Numbersinparenthesis
indicatenumberof parametersonsamefuse.
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TABLE 7-11.- INSTRUMENTATION - POWER DISTRIBUTION - Continued 

A. V 3S CURRENT LIMITER BOX S28A9 - Conel uded 

MEAS ID MEAS DESCRIPTION FUSE NO.* PCM DISPLAY C&W 

SC2143R FC 2 O2 FLOW 16 PCM SEL MTR C&W 
SC2144R FC 3 O2 FLOW 18 PCM SEL MTR C&W 
SPOOOl P He TK PRESS 4 PCM 
SPOOD3P OX TK PRESS 1 5 PCM SEL MTR C&W 

SP0022H FU/OX VLV 1 POS 27 (6) PCM 
SP0024H FU/OX VLV 3 POS 27 (6) PCM 
SPOD27H FU/OX VLV 2 POS 27 (6) METER 
SP0029H FU/OX VLV 4 POS 27 (6) METER 

SP0048T SPS FU FEED LINE TEMP 23 PCM METER 
SPOD54T OX LINE 1 TEMP 24 PCM 
SP0055T BAY 2 OXID SUMP TK SURF TEMP 19 PCM 
SP0056T BAY 5 FUEL SUMP TK SURF TEMP 13 PCM 
SP0066P FU TK PRESS 2 22 PCM SEL MTR C&W 
SP0600P SPS VLV ACT PRESS PRI 14 PCM SEL MTR 
SP0661P ENG CHAMBER PRESS 10 PCM SEL MTR 

SP0930P FUEL SM/ENG INTERFACE P 6 PCM 
SM RCS QUAD A (S19Al) 28 (9) 
SM RCS QUAD C (S19A3) 29 (9) 

ST0820K PROTON CT RATE CHAN 1 25 (8) PCM 
ST0821K PROTON CT RATE CHAN 2 25 (8) PCM 
ST0822K PROTON CT RATE CHAN 3 25 (8) PCM 
ST0823K PROTON CT RATE CHAN 4 25 (8) PCM 

ST0830K ALPHA CT RATE CHAN 1 25 (8) PCM 
ST0831 K ALPHA CT RATE CHAN 2 25 (8) PCM 
ST0832K ALPHA CT RATE CHAN 3 25 (8) PCM 
ST0838K PROTON INTEG CT RATE 25 (8) PCM 

B. V 3S CURRENT LIMITER BOX S28A13 

MEAS ID MEAS DESCRIPTION FUSE NO.* PCM DISPLAY C&W 

SCD069P O2 TK 2/3 MANIF PRESS 11 PCM C&W 
SC0070T O2 TK 1 HTR TEMP 10 PCM SEL MTR 
SC209lT FC 2 RAD IN TEMP 1 PCM 
SC2092T FC 3 RAD IN TEMP 2 PCM 

SIM CUR LIMITER S28A34 29 (l2) 
SIM CUR LIMITER S28A35 28 (5) 

*Fuses 1 through 27 are 0.25 Amps. Fuses 28, 29 and 30 are 3.0 Amps. 
indicate number of parameters on same fuse. 

Numbers in parenthesis 

7-5 



CSM
s/c 114

TABLE/-II.-INSTRUMENTATION- POWERDISTRIBUTION- Continued

C. V3sSM RCSQUADA CURRENTLIMITERBOX SIgAI$28A10.

MEAS ID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

SR5OOIP SM He TKA PRESS ]0 PCM SELMTR --

SRSOI3T SMHe TKA TEMP 5 PCM SELMTR --

SRSO25Q SM He PRESS/TEMPRATIOA 7 RCM SELMTR --

SR5065T SM ENG PACKAGEA TEMP l] PCM SELMTR C&W

SRSO69T OXIDFEEDLINEFILTERA TEMP 2 PCM ....

SRSO73T PRI OXIDTK OUTSURFA TEMP 1 PCM ....

SR5729P SM HeM_NFA PRESS 12 PCM ....

SR5733P SMOX MANFA PRESS 17 PCM ....

SR5737P SM FUMANFA PRESS 14 PCM SEL MTR C&W

D. V3sSM RCS QUADC CURRENTLIMITERBOX SI9A3S28AIO.

MEASID MEASDESCRIPTION FUSENO.* PEM DISPLAY C&W

SRSOO3P SMHe TKC PRESS lO PCM SELMTR --

SRSOIST SM He TKC TEMP 5 PCM SELMTR --

SRSO27Q SM He PRESS/TEMPRATIOC 7 PCM SELMTR --

SRSO67T SM ENG PACKAGEC TEMP 11 PCM SELMTR C&W

SR5071T OXIDFEEDLINEFILTERC TEMP 2 PCM ....

SR5075T PRI OXIDTK OUTSURFC TEMP ] PCM ....

SR5817P SM HeMANFC PRESS 12 PCM ....

SRS820P SM OXMANFC PRESS 17 PCM ....

SR5822P SM FUMANFC PRESS 14 PCM SEL MTR C&W

E. V3sCURRENTLIMITERBOX $28A14.

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

SCO052P H2 TK 3 PRESS 17 PCM SEL MTR --

SCOOS3P 02 TK 3 PRESS 6 PCM SEL MTR --

SCO072T 02 TK 3 HTR TEMP 10 PCM SELMTR --

F. V3sSIM CURRENTLIMITERBOX $28A34.

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

SLIO43P PAN CAMERAN_ TK PRESS l PCM ....
SLI204T SIM TEMP4, BMI,XS278,R62 9 PCM ....

SLI206T SIM TEMP6, BM6,XS 257,R62 5 PCM ....

SLI2I]T PAN CAMERAN2 LINEINTEMP lI PCM ....

SLI212T PAN CAMERAN2TK TEMP 13 PCM ....

*Fusesl through27 are0.25Amps. Fuses28,29 and30 are 3.0Amps. Numbersinparenthesis
indicatenumberof parametersonsamefuse.
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TABLE 7-11.- INSTRUMENTATION - POWER DISTRIBUTION - Continued 

C. V 35 SM RCS QUAD A CURRENT LIMITER BOX S19A1 S28A10. 

MEAS ID MEAS DESCRIPTION FUSE NO.* PCM DISPLAY C&W 

SR5001 P SM He TK A PRESS 10 PCM SEL MTR 
SR5013T SM He TK A TEMP 5 PCM SEL MTR . 
SR5025Q SM He PRESS/TEMP RATIO A 7 PCM SEL MTR 
SR5065T SM ENG PACKAGE A TEMP 11 PCM SEL MTR C&W 

SR5069T OXID FEED LINE FILTER A TEMP 2 PCM 
SR5073T PRI OXID TK OUT SURF A TEMP 1 PCM 

SR5729P SM He MANF A PRESS 12 PCM 
SR5733P SM OX MANF A PRESS 17 PCM 
SR5737P SM FU MANF A PRESS 14 PCM SEL MTR C&W 

D. V 35 SM RCS QUAD C CURRENT LIMITER BOX S19A3 S28A10. 

MEAS ID MEAS DESCRIPTION FUSE NO.* PCM DISPLAY e&W 

SR5003P SM He TK e PRESS 10 peM SEL MTR 
SR5015T SM He TK C TEMP 5 PCM SEL MTR 
SR5027Q SM He PRESS/TEMP RATIO C 7 PCM SEL MTR 
SR5067T SM ENG PACKAGE e TEMP 11 PCM SEL MTR C&W 

SR5071T OXID FEED LINE FILTER C TEMP 2 PCM 
SR5075T PRI OXID TK OUT SURF e TEMP 1 PCM 

SR5B17P SM He MANF C PRESS 12 PCM 
SR5820P SM OX MANF C PRESS 17 PCM 
SR5822P SM FU MANF C PRESS 14 PCM SEL MTR C&W 

E. V35 CURRENT LIMITER BOX S28A14. 

~ MEAS DESCRIPTION FUSE NO.* fQ1 P.!2.!'ill .fMi 
SC0052P H2 TK 3 PRESS 17 PCM SEL MTR 
SC0053P O2 TK 3 PRESS 6 PCM SEL MTR 
SCOO72T 02 TK 3 HTR TEMP 10 PCM SEL MTR 

F. V 35SIM CURRENT L1IHTER BOX S28A34. 

~ MEAS DESCRIPTION FUSE NO.* fQ1 P.!2.!'ill .fMi 
SLlO43P PAN CAMERA N? TK PRESS PCM 
SLl204T SHl TEMP 4, BM1, XS 278, R62 9 PCM 
SLl206T SIM TEMP 6, BM6, XS 257, R62 5 PCM 
SL1211T PAN CAMERA N2 LINE IN TEMP 11 PCM 
SL1212T PAN CAMERA N2 TK TEMP 13 PCM 

*Fuses 1 through 27 are 0.25 Amps. Fuses 28, 29 and 30 are 3.0 Amps. 
indicate number of parameters on same fuse. 

Numbers in parenthesis 
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TABLE7-11.-INSTRUMENTATION- POWERDISTRIBUTION- Continued

F. V3sSIM CURRENTLIMITERBOX$28A34- Concluded.

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

SLI215T MOM BOXTEMP !5 PCM ....

SLI217T SIM TEMP17, BM6,XS 305,R62 3 PCM ....

SL1273C LS HFANT l MTR CUR 6 {2} ....

SL1274C LS HFANT 2 MTR CUR 6 (2) (64KBPS) ....

STO562T TLM 2 MASTERUNITTEMP 29 PCM ....

STO563T TLM 2 SLAVEUNITTEMP 30 PCM ....

STO567T TLM 2 MASTERUNIT5 VOLTREF. 17 (2) (64 KBPS) ....

STO568T TLM 2 SLAVEUNIT5 VOLTREF. 17 (2) (64KBPS) ....

SIM BAY BUFFERAMPLIFIER($28A33) 20 (SIMBAYTIMING)

G. V3sSIM CURRENTLIMITERBOX S28A35.

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

SLIIO9T UVSELECTRONICTEI;P 5 PC_I ....

SLI_O2T SII.ITEHP2, B_II, XS221,R62 3 PCFI ....

SLI220T SII.ITE_]P20,SHELF,XS206.5,R70 lO PCrl ....

SLI221T SII.ITEHP21,SHELF,XS236.5,R70 I PCM ....

SLI223T HFA_T SPRTSIIAFTHS TErIP II PCI; ....

4. PANEL 276 CB 4(V4s)INSTRUMENTATION POWER DISTRIBUTION1

A. V4sCURRENTLIMITERBOXS28AI2.

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

SC0037P 02TK l PRESS 22 PCM SELMTR C&W

SC0039P H2 TK I PRESS 5 PCM METER C&W

SCO071T 02TK 2 HTR TEMP lO PCM SELMTR --

SC2060P FC 1 N2 PRESS(GSEONLY) 8 ......

SC2066P FC I 02PRESS g PCM SELMTR --

SC2069P FC I H2 PRESS 7 PCM SELMTR --

SC2087T FC I RADOUTTEMP 12 PCM SELMTR C&W

SC2139R FC I H2 FLOW 17 PCM SELMTR C&W

SC2142R FC l 02 FLOW 18 PCM SELMTR C&W

S'POO45T SPS VLV BODYTEMP - 13 PCM ....

SPOO57T FULINEI TEMP 15 PCM ....

STOB40T NUCLEARPARTDETTEMP(SENSOR} 2 (2)

(SIGOOND) 3 PCM ....

STO841T NUCLEARPARTANALTEMP(SENSOR) 2 (2)

(SIGCOND) I PCM ....

B. V4sCURRENTLIMITERBOX $28A7.

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

SC2O90T FC l RAD INTEMP 13 PCM ....

*Fusesl through27 are0.25Amps. Fuses28,29 and30 are3.0 Amps. Numbersin parenthesis
indicatenumberof parameterson samefuse.
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TABLE 7-11.- INSTRUMENTATION - POWER DISTRIBUTION - Continued 

F. V
3S 

SIM CURRENT LIMITER BOX S28A34 - Concluded. 

MEAS ID 

SL1215T 
SL1217T 

SLl273C 
SLl274C 

ST0562T 
ST0563T 
ST0567T 
ST0568T 

SIM BAY 

MEAS DESCRIPTION 

MOM BOX TEMP 
SIM TEMP 17, BM6, XS 305, R62 

LS HF ANT 1 MTR CUR 
LS HF ANT 2 MTR CUR 

TLM 2 MASTER UNIT TEMP 
TLM 2 SLAVE UNIT TEMP 
TLM 2 MASTER UNIT 5 VOLT REF. 
TLM 2 SLAVE UNIT 5 VOLT REF. 

BUFFER AMPLIFIER (S28A33) 

FUSE NO.* 

15 
3 

6 (2) 

6 (2) 

29 
30 
17 (2) 
17 (2) 

20 

G. V3S SIM CURRENT LIMITER BOX S28A35. 

~ 

SL 1109T 
SLl<:02T 

SLl220T 
SLl22lT 
SLl223T 

MEAS DESCRIPTION FUSE NO.* 

UVS ELECTRONIC TEI;P ~ 

SHI THIP 2, Bf! I, XS 221, RG2 3 

SHI TE'IP 20, SHELF, XS206.5, R70 10 
sm WIP 21, SHELF, XS236.5, R70 1 
HF AIlT SPRT SII AFT HS TEl-IP 11 

till ~ C&W 

PCr1 
PCM 

(64 KBPS) 

PCI1 
WI 

. (64 KBPS) 
(64 KBPS) 

(SIM BAY TIMING) 

PCM DISPLAY C&W 

PCII 
PCM 

pcn 
PC" 
PCI; 

PANEL 276 CB 4(V4S) INSTRUMENTATION POWER OISTRIBUTION 

A. V4S CURRENT LIMITER BOX S28A12. 

MEAS ID 

SC0037P 
SC0039P 
SC007lT 

SC2060P 
SC2066P 
SC2069P 

SC2087T 
SC2139R 
SC2142R 

SP0045T 
SP0057T 
ST0840T 

ST084lT 

MEAS DESCRIPTION 

O2 TK 1 PRESS 
H2 TK 1 PRESS 
O2 TK 2 HTR TEMP 

FC 1 N2 PRESS (GSE ONLY) 
FC 1 O2 PRESS 
FC 1 H2 PRESS 

FC 1 RAD OUT TEMP 
FC 1 H2 FLOW 

FC~OLFL_O_W~~ 

SPS VLV BODY TEMP 
FU LINE 1 TEMP 
NUCLEAR PART DET TEMP (SENSOR) 

(SIG COND) 
NUCLEAR PART ANAL TEMP (SENSOR) 

(SIG COND) 

B. V4S CURRENT LIMITER BOX S28A7. 

flEAS ID 

SC2090T 

flEAS DESCRIPTION 

FC 1 RAD IN TEMP 

FUSE NO.* 

22 

5 

10 

8 

9 

7 

12 
17 

18 

13 
15 
2 (2) 

3 

2 (2) 

FUSE NO.* 

13 

PCM DISPLAY C&W 

PCM SEL MTR C&W 
PCM METER C&W 
PCM SEL MTR 

PCM SEL MTR 
PCM SEL MTR 

PCM SEL MTR C&W 
PCM SEL MTR C&W 
PCM SEL MTR C&W 

PCM 
PCM 

peM 

PCM 

PCM DISPLAY C&W 

PCM 

*Fuses 1 through 27 are 0.25 Amps. Fuses 28, 29 and 30 are 3.0 Amps. Numbers in parenthesis 
indicate number of parameters on same fuse. 
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• TABLE7-11.- INSTRUMENTATION- POWERDISTRIBUTION- Concluded

B. V4sDURRENTLIMITERBOXS28A7- Concluded.

MEASID MEASDESCRIPTION FUSENO.* PCM DISPLAY C&W

SPOOO6P FUTK PRESSl I PCM SELMTR C&W

SPOOITT LOWERHe TANKTEMP 5 PCM ....

SPOO23H FU/OXVLV 2 POS 22 (4) PCM ....

SPOO25H FU/OXVLV 4 POS 22 (4) PCM ....

SPOO26H FU/OXVLV 1 POS 22 (4) -- METER --

SPOO28H FU/OXVLV 3 POS 22 (4) -- METER --

SPOO33P OX TK PRESS2 6 PCM SELMTR C&W
SPOO35P HeTK PRESS 8 -- SELMTR --

SPOO49T SPSOX FEEDLINETEMP 18 PCM SELMTR --

SPOOS8T OXIDSTORAGETK SURFTEMP 7 PCM ....

SPOO59T FUELSTORAGETK SURFTEMP II PCM ....

SPO6OIP SPSVLV ACTPRESSSEC 14 PCM SELMTR --

SPO931P OXSM/ENGINTERFACEPRESS 3 PCM ....

SM RCS QUADB (SI9A2) 28 (9)

SM RCS QUADD (S19A4) 29 (9)

C. V4sSM RCSQUADB CURRENTLIMITERSIgA2S28AlO.

MEASID MEASDESCRIPTION FUSENO.*_ PEM DISPLAY D&W

SR5OO2P SMHe TK B PRESS lO PCM SEL MTR --

SR5014T SMHe TKB TEMP 5 PCM SEL MTR --

SR5026Q SM He PRESS/TEMPRATIOB 7 PCM SEL MTR --

SR5066T SMENG PACKAGEB TEMP II PCM SEL MTR C&W

SR5070T OXIDFEEDLINEFILTERB TEMP 2 PCM ....

SR5074T PRIOXIDTK OUTSURFB TEMP 1 PCM ....

SR5776P SM HeMANFB PRESS 12 PCM ....

SRS780P SMOXMANFB PRESS 17 PCM ....

SR5784P SM FUMANFB PRESS 14 PCM SEL MTR C&W

D. V4sSM RCSQUADD CURRENTLIMITERSIgA4S28AIO.

MEASID MEASDESCRIPTION FUSENO.* PEM DISPLAY C&W

SR5OO4P SM HeTK D PRESS lO PCM SELMTR --

SR5OI6T SM HeTK D TEMP 5 PCM SELMTR --

SR5028Q SM He PRESS/TEMPRATIOD 7 PCM SELMTR --

SR5068T SM ENG PACKAGED TEMP II PCM SELMTR D&W

SR5072T OXIDFEEDLINEFILTERD TEMP 2 PCM ....

SR5076T PRI OXIDTK OUTSURFD TEMP l PCM ....

SRS821P SM OXMANFD PRESS 17 PCM ....

SR5823P SM FUMANFQ PRESS 14 PCM SELMTR C&W

SR5830P SM HeMANFD PRESS 12 PCM ....

*FusesI through27 are0.25Amps. Fuses28, 29and 30are 3.0Amps. Numbersinparenthesis
indicatenumberof parameterson samefuse.
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TABLE 7-11.- INSTRUMENTATION - POWER DISTRIBUTION - Concluded 

B. V 4S CURRENT LIMITER BOX S28A7 - Concluded. 

MEAS 10 MEAS DESCRIPTION FUSE NO.- PCM DISPLAY C&W 

SPOOO6P FU TK PRESS 1 1 PCM SEL MTR C&W 

SPOOllT LOWER He TANK TEMP 5 PCM 

SP0023H FU/OX VLV 2 POS 22 (4) PCM 

SPOO25H FU/OX VLV 4 POS 22 (4) PCM 

SPOO26H FU/OX VLV 1 POS 22 (4) METER 

SPOO2BH FU/OX VLV 3 POS 22 (4) METER 
SPOO33P OX TK PRESS 2 6 PCM SEL MTR C&W 
SPOO35P He TK PRESS 8 SEL MTR 

SPOO49T SPS OX FEED LINE TEMP 18 PCM SEL MTR 
SP0058T OXID STORAGE TK SURF TEMP 7 PCM 
SP0059T FUEL STORAGE TK SURF TEMP 11 PCM 

SP0601P SPS VLV ACT PRESS SEC 14 PCM SEL MTR 
SP0931P OX SM/ENG INTERFACE PRESS 3 PCM 

SM RCS QUAD B (S19A2) 28 (9) 
Srf RCS QUAD D (S19A4) 29 (9) 

C. V4S SM RCS QUAD B CURRENT LIMITER S19A2 S28A1O. 

MEAS ID MEAS DESCRIPTION FUSE NO.- PCM DISPLAY C&W 

SRSOO2P SM He TK B PRESS 10 PCM SEL MTR 
SRS014T SM He TK B TEMP 5 PCM SEL MTR 
SR5026Q SM He PRESS/TEMP RATIO B 7 PCM SEL MTR 
SR5066T SM ENG PACKAGE B TEMP 11 PCM SEL MTR C&W 

SR5070T OXID FEED LINE FILTER B TEMP 2 PCM 
SR5074T PRI OXID TK OUT SURF B TEMP PCM 

SR5776P SM He MANF B PRESS 12 PCM 
SRS780P SM OX MANF B PRESS 17 PCM 
SRS784P SM FU MANF B PRESS 14 PCM SEL MTR C&W 

O. V 4S SM RCS QUAD D CURRENT LIMITER S19A4 S28A10. 

MEAS 10 MEAS DESCRIPTION FUSE NO.- PCM DISPLAY C&W 

SRS004P SM He TK D PRESS 10 PCM SEL MTR 
SRS016T SM He TK D TEMP 5 PCM SEL MTR 
SRS028Q SM He PRESS/TEMP RATIO D 7 PCM SEL MTR 
SRS068T SM ENG PACKAGE D TEMP 11 PCM SEL MTR C&W 

SR5072T OXID FEED LINE FILTER D TEMP 2 PCM 
SRS076T PRI OXID TK OUT SURF D TEMP PCM 

SRS821P SM OX MANF D PRESS 17 PCM 
SR5823P SM FU MANF Q PRESS 14 PCM SEL MTR C&W 
SRS830P SM He MANF D PRESS 12 PCM 

"Fuses 1 through 27 are 0.2S Amps. Fuses 28, 29 and 30 are 3.0 Amps. Numbers in parenthesis 
indicate number of parameters on same fuse. 
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7.2 PCM EQUIPMENT (51.2 KBPS) SYSTEM NOTES

7.2.1 General Description

The PCM equipment consists of a programer, an analog multiplexer,

an analog coder, a digital multiplexer, and an output shift

register. The programer maintains primary control of all

functioning units and may be commanded to operate in a high-

bit rate (51.2 kbps) format or a low-bit rate (16. kbps) format.

7.2.2 Pro_ramer Timing

The programer timing is provided by a 512 kHz signal from the

central timing equipment (CTE). However, if the CTE signal is

not present, the programer will automatically switch to an

internal oscillator.

7.2.3 Backup Circuits

Quad redundant curcuits, fail safe circuits, two of three voting

logic circuits, and block redundant circuits are used such that

a single component failure will cause the loss of no more than

five parameters. The programer, frame counter, analog coder,

and the output shaft register are block redundant circuits,

which are initialized to the primary block when power is first

applied. Error detection circuits will cause automatic switch-

over to the redundant block for a primary block failure.

7.2.4 Formats

The programer may be commanded to operate in a high-bit rate

(51.2 kbps) format or a low-bit rate (1.6 kbps) format as shown

on Drawing 7.2. The format ID word will indicate a requested format

change one subframe prior to NHZ output change,
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The PCM equipment consists of a programer, an analog multiplexer, , 
an analog coder, a digital multiplexer, and an output shift 

register. The programer maintains primary control of all 

functioning units and may be commanded to operate in a high­

bit rate (51.2 kbps) format or a low-bit rate (16. kbps) format. 

Programer Timing 

The programer timing is provided by a 512 kHz signal from the 

central timing equipment (CTE). However, if the CTE signal is 

not present, the programer will automatically switch to an 

internal oscillator. 

Backup Circuits 

Quad redundant curcuits, fail safe circuits, two of three voting 

logic circuits, and block redundant circuits are used such that 

a single component failure will cause the loss of no more than 

five parameters. The programer, frame counter, analog coder, 

and the output shaft register are block redundant circuits, 

which are initialized to the primary block when power is first 

applied. Error detection circuits will cause automatic switch­

over to the redundant block for a primary block failure. 

Formats 

The programer may be commanded to operate in a high-bit rate 

(51.2 kbps) format or a low-bit rate (1~6 kbps) format as shown 

on Drawing 7.2. The format ID word will indicate a requested format 

change one subframe prior_to NRZ output change. 
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7.2.4.1 Hish-bit rate formats.- In HBR, all input parameter gates will

be sampled at least once during a data cycle at sampling rates

from 1 s/s to 200 s/s.

7.2.4.2 Low-bit rate formats.- In LBR, only selected input parameter

gates will be sampled at 1 s/s with both the command module

computer gate (51DS1) and UDL validity gate (51DP2) being

sampled at lO s/s.

7.2.5 Parameter Capabilities

PCM equipment parameter capabilities, both HBR and LBR, are

listed in Table 7-III.

7.2.6 Operating Characteristics

PcM equipment operating characteristics are shown in

Table7-1V. •_

7-11

* 

7.2.4.1 

7.2.4.2 

CSM 
s/c 114 

High-bit rate formats.- In HBR, all input parameter gates will 

be sampled at least once during a data cycle at sampling rates 

from 1 s/s to 200 s/s. 

Low-bit rate formats.- In LBR, only selected input parameter 

gates will be sampled at 1 sIs with both the command module 

computer gate (51DS1) and UDL validity gate (5lDP2) being 

sampled at 10 sis. 

Parameter Capabilities 

PCM equipment parameter capabilities, both HBR and LBR, are 

listed in Table 7-111. 

Operating Charact.eristics 

PCM equipment operating characteristics are shown in 

Table 7-IV. 
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TABLE7-111.-PCM EQUIPMENTPARAMETERCAPABILITIES

ITEMN.__O. ITEMDESCRIPTION HBR FORMAT LBR FORMAT

I. BIT RATE 51.2KBPS 1.6 KBPS

2. WORDRATE(8-BITWORDS) 6400W/S 200 W/S

3. FRAMERATE 50 F/S l F/S

4. HL ANALOGCHANNELS(0-5VDC) 4 @ 200S/S --

16 @ lO0S/S --

15 @ 50 S/S --

180@ lO S/S 50 @ ] S/S

150 @ 1 SIS 50 @ 1 S/S

5. 32-BITPARALLELDIGITALCHANNEL I @ 10 S/S 1 @ I S/S

6. 16-BITPARALLELDIGITALCHANNELS I @ 200 S/S --

7. 8-BITPARALLELDIGITALCHANNELS l @ 50 S/S I @ lO S/S

31 @ lO S/S 29 @ l S/S

8. 40-BITSERIALDIGITALCHANNEL l @ 50 S/S l @ lO S/S

9. 8-BITSYNCWORDS 3 @ 50 S/S 3 @ l S/S

WORDl - 00000101

WORD2 - 01111001

WORD3 - 10110111

10. 8-BITFRAMECOUNTWORD I @ 50 S/S l @ l S/S

(TWO"ONE"BITSPLUS6 BITSFRAMECOUNT)

11. 8-BITFORMATIDWORD I @ 1 S/S I @ l S/S

HBR - OllO0110

LBR - 10011001

12. 8-BITOUTPUTSHIFTREGISTERTESTWORDS 2 @ lO S/S 2 @ 1S/S

13. UNAVAILABLE8-BITWORDS 29 @ I S/S --

7-12
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TABLE 7-111.- PCM EQUIPMENT PARAMETER CAPABILITIES 

ITEM NO. ITEM DESCRIPTION HBR FORMAT LBR FORMAT 

1. BIT RATE 51.2 KBPS 1.6 KBPS 

2. WORD RATE (8-8IT WORDS) 6400 WIS 200 WIS 

3. FRAME RATE 50 F/S 1 F IS 

4. HL ANALOG CHANNELS (0-5 VDC) 4 @ 200 SIS 
16 @ 100 SIS 
15 @ 50 SIS 

180 @ 10 SIS 50 @ 1 SIS 
150 @ 1 SIS 50 @ 1 SIS 

5. 32-BIT PARALLEL DIGITAL CHANNEL @ 10 SIS 1 @ 1 SIS 

6. 16-BIT PARALLEL DIGITAL CHANNELS 1 @ 200 SIS 

7. 8-BIT PARALLEL DIGITAL CHANNELS 1 @ 50 SIS 1 @ 10 SIS 
31 @ 10 SIS 29 @ 1 SIS 

8. 40-BIT SERIAL DIGITAL CHANNEL 1 @ 50 SIS 1 @ 10 SIS 

9. 8-B IT SYNC WORDS 3 @ 50 SIS 3 @ 1 SIS 

WORD 1 - 00000101 
WORD 2 - 01111001 
WORD 3 - 10110111 

10. 8-BIT FRAME COUNT WORD 1 @ 50 SIS 1 @ 1 SIS 
(TWO "ONE" BITS PLUS 6 BITS FRAME COUNT) 

11. 8-BIT FORMAT ID WORD 1 @ 1 SIS 1 @ 1 SIS 

HBR - 011 00110 
LBR - 10011001 

12. 8-BIT OUTPUT SHIFT REGISTER TEST WORDS 2 @ 10 SIS 2 @ 1 SIS 

13. UNAVAILABLE 8-BIT WORDS 29 @ 1 SIS 

7-12 
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TABLE 7-1V.- PCM EQUIPMENTOPERATING CHARACTERISTICS

ITEMNO. ITEMDESCRIPTION FUNCTIONOR VALUE

I. WEIGHT 40 LBSMAX

2. POWER 2] WATTSAC MAX

3. INPUTVOLTAGE I15 VAC,3-PHASE,400Hz

4. OPERATINGTEMP 32 TO 135° F

5. WARMUPTIME lO SEC

6. EXTERNALCLOCKAND SUBPRAMESYNC

EXTERNALCLOCKFREQ(FROMCTE) 512 KHz

SUBFRAMESYNCPRR l PPS

PULSEVOLTAGE 3 ± 0.5 VOLTS

INTERPULSEVOLTAGE 0 TO 0.2 VOLTS

7. GSE POWERINPUT(FORPCM RZ OUTPUT)

VOLTAGE II ± 0.3 VOLTS

CURRENT 400 MA MAX

8. DATAINPUT

8.1 ANALOGINPUTS

MAX VOLTAGERANGE -l TO +16 VOLTS

DATAVOLTAGERANGE 0 TO 5 VOLTS

SOURCEIMPEDANCE 5K OHMSMAX

SAMPLINGIMPEDANCE l MEGOHMMIN

NON-SAMPLINGIMPEDANCE 50MEGOHMMIN

UNUSEDINPUTS NORMALLYGROUNDED

8.2 PARALLELDIGITALINPUTS

MAX VOLTAGERANGE -2 TO +32 VOLTS

LOGICONE 4.0 TO lO.OVOLTS

LOGICZERO 0 ± 0.5 VDC

SOURCEIMPEDANCE 5K OHMSMAX

NO CONNECTION LOGICONE

UNUSEDINPUTS NORMALLYOPEN

9. SERIALDIGITALINTERFACE

MAX VOLTAGERANGE -6.0TO +13.0VOLTS

LOGICONE 4.5 TO lO.OVOLTS

LOGICZERO -6.0TO +0.5VOLTS

STARTPULSE(l BIT TIMEPRIORTO
FIRSTCLOCKPULSE) 4.5 ± 1 VOLT

7-13
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TABLE 7-IV.- PCM EQUIPMENT OPERATING CHARACTERISTICS 

ITEM NO. ITEM DESCRIPTION FUNCTION OR VALUE 

1. WEIGHT 40 LBS MAX 

2. POWER 21 WATTS AC MAX 

3. INPUT VOLTAGE 115 VAC. 3-PHASE. 400 Hz 

4. OPERATING TEMP 32 TO 135 0 F 

5. WARMUP TIME 10 SEC 

6. EXTERNAL CLOCK AND SUB FRAME SYNC 

EXTERNAL CLOCK FREQ (FROM CTE) 512 KHz 
SUB FRAME SYNC PRR 1 PPS 
PULSE VOLTAGE 3 ± 0.5 VOLTS 
INTERPULSE VOLTAGE o TO 0.2 VOLTS 

7. GSE POWER INPUT (FOR PCM RZ OUTPUT) 

VOLTAGE 11 ± 0.3 VOLTS 
CURRENT 400 MA MAX 

8. DATA INPUT 

8.1 ANALOG INPUTS 

MAX VOLTAGE RANGE -1 TO +16 VOLTS 
DATA VOLTAGE RANGE o TO 5 VOLTS 
SOURCE IMPEDANCE 5K OHMS MAX 
SAMPLING IMPEDANCE 1 MEGOHM MIN 
NON-SAMPLING IMPEDANCE 50 MEGOHM MIN 
UNUSED INPUTS NORMALLY GROUNDED 

8.2 PARALLEL DIGITAL INPUTS 

MAX VOLTAGE RANGE -2 TO +32 VOLTS 
LOGIC ONE 4.0 TO 10.0 VOLTS 
LOGIC ZERO o ± 0.5 VDC 
SOURCE IMPEDANCE 5K OHMS MAX 
NO CONNECTION LOGIC ONE 
UNUSED INPUTS NORMALLY OPEN 

9. SERIAL DIGITAL INTERFACE 

MAX VOLTAGE RANGE -6.0 TO +13.0 VOLTS 
LOGIC ONE 4.5 TO 10.0 VOLTS 
LOGIC ZERO -6.0 TO +0.5 VOLTS 
START PULSE (1 BIT TIME PRIOR TO 

FIRST CLOCK PULSE) 4.5 ± 1 VOLT 
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TABLE7-1V.-PCM EQUIPMENTOPERATINGCHARACTERISTICS- Concluded

ITEMNO. ITEMDESCRIPTION FUNCTIONOR VALUE

9. SERIALDIGITALINTERFACE- Concluded

40 CLOCKPULSES(AT OUTPUTBIT RATE) 4.5 ± l VOLT

STOPPULSE(lBIT TIMEAFTERLAST
CLOCKPULSE) 4.5 ± l VOLT

lO. CALIBRATIONSIGNALS

15%VOLTAGE 0.75± .OlVOLT

85% VOLTAGE 4.25± .01VOLT

If. ANALOGENCODING(8-BIT

ZEROOR LESSVOLTS OOOO00Ol

5.00OR GREATERVOLTS lllllllO

NO EXTERNALCONNECTION RANDOMOUTPUT

ACCURACY 52 COUNTS

OUTPUTSEQUENCE MSB FIRST

12. ISOLATEDPCMOUTPUTS

12.1 NRZ-COUTPUTS(TO PMPAND DSE)

LOGICONE 6 ± 0.6 VOLTS

LOGICZERO 0 TO 0.8 VOLTS

12.2 RZ OUTPUT(TOGSE)

LOGICONE 4.0 TO 6.5 VOLTS

LOGICZERO -0.25TO O.O VOLTS

13. DATARATETIMING(TODSE)

FREQUENCY(SQUAREWAVE) 1.6 OR 51.2KBPS

P-PVOLTAGE 4.0TO 6.5 VOLTS

PHASINGTO RZ OUTPUT ±0.6_ SEC

14. SUBCARRIERREFERENCE(TO PMP)

FREQUENCY(SQUAREWAVE) 512 kHz

P-PVOLTAGE 4.0TO 6.5 VOLTS

PHASINGTO RZ OUTPUT ± I _ SEC

15. DATARATEINDICATOR(TOPMP AND UDL)

HBR 5.5 ± l.O VOLT

LBR 0 ± 0.8 VOLT

TRANSITIONTIMEPRIORTO NRZ
OUTPUTCHANGE 2 TO 6 _ SEC
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TABLE 7-IV.- PCM EQUIPMENT OPERATING CHARACTERISTICS - Concluded 

ITEM NO. ITEM DESCRIPTION FUNCTION OR VALUE 

9. SERIAL DIGITAL INTERFACE - Concluded 

40 CLOCK PULSES (AT OUTPUT BIT RATE) 4.5 ± 1 VOLT 
STOP PULSE (1 BIT TIME AFTER LAST 

CLOCK PULSE) 4.5 ± 1 VOLT 

10. CALIBRATION SIGNALS 

15% VOLTAGE 0.75 ± .01 VOLT 
85% VOLTAGE 4.25 ± .01 VOLT 

11. ANALOG ENCODING (8-BIT 

ZERO OR LESS VOLTS 00000001 
5.00 OR GREATER VOLTS 11 III 110 
NO EXTERNAL CONNECTION RANDOM OUTPUT 
ACCURACY ±2 COUNTS 
OUTPUT SEQUENCE MSB FIRST 

12. ISOLATED PCM OUTPUTS 

12.1 NRZ-C OUTPUTS (TO PMP AND DSE) 

LOGIC ONE 6 ± 0.6 VOLTS 
LOGIC ZERO o TO 0.8 VOLTS 

12.2 RZ OUTPUT (TO GSE) 

LOGIC ONE 4.0 TO 6.5 VOLTS 
LOGIC ZERO -0.25 TO 0.0 VOLTS 

13. DATA RATE TIMING (TO DSE) 

FREQUENCY (SQUARE WAVE) 1.6 OR 51.2 KBPS 
P-P VOLTAGE 4.0 TO 6.5 VOLTS 
PHASING TO RZ OUTPUT ±0.6 ~ SEC 

14. SUBCARRIER REFERENCE (TO PMP) 

FREQUENCY (SQUARE WAVE) 512 kHz 
P-P VOLTAGE 4.0 TO 6.5 VOLTS 
PHASING TO RZ OUTPUT ± 1 ~ SEC 

15. DATA RATE INDICATOR (TO PMP AND UDL) 

HBR 5.5 ± 1.0 VOLT 
LBR o ± 0.8 VOLT 
TRANSITION TIME PRIOR TO NRZ 

OUTPUT CHANGE 2 TO 6 ~ SEC 
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7.3 COLUMN DEFINITIONS FOR PCM EQUIPMENT PARAMETER LOADING
TABLES 7-V THROUGH 7-XVIII.

7.3.1 Column i - "MEAS ID"

The measurement ID consists of seven characters: two letters

followed by four numbers and one letter.

A. Module Code

The first character, a letter, designates the measurement

location by module according to the following code:

- adapter

B - booster

C - command module

- launch escape tower

S - service module

B. Functional Subsystem Code

The second character, also a letter, denotes the subsystem

wherein the measurement originates according to this code:

A - structures

- electrical power

- master events sequence controller

- earth landing sequence controller

F - environment control

- guidance & navigation

H - stabilization control

- crew equipment

- flight technology

- scientific equipment

- service propulsion

R - reaction control

- L/V emergency detection

T - communications and instrumentation
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COLUMN DEFINITIONS FOR PCM EQUIPMENT PARAMETER LOADING 
TABLES 7-V THROUGH 7-XVIII. 

Column 1 - "MEAS ID" 

The measurement ID consists of seven characters: two letters 

followed by four numbers and one letter. 

A. Module Code 

The first character, a letter, designates the measurement 

location by module according to the following code: 

A - adapter 

B - booster 

C - command module 

L - launch escape tower 

S - service module 

B. Functional Subsystem Code 

The second character, also a letter, denotes the subsystem 

wherein the measurement originates according to this code: 

A - structures 

C - electrical power 

D - master events sequence controller 

E - earth landing sequence controller 

F - environment 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 
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C. Discrete Number

The next four characters, three through six, are discrete

numbers, listed sequentially within each subsystem.

D. Measurement Classification

The last character denotes the type of measurement

according to the following code:

A - acceleration

B - phase

C - current

D - vibration

E - power

F - frequency

G- force

H - position/attitude

J - biomedical

- radiation

- velocity

- mass

- camera/resistance

Z - pressure

- quantity

- rate

- strain

- temperature

- undefined

V - voltage

W - time

X - discrete event

Y - accoustical

Z - pH - acidity

7-16
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C. Discrete Number 

The next four characters, three through six, are discrete 

numbers, listed sequentially within each subsystem. 

D. Measurement Classification 

The last character denotes the type of measurement 

according to the following code: 

A - acceleration 

B - phase 

C - current 

D - vibration 

E - power 

F - frequency 

G - force 

H - position/attitude 

J - biomedical 

K - radiation 

L - velocity 

11 - mass 

~ - camera/resistance 

P - pressure 

.9. - quant i ty 

B. - rate 

.§ - strain 

T - temperature 

.1! - undefined 

V - voltage 

W - time 

X - discrete event 

Y - accoustical 

Z - pH - acidity 
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7.3.2 Column 2 - "MEAS DESCRIPTION"

The measurement description is a brief, definitive title for each

measurement. Standard abbreviations are used where applicable.

7.3.3 Column3 - "TM"

The telemetrycolumn containsan alpha characterand a numeral.

A. The alpha characterindicatesthe type Of signalmeasured

as follows:

H - high level analog

E - event (onebit)

D - digital word (more than one bit)

S - serial digitalword (morethan one bit)

B. The numeric character indicates the telemetry format as

follows:

i - HBR format only

2 - HBR and LBR formats

7.3.4 Column h - "CHAN CODE"

Tne channel code contains information giving the high-bit rate

(HBR) sample rate, the type of parameter measurement (analog,

digital, etc.), and the channel code number associated with

that type of measurement as in the following example:

2 2 A i

I_Channel Code Number*

A - analog, high level (0-5 Vdc)

DP - digital, parallel

DS - digital, serial
E - event

Number of zeros following first digit

in HBR sample rate

First digit in HBR sample rate

*In the case of events, this number will be followed by a

hyphen and a second number. The second number will refer
to the bit location in an 8-bit word.
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Column 2 - "MEAS DESCRIPTION" 

The measurement description is a brief, definitive title for each 

measurement. Standard abbreviations are used where applicable. 

