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COMMAND/SERVICE MODULE AND DOCKING MODULE 
SYSTEMS HANDBOOK 

CSM 111 

DC-2 
(DOCUMENT CHANGE 2) 

PREF ACE 

This document change (DC) updates the ASTP Command/Service 
Module and Docking Module Systems Handbook with the first 
publication of two CM and DM Experiments drawings, and with 
PCN-l and PCN-2 1 evel changes, to refl ect the CSM and DM 
Systems as of June 20, 1975. 

This preface, the table of contents/item effectivity pages, 
and all new pages, as well as all changed pages, should be 
incroporated into the basic document dated August 1, 1974, 
according to the document change instruction sheet which 
follows this page. 

This document change has been prepared by the Flight Control 
Division, NASA, Lyndon B. Johnson Space Center, Houston, 
Texas, with technical support by Rockwell International (RI) 
and LTV/Kentron Hawaii, Ltd. 

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 other purposes. 

Comments concerning the general contents of this handbook 
should be directed to CF7/Mr. S. A. Liebergot, 713-483-6191. 

This document is not to be reproduced without written 
approval of the Chief, Flight Control Division, Lyndon B. 
Johnson Space Center, Houston, Texas. 

Acting Chief, Flight Control Division 
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i i 
i i a 
CSM Title Page 
iii 
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vi 
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1.1 
1.1.1 
1.1.1.1 

1.1.1.2 

1.1.2 
1.1.2.1 

SECTION 1 

STANDARDS 

ASTP CSM 111 

GENERAL DRAWING INFORMATION 
Cross-indexing 
General drawing configuration 
The X coordinate zones are marked alphabetically from the 
right-hal!\d edge of the sheet (including the 1/2 inch margin). 
The Y coordinate zones are marked numerically from the 
bottom ri ght -hand and I eft-hand corners of the sheet • 

.... I-----X Coordinate -----I~~ 

t 
Y Coordinate 

! / !IXXXX 
Title Block 

L----~ 

Component location code 

Drawing Locator Abbreviation 
(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 
4 - Y Coordinate 

Technical Zone References 
Zone reference 

X Coordinate --............. z· ~ Y Coordinate 
A 1 

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 



ASTP CSM III 

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

To Power ....... I-------~r;\ 
Load \J x Z X Identification 

Identification xZx 0~~------------- From Power 
Source 

1.1.2.3 Powerinter-clrawings 
(Drawing to drawing) 

To Power .. ~ ... -------r;\ 
Load \J 

Identification xZ X 

Ref drawing no. - X .X 

1-2 

xZ X Identification 

X .X'- Ref drawing no. 

From Power 
Source 



1.2 
1.2.1 

1.2.2 

1.2.2.1 

1.2.2.2 

1.2.3 

LINE LEGEND 
RF Cable 

EI ectrical Line, 
Power and control 

EI ectri cal connected 

EI ectri cal crossover 

Directional Flow 
Arrows 

ASTP CSM 111 

1.2.4 Component Enclosllrcs 

Title --+-~XXXXXXXX 
(Directory 
Type) 

1-3 

1.2.4.1 

1.2.4.2 

Main enclosllre 
1/16-inch sol id 
black line 

Sub enclosure 
1/32-inch sol id 
blackl ine --------. ',' 

1.2.4.~ Component enclosure 
with crew (manual 
control) 
1/16-inch dashed 
black line ----------1.2.4.4 Module interface and 
systems assembly 
liB-inch dashed 
black line 

eMI ISM 
1.2.5 Mechanical Linkage 

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

I Source KHZ>- -- -



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 

Plumbing crossover 

Line designation 
Water 

• • 
Oxygen 

o o 

1-4 

ASTP CSM 111 

1.3.2.3 Nitrogen 

N N 

1.3.2.4 Helium 

",,'"'""1'"' 
1.3.2.5 Pri mary 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 

S 5 S 5 

1.3.2.10 Suit Loop 

1.3.2.11 Sense Lines 

1.3.2.12 Oxidizer 

1. 3 .2 .13 Others ---------(Identifi cation) 



1.4 
1.4.1 

1.4.2 

1.4.3 
1.4.3.1 

ASTP CSM III 
TELEMETRY SYMBOLS 
Measurements Tel emetered 

Measurement Number: Should include 
__ -...... __ ~ __ the letter associating itwith the 

transducer type. Alternate system 
measurement numbers and PCM codes 
may appear near the T M bubbl e. 

Measurement Name 
'---~==t----- Measurement Range 
~_~=='=;I''----- High Bit Sample Rate 

_--.::!t:=o-'.::;....-----.. Low Bit Sample Rate 

Onboard Meters 

Actual 
Art Work 

Sensors 
Single source 

TM Signal Conditioner: To be located 
on the input I ine 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 bubble wherever possible. 

. Drive Source 

XXXX - Meter Number 
PNL X- Panel number 

Example: Letter indicates 
the type: 

(Power) >>--...., r--- Output 

[xl 
P - Pressure 
T - Temperature 
Q - Quantity 
W - Wetness 

1.4.3.2 Doybl e source 
R - Rate 

(Power}>>--.. ~ 11 ~ J--- Outputs 

1.4.4 
1.4.4.1 

Ground Commands (Contents Optional by Vehicle) 
RTCls 

~
S ForSet 

X R For Reset 

----< XX - Command Number 

1-5 



1.5 

1.5.1 

1.5.1.1 

ELECTRICAL SYMBOLS 

Switches 

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

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 

ASTP CSM 111 

Note: If more than one switch has identical major and 
minor titles,. th~y may be stacked without repeating 
these titles. 

/ 
XXXXXX){X • Major T itl e 
XXXXXXXX .... __ ......::l' .... < __ Minor Title 

Switch Name 
(As shown on 
control-d i spl ay) 

p-----------., I · XXXXXXXX I 
I • I 
, 0 ,.. I 
I I • I 
, XXX II I 
I I 

i e xxx
• I 

I , 

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

Panel Location' XXX II J 
. and Number -,...; .. ~ I MOC X XXSXX .... iI--- Switch Number r----------- (As Appropriate) SWitch Name ,- • XXXXXXXX , 
(As shown on 
control-display) I ~. I 

I I 
I ! • I 

XXX I .. 
I 
I 
I 
I 
I 

Panel Location I 
e 

I , 
XXX .. I 

I , 
and Number --~, 'MOC X "'I .. _----------;& XXX i 

XXSXX 

1-6 

...... 

~ 

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

Switch Number 
(As Appropriate) 



1.5.1.2 

ASTP CSM 111 

Switch controll 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 [Ibal] xxxxx I ""t,,'-d;,,,.,> 
II xxxxx ..... ~II--- Note to explain 

all states of fl 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 ! o xxx.! 

I I 

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

Panel Location I XXXX • I 
and Number --...II"PNL X XXSXX....oj,~-- Switch number 

1.5.1.3 

.1.5.1.4 

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

Three-position 

1
.----- Momentary 

Contact 

• 
----~o~,.~.~--• 

1-7 



1.5.1.5 
1.5.1.5.1 

Pushbutton 
Latching 

-~ ..... 1----

--~~----... -
Momentary 1.5.1.5.2 

__ .. 4 •• ~ __ 

.I. 
__ .. 4 .4~ __ 

1.5.1.6 

___ --II-- PWR 

RF 
RF 

RF 

&---111-- PW R 

1-8 

1.5.1.7 
1.5.1. 7.1 

ASTP CSM 111 

Pressure 
Closed decreased 
pressure 

~ 
--... ·1 

1.5.1.7.2 

m 
Closed increased 
pressure 

~ - ..... .r 
1.5.1.8 
1.5.1.8.1 

m 
Motor 
Break before make 

o --"·1 
-~-? 

1.5.1.8.2 Make before break 

o 
--"·1 
~ 

1. 5 .1.9 Baro 

• 

Close XXX psi or altitude 

Open XXX psi or altitude 



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 

ASTP CSM 111 

Circuit Breakers 
The circuit breaker should be placed near the associated bus 
whenever possible. For the difference between major and 
mi nor titl es see remark under switches n .5.1 • H. 

Pushbutton 

/ 
XXXXX ..... !----- Major Till e 

XXXXX • \, Minor Title ,..------., 
I XXX • I Name 

(As shown on 
control-di spl ay) I A I 

I 0 0 I 
Panel Location I XA. I Amperage 
and Number _I. PNL X XXX .. ~ Circuit Breaker 

Automatic 

Fuses 
General 

Fusistor 

Battery 

------- Number 

--...... oAo~--
XA ... ,(------ Amperage 

A 

---0\..9>-----

Q 

---~I-----

1/16-inch black tape 
Size vari es with number of cell sand drawi ng arrangement. 

Name 
Amp Hours 

1-9 



1.5.5 
1.5.5.1 

Lights 
Telelights 

- COLOR 

- NAME 
NAME 

(I-I -C-O-I~O-R--,I J 
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 

ASTP CSM III 

Annunciator Flag 
Flag symbol will not 
reflect switch position 
of the associated sWitch •. 

XXXX-Flag Name 

--I~]~XXXXX 
XXXXX 

Flag Number-XXXXX 
Panel Number_ XXXXX 

1.5.7 Relays 

xxxxx 
t 

Note to 
explain 
all states 
of flag. 

1.5.7.1 Momentary contact 

1.5.7.2 Latching contacts 

1.5.7.3 Non-Latching relay 

-~ 1----

-~ 14 

~ Nomend""" 

(Optional) 
1-10 



1.5.7.4 Latching relay 

~ ®+j 
--~ 

1 •• -_-

fc) iB Nomen·0E clature 

1.5.8 Relay or Solenoid 
Driver -

1.5.9.2 

1.5.10 
1.5.10.1 

1.5.10.2 

ASTP CSM 111 

Desiration 
See us designation list. 

Grounds 
System 

Frame 

PWR 1.5.10.3 Floating or Controlled 

Signal 

1.5.9 
1.5.9.1 

I 
I 

. • I 

--?-
Buses 
SymbW 
Lengt can vary depend-
ing on the bus function 
on a given drawing. 

Bus Feed Bus Output Neg Bus 

·00 XXX 
-:'". 'Name 

1.5.10.4 Signal 

1.5.ll Diodes 
1.5.ll.1 General 

1.5 .ll. 2 Zener 

~ 

1.5.ll.3 

l-ll 



ASTP CSM III 

1.5.11.4 .Control recti fier 1.5.17 Amplifier 
(SCR) Pwr 

Input 

~ 
Input 

Inverted 
Output 

1.5.12 Potent i ometer Input 

Rating 1.5.18 Capacitor XXX (Optional) 

T --H-
1.5.19 Digital Inverter 

1.5.13 Fixed Resistor 0 Rating 
XXX (Optional) 

VVv 1.5.20 Wire Resolver 

1.5.14 Heater ® --

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

1.5.15 Thermostat = Cosine Winding 

0v 1.5.21 Time Dela:t 

Range. 
lTD 

Msi 1.5.16 Trans formers 

~Core 
1.5.22 Electrical Filter 

Polarity dots J ~ indi cate out of I FILTER I phase 

1.5.23 Modulator 
Polarity dots =:::§ E ---0-indicate in 

. phase 

1-12 



1.5.24 Gates 
1.5.24.1 And 

A 
Y 

8 

1.5;24.2 ~ 

A 
Y 

8 

1.5.24.3 Or 

A 
Y 

8 

1.5.24.4 Nor 

A 
Y 

8 

1.5.24.5 Exclusive Or 

A---I 
II---Y 

8---1 

Open circl 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 0 1 
o 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 

ASTP CSM III 

1.5.24.6 SRT Flip-Flop 

- - S -... • 1 .. Q 
SET 

TRIG G_ER - T ~ ... --.. 

I. FF -- R 0 -... ,.. RESE 

INPUT OUTPUT 

S Sets Q to "1" 
Sets Q to "0" 

T Q and Q Change States 

R Resets Q to "0" 
Resets Q to "1" 

1.5.25 Demodulator 

----101----

1.5.26 RF Circulator 



1.5.27 
1.5.27.1 

1.5.27.2 

1.5.28 

Transistor 
NPN 

PNP 

Antenna 

ASTP CSM 111 

Name 
(Type or Function) 

1-14 



1.6 
1.6.1 

1.6.2 

1.6.3 

PYROTECHNIC SYMBOLS 
Pyro Gui lIotine 

ASTP CSM 111 

Module 
Location 

Component 
\ I Number 

-----ll X X X 1-1 - WIRE 

Pyro Valve with Single Initiator 

Electrical Circuit Interrupter 

Modu Ie _-===.;tI~X~L~Xj:1 ;:. ===-
Locati on . Z . 

1-15 

Component 
Number 



1.7 
1.7.1 

MECHANICAL SYMBOLS 
Mechanical Filter 

1 .7.2 Burst Diaphragm 

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 

ASTP CSM 111 

1.7.6.2 Quick -

1.7.7 Quick Disconnect Fill 
and Drain 

C><J] 
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 

-[><]--



1.7.10.1 Motor Control 

1.7.10.2 Manual Control 

[9<] 
1.7.10.3 Check Valve 

I'-I 
1.7.10.4 Orifice 

(Flow Rate) 

1.7.10.5 Pressure regu lator 

~ 
Reduced 
psi 

1.7.10.6 Relief Valve 

Full Flow 
Cracking 
Reseat 

- Pressure 

~ 

ASTP CSM 111 

1.7.10.7 Pneumatic controlled 

valve with line bleed 

(Normal 
Position) 

Relief Port 

1. 7.10.8 Solenoid valve 

~ 
co.~ 

Name (Normal Position) 

1.7.10.9 Three-wa~ valve 
1.7.10.9.1 Manual 

~ 
1.7.10.9.2 Solenoid dr 

I 

~ - I -
Or 

1.7.10.9.3 Motor I 

""~Oll~ 

1.7.10.10 Ball valve 

'cD' \::::./ 
1-17 



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 

o 
PCM only 

PCM and/or onboard display 

Two-unit Interface 

< > -< > 
< > 

Two-unit Cable Connection 

u V 

1-18 
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1.8.5 Buses 

Prime CSH 
1.8.5.1 Power buses.- generation 

VMA 

dwg No. 

- MAIN BUS A 3.2 

VMB - MAIN BUS B 3.2 

VBA - BA TTERY BUS A 3.2 

VBB - BATTERY BUS B 3.2 

VBR - BATTERY RELAY BUS 3.2 

VFP - FLIGHT AND POSTLANDING BUS 3.2 

VE - EXPERIMENT BUS 3.2 

VAC1 - AC BUS 1 3.3 

VAC2 - AC BUS 2 3.3 

VF - FLIGHT BUS 3.2 

VSMA - SERVICE MODULE BUS A 3.2 

VSMB - SERVICE MODULE BUS B 3.2 

VDMA - DOCKING MODULE BUS A 3.2 

VoMB - DOCKING MODULE BUS B 3.2 

MSC Form 527 A (Mar 65) 
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ASTP CSM 111 

Prime CSH 
1.8.5.2 Sequential bu ses .- generation 

VSQA 

dwg No. 