Column 3 - "TM" 

The telemetry column contains an alpha character and a numeral. 

A. The alpha 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) 

B. The numeric character indicates the telemetry format as 

follows: 

1 - HBR format only 

2 - HBR and LBR formats 

Column 4 - "CHAN CODE" 

Tne channel code contains information giving the high-bit rate 

(HBR) sample rate, the type of parameter measurement (analog, 

digital, etc.), and the channel code number associated with 

that type of measurement as in the following example: 

2 2 A 1 

L Channel Code Number* 

I
A - analog, high level (0-5 Vdc) 
DP - digital, parallel 
DS - digital, serial 
E - event 

'------------------Number of zeros following first digit 
in HBR sample rate 

~--------------------- First digit in HBR sample rate 

*In the case of events, this number will be followed by a 
hyphen and a second number. The second number will refer 
to t~e bit location in an 8-bit word. 
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7.3.5 Column 5 - "HBR FR - WD"

This column, consisting of two numbers followed by a hyphen and

three more numbers, designates the high-bit rate frame and word

location of the first sample of the parameter.

7.3.6 Column 6 - "LBR WD"

The three digit number in this column refers to the Parameter

low-bit rate word location if applicable.

7.3.7 Column 7 - "DATA RANGE"

The data range column indicates the required PCM range of the

parameter. The specific calibration curve should be used to

determine the actual parameter range. For bilevel parameters,

a PCM '_one_ state will be listed under HiGH and a PCM "zero"

state will be listed under LOW.

7.3.8 Column 8 - "INST BUS"

A. The instrumentation bus column will indicate the power

source for a parameter. Some measurements are sensed

and/0r signal condition within a particular system

using that systems' power and will be indicated by the

acronym for that system (e.g., EPS, SEQ, LES, EDS, ECS,

G&N, S&C, C&W, or C&I).

B. The instrumentation system distributes +28 Vdc power

directly to certain sensors and signal conditioners.

These instrumentation power buses are listed in Paragraph

1.8.5.3 of this document and are designated as follows:

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

VSC - SCE PWR REQ'D FOR SIGNAL CONDITIONING (+20, -20,

and/or +i0 Vdc).
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Column 5 - "HER FR - WD" 

This column, consisting of two numbers followed by a hyphen and 

three more numbers, designates the high-bit rate frame and word 

location of the first sample of the parameter. 

Column 6 - "LBR WD" 

The three digit number in this column refers to the Parameter 

low-bit rate word location if applicable. 

Column 7 - "DATA RANGE" 

The data range column indicates the required reM range of the 

parameter. The specific calibration curve should be used to 

determine the actual parameter range. For bilevel parameters, 

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

state will be listed under LOW. 

Column 8 - "INST BUS" 

A. The instrumentation bus column will indicate the power 

source for a parameter. Some measurements are sensed 

and/or signal condition within a particular system 

using that systems' power and will be indicated by the 

acronym for that system (e.g., EPS, SEQ, LES, EDS, ECS, 

G&N, S&C, C&W, or C&I). 

B. The instrumentation system distributes +28 Vdc power 

directly to certain sensors and signal conditioners. 

These instrumentation power buses are listed in Paragraph 

1.8.5.3 of this document and are designated as follows: 

Vl - CM ESS INST BUS PWR FROM RHEB PNL 276-CBl 

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 

VSC - SCE PWR REQ'D FOR SIGNAL CONDITIONING (+20, -20, 

and/or +10 Vdc). 

7-18 



. CSM
s/c114

7.3.9 Column 9 - "SIG COND"

The signal conditioner column uses the following code to indi-

cate 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

7.3.10 Column i0 - "0/B DISPL"

The following acronyms indicate the type of onboard display

used for parameters that appear both onboard and in the PCM

bit stream:

(An acronym followed by an * means the parameter
is displayed on the C&W sytem.)

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

7.3.11 Column ii - "SIG DIST"

The following acronyms indicate common circuit characteristics

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

7.3.12 Column 12 - "CSMSH DWG - ZONE"

This column will reference the CSMSH drawing zone for

system information.

7-19

* 

7.3.10 

7.3.11 

CSM 
sic 114 

Column 9 - "SIG COND" 

The signal conditioner column uses the following code to indi­

cate 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 

Column 10 - "alB DISPL" 

The following acronyms indicate the type of onboard display 

used for parameters that appear both onboard and in the PCM 

bit stream: 

(An acronym followed by an * means the parameter 
is displayed on the C&W sytem.) 

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) 

5MB - displayed on selectable meter and talk back 

Column 11 - "SIG DIST" 

The following acronyms indicate common circuit characteristics 

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 ~onditioned 

Column 12 - "CSMSH DWG - ZONE" 

This column will reference the CSMSH drawing zone for 

system information. 
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TABLE l-V.- PE_ EQUIPMENT TELEMETRY (51.2 KBPS) - STRUCTURES

CHAR HBR LBR DATARANGE INST SIG O/B SIGMEAS ID MEAS DESCRIPTION T'4

CODE FR - WD WD LOW HIGH UNITS BUS COND DISPL DIST CSMDHG

CA]62OT SIDEHS SURFLOO I TEt1P HI 10A65 22 - ODR .... 260 +830 DEG F V2 ..............

CAI82IT SIDEHS SURFLOC 4 TEMP HI IOATO 24 - 05; .... 260 +830 8EG F V2 ..............

CAI822T SIDEHS SURFLOC 7 TEMP HI 10A74 25 - 08= .... 260 +830 DEG F V2 ..............

CAIR23T SIDEHS SURFLOC 10 TEMP HI IOA79 27 - 05; .... 260 +830 DEG F V2 ..............

SAI830T SKINTEMPIA HI 10A40 14 - 05_ -- -109 +264 DEG F V3S ..............

SAID3IT SKIRTEMP4A HI IOA143 48 - D84 .... I09 +264 DEG F V4S ..............

SAI832T SKINTEMP7A HI IOA4I 14 - 084 .... IO9 +264 DEG F V3S ..............

SAID33T SKINTEMP IDA HI 10A145 49 - 052 .... 109 +264 DE8 F V4S ............
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TABLE 7-V.- PG1 EQUIPMENT TELEMETRY (51.2 KBPS) - STRUCTURES 

CHAN HBR LBR DATA RANGE INST 51G O/B 51G 
r~EAS ID MEAS DESCRIPTION TM CODE 

r----
WD BUS CONO OISPL DIST CSH 

FR - WO LOW HIGH UNITS DWG 

CA1820T SIDE HS SURF lOC 1 TEflP HI 10A65 22 - 084 --- -260 +830 DEG F V2 --- --- --- --
CA1821T SIDE HS SURF LOC 4 TEMP HI 10A70 24 - 052 --- -260 +830 OEG F V2 --- --- --- --
CA1822T SIDE HS SURF LOC 7 TEMP HI lOA74 25 - 084 --- -260 +830 OEG F V2 --- --- --- --
CA 1823T SIDE HS SURF lOC 10 TEMP HI 10A79 27 - 052 --- -260 +830 OEG F V2 --- --- --- --

SA 1830T SKIN TEMP lA HI 10MO 14 - 052 -- -109 +264 DEG F V35 --- --- --- --
SA1831T SKIN TEMP 4A HI 10A143 48 - 084 --- -109 +264 DEG F V 45 --- --- --- --
SA 1832T SKIN TEMP 7A HI 10M1 14 - 084 --- -109 +264 DEG f V35 --- --- --- --
SA 1833T SKIN TEMP lOA HI 10A145 49 - 052 --- -109 +264 DEG f V45 --- --- --- --
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TABLE 7-VI.- PEM EQUIPMENT TELEMETRY (51.2 KBPS) - ELECTRICAL P0WER SYSTEM

MEAS ID MEAS DESCRIPTION TM DHAN HBR DATARANGELBR INST SIG O/B SIG CSH
CODE FR - WD WD LOW HIGH URIT5 BUS CnND DISPL DIST DRG

SCOO30Q H2 TK I QTY H2 lOAf41 47 - 116 056 0 100 PCT EPS -- M CS 5.2

SCO031Q H2 TK 2 QTY H2 10A144 48 - 116 096 0 100 PET EPS -- SM CS 5.2

SCO032Q 02 TK I QTY M2 10A147 49 - 116 136 0 100 PET EPS -- M CS 5.2

5C0033Q 02 TK 2 QTY H2 IOA42 14- 116 139 0 100 PET ERS -- SM CS 5.2

5C0037P02 TK I PRESS M2 lOAlSD 50 - 116 176 50 1050 PSIA V4S -- SM* CS 5.2

SC0038P 02 TK 2 PRESS M2 10A66 28 - 116 )77 50 1050 PSIA VSS -- SM CS 5.8

5CDD39P H2 TK l PRESS H2 IOA36 12 - I16 }59 0 350 PSIA V4S -- M* CS 5.2

SCO04DP H2 TK 2 PRESS H2 lOA39 13 - 116 )99 0 350 PSIA V3S -- SM* CS 5.2

SCO04IT102TK 1TEMP M2 10A54 10 - If6 100 -325 +EW) DEG F EPS 5.2

SCO042T 02 TK 8 TEMP M2 10A57 19_ 116 140 -325 +80 DEG F EPS ...... 5.2

SCOD43T H2 TK l TDMP H2 lOA60 20 - 116 180 -425 -200 DEG F EPS ....... 5,2

5C0044T H2 TK 2 TEMP 82 10A63 21 - If6 )37 -425 -200 DEG F EPG ....... 5.2

SCO050Q H2 TK 3 QTY H2 IOA3 D1 - I16!}11 0 I00 PCT EPS -- SM CS 5.2

SCOOSIQ 02 TK 3 QTY H2 11A154 05 - 041 125 0 lOO PET gPS -- SM CS 5.2

SCOOS2P H2 TK 3 PRESS H2 11A48 02 - 043 )87 0 350 PSIA V3S -- SM CS 5.2

SCO053P 02 TK 3 PRESS M2 11A148 OS - 012064 50 lOGO PSIA V3S -- SM CS 5.2

SCOO54T M2 TK 3 TEMP M2 IOAI]7 39 - I16 160 -425 -200 DOG F EPS ....... 5.2

SCO055T 02 TK 3 TEMP N2 10A84 28 - 116 118 -385 +80 DOG F EPS ....... 5.2

SEOO69P 02 TK 2/3 MANIFPRESS M2 11A49 02 - 044 088 50 1050 PSIA V3S -- L* CS 5.2

SCODTOT 02 TK 1HTR TEMP M2 IOAIO8 36 - If6040 "300 +600 DOG F V3S -- SM CS 5.2

SCO071T 02 TK 2 MTR TEMP H2 IOAllI 37 - 116080 "300 +600 DOG F V4S -- SM ES 5.2

SCO072T 02 TK 3 HTR TEMP H2 IOA135 45 - 116 175 '300 +600 DEG F V3S -- SM DS 5.2

CCO175T INVERTER1TEMP HI 10A86 28 - 084 °- +32 +248 DEG F VSC DBA L* DS 3.3

CC0176T IRVERTER2 TEMP HI IOA88 30 - 052 -- +32 +248 DOG F VSC DBA L* CS 3.3

COOI77T INVERTER3 TEMR Bl IOA89 30 - 084 -- +32 +248 DOG F VSC DBA L* CS 3.3

CC0200V AC BUS ] cA VOLT5 M2 11A147 05 - 011 960 0 150 VAC VSC AC SM* TSC 8.3

CCO203V AC BUS 8 @A VOLTS H2 IIAE6 02 - 074 146 0 150 VAC VSC AC SM* TED 3.3

CC0206V MAIN BUS A VOLTS H2 11A57 02 - 075 147 0 +45 VDC VSC AA SM* TSC 3,8

CC0207V MAIN BUS8 VOLTS H2 11A58 02 - 076 148 0 +45 VDC VSC AA SM* TSC 3.2

CC0210V BAT BUS A VOLTS R2 11A91 03 - 073 165 0 +45 VDC VSC AA SM TSC 3.2

CC0211V BAT BUS B VOLTS H2 flAg3 03 - 075 167 0 +45 VDC VSC AA SM TSC 3.2

CCORISC BAT CHGR 82 11A73 03 - 008 125 D +5 AMPS VSC DA SM TSC 3,2

CC0228C BAT A CUR H2 11A74 03 - 010 126 0 +I00 AMP5 VSC DA EM TSC 3.8

CC0223C BAT 8 CUR M2 lIAlO9 04 - 009 )45 0 +100 AMPS VSC DA SM TSC 3.2

CC0224C BAT C CUR H2 lIAllO 04 - OlO )46 0 +IO0 AMPS VSC OA SM TSC 3.2
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TABLE 7-VI.- PcIi EOUIP1~ENT TELEMETRY (51.2 KBPSj - ELECTRICAL POWER SYSTEM 

CHAN HBR lBR DATA RANGE 
INST SIG OIB SIG MEAS 10 MEAS DESCRIPTION 1M CSH CODE FR - WD WO lOW HIGH UNITS BUS COND DIS?l DIST OWG 

SC00300 H2 TK 1 OTY H2 10A141 47 - 116 056 0 100 PCT [pS -- M CS 5.2 

SC00310 H2 TK20TY H2 lOA144 48 - 116 96 0 100 PCT [pS -- SM CS 5.2 

SC00320 Oz TK 1 QTY H2 lOAl47 49 - 116 136 a 100 PCT EPS -- M CS 5.2 

se0033Q O2 TK 2 OTY H2 10A42 14 - 116 139 0 100 PCT EPS -- SM CS 5.2 

SC0037? O2 TK 1 PRESS H2 10A150 50 - 116 176 50 1050 PSIA V 45 -- SM' CS 5.2 

SC003S? O2 TK Z PRESS H2 10A66 22 - 116 077 50 1050 PSIA V3S -- SM CS 5.2 

SC0039P H2 TK 1 PRESS H2 10A36 12 - 116 059 0 350 PSIA V 45 -- M' CS 5.2 

seOO40P HZ TK 2 PRESS H2 10A39 13 - 116 099 a 350 PSIA V3S -- SM' CS 5.2 

SC004lT O2 TK 1 TEMP H2 10A54 18 - 116 100 -325 +80 DEG F EPS -- -- -- 5.2 

SC0042T O2 TK 2 TEMP H2 10AS7 19 "- 116 140 -325 +80 OEG F EPS -- -- -- 5.2 

SC0043T H2 TK 1 TEMP H2 10A60 20 - 116 180 -425 -200 OEG F EPS -- -- -- 5.2 

se0044T H2 TK 2 TEMP H2 10AG3 21 - 116 037 -425 -zoo DEG F EPS -- -- -- 5.2 

SC00500 HZ TK 3 QTY H2 10A3 01 - 116 017 a 100 PCT EPS -- SM CS 5.2 

SC00510 O2 TK 3 QTY H2 llA154 05 - 041 125 a 100 PCT EPS -- SM CS 5.2 

SC005ZP H2 TK 3 PRESS H2 11M3 02 - 043 087 0 350 PSJA V3S -- SM CS 5.2 

SC005)P O2 TK 3 PRESS H2 11A148 05 - 012 064 50 1050 PSIA V3S -- SM CS 5.2 

SC0054T H2 TK 3 TEMP H2 10Al17 39 - 116 160 -425 -zoo !lEG F EPS -- -- -- 5.2 

SC0055T O2 TK 3 TEMP H2 10A84 28 - 116 118 -325 +80 OEG F [pS -- -- -- 5.2 

se0069P 02 TK 2/3 MANIF PRESS H2 11A49 02 - 044 088 50 1050 PSIA V3S -- l' CS 5.2 

se0070T Oz TK 1 HTR TEMP H2 10Al08 36 - 116 040 -300 +600 OEG F V35 -- SM CS 5.2 

seo071T O2 TK 2 HTR TEMP H2 lOAlll 37 - 116 080 -300 +600 DEG F V4S -- 5M C5 5.2 

seOO72T O2 TK 3 HTR TEMP H2 10A135 45 - 116 175 -300 +600 OEG F V3S -- SM CS 5.2 

eC017ST INVERTER 1 TEMP Hl lOAB6 29 - 084 -- +32 +248 DEG F Vsc DBA l' CS 3.3 

ee0176T INVERTER 2 TEMP Hl 10AS8 30 - 052 -- +32 +248 OEG F V5C 08A l' CS 3.3 

CCOI77T INVERTER 3 TEMP Hl 10A89 30 - 084 -- m +248 OEG F Vsc DBA l' CS 3.3 

eC0200V AC BUS 1 ~A VOLTS H2 llA147 05 - 011 063 0 150 VAC VSC AC SM' TSC 3.3 

eC0203V AC BUS 2 4>A VOLTS H2 11A56 02 - 074 146 0 150 vAC VSC AC SM' TSC 3_3 

CC0206V MAIN BUS A VOLTS H2 l1A57 02 - 075 147 0 +45 VOC VSC AA SM' TSC 3.2 

CCOZ07V IoVI.IN BUS B VOLTS H2 11A58 02 - 076 148 a +45 VOC VSC AA SM' TSC 3.2 

CC02l0V BAT BUS A VOLTS H2 nA91 03 - 073 165 0 +45 VOC VSC AA SM TSC 3.2 

CCOZ11 V BAT BUS B VOLTS H2 11M3 03 - 075 167 a +45 VOC VSC AA SM TSC 3.2 

CC021SC BAT CHGR H2 llA73 03 - 009 025 a +5 AMPS VSC OA SM TSC 3.2 

CCOZ22e BAT A CUR M2 llA74 03 - 010 026 0 +100 AMPS VSC OA SM TSC 3.2 

CC0223C BAT B CUR H2 llA109 04 - 009 045 0 +100 AMPS VSC OA SM TSC 3.2 

CC0224C BAT e CUR H2 llA1l0 04 - 010 p46 0 +100 AMPS V5C OA SM TSC 3.2 
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TABLE7-VI.-PCM EQUIPMENTTELEMETRY(51.2HBPS)- ELECTRICALPOWERSYSTEM- Concluded

MEAS ID MEAS DESCRIPTION II_I CHAN HBR LBR DATARANGE [NST SIG O/B SIG
CODE PR - WD WD LOW HIGH UNITS BUS GOND DISPL OIST CSH"_DWG

SC0230V AUX BAT VOLTS HI llAISO 05 - 025 -- 0 +40 VDC EPS 3.2

CC0232V BAT RELAYBUS VOLTS H2 IIA75 03 . 011 127 0 +45 VDC VSC RA SM CS 3.2

SC2066P FC 1 02 PRESS HI IIA67 02 - lOB -- 0 75 PSIA V4S -- SM CS 5.3

SC2067P FC 2 02 PRESS HI llA68 02 - I13 -- D 75 PSIA V3S -- SM CS 5.3

SC2068P FC 3 02 PRESS HI IIA69 02 - 121 -- 0 75 PSIA V3S -- SM CS 5.3

SC2069P FC ] H2 PRESS Rl IlA7B 02 - 122 -- 0 75 PSIA V4S -- S_ CS 5.3

SC2070P FC 2 H2 PRESS HI 11A71 02 - 123 -- 0 75 PSIA V3S -- SM CS 5.3

SC2071P FC 3 R2 PRESS HI 11A72 02 - 124 -- 0 75 PSIA V3S -- SM CS 5,3

SC2O81T PC I CONDEXM TEMP H2 IOASI 17 - 116 060 +14S +250 BEG F VSC DBA SM* CS 5,3

SC2082T FC 2 CONDEXH TEMP H2 10A123 Al - I16 015 +145 +250 BEG F VSC DBA SM* CS 5.3

SC2083T FC 3 CONDEXH TEMP H2 IOA69 23 - 116 I17 +145 +250 BEG F VSC DBA SM* ES 5,3

SC2084T FC I SKINTEMP H2 IOA72 24 - lie 157 +80 +550 DEG F VSC DGA SH* CS 5.3

SG2OSST PC 2 SKINTEMP H2 IOA75 25 - I16 197 +80 +550 DEG F VSC DBA SH* CS 5.3

SC2086T FC 3 SKINTEMP H2 IOA78 26 - I16 038 +80 +550 DIG P VSC DBA SM* CS 5.3

SC2087T FC I PAD OUT TEMP H2 lOAf26 42 - I16 055 -50 +300 DEG F V4S -- SMB* CS 5.3

SC2088T FC 2 PAD O_JTT[MP H2 IOA129 43 - I16 095 -50 +300 DEG F V3S -- SMB* CS 5.3

SC2089T FC 3 PAD OUT TEMP H2 10A132 44 - 116 135 -50 +300 DEG F V3S -- SMB* CS 5.3

SC2090TiFC 1 PADIN TEMP H1 10A130 44 = 052 -- -SO +300 BEGF V4S 5.3

SC20glT FC 2 PAD IN TEMP HI IOA131 44 - 084 -- -50 +300 DEG F V3S 5.3

SC2092T FC 3 PAD INTEHP H1 IOA67 23 - 052 -- -50 +300 DEG F V3S ....... 5.3

SC2113C PC I CUR H2 11A76 03 - 012 328 0 +I00 A_PS VSC DA SM TSC 5.3

SC2114C FC 2/AUXBAT CUR H2 IIASd 03 - 043 103 0 +100 AHPS VSC DA SM TSC 5,3

:SG2115C PC3 CUR H2 11A85 03 - 044 104 0 +lOO AMPS VSC DA SM TSC 5.3

SC2139R PC I H2 FLOW HI 11A77 03 - 017 -- 0 0.2 LB/HR VRS -- SM* CS 5.3

SC2140R PC 2 H2 FLOW HI 11A78 03 - 02E -- O 0.2 LB/HR V3S -- SM* CS 3,3

SC2141R PC 3 H2 FLOW HI IIA79 I03 - 026 -- 0 0.2 LB/HR V3S -- SM* CS 5.3

SC2142R FC I 02 FLOW HI IIA80 03 - 027 -- 0 1.5 LB/RR V4S -- SM* CS 5.3

SC2143R PC 2 02 FLOW R1 11A81 03 - O2E -- 0 1.6 LB/HF V3S -- SM* CS 5.3

SC2144R FC 3 O2 FLOW H1 11A82 03 - 041 -- 0 1,6 LB/H_ V3S -- SH* CS 5.3

SC2160X FC I PH E2 11£28-1 05 - 066;I02 NORM HIGH EVENt EPS -- STB* CS 5.3

SC2IG1X FC 2 PH R2 11E28-2 OS- 066 102 NORM HIGH EVEN1 EPS -- STB* CS 5.3

SC2162X FC 3 PH E2 IIE28-3 05 - 066 102 NORM HIGH EVENt EPS -- STB* CS 5.3

cc2g62c LM HEATERCURRENT H2 11A47 02 - 042 086 0 +10 AMPS VSC DA SM CS 2,8
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TABLE 7-Vl.- PCM EQUIPMENT TELEMETRY (51.2 KBPS) - ELECTRICAL POWER SYSTEM - Concluded 

CHAN HBR LBR DATA RANGE INST SIG OIB SIG MEAS 10 MEAS DESCRIPTION TM CSH' CODE FR - WO WO LOW HIGH UNITS BUS COND DISPl OIST owG 

SC0230V AUX BAT VOLTS HI 11A150 05 - 025 -- 0 +40 voe EPS -- -- -- 3.2 

CC0232V BAT RELAY BUS VOLTS H2 llA75 03 • 011 027 0 +4S voe Vse AA SM CS 3.2 

SC2066P FC 1 O2 PRESS HI 11A67 02 • lOB -- 0 75 PSIA V 4S -- SM es 5.3 

SC2067P FC 2 02 PRESS HI 11A68 02 - 113 -- 0 75 PSIA V'S -- SM es 5.3 

SC2068P FC 3 O2 PRESS HI 11A69 02 - 121 -- 0 7S PSIA V'S -- SM es 5.3 

SC2069P FC 1 H2 PRESS HI llA70 02 - 122 -- 0 75 PSIA V'S -- SM es 5.3 

SC2070P FC 2 H2 PRESS HI llA71 02 - 123 -- 0 75 PSIA V 3S -- SM es 5.3 

Se207lP FC 3 H2 PRESS HI llm 02 - 12' -- 0 75 PSIA V3S -- SM es 5.3 

SC20BlT FC 1 eO~D EXH TEMP H2 10A51 17 - ll6 060 +145 +250 OEG F Vse OBA SM" es 5.3 

SC2082T Fe 2 CO~D EXH TEMP H2 10A123 41 - ll6 015 +145 +250 DEG F Vse OBA SM' es 5.3 

se2083T Fe 3 CO~D EXH TEMP H2 10A69 23 - 116 117 +145 +250 DEG F Vse OBA SM' es 5.3 

se2084T Fe 1 SKIN TEMP H2 10A72 24 - 116 157 +80 +550 DEG F Vse OBA SM" es 5.3 

SC2085T FC 2 SKIN TEMP H2 10A75 25 - ll6 197 +80 +550 DEG F Vse OBA SM" es 5.3 

5e2086T FC 3 SKIN TEMP H2 10A78 26 - ll6 03B +80 +550 OEG F V se OBA SM' es 5.3 

I 
SC2087T FC 1 RAD OUT TEMP H2 10A126 42 - 116 055 -50 +300 DEG F V,s -- 5MB* e5 5.3 

se2088T Fe 2 RAD OUT TEMP H2 10Al29 43 - ll6 095 -50 +300 DEG F V3S -- 5MB· es 5.3 

5C2089T FC 3 RAD OUT TEMP H2 10A132 44 - 116 135 -50 +300 eEG F V 3S -- 5MB* es 5.3 

se2090T Fe 1 RAD IN TEMP HI 10A130 44 - 052 -- -50 +300 DEG F V4S -- -- -- 5.3 

Se209lT FC 2 RAO IN TEMP HI lOA 131 44 - 084 -- -50 +300 DEG F V3S -- -- -- 5.3 

se2092T FC 3 RAO IN TEMP HI 10A67 23 - 052 -- -50 +300 DEG F V3S -- -- -- 5.3 

se2113e FC 1 CUR H2 llA76 03 - 012 02B 0 +100 AMPS Vse OA SM Tse 5.3 

5C2114C Fe 2/AUX BAT CUR H2 11A84 03 - 043 103 0 +100 AMPS Vse OA SM Tse 5.3 

SC211SC Fe 3 CUR H2 l1A85 03 - 044 104 0 +100 AMPS Vsc OA SM TSC 5.3 

se2139R Fe 1 H2 FLOW HI llA77 03 - 017 -- 0 0.2 l8/HR V4S -- SM' es 5.3 

SC2140R FC 2 H2 FLOW HI l1A78 03 - 025 -- a 0.2 lB/HR V3S -- SM' es 5.3 

SC2141R FC 3 H2 FLOW HI llA79 03 - 026 -- 0 0.2 LB/HR V3S -- SM' es 5.3 

se2142R Fe 1 02 FLOW HI l1A80 03 - 027 -- 0 1.6 lB/HR V4S -- SM' es 5.3 

SC2143R Fe 2 02 FLOW HI 11AB1 03 - 028 -- 0 1.6 LB/HR V3S -- SM" es 5.3 

SC2144R FC 3 O2 FLOW HI 11M2 03 - 041 -- 0 1.6 lB/HR V3S -- SM" es 5.3 

SC2160X FC 1 PH E2 11E28-1 05 - 066 102 NORM HIGH EVENT EPS -- STB* es 5.3 

SC2161X FC 2 PH E2 11E28-2 05 - 066 102 NORM HIGH EVENT EPS -- STS* es 5.3 

SC2162X Fe 3 PH E2 11E28-3 05 - 066 102 NORM HIGH EVENT EPS -- ST8* es 5.3 

eC2962C lM HEATER CURRENT H2 11M7 02 - 042 OB6 0 +10 AMPS Vsc OA SM CS 2.B 
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TABLE1-VII.-PC!4EQUIPMENTTELEMETRY(51.2KBPS)- LAUNCHESCAPESYSTE_

DHAN HBR LBR DATARANGE INST SIG O/B SIG

MEAS ID MEASDESCRIPTION TM CODE _R - WD ,WD LOW HIGH UNITS BUS GONO DISPL _IST GSHDwG

;CDOOO5V PYROBUS A VOLTS HI lIAR Ol - 028 -- 0 +40 VDC SEQ B.2

CDOOO6V PYROBUS B VOLTS HI IIA5 Ol - 017 -- 0 +40 VDC SEQ ........ 2.2

CDOO23X CM-EMSEP RELAYA E2 llEE2-I 04 - 067 195 SEP EVENT SEQ 2.4

DOOO24X CM-SMSEP RELAYB E2 liE23-1 04 - 068 196 SEP EVENT SEQ ........ 2.4

EDO123X SLA SEP RELAYA E2 liE22-5 04 - 067 195 SEP EVENT SEQ 2.4

CDOI24X SLA EEP RELAYB E2 liE23-7 04 - 068 196 SEP EVENT SEQ ........ 2.4

DBOIOOX CREWABORTA EB fiEf3-3 03 - 065 I15 ABORT EVENT SEQ 2.3

CDOI31X CREWABORTB E2 llE13-6 03 - 065 lI5! ABORT EVENT SEQ E.3

CDOI32X EDS ABORTVOTE I E2 IlEI4-I03 - 066 116 VOTE/OFF ARM EVENT EDS 2.3

CDOI33X EDS ABORTVOTE2 EB llEI4-203 - 066 116 VOTE/OFF ARN EVENT EOS 2.3

EDOI34X EBS ABORTVOTE 3 E2 11E14-403 - 066 ll6 VOTE/OFF ARM EVENT EDS 2.3

DDO135X EDSABORTA E2 liE13-7 03 - 065 If5 ABORT EVENT EDS ....... 2.3

CDOI36XIEUS ABORTB E2 fIEf3-4 03 - 065 115 ABORT EVENT EDS 2.3

CDOI70X SCS CHANNELENABLERCS A EB liE22-3 04 - 067 195 ENABLE EVENT SEQ ........ 2.4

CDOI71X SCS CHANNELENABLERCS B E2 IIE23-3 04 l 06B 196 ENABLE EVENT SEQ 2.4

CDOI7BX DM RDS PRESSSIG A EB 11E22-704 - 067 195 PRESS EVENT SEQ ...... 2.4

CDOI74X CM RCS PRESSSIGB E2 11E23-504 - 068 196 PRESS EVENT EEQ 2.4

DDO2OOV LOGICBUS A VOLTS HI liAR Ol - 027 -- 0 +40 VDG SEQ g.2

DDO2OIV LOGICBUS B VOLTS HI 11A6 Ol - 025 -- O +40 VBC SEQ ........ 2.2

CDO230X FWD RS JET A E2 IIE24-1 04 - 097 043 JE'FT EVENT SEQ ........ 2.5

DDOB31X FWO HS JET B E2 lIEN6-5 04 - D99 081 JET'f EVENT SEQ 2.5

CDO412X SIM PYROBUS A E2 11E18-II03 - OgBII61 ARM EVENT SEQ ........ 2.2

DDO41OX SIM PYROBUS B EB llEl8-B03 - ORB 161 ARM EVENT SEQ ........ g.B
x

DDII54X CSM-LMLOCKRINGSEP RELAYA E2 lIE15-B03 - 067 141 SEP EVENT SEQ ........ 2.8

COIIS5X CSM-LMLOCKRINGSEP REI.AYB EB IIEl5-703 - 06; 141 SEP EVENT SEQ ........ 2.8

?-23

COM 
sIc LllJ 

TABLE 7-VII.- PC~1 EQUIPMENT TELEMETRY (51.2 KBPS) - LAUNCH ESCAPE SYSTEM 

CHAN HER LBR DATA RANGE INST SIG OIB SIG r~EAS 10 MEAS DESCRIPTION TM CSH CODE 
~R - WD WD LOW HIGH UNITS BUS CONO DISPl '1ST DWG 

CeODOSV PYRQ BUS A VOL T5 H1 llA9 D1 - 028 -- D +40 VDC SEQ -- -- -- 2.2 

COOOO6V PYRO BUS B VOLTS H1 11A5 01 - 017 -- 0 +40 VOC SEQ -- -- -- 2.2 

CDOO23X CM-5M SEP RELAY A E2 11E22-1 04 - 067 195 SEe EVENT SEQ -- -- -- 2.4 

COOO24X CM-SM SEP RELAY B E2 11 E23-1 04 - 068 196 SEe EVENT SEQ -- -- -- 2.4 

CD0123X SLA S[P RELAY A E2 llE22-5 04 - 067 195 SEP EVENT SEQ -- -- -- 2.4 

CD0124X 5lA SEP RELAY B E2 11£23-7 04 - 068 196 SEe EVENT SEQ -- -- -- 2.4 

CD0130X CREW ABORT A E2 11£13-3 03 - 065 115 ABORT EVENT SEQ -- -- -- 2.3 

CD0131X CREW ABORT B E2 llE13-6 03 - 065 115 ABORT EVENT SEQ -- -- -- 2.3 

COO132X [DS ABORT VOTE 1 E2 ",14-1 03 - 066 116 VOTE/OFF ARM EVENT EDS -- -- -- 2.3 

CD0133x EDS ABORT VOTE 2 E2 11£14-2 03 - 066 116 VOTE/OFF ARM EVENT EDS -- -- -- 2.3 

CD0134X EOS ABORT VOTE 3 E2 11£14-4 03 - 066 116 VOTE/OFF ARM EVENT EDS -- -- -- 2.3 

CDQ135X EDS ABORT A E2 11 E13-7 03 - 065 115 ABORT EVENT EDS -- -- -- 2.3 

CD0136X [OS ABORT B E2 11E13-4 Q3 - 065 115 ABORT EVENT EOS -- -- -- 2.3 

CD0170X SCS CHANNEL ENABLE RCS A E2 11 E22-3 04 - 067 195 ENABLE EVENT SEQ -- -- -- 2.4 

COQ171 X SCS CHANNEL ENABLE RCS B E2 11£23-3 04 - 06B 196 ENABLE EVENT SEQ -- -- -- 2.4 

CD0173X CM RCS PRESS SIG A E2 11E22-7 04 - 067 195 PRESS EVENT SEQ -- -- -- 2.4 

C00174X CM RCS PRESS SIG B E2 11E23-5 Q4 - 068 196 PRESS EVENT SEQ -- -- -- 2.' 

CD0200V LOGIC BUS A VOLTS "1 11AB Q1 - 027 -- 0 +40 voc SEQ -- -- -- 2.2 

C00201 V LOGIC BUS B VOLTS H1 11M 01 - 025 -- 0 +40 VOC SEQ -- -- -- 2.2 

CD0230X FWD HS JET A E2 11 E24-1 04 - 097 043 JEn EVENT SEQ -- -- -- 2.5 

C00231 X FWD HS JET B E2 11E26-5 04 - 099 OB1 JETT EVENT SEQ -- -- -- 2.5 

CD0412X SIM PYRQ BUS A E2 11£18-1 03 - 09B 161 ARM EVENT SEQ -- -- -- 2.2 

C00413X SIM PYRO BUS B E2 11E18-2 03 - 098 161 ARM EVENT SEQ -- -- -- 2.2 , 
C01154X CSM-LM LOCK RING SEP RELAY A E2 "'15-6 03 - 067 141 SEP EVENT SEQ -- -- -- 2.8 

CDll ssx CSM-LM LOCK RING SEP RELAY B E2 11E15-7 03 - 067 141 SEP EVENT SEQ -- -- -- 2.8 
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TABLE /-VIII.- PCM EQUIPMENT TELEMETRY (S1.2 KBPS) - EARTH LA_NDIRGSEQUENCE COHTROLLER

I DATA_NGE
CHAN --HBR LBR INST BIG O/B SIG CSH

MEAS IO MEASDESCRIPTION IM CODE FR - WD _D LOW HIGH UNITS BUS DOND DISPL DIST _'_G

CEOOOIX DROGUEDEP RELAYA E2 11E29-I 05 - 067 155 DEPLOY EVENT V2 ........ 2.5

CEOOO2X DROGUEDEP RELAYB E2 11E30-605 - 068 163 DEPLOY EVENT V2 ........ 2.5

CEOOO3XMAIN DEPLOYRELAYA E2 11E29-805 - 067 lSS DEPLOY EVENT V2 2.5

CEOOO4X Ft_INDEPLOYRELAYB E2 11E30-305 - 068 163 DEPLOY EVENT V2 2.5

CEO321X!MAINCH_E DISCRELAYA E2 11E29~5 OS - 067 lSS DISC EVENT V2 2.5

CEO322X MAINCHUTEDISCRELAYB E2 11E30-8 05 - 067 163 DISC EVENT V2 ........ 2.5

7124

TABLE 7·VIII.· PCM EQUIPMENT TELEMETRY (51.2 KBPS) • EARTH LANDING SEQUENCE CONTROLLER 

CHAN HaR LBR DATA RANGE INST SIG alB SIG M£AS ID MEAS DESCRIPTION 11< CSH CODE FR • WO WO LOW HIGH UNITS BUS CONO DISPL OIST 
~Io/G 

CEOOOl X DROGUE DEP RELAY A E2 lIE29-1 as - 067 155 DEPLOY EVENT V2 -- -- -- 2.5 

CEOOO2X DROGUE OEP RELAY B E2 lIE30-6 05 • 068 163 DEPLOY EVENT V2 -- -- -- 2.5 

CEOOO3X MAIN DEPLOY RELAY A E2 lIE29-B as - 067 155 DEPLOY EVENT V2 -- -- -- 2.5 

CEOOO4X MAIN DEPLOY RELAY B E2 lIE30-3 as - 06B 163 DEPLOY EVENT V2 -- -- -- 2.5 

CE0321 X MAIN CHUTE DISC RELAY A E2 l1E29~S 05 • 067 155 DISC EVENT V2 -- -- -- 2.5 

CE0322X MAIN CHUTE DISC RELAY B [2 lIE30-B as - 067 163 DISC EVENT V2 -- -- -- 2.5 
. 
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TABLE7oIX.-PCM EQUIPMENTTELEMETRy(51.2KBPS)- ENVIRONMENTALCONTROLSYSTEM

MEAS ID :'EASDESCRIPTION TM CHAR --HBR LBR DATAPANGE [NET SIG O/B SIG ESH

CODE FR- WU aD LOW HISN UUITS 3US COND DISPL UIST OWG

CEOOOIFICABINFEESS H2 IOA6 02 , 116 ]57 O 17 P_IA ECS -- M CS 4.2

CEOOO2T DABI'ITE:]_ Rl 10#,128 43 - 084 -- +40 +125 DEP F ECS -- M CS 4.3

CFOOOS? SUIT-CABII_DELTAP_ESS HI 11_37 02 - 009 -- -S +5 IN UzO V2 -- M CS 4.2

CFOOOSP CO2 P'_RTIALPRESS HI IOA1 Ol - 052 -- 0 30 !_4Nq ECS -- M* SS 4.2

CFOOO6? SURGET_NK PI_ESS H2 11A4 01 - 012 )OB 50 lOSO PSIA V2 -- SM CS 4,Z

CFOOOBT SUITAIR HX OUT TEiIP H2 IOA45 15 - fig 179 +20 +95 DEG F ECS -- M CS 4.2ICFOOO9G _;ASTEI120QTY H2 I0_9 03 - I16 )97 O 100 PET ECS -- SM CS 4.5

'CFOOIO_ POTABLEIIzOQTY H2 lOOP1 27 - 116 170 0 100 PET ECS -- SM CS 4,5
I

CFOOI2PISUITI_NFABS PPESS H2 llAI Ol - 009 305 0 17 PSIA ECS -- M CS 4.2

CFOOI5PISUITCO:IPDELTAP D2 IIA2 01 - 010 106 0 1 PSID ECS -- M* CS 4,2

i

DFOOIDPIGLYPUIIPOUT PRESS B2 11N3 Ol - 011 307 0 60 PSIG EDS -- SM CS 4.3

i

CFOOIZT GLY EVAPOUT STEAIIT_I!P HI 10A133 45 - 052 -- +20 +95 DEC F ECS 4.3

CFOOIBT GLY EVAPOUT TK_IP U2 IOAIZ 04 - 116 137 +ZS +75 DEO F ECS -- SM CS 4.3

CFOOIg_ GLY ACCU_]QTY H2 llA13 01 - 044'168 0 100 PCT ECS -- SH DS 4.3

DFOOZDT ECS PAD OUT TEMP H? IOA15 OS - 116 177 -SO +100 DEC F ECS -- M* CS 4.3

RFOOS4P GLY EVAPBACKPRESS HI IOA4 OZ " 052 II _'OS _'25 PPIA ECS "" SM CS 4"3

CFOO3SR ECS 02 FLOW02 SUPPLYr_NF HI 11A14 01 --049 --" 0"2 1'0 LB/HR ECS "" M* CS 4'2

CFOO36P 02 SUPPLY"lANEPRESS HZ 11AE5 OZ " 073 145 0 "lEO PEIG ECS ........ 4"2

CFOO70P SED GLY PUMPOUT PRESS H2 11A157 OS " 044 128 0 60 PSIG ECS "" SM CS 4"4

CFOO71T SEC EVAPOUT LIQ TENP HI IIA25 Ol --090 --" +25 +75 DEG F ECS --" SM CS 4"4

CFODRZQ SEE GLY ACCUHQUA_TITY HI _lAI26 04 " 060 "" 0 100 PET ECS "" SM CS 4'4

CFOO73P SEE EVAPOUT STEA:IPRESS RI lOkO 03 --084 "" 0'05 0"25 PSIA ECS "" SM CS 4'4

CFDIZOP H20 TANK--GLY RES PRESS R1 lOAlOl 34 --084 --" 0 50 PSIA V2 4'2

CFOIS7R PRI GLYCOLFLOi¢RATE HI IIA87 03 " 057 ----130 +300 LB/HR Vz 4"3

CFO181T PRI EVAPINLETTEMP Hl IOAIO0 34 " 052 ----+35 +IO0 DEG F V2 4"3

SFOZGOT PRI RAD IN TEMP H2 10A48 16 " 11602D +55 +120 DEC F ECS --" SM CS 4"3

SFO262TISEC PAD IN TEMP HI IOA5 02 " 084 "-- +55 +120 DEG F EDS "" SM CS 4'4

SFOZE3T SEE PAD OUT TEMP R2 : IOABO 30 --116 198 +30 +70 DEC F ECS "" M _ 4"4

SFOZ66XPADFLOWCONTSYS1 OR2 E2 11E4-8 01 - OUR041 SYS1 SYS2 EVENT VSC AA TB TSC 4.3

CRO46OTURINEOUHPNOZZLETEMP H2 10Al14 38 - 116 120 0 +100 DEGF V2 ........ 4.S

CFO461TiHzO DUMPTEMP HI lOAM2 28 - OSZ -- 0 +100 CEG F vI
Im 4.5

I
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TABLE 7·IX,- peM EQUIPMENT TELEMETRy (51.2 KBPS) - ENVIRONMENTAL CONTROL SYSTEM 

- 1"-
HBR o.u.!\ P:.ANSE 

MEAS IO ;'Ef.S DESCRIPTI0N TM CHAN BR INIlT SIG OIB SIG I CSH 
CODE FR - we 0 LOW HI'l~ UtHTS BUS COND CISPL 015T DWG 

CFOOQlI' ! CA~I1l F,:[55 H2 10A6 02 . 116 057 a 17 p:,rA ECS . - M CS '.2 

crODC21 CA3I'J Tn'" Hl 'O~.'2a 43 - 084 -- +40 +125 I1Er- F ECS -- M CS 4.3 

I CFODor SUIT-CASI~1 DELTA PI:[SS Hl 11,\37 02 - 009 -- -5 +5 IN 1:20 V2 -- M CS 4.2 

CFQOOSP CO
2 

P.'.KTIAL PRESS Hl lOAl 01 - 052 -- 0 30 !'~ Hg ECS -- M· SS '.2 

CFOOO6" SURGE Tft,NK Pf~ESS H2 11,",4 01 - 012 009 50 1050 i'lSIA V2 -- SM CS 

1 

'.2 

CFOOOST SUIT JUK HX OUT TE:iP H2 10)1.45 15 - 116 179 +20 +95 flEG F ECS -- M CS 4.2 

CFOOO9~ ;;AST( IlzS! GTY HZ 101".9 03 - 116 097 a 100 PCT ECS -- SM CS 4.5 

CF0010~ P,)lABlE 112.0 QTY H2 lO.'!'?,' 27 - 116 078 0 100 PCT ECS -- SM CS 4.5 

CFOOl2P SUIT rWlF MS PPESS H2 111<1 01 - 009 ODS 0 17 PSIA ECS -- M CS '.2 , 
CFOOlSP SUIT CO:,P DELTA P 112 11.0.2 01 - OlD 006 a 1 PSIO ECS -- M· CS 4.2 

CFQ016? Gl Y P!J;lP OUT PRESS H2 11.'3 01 - all 007 0 60 PSIG ECS -- SM CS i 4.3 

I 
I 

CFOOl7T Gl Y ['lAP OUT STEf,11 Tn'p Hl lOADl 45 - 052 -- +20 +95 DP; F ECS -- -- -- '.3 

CFOOl8T Gl Y EVAP OUT TelP 112 10/,12 04 • 116 137 +25 +75 (lEG F ECS -- SM CS 4.3 I I CF0019Q GlY ACCUrJ QTY 112 11.11,13 01 - 044 068 0 lOa PCT ECS -- S" CS '.3 

I 
C'0020T I ECS RAO ouT TEMP H2 10A15 05 - 116 177 -50 +100 ['lEG F ECS -- M" CS 4.3 

I 
CF0034P Gl Y EVAP BACK PRESS Hl 10M 02 - 052 -- +D.05 +D.25 pq" ECS -- SM CS '.3 

CF00351l: ECS 02 FLOW O2 SUPf'l Y rlANF Hl 11A14 01 • 049 -- 0.2 1.0 lS/HR ECS -- M· CS ,.2 

CFOO36P O2 SUPPLY .. 1ANF PRESS H2 11P.55 02 - 073 1'5 0 150 PSJIj £CS -- -- -- 4.2 

CFOO70P SEC GlY PUtlP OUT pnESS 

I"' 
llA1S7 05 - 044 128 0 60 PSIG ECS -- 5" CS ••• 

CF0071T SEC EVAP OUT lIQ TE~P Hl 11A25 01 • 090 -- +25 +75 DEG F ECS -- 5M CS ••• 
C'OO72Q SEC GL Y ACCUM QUANTITY Hl 11A126 D. - 060 -- 0 100 PCT ECS -- S" CS '.4 

CFOO73P SEC EVAP OUT STEAl' PRESS Hl 10AS 03 - 08. -- 0.05 0.25 PSIA ECS -- SM CS 4.4 

CF01Z0P HZO TANK· GL Y RES PRESS Hl 10A101 34 • 084 -- 0 50 PSIA V2 -- -- -- 4.2 

CF0157R PRJ GLYCOL FLml RATE Hl 11A87 03 - 057 -- 130 +300 LB/HR V2 -- -- -- 4.3 

CFOla1T PRI EVAP INLET TEMP Hl 10A10O 34 - 05Z -- +35 +100 OEG F V2 -- -- -- '.3 

S'Ol60T PRJ RAO IN TEMP H2 10MB 16 - 116 020 +55 +120 OEG F ECS -- SM CS 4.3 

SF0262T I SEC RAD IN TEMP Hl lOAS 02 - 08. -- +55 +120 OEG , ECS -- SM CS 4.4 

S'0263T I SEC RAO (lJT TEMP H2 10A90 30 • 116 198 +30 +70 em F ECS -- M cs 4.' 

SFOZ66X RAn FLOW CONT SYS 1 OR 2 E2 11E4-8 01 - 098 0.1 SYS 1 SYS 2 EVENT VSC M TB TSC 4.3 

CF0460T URINE Ol/tlP NOZZLE TEMP H2 10A114 38 - 116 120 0 +100 nEG F V2 -- -- -- '.5 

CF0461T HZO DUMP TEMP Hl 10A82 28 • 052 -- a +100 OEG , Vl -- -- -- •. 5 
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TABLE7-X.- PCHEQUIPMENTTELEMETRy(51.2 I_PS) - GUIDANCEANDNAVIGATIONSYSTEM

CHAN HER :LBRI DATARANGE I_ST DIG O/H SIS CSH
!;RASI_ _IEASDESCRIPTION i"R4 COUE _ WD LOW HIGH UNITS BUS CORD PISPL 31ST DWG

C_O001VCPTRDIG DATA- 40 BITS S2 510S1 01 - 032 DOg 8.1

CGIO4OV PIPA+ 120 VDC HI IOA83 28 - 084 -- +85 +135 VDC GAN ........ "L5

CSlllOV "C{BIAS2.5 VDC H1 11A124 04 - 058 -- O 5 VDC G&N ...... rL4

CG12O1VI!_J 28 VACOUOHZ H1 10A91 31 - 052 -- 0 31.1 VR_tS GAN ¢L5

DS1331V{3,2 KHZ 28V SUPPLY HI 10_.85 29 - 052 -- O 31.I VRt_S GAN ........ 8.5

t
CG1S13XII;_,UErR +28 VDC E2 11EI5-2 03 - 067 141 OFF STBY EVENT G&N 3.5

I
icG1523x c'Jc OPERATE+28 VDC E2 11E15-3 03 - 067 141 OFF OPR EVENT G&N ........ P.4

iCG1533X OPTXOPERATE28 VAC E2 11E15-4 03 - 067 141 OFF OPR EVENT GAN ........ _.4

! i
ca2112vI13 ix RSVROUT SIN HI 11A54 02 -ODO -- -50/+230 +50/+130 BEG G&N ........ I 8.5

i
DS2113VI IG IX RSVROUTCOS H1 llAN9 02 - 081 -- +130/+230 +50/+310 DEG G&N %5

i

c_,2117vi IGA DE_VOERRIN PHASE H1 12A2 01 - 014 -- -3.0 +3.0 f'_AD G&N ?.5
I
I

CG2142V fiGIX RSVROUT SIR HI 11A00 02 - 089 -- -50/+230 +5O/+lNO BEG G&N _.5

C';2143V ;rEIX RSVROUTCOD I H1 1lAD1 02 - 090 -- +130/+230 +50/+310 DEG G&N ......... P..5

DG2147V I_GASERVOERR IN PHASE i HI IRAI 01 - 013 -- -3.0 +3.0 ;_RAD G&N ......... _.5

'CG2172V OGIX RSVROUTSIB : H1 11A62. 02 - 091 -- -50/+230 +50/+130 DES GAR ........ 8.5

CG2173VOGIX RSVROUTCOS i H1 11A63 02 - 092 -- +130/+230 +50/+310 DEG G&N ........ %5

DG2177VOGASERVOERRIN PHASE i H1 12A3 01 - 015 -- -3.0 +3.0 PRAD GAR ....... _.S

CG230OTPIPA TE_!P H1 10A47 16 - 084 -- +120 +140 BEDF G&N ......... _.5

CS3721V SHAFTCOUDACOUT H1 11A52 02 - 058 -- -12 +12 VRMS G&N ........ _.9

CG3722VTRUNHIOHDOUOUT H1 11A53 02 - 059 -- -12 +12 VRMS G&N _.9

CGSO40X CHC WARNING E2 11E19-I 04 - 099 162 WARN EVENT G&N -- L* SS 8.6
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TABLE 7-X.- PCM EQUIPMENT TELEMETRY (51.2 KBPS) - GUIDANCE AND NAVIGATION SYSTEM 

CHAN HB' LB' 
DATA RANGE 

I'ST SIG 0/8 SIG "EAS 10 ~1EAS DESCRIPTION TM CSH COIlE FR - WO WD LOW HIGH UNITS BUS CONO f'liSPl JIST DWG 

i ~ 

C'OOOI V CPTR DIG DATA - 40 BITS 52 51051 01 - 032 009 -- -- -- -- •• 1 

CGI040V PIPA + 120 VOC HI 10M3 28 - 084 -- +85 +135 VDC G&N -- -- -- 1.5 

CGlllQV 1:1 BIAS 2.5 voe HI llA124 04 - 05B -- 0 5 VOC G&N -- -- -- ~.4 

CG1201V 11"" 28 VAC 800HZ HI 10A91 31 - 052 -- 0 31.1 VR'lS G&N -- -- -- u , 
CS1331V 13.2 KHZ 28V SUPPLY HI 101.85 29 - 052 -- 0 31.1 VIU1S G&N -- -- -- 8.5 

I 
CG1513X jliJ,U HTR +23 voe E2 11E15-2 03 - 067 141 OFF STSV EVENT G&N -- -- -- '3.5 

CG1523X I CIC OPERATE +28 VOC E2 11ElS-3 03 - 067 141 OFF OP' EVENT G&N -- -- .- P.4 

CG1533X OPTX OPERATE 28 VAC E2 11E15-4 03 - 067 141 OFF OP, EVENT G&N -- -- -- ~.4 

I 
, , 
I 

C.:i21 W,'I 13 IX RSVR OUT SIN HI 11A54 02 - 060 -- -50/+230 +50/+130 OEG G&N -- -- -- I 8.5 

C32113V I IG IX Rsn OUT COS HI llAS9 02 - 081 -- +130/+230 +50/+310 OEG G&N -- -- -- , .5 

C~2117V I lGA SE:lVO ERR IN PHASE HI 12A2 01 - 014 -- -3.0 +3.0 t1RP.O G&N -- -- -- ·?5 

I I 

i CG2142V 'IG IX RSVR OUT Sf:/ HI llA60 02 - 089 -- ·50/+230 +50/+130 OEG G&N -- -- -- 0.5 

C32143V :IE IX RSVR OUT COS HI 11A61 02 - 090 -- +130/+230 +50/+310 OEG G&N -- .. - .. 
I 

1';.5 

CG2147V r\.:iA SERVO ERR IN PHASE HI ml 01 - 013 -- -3.0 +3.0 ;·':RA[I G&N -- .- -- ~.5 

CG2172V OG IX RSVR OUT SIN HI 11162 . 02 - 091 -- -50/+230 +50/+130 OEr, G&N -- -- -- R.5 

CG2173V OG IX RSVR OUT COS HI 11163 .102-092 -- +130/+230 +50/+310 nEG G&N -- -- -- 0.5 

CG,2177'J OGA SERVO ERR IN PHASE HI 12A3 01 - 015 -- -3.0 +3.0 IARM) G&N -- -- -- n.5 

CG2300T PIPA TEllP HI 10A47 116 - 084 -- +120 +140 OEG F G&N -- .. - -- 1.5 

C~3721V SHAFT COU DAC OUT HI 11A52 02 - 058 -- -12 +12 VRMS G&N -- -- -- fl.9 

CG3722V TRUNNION eou OUT HI 11M3 02 - 059 -- -12 +12 VRMS G&N -- -- -- ~.g 

CG5040X eMe WARNING E2 11E19-1 04 - 099 162 WARN EVE~IT G&N -- L* SS 8.6 
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TABLE7-XI.- PCHEQUIPMENTTELEMETRY(51.2 KBPS)- STABILIZATIONANDCONTROLSYSTEM

!:EASID IIF.ASDESCRIPTION TH CHAN HBR I DATARANGE I_ST SIR _/O Sir CSH
CODE FR - WD J LOW HID, q_NITSBUS COND OISPL DIrT DHG

i

CH35DOH PITCHA]T ERR HI 51AS 01 - 0621 "5/15 +5/15 DEG SAC -- TSC 8.8

CH3501R YA'_A'rTERR HI SIA6 O] - 063J -5/15 +5/15 DEG SAC TSC 8.8

C_I3SODHROLLATT ERR HI 12A4 01 - OlBJ -5/12.5/20/50+5/12.5/20/50DES SAC TSC 8.8
I

C:13503_SOS PITCHBODYPATE HI 12A5 01 - 021J -1/5/I0 +1/5/10 DEG/S SBC -- J t4 T_C 8.8

CH3504.kSCS YAH BODYBATE Hi 12A6 01-Onl -1/5/10 +I/5/10 DEB/S SAC -- tl TSC 8.8

CH3505_ SOS ROLLDDDYRATE HI 12A7 Ol - 0231-- -I/5/50 +1/5/50 DEB/S SAC 11 TSC 8.8

C!13617_iPITCHGIICLPOS I OR 2 HI 12A8 Ol - 024[ -S.O +5.0 DEG SAC _! TSC 8.9

C:13518JiYA; G'IBLPOS I QR 2 Hl 12AI0 01 - 046j -S.O +S.O DED SAC S" TSE 8.9

CH_546X +?ITCFi/+XE_D El 22EI-I 01 - 018 -- FIRE/OFF ARM EVENT SBC ...... 8.10
i

J-PITCH/+XEND El 22E2-2 01 - 018 FIRE/OFF AR_q EVENT SBC ...... 8.10
CN3547X

SACDH3548X +OITEH/-XEND El 22E3-3 01 - 018 -- FIRE/OFF AR!I EVENT ..- 8.I0j

CH3549X -PITCH/-XENG El 22E4-4 01 - 018 -- FIRE/OFF AR. EVENT SAC ...... 8.10R.i0

CM3SSOX +YA_:I+_ENG El 22ES-S 01 - 018 -- F RE/OFF ARf_ EVENT SBC ...... S.lO

CH3551X -Y_;,/+XEI_G El 22E6-6 01 - 018 FIRE/OFF ARt' EVENT SAC 9.1O

CI13652X+YA_t/-XEBG El 22E7-7 01 - 818 FIRE/OFF ARM EVENT SBC ..... _.I0

CH3553X -YA'.I/-XEND El 122E8-8 01 - 018 FIRE/OFF ARH EVENT SBC --I

I!CH3554X +POLL/+ZENG El 22E9-1 Dl - 019 FIRE/OFF ARM EVENT SAC ......... 8.I0

I CH3555X -_OLL/+ZEND E1 22E13-5 01 - 019 FIRE/OFF ARH EVE"T SACi .......
B.IO

I

CII3658xCH3556XI+ROLL/+y+ROLL/-ZEHGENG El 22E14-6 Ol - Dig ,FIRE/OFF ' A_ EVENT SBCi R.IoD'ID

ICH3SB7X -ROLL/-ZENG El 22EI0-2 01 - 019 FIRE/OPF AR_! EVENT SBC : ..... _.I_

I
El 22E15-7 01 - 019 FIRE/OFF AR_ EVENT SAC i -- _.10

b CH3559XI-ROLL/+Y"END El 22EII.3 01 - 019 FIRE/OFF AN'! EVENT SAC *- 8.10

CB3560X +ROLL/-YENG E1 22E12-4 01 - 019 FIRE/OFF ARM EVENT SAC -- 8.I0

• CH356IX -ROLL/-YgliG El 22C16-8i01 - 019 FIRE/OFF ARH EVENT SAC --
I

CH3574XITRAHSBNTL+x E!ID E2 11E22-4]04 - 067 OFF ON EVE!_ SBC -- 8._0

CH3S7SX TRANSCNTL-X C_B E2 11E22-6 04 - 0671 OFF OM EVENT SBE -- R.lO

CH3576X TRANSCt_TL+Y C_ID E2 I IIE22-8 04 - 067' OFF ON EVENT -- 8.10

i

0{3577X TRANSCNTL-Y CMD E2 11E23-6 04 - 068 OFF ON EVENT -- 8.lD

DH3578X€TRANSC_(TL+Z C;ID E2 IIED3-B04 - 068 OFF ON EVENT -- 8.10

CH3579X'TRANSCNTL-Z C,]D E2 11E24-2 04-097 OFF ON EVENT -- 8.10

CH3532V SOSTVC PITCHAUTO CMO HI 12A15 01 _ii_ +lO -I0 VOC -- 8.9DH3583V SOS TVD YP,_4AUTOCMD HI 12A13 01 +IO -IN VDO -- 8.9

- 1261i

CH358SH MTVCPITCH048 HI 51A11 01 - 096 -- -I0 +10 OEG -- R.g

CH3586H h"i"VCYAW CHD HI SIAl2 01 - 125 -- -I0 +lO DE8 -- 8.9

EH3587H ROT ROLLCtlU HI 5lAl3 Ol -- -I0 +lO DE8 -- 8.9

l-Z7
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TABLE 7-'1.- PCM EQUIPMENT TELEMETRY (51.2 KBPS) - STABILIZATION AND CONTROL SYSTEM 

CHIN HBR 
LBR O~TA ""NGE INIT SI' ,,/n SIr, ::EAS 10 ,'EAS DESCRIPTION 1M CSH CODE FR - 110 110 LOW HIGil !!NITS BUS cnND DISPL DI~T 

O"G 

CH3500H PITCH ATT ERR HI 51A5 01 - 062 -- -5/15 +5/15 OEG S'C -- M TSC 8.8 

CH3501 :-t VA',. ATT EnR HI 51A6 01 - 063 -- -5/15 +5/15 OPi S'C -- M TSC 8.8 

CII3502H RCll An ERR HI 12A4 01 - 016 -- -5/12.5/20/50 +5112.5/20/50 IlEG S'C -- ., TSC 8.8 

C.I35,3" I SC5 PITCH BODY ""TE HI 12A5 01 a 021 -- -1/5/10 +1/5/10 0[(;/5 S'C I -- " T<C B.B 
I 

I 
I 

CH3504.( SC5 YAW BJDV RATE HI 12AB 01 - 022 -- -1/5/10 +1/5/10 OEG/S S'C 

I 

-- 11 
I 

TSC B.8 

I CH3505P. SCS ROLL BODY RATE HI 12.U 01 - 023 -- -1/5/50 +1/5/50 DEG/S S,c -- " TSC 8.8 

C"3517h I PITCH GIICL p~s 1 0' 2 HI 12AS 01 - 024 -- -5.0 +5.0 OEr. S'C 

I 

-- ~:l TSC B.9 

C:13518J! VA'; GT1Bl pas 1 JR 2 HI 12Al0 01 - 046 -- -5.0 +5.0 OEG s'c -- I" T~C 8.9 

C.,546X I +.'ITCf;J+x ENG 
I 

I E1 22El-l 01 - alB -- FIRE/OFF ARM EVENT sse I -- -- -- 8.10 

CH354IX i -PITCH/+' ENG E1 22E2-2 01 - 018 -- FIRE/OFF AR'~ EVE~T S'C I -- -- I -- 8.10 

I 1 CH35,ax +0 ITCH/ a X DIG E1 22E3-3 01 - 018 -~ I FIRE/OFF Ie:: EVE~T S,C -- -- I .. - I B.l0 I 
CH3549X -PITCH/~X EUG El 22E4-4 01 - 018 -- FIRE/OFF AR~' EVENT sse -- -- , --

I 
B.l0 

I 
I CH3550X +YAi:/+/.. ENG " 22E5-5 01 - 018 -- FIRE/OFF ARt~ EVErlT S&C -- i -- --

I 
S.l'J 

I CH3551x 
-U,~,/+X ENG El 22E6-6 01 - 018 -- FIRE/OFF ARt·' EVENT S'C -- -- --

I 
S.10 

CH3552X +y;",I/~X ENG " 22E7-7 01 - 018 -- FIRE/OFF ARM EVENT S&C .. - -- -- 3.10 

CH3553X -Yf.:.1/-X E~G El 22[8-8 01 - 018 -- FIRE/OFF A'" EVENT S&C -- -. -- I 8.10 

1 CH3554X 

! 
8.10 I +POll/+Z ENG 

I 

El 22E9-1 01 - 019 --I FIRE/OFF 
AR!'I EVENT S&C .. - .. - - I , 

I 
CH3555X -!\Oll/+Z EUG El 22E13-5 01 - 019 -- FIRE/OFF ARM EVENT S&C .. - .... .- I 8.10 I 
CH3556X +ROll/-Z ENG I El 22E14~6 01 ~ 019 -. fIRE/rFF . Ahl~ EVErIT S&C -- -- -- I ·J.l0 

CH3S5],.( -ROll/-Z E'lG I E1 22El0-2 01 - 019 ~- I FIRE/OFF ARt' EVf~T S&C -- -- . - I Q.lO I 

CH3558X +Il.Jll/+Y ENG 

1 

E1 22E15~7 01 - 019 -- FIRE/OFF .II.P.~ EVENT S&C -- -- -- I 
1.11} 

CH3559X ~ROll/+Y E~IG E1 22El1~3 01 - 019 -- FIRE/OFF AW' EVENT S&C .- -- .- 8.10 

CH3560X +ROll/ ~ V ENG " 22E12-4 01 ~ 019 -- FIRE/OFF ARM EVENT S&C -- -- -- B.10 

CH3561 X ~ ROll/ ~ Y HiG El 1 22[16-8 01 - 019 -- FIRE/OFF M~l EVENT S&C -- -- -- 8.10 

I I 
CH3574X ' TRAilS CNTl +X om E2 llE22~4 04 - 067 195 OFF ON EVDIl S&C -- -- -- 8.10 

CH3575X TRANS CNTl - X em E2 llE22~6 04 - 067 195 OFF nil EVENT s&C -- -- -- 8.10 

CH3576X TRAilS CflTl +Y em E2 l1E22~8 04 - 067 195 OFF ON EVErlT S&C -- -- -- 8.10 

C1!3577X TRANS CNTl ~ V CMD E2 11E23-6 04 - 068 196 OFF ON EVE~H S&C -- -- -- 8.10 

CH3578X T:tANS CilTl +Z C:IO E2 l1E23~a 04 ~ 0631196 OFF ON EVENT S&C -- -- -- 8.10 I 

CH3579X TRANS CNTl ~Z WD E2 11£24-2 04 - 097 rAJ OFF ON EVENT S&C -- -- .- 8.10 

CH3532V SCS TVC PITCH AUTO C;~O HI 12A15 01 - 055 -- +10 -10 voe S&C -- -- -- 8.9 

CH3583v SCS TVC v r':-l AUTO eMO HI 12A13 01 - 053 -- +10 -10 VOC s&C -- -- -- 8.9 

CH3585H MTVC PITCH CHO HI 51A 11 01 - 096 -- -10 +10 OEG S&C -- -- -- 8.9 

eH3586H MTVC Y PM eri0 HI S1A12 01 - 125 -- -10 +10 OEG S&C -- -- -- 8.9 

CH3587H ROT ROll Cll0 HI 51A13 01 - 126 -- -10 +10 OEG s'e -- -- -- B.9 

7-27 



s/c 11_

TABLE7-XI.- PCMEQUIPMENTTELEMETRY(51.2 KBPB)_ STABILIZATIONANDCONTROLSYSTEM- Concluded

ILBR --- 8,9A

[IEASIDJ MEASDESCRIPTION I'M CRAN HBR DATARAMDE INST _I_ O/B !RIG--' CSH
CODE FR - WD :WD LOW HIGH UNITS BUS CONI 81SPLDIET DWG

--+

I
ON3588XIATT DEADBANDMIN E2 1188-2 OB - 067 075 IHAX MIN EVENT SBC ...... 8.9A

CH359OXJHI RATELIMIT 82 II88-4 02 - 067 075 LOW HIGH EVENT S&C ....

CII3592XIFDAIERR 5 PATE5 82 II88-5 02 - 067 075 OFF ON EVENT SBC ...... 8.88

CH3593XIFCAISCALEERR 50/15 E2 IIEB--B02 - 067 07S OFF ON EVENT S&C .... -- 8.8A

C};B6OOXAV CS LM/CSI_ E2 IIE9-3 02 - 068 076 CSH LM/CSM EVENT _NC - -- 8,HA

CI3601X D RECTRCGNO. 1 E2 11824-3 04 - 097 043 DEE ENABLE EVENT SBC ...... 8.7

CHB602XJDIRECTRCSNO. 2 82 11824-404 - 0971043 OFF ENABLE EVENT S&C ...... 8.7

I 068 076

CH3604XJSPSSOL DRIVERI E2 1184-4 01 - 098 041 FIRE/OFF A_4 EVENT SBC ........ 8,9

CH360SX GPG SOL DRIVERZ E2 II89-4 02 - 068 076 FINE/OFF AR_ EVENT S&C *- _ 8,g

Ch3606X LIIITCYCLEEUITCH 82 11EBS-1 04 - 090 044 ON OFF EVE_!T_&S .. sl 8.9A

CH3607X S/C CNTLSCS E2 _189-5 02 - C/1C SCS EVE_ITSNC ...... I 8,B

J_;_UALROLLACCELONO 82 OFF ON EVENT SNC
i

EVENT S&C
"" i -" 8.98

ICN3609X 04 - 0981044 .... r -- B.9A

Cii3610X_NUAL ROLL;fINIMPCMD E2 11825-8 04 - 098 044 OFF ON .-

ON3615X 11EBS-4 04 - 098 044 I

CH3612X ItANUALPITCHACCELCMD E2 11E25-3 ON- ogR044 OFF ON EVENT S&C ...... 8.98

CH3613X )_NUALPITCHHIM 114PCHD EB 098 044 OFF ON EVENT SBC .... H.9A_NUAL YAWACCELC4D EB 11E25-5 04 - OFF ON EVENT SNC ...... 8,98

CH361BXMANUALYAWMIN IMPa4D E2 11E2B-6 04 - 098 044 OFF ON EVENT S&C ...... 8.RA

i 1188-7 02 - 067 075 8.9A

!CH3623X GYGO1 COt_BS!!RD E2 L8!# NORM EVENT S&C ...... 8.9

I CH3624X SYRO2 COf4BSI_RD 82 11E8-8 I 08 - 057 075 LOll NORM EVENT S&C

;ii ...... 8.,
CH3635X 8_AG_IODESW-ROLLATT 1 RT 2 El IIE33-I 05 - 099 -- IOFF ON EVENTI

CHB636XB/_,S_IODES_-ROLLRATE2 I 81 11833-2 oBOE- ORB -- OFFOFF ON EVENT!V AA -- 8.9A .11
CH3633X!D_AG_DE SW-PITCNATT I RT B 81 11833-3 - 099 OFF ON EVENT! SC 8,9A

ON
CH3639X Bring;lODES_-PITCHRATE2 £I 11E33-4105 - 099 EVENTIVsc 8.9A

CH3641X B;_GHODESW-Y_(_ATI I RT 2 81 II833-505 - 099 -- OFF ON EVENT VSC 8.9A

CH3642X B:_ABHODESH-YAHRATE2 EI 11E33-6O5 - ORB -~ OFF ON EVENT VSC 8.9A I
CH3666C PITCHDIFFCLUTCHCURRENT HI 2284 01 - 008 -- -0.807 +0.807 AHP SRC 8.9 l

iCH3667C YAW DIFFCLUTCHCURRENT HI 12816 01 - 056 -0.807 +0.807 _MR JS&C 8,9
I
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TABLE 7-XI.- PCM EQUIPMENT TELEMETRY (51.2 KBPS) , STABILIZATION AND CONTROL SYSTEM - Concluded 

~--'---------------'--,---,----.-.------------------r---.-~---,---.-~ 

"lEAS ID flEl\S CESCRIPTlO,. 

CH3588X ATT DEADBANO MIN 

CH3590X HI RATE LIMIT 

C!l3592X fOAl ERR 5 RATE 5 

CH3593X FOAl !;CAlE ERP 50/15 

C!;3600X ! f;l/ CG livcsr~ 

CH3601X I DIRECT RCS NO.1 

CH3602X I DIRECT RCS NO.2 
I 

CH3604X ! SPS SGl DRIVER 1 

CH360SX ~tS SOL DRIVER 2 

Cil3606X LI:UT CYCLE SI-:ITCH 

I CH3607' SIC CNTl SCS 

I CH3609X l'lAilUAL ROLL ACCEl 010 

Cli361QX fttl.NUAl ROLL /UN Ir1P CMO 

CH3612X rlANUAL PITCH ACCEL Ct~D 

CU3613X !1ANUAL PITCH MIN mp C:.ro 

CH3615X MANUAL YAW ACCEl c.'1D 

CH3616X MANUAL YAW MIN IMP Q10 

CH3623X GYRO 1 COt1B Sl'FlO 

Cl13624X GYRO 2 Cor~B SI1RQ 

CH3635X Bl1AG MODE SW-ROlL ATT 1 RT 2 

CH3636X i3llAG :lODE SO-ROll RATE 2 

Ci13533X: mlAG f(lO[ SW-PITCH ATT 1 RT 2 

CH3639X Brt~G :lODE SJ-PITCH RATE 2 

CH3641X B~·lAG :~ODE SW-Y'\\·! ATT 1 RT 2 

CH3642X B:1AG HODE S~-YAi~ RATE 2 

CH3666C PITCH DIFF CLUTCH CURRENT 

CH3667C YAW DIFF CLUTCH CURRENT 

TM CHAN 
CODE 

f-_HB_R---j LBR '-_____ D_ATA RAIlCE 

FR - WD WD LOW HIGH 

E2 llE8-2 02 - 067 075 MAX 

E2 

E2 

E2 

E2 

E2 

I E2 

I 
E2 

E2 

E2 

E2 

E2 

E2 

E2 

E2 

E2 

E2 

llE8-4 02 - 067 075 LOW 

llE8~5 02 ~ 067 075 OFF 

llE8-6 I 02 - 067 075 

l1E9~3 I 02 • 068 076 

llE24-3 , 04 - 097 043 

l1E24-4 04 - 0971043 

OFF 

CS~l 

OFF 

OFF 

11E4-4 01 - 098 041 FIRE/OFF 

11E9·4 02· 068 076 FIRE/OFF 

11E25.11 04 ~ 093 044 m~ 
11E9-5 ,02 - 068 076 C/IC 

11 E25-7! 04 - 0981044 OFF 

11E25-S 04 - 09810441 OFF 

11E25-3 04 - 098 044 OFF , 
11E25-4 t 04 - 0981044 OFF 

11E25-5 04 - 098 044 OFF 

11 E25-6 04 - 098 044 OFF 

E2 I llE8-7 02 - 067 075

1

lo\l 

E2 11E8-8 I 02 - 067 075 LOll 

11 E33-1 05 - 099 -- 10FF , El 

lEI 
I 

I El 

I :: 

llE33-2 05 - 099 --

11E33-3! 05 • 099 _. 

llE33-4 I 05 - 099 -­

llE33-5 05 - 099 -­

llE33-6 05 - 099 --

OFF 

OFF 

OFF 

OFF 

OFF 

Hl 22M 01 • 008 -- -0.807 

HI 12A16 01 - 056 -- -0.807 
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MIN 

HIGH 

ON 

~N 

Lr.'I/CSt1 

ENABLE 

EN.I\BLE 

A~1 

OFF 

SCS 

ON 

ON 

0" 

ON 

ON 

ON 

NORM 

ON 

ON 

ON 

ON 

ON 

ON 

+0.807 

<{).807 

INST 
UNITS BUS 

EVENT S&C 

EVENT St.C 

EVENT S&C 

EVENT S.C 

EVPH ~1.C 

EVENT S'C 

Evnn S&C 

EVENT S&C 

EVPIT S~C 

EVP!T S&C 

EVErIT S"-C 

[VErn S1.C 

EVENT S&C 
I 

EVENT S.\C 

EVENT S&C 

EVE:-lT S&C 

EVENT S'C 

EVENT S&C 

EVENT I S&C 

EVENT ! VSC 

EVENT Vsc 

I 
I 

EVENT j Vsc 

EVENT i Vsc 

EVENT I VSC 

EVENT 1 V SC 

AMP S1.C 

A!'~p j S&C 

!:I~ OIB ':;tG 
COND OISPl [lIH 

I -­
I --
I :: i :: 

I 

-- I --

:: I :: 
-- II --

.I\.A ~. 

AA ! --

., ! --
'A 

I 
I --

/.A 

A/ 

t •.• 

I --

I :: 
I-
I :: 

:: I:: 

CSH 
OWG 

8.9A 

1,[ :::! 
8.YA J 

8.7 I 
1 
I 8.7 

I 8.9 

; 8.9 

I 
8.9A 

8.9 

8.9A 

8.9A 

8.9A 

l:l.9A 

8.9A 

8.9A 

8.9 

8.9 

8.9A 

8.9A 

8.9A 

8.9A 

8.9A 

8.9A 

8.9 

8.9 
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TABL£7-XII.- PEREQUIPMENTTELEMETRY(51.2 KBPS)- LIFE SYSTEM

_EAS°ESCRIPTIOr' CODE !$D LOW ]{IGH UNITS'BUS F_L OIST CDSH

[ioJoo_oJ_s_oo,EKG,,,,,,i2,_3ioi-oo,]--o.i o ,_,v,-- 11_i
CJOO61JI,_STr,O 2 EKO AXISI :ll 22'_I i Ol - 0051-- 0.I 5 IIV V2 2

IC_O002J!_ST_O,EKOA_S__I,_01-DO0'--,01 ' ,_VV_"-i-'i-"
! CJ0200_IASTROI P,ESPIR Hl 51A7 01 - 064 -- -5 +5 OHrIS V2 .... i "- i ""

_'ASTRO2 ;IESPIF< HI 51_8 Ol - 093 -- -5 +5 OCIMS V2 i 4.2CJO2011_ 51Ag 094 ""ASTRO iI CJ0202,1 3 RES_IR HI 01 -5 +5 OHMS V2 ....

7-2g
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TABLE 7-XlI.- PCM EQUIPMENT TELEMETRY (51.2 KSPS) - LIFE SYSTEM 

~I.I CHf.N HSR LBR DITI. RMlEE 
I"!~T SIr ,';(;L ! mT ~'E'\S OESCRIPTIDrl r:: CODE 1.10 BUS C!1flD CSH I FR - WLl LOW mf,H UNITS DWG 

I 
i CO"" I moo , ,. "" , i 

'1 22,~.3 

I 
01 - 007 -- 0.1 5 '''' V2 -- -- -- -- , 

CJ0061J psrro 2 EK~ AXIS 1 , :n 22,~,1 I 01 - 005 -- 0.1 5 I1V V2 
. - -- . - 4.2 

l Hl 
, , , 

CJ0062J I .... STRQ 3 EKG A;(IS 1 22;..2 01 - 006 -- 0.1 5 '" V2 -- -- -- I --, , 

I 
; 

I 

I 01 CJ0200~ 'Asno 1 2ES?IR Hl i 5117 - 064 -5 
i 

I 
-- +5 I1HI1S V2 -- -- .'- I -- I 

CJ0201:, (TRO 2 ~ES?H: ! 
, 

Hl 1mB I 01 
- 093 -- -5 +5 OHMS V2 -- .- I -- I 4.2 I 

I I 
CJ0202,~ ASTRa 3 RES?IR Hl 51A9 01 - 094 -- -5 +5 f)H~S V2 -- -- -- i -- I , 
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TABLE7-XIII,- PCHEQUIPMENTTELEMETRY(51.D KBPS)- FLIGHTTECHNOLOGY

,'SID, ' EASDEEERIPTIO.ORA. L. ',ARA.OEI.ST I B,, I I ICSH
CODE FR - WD WO LOW HIGH UNITS BUS :PL D T DWGi

CKOO26AICI_X-AXISADDEL .1 IDA9 -- -2 "_I0 G y2

CK0027,%]C_IY-AXIS AECEL H1 51A14 01 - 127{ -- -2 +2 G YD

DKOO28&I CI: Z-AXIS ACCEL H1 51A15 01 - 1281 -- -2 +2 O VD
I

EKIO40X!16 ;'$IDATAADOC_MERASHUTTEROPE_H1 i 51A3 &K 01 - 0311 -- CLOSED OP£H EVENT CAr_ERA 3,4

CK1043X 70 :._1CAMERASHUTTEROPEN H1 I 51A10 f 01 - 031) -- CLOSED OPEN EVENT CA!_ERAJ

CKIOSIK DOSI'IETE_I RADIATION 090 i i 3.4, HI IIA169 OS- -- O IK RAB/H V2 "-i-- I -"
EHIOS2K L_)SI:IETERD RADIATION HI 11A16 01 -

058!j O 11( RAD/H _D J

CKIOS3R DOSIHETER
RATE H1 lOAI49 : 50 - 084 -- O 5 VDC _D
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TABLE 7-XIll.- PCM EQUIPMENT TELEMETRY (51.2 !(BPS) - FLIGHT TECHNOLOGY 

CHAN HBR LBR DATA RANGE INST SIG 01' SIt; flEAS ID r.EAS OESCRIPTION m CSH COOE FR - WD WO LOW HIGH UNITS BUS rnNO nlSPL NSf OWG 

CKOO26A 01 X-AXIS ACCEl HI 12A9 01 - 045 -- -2 +10 G V2 -- -- --
CKOO27.\ W V-AXIS ,'\CCCL HI 51AI4 01 - 127 -- -2 +2 r, V2 -- -- . -
CKOO28f1 C:: Z-P.XIS ACCEL HI 51AI5 01 • 128 -- -2 +2 G V2 -- .- . -

1 I 
CK1040X 16 :111 DATA ACQ CJl,~1ERA SHUnER OPEN HI 151,\3 & { 01 - 031 -- CLOSED OPEN EVENT CAtlERA -- -- -- 3.4 I 
CK1043X 70 :·1/-1 CAl~ERA SHUTTER OPEN HI .. 51AIO 01 - 031 -- CLOSEO OPEN EVENT CMIERA! -- -- I .- 3.4 

I 
05 - P901--

I 
! 
I 
I 

I CKlOS1 K DOSIlIETEf:. 1 RADIATION HI llAI69 0 I' RAnlH V2 , -- _. I --I 

I I 

I 
CK1052K OOSJ:1ETER 2 RADIATION HI llAI6 01 - 0581 -- 0 I' P~O/H V2 -- --

I :~ CK1053R DOStlETE:l RATE HI IOAI49 50 - OB41-- 0 5 voe v2 i -- --

7-30 



/

CSM
$/C11_

TABLE7-XIV.- PCMEQUIPMENTTELEMETRY(51.2 KEps} - SCIENTIFICEQUIPMENT

.... / .