- SEQUENTIAL PYRO BUSA 2.2 

V RQA - RCS CONTROLLER PYRO BUS A 2.2 

V RLA - RCS CONTROLLER LOGIC BUS A 2.2 

V SLA - SEQUENTIAL LOGIC BUS A 2.2 

V SAA - SEQUENTIAL ARM BUS A 2.2 

VELA - EARTH LANDING BUS A 2.5 

VSQB - SEQUENTIAL PYRO BUS B 2.2 

VRQB - RCS CONTROLLER PYRO BUS B 2.2 

VRLB - ReS CONTROLLER LOGIC BUS B 2.2 

VSLB - SEQUENTIAL LOGIC BUS B 2.2 

V SAB - SEQUENTIAL ARM BUS B 2.2 

VELB - EARTH LANDING BUS B 2.5 

VED1 - EMERGENCY DETECTION SYSTEM 
BUS NO 1 2.3 

VED2 - EMERGENCY DETECTION SYSTEM 
BUS NO 2 2.3 

MSC Form 527A (Mar 65) 1-20 



ASTP CSM III 

Prime CSH 
Sequential buses (cont'd) .- generation 

VED3 

dwg No. 

- EMERGENCY DETECTION SYSTEM 
BUS NO 3 2.3 

V 6D95 - IU ABORT BUS 2.3 

1.8.5.3 I nstrumentation buses.-

VI - CM ESS INST BUS PWR FROM RHEB 
PNL 276-CBl 7.1 

V 2 - CM ESS INST BUS PWR FROM RHEB 
PNL 276-CB2 7.1 

V 3S - SM ESS INST BUS PWR FROM RHEB 
PNL 276-CB3 7.1 

V 4S -SM ESS INST BUS PWR FROM RHEB 
PNL 276-CB4 7.1 

VSC - SCE PWR REQ 'D FOR SIGNAL 
CONDITIONING (+20 I -20 I and/or 7.1 and 
+l OVdc) Page 7-18 

VSC5 - SCE CM +5Vdc PWR 7.1 

V RCS - SM RCS INDICATOR BUS POWER 
FROM SM MAIN BUS 10.2 

V RCS - SM RCS INDICATOR BUS POWER 
FROM SM MAIN BUS 10.2 

MSC Form 527 A (Mar 65) 1-21 



ASTP CSM 111 

Prime CSH 
1.85.4 SCS logic buses .- generation 

VLB1 

dwg No. 

- LOGIC BUS 1 8.2 

VLB2 - LOGIC BUS 2 8.2 

VLB3 - LOGIC BUS 3 8.2 

VLB4 - LOGIC BUS 4 8.2 

MSC Form 527 A (Mor 65) 
1-22 



~ SEQUENTIAL 
EVENTS SYST;::M 



• 

-

-

, 

-

• 

-

• 
-

-

, 

2 

-
IU ABORT LQGIC 

,~iI~==:r)--_L,·,,··o'"'cJ ' <"" • .-1(" *- --="- --V 
~ 

SM~C LOGIC 

!<-Jj""P-- iL4t= 

~ J:~'----.. ";;;f-'-I 
.z. 

eM ABORT LOGIC 

....!. 

.. -.-T"'''' 

..1 ...l 

'z- FZ' 
.z. FZ, 

'I.. 

" 
Rese LOGIC 

ELS LOGIC 

'''" '"'" 

·z· 
••• '''0' ~ 

~ 

~,J 

POWER OISTRIBUTION LOGIC 

--'5'"". """ "" ~ "",,,TT 
""".. " ,I' -------... " W • 

I r-------,.------i r ':L.,'_' ---j.r----l~ 
I I J I : "," I + 
• ',~ I I I .---,.l: ,I I I !!:il'~""l. __ ~~ 
• I, I 
• , I ",., , 

! ~""'''!~: : : : 
I B I (9 I 

" 
""~" 
'''~" "" '''''''"' '''"'Y 

: : i 
: : I 

DOCKING LOGIC 

'L~'" ""L~;.,-_.!;,;;J .... ~ 

.. 
"""~. "" "" "LAY -

SEQUENTIAL 
OVERVIEW 

• 

• 

I 

7 

• 

• 

, 

I' 

r 



8 

• 7 

6 

s 

3 

2 

K 

REACTIOW CONTROL svSTEIoI 

TO eM RCS 
5YSTEU oz· 

'"' 

H 

... _----_ .... 
eMRCS 

r 
________ ~---'°oJ~,~'-~-·-1----------------------------------------------~ "V,~ 

~ / GRWP$ \ ReS LOOK: ..... 

r--------i i---------I ~ 
I 101M I I "',.... ; .. :,=.;, ___ .!:.! 
: nO---~'C--"-----+'---O~:----i'--------~----------J>---------::::===~---------------.--------~C;," ~"''' .. "'~" 
I 311A : I TOCr.I,SMSEPSW c.Z- .;~::,I REU\YCO~TACTS • I MDC 2 5110ANO S111 

!!'!.~_:.~~ LM..::~ ____ ~,;J 2.4 

EPSBU BlIS 

/ ... \. .. ------1 , , 
, I 

: ..:c... I 
I "20 , , , , 
I RHEBll19 CW8' 1---------1 

ElS/CM Sid SEP ~~3~O~: DEPLOY SW R Z 3 I 

/r----------~, 2 5 

..... --------. 
I lIAr A : 

i , r-_.--+---..Q'ii:-O----+---_._ ________ + __ ~_TO APEX tOVER JET SW 
I I MCClSlO : , 
l':!C! ___ .:!,.!j 

TO "",I~ OfPl.OY SW 
MDC 1 5;l4 

~,::r?~~Nr::.ELRl~::~~~TlO~ FZS 
" 

.----------~. ~OrJiNJ>{::SEPSW Hz,L~f__-l-----o.,L~i,----'-------~.--------L:t----l 
27 I I 

SEo.EVENTSC(l~T S'fS , ,---------, I BAT A , 

• ____________ 10CSIdIDtI FINAl. SEP SW 
~DC2S1I}'/ANDll~ JZl 

" 

+-~ __ {:---O~~~:~---.------~ 
~ , , 

I UDCI CEIl, .----------

TO EOS 1 e ... T ... CR 
MDt 8C64,< 

TO FLOAT BAG ... CB 
MOC g C6~ 

SEE FIGURE ~-3 FOR PNL 
Z2~ POWER CISIRIElJTION 

,~. 

/ , 

'Z· 
" 

lOCMICS PRESS SW 
LlDC2sn 

TO ReS CCMMANOSW 
!.IOC 2 S4~ 

TO GANARO DEROY SW 
MDClsn 

TOCS/oVl.V5EPSW 
~DC 15~~ 

TO LES MOT FIRE SW 
III~C lBl 

'Z· , .. 

@~i 
OFF OFF I , 

Sl1 • L.::;! _____ ~!.! 

SEQ. EVEljTS CO~T sv::m,,,, , 
PVIt<IAltM '\ 

--------" , , 
: ~ 

~ S~LoGlC 
ARI.I RELA~S 

~M DOCKIN!i ~~TS 
CONTROUER S'iS A 

G 

.7, 
I:> 

V SA r--r:r-;;~-:;:~o--I 

• 

I P¥ROBUSTIE I 

I--I-----<:i----'-"-· , 
I 

, , , , , 
.--------·~~-~7i::EP HZ3 

I ~OA , 

: ~HEB 250 ce 18,' 

t---------I SEQA I 

MOCg 510 : 

_________ J 

l o~~~.AI Lr--__ ----~: --4~ : I 2~~--t,--~'---------------------------------------~-------------------.----------~-t----~ 
: ~~E8 2~O C816 I 

OPEN GIRClIlTVOl TACE!7 2 WOC 

---______ 1 
.. calS NOIMALLV OPU 

WHEN CL05Ul cel~ 
SHOUlO BE OPEN 

" 

~-------.. 

E o c 

---------i 
CMItCS I 

• 
lTltPC OR , 
COMME~T5 

r----~--~~~~~'~"il-----------------------------------------.~II i '.V,U 
I rIFF I 

~~5C~~CS HZ 4 0 i 
EPS REACTICIN CONTROL SYSTEM 10 3 ~~~ I 

/ ___ '_'00_'_' ____ \ / ReS lO~1C .... ilS I 
~ ·,---------1 I 

A 
,~. 

I MIE I I MNB I I 

v. ~ 11--;'~--">---+_-+--------~'----O~'---1'----------------~------------------------------l,.-~~:~:'~~'~-~-~-~-:~:·:!~lc_ ________________ _,-----------<~ MS.; °30<\ I .~ I TO SVS B llO; ULI .. AGI< ,3 .. ~"~''''~ 

'z' 
" 

I I I I :m~l~~ls:'~ o.Z~ 
i..~~~.: __ c.!!!.! !.!2..C.! ___ ':~!: 2.4 

EPSV.,. BLIS 

/ \. 
j ... _------, , , , , : r. I 
I 20 ... , , 
!.!~!.~?.-~:!.! 

.--_ ... _--_ .... 
TO DROGUE DEPLOY S¥I RZ 3 
MOC 1 532 25 

I BAT Ii! : 

r --_____ ~i:---O~'---r:----+---------+_--.. ~ TOAPEXCOVUJETSW ~7f! 
; ~A : UDC 1 S30 h , , 
i:!C.! ___ ':!:!.! 

SEQ nE;~TS con SVS 

~OI.llC I ' r---------· 
I BAT II : 

: ..I. : 

TO MAI~ OEPlOY SW ~Z2 
MDC1SH 25 

TO lES A!\OJ(! ENAI!~E REL.A.YCONTACTS 
B-1! (E(>5 EflABlE lOC~ IW CIRCUIT) oz· 

" 

, , 

~--.---~:~--~".>---~:---------------1'---------------------------------------------------------------~ 
L~~! ____ C,!IJ SEQ Ev~N::~~n .VHfM \ '----~t=-------l_--..J 

~,::~~~~~~~~~~~TICN FZ 4 ----________ • 

" , 

SEQ EVE~TS CONT 51'S 

/ AFtidB \ .---------.. 
: BAT B : 

• ____________ _. TO S-NB;DII SEP sw H 72 
MDC2 SlOS h 

t-~----r:--~~,O-~:r_~---------.. 
I 5A I , , 
I MPC 8 CB21 1._--______ 1 

'z' " 

V~. 
~'i:~~PRESSSW PZ8 

'.' 

~~g~N:~g VEPLOY S¥I P Z 5 , .. 
l:'ogsNi~ SEPSW IlZS , .. 

l , 
, 

<.b 
,~. 

.~, 

i<':' 

LOGIC 
, 

'" 
, 
: 

lOGIC I , 
@ OFF i 
FIIOM I 
51'S"" I 
IZS : , , 

Sll I 

.. .!!:------.!:.!_I 

PI'ROARU r---------· 
! ~B 1 

PYROB I I 

/ " LUi~~OTFIRESW Qb : I 
i-::;:::::;o--~ 2.4: SAn : 
I PYRO EIlJS nE I , I 

• 
I : ~----------------~---------------}'_I 

•--t---.---~,~--~~ , I : I 

-:: SEQ lOGIC -:
"'~M RELAYS 

~. TIIoIi-CU~RENT OP£RATIIG CfII\lIACTERISTICS OF 11£ 
~FUSIST1lI':ARE 

'" " " • , 
." 0.03-0.17 

020-1 .. :NI 
0'0-8.0 
0.4D-ZO..o 

RE .... CTION CONTltOlSYSTEM CONTIi:OLLER PVRO BUS'" 

REACTION COIITROL sYSTEM CONTROUE.R lOGIC BUS A 

l.I,I DOCK .. " PYlIO BUS" 

SEOOEU .... L lOGIC BUS A 

SEQlJEn .... l.RIII BUSA 

Til MAIN RELU.SE PYRO BCI 
RHEB 22'< CS49 

TO 5-1Y8ftlM UP!'V1Hl B ca. 
RHEB 21g eM 

'k 
'Z
n 

, 2011 I, ,v, 
t!~! ____ !~J soo 

L:~_~--~~!t :--------l----------JIt--------------~~~~V 
: stU I : 
I ..::r:... I I 

~---+:~,~~+,~---------------------------------------r-------------------------------+--+~,~V 
..... ______ ....1 IRHEB2S~ CB17 I I~ LQB __________ 1 _--11-'" V.,. -z, PYRO 

BUS nE 
OPEN CIRCU1TVOLT~GE;l7.2VDC *C119 HORUAl.LVOPElj " 

TOEPS 
VC I~OICATOR 
WDC3 ·z· 

" 

I BUS lIE I 

.. -.--....j'I----':.: i r 0 A Z 2 , , 
WIIENeLOS~Cln 
SHOOLJ) BE OPEit TO E~S 

DCI"tIIC1.TOR 
WOO 

oz· 
" 2 SEQ PWR I IHEB 221l Ci!52 I .... _----_ .. 

NATION.O.l"'OO)"'-"'Jf]O AND 5I'.IoCE AQMINI5 .... 11ON 

LYNDON 1 • ..oHNSON il'Aa CEHm IIOUCI'ON, ID<.+.li 

SEQUENTIAL 
POWER DISTRIBUTION 

• ASTP-CSM 

til J 2.2 
66<34 

, 

7 

6 

3 

2 



o -.l N 1 M -.l 

, 

-

7 

-

'--t-- -G [·Z' 

6 

-

s 

-

3 

- ,r' 
v.iJ; I----}'~ ,," 

2 

-

'" ,"HOH 'ELECTOR 
CMOOP •• 
POlaR TO 

1."OMOE.o'., 
""TOFr 

IU 

1 -.l 

SLY 

'Z' 
5'r.iBL.FTClFF 0'r-r 
SIG"", '--' 

TO ,V;SI'S IND r "Zl SWITC~"DCI 
S" 

J. 

... 