I_EASIO MEASDESCRIPTION 114 CKa'N HRB LBR DATARANGE , IRST BIG O/B _IO {SH
CODE FR- WD _D L_ HIGH UNITS BUS COND DISPL DIST DWG

SLIOOIU SOl EXP NO. ] HI ]OA2S Og - 052 --

SLIOO2U SCI EXP NO. g HI 10A148 50 - OSZ --

SLIOO3U SOl EXPNO. 3 Rl 10A104 35 - 084 --
I

!_LlO04d SOl EXP NO. 4 HI !I0_106 36 - 052 --

_LIOO_U 3CI EX_ NO. 5 HI IOAI07 3_ - 084 --

SLIOO6U SOT EXP NO. B R1 I0_109 37 - 052 --

_LlOO7u _CI ZX_ ?I'%7 HI I0._I10 37 - 084 --

i_LIOO3d _CI E::_;,r.!.3 i.l I0_I12 3E - 052 .--

_LIO]gL SOlEl" _;_.9 ;_I I0_I13 38 - 084 --.

.,,L1010u_CIEX? _;3.I0 HI IOAIIS 39 - 052 -.

_LlOllL _CI £XPh_3.11 H1 10_116 39 - 084 --

LL1012_ %CI EXF ,WO.12 I11 IOAIIR 40 - 052 --

SL1013Ji_CIEXP Nr. 13 HI IOA119 40 - OR4 --I

SL1014_ 3El EIF _I_.14 HI I0_121 41 - 052 --

3L101S0 _cIEX_NO. 1B E1 10_,12Z 41 - 084 --

_L1316_ SOl E:_P:_2.16 Z2 IIDI6 03 - 06_ --

uElOl7_ SOl EX2 A2. IT _2 11_3 Ol .-097 --

SLIOld. _CI EX_ fl^. 18 I 02 1105 Ol - _

SLIOIgb 2CI OX_ 1_].Ig !_2 11;!6 02 - 065 --
i

2LIO20U SOl EX_ l_g.20 D2 11_7 g2 - 066 --

SL1021_ £01EX2 R6. 21 D2 11010 Og - 097 --

SLIO23USCI EXP NO.Z3 DZ 11DIE Og - 099 --

SLIO24U SCl EXP NO,Z4 D2 11D17 03 - 097 ""

SL102SU SOl EXP NO. 25 02 11D18 03 = 098 --

SL1043P PANCAMERANg TK PRESS R1 11A36 01 - 124 -- 0 5000 PSIA V3S -- ' -- ' "- 1Z.1

SLllOgT UVSELECTRONICTEMP R1 11A7 01 - 026 -- -100 +ZOO DEGF V3S

SLI202TSIM TEMP_. BMI.XS 221.R62 HI 11AIB 01 - 057 -" -IO0 +200 DOG F V3S -- _ "- _ --

SLIZO4TSIM TEMP_. BMI.XS Z78.R62 HI 11A12Z 04 - 0_9 "- -100 +200 DOG F V3S -- _ "" ' --

SLI206TSIM TEMPE. BM6.XS gS7.R62 HI 11A44 OZ - 0Z7 -100 +200 DEG F V3S -- "" ""
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flEAS III 

SLlOO1 U 

SLlOO2U 

SL 1003U 

~11004,j 

~!. 10Q:;U 

SLlDOS;) 

'::L10D7u 

~L10C;1J 

":'L10J:L 

.:.llOlOu 

':;LIJlli.. 

~L lO12~ 

~L1013..: 

~L1014~: 

:LI015u 

,LD16, 

:.:.L1017 J 

::;L10lJ-.' 

::L1019!) 

SLlO20iJ 

:110~lJ 

SLlO23U 

SLl024U 

SLl025U 

SLl043P 

SL1109T 

SLl202T 

5L1204T 

SLl206T 

MEAS DESCRIPTION 

SCI EXP NO. 1 

SCI EXP NO. 2 

SCI EXP NO. 3 

SCI ~XP ~iu. 4 

SCI EhP ,'lJ. 5 

SCI EX? NCo 6 

:CI EX~ !V'. 7 

SCI E::~ "I.'. J 

sct EX R :;J. 9 

.. CI EX:' ::J. 10 

'CI if.:l' I.:,. 11 

::CI EXt ,f). 12 

:CI n D Nr. 13 

'CI EXF ;-(1. 14 

SCI tAr> p.jO. 15 

SCI c::!) :C. 16 

~CI EX: .f:. 17 

:Cl !::;':' Ir. IB 

:c~ C,(r, r;,_~. 19 

SCI EX, lIe. 20 

~CI E:':: Nv. ,1 

SCI EXP NO. 23 

SCI EXP NO. 24 

SCI EXP NO. 25 

PAN CAMERA N2 TK PRESS 

UVS ELECTRONIC TEMP 

SIM TEMP 2. BM'. XS 221. R62 

SlM TEMP 4. BM1. XS 278. R62 

SIM TEMP 6. BM6. XS 257. R62 

cs!< 
sic 114 

TABLE 7-XIV.- PCM EQUIPMENT TELEMETRY (51.2 KBPS) - SCIENTIFIC EQUIPMENT 

CHAN HPB LBR DATA RANGE INST SIG OIB ~IG TM CODE we BUS CONO !)lSPL JIST CSH 
m - WO LOW . HIGH UNITS OWG 

HI 10A25 09 - 052 --
HI 10A148 50 - 052 -- I 

HI 10AI04 35 w 084 --
!..fl 10;',106 36 - 052 --
HI 10AI07 3'i - 084 --
HI 10/1109 37 - 052 --
HI 10.~,110 37 - 034 --
i-.1 10',112 38 - 052 .. -

;:1 10t113 38 - 084 -.. 

HI lOA 115 39 - 052 _. 

"In 10\116 39 - 004 --
111 lOAllA 40 - 052 --
HI 10A119 40 - OA4 --
HI lOA121 41 • 052 --
HI 10.'.122 41 - 084 -. 

[,2 11:'16 03 - 06:1 --
,2 11 '")3 01 .. 097 --
02 1105 01 - 09' .-

t2 11 ;~6 02 . 065 --

02 11 Ll7 02 - 06C --
02 11 010 02 - 097 --
02 11012 02 • 099 --

02 11017 03 - 097 --
02 11018 03 • 098 --
HI llA36 01 - 124 -- 0 5000 PSIA V35 -- -- -- 12.1 

HI 11A7 01 - 026 -- -100 +200 OEG F V3S -- -- --
HI 11A15 01 - 057 -- -100 +200 DEG F V3S -- -- --
HI 11A122 04 - 049 -- -100 +200 OEG F V3S -- -- --
HI 11A44 02 - 027 -- -100 +200 OEG F V3S -- -- --
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" TABLE7-XIV,- PEREQUIPMENTTELEMETRY(51,3 KBPS)- SCIENTIFICEQUIPMENT- _ncluded

(IEASID 21EAGCEDCBIPTIOII TH EHAN HRB LBR DATARANGE INST BIG O/B SIG {SH
CODE _ )_ LOW HIGH UMITS BUS CORD DISPL DIST BWG

SLI211T _ANCAMERARB LIME INTEMP HI 11.4134 04 - 091 -- -100 +200 0E_ F V3S 12.1

SLI212T PANCAMEPJ_N2 TK TEMP HI IIAI3S 04 - 092 -- -I00 +200 PEG F V3S ......... 12,I

, SL1215T _OMBOXTEMP H1 11A174 OS- 107 -- -100 +200 _E_ F V3S ........

SL1217T SIR TEMP17, BMG,XS 305,R62 III 11A180 05 - 124 -- -100 +200 BEG F V3S ........

SLI220T SIM TEMP20, SHELF,XS 206.5,R7Q HI 11A97 03 - 090 -- -IOO +200 DEG F V3S ......

SL122IT SIM TEMPEl, SHELF.XS 236.5,RIO HI 11A54 02 - 105 -- -100 +200 DEG F V3S ........

SL1223T HF AN';SPRTSM AFT HS TEMP HI llAg8 03 - 092 -- -100 +200 DEG F V3S

SLI2SOE CSARHF 1RF PWR OUT HI 10Ag7 33 - 052 -- 0 0.75.5 VOLT EXP

SL1261E CSARHE2 & VHFREPWROUT H1 lOA58 20 -OSG -- 0 0.35/1.5/3.5 VOLT £XP

SLI25DF CSARDECFREQ H1 lOA98 33 - 084 -- OUTLOCK LOCKEVENT EXP

SL1256T CSARTEMP H2 llA129 04 - 076 183 0 150 DEGF EXP

SLIZS7V CSARHF I RCVRGAIN H2 IOAI_ 46 - I16016 AS 77 . OB EXP

SLIZS8V CSARHF 2 & VHF RCVRCAIN H2 10A120 40 - 116 200 69/83 81/95 , DB EXP

SL1261E ESARHF I SPECULAR& NOISEPWR HI 12All Ol - 047 -- -77/-84 -36/-63 DBM EXP

M2 10A87 Z9 - 111 1_ -77/-84. -38/-&3 DBM EXP ......

SL1262E CSARHF 8 & VHFSPEC& NOISE/PWR H1 12A12 01 - 041 -- -81/-88/-84 -40/-54/-63 DBM EXP

H2 IOAg6 32 - 111 079 181/1_/-84 -40/-54/-63 BBM EXP

'SLI27STOPTICALRDDRFILMPKG TEMP HE IIA118 04 - 04" 105 -40 +150 BEG F VSC DBA

SLI276V OPTICALRDDRI_DE STATUS H1 10A92 31 - 08_ -- 0 1/2.3/3.4 VOLT EXP

SLi277V OPTICALRCDRECHOSTATUS H1 10A95 38 - 08_ -- D 2.4/4,8 VOLT EXP

SL1278V OPTICALRCDRVIDEOSTATUS H1 11A&5 02 - 10( -- 0 7.0 VP-P EXP

SL1279Q OPTICALRCDRFILMREMAINING HI IOASS 19- 05_ -- 0 650 FT EXP
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TABLE 7-XlV.- PCM EQUIPMENT TELEMETRY (51.2 KBPS) - SCIENTIFIC EQUIPMENT - Concluded 

, 

CHfl.N HRB lBP. DATA RANGE 
INS! SIG O/B SIG 1·1EAS 10 :~EAS CESCrU?TI'll! TM CODE H'~ BUS C~O DISPL DlST CSH 

fit - \.JD LOW HIGH UNITS OWG 

S11211T PAN CAMERA H2 LINE IN TEMP HI 11A134 04 - 091 -- -100 +200 nr.,: F V3S -- -- -- 12.1 

Sl12121 PAN CAMERA N2 TK TEMP HI 11.8.135 04 - 092 -- -lOa +200 I"EG F V3S -" 12.1 

SL12IST MOM BOX TEMP HI 11A174 05 - 107 -- -100 +200 n[f, F V3S -- ,- --
SL1217T StH TEMP 17. BM6. XS 305. R62 111 lW~Q 05 - 124 -- -100 +zao DE·' F V3S -- . - --

SL 1120T SIM TEMP 20, SHELF, XS 206.5, R70 HI 11A97 03 - 090 -- -100 +200 DEG F V3S -- -- --
SL1221T SIH TEMP 21, SHELF, XS 236.5, R70 HI 11A64 02 - 105 -- -100 +200 DEG F V3S -- -- --
SL1223T HF ANT SPRT SM AFT HS TEMP HI 11A99 03 - 092 -- -100 +200 OEG f V3S -- -- --

SL1250E CSAR HF 1 RF pwR OUT HI 10A97 33 - 052 -- 0 0.75.5 VOLT EX' -- -- --
S112S1 E CSAR HF 2 & VHF RF PWR OUT HI 10A5B 20 - 052 -- 0 0.35/1.513.5 VOLT EX' -- -- --
SL1255F CSAR OSC fREQ HI 'CA9S 33 - 084 -- OUTlQCK LOCK EVENT EXP -- -- --
SLl256T CSAR TEMP 

J 

H2 11A129 04 - 075 183 0 150 OEG F EXP -- -- --

SL 1 257V CSAR Hf 1 'CVR GAIN H2 10Al38 46 - 116 016 65 77 DB EXP -- -- --
SL 1258V CSA' Hf 2 & VHf 'CV' GAIN H2 10A120 40 - 116 200 69/83 81/95 os EX' -- -- --

SL1261E CSAR HF 1 SPECULAR & NOIS[PWR HI 12Al1 01 - 047 -- -i7/-84 -36/-63 OSM EXP -- -- --
H2 lCAB7 29 • 116 158 -77/-B4, -36/-63 DBM EX' -- -- --

SL1262E CSAR Hf 2 & VHf SPEC & NOISE/PW' HI 12A12 01 - 04 -- -81/-88/-84 -40/-54/-63 DBM EXP -- -- --
H2 l0A96 32 - 11 079 -81/-88/-84 -40/-54/-63 OBM EXP -- -- --

'SL1275T OPTICAL RCIlR FILM PKG TEMP H2 11A118 04 - 041 105 -40 +150 OEG F VSC DBA -- --
S11276V OPTICAL ReDR '·(lDE STATUS HI 10A92 31 - 084 -- 0 1/2.3/3.4 VOLT EXP -- -- --
SL1277V OPTICAL ReaR ECHO STATUS HI 10A95 32 - 08 -- 0 2.4/.4.8 VOLT EX' -- -- --

I SL1278V OPTI CAL RCDR VIDEO STATUS HI 11A65 02 - 106 -- 0 7.0 VP·p EXP -- -- --

\ 

SL1279Q OPTICAL RCO' FILH REMAINING HI 10A55 19 • 052 -- 0 650 fT EXP -- -- --

\ 
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TABLE7-XV.- PCMEQUIPMENTTELEMETRY(51.2 Y,BPS)- SERVICEPROPULSIONSYSTEM

MEAL ID I_PSaESCRIBTIOM TM OHAM --HBR" LBR ' DATAP,._NGE " INST RIG O/B GIG DSM
CODE FR - _D HD LOW HIGH UNITS BUS CONU DISPL UIGT DWG

SROOOIP He TRpRESS - H2 11710 01 - 0410B5 0 5K 3PI_ V3S ........ 9.}

SPODO3P**OX TK PRESSI H2 11_11 01 - 042 OB6 0 250 3SI_ VSS - $M* C_ 0.I

SPOOO6P**FU TK PRESSl H2 ,11_12 01 - 043 067 0 250 °_lh V4S -- SM*' C5 g.1

SPOO17T LO.I_He T.'_I.KTZ,!P HI IIOAI6 06 - 052 -- -IO0 +200 _E: F V4S ....... 9.1

SPOO22H FUFX vLV I PTS HI iii_31Ol - 108 -- 0 9n EEG V3S -- g.l

SPOO23H FU/'XVLV 2 PO3 HI ilia.32Ol - ll3 -- 0 90 LE_ V4S ..... 9.1

5POO24H 7U/_XVLV 3 ?:)C HI I11,_3B Ol - 121 .... 0 9_ r,E_ VBS ......... B.]

SPOOB5H FU/_X_,LV4 P_S HI 11A34 Ol - 122 -- 0 9h DE_ V4S .......... 9.1

SPOO33P**OX TK pRESS2 H2 11AII Ol - 042 066 0 250 PSIA V4S -- SM* C$ g.I

SPOO45T ENG VLV BODYTEMP I{I I0_37 I_ - 052 -- 0 200 3E_ F V4S .- 9.1

SPOO48T ENGFU FEEDLINETEMP 11 11:173 05 ,.lOB -- 0 200 rE_ F V3S - _ 9.1

SPOO4gT IENGOX FEEDLINETEHP HI IOA23 8 - 084 -- O 200 DẐ F V4S - _" _P R.l

'SPOOS4T OX LINETEMP I!1 10A44 15 - OB4 -- 0 200 DE' F V3S g.1

SPOOSST _Y 2 'JXIC_U'FTK ZURFTZ_P !£I 10_142 48 - 052 -- O 15B EGG P V3S ..... 9.I

SPOO56T ,_Y5 ?UZL_U'_?TK _U_FTZ?!_ HI 10_]39 47. 052 .-- 0 150 DE_ F V3S ......... 9.I

SPOO57T :ULINETEMP HI IOA59 20 - nU4 -- 0 200 PEG F VNS .... g.l

SPOO58T BAY 30XID STORAGETK SURFTEMP i:1 I0_137 46 ..084 -- 0 15_ m£_ F V4S ......... 9.1

SPOO59T BAY 6 FUELSTORAGETK SURFTEMP I:1 10_140 47 - 034 -- O 15n _Z_"3 V4S - 9.1

SPOO62T ZHGINJECTORFLANGETEMP2 i;I 10_4g 17 - 052 -- 0 GO0 rZ_ F VSC r,q" r" B._

SPOO6EP* FUTR PRESS2 H2 IIAl2 01 - 043 067 0 250 PSIA V3S "- SM* ¢5 R.}

SPO6OOP ZNGVLV ACT PRESSN2A Ill IO_IO 04 . 052 -- 0 5:_ rzI_ V3S _" C_ g.I

5POEOIP ZNGVLV ACT PRESSNoB HI 10_11 04- 084 -- 0 5K _317 V4S .- F: r2 9._

SPO655Q ;XTK I _TY -TOTAL;UX t,I lOAB6 09 - OB4 -- 0 SO eCT SPS ........... 9.2

5PO656q )XTK G _TY _1 |0_23 10 - 052 -- 0 60 _DT SPS ......... 9.2

SPO657Q _UTX I _TY-TOTKLPUX ill 10_29 IO - 084 -- O 50 POT SPS .......... 9.2

SP06580 FUTK 2 _TY HI IOK3I 11 - 052 .- 0 60 ?CT SPS ........... 9.2

5PO661P Z_i_CHI:EEF?_ES3 HI 12,_14 Ol ,,054 -- 0 150 PSIA V35 - J _" U( 9.1

SPOg30P FUELSM/ENGINTERFACEPRESS Rl 11_152 05 - 027 -- 0 309 F_I_ V3S......... 9.1

_PO931P IOXSM/ENGINTERFACEPRESS HI 11_161 05 .-059 -- 0 BUn _SI_ V4S - 9.1

**PARAMETERSSPUOO3PAND SPOODEPWILLBE INDIVIDUALLYTIMESItRREDWITHPARAHETERSSPOO33PAND BPOOBBPRESPECTIVELY.
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TABLE 7-XV.- PCM EQUIPMENT TELEMETRY (51.2 !(BPS) - SERVICE PROPULSION SYSTEM 

CHAN' HBR' LB. 
. ' DATA RANGE INST SIG OIB SIG MEA.S 10 ! '[I'.S J£.SCn.I?Tlt'lN TM CSH CODE F1 - i:V WD LOW HIGH UNITS 

BUS eOND OISPL OIST DWG 

SPQOOl P He TK ,PRESS :,2 1''"'0 01 - 041 065 0 5K ~~I.~, V3S -- -- -- 9.1 

SPOO03p·· OX TK PRESS 1 H2 11.\11 01 - 042 066 0 250 ~SP V3S - SM" r.~ 9.1 

SPOO06p·· FU TK PRESS 1 ,2 llm 01 - 043 067 0 250 oq" V4S -- SM'" ~'; 9.1 

SPOO17T L'l.~' he T:lhK E, I!' HI 10A16 06 - 052 -- -lOa +200 ['£." F V4S -- -- .- 9.1 

SPOO22H :'urX .,"LV 1 ~:S HI lV31 Ol - lOB -- 0 90 rEG V3S -- '.1 

SP0023H !="U/' 'x VL'f 2 ~J: "1 11,t.32 01 - "3 -- 0 90 ~[r: V4S -- .- ~.1 

SPOO24H ,:1J/~J. 'lLV :; ::1:: "1 ll.133 01 - 121 .... 0 9~ r,[,": V3S -- ..- -- 9.1 

SPOO2SH ~W 1": I'l V " P.'·:: ,I 11.fl34 01 - 122 -- 0 90 QE~ V4S -- ~. 1 

SPOO33P·· OX TK PRESS 2 H2 11 All 01 • 042 066 0 250 PSIA V4S -- SM' CS 9.1 

SP0045T ENG VLV BODY TEMP III 10'37 11 • 052 -- 0 200 :-:;:" !=" V4S - ,- - 9.1 
SP004BT ENG FU FEED LINE TEMP U 11:173 05 - 106 -- 0 200 rE~ F V3S - f.~ ,.1 
SPOO49T ENG OX FEED LINE TEMP HI lOA23 8 • OB4 -- 0 200 [I::~ F V45 - :~ 9.1 

'SPOOS4T ~ ox LINE TEMP III lQ,1l44 1S - 084 -- 0 200 :JE' F V3S .- -- - 9.1 
SPOOS5T -..:y 2. 'JXIt ~U' J TK '::U":F T~!U' ~ i 1 10'~ 142 48 - 052 -- 0 150 ;:~r; F V35 .. .- 9.1 
SPOO56T "AY 5 ;I.:::L :U·:? 7K SUt::F Tt!~~ HI 10n39 47 ' 052 -- 0 150 ri£'"' F V35 -. .. -- 9.1 
SPOO57T FU LINE TEMP al 101.59 20 - rlG4 -- 0 200 rE'i F V45 -- ,- 9.1 

SPOOSBT BAY 3 OXID STORAGE TK SURF TEMP 'I 10.~137 46 .. 01>4 -- 0 15n "S:~ !=' V4S -- - 9.1 

SP0059T BAY 6 FUEL STORAGE TK SURF TEMP n 10',140 47 - 0:'4 -- 9 IS' ,.1:.1 • V45 - 9.1 

SPOO62T ENG INJECTOR FLANGE TEMP 2 :.1 10r'49 17 - 052 -- 0 609 r~" r: . V5C 
for',· c- 9.1 

SP0066P· fU TK PRESS 2 H2 llA12 01 - 043 067 0 250 PSIA V3S -- SM' CS 9.1 

SP0600P ENG VLV ACT PRESS Nt El 'OA10 04 • 052 -- 0 '" rZIt V3S 
-:-" c: 9.1 

SP0601P ENG VLV ACT PRESS N2B HI 10 \ II 04 • 084 -- 0 5Y. f':-IJ' V4S " c: 9.1 

SP0655Q uA iK 1 ~TV ~ TOT:.L ,cUX ,,1 10A26 09 - 084 -- 0 ;0 reT SPS -" "- 9.2 

SP0656Q ~X TK 2 .'TV Sl 10~23 10 ~ 052 -- 0 60 ":T SPS -- .. .. - 9.2 

SP0657Q FU T;< 1 QTY-TOTf.L J!UX ':1 1O~,29 10 - 084 -- 0 50 pn 5PS -- ,- 9.2 

SP065BQ FU TK 2 ~-:-v HI 10'.31 II · 052 ' - 0 60 'CT SPS .. - ,- 9.2 

SP0661P El~:-: CH:::tH. ~::[5:; HI i2,'14 01 " 054 -- 0 150 PSIA V3S - C< 9.1 

SP0930P FUEL SM/ENG INTERFACE PRESS !-l1 m152 05 • 027 -- 0 300 PSI-" V3S· .. 9.1 

~P0931 P OX SM/ENG INTERFACE PRESS HI 111\161 05 .• 059 -- 0 30n ~SI~ V45 - .. 9.1 

··PARAMETERS SP0003P AND SPOOo6P WILL BE INDIVIDUALLY TIME SHARED WITH PARAMETERS SPOOJJP AND SP0066P RESPECTIVELY. 
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TABLE7-XVI.- PCMEQUIPMENTTELEMETRY(51.2 KBPS)- REACTIONCONTROLSYSTEM

MEASID _AS DESCRIPTION 174 C_N R DATA_ INST JIG O/B RIG

CODE FR - RO "LOt/ HIGH UNITS BUS E_D DISPL DIET CSHDWG

E_0001P CrllleTK I PRESS U2 :10R18 06 - 11J 118 0 JK PSIA V1 -- SM ES 10.2

EROOO2P C','.He TK 2 PRESS HE IOASI Ol - 116 108 0 5:4 PSIA u2 .-- SM CS I0.2

CRO003T! C!; He TK 1 TE!IP H2 11A105 OS- 042 126 O 300 DEGF VI -- SH DS 10.2
E_0004T C',4HeTK 2 TE_F' H2 11,%156 05 - 043 127 O 300 pEG F V2 .- SM CS 10.2

C_O03SFIU:_e :A:IIF1 PRESS H3 11R21 01 - 075 143 0 400 PSIA V1 -.- L* ES 10.2

C'_0036_ El:He A_'KFG R'_E:S 02 I1!22 01 - 076 I_%4 O 400 PSIA V2 "- L_ CS 10.2

S'500;P _:€!;eTK 9.PRESS :;2 IOA24 08 - 116 098 0 JR RSIA V3S -- SM CS 10.I

E_,0002_E:THe TK U PTiESS H2 I0_27 09 - 116 133 0 SK P_IA V4S -- SM CS I0.1

J\5003_ _:;I.eTK C FRES_ H2 I0._30 I0 - I16 178 0 5K PSIR V3S -- SM CS 10.1

SLSOO4FSIRHe TK D PRESS 112 10A33 II - 116 019 0 SK PSIe V45 -- SM CS 10.1

S_S013T S_1He TK A TEHP H2 11A163 05 - 073 185 0 100 _n£_F V3£ -.- SM ES 1").1

SFSOI4T S: :[eTK Z,T:/,? H2 IIA16 OJ - 074 186 0 100 OER F v4_ ..- SM CS lO.l

SESO1ST )le T_ E TE'_P ;i2 llklEJ OJ - 075 187 O 100 rE_ F VSS -- SM CS 10.1

SF.5016TSr he TK _ TE;!R R2 11A168 OS- 076 188 0 1On DE_F V4_ -- SH CS 10.1

S_5023_ ._,__ieRFESS/IE'/P_%T13_ H2 lOA93 31 - 116 039 .0 100 PET V3S -- SM CS 10.1

SRS026_ S, F,e2kZSS/TE,P_.%TI_B |12 10%99 33 - 116 119 O I00 PET V4_ -- SM CS 1_.I

Si,5027_ S': Le P_EJS/IE'!? ?,ATL"C :12 10._102 34 - 116 159 0 100 PCT V3q .- SM CS 10.1

S:S02D'_S, lle9:,ESS/TE:'R_TI_ _, H? lO_lOJ ; 35 - 116 199 0 100 PET V4S -- SM ES 10.1

:_RS065TS.iEl3RAD_:GEk T£1:R }_I I04136 46 - 052 -- O 300 GEG F V3S -- SM* CS '10.1

S[_S066TS:! E_GRACKAGE6 lE!lF H1 10#,17 06 - 084 -- 0 300 PDqF V_s -.. SM" ES 10.1

SRS067TIS,I E3,..P,_,CKRGEE TE:1P Nl 10_19 07 - ORE -- O • 300 DEGF V3_ .- SM* CS 10.1

SES068T S;t ENRPACRAGED TEHP Sl 10_',20 07 - 084 -- 0 300 DEC-F V4S -- SM* CS 10.1

SR50EgTOXIOFEED.LI_IEFILLERA TEHR H1 111%131 04 - 001 -- O lid _ERF V3s ....... 10.1

SR5O70TOXIDFEEDLIZIEFILTER3 lE'_P H1 11_132 04 - ORO -- O 150 _EGF t'4c ........ 10.1

SRS07IT OXID FEEDLI,:£FILTER; TZ:_P HI I0.*,2 01 - 004 -- 0 150 DEG F V?S ....... 10.1

S_50721 OXID FEEDLI;iEFILLERD TE_IP HI 11_133 04 - 090 -- O 150 9E_ F '40 ....... 10.1

SRS073T r_I FUELTK OUT SURFA TEZP HI 11a,13604 - lOS -- 0 150 I_ERF V3S ...... 10,1

SRSO14T PRI FUELTK OUT SURFB TE!4P Ul IIA137 04 - 106 -- O 150 DEq F V4F ...... 10.1

SRSO7JTPRI FUELTK OUTSURFGTE;IP H1 11A138 04 - 107 -- 0 150 DEq F V3S ........ 10.1

S£5076T PRI FUELTK _T SURFD TE'IP HT 11A139 04 - 108 -- 0 150 DEG F V4S ....... 10.1

iSRS729P S;iHe_ANFA PRESS R2 II'_39 02 - 011 023 0 400 PSIA V3S ...... 10.1

SRS733PEli OX:_NF A PRESS it1 11_23 O1 - 081 -- O 300 P_I_ _'3¢.. ....... 10.1

SRS737PS:_FU_4NFA PRESS H2 II;,92 03 - 074 166 0 400 RSI_ V3S "-- S"* C_ 10.1

SRS77DPSMHe _NF B PRESS HB 11_40 O? - 012 024 O 400 RSIA V4S ...... lO.1

SRSTBOP SH OX GiANFB PRESS Nl 11A24 01 - 009:-- 0 300 RSIP. V4S 10.1

SRJ184P SHFU M_RFB P_,ESS U2 11A94 03 - 076 168 O 400 PSI_ V4S -- _!_" CS 10.1
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TABLE 7-XVI.- PCM EQU[PMENT TELEMETRY (51.2 kBPS) - REACTION CONTROL SYSTEM 

CHAN HBR LBR DATA RANG< INST S[G O/B S[G MEAS [0 MEAS OESCR[PTlON TM CSH CODE FR-IID lID LOll Hr~ UHm BUS CONO O[SPL om owG 

COOOl' C~l He TK 1 mss H2 10~lB 06 - 116 018 0 SK PS[A VI -- SM CS 10.2 

C~OOO2!' C:: He TK 2 PRESS H2 10A21 07 - 116 058 0 SK PS[A "2 .. - SM CS 10.2 

CRoaOll C~·j He TK 1 TE::P H2 llA155 as - 042 126 0 "0 OEG f "I -- SH CS 10.2 

c:oa04T c:.; !-!e TK 2 TEI~? ~2 11.1156 OS - 043 127 0 300 PEG F V2 .- SM CS 10.2 

C1003J~ C': ~ e :A:nF 1 ~I\ESS H2 110\21 OJ .. 075 143 0 400 PSIA VI -.. l' CS 10.2 

C~OO36" C:: !-!e .t~.~l:F 2 P-::E3S 112 11'22 01 - 076 14, 0 ,00 PSIA V2 .- L' CS 10.2 

5:" 500." ~:~ lie TK p, P~ESS h2 10A2' 08 _ 116 098 0 SK P~IA V3S -- SM CS 10.1 

S~,5002"} S:: He TK :) P\ES5 H2 10~,27 09 - 116 133 0 SK P~,JA. 
V'S 

... SM CS 10.1 

S-.:iOO3? $:, •. e TK C PRE~$ 112 10.~\30 10 - 116 178 0 SK f'lSI,II, V3S -- SM CS 10.1 

S:;SOO4P $:: !-le TK 0 P~ESS liZ 10A33 11 - 116 019 0 SK !'SIr V45 -- SM CS 10.1 

SC.S013T S~t He TK ,\ TE~P H2 llA163 OS - 073 lBS 0 100 ~Er: F V3~ ... SM CS ",1 

5F.5014T S.: :le "iK ::. T:,',"} H2 lP,164 OS - 07' 186 0 100 !JE" F v4~ ... SM CS 10.1 

!:Rj01S-'- S He n: C TE':!> ;i2 11'.165 OS • 075 lB7 0 100 rE~ F V'S -- SM CS 10.1 

S~.5016T S, Me TK i:: 1E:'P H2 11A166 05 - 076 188 0 Ion DE'i F V4~ -- SH CS 10.1 

S~5025~ 5 .. 0 iie !=If ES5/ rE:-~P ;".~T10 /l HZ 10M3 31 - 116 039 ·0 100 Pt:T V3S -- SH CS 10.1 

51\50261 S. Ee X.C:S'/TE:',P t~'\T1C B 112 10'\99 33 • 116 119 0 100 !1':T V4S -- SH CS 1~.1 

Si\5017~ S': lie o::ESS/TE'~~ ?J\n~ C :12 10.'102 34 • 116 159 0 100 o~T V3< . - SH CS 10.1 

S::502B~ $ .. fie !'~,ESS/TE"P ~,,~TI: r; HI 101105 35 - 116 199 0 100 peT \'45 -- SH CS 10.1 

::;1\5065T S,; E:l;? PACKJ_GE A TE:~F .1 10~136 46 - 052 -- 0 300 [.EG F V3S -- SH' CS Hl.l 

5,<50661 s:~ WG PACKAGE b TEIIP HI 101.17 06 - DB' -- 0 300 rrr, F V"S 
_ .. SH* CS 10.1 

S[;5067T Sd LIe Pt,CKt.GE C T~:'P HI 10m 07 - 052 -- 0 300 !JEG F V3S -- SH' CS 10.1 

Sf":5068T Si! EN~ PACKAGE 0 TE~~r HI 10t.20 07 - 084 -- 0 300 DEG F v,s -- SH* CS 10.1 . 

SR5069T OXID FEED LI~:E FILTH! .~ TE~P HI 11.'\131 04 - 031 -- 0 150 rEG F V3S -- .. - .- 10.1 

S1\5070T oxt"' FEEe Lt:IE FILTER 3 TE'~P Hl 11'132 04 - OR9 -. 0 150 ":Et. F II 4<: -- -- ... 10.1 

S~5071T CXIO fEm L1.;E fIt. TER ~ n::~p HI 10.~.2 01 • 034 -- 0 150 flEG F V?S .. - .- . - 10.1 

Sr:50]2' OXIC FEED LI:~r FILTER 0 TE"IP HI 11~133 04 • 090 -- 0 150 'E' F '!4S -- -.. _. 10.1 

SRS073T ri<.I FUEL TK rUT SUIl:F A TE:'~? HI lP.136 04 - 105 -- 0 150 flEI': ;- V3S 
.. - .. - . - 10.1 

SRS074j' P!:I FUEL TK OUT SURF S .TP~P HI 1loI137 0' - 106 -- 0 150 DEr; F v4; -. -- -- 10.1 

S:l5075T PRI FUEL TK OUT SU:;F C IE:lP HI 11A138 0' - 107 -- 0 150 DEr; F "3S . - . - .. - 10.1 

Si..5076T PRJ FUEL TK JUT SUP.F 0 TE'IP HI 11"139 04 - 10fJ -- 0 150 DEG F V'S -- -- -- 10.1 

SR5729P 5:1 he IIANF A P~ESS H2 11_~\39 02 - 011 023 0 'DO PSIft. V3S -- -- -- 10.1 

SRS733P S!I OX :\\NF A PRESS In 111\23 01 - 081 -- 0 300 pn/l " 3~ -- -- -- 10.1 

SR573n S:l FU ;1l\:lF A 1';,(5$ H2 11:.92 03 • 074 166 0 'DO !'SIII V3S 
.. - 5"· C~ 10.1 

SR5776P SM He ~NF B PRESS H2 l1A.40 02 - 012 024 0 'DO PSIA V4S -- -- -- 10.1 

SR5780r S~1 OX HANF B PRESS HI 11.'\24 01 - 0~9 -- 0 300 PSIP. V'S -- -- -- 10.1 

SR5784P SH FU WI.NF B PrtESS H2 11~94 03 - 076 168 0 400 PSIII. 
"4S -- ~'.,* CS 10.1 
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TABLE7-XVI.- PCMEQUIPMENTTELEMETRY(51.2 I(BPS)- REACTIONCONTROLSYSTEM- Concluded

;',EASIU I:EASEESCRIPTION _ CHAN HBR LBR DATAP4%HGE Z_IST GIG {VR SIC CSHCODE FR- WD WD LOW HIGH UHITS BUS CGN_ DI_PI DIET DWG

5_5817PIS_IHe _',_lIFC PRESS R2 IIA46 OD - 041 085 0 400 PSI^ V3S ......... 10.1

Sr,SODOP_SI'.OX _'*_NFC PRESS HI 11A27 01 - 09_ -- 0 300 PSIA VSS 10.1

SRS821P,S__,OX t_t_FD PRESS HI IIAD8 01 - I0_ -- 0 300 P,_IA V4S ......... 10.I

ERSODDP S_;FU ;_A;iFC PRESS H2 11A111 04 - 011 347 0 4nO P_IP V3S -- SM* CR 10.1

SR5023P S'IFU ;._NFD PP,ESS HD 11A112 04 - 01_ 348 0 400 PSIA V4S -- ,_M* DS 10.1

SRSB3OP S,IHe I_NFD PRESS H2 11A130 04 - O7E 184 0 400 PSIA V4S ......... 10.1

7-35
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TABLE 7-XVI.- peM EQUIPMENT TELEMETRY (51.2 kBPS) - REACTION CONTROL SYSTEM - Concluded 

CHAN HBR 
lB' 

DATA RANGE 
I~JST SIG R/R SIC ::u,s IU r~EAS CESCRIPTION TN CSH CODE FR - WO WO lOW HIGH ums BUS CO~f1 DI~PL NST OWG 

SR5317P S~,l He :'l\UF C PRESS H2 11.046 02 - 041 085 0 400 PSIII V3S -- .. - -- 10.1 

S>S820P Si\ OX f.'MlF C PRESS HI 11A27 01 - 092 -- 0 300 PSIA V3S -- -- -- 10.1 

S~5821 P 5>1 OX tW1F 0 PRESS HI 1111.28 01 - 105 -- 0 300 P~II\ V4S -- -- .. - 10.1 

SR532ZD s;: FU '1AiiF C PRESS H2 11A111 04 - 011 047 0 400 PSI'" V3S -- $"" ~~ 10.1 

SR5823F 5'1 FU j·:ANF D pr,ESS H2 11 A 112 04 - 012 048 0 400 PSIA V4S -- ~M* CS 10.1 

SF,S33QD S,: He IlANF 0 PRESS H2 llA13Q 04 - 076 184 0 400 PSIA V4S -- .. - -- 10.1 

7-35 
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TABLE7-XVII.- PCMEQUIPMENTTELEMETRy(5].2 I(BPS)- CREWSAFETYSYSTEM

IHBN DATA_GB
!E._SIO !TABDESCRIPTION I)I CHAN -- LBR INST $1G O/B Bll I

CODE FR - WD WO LOW HIGU UNITS BIJS CO_!ODI_RL _I_T . CBUDWG

BSOOODX B14EDS ABORTREQUESTA £B 11E4-5 01 - 098 041 NORM ABORT EVENT VSC AA L T%¢ 2.3

3SOOBIX S;IEDS ABORTREQUESTB E2 11E4-3 01 - 093 041 NORM ABORT EVEflT vSD AA L TSC 2.3

CBOISOX :4ASTE_CAUTION_RNI;1GOH E2 11E4-B 01 - ogB 041 WARN/OFF BORN BVBNT VSC AA L* _EC 7.3

LSO2OOH ANGLEOF ATTACK HI IIABI 02 - 057 --I 0 +B VDB EnB -- SM D_

CS0220T DOCKINGPROBETEMP N1 IOABB OB - 052 -- -100 +300 DEG F VB ........ 2.7

7-36
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TABLE 7-XVIl.- PCM EQUIPMENT TELEMETRY (51.2 !(BPS) - CREW SAFETY SYSTEM 

CHAN HB' LBR D~TA RANGE INST 51G OIB SI' .1 ![{S 10 !·1(AS OESCRIPTIOrl TIl CODE IoU BIlS em'1) fIISPL 1"1:1 C5H 
FR • we LOll HIGI: UNITS • ~ OWG 

BSOO80X Sf1 EDS ABORT REQUEST A E2 lIE4-5 01 - 093 041 ImRM AS"RT EVENT VSC " L TSC 2.3 

3S00alX S; 1 [OS l'.BORT REqUEST S E2 11[4-3 01 - 09a 041 NORM A8I)RT EvnlT V'C A> L TSC 2.3 

CSOl SOX :IJl.STEK CAUTIm~ HARNI;lG ON [2 11 [4-6 01 - 09B 041 W"N/OFF NOR'- EVE~T Vsc AA L' ',SC 7.3 

lS0200H ANGLE Of ATTACK Hl nA51 02 - 057 -- 0 +5 VDC [!'IS -- ,M CS 

C502201 DOCKING PK3BE T£~P Hl 10A22 08 - 052 -- -100 +300 nEG F '2 -- -- -- 2.7 

" 

7-36 
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TABLE7-XVIII.-PCM EQUIPMENTTELEMETRY{51.2I(BPS)- COMMUNICATIONAND INSTRUMENTATION

IIEASID I_EASDESCRIPTION _I CNAN HBR LBR DATARANGE INST GIG ?/R BIG

CODE FR,-WD WD LOW HIGH UNITS BUS COND _ISDL DISI OWGCSN

CTO01BX BSETAPEr_TION E2 11E14-5 03 - 066 116 OFF MOTION EVENT DSE -- T5 SS 1.1

CTO01SV SEEPOSSUPPLYVOLTS fll 11A29 01 - 106 -- 0 22 VDC SEE 7.1

CTOOT6V SEENEGSUPPLYVOLTS H1 11A30 01 - 107 -- 0 -22 VDC SEE 7,1

CTOO17V SCISOREXCITATIOrl5 VOLTS HI !11A179 05 - 123 -- 0 5.5 VDC SCE 7.1

CT0018€ SE_ISOREXCITATIOII10VOLTS HI !11A45 02 - 028 -- 0 11.0 VDC FCE 7.1

CT0120X PCIIBIT RATECHANGE8-BIT D2 IODI 01 - 020 021 ...... PC!1 ........ 7.1

CTOI2SV PC!4illLEVEL85 PET REF N1 11A175 05 - 108 -- 0 +5 VDC DCM 7.1

CTOI26V PC'_HI LEVEL15 PCT REF HI IIA3S Ol - 123 -- 0 +1.0 rOE PC!I ........ 7.1

CTOI4SF CTE TI!4EFROFILAUNCH32-BIT D2 IIDB Ol - 065 IBl .... CTE ........ 7.1

GTOIS2F{ HIGHCAINANT PITCHPOS N2 llAII9 04 - 042 106 +90 -90 DEC HG_ -- ' CS 6.2

STOIS3H NIGHGAINAHT YA_IPOS I{2 IIAIBO 04 - 043 107 0 360 DE_ HE% -- r: CS 6.2

CTOI61X H:A 5EX_IOTH S:4- RAR EB 11E9-I 02 - 068 076 ::AR EVEqT HqA ......... 6.Z

CTOI62X H_% BE_N!IDTRS!4- RED E2 11E9-2 OB - 068 076 : {!ED EVE_{T H_A .......... 6,2

CT0163X H;A TRACKS:_- AUTO E2 11E9-7 02 - 068 076 AUTO £tIE_ITH_6 6.2

CTOI64X BOATRACKSW- REACQ EB 1lEg-8 02 - 068 076 REAEQ EVENT HGA 6.Z i_

I 'CT0262V UOL VALIOITYSIG.4-BITS D2 510 Ol - 100014 ...... UDL 6,5

CT0340X PCIISYNC SOURCEEXT OR IHT El 11E32-8OS - 098 -- INT EXT EVEFIT PC'i ......... 7.1

STOSBET TL_ Z ;_ASTERUNITTEI4P R1 11A170 05 - 091 -- -20 +155 DEGF V3S ..... 7.1

STOS63T TL;4B SLAVEUNIT TEMP N1 11A171 05 - 092 -- -20 +155 _ES F V3S 7.1

CTO620E USB RCVRAGE VOLTAGE H2 11A121 04 - 044 108 -130 -SO _B_! S-BND -- '! C_ E.2

CT0640F USB RCVRPHASEERR HI 11ASO 02 - 049 -- -90K +90K Hz S-BND 6.2

ST0820K P_GTONCT RATECHAN I HI 11A17 01 - 059 -- I lOOK C/S V3S

GTOO21K PROTONCTRATE CHAN2 HI nat8 01 - 060 -- 0.1 10K C/S V3S

ST0822K PLOTONCTRATE CHAN3 HI 11A19 01 - 073 -- 0.1 lOK C/S VBS

STO823K PROTO_CT RATEGHAN4 HI 11A20 Ol - 074 -- 0.1 IOK C/S V3S

STO830N ALPHACT RATECRAN1 Itl 11A38 02 - OlO -- 0,1 1OK C/G V3S

STO831N ALPHACTRATECRAN2 H1 11A41 02 - 017 -- 0,1 1OK C/S V3S

STO832K ALPHACT RATECHAH3 H1 I 11A42 02 - 025 -- 0.1 10K C/S V3S

STO838K PROTONINTEGCT RATE N1:11A43 02 - 026 -- 1 lOOK C/S V3S

ST0840T NUCLEARPARTICLEDET TZMP HI IOA61 21 - 052 -- -10g +200 DEG F V4S

ST0841T NUCLEARPARTICLEANALTE:_P R1 10A62 21 - 084 -- -109 +200 DEG F V4S

7-37
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TABLE 7-XYllI.- PCH EQUIPMENT TELEMETRY (51.2 KBPS) - CO""UNICATION ANO INSTRUMENTATION 

CHAN HBR LBR OATA RANI3[ 
IrISl SIS ~/B SI~ :IEAS ID t~EAS DESCRIPTION nl CSH enOE 

FR~\rIO WO LOW HIGH UNITS BUS CONO l'Iscl OIST OWG 

eTOel1 zx CSE TAP£ tKlTI!)N E2 1lE14-5 03 ~ 066 116 OFF MOTION EVENT OSE -- TB SS 7.1 
CT0015V seE pas SUPPLY VOLTS HI llA29 01 - 106 -- a 22 vDe SCE -- -- -- 7.1 
C10016" ~CE NEG SUPPLY VOLTS liT l1A30 01 - 107 -- 0 -22 VOC SCE -- -- -- 7.1 

CToo17v SE:ISOR EXCITATIDII 5 VOLTS HI llA179 05 - 123 -- 0 5.5 VOC SCE -- -- -- 7.1 

CT0018'~ SE~jSJR [XCITATIOII 10 VOLTS HI llM5 02 - 028 -- 0 11.0 VOC ~CE -- -- -- 7.1 
eTol20X Pet BIT RATE CHANGE a-BIT 02 1001 01 - 020 021 -- -- -- POI -- -- -- 7.1 

CT0125V PC'1 HI LEVEL 85 peT REF HI llA17S 05 - 108 -- 0 +5 YOC 001 -- -- -- 7.1 

CTOI16'! PC'~ HI LEVEL 15 peT REF HI llA35 01 - 123 -- 0 +1.0 Vf')C PC~l -- -- -- 7.1 
CT0145F eTE TJI~E FROt" LAUNCH 32-8 IT 02 1102 01 - 065 121 -- -- .- CTE -- -- . - 7.1 

£TOi52'1 i-lIG:i CAllI ANT PITCH POS H2 l1A119 04 - 042 106 +90 -90 e'Er H~.~ -- !~ CS 6.2 
ST0153H Hlt.:H GAI:I AilT Yr.,11 POS 112 llA120 04 - 043 107 a 360 DEG HI2,~ -- ,. OS 6.2 

CT016lX H:;A BE;';~.,'IDTH 5:4 - :IAR E2 11E9-1 02 - 068 076 ::AR EIIE'II flS,~ -- -- --. 6.2 

CT0162X H':'\ 8EA:·n:IDTH S\~ ~ r1,ED '2 l1E9-2 02 - 068 076 1~m EVEnT HG.A -- _.- -. 6.2 

CT0163X W;A TRACK S~: - AUTO E2 llE9-7 02 - 068 076 AUTO pmlT Hfot, -- -- -- 6.2 

CT0164X HGA TRACK SW - REACQ E2 llE9-8 02 - 068 076 REACQ EVENT HGA -- -- -- 6.2 CJ 
CTQ2ci2V UDl V,\U:JITY SIG, 4-BJTS 02 510 01 - 100 014 -- -- -- UOL -- -- -- 6.5 

CT0340X PW SYNC SOURCE En OR HIT E1 11 E32-8 05 - 098 -- INT EXT EVPIT rc', -. -- -. 7.1 

ST0562T Tli"l 2 I-IASTER UN IT Tmp HI 11A170 05 - 091 -- -20 +155 DEG F V 3S -- . - .. 7.1 

ST0563T TL:t 2 SLAVE UNIT TEMP HI 11A171 05 - 092 -- -20 +155 !lEG F V3S -- _ .. -- 7.1 

CT0620~ USB RCVR AGC VOLTAGE H2 m121 04 - 044 108 -130 -50 £lBI·! S-BNO -- '! CS €.2 

CT0640F USB nCVR PHASE ERR HI llA50 02 - 049 -- -90K +90K Hz 5-BNO -- -- -- 6.2 

SToa20K P;(OTON CT RATE CHAN 1 HI llA17 01 - 059 -- I lOOK CIS V3S -- -- --
SToa21 K mOTON CT RATE CHAN 2 HI llA18 01 - 060 -- 0.1 10K CIS V3S -- -- --
ST0822K Ph.OTON CT RATE CHAN 3 HI llA19 01 - 073 -- 0.1 10K CIS V3S -- -- --
ST0823K PROTO~ CT RATE CHAN 4 HI llA20 01 - 074 -- 0.1 10K CIS V3S -- -- --

ST0830K ALPHA CT MTE CHAN 1 HI llA38 02 - 010 -- 0.1 10K CIS V3S -- -- --
STOB31 K ALPHA CT RATE CHAN 2 HI llA41 02 - 017 -- 0.1 10K CIS V" -- -- --
ST0832K ALPIi.l\ CT RATE CHAN 3 HI l1A.42 02 - 025 -- 0.1 10K CIS '3S -- -- --

ST0838K PROTON 11ITEG CT RATE HI 11M3 02 - 025 -- I lOOK CIS V3S -- -- --
ST0040T NUCLEAR PARTICLE DET TEMP HI 10Ml 21 - 052 -- -109 +200 OEG F V4S -- -- --
ST084lT NUCLEAR PARTICLE ANAL Tmp HI 10A62 21 - 084 -- -109 +200 OEG F V4S -- -- --
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DIGITAL MULTIPLEXER PROGRAMER 1 .,G.

....................... i• I ............................
A_LOG ANALOGGATINGSIGNALS 146OCTAL 231OCTAL
MULTtPLEXER [ I

8 MA20 MA21 MA22 MA23 GATING SIGNALS KESTORE CODER A | |

ANALOG COOER, OF SUBFRAME AFTER C_TL
AND LBR PWR STROBES TM INDICATION )

DIGITAL MULTIPLEXER : JII t IHBR FORMAT CAT'NG , ,

..... /ssc) c....... ' --:....s_j LI.DC) sssm --i e i
m--.. _m4mJ_°_4_;.(>1

_2 _ _2 _ HBRANDLee_ STROBEGATINGSlGHALS I ] ....

-- S_C I S_C 2 S_C _ _ 4 & i BIT RATE COMMANDS:

_IDPI_ _IOPI_ _lD_ F_M_IDpIB)C_N1 22_ 22A2 22_ 22A4 ANALOG ANALOGCODER _lu-_ FORMAT SELECT GATING I ; BIT _TE HIGH --- _, 71MULTIPLEXER _ <Ta><65> .'T_TELOW--6S
(4+5.5_C -H_, 0 VDC -LBR)

I1A1 llA2 llA3 llA4

11A37 11A38 _IA_9 1_40 1_ 1 12A2 12A3 12A4 _1_ S_UALS pROG_MER COUNTER A
11A73 11A74 1IA75 11A76

IBl_ llAI!O
llAlll QR

11A145 51g KHZ CLOCK

7 D.AS loop1 ._'_um_SRC"O"
nA4Z 2_DP1 _20P2 SRC.z. il2AS 12_ 12_7 1_ _T_LST_SI;A77

11A6 11A7 11A8 11A9 A_2 _ A_I_ _?,2 _/_TII_; SI6 KT7044
11A42 11A4) 11A44 11A45
11A78 11A79 _IAB0 I1AB1 SIAl 51A2 51A_ 51DSIA

nan4 nAns lZAn_ _n7
N ...... N ...... _ ...... N ..... N Q N N

-- 511 51_ 511 _'51Z KHZ CLOCK

1 H29 2 H30 _ _H31 KT704B

_ZDS_B _IDSlC S_O _IDS_ 22A1 _A2 _2_ 2_A4 _ _1 CH3_ OH _I _01R _IA TIMING ANDCNTL_7046

Sl_ sz_ s_ F_ slA: cals2_
llAlO 11AI1 llA12 llA13 CJO201R CJO202R _ H96
1]A46 11A47 11A48 11A49 12A9 12A1O 12All 12A12 8 H9_ 9 H94 10 H95 11 43585H CGl_10(
l_B2 11A8_ I1A84 llAB5 CH3586H :KOO27A :KOO2_ CDll54X

6 IIAII8 llA15511Al19
lZA_2O s1_ sD s_ 51_ KT704p
...... _ ...... i "_I _ 4-;I _-_ ANALOG GATE DRIVERS ......................... "........

_1 A121 , CH)587H CDII55X

4111nA_ ,i 421-- F_AMECTRe_R CNTL
nAZ4: ZOA4
11A50 i 22DP1 220P2 10A7 12AI) 12A14 12A15 12A16
nAB6

11A15 /1AIB llA17 llA1B TIMING AN D CNTL
11A51 11A52 11A53 11A54 5]A4 51_ 51Ab 51A7

11A123

5_ ]1A159 11A124 A)2

SERIAL DATA STOP
]IDP2A llDP2B 11DP2C IIDP20 8 WlI;¢EShoP6 nDP7 nOPB hOPS _L_ C_ e SERIALDATACLOCK
llDPl_ 110P14 llDP15 llOPl_ 22A1 22A2 22_ 22A4 OSR CRECK CMOS
_]DP2O I1DP23

6_ 11DP22 DATA RATE CLOCK
_ llDP27 I1Dp21/

11A19 llA2O 11A21 ]1A22 A_ _--_ _2 A22
nABS nAm_ nA_7 nASB

5 .A_ .AD_ nA_ .A_4 _l _= l_ hA4 HIGHSPEED GATESZIA_O
]1A]27 _ IIA]64 11A129

10A2
IiA23 1OA5

nA_9 220_z 22D_2 10AS 12_ 12A6 12A7 12_U3ZZA_
IZAI_I

" tiittl;11A24 11125 llA2& 11A27 _IT _BjT
1]A60 11A61 11A62 11A65 51A8 51A9 51AIO 51AI1-- nA9_ nAB7 nAeB hA99 4

11A134liAl3_

9-_ llA170 11A135 BIT 5BI T 6_ llAlbB 11A133

; llDP3 I1DP4 llOP5
nOPlO noPn nDP_2
llDPl7 llDPl8 1lOP19 51DP2 22A1 22A2 22A._ 22A4
IIDp24

N ...... _o_ _ ,o_ _o_ lo_ _ _49_ llDP32 21DP269--_ hOP31 noP2s

11A28 11A29 llA30 I1A3I I l(](_tm_ rmmmml

11A64 llA&5 11A66 IIAb7
llA1O0 llAIO] llA102 llA]O3 l_J_9 l_t, lO 1._All 12_12
I;AI_> hA137

OUTPt/T SHIFT REGISTER A
10A_

nA_2 Z0Ae
11A68 Z2_p1 22Dp2 10A9 IZ_13 12A14 12A15 12A16 A22 I'_'_'FTT'_. A24

llAlO4 _50
lIA140

11A33 : 11A34 11A_5 IIA56

-- nA_,9 nATO nan hA72 SlAl_ SlAI_ SIAl4 5ZAI5 pAa1

......................... ., ++, 4,
)IA]4] ! 11A142 llA14_ 11A]44

m_ SSR_Le_TA_ZeSZ)

___ 5T08 ST C_O CRO S 57 S 57 CFOO SRBB

A ALL pRIME FRAMES (iTHRU 50) MA 35__ CFO _0 _0 _0 _2 _2 _21 _21 _2

B pRIME FRAMES 1,&,ll, -_4& _2 A24

C PRIME F_MES 2,7,]2, --47 CCD SR5 CCOLPRIME F_MES 3,8,_5, .. 48 _A ___ S 5LI 2 SL1 OSR B pWR C_TL
E pRIM_-FRAMES4,9,14,--49 H81 H89 HD1

........................ -"-- .....LBR FORMAT "_ "_

............;......,:..................,'.......:,lAl,Ol.¢.`.,ll.,!....L1All; 499 159_ PAM1. ............

ST__ 41lioe4 noP_ 4 zlDP=_ 4_

16'l10P18 IIDp19.6311DP3(L(:4110P3116511A9116_11A92 6_11A93161L1A94 69 17C /.?.2 ,_4 OUTPUTSHIFT REGISTER

.... , ...........................................olo, I':liL::l=lp:l'°t"o:l':r°::r:l_l ............................1_] :7: 17: t74 L7S10Al_517_10AI_O17110AZS il0/_0 Z0A42 K_4O_ LOAOEOINGATES12A12AND10A9617_ . IOA4_ iS0IDA60 H!OS 6 HI07 H12l 7O H]22 71
l_ pARAMETER 5L1261E IS REDUNDANTLY

MA 41__ 1_ 1_ 1_ _2 -- A24 LOADED IN _TES 12A11 AND 10A87

........................................... Ii It I I ...................
101 I1DP2_ e 110P28 lo_ LIA84 ,01 11#,85 LOS IIAI18 10_ 11_.19 10_ 11A120 lO_ I1A121 09 _ID$1A 110 51OS1B MA 42__ SR5 R5 SR5 SR IIA I_A 11A AND 51AlO GATES TO pROVIDE
141 IlDPI5 114:IIDP16 14! L1A21 4l LZA,?.2 L45 11A55 146 11._ 14; 11_7 14[ 11A58 .49 150 H123 1_ H124-- H121142 H122 14 IOOS/SOFCAMERASHUTTERSIGNAL

...................................................................... :=llt
MA 4___ 1_ 11 _ )017V 11A SL1217 T SRC "0"WILL APPEAR IN WORD 20 PRIMEFRAMES 2, 7,12, 17 ........ 47 AND

H105 Hl1_ H]21 I H122 I H]23 _0 H124 -- SRC,,1,,WILLAPP_RIN_RD2OPRIM E

6. ENCIRCLED CHANNEL CODE NUMBERS INOIC._kTE
75 IIO_ IZD_ 7] lO_b 7E IOABI 7910A96 80 IOAlll A_LOG C_ANNELS APPEARING IN LBR FORMAT

_m E_NT pA _ MET _S OESIGNAT_ xX [_<x*xx

is] is; is: L_, LSlhOP29zr_ zloP1715110A72 l_ IO_S7 L59lOAf02160lOAn7 " ' _> WILLBEGATEOBYCO_R_S_ONmNGXXDpXXGATE OR _ _/_R/_Fr _ . _ousrc_.

:191 19! L9, L95 110P22 196 110P2_ 19_ 10175 I_I IOA90 200 10A120 4. AXX DESIGNATES PRINTED CIRCUIT MODULE
1 pARaMETERsPoo_eis TIMESHARED LO_TIONINTERNALTOPCM DSGN

_THS_00D)PIN_TEZZAn. pArAMETER _. SGXXDES_6NATESSEQUE.CERGAT{_UMBER
ml _2 _ m4 _S _6 _7 _8 _9 _IO l 2 _ 4 S 6 I 9 sPOO66Pts TIMES_REO_TaSPOOO_PIN 2. H_ OESlG_TES_eeWORD_UMBER SIGNAL FLOW5 GATE llA12 1, LXXX DESIGNATES LBR WORD NUMBER

i APP_

-- D_ NO

, 

7 

• 

, 

, 

, 

, 

HBR FORMAT 
..... ,.....IS ... 

. ,~ , ,-
h f-o; hl''''' 

I " • . ,-
"" 

I.., 
... , 

"" , 
"" 

, .... , 

"" 1m 
!lAo' ll., !lAO , ''''' 
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7.4 DATA PROCESSOR (64 KBPS) SYSTEM NOTES

7.4.1 General Description

The data processor consists of a master unit and a slave unit,

each with its own power supply, multiplexers, and analog-to-

digital conversion.

7.4.2 Master Unit

The master unit contains the basic timing and format memory

systems, which perform the functions described below.

7.4.2.1 Timing system functions.- The timing system uses an internal

oscillator with external bit rate select signals to process

a selected data format at a selected bit rate. The external

clock and sync input capability will not be used and the bit

rate select inputs will be "wired" to select the 64 kbps output

bit rate.

7.4.2.2 Format memory system functions.- The format memory system uses

external format select signals to select one of up to four

"instruction memory" formats. Since the format select signals

are externally "_red" to only one format, changes in format

cannot be made. An instruction memory address counter is used

to read sequentially from the memory a 10-bit instruction word

at the selected output word rate (8 kwps for 64 kbps), The

first instruction memory word sets the initial data cycle

address of the data cycle memory address counter. The second

instruction memory word is compared with the frame count and

coincidence determines the final frame. The last instruction

memory word signals the last word of the main frame and causes

the instruction memory address counter to be reset. The rest

of the instruction memory words are used to determine the
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DATA PROCESSOR (64 KBPS) SYSTEM NOTES 

General Description 

The data processor consists of a master unit and a slave unit, 

each with its own power supply, multiplexers, and analog-to­

digital conversion. 

Master Unit 

The master unit contains the basic timing and format memory 

systems, which perform the functions described below. 

Timing system functions.- The timing system uses an internal 

oscillator with external bit rate select signals to process 

a selected data format at a selected bit rate. The external 

clock and sync input capability will not be used and the bit 

rate select inputs will be "wired" to select the 64 kbps output 

bit rate. 

Format memory system functions.- The format memory system uses 

external format select signals to select one of up to four 

"instruction memory" formats. S·ince the format select signals 

are externally ""ired" to only one format, changes in format 

cannot be made. An. instruction memory address counter is used 

to read sequentially from the memory a lO-bit instruction word 

at the selected output word rate (8 kwps for 64 kbps) , The 

first instruction memory word sets the initial data cycle 

address of the data cycle memory address counter. The second 

instruction memory word is compared wit·h the frame count and 

coincidence determines the final frame. The last instruction 

memory word signals the last word of the main frame and causes 

the instruction memory address counter to be reset. The rest 

of the instruction memory words are used to determine the 
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main frame data format. Bit I0 of the 10-bit instruction

word is used to initiate a data cycle readout and to advance

the data cycle memory address counter. Bits one through nine

of the 10-bit instruction memory word are used to address

a main frame multiplexer or a main frame serial digital gate

located within the master unit. These bits, one through

nine, are loaded with "fill" bits during periods when the

data cycle data is being processed. The 10-bit data cycle

instruction word is used to address a remote multiplexer

channel located in the slave unit or to address an addressable

16-bit serial digital gate located in the master unit.

7.4.2.3 Other master unit functions.- The master unit also interleaves

all processed data (digitized analog, discrete, and serial digital)

into a serial NRZ-C PCM output wave train with syncronization

patterns.

7.4.3 Slave Unit

The slave unit consists of both prime and redundant converters

and multiplexers. However, only the prime converter and

prime multiplexers will be used.

The converter performs the following interface functions

between the master unit and remote multiplexers:

A. Receives, processes, and transmits channel address to

the multiplexers

B. Digitizes the multiplexer returned PAM 1 and PAM 2

signals as single-ended or differential data as defined

by multiplexer code plug configuration [The multiplexer

code plugs are programed to digitize only PAM 1 or PAM 2

as single-ended data.)
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main frame data format. Bit 10 of the 10-bit instruction 

word is used to initiate a data cycle readout and to advance 

the data cycle memory address counter. Bits one through nine 

of the 10-bit instruction memory word are used to address 

a main frame multiplexer or a main frame serial digital gate 

located within the master unit. These bits, one through 

nine, are loaded with "fill" bits during periods when the 

data cycle data is being processed. The 10-bit data cycle 

instruction word is used to address a remote multiplexer 

channel located in the slave unit or to address an addressable 

16-bit serial digital gate located in the master unit. 

Other master unit functions.- The master unit also interleaves 

all processed data (digitized analog, discrete, and serial digital) 

into a serial NRZ-C PCM output wave train with syncronization 

patterns. 

Slave Unit 

The slave unit consists of both prime and redundant converters 

and multiplexers. However, only the prime converter and 

prime multiplexers will be used. 

The converter performs the following interface functions 

between the master unit and remote multiplexers: 

A. Receives, processes, and transmits channel address to 

the multiplexers 

B. Digitizes the multiplexer returned PAM 1 and PAM 2 

signals as single-ended or differential data as defined 

by multiplexer code plug configuration (The multiplexer 

code plugs are programed to digitize only PAM 1 or PAM 2 

as single-ended data.) 
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C. Buffers discrete data from multiplexer

D. Transmits processed data to the master unit

7.4.4 Parameter Capabilities

Table 7-XIX lists both the total parameter capability and

the programed parameter capability of the data processor.

7.4.5 Operatin5 Characteristics

Table 7-XX lists some of the operating specifications of

the data processor.
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C. Buffers discrete data from multiplexer 

D. Transmits processed data to the master unit 

Parameter Capabilities 

Table 7-XIX lists both the total parameter capability and 

the programed parameter capability of the data processor. 

Operating Characteristics 

Table 7-XX lists some of the operating specifications of 

the data processor. 
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TABLE7-XIX.-DATAPROCESSORPARAMETERCAPABILITIES

ITEM ITEM TOTAL PROGRAMED
NO._.._. DESCRIPTION CAPABILITY CAPABILITY

I. STOREDFORMATS 4 l

2. BIT RATE(KBPS) 4, 8, 16, 32, 64

64, 128,256

3. MAIN FRAMEWORDLENGTH(8-BITWORDS) 5 TO 128 80

4. DATACYCLELENGTH(FRAMES) l TO 128 I00

5. 8-BITHL ANALOGCHANNELS 120 113

6. 4-BITHL ANALOGCHANNELS 8 0

7. I-BITDISCRETES 96 96

8. SERIALDIGITALCHANNELS 4 I - 8-BIT@ lO0S/S

(8 BITSOR LONGERIN 4-BITINCREMENTS I - 8-BIT@ 400 S/S

I - 24-BIT@ 100 S/S

9. 16-BITSERIALDIGITALCHANNELS 12 l @ l S/S

4 @ 10 S/S

I @ lO0 S/S

lO. ANALOGCHANNELSAMPLERATES 0.03TO 8000S/S 38 @ l S/S

26 @ 2 S/S

2 @ 4 S/S

20 @ lO S/S

2 @ 20 S/S

22 @ lO0 S/S

l @ 400 S/S

3 @ 800 S/S

II. DISCRETESAMPLERATES 0.03TO 8000S/S 64 @ lO S/S

24 @ 100 S/S

8 @ 800 S/S

12. 8-BITSYNCWORDS 3 3

WORDI - llOOllO0

WORD2 - 10100001

WORD3 - 11110101

13. 8-BITFRAMECOUNTWORD I TO 128 l TO I00
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TABLE 7-XIX.- DATA PROCESSOR PARAMETER CAPABILITIES 

ITEM TOTAL PROGRAMED 
DESCRIPTION CAPABILITY CAPABILITY 

STORED FORMATS 4 

BIT RATE (KBPS) 4, B, 16, 32, 64 
64, 128, 256 

MAIN FRAME WORD LENGTH (8-BIT WORDS) 5 TO 128 80 

DATA CYCLE LENGTH (FRAMES) TO 128 100 

8-BIT HL ANALOG CHANNELS 120 113 

4-BIT HL ANALOG CHANNELS 8 0 

l-BIT DISCRETES 96 96 

SERIAL DIGITAL CHANNELS 4 1 - 8-BIT @ 100 SIS 
(8 BITS OR LONGER IN 4-BIT INCREMENTS) 1 - 8-BIT @ 400 SIS 

1 - 24-BIT @ 100 SIS 

16-BIT SERIAL DIGITAL CHANNELS 12 1 @ 1 SIS 
4 @ 10 SIS 
1 @ 100 SIS 

ANALOG CHANNEL SAMPLE RATES 0.03 TO 8000 SIS 38 @ 1 SIS 
26 @ 2 SIS 
2 @ 4 SIS 

20 @ 10 SIS 
2 @ 20 SIS 

22 @ 100 SIS 
1 @ 400 SIS 
3 @ 800 SIS 

DISCRETE SAMPLE RATES 0.03 TO 8000 SIS 64 @ 10 SIS 
24 @ 100 SIS 
8 @ 800 SIS 

8-BIT SYNC WORDS 3 3 

WORD 1 - 11001100 
WORD 2 - 10100001 
WORD 3 - 11110101 

8-BIT FRAME COUNT WORD 1 TO 128 1 TO 100 
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TABLE7-XX.-DATAPROCESSOROPERATINGCHARACTERISTICS

ITEMNO. ITEMDESCRIPTION FUNCTIONOR VALUE

I. WEIGHT

MASTERUNIT 16.5LBS MAX

SLAVEUNIT 14.0LBSMAX

2. POWER

MASTERUNIT 25 WATTSMAX

SLAVEUNIT 8 WATTSMAX

TEMPSENSOR(EA) 0.2 WATTSMAX

3. INPUTVOLTAGE 25 TO 30 VDC :
NO DAMAGETO 35 VDC

4. OPERATINGTEMPRANGE -30 TO +160°F

5. WARMUPTIME 2 SECONDSMAX

MAX ON-OFFCYCLING I/MIN

MIN ON TIME 2 SECONDS

6. GSE MEMORYOPERATINGCAPABILITY

LOAD 10 MIN MAX

VERIFY 25 MIN MAX

7. EXTERNALCLOCKAND MAINFRAMESYNC(NOTUSED)

EXT.CLOCKFREQ. 1.024MHZ ± I0 Hz

MAINFRAMERESETPRR 4 PPS MIN.

PULSEVOLTAGE 4 ± I VOLTS

INTERPULSEVOLTAGE 0 ± 0.6 VOLTS

8. DATAINPUTCHARACTERISTICS

8.1 ANALOGINPUTS

MAX VOLTAGERANGE -4 TO +35 VOLTS

DATAVOLTAGERANGE 0 TO 5.06VOLTS

SOURCEIMPEDANCE 1OK OHMSMAX

GATEBIASEDTO -i VOLTSTHROUGH
I0 MEGOHMSRESISTANCE

8.2 DISCRETEINPUTS

MAX VOLTAGERANGE -4 TO +35 VOLTS

LOGICONE +3 TO +30 VOLTS

LOGICZERO -4 TO +I VOLTS

NO CONNECTION LOGICZERO

SOURCEIMPEDANCE 50K OHMsMAX

7-44
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TABLE 7-XX.- DATA PROCESSOR OPERATING CHARACTERISTICS 

ITEM NO. ITEM DESCRIPTION FUNCTION OR VALUE 

1. WEIGHT 

MASTER UNIT 16.5 LBS MAX 
SLAVE UNIT 14.0 LBS MAX 

2. POWER 

MASTER UNIT 25 WATTS MAX 
SLAVE UNIT 8 WATTS MAX 
TEMP SENSOR (EA) 0.2 WATTS MAX 

3. INPUT VOLTAGE 25 TO 30 VDC 
NO DAMAGE TO 35 VDC 

4. OPERATING TEMP RANGE -30 TO +160 OF 

5. WARMUP TIME 2 SECONDS MAX 

MAX ON-OFF CYCLING l/MIN 
MIN ON TIME 2 SECONDS 

6. GSE MEMORY OPERATING CAPABILITY 

LOAD 10 MIN MAX 
VERIFY 25 MIN MAX 

7. EXTERNAL CLOCK AND MAIN FRAME SYNC (NOT USED) 

EXT. CLOCK FREQ. 1.024 MHZ ± 10 Hz 
MAIN FRAME RESET PRR 4 PPS MIN. 
PULSE VOLTAGE 4 ± 1 VOLTS 
INTERPULSE VOLTAGE o ± 0.6 VOLTS 

8. DATA INPUT CHARACTERISTICS 

8.1 ANALOG INPUTS 

MAX VOLTAGE RANGE -4 TO +35 VOLTS 
DATA VOLTAGE RANGE o TO 5.06 VOLTS 
SOURCE IMPEDANCE 10K OHMS MAX 
GATE BIASED TO -3 VOLTS THROUGH 

10 MEGOHMS RESISTANCE 

8.2 DISCRETE INPUTS 

MAX VOLTAGE RANGE -4 TO +35 VOLTS 
LOGIC ONE +3 TO +30 VOLTS 
LOGIC ZERO -4 TO +1 VOLTS 
NO CONNECTION LOGIC ZERO 
SOURCE IMPEDANCE 50K OHMS MAX 
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TABLE7-XX.-DATAPROCESSOROPERATINGCHARACTERISTICS- Continued

ITEMNO. ITEMDESCRIPTION FUNCTIONOR VALUE

9. SERIALDIGITALINTERFACE

LOGICONE 4.5 ± 1.5 VOLTS

LOGICZERO 0 ± l VOLTS

ENABLEGATE (N-BITDURATION) 5 ± l VOLTS

CLOCKPULSE(ATOUTPUTBIT RATE) 5 + l VOLTS

INTERPULSE 0 ± 0.6 VOLTS

IO. ANALOGENCODING

I0.I 8-BITANALOG

ZEROOR LESSVOLTS OOOOOOOl

5.06OR GREATERVOLTS ]llllllO

NO EXTERNALCONNECTION 00000001

GRANULARITY 20 MV/COUNT

ACCURACY ±I/2COUNT

OUTPUTSEQUENCE MSB FIRST

I0.2 4-BITANALOG(NOTUSED)

ZEROOR LESSVOLTS 0000

4.94OR GREATERVOLTS fill

NO EXTERNALCONNECTION OOOO

GRANULARITY 320MV/COUNT

OUTPUTSEQUENCE MSB FIRST

II. EXTERNALSUPERCOMMUTATINGCAPABILITY 8 CHANMIN.

12. ISOLATEDPCM OUTPUTSA, B, AND C

TYPE NRZ-C

LOGICONE 5 ± l VOLTS

LOGICZERO 0 _ 0.6 VOLTS

OUTPUTA AND B FILTEREDFOR256 KBPS

OUTPUTC FILTEREDFOR 64 KBPS

13. MASTERTO SLAVEINSTRUCTIONS

TYPE BI-LEVEL,AMPLITUDE
MODULATEDSINUSOIDALSIGNAL

BIT RATE 384 KBPS

WORDRATE(AS REQUIRED) 32 KWPSMAX

BITS/WORD 12

INSTRUCTIONCONTENTS l SYNCBIT
lO ADDRESSBITS
I EXECUTEBIT
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TABLE 7-XX.- DATA PROCESSOR OPERATING CHARACTERISTICS - Continued 

ITEM NO. ITEM DESCRIPTION 

9. SERIAL DIGITAL INTERFACE 

LOGIC ONE 
LOGIC ZERO 
ENABLE GATE (N-BIT DURATION) 
CLOCK PULSE (AT OUTPUT BIT RATE) 
INTERPULSE 

10. ANALOG ENCODING 

10.1 8-BIT ANALOG 

ZERO OR LESS VOLTS 
5.06 OR GREATER VOLTS 
NO EXTERNAL CONNECTION 
GRANULARITY 
ACCURACY 
OUTPUT SEQUENCE 

10.2 4-BIT ANALOG (NOT USED) 

ZERO OR LESS VOLTS 
4.94 OR GREATER VOLTS 
NO EXTERNAL CONNECTION 
GRANULAR ITY 
OUTPUT SEQUENCE 

FUNCTION OR VALUE 

4.5 ± 1. 5 VOLTS 
o ± 1 VOLTS 
5 ± 1 VOLTS 
5 ± 1 VOLTS 
o ± 0.6 VOLTS 

00000001 
11111110 

00000001 
20 MV/COUNT 
±1/2 COUNT 
MSB FIRST 

0000 
1111 
0000 

320 MV/COUNT 
MSB FIRST 

11. EXTERNAL SUPER COMMUTATING CAPABILITY 8 CHAN MIN. 

12. ISOLATED PCM OUTPUTS A. B. AND C 

TYPE 
LOGIC ONE 
LOGIC ZERO 
OUTPUT A AND B FILTERED FOR 256 KBPS 
OUTPUT C FILTERED FOR 64 KBPS 

13. MASTER TO SLAVE INSTRUCTIONS 

TYPE 

BIT RATE 
WORD RATE (AS REQUIRED) 
BITS/WORD 
INSTRUCTION CONTENTS 

7-45 

NRZ-C 
5 ± 1 VOLTS 
o ± 0.6 VOLTS 

BI-LEVEL. AMPLITUDE 
MODULATED SINUSOIDAL SIGNAL 
384 KBPS 
32 KWPS MAX 
12 
1 SYNC BIT 
10 ADDRESS BITS 
1 EXECUTE BIT 
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TABLE7-XX.-DATAPROCESSOROPERATINGCHARACTERISTICS- Concluded

ITEMNO. ITEMDESCRIPTION FUNCTIONOR VALUE

14. SLAVETO MASTERDATA

TYPE BI-LEVEL,AMPLITUDE
MODULATEDSINUSOIDALSIGNAL

BIT RATE 384 KBPS

WORDRATE(AS REQUIRED) 32 KWPSMAX

BITS/WORD 12

DATACONTENTS: ] SYNCBIT
8 DATABITS
3 EXECUTEBITS

DATASEQUENCE MSB FIRST

15. BIT-RATEOUTPUT

FREQUENCY(SQUAREWAVE) SELECTEDBIT RATE(64 KHz)
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TABLE 7-XX.- DATA PROCESSOR OPERATING CHARACTERISTICS - Concluded 

ITEM NO. ITEM DESCRIPTION FUNCTION OR VALUE 

14. SLAVE TO MASTER DATA 

TYPE BI-LEVEL. AMPLITUDE 
MODULATED SINUSOIDAL SIGNAL 

BIT RATE 384 KBPS 
WORD RATE (AS REQUIRED) 32 KWPS MAX 
BITS/WORD 12 
DATA CONTENTS: 1 SYNC BIT 

8 DATA BITS 
3 EXECUTE BITS 

DATA SEQUENCE MSB FIRST 

15. BIT -RATE OUTPUT 

FREQUENCY (SQUARE WAVE) SELECTED BIT RATE (64 KHz) 
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7.5 COLUMN DEFINITIONS FOR DATA PROCESSOR PARAMETER
LOADING TABLES 7-XXI AND 7-XXII

7.5.1 Column - "MEAS ID"

The measurement ID has the same make up and follows the same

code as the measurement ID for the PCM equipment parameter

loading tables (seeParagraph T.3.1), except that it is pre-

fixed with a "J-."

7.5.2 Column 2 - "MEAS DESCRIPTION"

The measurement description is a brief, definitive title given

to each measurement. Standard abbreviations are used where

applicable.

7.5.3 , Column - "FORMAT SR-FR-WD"

The format sample rate - frame number - word number column °

contains, for each measurement, a code number which indicates

the location of the first sample of a parameter in the output

wave train and the number of times the parameter is sampled

each second. This latter "informationderives from the sample

rate number where the second digit is the "times ten" multiplier

of the first digit (e.g., 82 is 8 x l0 x l0 or 800 samples

per second).

7.5.4 Column 4 - "INPUT GATE"
J

The input gate designator is an alphanumeric code, which indi-

cates the unit, multiplexer, and channel location as follows:

MFD-X Channel X of master unit main frame serial

digital multiplexer

M-WX-Y Bit Y of word WX of master unit main frame

discrete multiplexer
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The measurement ID has the same make up and follows the same 

code as the measurement ID for the PCM equipment parameter 

loading tables (seeParagraph 7.3.1). except that it is pre­

fixed with a "J-." 

Column 2 - "MEAS DESCRIPTION" 

The measurement description is a brief, definitive title given 

to each measurement. Standard abbreviations are used where 

applicable. 

Column - "FORMAT SR-FR-WD" 

The format sample rate - frame number - word number column . 

contains, for each measurement, a code number which indicates 

the location of the first sample of a parameter in the output 

wave train and the number of times the parameter is sampled 

each second. This latter ·information derives from the sample 

rate number where the second digit is the "times ten" multiplier 

of the first digit (e.g., 82 is 8 x 10 x 10 or 800 samples 

per second). 

Column 4 - "INPUT GATE" 

The input gate designator is an alphanumeric code,.which indi­

cates the unit, multiplexer, and channel ldcation as follows: 

MFD-X 

M-WX-Y 

Channel X of master unit main frame serial 

digital multiplexer 

Bit Y of word WX of ma~ter unit main frame 

discrete multiplexer 
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M-AX Channel AX of master Unit main frame 8-bit

analog multiplexer

M-ADX Channel ADX of master unit addressable serial

digital multiplexer

S-AD-WX-Y Bit Y of discrete word WX of slave unit analog/

discrete multiplexer

$-AD-X Analog channel X of slave unit analog/discrete

multiplexer

S-A-X Channel X of slave unit analog multiplexer

7.5.5 Column 5 - "INST BUS"

The instrumentation bus designators are the same as for the

PCM equipment parameter loading tables and are described in

Paragraph 7.3.8.

7.5.6 Column 6 - "DATA RANGE"

The data range column indicates the total specified 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.

7.5.7 Column 7 - "O/B DISPLAY"

The onboard display designators are the same as used in the

PCM equipment parameter loading tables. These acronyms are

listed and described in Paragraph 7.3.10.