G 

TOSY5B 
14REU.V 
CONTilCT 

,+: 
, 

F -.l E -.l 

(~----I~1 , 
, , 

, 
, 
, 
, , 

~.~ 
-'

:-:::-, , 
'" I LoCKuP , 

'5~1-A ------ ,-1lfi BECO/AOORT 

~: IN,r"'ERE!.M 

~ .•• -- ' ...... 
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ANT NO.3 
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VHF FM 
ANT NO.2 

VHF FM 
ANT NO.1 

S~BAND OMNI 8 
ANTENNA 

DOCKING 
+Y MODULE 

HIGH GAIN 
ANTENNA (DEPLOYEO) 

+Z RENDEZVOUS 
RADAR ANTENNA 
S~BAND OMNI A 
ANTENNA 

~- VHF SCIMITAR 

BEACON --:l==ri~t==t~R:'GHT ANTENNA 
LIGHT +y VHF RECOVERY 

-y -l\---t NO.1 ANTENNA 

v. ..... - S-BAND OMNI D 
VHF SCIMITA 
LEFT ANTENNA 

ANTENNA ' 

~=~1#""' __ VHF RECOVERY 
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AND DYE MARKER ASSV 
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REMOVED) 

HIGH GAIN 
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6A rTERY VOL TAGE 
INDICATOR 

SPEAKERiMlCROPHONE 

VHF SURVI VAL BEAGOtlllRADIO 

G 

BEAGOr. -11/2 WATTS PEAKWtTH 50 PERCENT 
DUTY CYCLE BEACON OUTPUT 
MODULATION IS 300 -100e. HZ 
SWEEP 2 1/2 TIMES ?I:.R SECOND 

VOICE- 1/2WATTCWWITHIOOPERCENT 
MODULATION CAPACITY 

cz, TZ, 
" CONNECT TO VHf RECOVERY ANTENNA NO 2 

ATVHF RECOVERY BEACON INTERFACE OR 
VHF RECOVERY ANTENNA NO I AT VHF 
TRIPLEXER OUTPUT UNIT HAS ITS OWN 
SEPARATfL Y STOWED ANTENNA WHICH MAY 
8E USED OUTSIDE THE SPACECRAFT 

UNIT ALSO CONTAINS 2 SPARE BATTERY PACKS 

ACCESSABLE THRU 
PANEL DOOR 

VHf:" RCVRY 
BEACON 

TO RCVRY ANT "', 
tP1l2 COAX) 

/ "-r-------., 

BCNLTHI 

BCN LT LO 

T056 MDca 
FLOAT BAG 
FILL~OFF~VE ... T 
SWITCH 

o c 8 

CM CM FORWARD COMPARTMENT 

TIED TO MAIN 
PARACHUTE 
RISERS 

y 
: ~GAHCTON 
: PN~~t..~~ 
I LINE L ________ _ 8 SECONO DELAY 

PYRO ACTUATED 
DEPLOY IIIECHANISM 

FLASH DURATION 10 ~S 5 ~S 
FLASH RATE 15/MIN 120IMIN 
INTENSITY 1 2 CANDLE SEC 1 0 CANDLE SEC 

SWIMMER UMBILICAL DEPLOYS 
WITH DYE MARKER TO A LENGTH 
OF 8 FEET, DYE MARKER LIFE 
IS 12 HOURS NOMINAL 

SWIMMER UMBILICAL AND 
DYE MARKER ASSEMBLY 

INTERCOM BUS >-------i--------t-------;=;;;;-;~ 

oZ' 
63 

r------
I 
I 

FLOAT SAG POST LANDING : 
/ 3 , / , I 

i--~~:--1 ~-------, I VFO' : O..I.. : .-----.:----------------!!C-----1~ ELECTROMECHANICAL DEPLOY MECHANISM 
c I-t---;,--<>- O---t,-----*"------+--o.... ~ U8 TO 30 VDC OPERATlNGYOllAGEl , , 

VHF 'CREW STATION AUDIO 

/ L "-.. --------. 
I FL T 'POST LOG BUS I 

LEFT COUCH AUDIO STATION 
LEFT COUCH LEFT MIKE 
CENTER CooCH RIGHT MIKE 

IMDC!! CBS I ... -------- DYE MARKER 

VHF RECOVERY BEACON 

GZ, 
V" .1----l-:--CO>b.---!,,--------~-~ __ . ' , 

I SA I 

1)--1)----7 )>------1.1--0 <3 ~~~2RY 
i----+l--.---J i ~N~il~~~L~~E 

!.R!:.E!~:. __ C!7J 

~ ____ < !~E~~~UTE: 
RISERS 

8 SEC DELAY 
PYRO ACTUATED 
DEPLOY MECHANISMS 

LTR PCN DR ENGR 

COMMENTS 

WATERPROOF 
CAe 

A 
DATE 

6 RCVRY 

APPROVAL 

SIGMATURES DATE 

1+ 
NATIONAL AHONAUTICS AND SPACE ADMI"IISTRATION 

LYNDON II JOHNSON SoPACE CENTER HOUSTON TEXAS 
DR 
.s .. 
QC 
.OGR 
.,.,. 
APP 

RECOVERY EQUIPMENT 

I 14 ASTP CSM owe NO 

III 6.6 
44 X 34 PAGE 6~B SKEET OF 
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BATTERY VOLTAGE 
INDICATOR 

SPEAKE R/MICROPHONE 

VHF SlJRVI VAL I:!EACOI\JIRADI 0 

G 

BEACON ~ 1 1/2 WATTS PEAK WITH 50 PERCENT 
DUTY CYCLE BEACON OUTPUT 
MOOULATION IS 300 - 1000 HZ 
SWEEP 2 1/2 TIMES Pf::.R SECOND 

VOICE - J/Z WATT CWWITH 100 PERCENT 
MODULATION CAPACITY 

CZ, rz' 
" CONNECT TO VHF RECOVERY ANTENNA NO 2 

ATVHF RECOVERY BEACON INTERFACE OR 
VHF RECOVERY ANTENNA NO 1 AT VHF 
TRIPlEXER OUTPUT UNIT HAS ITS OWN 
SEPARATELY STOWED ANTENNA WHICH MAY 
BE USED OUTSIDE THE SPACECRAFT 

UNIT ALSO CONTAINS 2 SPARE BATTERY PACKS 

ACCESSABLE THRU 
PANEL DOOR 

VHF RCVRY 
BEACON 

TO RCVRY ANT 

'" (PIl2 COAX) 

/ " r-------., 

BCN LT HI 

BCNLTLO 

TO S6, MDC 8 
FLOAT BAG 
FILL-OFF-VEr.T 
SWITCH 

o 

CM 

c 

CM FORWARD COMPARTMENT 

TIED TO MAIN 
PARACHUTE 
RISERS 

y 
: ~~H~ON 
1 ~N~~~A~YE 
I LINE L ________ _ 

FLASH DURATION 10 ~S 5 ~S 
FLASH RATE 15/MIN 120/MIN 
INTENSITY 1 2 CANDLE SEC 1 0 CANDLE SEC 

SWIMMER UMBILICAL DEPLOYS 
WITH DYE MARKER TOA LENGTH 
OF 8 FEET DYE MARKER LIFE 
IS 12 HOURS NOMINAL 

SWIMMER UMBILICAL AND 
DYE MARKER ASSEMBLY 

INTERCOM BUS >-----ii---------t----S:::W:::'M:::M:::"-::U::::MBILICAL 

OZ2 (COILEO) 

" r------, , 
FLOAT BAG POST LANDING I 

/ 3 , / , : 

i--~~:--1 r-------, I 

V'
P 

• " o..I- " ..-----i:---------------~.I---~ ELECTRO NECHANICAL DEPLOY MECHANISM 
c I-t----;r----"- 0--+--------*-----1--<>-" ~ UST030VDCOPERATlNGVOLTAGEl I 'iA I 

• J 

VHF ICREW STATION AUDIO 

/ " 

LEFT COUCH AUOIO STATION 
LEFT COUCH LEFT MIKE 
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ASTP CSM 111 

TABLE 6-1.- CSM AND ATS-F UNIFfED S-BAND 
TRANSPONDER AND FMTRANSM1TTER. 

T------------·---�i~A----------------T--~~O~efl-~-~~57a~-~~~~A~f~~§--~---T I----~------·------------------------I---------Q-------------------------1 
1 1. Weight 32 pounds 1 
1 1 
1 2. Cooling 1 
1 1 
1 a. CSM ECS Primary and/or Secondary 1 
1 Glycol loops 1 
1 1 
1 b. ATS-F Crew sui t 0 Hoses 1 
1 2 . 1 
1 3. Electrical Power 1 
1 1 
1 a. Dc VoL.tage 28 :!: 4 Vdc (for control only) 1 
1 1 1 
1 1 1 
1 b. Ac Voltage 1 115 Vac, 400 Hz, 3 phase 1 
1 1 1 
1 c. Po wer 1 1 
1 1 1 
1 (1) PM Transponder 1 1.0 watts dc 1 
1 1 16.5 watts dc (Prim or Sec) 1 
1 1 I 
1 (2) FM Transmitter 1 1.5 watts dc 1 
1 1 6.7 watts ac 1 
1 1 1 
1 4. Activation Time 1 1 minute maximum - PM Receiver, 1 
1 1 PM Transmitter, and FM Transmitterl 
1 1 1 
1 5. PM Receiver (Prim/Sec) 1 1 
1 1 1 
1 a. Type 1 Double conversion superheterodyne, 1 
1 1 phase lock loop 1 
1 b. FreQ.uenCY (Center) 1 1 
1 1 1 
1 (1) Apollo 1 2106.40625 MHz 1 
1 1 1 
1 (2) ATS-F 1 2077.4 MHz 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 I. 1 --------------------------------------------------------------------------
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TABLE 6-.1.- CSM AND ATS'-F UNIFIED S-BAND 
TRANSPONDER AND FM TRANSMITTER" Continued' 

ASTP CSM 111 

T ---------:-- ----- -ITEM -,- - - - - - --:: ;----- - -T ---F mrefI ON -ANOio.R:- is ARAME.TERS - -:- --:- -:-T . 
------------.---~---~-.---------.---,-----------------------------------, 

c. Phase Lock Tracking,Loop , 

(n 

(2) 

(3) 

(4) 

In-Lock Range' 

In-Lock Rate 

Acquisition 
PrObilb U it y 

Predetecti~n Noi~e 
Bandw·idth 

I 
:I :!:90 kHz for RF INPUT >-1'14 dBm , 
, and STATZ C PHASE ERROR <15 de'grees 
I peak . 

. , 
, Linear 'rate of 35 kHz/sec or less 
, +90 kHz for RF INPUT >~114 dBm ,-
, 90 percent probability of aCQui-
, sition on first ~~eep at above 
, range and rates. , 
, 16 kHz , , 

(5) Loop Noise Bandwidth '800 Hz (0 dB SIN at -134.5 dBm) 
(OPtimizing Point) , 

I 
I 
I 
I 
I , , 

(6) Threshold 
I , , 

I , 
I I 

I 
-125 dBm, defined as the. level of I 
unmodulatedCWs'gnal below which I 
lock cannot be maintained for a I , , 

I, 
, (7) Phase Error , 24 degrees maximum (Offset + Rate 
, " Errors) 
I , 
, d. Dynamic Range , 
I , 
'I , , 
I e. Automatic Gain ControtfAQC}1 , , 
, (n Attack Time , 0.1 seconds 
I , 
, (2) Decay , 3 seconds (-51 dBm to -127 dBm) 

period of at least one minute I 
with 90 percent probability. . I 

-51 dBm to -124 dBm (Normal) 
-35-dMb to -51 dBm (Must maintain 
lock and must not dam~ge receiver) 

, , , ' , , 
I· , I 
-----------------------------------------------------------------------~--
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ASTP CSM ", 