7.5.8 Column 8 - "CSMSH_ DWG - ZONE"

This column will reference the CSMSH drawing and zone for

system information.
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TABLE7-XXl.-DATAPROCESSORPCM TELEMETRY(64 KBPS)- SCIENTIFICEQUIPMENT

;IE_SI_ T:EASDESCRI.PTION FGr_!AT INPUT INST DATARANKE ,,/R

SR - Fq - lID GATE BUS Lnll HIGH IIII_T_ BI%_L CSHDWG

J-SLIO30V e_N CAr.IERAV/H Cf,'DVOLTS 11-01-030 S-A-IN ' EXP 10.1 20 uRAO .- 12.1

J-_LIO31X P'N CA,_E_',AIK SOLEI;OID 11-05-071F S-AD-W4-B EXR CLNSE _PZ!I F"ENT -- 12.1

I-SLlO32T Pl!_ CArtER_FILM t_A_TEI!P 10-10-071 S-A-IO EXP +30 +110 _E_ P -- 1E,1

J-SLIOI3;I P_.NDA!!E_F_AMI_IGROLLPO_ 11-02-D30 S-AD-4 EYP 0 47 !_CI(E_ .... 12.I

.LlOS4N _Ji CAIE_ASHUTTLEPDS 11-03-030 S-A-18 EXP O 14.38 !K!CItE_ -- 12.1

J :LI035C PT,N CA!!ERALENSTORTE CUR 11-04-030 S-AD-12 EXP 0 In _Hr -- 12.1

<;SLIOSSX P.',NCA_IERAEAPPI;ICSH_TTBRP_S II-OS-O71G S-PD-II4-7 EXP CLOSE qPEN EVENT -- 12.1

J AIID37_ P_N CAIIERAFrlCTACHVOLTS 11-05-030 S-J-26 EXP 0 20 MRAD/S -- 12.1

J SLIO3SH P_N CAMERAEXPOSUREC'AD 11-06-030 S-A-3 EXP O 2000 FT L -- 12.1

2-SLI039T PAN CAMERALEUSBARREL'FgIIP 10-09-030 S-A-21 EXP +75 +105 DE_ F -- IB.I

J-SLIOAOT P_NCAt;ERAFWO LENSTEHR 10-10-030 S-A-NO EXP +75 +I05 DEO P -- 12.1

M-SLI041T P_N CAN_RAAPT LENSTEMP 10-19-030 S-AD-20 ZXP +75 +lOS DEG F -- 12.1

J-SLlO42T PAN CAt,ERAKECHTEMP I0-89-030 S-A-4 EXP +30 +II0 DED P -- 12.1

J-SLIO44H Pt,N CAMERASLITWIDTH ll-O7tOS3 S-AD-8--. EXP 0 0.30 INCH -- IZ.l

J-SLIO4SX PAN CAMERAGO/NOGO 11-05-0716 S-AD-WA-3 EXP NO GO GO EVENT TB 3.4

J-SLIOgIV LASERALT RED 5.0 VOLTS 11-01-053 S-A-45 EXP ABSENT PRESENT EVENT -- 12.3

J-SLIOBBV LASERALTPHOTOMULTVOLTS 11-0€-053 S-A-_3 EXP O -1800 VOLTS -- 12.3

J-SLIOR3V LASERALT PFTIVOLTS 11-05-053 S-A-SO EXP 0 +3000 VOLTS -- 12.3

J-SLIOgAT LASERALT CAVITYTEMP 11-02-053 S-A-B3 EXP -13 +167 DEG F -- 12.3

J-SL11DOK UVSSPECTRUMDOUNT-16 BIT SER 11-02-071 M-AD1 ENP O 6S535 C/SMPL --

J-SLllOlT UVSHOUSINGTEMP 10-80-07Z S'A-2 [XP -40 +180 DEGF --

J-SLI1DBT UVSROTORTEMP 10-10-072 S-A-13 EXP -40 +180 DEGF --

J-SLllO3V DVS INPUTVOLTAGE 10-20-071 S-A-1 EXP 0 40 VBC --

J-SL11OAC UVS INPUTCURRENT "10-70-071 S-A-BS EXP O 1.0 AMP ..

J-SLllOSV UVSPHOTOMULTIPLIERHI VOLT 10-90-071 S-A-33 EXP O 4K VDO --

J-SLlIOBV UVSREGULATEDVOLTAGE 10-60-072 S-A-57 EXP 0 10 VDD --

J-SLI122K LASERALTSERIALDATA,24 BITS 12-01-011 MFD-1 EXP 40 80 HM -- 12,3

J-SLIlB_K ISR DATA6HANNO. I 82-01-007 M-AI ERR -460 -163 DEG F --

J-SLlI27K ISR DATACHA;;NO. 2 82-01-008 M-A9 EXP -460 -10 DEGF --

J-SLIIBDK ISR DATACHANNO. 3 82-01-005 N-ADS EXP -460 +260 DEGF --

J-SL1129T ISRSCANPRI MIRRORTEMP 10-30-071 S-AD-I EXP 0 125 OEG F --

J-SLll31T ISR CALIBPATCHTEMP 10-80-071 S-AD-2 ERR 10 llO DEGF --

J-SL1132T ISR DETECTORTEMP 10-3D-O7B S-AD-18 ENP 0 110 DEGF --
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TABLE I-XXI.- DATA PROCESSOR PCM TELEMETRY (64 KBPS) - SCIENTIFIC EQUIPMENT - Concluded

FORMAT DATARANGE
MEASID MEASDESCRIPTION INPUT INST O/B BHS

SR - FR H WD GATE BUS LOW HIGH UNITS OISPLI DWD

J-SLII34V ISR BIASVOLTAGE 11-07-030 S-AD-17 EXP 150 250 VDC --

J-SLII35V ISRCIRCUITVOLTAGESUM 10-70-072 S-AD-II ZXP 0 n VDC --

J-SLIIBOT METRICLENSFRONTELEMENTTEMP IO-BO-030 S-A-5I EXP 41 113 DEG F -- 12.2

J-SLII61T METRICLENSBARRELTEMP 10-50-030 S-AD-B EXP 41 113 GEG F -- 12.2

J-SLII62T STELLARLENSFRONTELEMENTTEMP 10-29-030 S-AD-5 EXR al IIS DZG F -- 12.2

J-SLIIB3T MC STELLARLENSBARRELTEMP 10-30-030 S-A-42 EXP 41 113 DEG F -- 12.2

J-SLI164T MC SUPPLYCASSETTETEMP 10-40-030 S-A-50 EXP 41 llO DEG F -- 12.2

J-SLII6SX MG IMAGEMOTIONCMD 10-39-030 S-AD-I3 EXP OFF ON EVENT -- 12.2

J-SLII66R METRICSHUTTERDISCSPEED 10-59-030 S-A-21 EXP RO 1280 RPM -. 12,2

J-SLlI68X MAP CRMERADEPLOY/FILMCUT 10-60-030 S-AD-14 EXP CUT DEPLOY EVENT -- 12.2

J-SLII72X MAP CAMERAGO/NOGO II-OS-O71E S-AD-W4-S EXR NO GO GO EVENT TO 3.4

J-SLIIlSX METRICFILMMOTION/EXPOSURE 11-08-030 S-A-SO EXP MOTION EXPOSE EVENT -- 12.2

J-SLII76Q METRICFILMREMAINING I0-40-030 S-AD°2I {XP ISDO 0 FT -- 12.2

J-SLII77X MC CYCLERTE/METRICSHTRCTR EXP 82-01-009B M-WI-2 EXP CR/EXP EVENT -- 12.2

J-SLII80X IRIGB/RT/DR/AW/STELLARFILMMOTIOI ll-O5-071H S-AD-Wa-B EXP MULTI EVENT -- 12.2

J-SLIIBIR MAP {hMERAV/H INCREASELEVEL 10-20-030 S-A-34 EX) 12.1 16.1 MRAD/S -- 12.2

J-SLI269X LS HF ANT I DEPLOY II-07-072A S-AD-UT-I EXP DEPLOY EVENT TD 2.9

J-SLI270X LS HF ANT I RETRACT II-07-072C S-AD-WT°3 EXP RETRACT {VENT lB 2.9

J-SLIGTIX LS HF ANT 2 DEPLOY )II-O/-O72E S-AD-W7-5 EXP DEPLOY EVENT TB 2.9

J-SLI272X LS HF ANT 2 RETRACT ll-07-072G S-AD-WT-7 EXR RETRACT EVENT TB 2.9

J.SLI273X LS HF ANT l MTR CUR II-O9-OS3 S-AD-IG VSS O 4 AMPS -- 2,9

J-SL1274X LS NF ANT 2 MTR CUB ll-lO-O53 S-AD-Z2 VSS O 4 AMPS -- 2.9
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TABLE7-XXII,-DATAPROCESSORPCM TELEMETRY(64KBPS)- BOMt_JNICATIONAND INSTRUMENTATION

J-STOS64W TLM 2 IRIGB TH_I_;G 82-01-00gA _!-WI-I (_Bl I
...... i -- 7.1

I J-BTOBBSV TLM B FOR_T SIGNALMON 10-30-030 S-A-38 C&I ! 0 S.O VDC j -. 7.4

I t
J-STOSB7V TIJ42 tiPSTERUNIT5 VOLTREF 12-01-014 t'l-A2 VBS 0 5.0 VDC ! --

I J-STOB60V TLM B SLAVEUNIT5 VOLTREF 11-03-053 S-A-35 0 5.0 VDC '

I V,B I-"

7-BI
• /

r

CSM 
sIC 114 

TABLE 7-XXII.- DATA PROCESSOR PCM TELEMETRY (64 kBPS) - COtflUNICATION AND INSTRUMENTATION 

FORMAT INPUT INST DATA RANGE 

-;ml 07(;L ~ "EAS 10 MEPS DESCRIPTION GATE BUS 
--

SR-FR-WO LOW HIGH OWG 

I I 
J-STOS64W TlM 2 J~IG B TIfm:G 82-01-009A 'l-Wl-, t&I I -- -- -- I -- I 7.1 

I 
J-ST056SV I TLM 2 FOR:-1AT SIGNAL MON 10-30-030 S-A-38 m I 0 S.O VOC i -. 

I 
7.4 

I 

I I, 

J-STOS67V I TLH 2 MASTER UNIT 5 VOLT REF 1 

J-ST0568V i TLM 2 SLAVE UNIT S VOLT REF 

12-01-014 M-A2 V3S 0 5.0 VDC I --

I 
; 

11-03-053 S-A-35 V3S 0 5.0 VDC 
i 

-- I 
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TABLE7-XXIII,DATAPROCESSOR

PROGRAMEDFORMATS,IS PRINTED

ON THE BACKSIDEOF THIS PAGE

TO FACILITATEITS USEWITHTHE

DATAPROCESSORDRAWING7.4.
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TABLE 7-XXIII. DATA PROCESSOR 

PROGRAMED FORMATS. IS PRINTED 

ON THE BACK SIDE OF THIS PAGE 

TO FACILITATE ITS USE WITH THE 

DATA PROCESSOR DRAWING 7.4. 
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, , , 
SYNC SYNC SYNC ., , ." ." 

" " " 
IoIFO-l MFO-l MFO-l 

" " @ 
101-,.,4 M-AS 

SUBCOM , 
" " " 

MFtI-:> M-A,b 101-,01,7 

" 
., ., 

M-All M-An "'-A13 

" " @ 
M-,U5 M-Alb 

SUBCOM . 
" " " 

M-A,19 M-A20 M-A.21 

@ @ " 
"'-A24 

SUBCOM SUSCOM , . 

HOTES; 

TABLE 7-XXTII.- DATA PROCESSOR PROGRAMED FORMATS 

MAIN FRAME FORMAT - WORD LOCATION D> . , . , , • 
FRAI,IE 1.1-,1,25 MFO-l M-Al "'-A,9 

M-WI 

" 
M-W2 

" " " " " " 
M-A.2 "'-"21> 

G " " " " " 
SUSCOM 

MFO-3 , 
" " " " " " 

M-A8 M_A.2!> 

.. ., .. ., .. .. 
101-"14 IoIro-) 

,. 
" " " '" " 

M-A17 "'-Alb 

" " .. " " .. 
M-A22 MFO-) 

G " " n " " 
M-A.25 ",-A2b M-Al M-A9 

... , 
SUBCDM ... , , 

G>MIN1MUtJI SAMPLE RATE IS 1 S"MPlE PER SECONt) 

U> MINIMUM SAMPLE RATE IS 100 SAMPLES PER SECOND 

~For use with OW<! 7.4) 

" M-W) 
M-W4 

" 
101-,01,3 

0) 
SUBCOM , 
" 

111-.0\10 

" M-WS 
M·WI> 

" 
M-A18 

" 
M-.&.21 

" M-W7 
M-WS 

-

~~: S~A:~:4 
FRAME J 

F~A"'E 5 " 

SUBCOM WORDS mRMAT - fRAME LOCATION G> 

" " 
., 

l­
I-

I-

" 

.. 

" " 

" 
-

M-A04 

I- M-AD4 

~ :~:~~: 
M-ADl 

I- M-ADI 

$-.1.0-24 

" 

.. 
I- M~A04 

M-A04 

f-S_-A0-12 

S-A-A3 

r- M-A02 

f- _M-AOZ 
S-A-5t. 

" 
~ ~~ _ ~-AOA -= "'-ADA 

FRAME" 

~ 23 r- ~-A04 

~ 7A 5-.600-23 

FRA"'E 7 n 

FRAME 8 

Z" 3" A" 5" "" 7" 8t. 9" 

- -
- f-

f-

" " 
- - - - -
- - - -

- -

" " 

F 

" " 

" " 

M-AOA 

M-AOA 

S-A-3 

S-AO-7 

M-A03 

M-AD3 

5-AO-13 

" 
M-ADA 

"'-A04 

S-AO-17 

S-AO-8 

S-AO-W" 

S-A,G-W1 

S-AD-24 .. 
~ ~~ _ "'-AD4 _ ~-- _. : ••••• ', •• 

2 ~~ "'·AOA 

FRAME 9 " " " .. " " " " 
1 ~~ _~-AD4 _ _ _ _ "'·AOA 

FRAME HI '" 
1 ~~ r- ",-A04 ~ f- :~:~: 
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v I u I T I s I R I ° I e I o I " I M I L + K I ' ' I ' 1 " I G I ' I E I 0 ' C I B ,

I_ ....... : , ' •" •-"Ml ...............oZ2o.,
S L A V E U NI T LASERALT,•mR ,.F_REO ..... LZ , SIM • SM • •

CM

8 M ASTER UNIT _ERSUPPLY 1 .I .mm / \

REDUNDANTADMUIL_ CONVERTER POWERSUPPLY TEMpsIG_4voc J [_ • I"''''='mll / PMPP,VR \

RETURN ANALOG l tNRZ-COUTPUTPOM UNIT -2VDC _ FLTBUSP_R o........... : -'1 "o..... ,
FOWERTO J-- -ZSVDC __ *28VDCSW,TCHABLE_VR _ • • •ADMU M-A 8 BtT ANALOG SOFTSWITCH PWR I • • m

-- ADMU DCTO_C _D _ 1_ • • • _ I I_- =-6voG ......... ,2KHZS_O _'+0.......... r. : : : _ _--------------''...........'
S-AD-W 8 BIT DISCRETEGATES ......... M..... +7'IDC mm : : OFF

I' I] I' I' I' !1,...... ' ............. b_v°c + : : , .........i OUT_,G ( • • "I

3 13 3 3 SLIO45X 3 3 3SL1270 x S , MAINFRAMESERIAL _ UNIT I : mE •

BITRATECLOCK_BITRATECLOCK

_'i "_- " -- -
ENABLEGATES

SYNC NRZ-COUTPUTPCM OUTPUT8
WORO _ _1 rE @ mL

5 5 5 5 SLlI72X 5 5 5SL1271 X 5 _ SlTSITHRUBEE_,_E N_Z-CCODED_LOGDATA{MSBFIRST) LOGIC _ CLC ;EN | _ _ --6 6 6 6 SLIO3ZX 6 6 6 6

7 7 7 7 7 7 7SL1272X 7 DETEUTORANUSHIFTREO PARALLELTOSERIAL PUL E 3 ISOLATED : • • •

SLaO36X i CODE J DISCRETEDATA DATACONVERSION S GEN AMPLIFIER , OUTPUTC • • •

1 I I .... "'"
8 8 8 8 SLl180X 8 8 8 (82GLOCKSOUTDATABIT1) SUppLIES• GSE• • •

PLUO I F8 p) " p.' PHASE " ONLY• • • MODULATOR

• • • N 8

wl w2 w) w4 w5 w6 w7 w8 0240. __ p4 B2 B4 8.6 B8 p3_ 64KHZ. P4 INTERROGATEINPUTLINES : • • •
21-0]-071 11-03-071 1]-03-072 11-05-071 11-05-072 11-07-071 1-07-072 ZZ-02-072 ' ' MAIN FRAMEANALOGSUBMULTIPLEXERGATEDRIVERS • • • m l m

6 _ _ _ _ _ o2T o2T _ I EIGHT"ONES"OREmGHT"ZEROS" ANALOGTO MAIN FRAMEFUNCTIONSELECT oo_ _ (B_, :, B, ,0; [p i,_,P=,P=,P41.... oZsL_ BIT F BITRR.........

) ,, • • •
...... DETECTORAND INHISmT : DIG'TAL CONVEREER " .oRum _ ....... --_' _ _ _ ..... _ _ ................ B.......... > " ' "

+ D1 fD2 +0' +D4 fDS fD6 +D7 fO8 I•A ...... I.... t ............ ( _ - , • •

couNTER m _J | .... ! ...... E CONTROLSIGA _ N ::TF ._=B .... C..... • • •

mM4 • m •
ANDm ..... + ...................... i o_;_)R'................... m s;;_T I_ ..........

SUBMULTIPLEXERCHANNELGATEDRIVERS _ PARALLELTOSERIALCONVERTER COUNTI .._ TOB_/ -', /" I "'_" E B,TRATEOONTROLS,GC I .... I-RESE_ SIM • SM • • CM
_SZ _ ............ [_> LOGICl _2_ m PLZ'_ ,_ R........................ I s_'_m= _ _ • • •_L _ _ l ,_ 'OKD'VmOERJ..... L,_ T I " " •

T_
__ SLII29T SLII)IT SLIO3)H SLI).62T SLIO_H MAIN ANALO0 TO DIGITAL 4 BIT ANALOG 'I 11 SIGN-_LMONITOR

02_3"0-30-07110"B0"0710_0_10°50"072 02_20-02°0300_]0"29-030 0_1_"07"0S)_ GATE3"I_ [SCR_I_LEXERI CONVERTER€ RESETTOLWD _1 I ,I EXTbLOCK(1024 KHZ) • II FMTCHGPULSE , ii OlZO

11 ]2 13 16 ;ELECTi s1 _ L_ (WORDCOUNTZERO) EXTCLK FORMATB RESET

SL1135V SL1035C SLl165X SL1273C MAI_ B LINES _ //] _ _NC_ EXTRESETPULSE PRESENT

s .......... I IT .... T _ST ' '- O0_D I _

)! sl is2lS_lszI s2! s_I_ 1-/ L_°U_,L] FM
E_BLE _C) REMOTE_'_ 5.000 ± 0.020 VOLTREFERENCE

SLl134V SLll 2T REXT W VOLTAGEAPPLIEDTODISCRETEGATE
]]-07-030 ]0-30-_72 _0.,o.o721.o-_,-o_o lo-,o-o_o 3`3`-_o-o,, _1-o_-o,4 _'1 .... I ' SIGNAL REMOTE STORAGEREGISTER _ _ NSTRUCTION • Ill

I _'1 _ .....
_._ Sm_eO± 0.0SOVOLTREFERENCE

.... _ _ 4 BITS

0261 _ _ IHPUT AND FRAMECOUNT I, 1 F'_ SET EX)"CLK
rn._ |ncm <kS-AD _BITANALOGGATES ........... o.... _l o_ ................ _ -- I I _(_J _ _ ............................................

i m RST _ & EXTRESETPULSE PULSE _r 7. ALLSERIAL

O REDUNDANTAMU'' _DL, FI_Cs _L/'9 _ /" _ I.... __ , p_.__ ...... _ -d _ t 1 _> _TION AMP_iDIGITALINPUTS.... AND

OUTPUTS

BR SELORCNTL BITRATE MONITORFR ] NES B1 P2 I
)ATA (RB) REMOTEDATA 9 LINES P2 _ NO A B C (KPBS) VOLT(±O._) 6. pARAMETERINPUTGATESYMBOL

STORAGERE_[ STER 12 EOF B1 RESET B3 INSTRMEMORYADDRESSC_UN_R N = INDNIDUAL MEAS SAMPLERATE_P
' w_l _ LWO : s o o o 64 3.5 GATE FIRST_ LOCATION

INITIA ADDR N FORMATICORDSET 4 --0-- 0 1 -- _2-- -- _.8_ -- --
REMOTEDATA REMOTEDATA DI SCRETEOR REMORDATA SHIn REGISTER SET I L ESSSETu ES NUMBER SX= SAMPLERATE

6 o 1 o 128 4.2 (s TIMES10X)

[_ BIT _ASE PULSEG!_ 7 1 o o 256 4.9 (FR_E 100 IS 00)

' / *Z (RA) RE•OTEUATAINPUT M-W_IDW1 _ .2 _IN FRA•EDISCRE]_I_ULTIPLEXERGATE.DRIVERS_f.,  ow, - r- 1 ;:,,ool __i'_iB' 'Tm =:;:......... ( OB | 0.01"4 J 010....................8'T AINSTRUCTIONLET_ERIND'CATESm )))J)J))J))))l I................................+15V_ SHIFTREGISTER WB Wl W2 W3 W4 W5 W6 W7 _DRESSABLESERIALDIGITE DATA _ 11-199LINES I_1 ES B6 _ 81) BY INSTRUCTIONSEQUENCE

...., .....................................................................oo .. _= - ''" o. o,, ...................."I ST__ .__ ,--T,.OT--= . ..... .,N_R...STRSTORAOE,REO,STER B6 ;......... . AB P.....V........ _____C--_S-A 8 BIT ANALOGGATES PAMI REMOTEDATA ENABLE Z 1 ST0564W

N3._14 OCTAL RE_ESENTATION

N1-N14 14LINES 3`4LINES_ _ FR1 1 0 A 1.o

SHIFTCLOCK ) _ ) 3 3 ) _ 3 _J( GSEMEMORYADDRESS14LINES _ 3" 1 D 4.0 .JDATAAVAILAB_

_lb--_ _ 444 _ 4 _> 4 _ 4 _ 4 _i_) 4 01......................................10 INHIBIT ! ................ " ....................F r _IiAM_oAD:_iii::LOCK J _ ' .......................REPRESENTS'0"AND"GATES:

_OTE DCA SHIFTREGISTER GSE_ITE GW1-GWIO10LINES iII G_ RE_ 1o LINES "_ 10 LINESDATA lo LINES <
USEDV_TN BR7 DATACYCLE_DRESS SETLINES R_D_RITE SHIR _GISTER DATA TO PROVIDETEN3 _ CON_OLLEOBY®

(ONEOFTEN) _ COINDATASTRO_
REMOTE REMOTEADDRESS AIO A1 A2 A3 A4 _ A6 A7 A8 A9 RESET AVAI_BLE O_PUT SIGNALS_)INSTRUCTIONS .... m

................... J _SE , @.......@
END-OF-INSTRUCTIONDETECTEDSIGNAL REMOTEFLAG I ' FF PULSE(_ * (_

-- I I I I I I I I I I I I I I I $_I; ;; ;; _; ................I ............SS1 N1 N2 N_ N4 _ N6 N7 N8 N9 NIO NIl N12 N13 N14 REAOMODE GII i STATEOF (_

A_ "--AD AODP_SSABLE]' "TS S''AL D' G'EALOATAENABLEGATES _ _ ! __ 1 l l _/I I T _ _ _7 _ _V_S LO........ IST::2P S_UL •EJ_ 3RY _ ....... IE _

INPUT INSTRUCTION RST LOAO CON"ROLLOI ;1C I

pAMZ SHIFTREGISTER _J _i ($OLATIONAMPLIFIERWITH INPUT OUTPUT

"ONE"BITDETEC_D ADDSERIALDIGITALENABLE _I TW _ 2, INPUT1 FORSIGNAL>3.0 VOLTS
NG < GSEWRITEM_OE INDEPENDENTpOWERSUPPLY:

2 i ii, INPUTo FORSIGNAL<1 .oVOLT
_TE BIT PHASEPULSEGEN GSEREADCMb

; WA MEMORyC_:LE INITIATE _1 _ NOTES: _ NOTUSED_ITE _ GS_WRITECf_D
20-34-074 ' 20-35-074 8T BT BT BT _ _ 8T BT BT BT BT BT _ WB _ _LESSOTHER_SESPECIFIEO-- )DE _ '

BROW t,'IP.A,IORyBLOGK - vG, COINCIUENCE ,UNT

_-_--I_--_- SBITUROUPADDRESSTO "_ ............. TI._'E ..... NES ' ° 4DPA MATRIX (4x 8 ) VG2 SENSEAMPENABLE

NZ_ ../ _ 256 KHZSyIMC LSXB) ONI LINEENABLED _6 i
ON LINEENABLED [ _12INSTRUCTION STORAGEREUISTER

4o / / / I I ' , _ ! .............

e _R -- J
GROUPSELECTCODE7 LINES I

SERIALDIGITAL _" ) MEMORY L. I

I SUB •ULTI PLEXERCHANNEL0ATE DRIVERS C_NNEL SELECTADORESS5 LIN_S DATA OATA• OATA OATA OATA DATA DATA OATA OATA I_TA SELECTDELAY _r _"
' SH IFTREGIS_R STROBESODATABITS • (64O0TEN BITWORDS) 50 DATAINPUT/OUTPUTLINES

_Z_ II_° !
[

.

v I I T I s I , 

IJ> "00'''', 

• SLAVE UNIT r .,:0"""'''",,,, (!> CONVERTER 

- ADMU 

, , 
"'NVERT,," PII1I -, 

• , 

-

• , 

-

3 

-

• 2 

-

• Ii 
SUB hlILTI F1.o:n CIIAMIEL GAn "~IV!IlS 

, I 

I o I o I N I 

I 

c: I '111L 

M-AD 

. ," I 

M I , I 

, , , 

A/)DRESSABU 16 BITS SERiAl DIGITAL O~TA INAOU G~m 

+ 

, e,>-

I I H I G I I 

; , ' I 1 I 

OO'L' 

""''-"'" 

I 

! f 'J ... 14 LI.'" 

D 

, , ,~c!, 
n." )))JJ .T1 
~-;~) 

c 

I j 81M SM , 

IIIOOUlATOR 
,z, .. , 

~ ~~~~~'~;~,~L~',i:~:~~ATE 
I!> !;:'~~E'~~,~g'-,'.~~'G'"ii:TE 

, 

f--

6 

f--

, 
, 

'10> J' ,"TR>T£""O'O."'.T1'Ol 

,. "''''' A>''''UFlEOF,"OTIONAL "AG .... 

,. ALL "'-.. " ''''ITAL '"PUTS AND OUT"" "'" VIA [so,-,noo '"PLI~'" I .. BR ""LO'"'' "TM" yo"m. 
"' A 'c ,""lS' ""LTI"'_,.,) 

< 0 DO" 

~ ~ :-~ l~! ~.:; } 
;:~:''! ;:: IJ> 
• 1 1 0 " ZI 

1 1, 0 0.' 

FO .... ' ","01 

,. """'.'TE' 'NPI',....,. S'1M50l 
\ -- ;~:'E' C"ST~"'-"""TI" 

". ".Pli"",E 
, .. ""EO 10', ""loS,. I'\',m .... uu,"" ~'_""""D<J"': ~:'''''"",E'''''''' ~ UZ _:'::'~A:~"~O:~' ", 

.. CO .''''''''''''''''''TlDNOF 4 
"'IT,,<t'utllDN 

A LETTDI .. .,CATH 
TO' V.UE "CONTOOlLE' 
BY INS"'lJI:~DN SE~""O' 
"IT IOJO ..... THE" "T 
~'.,:T''''' SELECT LO'''' 

"',"OCTIO' ~T ""~"-" 

¢~~~ 
.. B c ,I--

'"'' '.'''''''.'''''010 
,_ ',""CIAL ·"' ..... TE SYMB<lL .. PO.",,, ,. ·AII.· <.r<s, 

~'LI." '''0"''"'''''''' 
• • JOL"" t CO"""CL.ED8V@ 

TO '"""10, TO" 3 
OUT""' ..... "@ 

4. "'''''.LFU'FLOPSY.'''L. 

~.I I t:: ",''''''0 ".LO'Ove"'" 
'" '"'''0·0 • D IS '"EO."'''' 
, LOAIl "'TEOF@ 

•. "ou.l"'''''ul'I,"w,," , .. ,.!:.f'>.....o"'.u, 
INOEPE'DEWl """" ,.PPLV, ~ 

2. '"'UllFO"SI"",».'\Ii)Ll$ 
INPUT OFD. SlG7W. <LD \tOL' 

f--

2 
IIOTE", fi> ,In "Sf. 

""LESS "'"'''"'''' "EeIFIED 

4 DP f--

•~. F,;::; ~' =9~, ~ = DATA PROCESSOR 

!J,!" 7.4 
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CODE 

01 

02 

03 

04 

as 
06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

M 

N 

P 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

CSI! 
SCS SIGNAL AND POWER CODE SIC 114 

TYPE OR POWER 

27.5Vdc 

±20 Vdc 

10 Vac 

2.2 KHz 

25 Vac 

±15 Vdc 

±14.5 Vdc 

400 Hz SPIN MOTOR POWER 

26 Vac 400 Hz REFERENCE 

14 Vdc 

13 Vdc 

-15Vdc 

+20 Vdc 

±32 Vdc 

±32 Vdc 

400 Hz 26 V BUS 1 SWITCH 3 OR 800 Hz 
o PHASE IMU 

400 Hz 26 Vac BUS 2 SWITCH 3 OR 800 Hz 
o PHASE IMU 

400 Hz 26 Vac BIS 2 SWITCH 3 OR 400 Hz 
26 Vac BUS 1 SWITCH 6 OR 800 Hz 
o PHASE IMU 

+X TRANSLATION 

-x TRANSLA TlON 

+Y TRANSLATION 

-Y TRANSLATION 

+Z TRANSLATION 

-Z TRANSLA TlON 

PITCH RATE COMMAND 

YAW RA rE CDMMAND 

ROLL RATE COMMAND 

PITCH MIN IMP 

YAW MIN IMP 

ROLL MIN IMP 

PITCH DIRECT (C3-A4) 

YAW DIRECT lD3-B4) 

ROLL DIRECT (81-Dl, 82, D2) 

SCS LOGIC BUS 1 

SCS LOGIC BUS 2 

SCS LOGIC BUS 3 

SCS LOGIC BUS 4 

-4 Vdc 

TRANSLATION CONTROL CLOCKWISE 

SCS CONTROL MODE 

RCS ERROR 

GAl ac RATE ORATTITUDE ERROR 

CODE 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

R 

S 

T 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

TYPE OF POWER 

GA2 ac RATE 

dc RATE 

ENGINE ON WITH 1 SECOND DELAYED OFF 

ENGINE ON/OFF 1 SECOND DELAY 

MODE SELECTED SCS 

PITCH GYRO UNCAGE 

YAW GYRO UNCAGE 

ROLL GYRO UNCAGE 

SIG COND POWER ±15.0, -2.5 AND -10 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 

.059 OFF 

GDC EULER 

.059 ON 

400/800 CPS OUT PHASE FDAI H RESOLVER 
SIG DEMOD 

400/800 CPS OUT PHASE FDA I #2 RESOLVER 
SIG DEMOD 

FDAI 1 AND 2 PYR RATE DEMOD REF VOLTAGE 

115 V 400 Hz 

26 Vac <900
, 400 Hz REACTION 

A/C ROLL ENGINE POWER CBlS AND CB16, MDC 8 

B/D ROLL REACTION ENGINE POWER CB17 AND 
CBIS, MDC 8 

PITCH REACTION ENGINE POWER CB19 AND 
CB20, MDC 8 

YAW REACTION ENGINE POWER CB 21 AND CB22, 
MDC 8 

REACTION ENGINE SOLENOID DRIVER ENABLE 
POWER CB74 AND CB75, MDC 8 (AUTO RCS) 

RCS LOGIC POWER FROM CB34 AND CB35, 
PNL 229 

SEQA SPS THRUST ON LOGIC ENABLE AND 
SEP ULLAGE 

SEQ B SPS THRUST ON LOGIC ENABLE AND 
SEP ULLAGE 

PITCH DIRECT (A3-C4) 

YAW DIRECT (83-D4) 

ROLL DIRECT (AI-Cl, A2-C2) 

Note: Codes 100 and up designate drawing int~rconnectiQns from 8.2 to 8.3 only. 
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TABLE 8-I.-CMC INPUT/OUTPUTCHANNELSONTELEMETRY

OUTPUT INPUT
BITS

CHANNEL

77 n 12 13 14 30 31 32 33
WD69b WD91a WD91b WD92a WD92b WD93a WD93b WD94a WD94b

PARITY ISS OCDU RANGING _ $4 +P +P1 FAIL WARN ZERO ULLAGE RHC MIC _'_For E

OPT
E COMP EC RANGING RCS -P -p2 PARITY ACTV XFER RHC MIC RANGING

(8I & 2) EN

TC UPL _ _ SPS +Y +Y _

3 TRAP ACTV RANGING READY RHC MIC

4 RUPTLOC TEMP COAR S4 "Y -Y CMC/MANCAUT ALGN RANGING SP/ABT RHC MIC

5 NIGHT KEY ICDU "_ "_ CMC +R +R ZERO/MANWTMN REL ZERO L/O RHC MIC

6 VOLT FLASH EC BL GY -R -R
FAIL EN INLINK ENABLE RHC MIC

COUNTFAIL OPR _ DN GY

7 FAIL ERR WD SEL OCDU +XORD 8" FAIL TRANS

SCALAR _ TVC _ GY

8 SEL _ -X
A* TRANS

9 SCALER TST IVB GY IMU +y
D FREQ CONN TK/EN SIGN- OPER TRANS

UP
TM
BLK/ "'""_ CAUT ZERO TST GY SAT -Y

10 REST OPT ALARM ACT TAKO TRANS

__ DIS DR
11 0 EN IMU +Z LM UPL

DAC STBY CDUS CAGE TRANS ATTACH FAST

12 T CDU ICDU -Z DNL
31A T FAIL TRANS FAST

PIPA"J3 _ ENG S-IVB RST DRT CDU IMU FREE/AUTO
ON INJ 31B Z FAIL FAIL

__ S-1VB RST DR ISS

14 CO T CDU TN HOLD/AUTO PROCEED CMC
32 Y ON WARN

ISS TURN EN DR IMU A/P _ OSC
15 ONDELAY Tb CDU TEMP CONT ALARMCOMPLETE RUPT X

* GYRO SELECT

BITS7,8,9 GYROTORQUE

0 O 0 NO TORQUE

00 I NO TORQUE

010 .Y

011 -Y

i DO +x

101 -X

110 .Z

111 -Z

8-4

CSfl 
SIC 114 

TABLE 8-1.- CMC INPUT/OUTPUT CHANNELS ON TELEMETRY 

OUTPUT INPUT 
BITS 

CHANNEL 

77 11 12 13 14 30 31 32 33 
WD69b WD9la WD91b WDna WD92b WD93a WD93b WD94a WD94, 

PARITY ISS OCDU X S4 +P +P X 1 FAIL WARN ZERO RANGING ULLAGE RHC MIC 
For E 

E COMP OPT X RCS -P -P 
2 PARITY ACTV EC RANGING XFER RHC MIC RANGING 

(81 & 21 EN 

TC UPL X RANGING IX SPS +Y +Y X 3 TRAP ACT V READY RHC MIC 

4 RUPTLOC TEMP COAR RANGING X S4 -Y -Y CMCIMAN 
CAUT ALGN SP/ABT RHC MIC 

5 NIGHT KEY ICDU IX X CMC +R +R ZERO/MAN 
WTMN REL ZERO L/O RHC MIC 

VOLT 
IMU BL GY X -R -R [>( 6 FLASH EC 

FAIL EN 
INLINK ENABLE RHC MIC 

COUNT OPR X ON GY OCDU +X X X 7 ERR WD SEL 
FAIL TRANS FAIL ORO B* 

SCALAR [>( TVC X GY [>( X X 8 SEL -x 
FAIL ENABLE 

A* 
TRANS 

SCALER TST \VB [>( GY IMU +Y IX X 9 o FREQ CONN TK/EN SIGN- OPER TRANS 
* 

. 

X ZERO TST GY X UP 
10 

CAUT SAT -Y 
TM REST OPT ALARM ACT TAKO TRANS 

BLK 

X X DIS EN DR IMU +Z LM UPL 
11 0 STBY CDU CAGE TRANS ATTACH FAST DAC S 

IX 2<: X RST DR 
ICDU -Z X DNL 12 T CDU 

31A T FAIL TRANS FAST 

X ENG S-\VB RST DR 
IMU X PIPA 13 T CDU FREE/AUTO ON INJ 3lB Z FAIL FAIL 

X X S-\VB RST DR ISS CMC 14 CO T CDU TN HOLD/AUTO PROCEED 
WARN 32 Y ON 

X X ISS TURN EN DR IMU AlP X OSC 
15 ON DELAY 16 CDU 

COMPLETE RUPT X TEMP CONT ALARM 

* GYRO SELECT 

BITS 7,8,9 GYRO TORQUE 

000 NO TORQUE 

001 NO TORQUE 

o 1 0 +Y 

011 -Y 

100 +X 

1 0 1 -X 

1 1 0 +Z 

1 1 1 -Z 

8-4 
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TABLE 8-II.- CSM ALARM CODES

ALARMCODE

(CODE_ ACTION TITLE-DESCRIPTION

00110 NONE NO MARKSINCE LAST MK REd. - THE
PROCESSOF MARKINGSETS BIT i0 OF MARK-
STAT TO ENABLEA MARKREJECT. IF
MARKINGIS BEING ACCEPTEDBY PROGRAM
WHENMARKREJECT IS ACTIVATED, BIT 10
IF MARKSTATIS FOUNDTO BE ZERO. THIS
INDICATES NO MARKHAS BEENMADEWHICH
CAN BE REJECTED. PROGRAMALARMWILL
BE DISPLAYED.

00113 DETERMINEIF AN NO INBITS - IF A MARKRUPTOR KEYRUPT
INPUT CHANNELBIT(S) 2 (SAME RUPT) OCCURSAND THE RUPT
FAILURE HAS OCCURRED. ROUTINE DETECTS, BITS i THROUGH7 ARE
USE MAIN DSKY IF RESET (I.E., NO KEYCODE,MARKOR MARK
FAILURE VERIFIED. REJECT IS PRESENT). PROGRAMALARMWILL

BE DISPLAYED.

00114 SELECT THE DESIRED MARK MADE BUT NOT DESIRED - THE PRO-
PROGRAM BEFORE TAKING GRAM USING THE MARK ROUTINE STORES THE
MARKS, OR TOO MANY NUMBER OF MARKS DESIRED IN BITS 12
MARKS HAVE BEEN MADE. THROUGH 14 OF MARKSTAT. IF A MARK IS
NO OTHER ACTION RE- MADE WITH NO MARKS DESIRED AS INDICATED

QUIRED. BY BITS 12 THROUGH 14 = 0, PROGRAM ALARM
IS DISPLAYED.

00115 PLACE OPTICS SWITCH OPTICS TORQUE REQUEST WITH SWITCH NOT
TO CMC. AT CMC - OCCURS WHEN AN EXTENDED VERB

41 AND NOUN 9i IS REQUESTED FOR A
COARSE ALIGN OF THE OCDU'S WITH THE
OPTICS MODE SWTCH NOT IN THE CMC POSI-
TION. THIS WILL RESULT IN A PROGRAM
ALARM DISPLAY.

00116 REZERO THE OPTICS. OPTICS SWITCH ALTERED BEFORE 15 SEC
ZERO TIME ELAPSED - POSITIONING OF THE
OPTICS ZERO SWITCH TO THE ZERO POSITION

INITIATES A COMPUTER ROUTINE, WHICH HAS
A 15 SECOND TIME DELAY TO ALLOW THE
OPTICS TO ZERO BEFORE RESET OF THE SHAFT
AND TRUNNION COUNTERS. ALTERING OF THE
ZERO SWITCH TO THE OFF POSITION PRIOR
TO COMPLETION OF THE TIME DELAY RESULTS
IN A PROGRAM ALARM DISPLAY.
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ALARM CODE 
(CODE) 
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00113 
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00115 

00116 
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SIC 114 

TABLE 8-11.- CSM ALARM CODES 

ACTION 

NONE 

DETERMINE I F AN 
INPUT CHANNEL BIT(S) 
FAILURE HAS OCCURRED. 
USE MAIN DSKY IF 
FAILURE VERIFIED. 

SELECT THE DESIRED 
PROGRAM BEFORE TAKING 
MARKS, OR TOO MANY 
MARKS HAVE BEEN MADE. 
NO OTHER ACTION RE­
QUIRED. 

PLACE OPTICS SWITCH 
TO CMC. 

REZERO THE OPTICS. 

8-5 

TITLE-DESCRIPTION 

NO MARK SINCE LAST MK REJ. - THE 
PROCESS OF MARKING SETS BIT 10 OF MARK­
STAT TO ENABLE A MARK REJECT. IF 
MARKING IS BEING ACCEPTED BY PROGRAM 
WHEN MARK REJECT IS ACTIVATED, BIT 10 
IF MARKS TAT IS FOUND TO BE ZERO. THIS 
INDICATES NO MARK HAS BEEN MADE WHICH 
CAN BE REJECTED. PROGRAM ALARM WILL 
BE DISPLAYED. 

NO INBITS - IF A MARKRUPT OR KEYRUPT 
2 (SAME RUPT) OCCURS AND THE RUPT 
ROUTINE DETECTS, BITS 1 THROUGH 7 ARE 
RESET (I.E., NO KEYCODE, MARK OR MARK 
REJECT IS PRESENT). PROGRAM ALARM WI LL 
BE DISPLAYED. 

MARK MADE BUT NOT DESIRED - THE PRO­
GRAM USING THE MARK ROUTINE STORES THE 
NUMBER OF MARKS DESIRED IN BITS 12 
THROUGH 14 OF MARKSTAT. IF A MARK IS 
MADE WITH NO MARKS DESIRED AS INDICATED 
BY BITS 12 THROUGH 14 = 0, PROGRAM ALARM 
IS DISPLAYED. 

OPTICS TORQUE REQUEST WITH SWITCH NOT 
AT CMC - OCCURS WHEN AN EXTENDED VERB 
41 AND NOUN 91 IS REQUESTED FOR A 
COARSE ALIGN OF THE OCDU'S WITH THE 
OPTICS MODE SWTCH ~OT IN THE CMC POSI­
TION. THIS WILL RESULT IN A PROGRAM 
ALARM DISPLAY. 

OPTICS SWITCH ALTERED BEFORE 15 SEC 
ZERO TIME ELAPSED - POSITIONING OF THE 
OPTICS ZERO SWITCH TO THE ZERO POSITION 
INITIATES A COMPUTER ROUTINE, WHICH HAS 
A 15 SECOND TIME DELAY TO ALLOW THE 
OPTICS TO ZERO BEFORE RESET OF THE SHAFT 
AND TRUNNION COUNTERS. ALTERING OF THE 
ZERO SWITCH TO THE OFF POSITION PRIOR 
TO COMPLETION OF THE TIME DELAY RESULTS 
IN A PROGRAM ALARM DI SPLAY. 
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TABLE 8-II.- CSM ALARM CODES - CONTINUED

ALARMCODE

(OCTAL) ACTION TITLE-DESCRIPTION

00117 WAIT UNTIL INTERNAL OPTICS TORQUEREQUESTWITH OPTICS NOT
USE OF OPTICS IS AVAILABLE - OCCURSWHENA VERB 41 NOUN
TERMINATED. 91 IS REQUESTEDFOR A COARSEALIGN OF

THE OCDUtS AND AN INTERNAL CMCFUNCTION
IS USING THE OCDU'S, I.E., AUTO POSI-
TIONING OF THE OPTICS OR USE OF THE
OCDUDACWSFORGIMBAL POSITIONING
DURING TVC RESULTING IN A PROGRAMALARM
DISPLAY.

00120 ZERO THE OPTICS AND OPTICS TORQUEREQUESTWITH OPTICS NOT
PROCEED. ZEROED- BIT I0 OF OPTMODESIS A FLAG

WHICH IS SET DURING OPTICS ZEROINGAND
IS RESETBY A FRESHSTART OR RESTART.
IF THE OPTICS MODESWITCH IS IN THE CMC
POSITION WITH BIT 10 = 0, THIS INDICATES
THE OPTICS ARE AVAILABLE FORTORQUING
WITHOUTHAVING BEEN ZEROEDSINCE THE
LAST FRESH START OR RESTART. SINCE
THIS CAN RESULT IN DISAGREEMENT BETWEEN

CMC AND OCDU ANGLES, A PROGRAM ALARM
WILL BE DISPLAYED.

00121 REPEAT MARK. CDU'S NOT GOOD AT TIME OF MARK - THERE
EXISTS IN THE CDUtS FINE ERROR SWITCHING
TRANSIENTS WHICH MAY RESULT IN ERRON-

EOUS CDU SJ_MPLINGSAT TIME OF MARK.

A DOUBLE SAMPLING TECHNIQUE IS USED IN
PROGRAM TO DETECT THESE TRANSIENTS, AND
SHOULD THEY OCCUR, THE MARK IS IGNORED
AND PROGRAM ALARM IS DISPLAYED.

00205 REF MALF. PROCE- BAD PIPA READING - SERVICER HAS DETECTED

DURES. AT LEAST ONE PIPA IS SATURATED AND IS
OUTPUTTING PULSES AT A 3200 PPS RATE.
THIS RESULTS IN A BYPASS OF DELTA V

COMPUTATIONS AND PROGRAM ALARM DISPLAY.
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ALARM CODE 
(OCTAL) 

00117 

00120 

00121 

00205 
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TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION 

WAIT UNTIL INTERNAL 
USE OF OPTICS IS 
TERMINATED. 

ZERO THE OPTICS AND 
PROCEED. 

REPEAT MARK. 

REF MALF. PROCE­
DURES. 
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TITLE-DESCRIPTION 

OPTICS TORQUE REQUEST WITH OPTICS NOT 
AVAILABLE - OCCURS WHEN A VERB 41 NOUN 
91 IS REQUESTED FOR A COARSE ALIGN OF 
THE OCDU'S AND AN INTERNAL CMC FUNCTION 
IS USING THE OCDU'S, I.E., AUTO POSI­
TIONING OF THE OPTICS OR USE OF THE 
OCDU DAC'S FOR GIMBAL POSITIONING 
DURING TVC RESULTING IN A PROGRAM ALARM 
DISPLAY. 

OPTICS TORQUE REQUEST WITH OPTICS NOT 
ZEROED - BIT 10 OF OPTMODES IS A FLAG 
WHICH IS SET DURING OPTICS ZEROING AND 
IS RESET BY A FRESH START OR RESTART. 
IF THE OPTICS MODE S\'/ITCH IS IN THE CMC 
POSITION WITH BIT 10 = 0, THIS INDICATES 
THE OPTICS ARE AVAILABLE FOR TORQUING 
WITHOUT HAVING BEEN ZEROED SINCE THE 
LAST FRESH START OR RESTART. SINCE 
THIS CAN RESULT IN DISAGREEMENT BETWEEN 
CMC AND OCDU ANGLES, A PROGRAM ALARM 
WILL BE DISPLAYED. 

CDU'S NOT GOOD AT TIME OF MARK - THERE 
EXISTS IN THE CDU'S FINE ERROR SWITCHING 
TRANSIENTS WHICH MAY RESULT IN ERRON­
EOUS CDU SAMPLINGS AT TIME OF MARK. 
A DOUBLE SAMPLING TECHNIQUE IS USED IN 
PROGRAM TO DETECT THESE TRANSIENTS, AND 

: SHOULD THEY OCCUR, THE MARK IS IGNORED 
'AND PROGRAM ALARM IS DISPLAYED. 

,BAD PIPA READING - SERVICER HAS DETECTED 
'AT LEAST ONE PIPA IS SATURATED AND IS 
OUTPUTTING PULSES AT A 3200 PPS RATE. 
THIS RESULTS IN A BYPASS OF DELTA V 
COMPUTATIONS AND PROGRAM ALARM DISPLAY. 
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TABLE 8-II.- CSMALARMCODES- CONTINUED

ALARM CODE
(OCTAL) ACTI ON TI TLE-DESCRI PTI ON

00206 POSITION GIMBAL OUT ZEROENCODENOT ALLOWEDWITH COARSE
OF GIMBAL LOCK & ALIGN AND GIMBAL LOCK- SINCE A ZERO
REPEAT. ENCODE(V40N20) SETS THE PLATFORM

INERTIALp THE ZEROINGROUTINE IS CON-
SIDERED ILLEGAL IF THE ISS IS IN
COARSEALIGN MODEAND IS IN THE GIMBAL
LOCK REGION. THE ZEROWILL NOT BE
EXECUTEDAND PROGR,a_ALARMWILL BE
DISPLAYED.

00207 REF MALF. PROCEDURES. ISS TURNONREQUESTNOT PRESENTFOR
90 SEC - TURNONOF IMU POWERCAUSESA
TURNONREQUESTINPUT TO THE C_C. THE
CMCINITIATES A 90 SEC DELAY BEFORE
ISSUING TURNONDELAY COMPLETE. THIS
SEQUENCECAGESTHE PLATFORMTO ALLOW
FORWHEELRUNUPAND PIPA POWERSUPPLY
WARMUP. REMOVALOF THE TURNONREQUEST
(IMU POWERDOWN)BEFORETHE TIME DELAY
IS CO_4PLETEWILL RESULT IN PROGRAM
ALARM,

00210 REF MALF. PROCEDURES. IMU NOT OPERATING- VARIOUS CC_IPUTER
ROUTINES PERFORMA STATUS CHECKON
BIT 9 IMODES30 TO DETERMINEIF THE
IMU IS OPERATING"BEFORECOMPUTATIONS
DEPENDENTON THE IMU ARE MADE. IF
THIS BIT INDICATES THE IMU IS NOT
OPERATING(IMU POWEROFF)p PROGRAM
ALARM IS DISPLAYED.

00211 REF MALF. PROCEDURES. COARSEALIGN ERRORGREATERTHAN 2
DEGREES- IF, DURINGAN IMU COARSE
ALIGN (EITHER V41N20 OR ALIGNMENT
PROGRAM),THE GIMBAL ANGLEATTAINED
IS GREATERTHAN 2 DEGREESIN ERROR
FROMTHE DESIRED ANGLE, A PROGRAM
ALARM IS DISPLAYED.

00212 REF MALF. PROCEDURES. PIPA FAIL BUT PIPA NOT BEING USED -
A PIPA FAIL CANCAUSE AN ISS WARNING
OR PROGRAMALARMONLYDEPENDINGON
THE STATE OF BIT 1 OF IMODES 30, THIS
BIT IS CONTROLLEDBY AVERAGEG WHICH
ALLOWSFORAN ISS WARNINGWHENTHE
PIPA INPUT IS BEING USEDAND INHIBITS
IT WHENNOT IN USE. WHENNOT IN USE,
AND PROVIDING THE PROGR_NMCAUTION IN-
HIBIT (BIT 5 IMODES 30) IS RESET, A
PROGP,_hlALARMWILL BE DISPLAYED.

MSCForm527A (Mar 65)
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TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION 

POSITION GIMBAL OUT 
OF GIMBAL LOCK & 
REPEAT. 

REF MALF. PROCEDURES. 

REF MALF. PROCEDURES. 

REF MALF. PROCEDURES. 

REF MALF. PROCEDURES. 
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TITLE-DESCRIPTION 

ZERO ENCODE NOT ALLOWED WITH COARSE 
ALIGN AND GIMBAL LOCK - SINCE A ZERO 
ENCODE (V40N20) SETS THE PLATFORM 
INERTIAL, THE ZEROING ROUTINE IS CON­
SIDERED ILLEGAL IF THE ISS IS IN 
COARSE ALIGN MODE AND IS IN THE GIMBAL 
LOCK REGION. THE ZERO WILL NOT BE 
EXECUTED AND PROGRAM ALARM WILL BE 
DISPLAYED. 

ISS TURNON REQUEST NOT PRESENT FOR 
90 SEC - TURNON OF IMU POWER CAUSES A 
TURNON REQUEST INPUT TO THE CMC. THE 
CMC INITIATES A 90 SEC DELAY BEFORE 
ISSUING TURNON DELAY COMPLETE. THIS 
SEQUENCE CAGES THE PLATFORM TO ALLOW 
FOR WHEEL RUN UP AND PIPA POWER SUPPLY 
WARMUP. REMOVAL OF THE TURNON REQUEST 
(IMU POWERDOWN) BEFORE THE TIME DELAY 
IS COMPLETE WILL RESULT IN PROGRAM 
ALARM. 

IMU NOT OPERATING - VARIOUS COMPUTER 
ROUTINES PERFORM A STATUS CHECK ON 
BIT 9 IMODES 30 TO DETERMINE IF THE 
IMU IS OPERATING' BEFORE COMPUTATIONS 
DEPENDENT ON THE IMU ARE MADE. IF 
THIS BIT INDICATES THE IMU IS NOT 
OPERATING (IMU POWER OFF), PROGRAM 
ALARM IS DISPLAYED. 

COARSE ALIGN ERROR GREATER THAN 2 
DEGREES - IF, DURING AN IMU COARSE 
ALIGN (EITHER V4IN20 OR ALIGNMENT 
PROGRAM), THE GIMBAL ANGLE ATTAINED 
IS GREATER THAN 2 DEGREES IN ERROR 
FROM THE DESIRED ANGLE, A PROGRAM 
ALARM IS DISPLAYED. 

PIPA FAIL BUT PIPA NOT BEING USED -
A PIPA FAIL CAN .CAUSE AN ISS WARNING 
OR PROGRAM ALARM ONLY DEPENDING ON 
THE STATE OF BIT 1 OF IMODES 30. THIS 
BIT IS CONTROLLED BY AVERAGE G WHICH 
ALLOWS FOR AN ISS WARNING WHEN THE 
PIPA INPUT IS BEING USED AND INHIBITS 
IT WHEN NOT IN USE. WHEN NOT IN USE, 
AND PROVIDING THE PROGRAM CAUTION IN­
HIBIT (BIT 5 IMODES 30) IS RESET, A 
PROGRAM ALARM WILL BE DISPLAYED. 
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TABLE 8-II.- CSMALARMCODES- CONTINUED

ALARM CODE

(OCTAL) ACTION TITLE-DESCRIPTION

00213 REF MALF. PROCEDURES IMLINOT OPERATING WITH TURNON REQUEST -
UPON RECEIPT OF A TURNON REQUEST, THE
CNC WILL CHECK THE OPERATE BIT (BIT 9
IMODES 30). IF THE OPERATE BIT INDI-

CATES THE IMU IS NOT POWERED UP, A
PROGRAM ALARM WILL BE DISPLAYED.

00214 REACTIVATE IMU IF PROGRAM USING IMU WHEN TURNED OFF -

PROGRAM USING IMU IS WHEN THE IMU IS TURNED OFF, AS INDI-
CRITICAL - OTHERWISE GATED BY BIT 9 IMODES 30, THE CMC
TERMINATE PROGRAM. CHECKS THE STATUS OF BIT 8 FLAGWORE_

0 (IMU IN USE FLAG). IF A PROGRAM HAD
BEEN USING THE IMU AND HAD SET THIS

BIT, A PROGRAM ALARM WILL BE DISPLAYED.

00217 REF Iv_kLF.PROCEDURES BAD RETURN FRON STALL ROUTINES -
DETECTION;BY THE MODE SWITCHING LOGIC
OF THE IMU INITIALIZATION BIT (BIT 6

OF IMODES 30) PROVIDES A FLAG FOR THE
IMU STALL ROUTINE TO PERFORM AN ERROR
RETURN TO THE SLEEPING PROGRAM (PRI-
MARILY P51 OR P53). THE ERROR RETURN
IS TO ROUTINE CURTAINS WHICH CAUSES
A PROGPJ_MALARM DISPLAY.

00220 REALIGN IMU OR SET IMU NOT ALIGNED _BAD REFSMMAT) - ANY
REFSMMAT FLAG IF MAJOR PROGRAM WHICH USES THE IMU AT-
ALIGNMENT IS OK. TITUDE INFORMATION AND THE REFSMMAT

WILL PERFORM A CHECK WITH ROUTINE R02

BOTH, ON THE REFSMMAT FLAG (BIT 13 OF
FLAGWORD 3) AND THE IMU OPERATE BIT

(BIT 9 OF IMODES 30), TO INSURE THE
IMU IS OPERATING AND THE REFSMMAT IS

VALID. THE THRUSTING, ALIGNMENT, AND
NAVIGATION PROGRAMS ALL USE THIS IN-

FORMATION; AND,,IF THE REFSMMAT IS
FOUND INVALID WHILE THE IMU IS OPER-

ATING, A PROGRAM ALARM WILL BE DIS-
PLAYED.

00401 FVV_EUVERAND REINITIATE DESIRED ANGLES YIELD GIMBAL LOCK -
PROGRAM TO AVOID GIMBAL CALCGA COMPUTES DESIRED IMU GIMBAL
LOCK. ANGLES FROM A SET OF N.B. VECTORS AND

DESIRED S.M. VECTORS FOR PRELAUNCH AND
INFLIGHT ALIGI_ENT PROGRAMS. IF THE
DESIRED IMU ATTITUDE WILL RESULT IN
A MIDDLE GIMBAL ANGLE OF GREATER THAN

60°, GLOK FAIL (BIT 14 OF FLAGWORO 3)
IS SET AND PROGRAM ALARM IS DISPLAYED. ',
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TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION 

REF MALF. PROCEDURES 

REACTIVAJE IMU IF 
PROGRAM USING IMU IS 
CRITICAL - OTHERWISE 
TERMINATE PROGRAM. 

REF MALF. PROCEDURES 

REALIGN IMU OR SET 
REFSMMAT FLAG IF 
ALIGNMENT IS OK. 

MANEUVER AND REINITIATE 
PROGRAM TO AVOID GIMBAL 
LOCK. 

8-8 

TITLE-DESCRIPTION 

IMU NOT OPERATING WITH TURNON REQUEST -
UPON RECEIPT OF A TURNON REQUEST, THE 
CMC WILL CHECK THE OPERATE BIT (BIT 9 
IMODES 30). IF THE OPERATE BIT INDI-· 
CATES THE IMU IS NOT POWERED UP, A 
PROGRAM ALARM WILL BE DISPLAYED. 

PROGRAM USING IMU WHEN TURNED OFF -
WHEN THE IMU IS TURNED OFF, AS INDI­
CATED BY BIT 9 IMODES 30, THE CMC 
CHECKS THE STATUS OF BIT 8 FLAGWORD 
o (IMU IN USE FLAG). IF A PROGRAM HAD 
BEEN USING. THE IMU AND HAD SET THIS 
BIT, A PROGRAM AlARM WILL BE DISPLAYED. 

BAD RETURN FROM STALL ROUTINES -
DETECTICl'-J ;BY THE MODE SWITCHING LOGIC 
OF THE IMU INITIALIZATICl'-J BIT (BIT 6 
OF IMODES 30) PROVIDES A FLAG FOR THE 
IMU STALL ROUTINE TO PERFORM AN ERROR 
RETURN TO THE SLEEPING PROGRAM (PRI­
MARILY PSI OR PS3). THE ERROR RETURN 
IS TO ROUTINE CURTAINS WHICH CAUSES 
A PROGRAM AlARM DISPLAY. 

IMU NOT ALIGNED (BAD REFSMMAT) - ANY 
MAJOR PROGRAM WHICH USES THE IMU AT­
TITUDE INFORMATION AND THE REFSMMAT 
WILL PERFORM A CHECK WITH ROUTINE R02 
BOTH, ON THE REFSMMAT FLAG (BIT 13 OF 
FLAGWORD 3) AND THE IMU OPERATE BIT 
(BIT 9 OF IMODES 30), TO INSURE THE 
IMU IS OPERATING AND THE REFSMMAT IS 
VALID. THE THRUSTING, ALIGNMENT, AND 
NAVIGATICl'-J PROGRAMS ALL USE THIS IN­
FORMATICl'-J; AND, IF THE REFSMMAT IS 
FOUND INVALID WHILE THE IMU IS OPER­
ATING, A PROGRAM AlARM WILL BE DIS­
PLAYED. 

DESIRED ANGLES YIELD GIMBAL LOCK -
CALCGA COMPUTES DESIRED IMU GIMBAL 
ANGLES FROM A SET OF N.B. VECTORS AND 
DESIRED S.M. VECTORS FOR PRELAUNCH AND 
INFLIGHT ALIGNMENT PROGRAMS. IF THE 
DESIRED IMU ATTITUDE WILL RESULT IN 
A MIDDLE GIMBAL ANGLE OF GREATER THAN 
60°, GLOK FAIL (BIT 14 OF FLAGWORD 3) 
IS SET AND PROGRAM ALARM IS DISPLAYED. 
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TABLE 8-11.- CSM ALARM CODES - CONTINUED

ALARM CODE

(OCTAL) ACTION TITLE-DESCRIPTION

00402 CREW MUST TORQUE CREW MUST HONOR 2ND MINKEY TORQUE
PLATFORM BACK TO REQUEST - SET IN P52 DURING REFI)EZVOUS
PRE-PLANE CHANGE SEQUENCE WHEN CREW HAS TORQUED PLAT-
ALIGNMENT. FORM FOR PLANE CHANGE BUT FAILED TO

TORQUE BACK TO PRE-PLANE CHANGE ALIGN-
MENT.

00404 i. TERMINATE, REINI- TARGET OUT OF VIEW (At > 90 DEG) -
TIATE PROGRAM, AND IF A SELECTED STAR IS OCCULTED BY
RESELECT A NEW PAIR EARTH, SUN, MOON OR IF COMPUTATION
OF STARS. OF DESIRED TRUNNION ANGLE IS GREATER

THAN 90°, THE CULTFLAG (BIT 7 OF
2. MANEUVER AND PROCEED FLAGWORD 3) WILL BE SET. PROVIDING

WITH RECOMPUTATION THE TARGET BEING SIGHTED IS NOT THE
OF DESIRED OPTICS LM, THE OPTICS AUTO-POSITION ROUTINE
ANGLES. WILL DISPLAY PROGRAM ALARM AND ERROR

CODE 404 WITH AN OPTIONAL CREW
RESPONSEREQUIRED.

00405 1. PROCEEDWITH SIGHT- TWOSTARS NOT AVAILABLE - IF THE STAR
INGS USING MANUALLY SELECTION ROUTINE CANNOTFIND TWO
SELECTEDSTARS. STARSWHICH ARE NOT OCCULTEDBY THE

SUN, EARTH, OR MOON, AND DO NOT HAVE
2. MANEUVERAND RE- SATISFACTORYANGLE SEPARATION, TRUN-

CYCLE THROUGHTHE NION DRIVE IS INHIBITED AND PROGRAM
STAR SELECTION ALARMAND ERRORCODE405 WILL BE DIS-
ROUTINE, PLAYEDWITH AN OPTIONAL CREWRESPONSE

REQUIRED.

00406 ACTIVATE P20 BEFORE RENDEZVOUS NAVIGATION NOT OPERATING -

REQUESTING SIGHTINGS. REQUESTS FOR RENDEZVOUS SIGHTI_G MARKS
(V57, V54) ARE REJECTED IF THE RENDEZ-
VOUS NAVIGATION PROGRAM (P20) IS NOT
RUNNING AS INDICATED BY THE RNDVZFLG
(FWI BIT 7) AND THE TRACKFLG (FWI BIT

5). IF THE REQUEST IS MADE, A PROGRAM
ALARM WILL BE DISPLAYED AND THE REQUEST
IS TERMINATED.

00421 1. GROUND UPDATE S.V. W-MATRIX OVERFLOW - IPt DURING STATE
VECTOR UPDATE_ THE ORBITAL INTEGRATION

2. PERFORM SUFFICIENT PACKAGE DETECTS AN OVERFLOW IN ANY
NUMBER OF NAVIGA- W-MATRIX ELEMENT, AN ERRONEOUS STATE
TION MARKS TO REI- \ VECTOR WILL RESULT AND A PROGRAM ALARM
NITIALIZE W-MATRIX ,WILL BE DISPLAYED.

AND ELIMINATE S.V.
ERROR.
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TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION 

CREW MUST TORQUE 
PLATFORM BACK TO 
PRE-PLANE CHANGE 
ALIGNMENT. 

1. TERMINATE, REINI­
TIATE PROGRAM, AND 
RES ELECT A NEW PAIR 
OF STARS. 

2. MANEUVER AND PROCEED 
WITH RECOMPUTATION 
OF DESIRED OPTICS 
ANGLES. 

1. PROCEED WITH SIGHT­
INGS USING MANUALLY 
SELECTED STARS. 

2. MANEUVER AND RE­
CYCLE THROUGH THE 
STAR SELECTION 
ROUTINE. 

ACTIVATE P20 BEFORE 
REQUESTING SIGHTINGS. 

1. GROUND UPDATE S.V. 

TITLE-DESCRIPTION 

CREW MUST HONOR 2ND MINKEY TORQUE 
REQUEST - SET IN P52 DURING RENDEZVOUS 
SEQUENCE WHEN CREW HAS TORQUED PLAT­
FORM FOR PLANE CHANGE BUT FAILED TO 
TORQUE BACK TO PRE-PLANE CHANGE ALIGN­
MENT. 

TARGET OUT OF VIEW (At > 90 DEG) -
IF A SELECTED STAR IS OCCULTED BY 
EARTH, SUN, MOON OR IF COMPUTATION 
OF DESIRED TRUNNION ANGLE IS GREATER 
THAN 90 0 , THE CULTFLAG (BIT 7 OF 
FLAGWORD 3) WILL BE SET. PROVIDING 
THE TARGET BEING SIGHTED IS NOT THE 
LM, THE OPTICS AUTO-POSITION ROUTINE 
WILL DISPLAY PROGRAM ALARM AND ERROR 
CODE 404 WITH AN OPTI()\JAL CREW 
RESPONSE REQUIRED. 

TWO STARS NOT AVAILABLE - IF THE STAR 
SELECTION ROUTINE CANNOT FIND TWO 
STARS WHICH ARE NOT OCCULTED BY THE 
SUN, EARTH, OR MOON, AND DO NOT HAVE 
SATISFACTORY ANGLE SEPARATION, TRUN­
NION DRIVE IS INHIBITED AND PROGRAM 
ALARM AND ERROR CODE 405 WILL BE DIS­
PLAYED WITH AN OPTIONAL CREW RESPONSE 
REQUIRED. 

RENDEZVOUS NAVIGATION NOT OPERATING -
REQUESTS FOR RENDEZVOUS SIGHTING MARKS 
(V57, V54) ARE REJECTED IF THE RENDEZ­
VOUS NAVIGATION PROGRAM (P20) IS NOT 
RUNNING AS INDICATED BY THE RNDVZFLG 
(FWI BIT 7) AND THE TRACKFLG (FWI BIT 
5). IF THE REQUEST IS MADE, A PROGRAM 
ALARM WILL BE DISPLAYED AND THE REQUEST 
IS TERMINATED. 

W-MATRIX OVERFLOW - IF, DURING STATE 
VECTOR UPDATE, THE ORBITAL INTEGRATION 
PACKPGE DETECTS AN OVERFLCW IN ANY 
W-MATRIX ELEMENT, AN ERRONEOUS STATE. 

2. PERFORM SUFFICIENT 
NUMBER OF NAVIGA­
TION MARKS TO REI­
NITIALIZE W-MATRIX 
AND ELIMINATE S.V. 
ERROR. 

. VECTOR WILL RESULT AND A PROGRAM ALARM 
\ WILL BE DISPLAYED. 

8-9 
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TABLE 8-11.- CSM ALARM CODES - CONTINUED

ALARMCODE

_OCTAL) ACTION TITLE-DESCRIPTION

00600 RECYCLETO START OF IN_,GINARYROOTSOF FIRST ITERATION -
PROGRAMAND ADJUST IF ON THE FIRST ITERATION FOR THE PRE-
INPUT PARAMETERS. CSI MANEUVERNO REAL SOLUTION EXISTS

FORAN EQUATIONDEFINING TPI LINE OF
SIGHT PROMTHE ACTIVE VEHICLE, THE
PROGRAMIS EXITED AND PROGPJ_MALARM

IS DISPLAYED WITH ERRORjCODE600.

00601 RECYCLEAND ADJUST PERIGEEALTITUDE LIMIT P MIN 1 - IF
INPUT PARAMETERSFOR THE ALTITUDE OF PERIGEE AFTER THE COM-
NEWSOLUTION. PUTEDCSl MANEUVERIS LESS THAN THE

LIMIT OF 35K FT (LUNAR ORBIT) OR 85 N.MI.
(EARTH ORBIT), A PROGRAMALARMWILL
BE DISPI-AYEDWITH ERRORCODE601.

00602 RECYCLEAND ADJUST PERIGEE ALTITUDE LIMIT P MIN 2 - IF THE
INPUT PARAMETERSFOR ALTITUDE OF PERIGEE AFTER THE COMPUTED
NEWSOLUTION. CDH MANEUVERIS LESS THAN THE LIMIT OF

35K FT (LUNAR ORBIT) OR 85 N.MI. (EARTH
ORBIT), A PROGRAMALARMWILL BE DISPLAYED
WITH ERRORCODE602.

00603 RECYCLEAND ADdUST CSI TO CDH TIME LIMIT P MIN 22 - IF THE
INPUT PAP_aMETERSFOR COMPUTEDAT BEII4EEN THE CSI AND CDH
NEWSOLUTION. MANEUVERSFOR THE CSI OR CDH MANEUVER

SOLUTION IS LESS THAN 101MINUTES, A
PROGPJ¥4ALARMWILL BE DISPLAYED WITH
ERRORCODE603.

00604 RECYCLE AND ADdUST CDH TO TPI TIME LIMIT P MIN 23 - IF THE
INPUT PARAMETERS FOR COMPUTED AT BETWEEN THE CDH AND TPI
NEW SOLUTION. MANEUVERS FOR THE CSI MANEUVER SOLUTION

IS LESS THAN 10 MINUTES, A PROGRAM ALARM
WILL BE DISPLAYED WITH ERROR CODE 604.

00605 RECYCLE THE PROGRAM NUMBER OF ITERATIONS EXCEEDS LOOP
USING ALTERED INPUT MAXIMUM - THE MANEUVER SOLUTION DESIRED

PARAMETERS. IS A RESUI-TOF A NUMBER OF PROGRAM IT-
ERATIONS. IF THE NUMBER OF ITERATIGNS
EXCEEDS 15 WITH NO SOLUTION, A PROGRAM
ALARM IS DISPLAYED WITH ERROR CODE 605.
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TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION 

RECYCLE TO START OF 
PROGRAM AND ADJUST 
INPUT PARAMETERS. 

RECYCLE AND ADJUST 
INPUT PARAMETERS FOR 
NEW SOLUTION. 

RECYCLE AND ADJUST 
INPUT PARAMETERS FOR 
NEW SOLUTION. 

RECYCLE AND ADJUST 
INPUT PARAMETERS FOR 
NEW SOLUTION. 

RECYCLE AND ADJUST 
INPUT PARAMETERS FOR 
NEW SOLUTION. 

RECYCLE THE PROGRAM 
USING ALTERED INPUT 
PARAMETERS. 

8-10 

TITLE-DESCRIPTION 

IMAGINARY ROOTS OF FIRST ITERATION -
IF ON THE FIRST ITERATION FOR THE PRE­
CSI MANEUVER NO REAL SOLUTION EXISTS 
FOR AN EQUATION DEFINING TPI LINE OF 
SIGHT FROM THE ACTIVE VEHICLE, THE 
PROGRAM IS EXITED AND PROGRAM ALARM 
IS DISPLAYED VlITH ERROR ICODE 600. 

PERIGEE ALTITUDE LIMIT P MIN 1 - IF 
THE ALTITUDE OF PERIGEE AFTER THE COM­
PUTED CSI MANEUVER IS LESS THAN THE 
LIMIT OF 35K FT (LUNAR ORBIT) OR 85 N.MI. 
(EARTH ORBIT), A PROGRAM ALARM WILL 
BE DISPLAYED WITH ERROR CODE 601. 

PERIGEE ALTITUDE LIMIT P MIN 2 - IF THE 
ALTITUDE OF PERIGEE AFTER THE COMPUTED 
CDH MANEUVER IS LESS THAN THE LIMIT OF 
35K FT (LUNAR ORBIT) OR 85 N.MI. (EARTH 
ORBIT), A PROGRAM ALARM WILL BE DISPLAYED 
WITH ERROR CODE 602. 

CSI TO CDH TIME LIMIT P MIN 22 - IF THE 
COMPUTED t.T BETWEEN THE CSI AND CDH 
MANEUVERS FOR THE CSI OR CDH MANEUVER 
SOLUTION IS LESS THAN 10lMINUTES, A 
PROGRAM ALARM WILL BE DISPLAYED WITH 
ERROR CODE 603. 

CDH TO TPI TIME LIMIT P MIN 23 - IF THE 
COMPUTED t.T BETWEEN THE CDH AND TPI 
MANEUVERS FOR THE CSI MANEUVER SOLUTION 
IS LESS THAN 10 MINUTES, A PROGRAM ALARM 
WILL BE DISPLAYED WITH ERROR CODE 604. 

NUMBER OF ITERATIONS EXCEEDS LOOP 
MAXIMUM - THE MANEUVER SOLUTION DESIRED 
IS A RESULT OF A NUMBER OF PROGRAM IT­
ERA TI ONS • I F THE NUMBER OF ITERATIONS 
EXCEEDS 15 WITH NO SOLUTION, A PROGRAM 
ALARM IS DISPLAYED WITH ERROR CODE 605. 
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TABLE 8-II.- CSM ALARM CODES - CONTINUED

ALARM CODE

_OCTAL) ACTION TITLE-DESCRIPTION

00606 IF NO SOLUTION IS DV EXCEEDS MAXIMUM - IF TWO SUCCEEDING
FOUND, THE PROGRAM ITERATIONS YIELD A DV SOLUTION FOR THE

MUST BE RECYCLED. CSI MANEUVER OF GREATER THAN 1000 FT/SEC,
A PROGRAM ALARM WILL BE DISPLAYED WITH
ERROR CODE 606.

00611 PROCEED WITH DISPLAYS NO TIG FOR ELEVATION ANGLE - THE PRE-
OR RECYCLE PROGP-J_WITH CDH PROGRAM USES THE TPI TIME AND THE
NEW INPUT PARAMETERS. ELEVATION ANGLE (DESIRED LINE OF SIGHT

TO PASSIVE VEHICLE AT TPI) COMPUTED IN
THE PRE-CSI MANEUVER PROGRAM. IF NO
CDH SOLUTION IS FOUND FOR THE DESIRED

E ANGLE AND TPI TIME, A PROGRAM ALARM
IS DISPLAYED WITH ERROR CODE 611.

00612 DELAY COMPUTATIONS STATE VECTOR IN WRONG SPHERE OF INFLU-
UNTIL VEHICLE COOR- ENCE - THE RETURN-TO-EARTH TARGETING
DINATES ARE IN EARTH COMPUTATIONS ARE VALID ONLY IF THE
SPHERE. VEHICLE IS OUTSIDE THE LUNAR SPHERE

OF INFLUENCE. IF CMOONFLAG (BIT 12

EWD8) IS SET INDICATING LUNAR SPHERE,
THE RESULT WILL INDIRECTLY BE A DISPLAY
OF PROGRAM ALARM WITH ERROR CODE 612.

00613 RECYCLE PROGRAM AND REENTRY ANGLE OUT OF LIMITS - IF THE
ADJUST INPUT PARA- PRECISION TRAJECTORY SOLUTION FOR THE
METER. REENTRY ANGLE HAS NOT CONVERGED TO THE

CONIC SOLUTION WITHIN LIMITS, A PROGRAM
ALARM WILL BE DISPLAYED WITH ERROR
CODE 613.

00777 REF MALF. PROCEDURE PIPA FAIL CAUSED THE ISS WARNING - WHEN

G&N 6. AN ISS FAIL INPUT (IMU, CDU, PIPA) IS
DETECTED BY T4RUPT, THE INPUT WHICH
CAUSES THE ALARM IS COMMUNICATED TO THE
'VVARALARM"!ROUTINEWHICH PROVIDES FOR AN
ERROR CODED DISPLAY OF THE FAIL INPUT.

THOSE FAIL BITS OF IMODES 30 (BITS 4,3,
AND 1) WILL CAUSE ISS WARNING AND THE
SUM OF THESE FAIL BITS MINUS 1 WILL YIELD
THE ERROR CODE. (BIT 10 - 1 = 01000^

- 1 = 0777R) AND A PROGRAM ALARM IS _
DISPLAYED.-

01102 REF MALF. PROCEDURES CMCSELF TEST ERROR- IF AN ERRORIS
G&N SSR-I. DETECTED DURING THE CMC SELF TEST, RE-

GARDLESS OF OPTION, A PROGRAM ALARM WILL
BE DISPLAYED.
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TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION 

IF NO SOLUTION IS 
FOUND, THE PROGRAM 
MUST BE RECYCLED. 

PROCEED WITH DISPLAYS 
OR RECYCLE PROGRAM WITH 
NEW INPUT PARAMETERS. 

DELAY COMPUTATIONS 
UNTIL VEHICLE COOR­
DINATES ARE IN EARTH 
SPHERE. 

RECYCLE PROGRAM AND 
ADJUST INPUT PARA­
METER. 

REF MALF. PROCEDURE 
G&N 6. 

REF MALF. PROCEDURES 
G&N SSR-l. 
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TITLE-DESCRIPTION 

DV EXCEEDS MAXIMUM - IF TWO SUCCEEDING 
ITERATIONS YIELD A DV SOLUTION FOR THE 
CSI MANEUVER OF GREATER THAN 1000 FT/SEC, 
A PROGRAM ALARM WILL BE DISPLAYED WITH 
ERROR CODE 606. 

NO TIG FOR ELEVATION ANGLE - THE PRE­
CDH PROGRAM USES THE TPI TIME AND THE 
ELEVATION ANGLE (DESIRED LINE OF SIGHT 
TO PASSIVE VEHICLE AT TPI) COMPUTED IN 
THE PRE-CSI MANEUVER PROGRAM. IF NO 
CDH SOLUTION IS FOUND FOR THE DESIRED 
E ANGLE AND TPI TIME, A PROGRi*I ALARM 
IS DISPLAYED WITH ERROR CODE 611. 

STATE VECTOR IN WRONG SPHERE OF INFLU­
ENCE - THE RETURN-TD-EARTH TARGETING 
COMPUTATIONS ARE VALID ,ONLY IF THE 
VEHICLE IS OUTSIDE THE LUNAR SPHERE 
OF INFLUENCE. IF CMOONFLAG (BIT 12 
FWD8) IS SET INDICATING LUNAR SPHERE, 
THE RESULT WILL INDIRECTLY BE A DISPLAY 
OF PROGRAM ALARM WITH ERROR CODE 612. 

REENTRY ANGLE OUT OF LIMITS - IF THE 
PRECISION TRAJECTORY SOLUTION FOR THE 
REENTRY ANGLE HAS NOT CONVERGED TO THE 
CONIC SOLUTION WITHIN LIMITS, A PROGRAM 
ALARM WI LL BE DISPLAYED WITtl ERROR 
CODE 613. 

PIPA FAIL CAUSED THE ISS WARNING - WHEN 
AN ISS FAIL INPUT (IMU, CDU, PIPA) IS 
DETECTED BY T4RUPT, THE INPUT WHICH 
CAUSES THE ALARM IS CQVMUNlCATED TO THE 
"VARALARM" 'ROUTINE WHICH PROVIDES FOR AN 
ERROR CODED DISPLAY OF THE FAIL INPUT. 
THOSE FAIL BITS OF lMODES 30 (BITS 4,3, 
AND 1) WILL CAUSE ISS WARNING AND THE 
SUM OF THESE FAIL BITS MINUS 1 WILL YIELD 
THE ERROR CODE. (BIT 10 - 1 = 010008 - 1 = 07778) AND A PROGRAM ALARM IS 
DISPLAYED. 

CMC SELF TEST ERROR - IF AN ERROR IS 
DETECTED DURING THE CMC SELF TEST, RE­
GARDLESS OF OPTION, A PROGRAM ALARM WILL 
BE DISPLAYED. 
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TABLE 8-11.- CSMALARMCODES- CONTINUED

ALARMCODE
_OCTAL) ACTION TITLE-DESCRIPTION

01105 REF MALF. PROCEDURES DOWNLINKTOO FAST - TRANSMISSIONOF THE
CMCDOWNLINKDATA TO THE PCMIS INITIATED
BY A DOWNLINKSTART PULSE FOLLOWEDBY
SYNCPULSES WHICH SERIALLY GATE THE _-
LINK WORDSTO THE PCM. FOLLOWINGTHE
TRANSMISSIONOF THE WORDSFROMTHE OUT-
COUNTERS,A DOWNLINKEND PULSE IS SENT
TO THE COMPUTERWHICH INITIATES RE-
LOADINGOF THE OUTCOUNTERSWITH THE NEXT
TWOWORDSOF THE DOWNLIST. RECEIPT OF
THE DOWNLINKEND PULSE IS ENABLEDAT A
RATE OF I00 PPS. IF TWOEND PULSES ARE
RECEIVEDWITHIN A I0 MSECPERIOD, THE
DOWNLINKTOO-FAST BIT (CH33 BIT 12) IS
RESETAND WHENDETECTEDBY THE TqRUPT
ROUTINE, A PROGRAMALARM IS DISPLAYED.

01106 REF MALF. PROCEDURES UPLINK TOO FAST - TRANSMISSION OF EACH
SERIAL UPLINK BIT IS ENABLED AT A 6400
PPS RATE. IF TWO UPLINK BITS (EITHER
11S OR 01S) ARE RECEIVED WITHIN A 156

MSEC PERIODp THE UPLINK TOO-FAST BIT
(CH 33 BIT 11) IS RESET AND WHEN DETECTED
BY THE T4RUPT ROUTINE, A PROGP,;V4ALARM
IS DISPLAYED.

01107 REF I'_a,LF. PROCEDURES. PHASE TABLE FAILURE - ASSUMING ERASABLE
IMU REALIGN MAY BE MEMORY IS DESTROYED - AT VARIOUS POINTS
NECESSARY. IN A PROGRAM, THE p_ASE TABLE IS SET UP

TO ESTABLISH A RESTART POINT IN THE PRO-
GRAM SHOULD A RESTART OCCUR. ESSENTIALLY,
TWO TABLES ARE SET UP, ONE BEING THE IN-
VERSE OF THE OTHER. THESE TABLE ARE
CHECKED FOR AGREEMENT DURING A RESTART.
IF PHASE TABLE DISAGREEMENT OCCURS IT IS
ASSUMED THAT ERASABLE MEMORY HAS BEEN

ALTERED, AND A FRESH START IS PERFORMED.
E MEMORY MUST THEN BE REESTABLISHED.
DETECTION OF THE ABOVE RESULTS IN A PRO-

GRAM ALARM DISPLAY.