TABLE 6-1.- CSM AND ATS-F UNIFIED S~BAND 
TRANSPONDER AND FM TRA~SMITTER - Continued 

T-~------~------~lf~A---~-~----------T---~O~~Tra~-~~57a~-~
~~~A~T~~§~-----T' 

�-------------------------~----------I----------------
----~--------------

I c. RF Output Power '1 301 to 374 mi II i liatts (Test Data) 

I I 
I d. Auto ose Control I 
I I 
I I 
I I 
I I 
I I 
I (1) Aux OSC tb RCVR veo 
I Switching Time 
I 
I 
I 
I 
I 
I 

(2) 

(3) 

RCVR vto to Aux OSC 
Switching Time 

Switchin~ Threshold 

XMTR freQuency is derived from 
XMTR Aux OSC prior to aCQuisition 
and RCVR VCO after aCQuisition. 
Switchin~ is controlled using 
RCVR AGC signal. 

Less than 0:25 se~onds 

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

-127 dBm 

I e. Inputs (See Tables 6-IV and 6-VModes) 

I 
I 

I 7. PM Transmitter I 

II . 
II 

a. Type FM, S-band 

I I I 
I b. FreQuency I I 

I I I 
I (1) Apollo I 2272.5 MHz + 445 kHz' I 

I I I 
I (2) ATS-F I 2256.0 MHz I 

I I I 
I c. FreQuency Deviation I I. 

I 1 I 
I· (1) Apollo I (:!:3 MHz maximum) I 

I I I 

I (2) ATS-F I (:!:5 MHz maximum) I 

I I I 

I d. RF Output I 111 to 13& milliwatts (Test Data) I 

I I I 
I e. Inputs (CSM) I (See Tables 6-IV and 6-V) I 

I I I 

I I I 

I I I 
1 ___________________ -------______ ~ ___ 1 ________________ ----------_________ 1 
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TABLE 6-1.- CSM ANQ AJS-F. UNIFIEDS-BAND < 

TRANSPONDER ANDF~SRANSMIUER - Continued 

ASTP CSM 111 

T----------------IfEM--------------~-T---FONCfION-ANi57oR-PARAMETERS------T 
I--------------------------------~---I---------------------~-------------l 
I 1. Ranging Channel I I 
I I 
I (1) Modulation PM on Carrier I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

g. 

(2) Bandwidth 

(3) PRN Bit Rate 

(4) PRN Clock 

( 5 ) PRN COde Length 

High-Gain Antenna 
Track Channel 

(1) Pointing Error Signal 

(2) Earth Presence Signal 

10 kHz ·to 1.5 MHz (3 dB) 

99~.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 signat superimpose q~ pointing 
error signal when RCVRis locked 
to 'incoming RF signal. 

I h. Outputs (See Table 6-VI and Table 6-VII:1 
I Modes) I 
I 6. PM Transmi tter (Pr imlSec) I 
I I 
I a. Type PM, S-band I 
I I 
I b. Frequency I 
I I 
1(1) Apollo 2287.5 MHz (Aux asc Mode) I 
I I 
I (2) ATS-F 2256.0 MHz (Aux asc Mode) I 
I I 
I (3) Locked Mode 240/221 times RCVR frequency when I 
I RCVR is phase locked to uplink RF I 
I I signal. (See Auto aSCControl.) I 
I I I 1--------____________________________ 1 ________________ --------------___ ~_1 
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ASTPCSM 111 

TABLE 6-1.- CSM AND ATS~F UNIFIED S~BAND 
TRANSPONDER AND FM TRANSMITTER - Continued 

T----------------iTEM----------------T---j:UNCTioN-ANOiOR-PARAMETERS------T 
,----------~.------------------------,-----------------------------------, 
, c. RF Output Power , 301 to 374 milliwatts (Test Data) ," , , , 
, d. Auto OSC Control I XMTR freQuency is derived from , 
f , XMTR Aux OSC prior to aCQuisition' 
, , and RCVR VCO after aCQuisition. , 
1 , Switching is controlled using I 
I I R CVR AG C s i g n a l. I 
I I I 
I (1) Aux OSC to RCVR VCO I Less than 0.25 seconds , 
I Swi tching Time "' I 
I I I 
, (2) RCVR VCO to Aux OSC I Less than 6 seconds (3 Seconds I 
I Swi tching "Time I Nominal at -5"1 dBm) I 
, I I 
I (3) Switching Threshold I -127 dBm I 
I I I 

"" I e. Inputs I (See Tables 6-IV aAd 6-V Modes) I 
, I I 
17. FMTransmitter I I 
I I I 
, a. Type I FM, S-band I 
I I I 
I b. FreQuency I I 
I , I 
, (1)" Apollo 12272.5 MHz + 445 kHz I 
I I I 

(2) ATS-F I 2256.0 MHz I 
I I 

c. FreQuency Deviation I I 
I I 

(1) Apollo I (!3 MHz maximum) I 
, I 

(2) ATS-F' (!5 MHz maximum) I , , 
d. RF Output , 111 to 138 milliwatts (Test Data) , 

I , 
e. Inputs (CSM) , (See Tables 6-IV and 6-V) , 

I I 
I I 

I I I 1 ____________________________________ 1 ___________________________________ 1 
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ASTPCSM 111 

TABLE 6-1;- CSM AN.OAT,S-FUNIFJED S-B.AND .. 
TRANSPONDER AND FM TRANSMfTTER ~. Concluded' 

T - - - - - - -.,. ~ - - - --~." iTEM -- - - - - - - - - - - -- -., T - - -FUN en 0 N -AND 7 OR -PARAMETERS - - - - - - T 
------------------------------------�~-----------------------------~----I 

f. 

(1} TV (dc coupl~d) I f at +1.3 Vdc Input I 
I 0 I 
I At/V =1 MHz/V I 
I Response dc to 500 kHz I 
I I 

(2) Wideband (ac coupled) I At/V = 1 MHz/V I 
I Response 200 Hz to 300 kHz I 

Inputs CATS-F> 

(1) TV Cdc coupled) 

(2) Wideband Cac coupled) , 

I I 
(See Table 6-V) I 

f at +1.3 Vdc Input 
o 

Af/V = 2.5 MHz/V 
Response de to 2.0 MHz. 

Af/V = 1 MHz/V 
Response 200 Hz to 300 kHz 

8. SPECIAL Operating Instructions 

I 
I 
I 
I 
I 
I 
I 
I 
I 

When switching between primary I 
and secondary transponders, I 
momentarily stop at the OFF J 
(center) position to allow controll 

I relays to operate. . I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
II • I --------------------------------------------------------------------------
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ASTPCSM 111 

TABLE 6-11.- CSM S-BAND POWER AMPLIFIER 

T----------------TfEM---.;------------T---i=UNCTioN-AN075R-PARAMETERS------r 
,------------------------------------,-------------------------------~---, 
I 1. WeIght I '32 pounds maximum I 
I I I 
I 2. Coc!llrig I ECS Primary and/or Secondary I 
I I Glycol Loop I 
I I I 
I '3. Electrical Power I I 

a. Input VOltage 

b. Input Power 

(1) Control Power 

(2) Ac Power 

POker Amplification Activation 
Time 

I I 
I 28 + 4 Vdc control I 
I 115-Vac, 400 Hz, 38 I 
I I 
I I 
I I 
I 5 watts maximum steady state and I 
I 350 watts during switching for I 
I 0.5 seconds maxiMum. I 

High Pwr Ampl Mode 
Low Pwr Ampl Mode 
Off /Bypass 

81 watts 
32 watts 
o watts 

I 
I 
I 
I 
I 

Sum ac power values to obtain I 
simultaneous powe~ level operation 
of Prim and Sec power amlifiers. 

No RF amplification until 90 
second nominal filament-warmup 
period complete. 

RF transfer (PM or FM) from one 
power amplifier to the other-
With a 60 millisecond RF amplifI
cation dropout - is possibLe with
out an additional 90 second 
delay (filament warm-up) if the 
desired power amplifier is oper
ating at the time of transfer. 
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ASTP CSM 111 

TABLE 6-11.- CSM S-aAND POWER AMPL1FIER - Concluded 

T----------------ITeM----------------T---FONEfloN-ANi570R-PARAMeTeRS------T 
l--------~----------------~----------I--------------------------~--------
I 5. RF Output I . 

6. 

7. 

8. 

. a. 

b. 

PM Output - Ptim or Sec 
Power Amplifier 

FM OutPut - Prim or Sec 
Power Amplifi er 

RF Input 

a. PM 

b. FM 

Undervoltage Protection 

Special Operating Instructions 

I 
I 
I 
I 
I 
I 

High Pwr M.ode: 
Low Pwr Mode: 
Bypass Mode: . 

11 .2 w a.t t s. min 
2.8 watts min 

Less than 2.5 dB 
below input 

I High Pwr Mode: 11.2 .watts mrn 
I 
I 
I 
I 
I 275 to 400 milli~atts 
I 

I 
I 
I 
I 
I 

I 100 to 145 milliwatts 
(For rated output) 

Undervoltage protection circuit I 
will remove ac pwr from power I 
amplifier TWT if any phase of the I 
acinpul voltage falls below 95 I 
Vac fo~ 15 millisecond~ or more .. I 
If this condition exists for 1 I 
second or more, a 90 second fila- I 
ment warmup delay will occur when I 
ac voltage is restored. I 

I 
Dc power should be applied before I 
ec power and removed after ac I 
power removal to prevent possible 
damage. 

I 
I 
I 

I I 
I I 

!----------------------------------~-!------------------------------------
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TABLE 6-111.- ATS-F POWER AMPLIFIER 

T----------------YT~R----------~-----T---~O~ETJ5~-~~575~-~~~~R~T~~§-----·T 
I-------------------~------------~--- --------------------------~--------I 
I 1. Weight 12 pounds I 
I I 
I 2. Cooling SM Coolant Loop I 

3. Electdcal Power 

a. Input Voltage 

b. Input Power 

4. Activation Time 

5. RF Output 

I 6. Output Protection 
I 
I 
I 
I 7. RF Input 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

a.· PM 

b. FM 

28:!: 4 Vdc 

330 watts 

None (solid state design) 

40 watts (minimum) 
I into 50 OHMNS 
I 
I 
I 
I 
I 

Open or short at the RF output 
for minimum of three hours will 
not damage amplifier. 

200 to 400 milliwatts 

80 to 145 milliwatts 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. I 
I 
I 
I 
I 
I 
I 
I 
I 

1 _______________________________________________________________________ _ 
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TABLE' 6-IV.- CSM S-'BAND DOWNLINK mOE's lUm'!>KlDULATtDrI PROCESS 
(DIRECT LINK) 

4 5 6 7 B 9 10 11 12 13 14 15 

I Ct'lrrier Carrier Carrier Carrh'r Carrier Carrier Carrier Carr1 er Carrier Carr; er Card er Cilrr;cr Carrier Cl'lrrter Carrier 

I Voice Voice Voice Voice .. .. .. P,acku!,! .. Flacl:up ~1{llc~ Vnic(> .. ilackun . . 
PW 

: (.h"nnels 
Voict"! Volce(C Voice! C) 

OiJHNLlNK 51.2· 51.2- 1.6· 1.6· 1.6· .. .. 1.6· 11.6. .. .. . . 51.2- .. 
MODE III,cluued J:b!",s kbps kbfls kbps kbps . kl:ms . k'"' khl'ls 

AVAILABLE I T!i Til Til Ttl Til TI1 nl T:i 
. .. pr~1 PP.:i .. .. .. pr;r .. I ~~:I .. pp.~r .. . . . . .. .. .. .. .. KEY .. . . .. .. .. ... .. 

PRI 
;iociulll-

: prJ directly on cilrr;er (22:!7.5 :lIz) 

tion Gacl:un Voice: Pl1 directly on cnrrier (22[17.5 mz) 
Schemcs; 

;[ol"l'1D.1 Voice: FlVP:~; 1.25 alz subcilrrier 
sub- devintC'd :!:,7.5 kllz subcD.rrier 
carrier 
Charac- TIl : PCrVPSI:/ptl; 1.024 Illz subcarrler 

ter15- bi-phase rloclulated :!:.90 defJrees 
tics. 

pn Key 
UOllilLIilK 

: fIIVPI1; 512 kllz, 100 percp.nt Atl 

;100ULf,TIC,1 PP::! : @ 
P~"CF.SS 

lIorr.'I<Il Voice: 0.7 for 11odc,s 1, 2 
1 • 2 for t-Iodps 3. 4, 11, 12 

Peak 
. C?rricr llacklill Voice: 0.7 for Hodes B. 14 

Llevia-.. 1.2 for ~Iodes lQ. H; 
tion 

R.ldians Til @: 1.2 for Podes -1. -2. 16 (!il.2-kbps) 
j(M) and :lode B (1.6-kbps) 

0.7 for :ioctes 3.4 (.1.6-kbps) 

II 
1.6 for !lodes 5,9 (1.6-kbPS~ 
ami tlod('s 13. 15 (!j1.2~khps 

Key : 1.0 . 

IIlIlE 
,lUiIDER 0 1 2 3 4 5 6 7 

flo 51.2-kbps Ttl 32:1 Play- 1:1 P1aybilck Re<l.ltir.-.e TV Re<llt1r1e Realtime I:ealtime 
p,., Carrier and 4 .. kbPS m. back Voice, TV I Inter .. 4-kbns T~' 51.2-kb~s T:I 1.6-kbns r, and 

iJ01-/:ILIlIK Channels ~:~~~~~~tl ® 1.6-kbns 1 caved Voice ® trlOES Inclun<!d TIl and CTE 
AVflILMLF. TiMe 

TV : FII Directly on carrier (2272.5 IIlz) 
·m l1oduln-

OOWilLINI~ tion Playback Voice , F:l 01rcctl~1 on carrier (2272.5 fllz) Plt\..l,Iback CSM m ® : 
MODULATION 

PROCESS Sub-
carrier 

Scientific Data: H-VFrI 95 I:llz (not used) 

Charac- PCI1/FI1 125 kllz lilT SCI (4·kbps '1·0 PCM) 
terls-
tics PCtl/F11 165 kllz P/3 SCI . (4·kbps BI·0 PCM) 

Peak +20 percent 
Carrier Playback Voice : 100 kllz Ulot used) 
Devia- .. 40 percent 
tinn Playback CSII Ttl: 600 kHz :!:.'5 percent RealtiMe 4-kbl's T'1: 

(M) 
TV® : 2.75 n-Iz .:!:,lD percent. fcat Playback -4~kb!lS TIl: 

L 1.3 Vdc Hi thin 0 to +455 kllz 

Varies ~l1th the re:ceiwd uplink signal level. @ 

® 
<D 

.II.ux PllP node ~11l' provid~ RT/PCtl 1'I1th S(lMe usn .. m charactf>r1stics as Playb<lck PC~~. 

For tlode 10 Oackup Voice tlod Inrlcx. place TUI bit rate s\·,1tch tQ IlIff!. 

® 

® 
® 

Use LOll for lIode 14 r:od Index. 

HGR ami Imlnx of 1.2 and 1.6 are actually 0.96 and 1.2 respectively 
due to H[;;R suppression of , .024 l1!z subcarrier. 

4~kbps data on 125 .. kllz (PoT) and 165-kHz (P/D) SCI subcarrier. 

Dev1ation sensitivity ;s 1 I1Iz/volt. TV video is -0.75 volts (sync tip)_ to 
2.75 volts (peak white). 

<loti 4 .. kbns Tl'! I 4 .. kbl's 1"1. 1:1 
':1 Pl<ly"ack P1;;;yback Voice 
Voice <met ann 4-kbps n~ 

IM~T~' E , ®® 

PW/PSK/FI-l; 1.024 r~,z 
subcarrier bi-nhMe 
mrlultltf!ct .:!:,90 dMrees 

75 kllz !:.l5 percent (95 kllz SC) 

180 kllz !:,15 rercent (125 kHz SC) 

16B ~Jlz :!:.l5 percent (165 kflz SC) 

51.2 .. 
kb!'s ' 
ro' 
PR.i . . 

B . 

!l.ealtime 
51.2-kbps 
,.,.1 and 
4-kbrs m 

ICD') 

~.sTP CStl ,11 

16 0 

Cilrrier 
:::ackul) 
Voict' No 
51.2· Carrier . 
~h"s 
nl . . 
. . .. 

i 
I , 

~ 

Rcalt1r,le 
1.60-kb!,s 
n' <lnr! 
4~kbps n: 

®® 



JlSTP CSM 111 

TABLE 6-V.- ATS-F S-RAflD DOHrlLIliK tlODES ArID ~10DULATION PRiCESS (RELAY LINK) 

, 
CSfl TO ATS-F LIm: (REVERSE LE1K) 

MODE 
tlUtlRER R1 R2 

PM . OOWNLINK Channels Carrier Carrier , 
MODES Included Voice Voice 

51.2-kbps TN 1.6-kbps m 
I 

~10du1 ati on Voice: FM/Ptl; 1.25 filz subcarrier 
I 

Schemes: deviated ~7.5 kHz peak I , 
I 
I 

Subcarrier TM: PCt1/PSK/Pt,l; 1.024 ~Viz i 
Characteristics Subcarrier bi-phase 

PM modulated ~90 degrees i 

DOWNLINK 
MODULATION . 

. Peak Voice: 0.7 Mode R1 
Carrier 1.2 Mode R2 
Deviation- TM: 0.94 Mode R1 (51.2 kbps) 
Radians 0.7 t~ode R2 (1. 6 kbps) I 

(lI0) I I 
, j 

MODE -NUMBER R3 R4 R5 R6 

FM Channels Real-time TV. Playback TV. Real-time Voice Real-time Voice 
DOWNLINK Included Voice. and Voice. and and 4-kbps TN; 51.2/1.6-kbps TM. 
I MODES CTE Time CTE Time Playback 51.2-kbps and 4-kbps TM. 

TM. Voice. and 
4-kbps Tt4. 

Modulation TV Video: FM directly on carrier (2256.0 ~liz) 0 
Schemes: TV Voice and CTE Time: PAM/FM (Voice) and BCD/~l (Time) interleaved with TV Video 
Subcarrier Playback Voice: FM directly on carrier (2256.0 MHz) 
Characteri s ti cs Real-time Voice: ~1/FM on 95 kHz subcarrier 

Real-time 51.2/1.6-kbps TM: PCM/PSK/A~; (1.024 tllz SC) 
Biphase modulated ~90 degrees 

Playback 51.2/1.6 kbps TM: (Same as Rea1-timJ) 
Rea 1-time 4-kbps TN: PCM.BI-0/AV~1 (125 kHz SC) 

FM Playback 4-kbps TM: PCM.BI-0/FtVFM (165 kHz SC) 
OOWNLINK 

I 
. 

MODULATION 
5 MHz peak (fc ;ti1.3 Vac within 0 to +455 kHz) ® PROCESS Peak TV. INTL Voice ?, CTE Time: 

Carrier Real-time Voice: 75 kHz ±15% (95 kHz SC) 
Deviation Playback Voice: 100 kHz + 20% - 40% (Baseband) 

(lIf) Rea l-time 51.2/1. 6-kbps Tt1: 600 kHz ± 15% (1. 024 kHz SC) 
Playback 51 .2/l.6-kbps TIl: 600 kHz ± 15% (1.024 kHz SC) 

Real-time 4-kbps Tt1: 108 kHz ± 15% (125 kHz SC) 
P1 ayback 4-kbps Ttl: 168 kHz.± 15% (169 kHz SC) 

~ Deviation sensitivity is 2.5 ~liz/volt. TV video 
is -0.75 volts (sync tip) to 2.75 volts (peak \~hite). 
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TAGLE 6-VI.- CSt! S-BAllD UPLINK mDES AND 1·IODUlATION PROCESS (DIRECT LINK) 

mOE 
IWNBER 1 2 3 4 5 6 7 8 9 0 

PI·1 Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier Carrier 
UPLIIiK Channels PRiI -- -- PRII PRN PRf·' -- pml -- --

mDES Included -- Voice -- Voice -- Voice Voice Backup -- --
AVAIlAGlE Voice ---- -- Updata -- Updata Updata Updata -- -- --

f'lodulation PRII : PH directly on carrier 
Schemes: 
Subcarrier Voice 
Character-

: FfVPfl; 3D-kHz subcarrier deviated :!:,7.5 kHz (peak) 

istics Updata : PSK/HI/Pfl; 70-kHz subcarrier deviated :!:.5.0 kHz (peak) 
PII 

UPLIIIK Backup Voice : HI/PM; 70-kHz subcarrier deviated +5.0 kHz (peak) 
I·IJDULA TI 011 

PROCESS I~ODE 
flUllBER 1 2 3 4 5 6 7 8 9 0 

. 

Carrier PRiI 1.34 -- -- 0.38 0.3R 0.44 -- 0.38 
Phase 
Deviation Voice -- 1.85 -- 1.20 -- 1.00 1.10 -- ~A IIA 
( Radians-
Peak* . Updata -- -- 1.85 -- 1.20 1.00 1.10 --

Oackup Voice -- -- -- -- -- -- -- 1.20 

*1\11 phase deviations have :!:.10% tolerance 

TABLE 6-VII.- ATS-F UPLINK liODES AND 1·IODUlATION PROCESS (REVERSE LINK) 

flODE Fl F2 F3 
flUfIDER 

PH Channels Carrier Carrier Carrier 
UPlllfK Included Voice Voice -------
IrlDE ----- Updata Updata 

1,1odulation 
PI·f Schemes Voice : H1/PI1; 3D-kHz subcarrier deviated :!:.7.5 kHz (peak) 

UPLINK Subcarrier 
1·IJDUlATION Character- Updata : PSK/FfoI/PI1; 70-kHz 5ubcarrier deviated :!:.5.0 kHz (peak) 
PROCESS istics 

mOE 
NUMBER Fl F2 F3 

Carrier Voice 1.1 :!:. 10% 1.1 :!:. 10% ---------
Phase 
Deviation 
(Radians-

Updata ------- 1.1 :!:. 10% 1.1 :!:. 10% 

Peak)' 
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TABLE 6-VIII.- CSM AND ATS-F PREMODULATION PROCESSORS 

T----------------�f~A-~-~----------~-T---~O~EfI5~-~~675~-~~~~A~T~~§------T 
I------------------------------------I------~----------------------------1 

I 1. Weight I 14;5 pounds I 
I .' I I 
12. Cooling. I I 
I I I 
I a. CSM I ECS Pr imary and/or Secondary I 
I I Glycol Loops I 
I I I 
I b .. ATS-F I Sui t 0 Hose I 
I I 2 I 
I 3.' Electrical Power I 
II 

I a. Input Voltage 28 :!: 4 VdC'1 
I I 
I b. Input Power 8.5 watts I 
I I 
I 4. CM Down Voice Channel (NormaL> I 
I I 
I a. Subcarrier 1.25 MHz (:!: 500 Hz) derived from I 
I I 
I CTE 512 kHz 
I 
I b. Response 300 to 3000 Hz flat within 6 dB. 
I I 
I 5. CSM Down Voice Channel (Backup)1 
I or ATS-F 95 kHz SC Voice I 
I Channe l I 
I I 
I a. Response I 300 to 2300 Hz flat 'within 6 dB. 
I I 
I 6. LM/EVA Voice and LM Biomed I 
I Relay Channel (not used) I 
I I I 
I a. Subcarrier 11.25 MHz derived from CTE 512 kHz.1 
I I I 
I b. Subcarrier Deviation I LM Voice - 8 kHz I 
I I EVA Voice and Biomed ~ 9 kHz I 
I I I 
I c. Response I 300 to 13,300 Hz flat within 2 dB.1 
I I I 
I d. LM Input (not used) I Voice I 1-------_____________________________ 1 ________________ ------_____________ 1 
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TABLE 6-VIII.- CSM AND ATS-F PREMODULATION PROCESSORS - Continued 

T-------~--------lt~A----------------T---~O~Eft5~-~~575A-~~A~A~f~A§-----~T 
I-----------------------------~------I-----------------------------------1 

1 e. EVA Input (not used) 1 Voice and/or 7.Biomed Subcarriers , 
, , 1 

1 , 4.0 kHz + 5% f , 
, 1 0 , 

, , 5.4 kHz + 5% f 1 

, '0' 1 , 6.8 kHz + 5% f , 
, I 0 I 
1 1 8.2 kHz + 5% f , 
, '0 1 r , 9.6 kHz + 4% f , 
1 r 0 , 

" 11.0 kHz + 3% f , 

1 '0' I I 12.4 kHz + 3% f , 
I '0 I 
1 , I 

1 7. Tape Recorder Output I VHF and CSM intercom voice are 1 
I VHF & CSM Voice 1 mixed and output to DSE for 1 
I. , recording. 1 
I I , 
I a. Response I 300 to 2300 H~ flat within 2 dB. I 
I I I 
1 8. LM PCM Output Channel (not I LM PCM (1.6 kbs) is limited and I 
I used) I output to DSE for recording.' 
I I I 
I a. Response , 600 to 2800 .Hz flat within 1 dB. I 
I I I 
1 9. CM PCM DATA Channel (Realtime I I 
1 and Playback) I I 
I I I 
1 a. Input I 51.2 kbs or 1.6 kbs NR2 PCM data. I 

I I I 
I b. Subcarrier I 1.024 MHz derived from , 
I I PCM 512 kHz ref signal. 1 
1 I I 
1 c. Modulation I Bi-phase I 
1 1 I 
, , I 
I , , 1 ____________________________________ 1 ___________________________________ 1 
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TABLE 6-VI I I. - CSM AND ATS-F PREMODULATION PROCESSORS -Continued 

r---------------ITEM-------,---------T---FuNEfioN-AN075R-pARAMEi'ERS .. -"----T 
. I----------------~-----,.-------------I-----------------------------------1 

110 S' . f . 0 Ch l I I 
I .

• Clentl IC ata anne I I 
(Realtime) 

I I I 
I a. Response I Flat within 2 dB I 
I / I 
I I ~~~QQ~~ I 
I I I 
I I 1 0 to 2850 Hz (95 kHz SC) I 
I /2 0 to 3750 Hz (125 kHz SC) I 
I I 3 0 to 4950 Hz <165 kHz SC) I 
I I I 
I b. FreQuency and Deviation I See Tables 6-IV & 6-V I. 
I I I 
111. Scientific Data Channel I I 
I (Playback) I I 
I I I 
I a. Response I Flat within 2 dB. I 
I 1 
I ~b· ~~!l_e~~l~~£~ l!l_e~~t~~£~ I 
1 I 
I 1 12.5 to 89 Hz 50 to 2850 Hz 1 
1 ·2 12.5 to 117 Hz 50 to 3750 Hz-I 
1 3 12.5 to 154 Hz 50 to 4950 Hz 1 
1 1 
1 (Recorded data bandwidths) 1 
1 1 
112. Tape Recorder Input - LM PCM I 
1 Channel (not used) 1 
1 I 
1 a. Response 15 to 90 kHz flat within 1 dB. 1 
1 1 
113. Uplink Subcarrier Detectors 1 
1 1 
1 a. Up Voice 30 kHz (normal) 1 
1 70 kHz (backup) not used on ATS-F 1 
1 1 
1 b. Updata 70 kHz 1 
1 1 
1 c. Response 300 to 4.0UO kHz flat within 3 dB.1 
1 / I 
1 ______ ------------------------______ 1 ______ ---------- ___________________ 1 
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TABLE 6-VIII.- CSM AND ATS-F PREMODULATION PROCESSORS - Continued 

T----------------�fgA----------------T---~O~~fla~-~~57a~-~~~~Agfg~§------T 
1------------------'------------------1---------------~-------------------I 

114. Emergency Key Control I 512 kHz slgnal derlved from CTE I 
I (not used on ATS-F PMP) I 512 kHz tlmlng sIgnal baseb~nd I 

I modulates S-band PM carrler when I 
I key ls depressed. A400 Hz slde- I 
I tone output to the audlo center lsi 
I provlded when key ls depressed. I 
I I 

15. Data Rate Indlcator Control I Dc slgnal from PCM to control I 
I modulatlon levels to PM and FM I 
I Modulator modules. I 
I I 
I HBR = 5.3 Vdc I 
I LBR = 0 Vdc I 

I I I 
116. Televislon Channel I I 
I I I 
I a. Dlrect OutPut '1 To S:"band FM transmltter I 
I I I 
I b. Response I Dl rect wi re through put. I 
I I I 
I c. Isolated Output I To GSE hardllne, I 
I I I 
I d. Response I 10 to 500,000 Hz flat within 3 dB.1 
I I I 
117. Upllnk Volce SQuelch I I 
I (30 kHz Discriminator Output) I I 
I I I 
I a. Operation I Translstor swltch actuated by I 
I I volce subcarrler threshold detec- I 
I I tor. Switch grounds lnput to I 
I I volce output amplifler. I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I ' I I --------------------------------------------------------------------------
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TABLE6-VIII.- CSM AND ATS-F PREMODULATION PROtESSORS - Concluded 

r---'"------------YTEM----------------r---FuNcTYON-AN57OR-PARAMETERS--:----r 
I---------------------------------~--I-----------------------------------1 

1 b. Threshold 1 CSM ATS-F 1 
1 1 MODE MODE B~£~i~~2_~~~~i~~_e~~ 1 1 1 ---- ----- 1 
1 1 2 -119 dBm 1 
1 1 1 
1 14 -111 dBm 1 
1 1 1 
'I 16 -HjS dBm I 
II I 

I 1 7 F1&F2 ,..109 dBm 1 
1 1 1 
1 c. SQuelch Level I Greater than 35 dB squelch of I 
I 1 audio output when threshold is' I 
1 I reached. I 
I I 
I 1 
1 1 
1 1 
1 I 
1 I 
1 I 
1 1 
I 1 
I I 
I I 
I I: 
1 . 1 
I I 
1 I 
I I 1 
1 1 I 
I I I 
I I I 
1 1 I 
I 1 1 
1 1 1 
1 1 1 
I 1 1 
1 1 I 
1 I 1 1 _________ '" ____________ ~ _____________ 1 ___________________________________ 1 
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TABLE 6-IX.-VHF AM TRANSCEIVER EOUtPMENT 

r----------------YTEM----------------r---FUNCfToN-AN07OR-PARAMETERS------r 
,------------------------------------,----------~------------------------, 
'1. Weight , 13 pounds maximum , , , , 
'2. Cooling , ECS Primary and/or Secondary I 
, I Glycol Loop I 
I I I 
'3. Electrical Power I I 
I I I 
I a. Input Voltage I 28 :!: 4 Vdc I 
I I I 
I b. Input Power I Duplex A (Key OFF) 4.2 watts I 
I I Duplex A (Key ON) 28.8 watts I 
I , Simplex A (Key OFF) 4.1 watts I 
I I Simplex A (Key ON) 28.8 watts I 
I I I 
I , 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 , 
I , I 
I I RCVAOnly 1.2 watts , 
I I ReV B Only 1.2 watts I 
I I I 
I I PH (Key ON) 1.3 watts , 
I I I 
I 4. Transmi tter (A or B) I , 
I , I 
, a. Activation Time I 250 milliseconds maximum to , 
, , reach standby condition. I 
I , I 
, I 20 milliseconds maximum to reach , 
I I full transmit power from PTT I 
I I (Key ON) I 
I I I 
, b. RF Output I 5 dBW (average) minimum I 
I I , 
I c. Transmitter FreQuency , XMTR A 296.8 MHz + 8.90 kHz I 
I I I 
I I XMTR B 259.7 MHz + 7.79 kHz , 
I I I 
t I I 
I . I I --------------------------------------------------------------------------
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TABLE 6-IX.- VHF AM TRANSCEIVER EQUIPMENT - Continued 

T - - - - - - - - - - - - - - - -HEM - - - - --- - -- - - - - - - - T - - -FUN efT ON -AN 5 7 OR -P ARAMEfERS - - - - - - T 
1------------------------------------1-----------------------------------1 
I d. Modulation I Modulated by clipped speech be- I 