01301 RECYCLE pROGRAM WHICH ARCSIN - ARCCOS INPUT ANGLE TOO LARGE -
IS UTILIZING COMPUTA- IF THE ARCSIN OR ARCCOS IS GREATER THAN

TIONS. 1, THE COMPLEMENT ROUTINE WILL DISPLAY
A pROGRAM ALARM.
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ACTION 

REF MALF. PROCEDURES 

REF MALF. PROCEDURES 

REF MALF. PROCEDURES. 
IMU REALIGN MAY BE 
NECESSARY. 

RECYCLE PROGRAM WHICH 
IS UTILIZING COMPUTA­
TIONS. 
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TITLE-DESCRIPTION 

DOWNLINK TOO FAST - TRANSMISSION OF THE 
CMC DOWNLINK DATA TO THE PCM IS INITIATED 
BY A DOWNLINK START PULSE FOLLOWED BY 
SYNC PULSES WHICH SERIALLY GATE THE DOWN­
LINK WORDS TO THE PCM. FOLLOWING THE 
TRANSMISSION OF THE WORDS FROM THE OUT­
COUNTERS, A DOWNLINK END PULSE IS SENT 
TO THE COMPUTER WHICH INITIATES RE­
LOADING OF THE OUTCOUNTERS WITH THE NEXT 
TWO WORDS OF THE DOWNLIST. RECEIPT OF 
THE DOWNLINK END PULSE IS ENABLED AT A 
RATE OF 100 PPS. IF TWO END PULSES ARE 
RECEIVED WITHIN A 10 MSEC PERIOD, THE 
DOWNLINK TOO-FAST BIT (CH33 BIT 12) IS 
RESET AND WHEN DETECTED BY THE T4RUPT 
ROUTINE, A PROGRAM ALARM IS DISPLAYED. 

UPLINK TOO FAST - TRANSMISSION OF EACH 
SERIAL UPLINK BIT IS ENABLED AT A 6400 
PPS RATE. IF TWO UPLINK BITS (EITHER 
l'S OR a'S) ARE RECEIVED WITHIN A 156 
MSEC PERIOD, THE UPLINK TOO-FAST BIT 
(CH 33 BIT 11) IS RESET AND WHEN DETECTED 
BY THE T4RUPT RWTINE, A PROGRAM ALARM 
IS OISPLAYEO. 

PHASE TABLE FAILURE - ASSUMING ERASABLE 
MEMORY IS DESTROYED - AT VARIOUS POINTS 
IN A PROGRAM, THE PHASE TABLE IS SET UP 
TO ESTABLISH A RESTART POINT IN THE PRO­
GRAM SHOULD A RESTART OCCUR. ESSENTIALLY, 
TWO TABLES ARE SET UP, ONE BEING THE IN­
VERSE OF THE OTHER. THESE TABLE ARE 
CHECKED FOR AGREEMENT DURING A RESTART. 
IF PHASE TABLE DISAGREEMENT OCCURS IT IS 
ASSUMED THAT ERASABLE MEMORY HAS BEEN 
ALTERED, AND A FRESH START IS PERFORMED. 
E MEMORY MUST THEN BE REESTABLISHED. 
DETECTION OF THE ABOVE RESULTS IN A PRO­
GRAM ALARM DISPLAY. 

ARCSIN - ARCCOS INPUT ANGLE TOO LARGE -
IF THE ARCSIN OR ARCCOS IS GREATER THAN 
I, THE COMPLEMENT ROUTINE WILL DISPLAY 
A PROGRAM ALARM. . 
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TABLE 8-II.- CSM ALARM CODES - CONTINUED

ALARM CODE

(OCTAL) ACTION TITLE-DESCRIPTION

01407 REF MALF. PROCEDURES V_ INCREASING - A CHECK IS MADE IN
P40, WHICH ESSENTIALLY CHECKS THAT
THE DIRECTION OF THE MEASURED DV
ACCLFIULATEDIS THE SAME AS THAT OF
Vg. IF THRUST IS IN THE WRONG
DIRECTION, A PROGRAM ALARM IS DISPLAYED.

1426 REALIGN OR USE EMS IMU UNSATISFACTORY - A CHECK IS MADE ON
FOR ENTRY. THE IMU ORIENTATION TO INSURE THAT THE

+Y SM VECTOR IS WITHIN 30 DEGREES OF THE
(V X R) VECTOR. IF NOT, A CHECK IS MADE
TO INSURE THE -Y SM VECTOR IS WITHIN -30
DEGREES OF THE (V X R) VECTOR. (SEE
ALARM CODE 1427.) IF NEITHER OF THESE

CONDITIONS EXIST, A PROGRAM ALARM AND
ERROR CODE 1426 ARE DISPLAYED.

1427 FDAI DISPLAY IS IMU REVERSED - IF THE -Y SM VECTOR IS
REVERSED. WITHIN -30° OF THE (V X R) VECTOR (SEE

ALARM CODE 1426), A PROGRAM ALARM WITH
ERROR CODE 1427 IS DISPLAYED.

1520 WAIT UNTIL COMP ACTY V37 REQUEST NOT PERMITTED AT THIS TIME -
LIGHT IS OUT OR CALL IF A MAJOR MODE CHANGE REQUEST IS MADE
POO BEFORE CALLING DURING IMU INITIALIZATION (IMOOES 30

DESIRED PROGRAM. BIT 6) OR IF OTHER THAN A POO REQUEST
IS INHIBITED BY ANOTHER PROGRAM, A PRO-
GRAM ALARM WILL BE DISPLAYED.

01600 REPEAT TEST PROGRAM OVERFLOW IN DRIFT TEST - THIS ALARM IS
FOR VALID DATA. PECULIAR TO PRELAUNCH TESTING ONLY AND

IS MECHANIZED FOR A COMPUTATIONAL OVER-
FLOW IN THE PRELAUNCH GYRO DRIFT TEST.
THIS OVERFLOW WILL RESULT IN A PROGRAM
ALARM DISPLAY.

01601 REPEAT TEST PROGRAM BAD IMU TORQUE - THIS ALARM IS THE
AS TEST RESULTS MAY RESULT OF A BAD RETURN FROM THE IMU
BE INVALID, STALL ROUTINE IN THE PRELAUNCH ALIGF_ENT

PROGRAM. IT IS INDICATIVE OF A BAD

COARSE ALIGN OR IMU TORQUE AND WILL RESULT
IN A PROGRAM ALARM DISPLAY.
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ACTION 

REF MALF. PROCEDURES 

REALIGN OR USE EMS 
FOR ENTRY. 

FDAI DISPLAY IS 
REVERSED. 

WAIT UNTIL COMP ACTY 
LIGHT IS OUT OR CALL 
POO BEFORE CALLING 
DESIRED PROGRAM. 

REPEAT TEST PROGRAM 
FOR VALID DATA. 

REPEAT TEST PROGRAM 
AS TEST RESULTS MAY 
BE INVALID. 

8-13 

TITLE-DESCRIPTION 

V~ INCREASING - A CHECK IS MADE IN 
P 0, WHICH ESSENTIALLY CHECKS THAT 
THE DIRECTICN OF THE MEASURED DV 
ACCLMULATED IS THE S.AME AS THAT OF 
Vg. IF THRUST IS IN THE WRONG 
DIRECTION, A PROGRAM AlARM IS DISPLAYED. 

IMU UNSATISFACTORY - A CHECK IS MADE ON 
THE IMU ORIENTATION TO INSURE THAT THE 
+Y SM VECTOR IS WITHIN 30 DEGREES OF THE 
(V X R) VECTOR. IF NOT, A CHECK IS MADE 
TO INSURE THE -Y SM VECTOR IS WITHIN -30 
DEGREES OF THE (V X R) VECTOR. (SEE 
ALARM CODE 1427.) IF NEITHER OF THESE 
CONDITIQ\lS EXIST, A PROGRAM ALARM AND 
ERROR CODE 1426 ARE DISPLAYED. 

IMU REVERSED - IF THE -Y SM VECTOR IS 
WITHIN -300 OF THE (V X R) VECTOR (SEE 
ALARM CODE 1426), A PROGRAM ALARM WITH 
ERROR CODE 1427 IS DISPLAYED. 

V37 REQUEST NOT PERMITTED AT THIS TIME -
IF A MAJOR MODE CHANGE REQUEST IS MADE 
DURING IMU INITIALIZATIQ\l (IMODES 30 
BIT 6) OR IF OTHER THAN A POO REQUEST 
IS INHIBITED BY ANOTHER PROGR.AM, A PRO­
GRAM ALARM WILL BE DISPLAYED. 

OVERFLOW IN DRIFT TEST - THIS ALARM IS 
PECULIAR TO PRELAUNCH TESTING ONLY AND 
IS MECHANIZED FOR A COMPUTATIONAL OVER­
FLOW I N THE PRELAUNCH GYRO DRI FT TEST. 
THIS OVERFLOW WILL RESULT IN A PROGRAM 
ALARM DISPLAY. 

BAD IMU TORQUE - THIS AlARM IS THE 
RESULT OF A BAD RETURN FROM THE IMU 
STALL ROUTINE IN THE PRELAUNCH ALIGNMENT 
PROGRAM. IT IS INDICATIVE OF A BAD 
COARSE ALIGN OR.IMU TORQUE AND WILL RESULT 
IN A PROGRAM ALARM DISPLAY. 
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TABLE 8-II.- CSM ALARM CODES - CONTINUED

ALARM CODE
(OCTAL) ACTION TITLE-DESCRIPTION

01703 PROCEED. TIG WILL INSUFFICIENT TIME FOR INTEGRATION-TIG
SLIP BY AN AMOUNT WAS SLIPPED - IN THE BURN PROGRAM, THE
NECESSARY TO ALLOW STATE VECTOR IS INTEGRATED TO TIG - 30
FOR INTEGRATION. AND IS INPUT TO THE SERVICER. IF THERE

IS INSUFFICIENT TIME (12.5 SECONDS)
PRIOR TO TIG - 30 TO ALLOW FOR THIS IN-

TEGRATION, A PROGRAM ALARM WILL BE DIS-
PLAYED.

03777 REFER TO MALF. ICDU FAIL CAUSED THE ISS WARMING - WHEN
PROCEDURE G&N 6. AN ICDU FAIL (IMODES 30 BIT 12) IS DE-

TECTED BY T4RUPT ROUTINE WITH NO FAIL
INHIBIT PRESENT, ISS WARMING IS DISPLAYED,
AND THE ROUTINE VARALARM WILL GENERATE
AN ERROR CODE OF THE FAIL BIT VALUE
MINUS I (04000 - I = 03777) AND WILL DIS-
PLAY A PROGRAM ALARM.

04777 REFER TO MALF. ICDUt PIPA FAILS CAUSED ISS WARNING-
PROCEDURE G&N 6. WHEN BOTH ICDU (IMODES 30 BIT 12) AND

PIPA (IMODES 30 BIT 10) UNINHIBITED
FAILS ARE DETECTED BY THE T4RUPT ROUTINE,
ISS WARNING IS DISPLAYED, AN ERROR CODE
OF THE FAIL BIT VALUES MINUS I (05000 -
1 = 4777) IS GENERATED AND A PROGPJ_vI
ALARM IS DISPLAYED.

07777 REFER TO MALF. IMU FAIL CAUSED THE ISS WARNING - WHEN
PROCEDURE G&N 6. AN UNINHIBITED IMU FAIL (IMODES 30 BIT

13) IS DETECTED BY THE T4RUPT ROUTINE,
ISS WARNING DISPLAYED, AN ERROR CODE OF
THE FAIL BIT VALUE MINUS I (10000 - i --
07777) IS GENERATED AND A PROGRAM ALARM\

IS DISPLAYED.

10777 REFER TO MALF. IMUt PIPA FAILS CAUSED THE ISS WARNING -
PROCEDURE G&N 6. WHEN BOTH UNINHIBITED IMU FAIL (IMODES

30 BIT 13) AND PIPA FAIL (IMODES 30 BIT

10) ARE DETECTED BY T4RUPT ROUTINE, ISS
WARNING IS DISPLAYED, AN ERROR CODE OF
THE FAIL BIT VALUES MINUS I (11000 - 1 =

10777) IS GENERATED, AND A PROGRAM ALARM
IS DISPLAYED.

13777 REFER TO MALF. IMUf ICDU FAILS CAUSED THE ISS WARNING -
PROCEDURE G&N 6. WHEN BOTH UNINHIBITED IMU FAIL (IMODES

30 BIT 13) AND ICDU FAIL (IMODES 30 BIT

12) ARE DETECTED BY THE T4RUPT ROUTINE,
ISS WARNING IS DISPLAYED, AN ERROR CODE

MSC Form527A(Mar65) OF THE FAIL BIT VALUES MINUS 1 (14000 -
1 = 13777) IS GENERATED, AND A PROGRAM
ALARM IS DISPLAYED.
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TABLE 8-II.- CSM ALARM CODES - CO'lTINUED 

ALARM CODE 
(OCTAL) ACTION 

01703 PROCEED. TIG WILL 
SLIP BY AN AMOUNT 
NECESSARY TO ALLOW 
FOR INTEGRATION. 

03777 REFER TO MALF. 
PROCEDURE G&N 6. 

04777 REFER TO MALF. 
PROCEDURE G&N 6. 

07777 REFER TO MALF. 
PROCEDURE G&N 6. 

10777 REFER TO MALF. 
PROCEDURE G&N 6. 

13777 REFER TO MALF. 
PROCEDURE G&N 6. 

MSC Form 527 A (Mar 65) 
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TITLE-DESCRIPTIO'l 

INSUFFICIENT TIME FOR INTEGRATION-TIG 
HAS SLIPPED - IN THE BURN PROGRAM, THE 
STATE VECTOR IS INTEGRATED TO TIG - 30 
AND IS INPUT TO THE SERVICER. IF THERE 
IS INSUFFICIENT TIME (12.5 SECONDS) 
PRIOR TO TIG - 30 TO ALLOW FOR THIS IN­
TEGRATIO'l, A PROGRAM ALARM WILL BE DIS­
PLAYED. 

ICDU FAIL CAUSED THE ISS WARNING - WHEN 
AN ICDU FAIL (IMODES 30 BIT 12) IS DE­
TECTED BY T4RUPT ROUTINE WITH NO FAIL 
INHIBIT PRESENT, ISS WARNING IS DISPLAYED, 
AND THE ROUTINE VARALARM WILL GENERATE 
AN ERROR CODE OF THE FAIL BIT VALUE 
MINUS 1 (04000 - 1 = 03777) AND WILL DIS­
PLAY A PROGRAM ALARM. 

ICDU, PIPA FAILS CAUSED ISS WARNING·­
WHEN BOTH ICDU (IMODES 30 BIT 12) AND 
PIPA (IMODES 30 BIT 10) UNINHIBITED 
FAILS ARE DETECTED BY THE T4RUPT ROUTINE, 
ISS WARNING IS DISPLAYED, AN ERROR CODE 
OF THE FAIL BIT VALUES MINUS 1 (05000 -
1 = 4777) IS GENERATED AND A PROGRAM 
ALARM IS DISPLAYED. 

IMU FAIL CAUSED THE ISS WARNING - WHEN 
AN UNINHIBITED IMU FAIL (IMODES 30 BIT 
13) IS DETECTED BY THE T4RUPT ROUTINE, 
ISS WARNING DISPLAYED, AN ERROR CODE OF 
THE FAIL BIT VALUE MINUS 1 (10000 - 1 = 
07777) IS GENERATED AND A PROGRAM ALARM \ 
,IS DISPLAYED. 

IMU, PIPA FAILS CAUSED THE ISS WARNING -
WHEN BOTH UNINHIBITED IMU FAIL (IMODES 
30 BIT 13) AND PIPA FAIL (IMODES 30 BIT 
10) ARE DETECTED BY T4RUPT ROUTINE, ISS 
WARNING IS DISPLAYED, AN ERROR CODE OF 
THE FAIL BIT VALUES MINUS 1 (11000 - 1 = 
10777) IS GENERATED, AND A PROGRAM ALARM 
IS DISPLAYED. 

I IMU. ICDU FAILS CAUSED THE ISS WARNING -
:WHEN BOTH UNINHIBITED IMU FAIL (IMODES 
130 BIT 13) AND ICDU FAIL (IMODES 30 BIT 
I 12) ARE DETECTED BY THE T4RUPT ROUTINE, 
ISS WARNING IS DISPLAYED, AN ERROR CODE 
OF THE FAIL BIT VALUES MINUS 1 (14000 -
1 = 13777) IS GENERATED, AND A PROGRAM 

,ALARM IS·DISPLAYED. --- _._------
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TABLE 8-II.- CSMALARMCODES- CONTINUED

ALARM CODE

(OCTAL) ACTION TITLE-DESCRIPTION

14777 REFER TO MALF. IMUr ICDUt PIPA FAILS CAUSED ISS WARNING -
PROCEDURE G&N 6. WHEN UNINHIBITED IMU FAIL (IMODES 30

BIT 13), PIPA FAIL (IMODES 30 BIT 10),
AND ICDU FAIL (IriDES 30 BIT 12) ARE
DETECTED BY T4RUPT ROUTINE, ISS WARNING
IS DISPLAYED, AN ERROR CODE OF THE FAIL
BIT VALUES MINUS i (15000 - 1 = 14777)

IS GENERATED, AND A PROGRAM ALARM IS DIS-
PLAYED.

20430 UPLINK NEW S.V. INTEGRATION ABORT DUE TO SUBSURFACE S.V. -
IF STATE VECTOR POSITION MAGNITUDE BECOMES
TOO LOW DUE TO A "BAD" S.V. CAUSING OVER-
FLOW IN THE INTEGRATION ROUTINE WHICH

RECTIFICATION CANNOT ELIMINATE, A SOFT-
WARE RESTART IS GENERATED AND, PROVIDING
AVERAGE-G IS NOT RUNNING, ALL RESTART
GROUPS ARE RESET. PROGRJ_MALARM WILL BE
DISPLAYED AND PROGRAM FLOW WILL ENTER
GOTOPOOH.

20607 RECYCLE PROGRAM WITH NO SOLUTION FROM TIME THETA OR TIME RADIUS
ADJUSTED INPUT ROUTINE - THESE ROUTINES PROVIDE TRANSFER
PARAMETERS. TIME SOLUTIONS FOR TWO BODIES WITH INPUTS

OF POSITION AND VELOCITY VECTORS AND
THE TRANSFER ANGLE TO THE TERMINAL POSI-
TION OR THE RADIUS MAGNITUDE. IF THE
CONIC TRAJECTORY IS PARABOLIC OR HYPER-
BOLIC AND THE DESIRED TRANSFER ANGLE LIES
BEYOND THE ASYMPTOTE TO THE TRAJECTORY
OR THE ECCENTRICITY OF ORBIT IS LESS THAN

2-18, NO SOLUTION IS AVAILABLE FOR THE
ROUTINE AND A POODOO ALARM WILL OCCUR.

A SOFTWARE RESTART WILL BE GENERATED,
AND PROGRAM ALARM WILL BE DISPLAYED WITH
AN ENTRANCE TO GOTOPOOH.

20610 RECYCLE PROGRAM LAMBDA LESS THAN UNITY - IF THE POSITON

AND ADJUSTING. VECTOR IS LESS THAN 400,000 FT ABOVE THE
PAD RADIUS AT TIG FOR THE RTE MANEUVER,
THIS SIGNIFIES THE POSITION VECTOR IS TOO
SMALL FOR THE MANEUVER. PP,OGRAM ALARM

WILL BE DISPLAYED, AND PROGRAM WILL PRO-
CEED TO GOTOPOOH.

MSC Form 527A (Mar 6.5)
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TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION 

REFER TO MALF. 
PROCEDURE G&N 6. 

UPLINK NEW S.V. 

RECYCLE PROGRAM WITH 
ADJUSTED INPUT 
PARAMETERS. 

RECYCLE PROGRAM 
AND ADJUSTING. 
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TITLE-DESCRIPTION 

IMU, ICDU, PIPA FAILS CAUSED ISS WARNING -
WHEN UNINHIBITED IMU FAIL (IMODES 30 
BIT 13), PIPA FAIL (IMODES 30 BIT 10), 
AND ICDU FAIL (IMODES 30 BIT 12) ARE 
DETECTED BY T4RUPT ROUTINE, ISS WARNING 
IS DISPLAYED, AN ERROR CODE OF THE FAIL 
BIT VALUES MINUS 1 (15000 - 1 = 14777) 
IS GENERATED, AND A PROGRAM ALARM IS DIS­
PLAYED. 

INTEGRATION ABORT DUE TO SUBSURFACE S.V. -
IF STATE VECTOR POSITION MAGNITUDE BECOMES 
TOO LOW DUE TO A "BAD" S.V. CAUSING OVER­
FLOW IN THE INTEGRATION ROUTINE WHICH 
RECTIFICATION CANNOT ELIMINATE, A SOFT­
WARE RESTART IS GENERATED AND, PROVIDING 
AVERAGE-G IS NOT RLNNING, ALL RESTART 
GROUPS ARE RESET. PROGRAM AlARM WI LL BE 
DISPLAYED AND PROGRAM FLOW WILL ENTER 
GOTOPooH. 

NO SOLUTION FROM TIME THETA OR TIME RADIUS 
ROUTINE - THESE ROUTINES PROVIDE TRANSFER 
TIME SOLUTIONS FOR TWO BODIES WITH INPUTS 
OF POSITION AND VELOCITY VECTORS AND 
THE TRANSFER ANGLE TO THE TERMINAL POSI­
TION OR THE RADIUS MAGNITUDE. IF THE 
CONIC TRAJECTORY IS PARABOLIC OR HYPER­
BOLIC AND THE DESIRED TRANSFER ANGLE LIES 
BEYOND THE ASYMPTOTE TO THE TRAJECTORY 
OR THE ECCENTRICITY OF ORBIT IS LESS THAN 
2-18, NO SOLUTION IS AVAILABLE FOR THE 
ROUTINE AND A PooDOO ALARM WILL OCCUR. 
A SOFTWARE RESTART WILL BE GENERATED, 
AND PROGRAM AlARM WILL BE DISPLAYED WITH 
AN ENTRANCE TO GOTOPOOH. 

LAMBDA LESS THAN UNITY - IF THE POSITON 
VECTOR IS LESS THAN 400,000 FT ABOVE THE 
PAD RADIUS AT TIG FOR THE RTE MANEUVER, 
THIS SIGNIFIES THE POSITION VECTOR IS TOO 
SMALL FOR THE MANEUVER. PROGRAM ALARM 
WILL BE DISPLAYED, AND PROGRAM WILL PRO­
CEED TO GOTOPooH. 
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TABLE 8-II,- CSMALARM CODES- CONTINUED

ALARMCODE
, (OCTAL) ACTION TITLE-DESCRIPTION

21204 RESELECTPROGRAM NEGATIVE OR ZEROWAITLIST CALL - A
UNLESSAVG G IS FINITE POSITIVE DELAY IS REQUIREDTO
RUNNING, SCHEDULEA WAITLIST TASK FOR THE T3RUPT

ROUTINE TO EXECUTE, A TIME DELAY OF
ZEROOR NEGATIVE FORAN INSERTED TASK
IS ILLEGAL AND WILL RESULT IN ABORTING
THE TASK,

21206 SAMEAS 21204, . SECONDJOB ATTEMPTSTO GO TO SLEEP VIA
KEYBOARDAND DIPLAY PROGRAM- WHENJOB
IS:PUT TO SLEEP WITH A DSKY DISPLAY WHILE
WAITING FORA CREWRESPONSEOR DSKY
RELEASEpTHE RETURNADDRESSOF THE
SLEEPING JOB IS STOREDIN CADRSTOROR
DSPLIST, IF ANOTHERATTEMPTIS MADEBY
PROGRAMTO PUT A JOB TO SLEEP USING
THESE LOCATIONS,,A PROGRAM ALARM IS
DISPLAYED, A SOFTWARE RESTART IS EXECUTED,,
AND THE PROGRAM WILL PROCEED TO GOTOPOOH.

21210 RESELECT PROGRAM. TWO PROGRAMS USING SAME DEVICE AT SAME

DO NOT USE IMU WHILE TIME - IF TWO dOBS TRY TO UTILIZE ANY
C/4CIS USING IT. OF THE STALL ROUTINES OR THE AUTO MA-

NEUVER ROUTINE.,ALL OF WHICH CONTAIN /
RETURNADDRESSINFOP.I"£a_TIONTO THE PROGRAM
USING THESEDEVICESp A PROGRAMALARMWILL
BE DISPLAYED., A SOFTWARERESTARTI IS '.
EXECUTED, AND THE PROCESSINGWILL PRO-
CEED TO GOTOPOOH.

21302 SAMEAS 21204. SQRT CALLEDWITH NEGATIVEARGUMENT-
IF A SQUAREROOT IS ATTEMPTEDWITH A
NEGATIVE NUMBERWHICH IS LESS NEGATIVE
THAN -2 -14 , THE SQUAREROOT IS 0. IF THE
ARGUMENTIS MORENEGATIVE THAN -2-1_p
A PROGRAMALARMIS DISPLAYED; A SOFT-
WARERESTART IS EXECUTEDpAND PROCESSING
PROCEEDSTO GOTOPOOH.

MSCForm527A (Mar 65)
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ALARM CODE 
(OCTAL) 

21204 

21206 

21210 

21302 
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TABLE 8-II.- CSM AlARM CODES - CONTINUED 

ACTION 

RESELECT PROGRAM 
UNLESS AVG G IS 
RUNNING. 

SAME AS 21204. 

RES ELECT PROGRAM. 
DO NOT USE IMU WHILE 
CMC IS USING IT. 

SAME AS 21204. 

8-16 

TITLE-DESCRIPTION 

NEGATIVE OR ZERO WAITLIST CALL - A 
FINITE POSITIVE DELAY IS REQUIRED TO 
SCHEDULE A WAITLIST TASK FOR THE T3RUPT 
ROUTINE TO EXECUTE. A TIME DELAY OF 
ZERO OR NEGATIVE FOR AN INSERTED TASK 
IS ILLEGAL AND WILL RESULT IN ABORTING 
THE TASK. 

SECOND JOB ATTEMPTS TO GO TO SLEEP VIA 
KEYBOARD AND DIPLAY PROGRAM - WHEN JOB 
IS'PUT TO SLEEP WITH A DSKY DISPLAY WHILE 
WAITING FOR A CREW RESPONSE OR DSKY 
RELEASE, THE RETURN ADDRESS OF THE 
SLEEPING JOB IS STORED IN CADRSTOR OR 
DSPLIST. IF ANOTHER ATTEMPT IS MADE BY 
PROGRAM TO PUT A JOB TO SLEEP US I NG 
THESE LOCATIONS, A PROGRAM ALARM IS 
DISPLAYED, A SOFTWARE RESTART IS EXECUTED, 
AND THE PROGRAM WILL PROCEED TO GOTOPooH. 

TWO PR(x;RAMS USING SAME DEVICE AT SAME 
TIME - IF TWO JOBS TRY TO UTILIZE ANY 
OF THE STALL ROUTINES OR THE AUTO MA­
NEUVER ROUTINE, ALL OF WHICH CONTAIN I 
RETURN ADDRESS INFORMATION TO THE PROGRAM 
USING THESE DEVICES, A PROGRAM AlARM WILL 
BE DISPLAYED, A SOFTWARE RESTART I IS : 
EXECUTED, AND THE PROCESSING WILL PRO­
CEED TO GOTOPOOH. 

SQRT CALLED WITH NEGATIVE ARGUMENT -
IF A SQUARE ROOT IS ATTEMPTED WITH A 
NEGATIVE NUMBER WHICH IS LESS NEGATIVE 
THAN _2- 14, THE SQUARE ROOT IS O. IF THE 
ARGUMENT IS MORE NEGATIVE THAN _2- 14, 
A PROGRAM AlARM IS DISPLAYED; A SOFT­
WARE RESTART IS EXECUTED, AND PROCESSING 
PROCEEDS TO GOTOPOOH. 



CSM
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TABLE 8-II.- CSMALARMCODES- CONTINUED

ALARM CODE
(OCTAL) ACTION TITLE-DESCRIPTION

21501 SAME AS 21204 KEYBOARD AND DISPLAY ALARM DURING IN-

TERNAL USE (NVSUB) - IF AN INTERNAL
USER OF THE DISPLAY SYSTEM FAILS TO
COMMUNICATE A VERB NOUN PATTERN OR AN

ILLEGAL PATTERN, A PROGRAM ALARM WILL
BE DISPLAYED, A SOFTWARE RESTART IS
EXECUTED, AND PROCESSING WILL PROCEED
TO GOTOPOOH. AN ERROR FOR AN EXTERNAL
USER OF THE DSKY WILL RESULT IN AN

OPERATE ERROR LIGHT.

21502 SAME AS 21204 ILLEGAL FLASHING DISPLAY - IF A REQUEST
FOR A FLASHING DISPLAY IS MADE WITH ONE

ALREADY ACTIVATED IN THE DISPLAY SYSTEM,
A PROGRAM ALARM WILL BE DISPLAYED AND
PROCESSING WILL PROCEED TO GOTOPOOH.

21521 DO NOT REQUEST P01, PO1t PO7 ILLEGALLY SELECTED - AT LIFTOFF
P07 AFTER LIFTOFF WHEN PI1 IS STARTED, THE NODOPO1 FLAG

(FWI BIT 12) IS SET AND REMAINS SET

THEREAFTER. IF P01, P07 ARE ATTEMPTED
AFTER LIFTOFF, THE STATE OF THE FLAG
BIT WILL CAUSE A PROGRAM ALARM DISPLAY,
A SOFTWARE RESTART, AND PROCESSING WILL
PROCEED TO GOTOPOOH.

31104 RESELECT EXTENDED DELAY ROUTINE BUSY - THE ROUTINE DELAY

VERB OR CONTINUE JOB CAN HANDLE FOUR DELAY REQUESTS. IF
•MORE THAN FOUR JOBS ATTEMPT TO USE THE

ROUTINE, A BAILOUT ABORT IS GENERATED
WHICH PERFORMS A SOFTWARE RESTART FOR
A RESTARTABLE PROGRAM. PROGRAM ALARM
IS DISPLAYED.

31201 SAME AS 31104 EXECUTIVE OVERFLOW - NO VAC AREAS - THE
PROCESS OF JOB SCHEDULING BY THE EXEC-
UTIVE ROUTINE RESERVES VAC AREAS OR IN-
TERPRETER WORK AREAS FOR THE JOBS ON THE
EXECUTIVE CORE SET LIST. IF A JOB IS

REQUESTED AND NO VAC AREAS EXIST, A BAIL-
OUT ABORT IS GENERATED WHICH PERFORMS A
SOFTWARE RESTART AND DISPLAYS PROGRAM
ALARM.

MSCForm527A (Mar 65)
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TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION 

SAME AS 21204 

SAME AS 21204 

DO NOT REQUEST POI, 
PO? AFTER LIFTOFF 

RESELECT EXTENDED 
VERB OR CONTINUE 

SAME AS 31104 

8-17 

TITLE-DESCRIPTION 

KEYBOARD AND DISPLAY ALARM DURING IN­
TERNAL USE (NVSUB) - IF AN INTERNAL 
USER OF THE DISPLAY SYSTEM FAILS TO 
COMMUNICATE A VERB NOUN PATTERN OR AN 
ILLEGAL PATTERN, A PROGRAM ALARM WILL 
BE DISPLAYED, A SOFTWARE RESTART IS 
EXECUTED, AND PROCESSING WILL PROCEED 
TO GOTOPOOH. AN ERROR FOR AN EXTERNAL 
USER OF THE DSKY WILL RESULT IN AN 
OPERATE ERROR LIGHT. 

ILLEGAL FLASHING DISPLAY - IF A REQUEST 
FOR A FLASHING DISPLAY IS MADE WITH ONE 
ALREADY ACTIVATED IN THE DISPLAY SYSTEM, 
A PROGRAM ALARM WILL BE DISPLAYED AND 
PROCESSING WILL PROCEED TO GOTOPOOH. 

POI, P07 ILLEGALLY SELECTED - AT LIFTOFF 
WHEN PII IS STARTED, THE NODOPOI FLAG 
(FWI BIT 12) IS SET AND REMAINS SET 
THEREAFTER. IF POI, P07 ARE ATTEMPTED 
AFTER LIFTOFF, THE STATE OF THE FLAG 
BIT WILL CAUSE A PROGRAM ALARM DISPLAY, 
A SOFTWARE RESTART, AND PROCESSING WILL 
PROCEED TO GOTOPOOH. 

DELAY ROUTINE BUSY - THE ROUTINE DELAY 
JOB CAN HANDLE FOUR DELAY REQUESTS. IF 
MORE THAN FOUR JOBS ATTEMPT TO USE THE 
ROUTINE, A BAILOUT ABORT IS GENERATED 
WHICH PERFORMS A SOFTWARE RESTART FOR 
A RESTARTABLE PROGRAM. PROGRAM ALARM 
IS DISPLAYED. 

EXECUTIVE OVERFLOW - NO VAC AREAS - THE 
PROCESS OF JOB SCHEDULING BY .THE EXEC­
UTIVE ROUTINE RESERVES VAC AREAS OR IN­
TERPRETER WORK AREAS FOR THE JOBS ON THE 
EXECUTIVE CORE SET LIST. IF A JOB IS 
REQUESTED AND NO VAC AREAS EXIST, A BAIL­
OUT ABORT IS GENERATED WHICH PERFORMS A 
SOFTWARE RESTART AND DISPLAYS PROGRAM 
ALARM. 
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TABLE 8-II,- CSM ALARM CODES - CONCLUDED

ALARMCODE
OCTAL_ ACTI ON T I TLE-DESCRI PTI ON

31202 SAME AS 31104. EXECUTIVE OVERFLOW - NO CORE SETS -
WHEN A JOB IS REQUESTED, THE EXECUTIVE
ROUTINE PLACES THE JOB ON THE CORE SET
LIST AND RESERVES A CORESET AREA FOR
USE BY THE JOB. IF NO CORE SETS ARE
AVAILABLE TO SCHEDULE A REQUESTED JOB,
A BAILOUT ABORT IS GENERATED WHICH PER-
FORMS A SOFTWARE RESTART AND DISPLAYS
PROGRAM ALARM.

31203 SAME AS 31104. WAITLIST OVERFLOW - TOO MANY TASKS - THE
WAITLIST ROUTINE HAS CAPABILITY OF SCHED-
ULING NINE TIME-DEPENDENT TASKS. IF A

TASK IS REQUESTED AND NO VACANT ENTRIES
EXIST ON THE LIST, A BAILOUT ABORT IS
GENERATED WHICH PERFORMS A SOFTWARE RE-
START AND DISPLAYS PROGRAM ALARM.

31211 RESELECT EXTENDED ILLEGAL INTERRUPT OF EXTENDED VERB -

VERB AFTER OPTICS THE MARKING SYSTEM PERFORMS A CHECK OF
MARKING IS THE EXTENDED VERB ACTIVITY BITS (EXTVBACT
COMPLETED. BITS 2, 3) BEFORE THE MARK SYSTEM IS AC-

TIVATED. IF THE MARK SYSTEM INTERRUPTS
AN EXTENDED VERB IN PROCESS, A BAILOUT
ABORT IS GENERATED WHICH PERFORMS A SOFT-

WARE RESTART, AND A pROGRAM ALARM IS
DISPLAYED.

MSC Form 527A (Mar 6,j 8-18

ALARM CODE 
(OCTAL) 
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TABLE 8-11.- CSM ALARM CODES - CONCLUDED 

ACTION 

SAME AS 31104. 

SAME AS 31104. 

RESELECT EXTENDED 
VERB AFTER OPTICS 
MARK I f\K3 IS 
COMPLETED. 

8-18 

TITLE-DESCRIPTION 

EXECUTIVE OVERFLOW - NO CORE SETS -
WHEN A JOB IS REQUESTED, THE EXECUTIVE 
ROUTINE PLACES THE JOB ON THE CORE SET 
LIST AND RESERVES A CORESET AREA FOR 
USE BY THE JOB. IF NO CORE SETS ARE 
AVAILABLE TO SCHEDULE A REQUESTED JOB, 
A BAILOUT ABORT IS GENERATED WHICH PER­
FORMS A SOFTWARE RESTART AND DISPLAYS 
PROGRAM AlARM. 

WAITLIST OVERFLOW - TOO MANY TASKS - THE 
WAITLIST ROUTINE HAS CAPABILITY OF SCHED­
ULING NINE TIME-DEPENDENT TASKS. IF A 
TASK IS REQUESTED AND NO VACANT ENTRIES 
EXIST ON THE LIST, A BAILOUT ABORT IS 
GENERATED WHICH PERFORMS A SOFTWARE RE­
START AND DISPLAYS PROGRtIM ALARM. 

ILLEGAL INTERRUPT OF EXTENDED VERB -
THE MARKING SYSTEM PERFORMS A CHECK OF 
THE EXTENDED VERB ACTIVITY BITS (EXTVBACT 
BITS 2, 3) BEFORE THE MARK SYSTEM IS AC­
TIVATED. IF THE MARK SYSTEM, INTERRUPTS 
AN EXTENDED VERB IN PROCESS, A BAILOUT 
ABORT IS GENERATED WHICH PERFORMS A SOFT­
WARE RESTART, AND A PROGRAM AlARM IS 
DISPLAYED. 
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TABLE B-III.- G&N/SCA ASSOCIATED POWER SUPPLY/POWER SWITCH

OPTICS ISS 2.5 VDC
PARAMETERS NAPE OPERATE OPERATE REF BIAS

PWR PWR CGIII0V _I

CGO001V DIG DATA 40 BITS X

CGZ040V PIPA+120 VDC X X X

CGI110V TM BIAS 2.5 VDC X X X

CGI201V IMU 28V 800 HZ X X

CGI331V 5.2 KHZ 28V SUPP X X

CGI513X IMU HTR +28 VDC X

CG]523X C.MCOPER +28 VDC X X

CGI533X OPTX OPER +28 VDC X

CG2112V IG RSVR SIN X X X

CG2113V IG RSVR COS X X X

CG21ITV. IGA SERV ERR X X X X X

CG2142V FiGRSVR SIN X X X

CG2143V MG RSVR COS X X X

CG2147V MGA SERV ERR X X X X X

CG2172V OG RSVR SIN X X X

CG2173V OG RSVR COS X X X

CG2177V OGA SERV ERR X X X X X

CG2300T PIPA TEWP X

XCG3721V SHFT CDU DAC OUT X X X X

XCG3122V TRIJNCDUDAC OUT X X X X

CGS040X CMC WARNING X X X

:_"heOPTICS OPERATE power may be off during an SPS burn. In thls ease, the shaft and trunlon CDU DAC
outputs will still be operational because a TVC relay operated during the burn switches the 28V 800 cycle
power from the OPTICS 800 cycle source to the ISS 800 cycle source. The 28 Vdc power to the DAC's is
"ored" from the ISS OPERATE or OPTICS OPERATE power sources.

8-19
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TABLE 8-111.- G&N/SCA ASSOCIATED POWER SUPPLY/POWER SWITCH 

I PARPMETERS 
OPTICS HTR ISS CMC ISS 800 2.5 VDC 

NAME OPERATE PWR OPERATE OPERATE HZ 1% REF BIAS 3200 HZ 

PWR ISS PWR PWR CGI20 IV CGIllOV #1 CG133IV 
STBY 

CGOOO IV DIG DATA 40 BITS X 

CGI040V PIPA +120 VDC X X X 

CGl110V TM BIAS 2.5 VDC X X X 

CGI201V IMU 28V 800 HZ X X 

CG133IV 3.2 KHZ 28V SUPP X X 

CG1513X IMU HTR +28 VDC X 

CGI523X CMC OPER +28 VDC X X 

CG1533X OPTX OPER +28 VDC X 

CG2112V IG RSVR SIN X X X 

CG2113V IG RSVR COS X X X 

CG2117V. IGA SERV ERR X X X X X 

CG2142V MG RSVR SIN X X X 

CG2143V MG RSVR COS X X X 

CG2147V I'GA SERV ERR X X X X X 

CG2172V OG RSVR SIN X X X 

CG2173V OG RSVR COS X X X 

CG2177V OGA SERV ERR X X X X X 

CG2300T PIPA TEl'/' X 

"CG3721V SHFT CDU DAC OUT X X X X 

"CG3722V TRt.N CDU DAC OUT X X X X 

CG5040X CMC WARNING X X X 

:~e OPTICS OPERATE power may be off during an BPS burn. In this case, the shaft and trunion CDU DAC 
outputs will still be operational because a TVC relay operated during the burn switches the 28v 800 cycle 
power from the OPTICS 800 cycle source to the ISS 800 cycle source. The 28 Vdc power to the DAC's 1s 
"ored" from the ISS OPERATE or OPTICS OPERATE power sources. 

8-19 
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