I I tween 300 and 2000 Hz combined I 
I I with a 30 kHz signal such that thel 
I ION-OFF duty cycle of the RF car- I 
I I rier (SO + 5 percent) is speech I 
I I signal -dependent and the ON-OFFI 
I I period is 30 kHz. When XMTR is I 
I I keyed ON with no speech input the I 
I I average RF Output is 5 dBW mini- I 
I I mum. I 
I I I 
I 5. Receiver (A or B) I. I 
I I I 
I a. Activation Time I 500 milliseconds maximum to reach I 
I I full receive operation ,from turn- I 
I I on. I 
I I I 
I I 100 milliseconds maximum to reach I 
I I full receive operation from PTT I 
I I release (Key OFF) , I 
I I I 
I b. RCVR RF Input 2 to 625.000 microvolts I 
I I 
I c. A&B Output Response I 
I I 
I (1) Output to Audio 300 to 3000 Hz. + 2 dB - 3 dB I 
I maximum variation. down 12 dB I 
I minimum at 5000 Hz. I 
I I 
I (2) Output to PMP 300 to 13,000 (2 dB). I 
J (Voice and Biomed I 
I Data) I 
I I 
I d. RCVR B lM PCM Output 300 to 13.000 Hz (2 dB). I 
I (not used)' I 
I I 
I e. RCVR Squelch Adjustable by MOC 2 controls for I 
I between 0 and 10 to 25 microvolts.1 
I I 9 on squelch control is maximum I 
I I squelch (10 to 25 microvolt level)1 1 ____________________________________ 1 ___________________________________ 1 
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TASLE 6-IX.- VHF AM TRANSCEIVER EQUIPMENT - Concluded 

T----------------T'fEM------~~--;:----~T:~-:FGNCfioN-ANi570R-j5ARAME-ERS----~-T 1 -------------:-----------------------1---------------.-------___ I ________ _ 
1 6; VHF Digital Ranging Generator 
1 Interface 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

e. , 

b. 

c. 

d. 

RCVR A Gete Input 

RCVR A Tone Output 

XMTR STone 'Input 

XMTR S Quieting· 
(SC Inhibit> 

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

RCVR A detected IF amplifier out
put to digital ranging generator. 

Coarse and'mo~ule Z sum of coarse 
end medium tone Input during 
acquisition and fine tone Input 
during renge tracking. 

inhibit to XMTR 30 kHz quieting 
OSC during fl.ne tone trans
missions. 

1 
1 
1 

1 1 1 
I I I l---________ ~ ________________________ l ________________ -~-----------______ l 
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TABLE 6":'X:-VHF FMTRANSCEIVER 

ASTP CSM 111 
P.~N-l 

T::::::::=:::::::II~~:::::::::::;:::::I::=EgNCIIQ~:~NQZQ8:eM~~~!~8~::::::T 
. " '. '.' '. ".,' .' I 1. Weight I 6 pounds ... ,.. , ., I 

I I 
2. Cooling 

3. Electrical 

a. Input Voltage 

b. Input Power 

4. Transmitter 

I ,Not reQuired~, I 

I 
I 
I 28 :!: 4 Vdc . 
I 
I RCV 3 watts 
I XMIT 13.5 watts 
I 

a. Activation Time'" Instantaneous 

b. FreQuency 

c. Modulation 

d. RF Output 

5. Receiver 

a. Activation Time 

b. Noise Figure , 

c. SQuelch Level 

d. Audio Output 

6. Input Filter 

a. Loss 

b. Attenuation 

121. 75 mHz ':!: 6 'kHz 

Peak d~viation 10 kHz + 

7.5 watts nominal 

Instantaneous 

8 dB SIN 

Not less than -105 dBm 
(-110 nominal> 

0.8 VRMS + 3 dB 

2 kHz' I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

<iJO.~;dB at 121.75 + 0.5 MHz I 
I I 
I 35 dB at 142 MHz I 
I I 
I I 

. I I 1 ________________________ --__________ 1 _____ • _______ ... __ ----_____ ~_· ___ ·;,. _____ ,_1 
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. TABLE 6-Xl."" Al;JDJO CENTER EOUIP,MENT .. 

T-;--------,-~----.-;lfEM----------------T-,.-FONCfToN-ANB7OR-PARAMETERS------T 
I--;-------;---------------------~----,.I-----------------------------------1 

I 1. Weight I 7.9 pounds , I 
I I I 
12. Cooling I ECS Primary and/or Secondary I 
I I Glycol Loop I 
I I I 
I 3. Electrical Power I I 
I I I 
I' a. Input Voltage I 28 ! Vdc I 
I I I 
I b. Input Power I 14.2 watts (3 Stations ON) I 
I I I 
I 4. Stations I Left Couch Station (Panel 9) I 
I I Right Couch Station (Panel 6) I 
I I Center Couch Station (Panel 10) I 
I I I 
I 5. Microphone Amplifier I I 
I I I 
I (1 Each Station) I I 
I I I 
I a. 'Input I 0 dBm sound pressure level I 
II (nominal> I 
I I I 
I b. Response I 300 to 3000 Hz flat I 
I I wit h i n 2 dB I 
I I I 
I c. Automatic Volume Control I I 
I I I 
I (1) Range I Less than 4 dB change I 
I I for 20 dB inpu·t change I 
I I I 
I (2) At tack Time I 50 mi II i seconds I 
I I , I 
I (3) Release Time I 1 to 6 seconds I 
I I I 
I (4) Thresho.ld' I 1'3 ! dB (r"ef.er·re'd to input) I 
I I I 
I d. Output 'I 0 dBm! 3 dB at threshold I 
I I I 
I e. Isolation I 30 dB or greater between modula- I 
I I tion output channels I 1_,. -----,. _,. -_____________ ,. ___________ 1 _____________ ' ______________________ 1 
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TABLE 6-Xl.- AUOIO CENTER EOUrPMENT ,- Cont i nued 

T~-------~~~~---~IT~A--~--~----------T---~OAETI5~-~~675~-~~~IA~T~~§~~~~-~t · 
�------------------------------------�-----------------~---------~-------I 
1,6. Earphone Amplifier 1 ". 1 
1 (1 Each Station) 1 1 
1 1 1 
1 a. Input 1 Variable over 35 dB range 1 
1 1 of given input signal 1 
1 1 1 
1 b. Output 1 With 13 dB on input attenuator 1 
1 I.the output is 20 dBm ! 3 dBm 1 
1 1 1 
1 C; Response 1 300 to 3000 Hz flat within 2 dB 1 
1 1 1 
I d. lso.lation I 40 dB or greater between input I 
1 I channels 
I 1 
1 1 
I' 7. Voice Op~rated Relay (VOX) 1 
I 1 
I a. VOX Sensitivity 1 Adjustable for input fro~ -10 dBm 
lito +10 dBm 
I I 
I b. VOX Attack t Less than 50 milliseconds 
t I 
I c. VOX Release 1 2 + 0.7 seconds, 

1 
8. Intercom Bus 1 

I 1 
a. GSE Output 1 (Not Used) 1 

1 1 
b. Swimmer OutPut 1 For recovery voice to recovery 1 

1 swimmer.s 
i 

c. Tape Recorder 1 Output for voice recording on DSE 
1 

9. Spacecraft/GSE Facility 1 The Pad COMM Switch and Volume 
Hard.l ine Voice Interface I Control are used to operate each 

I audio station's input/output 
I voice linkS with the checkout 
1 and launch facilities. 
I 

I I 
1 I . 
-.- - - -.- - -.- - - ""! - - - - - - ~ - - - - - - - - - - '!'" - - - - - - - -.- - - - - - - - - - - - - - - - - - - - - - - - - .. _ ... - .... - ------
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TABLE 6-XI.- AUDIO CENTER' EOUIPMENT..;. Concluded 

T -:- -. ----,- -"7 - - - - - -I Te M- - - -- -":' -- -- - -- - -T --~ FDNCfI 5 N -ANOJ5R- PARAMETERS - - - - - - T 
~--------------------":'--------------1-----------------------------------1 

, , 1 1 

10. Individual Volume Control~ 1 Minimum volume is 35 dB down. 1 
1 1 
I I 

11. Transmit/Receive Controls 1 40 dB isolation when function I 
,I i s not s e l e'c ted. ' - 1 
1 1 
1 1 
1 1 
1 1 
1 I 
,I 1 
I 1 
1 1 
I 1 
I. 1 
I I 
I 1 
I 1 
1 1 
I I 
1 1 
1 1 

I 1 1 
1 1 1 
1 1 1 
1 1 1 
1 I 1 
I 1 1 
I 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
I • 1 1 
I 1 1 
1 1 I 
I I 1 
1 1 1 
I , 1 1 1 _______________________________ ~ ____ 1 _______ ~ _____________________ ..;. _____ 1 
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TABLE 6-Xll.- UPOATA LINt<. EQUIPMENT 

T--~----~-~------If~A~-~--~----------T---~D~~fI~~-~~57a~~~~~~A~f~~§--~---T 
I--~--------~------~--~-------------~I----------~--~-------·-------------1 
1 1. Weight . 21 pounds maximum 1 
1 1 
I. 2. Cooling ECS Primary and/or Secondary 1 
1 Glycol Loops 1 
1 I 
1 3. Electrical Power 1 
I 1 
I a. Input Voltage 28(+2, -4) Vdc 1 
1 1 
1 b. Input POller· 8.9 watts maximum 1 
I 1 
1 4. Information Signal I 
I I 
I a. Modulatio~ Phase shift key FM modulation of 1 
I 70 kHz S-band Uplink subcarrier. I 

I 
I 
I 
I 
I 
I 
I . 
I 

b.· Sub-b it' 'ONE' , 

c •. Sub-bit' 'ZERO" 

d. Sub-bit Period 

e. Sub-bit Rate 

I 5. Message Structure 
I 
I 
1 
I 
1 

a. Sub-bit Code 

1 1 

MOdulation deviation is !5 kHz. I 

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). 

1 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 1 
1------_---_-------~--------__ ---_---1 __________________________________ _ 
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TABLE 6-XII.- UPDATA LINK EQUiPMENT - ContInued 

T·-----------~~--lf~A----~-----~-----T---~O~EfI5~~~~575~~~~~~A~fg~§~~~---T 
,------------------------------------,-----------------------------------, 

b. Message Code , Each message contaIns up to 30 , 
I InformatIon bits which consist of I 
I a vehicle address. system address. I 
I and data word (see Drawing 6.5). I 
I I 

.(1) Vehicle Address I Eight possible codes selectable I 
I by hard wire on an external I 
, connector. I 
I I 

(2) System Address I 1. Command Module Computer , 
I 2. Real-Time Command I 
I <Internal relays) I 
'3. Real-Time Command I 
, (External relays) (not used) , 
I 4. Central Timing EQuipment I 
'5. Salvo RTC reset I 
I 6. Test message A & B I 
'7. Auxiliary decoder (not used) , 
I I 

(3) Data Word. , (See Drawing 6.5.) I 
I I 

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

. a. Sub-bit Sync I Recovered by phase lock tech- , 
I niQues. Three 5 sub-bit seQuences I 
I must precede a command message· I 
, to synchronize the UDL. I , 

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

7. Decoder Operation The vehicle address decoded as I 
"access" bits are decoded I 
asynchronously (without sync). , 
Message timing in the decoder is , 
not established until after I 
vehicle address is decoded.l 

I I 
I I 1 _____________________________________________________ --------___________ 1 
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TABLE 6-~II.- UPDATA LINK EOUIPMENT - Continued 

T - - -- ... - - ~ -:- - - - - - - ITEM - - - - - - - - - ~ - ... -- -"" r---FUN EfT 0 N -AND 7 OR- is ARAMETERS - ""-'-'--T ,----:-:,---------,----.----------'--------,----------- ... ..,-- .,'--.---------._-----._-, 
, , Vehicle address recognition dis- , 
, , 'ables access bit decoding and , 
, , enables the decoding of the re- I 
, , maining message. , , , , 
, " The system address determines , 
, , information for receiving the , 
, , correct number of info bits and , 
\ \ processing a particular data Hord.\ 
, I 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. , 
, I 
'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 pOHer devi- , 
ation, the parallel 4~bit,verifi- , 
cation code to the PCM TM will be , 
as follows: , , 
E~~_§!I §1 §f ,§~ §! , , 
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 55 milliseconds , 
, PCM lBR 250 milliseconds , , , , , , , ' . " , 

---------------------------------------------------------------------------
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TABLE 6-XII."; UP DATA LINK EaUIPMENT - 'CONCLUDED 

T-------~ ·~--~---If~~-~--------~-----T---~O~ETI5~-~~575~-~~~~~~T~~§------T 
I~------·----------------------------I-----------------------------------1 

19. Internal Relays 1 1 
1 1 1 
I a. Type I 32 dovble-pole, double-throw I 
1 1 relays, magnetic latching 1 
1 1 ·1 
I b. Rating 1 2 ampere, minimum, contact rating 1 

. I 1 1 
c. Actuation Time 1 Opening or closure less than 5 1 

1 milliseconds. 1 
1 1 

d. Dc Current 1 18.7 milliamperes per relay 1 
1 1 

e. Latch-in Current 1 7.1 milliamperes per relay 1 
1 1 
1 1 
1 1 
I 1 
1 1 
1 1 
1 1 
I I 
1 1 
1 1 
1 1 
1 I 
1 1 
I 1 
1 
1 
1 
1 
I 
1 
I 
I 
I 
I 
I 
I I 
I I 1 ___________________________________ -1----_______ .; _______________________ 1 
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TABLE 6-XII~.~ .VHF RECOVERY BEACON 

T-~-----~~--~--~-IT~A----~------~----T---~o~eTla~-~~57a~~p~~~R~T~~§------T 
�------------------------------------�---------.-----------~--------~----I 

I 1. Weight I 2.7 pounds maximum . I 
I I I 
12. Cooling I Not required I 
I t I 
1··3. Electrical Power I I· 
I I I 
I a. Input Voltage I 28 ! 4 Vdc t 
I I I 
I b. Input Power I 6.9 watts maximum average over I 
I. I interruption cycle I 

I I 
4. RF Output Power t 3 watts minimum during the ON I 

I time of the interruption cycle I 
I I 

5. XMT Frequency ·1 243 : 0.0126S MHz I 
I I 

6. Modulation I Carrier is amplitude - modulated I 
I by 1 kHz square wave, 20 to 40 I 
I percent. J 
I I 

7. InterrYPtion Cycle / Modulated carrier is present at / 
I .1 the output for 2 seconds and I 
I .1 absent for 3 seconds. I 
I· I I 
I ./ / 
I I I 
II I 

I I I 
I I I 
I .1 I 
I I I 
I . I I 
II I 

I . I I 
II I 
I I I 
I I I 
I I I 
I I I 
I I I 1 ___________________________________ ~1 ___________________________________ 1 

, ,-, _. - .. . - " . . 
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. TABLE 6-XIV • ..,; VHF SURVIVAL BEACON- TRANSCEIVER 

T---------~:-----lf~A---------~-----~T---~O~ETI6~-~~576~~~~~~A~T~~§------T 
I~~----------------------------~-----I-----------------------------------1 

I 1. Weight I 5 pounds maximum including I 
I I battery pack I 
I I ' I 
12. Cooling I,Not required , 
I· I I 
I 3. Electrical I I 
1 I I 
I· a. Dc Voltage I 16.2 Vdc from self-conta~ned' I 
I I battery I 
1 I I 
I b. Power 'I Battery pack lHe 24 hours in 'I 
I, I 100% beacon operation I 
I I I 
I 4. Activation Ti_e I No appreciable warmu~ period I 
I' I I 
I 5 •. Receiver I I 
II 1 
1 a. Type I Portable, VHF AM Beacon - xcvr I 
1 I wi th integral microphone, I 
I 1 speaker, PTT ~ushbutton battery, I 
I I antenna, and test meter I 
I I I 
I b. Frequency I 234 MHz I 
I S + N I I 
I Sensitivity (----- = 10 dB) I -97 dBm minimum I 
I N I I 
1 I I 
I 6. Transmitter I I 
1 f f 
I a. Frequency I 234 MHz I 
I I I 
I b. RF Output I I 
I I I 
I (1) Beacon I 1.25 watts (peak) I 

,I I I 
I (2) Voice I 0.5 watts ~inimum '(unmodulated) I 
I I I 
I I I 
I I I 
I I I 1--__ ~--~-------_.-------------------1----__________________ -____ -_______ 1 
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TABlE 6-XIV.- VHF SURVIVAL BEACON-TRANSCEIVER - Conculded 

T------------"---ifEM--------.,--------T--"FONCfloN-ANo70R-PARAMETERS------r 
I-------~----------------------------I-------·-.,-·------------------------1 

I c. Modulation II 
I I I 
I (1) Beacon ION-OFF key by a swept square wave, I 
I I which varies in frequency from I 
I I 1000 Hz to 300·Hz at a sweep r$te I' I I of 2.5 Hz. I 
I I I 
I (2) Voice I I 
II I 
I 7. Antenna I 1/4 wav~lengthflekible whip I 
I I I 
I I I 
I I 
I I 
I' I 
I I 
I I 
I I 
I I 

. I I 

i-t--
I 
I 
I 
I I 
I I 
I I 
1 I 
I I I 
I I I 
I . I I 
I I I 
I I I 
I I I. 
I I I 
I I I 
I I I 
I I I 
I I I 1 ________ ...;"'; _________ '_...; ___ ...; '- ________ ;..;..1 ______ .:....; __________ '- _______ "';;";"..;;";" ___ 1 

"6-42 



ASTP CSM 111 

TABLE 6,.XV.,. CSM ANTENNA SWITCH, S-BAND 

T-~-----7----"-~-IT~A----------------T---~n~~TI5~-~~B75~-~~~~A~T~~§------T 
I---------------------------,.--------I---~-------------------------------1 

11. Weight· I 2.5 pounds I 
I I I 
I 2. Cooling I Not reQuired I 
I I I 
I 3. Electrial Power I I 
I I I 
I a. Input Voltage 23 to 30 Vdc I 
I I 
I b. Input Power 12 watts (For omni position) I 
I I 
I 4. Actuation Ttme 150 milliseconds maximum I 
I I 
I 5. Mechanics Non-latching, 5-position, break- I 

. I before-make I 
I I 
I 6. Isolation 40 dB minimum between RF lines I 
I I 
I I 
I I I 
I I I 
II I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I 
I I 
I I 
I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 1 ______________ ,. ___ ~_-,.----.---_--------------. __________________________ _ 
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TABU; 6.-XVI.;.. ANTENNA SWITCH, VHF 

T - - - - - - - - - -- ~-- -:onEM - - -:" - -.., -,- ~ - - - - - -T - --F ONCT T ON-AND TOR- PARAMETERS - ... ----r 
1------------------------------------1-----------------------------------1 
I 1. Weight 10.75 pounds maximum I 
I I I 
I 2. Cooling I Not reQuired I 
I I I 
I 3. Electrical I I 
I I I 
I a. Input Voltage I None - manual switch I 
I I I 
I b. Input Power I None - manual switch I 
I I I 
I 4. Actuation Time I Not appl icable I 
I I I 
I 5 •. Mechanics I Manual, 3-position, make~b~fofe-
I I break 
I I 
I 6. Isolation I 40 dB minimum between RF tlnes 
I I 
I I 
I I 
II 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I I 
I I I 
I I I 
I ·1 I 
I I I 
I II 
II I 

I I I 
I I I 
I II 
I I I 
I I. I 
I . I ." . ..... .... . '.' .. ' .' I 
---------------------------------------------~----------.---.-------------
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TABLE 6-XVI 1.- ANTENNA, CSM S-BANOOMNI 

T -- - -- ~ - - - -,. - ~-- -:- T fEM - - - - - - - - -- -.- - - .. - T- - '"j: ON efT 0 N -AN DiM -PARAMEfER§" - - - - - T ,--.----------------------------------, -------------------.. -------------- ~-, 

I. 1. Type , Helix in loaded cavity , , , , 
, 2.· Frequency , 2·100 MHz to 2300 MHz , , , , 
I 3. Gain I Gre~ter than -3 dB relative to I 
I I isotropic source between R >45 I 
I I degrees and R >145 degrees (See I 
II Item 5 below> - I 

I I I 
I 4. Polarization I Right-hand circular I 
I I I 

5. Coverage I The following coverage is appli- I 
I cable with sequential·selection 
I of the four antennas: , 
I 
I 
, 0 0 
I > -3 dB between R = 45 and 145 
I 0 0 
I > -20 dB between R = 15 and 165 

I I 0 0 
I I> -24 dB between R = 10 and 170 
I I 
I I 
I I 
I I 
I I 

GAIN WILL BE LESS 
cones, with solid 
20 degrees at the 
and SPS ·nozzle. 

I I 
I 6. Power Rating I 15 watts of CW RF 
I I 
I I 
I I 
II 

I , 
I I 

THAN -24 dB for 
angles of 
spacecraft nose 

I I 
I ______ -------------------------~--------------------- __________________ _ 
10 0 
I *Applicable for 8 = 0 to 360 l ________________________________________________ ~_~ __ __ ~~_~~ _____ ~ ______ _ 
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TABLE.6.,.XVIII.-At4TENt4A,v'HFSGlMTAR 

1': -- - - ----- - - ~ -- ~ Ii'EM~~- -.,. --.- - - --.,. --.., r---;: uNc'fTo N -AND TOR-PARAMETERS ------T ,;- -- ':' -----.--- ---.,. -- --.---.,..--.-------.---:, "".-.----.. ------'--.--~- ---------- --_.- ... --, 
" 1. Type I Scimitar blade - one inch ,thi;ck I 
I I cover for thermal protection I' 
I: '1 I 
I 2. FreQuency 'I 225 MHz to 450 MHz I 
r , . . I,· I 
I' 3. Gain I Greater than -3 dB (on axis) I 
I I relative to isotropic source. I 
I . I , 
I 4. Polarization , Slant linear I 
I I I 
/. 5. Coverage .1 Each antenna covers II hemi sphere, I 
'I approximately full coverage r 
, ., I obtainable with antennaselection.1 
I I ' I 
I '6. Power Rating I 50 watts average I 
I I I 
I I , 
i , I 
I I I 
I I I 
I I I 
I I t 
I I I 
I • I r 
I I I 
II I 

I I I 
I I I 
t I I 
, I I 
I , I 
1 I I 
I I I 
I I I 
II I 

I I I 
I I I 
I I I 
I' T I 
I I I 
! -.,. ----',....,-,.. -,..,.. ----..... ---------- -.,.- ----! --------------------- .. -- ... --"'- .. ;. ......... -! T 
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TABLE 6-XIX.- ANTENNA; VHF RECOVERY 

T----------------TfgA----------------T---~O~ETT5~-~~575~-~~~~AgTg~§------T 
1------------------------------------1--------------------------~--------I 
11,'Type . 1 10-inch erectible tape with 1 
1 1 groundplane whiskers 1 
1 1 1 
1 2. FreQuency 1 243 MHz tuned 1 
1 1 1 
I 3. Gain 1 +6 dB with respect to isotropic 1 
1 1 source, -18 dB null 1 
1 1 1 
1 4. Polarization 1 Vertical 1 
1 1 1 
1 5. Coverage 1 +70 degree elevation 1 
1 1 1 
1 1 360 degree azimuth 1 
1 1 1 
1 6. Power Rating 1 50 watts continuous 1 
1 1 1 1 1 I 
f 1 1 
1 1 1 
1 I I 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 I 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 I I 
1 I 1 
1 I 1 
I 1 1 
I 1 I 
1 I 1 
1 I I 
I I I 
I I I 
I . 1 I --------------------------------------------------------------------------
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TABLE 6""XX. - ANTENNA. ATS-FHIGH;;'GAI N 

T" ---- -- -:- ----7 ---ITEM ~ - - - ---- - - ~ - - -- -r---FUN EriON -AN.D TOR - is ARAMETERS'"7.- - - '" T 
1------------------------------------1-----------------------------------1 
I 1. Type I Multi-mode, variable gain, beam- I 
.1 I width, steerable antenna, con- I 
I I sisting of four parabolas, a.cen~ I 
I I tral horn, three-axf~ gimbal I 
I I system and control logic. I 
I I; I 
I 2. FreQuency I Transmit: 2256! 2.5 MHz I 
I I I 
I I Receive: 2077.4! 2 MHz I 
r II 
I 3. Gain (RF Axi.sl and Beamwidth I ~~l!_~QQ§ §~l~ ~§~~~!Q!~ I 
I (3 dB) for Antenna and I I 
I Electronics· Box I 0 I 
I I Wide 8.0 dB ·40.0 I 
I 10 I 
I I Narrow 25.7 dB 3.9 I 
II I 

I I 8~Y_~QQ§ §~l~ ~§~~~lQ!~ I 
I I I 
I I 0 I 
I I Wide 3.1 dB 40.0 I 
I I 0 I 
I I NarroN 23.0 dB 4.5 I 
I I I 
I 4. Polarization I Right-hand circular I 
I I I 
I 5. Coverage I Spherical except for pointing I 
I I angles where the SrDN to the high I 
I I gain antenna (HGA) line of sight I 
I I is shadowed by the CSM. Shadow I 
I I area covers approximately 401 
I I percent of sphere. I 
I I I 
I· 6. RF Power Rating I 40 watts continuous I 
I I I 
J 7. Electrical I I 
I I I 
I a. Dc Voltage I 28 (+2, -4) Vdc I 
I I I 
I b. Ac Voltage I 115/200Vac, 400 Hz, 3-phase I 1 __________________ ~~6 ___ ~ _____ ~_~ ___ 1_~_~ _______________________________ 1 
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TABLE 6-XX.- ANTENNA, ATS-F HIGH-GAIN - Contfnued 

r""O:.,.,.,..,.------.,..,.'-.,.'-Yi'EM-----,.,..,.--.,.-.,.-.,..,.,T-O:-;:ONCi'HIN-AN07oR":"PARAMEi'ERS------T 
I--------------------~---~--------~--I-----------.,.-----------------------1 

I c. Dc Power (watts) . I 16.45 (Prim), 22.84 (Sec) I 
I I I 

d. Ac Power (wattsRMS) 134.5 (Prim), 34.5 (Sec) I 
I' . I 

8 •. Weight I 94 pounds maximum I 
I . • I 

9. ACQuisition Range I 60 degrees or less from boresight I 
I axis when line. of sight is out- I 
I' side RF Scan Limits. I 
I I 

10. Track Mode Transfer· I wide track to narrow track switch-I 
I ing occurs for tracking err~rs I 

11. RF Scan Limit 

12. Gimbal Limits. 

I 
I 
I, 
I 
I 

A-ax Is 

B-ax is 

C-axis 

less than 1 degree. HGA will 
switch back to wide track if the 
tracking errors increase to 
greater than 3 degrees. 

El~ctronic limit set to correspond 
to CSM RF shadow profile. 

o 
360 Rotation 

o 
!23.5 

o 0 
+125 , -4 I 

I 
'A-, B-, and C-axi~ are each at 0 I 

degrees when B-axis is. parallel tol 
CSM X-axis and C-axis forms a I 
ri~ht angle with A-axis. 

When onboard pitch and yaw fndi
cators read 0 degrees, A-axfs 
eQuals 0 degrees, B-axis eQuals 
o degrees, and C-axis eQuals 
+90 degrees. 

1----______________________ ~ _________ 1 __________________________________ _ 

I 
I 
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PCN-l 

TABLE6-XX .• - ANTENNA, ATS-F HIGH-GAIN - Concluded 

T-----..:...:.--------~Tf-M-.:.~-..:----:;.~-----T.;..;..;.FCiNCfION;..AN57OR.;.PARAMEfERS~-----T -_________________ t.________________ _ ___ -----------.------------______ _ 
13. Scan Warning Limit 

14. Deployment 

15. Inhibit Scan Limit Mode 

16. Track Error Input Filter 

a~ Response 

b. Rolloff 

Warning limi~ is set 
15 ! 1 ·degoUJside RF. Scan Limit 

Deployment is initiated by iLA 
panel deployment. The HGA boom 
is pivoted in the (:Ieployment 
mechanism by spring-loaded push 
push arms. DeployMent period is 
nominally 10 seconds. 

The Inhibit Scan LimIt Mode 
selected by PNL 230 control switch 
will drop the scan limit and 
scan warning limit functions 
15 degrees away from the normal 
limit functions in the direction 
of negative pitch. 

·Flat dc to 600 Hz within :!: 1 dB 

Down 3 dB at 700 Hz with rolloff 
at 36 dB per o-ctave. 

l ___ ~ _____________ ~ __________________ l _____ -----_~ ______________________ _ 
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TABLE 6~XXI.- ~TS-F OIPLE~ER/SWITCH' 

T - - - - - - - ~ - - - - -:- --IrE M - ~ - - ~ - ~- ~ - - -- - - - T - ~ - FUN Cf I a N -AND! aR-PARAME·TERS - - - ---r 
�-----~----~~-:-~---------------------I-----------------------------------1 

I 1 •. Weight I 3 pounds . I 
I I I 
12. Electrical I I 
I I I 
I a. Voltage I 28 :!: 4'ydc for switching I 
I I I 
I b. Power I 2 watts I 
I I I 
I~. Frequencies/Bandwidth I Center FreQuency/1 dB Bandwidth I 
I I I 
I· B •• XMIT (Channel 1&2) 2256.0 MHz/12 MHz I 
I I 
I b.RCV 2077.4 MHz/3 MHz I 
I I 
I 4. Isolation 80 dB between transmit and I 
I recei ve ports. I 
I I 
I 5. Insertion Loss Not more than 1.0 dB I 
f Transmit and 2.0 dB receive. I 
I ' I 
I 6~ RF ·Power Limit 50 watts CW minimum each trans- I 
I mit port. I 
I I 
1·7. Impedance/VSWR I VSWR not more than 1.3: 1 at any I 
I I port with other ports terminated I 
I I in 50 ohm load. I 
I I I 
I I I 
I I I 
I I I 
I. I I 
I I I 
I I I 
I 1 I 
I I 1 
1 1 1 
I. 1 1 
1 1 1 
1 1 1 
1 1 1 1 ______________ ~--_------------------1----------------___________________ 1 
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TABLE 6-XXH;;."RF TRANSFER SW.ITCH. 

. , 
r-~----------c~--iTEM---~:-------.~"'---r-"FONCfloN-AND7ORr'iS;ARAMETE.RS'---:---r ,--,. -,. --- -.. --.. _ .. ----,. -------------.--- t -.-,. -- -------,- -----.,.,.,.,. ---·,.,.'-·---·----1 

1. Weight 1 1/4 pound 'I 

2. Electrical 

a. VoLtage 

b. 

3. ,·FreQ,uency Ran.g,e· 
/ 
/ 4. VSWR 
/ 
/ 
/ i. rn~ertion Lo.s 
1 
r 6. Power Rating 
/ 
/ 7. Switching Contracts 
/ 
/ 8. Switching Time 
/ 
/ 
/ . 
/ 
/ 

28 ! 4 Wc 

3 watts 

2250 to 2262 MHz 
1 
/ 1.30: 1 ma'ximum wi:th· conMietors 
/ term';nated i.n ma.tc.·h,ed' l.oad's;. 
I 
I 
1 

0.25 dB maximum, 

1 watt average 

Break before make 

No t gr ea t er than 25 m H lis~'cl?nds. 

1 
1 
I 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I , 1 
/ 
/ 1 
/ / 
I I 
1 1 
I I 
1 t 
I I 
I 1 
/ 1 
/ 1 
I / 
/ 1 
/ / / 
I. 1 . ' .... ... ." /. ------,------------,--_._._-----------'------_._----------------------,---,------,_._---
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TABLE 6~XXIII~-VHF DIGITAL RANGING GENERATOR 

T---~----~-------ITEM---------------~T---FONCTloN-AN57OR-PARAMETERS------T 
I-----------~-----------------~------l------------J----------------------, 
I 1. Weight , 7 pounds maximum , , , , 
'2. Cooling , ECS Primary and/or Secondary , 
I , Glycol Loop , 

" , I 3 •. Electrical Power I , , , 
a. Input Voltage I 28 :!: 4 Vdc , , , 
b. Input Power , 10 watts maximum , , , 

4. ·Ranging Accuracy· I +450 feet maximum error at 500 
, - feet for ranging system: 
, :!:180 ft random :!:270 ft bias , 

I , 
I 5. Range Tones I 247 Hz (coarse), 3.9 kHz 
, , (medium), 31.6 kHz (fine> 
I I 
I 6. EMS Interface I 
I I 
I a •. Range Data Signal I Serial pulse train output to 
I I count up EMS range display to 
I I desired range in 0.01 n.mi. 
I I (60.761 feet) increments. 
I I 
I b. Maximum Unambiguous Range I 327.68 n.mi. for initial range 
I I display. 
I I 
I C. Countdown Command Signal I When range is decreasing, a 
I , countdown command precedes each 
I I range data pulse. 
I , 
I d. Reset Pulse Signal I Resets EMS range display to zero 
I I when: 
I . I 
I I , , 
I I 
I I I 1-___________________________________ 1 _____________ ~ __ -------____________ 1 
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TABLE 6-XXIII,-VHF DIGITAL RANGING GENERATOR - Continued 

T-----~~-~------~Tf~R----------------T---~O~EfYa~-~~575~-~~~~R~f~~§------T 
I--------------------------------~---I-----------------------------------

I I a. Data Good test fails 
I I 
I I b. Reacquisition seQuencels 
I I initiated. 
I I 
I I c. Range rate is greater than 

',800 feet/second. I I 
I I 
I 7. CMC Interface I 
I I 
I a. Range Data Signal 
I 
I 
,I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

b. Command Rea~out Input 

c. Range Strobe Input 

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

3.2 kilobit/second pulse train 
from CMC to clock D~t the range 
data signal 

3.2 kilobit/second pulse train 
from CMC to provide internal 
timing for loading range data 
into range data register. 

I d. Data Good Signal A Data Good test is initiated by 
I the range strobe input just prior 
II· to loading the range dat~ regis-
I I ter and prior to permitting the 
I I output register to be clocked 
I lout to the CMC. Absence of the 
I I Data Good sign~l for two succes-
I I sive tests will result in a CMC 
I I alarm. 
I I 
I 8. Data Good Signal I Data Good test is performed only 
I I during the following periods: 
I I 
I I 
I I 
I I l ____________ ~ _______________________ l _______________________ ~ ___________ _ 
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TABLE 6-XXIII.- VHF DIGITAL RANGING GENERATOR - Concluded 

T---------..,~-----nEM----------------T---FONCfI5N-AN575R-PARAMETERS------T ------------------------------------1-----------------------------------1 
I a. Range reacQu~s~t~on sequence I 
I (~nitiated by VHF rang~ng I 

··1 reset switch) I 
I I 
I b.· CMC range strobe sequence 
I 
I Data Good test will fa~l under 

\ I the following conditions: 
I 
I a. Fine tracke~ loses lock 
I during f~ne tone track~ng. 
I 
I b. Range rate of greater than 
I 1800 feet/second 
I 
I c. Coarse tone tracker ~s locked 
I to an ambiguous null. Th~s I 
I . condit~on is corrected by I 
I the ~nternal log~c wh~ch I 

I· I forces the tracker to reac- 1 
1 I Quire dur~ng aCQu~sition. 1 
I I I 
1 I I 
1 I I 
I I 1 
1 I I 
I I I 
I I I 
1 I I 
I I I 
I I I 
I I I 
I II 
I I I 
1 I I 
I I I 
1 I I 
I I I 
I I 1 
1 1 I 
1 1 I 
------------------------~-------------------------------------------------
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TABLE6-XXIV.~ BUFFER AMPL1Fr~R 

T~----:-~---------TfEM--:--------------T---FONCfloN-:AND7oR"'PARAMETERS---:---T 
I-----------~-~---:------------------- --:----:--:--:-:--:---,..----:-:-:-:-~-:------:--I 

I 1. Weight 2.5 pounds I 
I I 
I 2. Coo ling Not reQui red (not ECS coldplated) 
I 
I 3. Electrical Power 
I 
I 
I 
I 
I 

a. 

b. 

Input Voltage 28 (+2, -3) Vdc 

Power Consumption 5 watts 

I 4. In~ut Signals 
I 
I 
I 
I 
I 
I 

a. 

b. 

S~rlal Time Code (STC) 
1 i m i ng 

1 PPS Ti m i ng 

IRIG "B"without oPtional final 
straight binary seconds count 

1 Hz square wave 

I 5. Output, Sigh~ls 
II 
I a. STCTiming There are four (4) electrically 1 
I isolated IRIG "B" time code I 
I outputs I 
I I 
I b. PPS Timing There are four (4) electrically I 
I isolated 1 PPS outputs I 
I I 
I 6. Phase correlation and coinci- The inputs and their respective I 
I dence isolated outputs are within 100 I 
I· nanoseconds I 
II 
I 7. Input-output Isolation Short circuit protection between .1 

.1 channels, inputs, and outputs . I 
I I 
I 8. SNR 70 dB (mi n) for each output I 
II 
II 

I I 
I I 
I I 
I I 1 __________________________________ ----__________________________________ 1 
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TABLE 6-XXV.- DATA STORAGE EOUIPM~NT (DSE) 

T-~::-~~~-~~:~---If~A~---------------T---~o~efI5~-~~575~~~~~~A~f~~§------T ------------------------------------,---------------:-------------------, 
1. Weight . '42.5 pounds , , , 
2. Cooling , ECS Primary Glycol Loop , , 
3. Electrical , 

4. 

a. Dc Voltage 

b. Ac Voltage 

c. Total Power Consumption 

Operational Stabi l i ty 

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 

28 (+2. -3) 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 +0.5% 
of specification with 400 -Hz 
absolute power frequency 

, , , , , 
" 

I 
I 
:1 

J 
3X peak-to-peak (max) with no 1 
vibration present; flutter band- , 
width will be from 0.2 to 1250 Hz.J 

I 
3X peak-to-peak (max) with np' ~ 
vibration present; flutter band- " 
width will be from 0.2 to 2500 Hz.l 

1.6 or 51.2 kbps 

:, I, 
:" 

'I I, 
I b. Level .. 1 .. = 6 :!:. 8 Vdc II 

r , I, I , 
,I 

----------------------------------~-

, 
1 ___________________________________ _ 
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TABLE 6-XXV.- DATA STORAGE EQUIPMENT (DSE) -Continued 

T----:---------:-~---TfEM----------------T---FONCTION-:AN575R-PARAMETERS",,--":"'-T 
I - -- - - -:-- - ~ - - - -- -:- - - -.., - - - - - - - - - - - -,- - -- - ,,- - - - - - -: -- - - - "".- - - - -.., - - - -.., --.,. -- -- -.., . ..., - I 
I +.8 1 
I ' '0" = Vdc 1 
1 -.0 1 
1 c. Type NRZ-L 1 
1 4 1 
I d. Frequency Stability 5 parts in 10 1 

1 1 
1 6. CSM PCM Output .1 
I, 1 

1 a. Bit Rate 51.2 kbps 1 
1 1 
1 b. Level "1"=6:!:.6Vdc 1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

.1 
1 
1 
1 

c. 

d. 

Type 

B.i t Error Rate 

(nHBR Dump 

( 2 ) LBR Dump 

1 7 .. tSM pcM Data Rate Timing 
.1 
1 a. Wave Form' 
1 

1 
1 

b. Frequency 

1 . c. Level 
1 
1 
1 
1 
1 

1 

1 
1 "0" = 
1 
1 
1 NR2-L 
1 
1 
1 
1 1 in 
1 
1 3 in 
1 
1 
1 

5 
10 

5 
10 

1 Square 
1 

+.5 
Vdc 

-.0 

(max) 

(max) 

I 1.6 or 51.2 kHz 
I 
I "1" = 6 +.8 V 
1 
I 
I "0" = 0 
1 
1 
I 

+.8 
V 

-.0 

1 
1 
1 
1 
1 

1 
1 .1---------- _________________________ -:1 ______________________ ~-----~-------
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TABLE 6-XXV.-DATA STORAGE EQUIPMENT (DSE)- Continued 

T--~-~---~~---~--Tf~~-------~--------T--~~O~~fTa~-l~57a~-~l~l~~f~~§------T 
-------~--------------~-------------,-----------------------------------, 

8. SIM PCM Input (not used) , , 

a. Bit Rate 
" 
, 64 kbps , 

b. Level "1" - 5 :1 Vdc 

"0" = 0 :.6 Vdc 

c. Type NRZ-L 

9. SIM PCM Output (not used) 

, a. Bit Rate 64 kbps 

b. Level '''1'' = 6 :.6 Vdc 
I , 
, , "0" = 0 , , 
, c. Type , NRZ-L 
I , 5 

+.5 

-.0 

~ , d. Error Rate I 3 in 10 (max) 
I , 
'10. SIM PCM Data Rate Timing , 
, (not used) , , , 

Vdc 

, a. Wave Form' , Positive' 'Rectangular:' Pulse , , 
, b. Frequency , 64 :1X kHz 

" , 
, c. Level , "1',' = 5 +1 V 
, 1 

, , , , , , , , , , , , , , , , 

, , "0" = 0 :.6 V 
, , 1 
111. LM PCM Data (not used) , , 

, " , a. Bit Rate 11.6 kbps , 
1 , , 

, b. Type , Serial, Manchester Code , 
I I I 
1 ______ ------------------------______ 1 ______ ----------~ ____________ ~ __ ~ __ 1 
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TABLE 6":XXV.-OATASTORAGE EOUIPMENT(OSE) - Continued· 

T------:--~~--~--Yf~~--~-~-----~~----T--·~O~EfY5~~~~575~-~~~~A~f~~§::----T 
1----------------------------------:-1-------------------~--~------------I· 

112. Analog Inputs I I 
II I 
I a. Level I 0 to 5 Vdcl 
I I I 
I b. Frequency I I 
I I I 

(1) 1.875 ips I 12.5 to 2500 Hz I 
I I 

(2) 7.5 ips I 50 Hz to 10 kHz I 
I I 

c. Frequency Response I I 

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

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

(2) 1.875 ips- Record and I 6 dB (max) between 12.5 and I 
60 ips Playback 2500 Hz. I 

I 
d. Playback Voltage Within 2 dB of the input at I 

1000 Hz I 
I 

e. Distortion 2% (max) I 
! I 
I f. Signal-to-Noise Ratio(SNR)I 
II 
I (1) 1000 Hz output of 5 35 dB (min) I 
I volts peak-to-peak I 
I I 

,I (2) 10,000 Hz output of 5 30 dB (min) I 
I volts peak-to-peak I 
II 

I g. Output Voltage 5 Vdc +5% peak-to-peak at 1000 Hz I 
I I 
In. CapabiL i ties and Character- I 
I istics I 
I I 
I a. Tape Length 2262 ft (min) I 
I I I 
I b. Tape Width I 1 inch I 
1---~----- ___ ---------_------ _____ ~ __ 1 ________________ ----- ______________ 1 
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TABLE ~-XXV.- DATA STORAGE EOUIPMENT eDSE) - Continued 

T - - -- - -- ---- ..,---- Ii'EM------ ------ -- --T ---;:uNcfHifr AND 7 OR-PARAMETERS - -- ---T 
1-·-----------------------------------1-----------------------------------1 

Ie. R e cor d Tim e s I 4 h r s, a t 1. 875 ; psi 
I I 60 min, at 7.5 ips I 
I I I 
I d. Playback Times I 7.5 min LBR at 60 ips I 
I I 60 min HBR at 7.5 ips I 
I I I 
I e. Rewind Time I 7.5 min (full tape) at 60 ips I 
I I I 
I f. Record/Playback Tracks I I 
I I I 
I (1) 6-Analog I 3 active and 3 spare I 
I I I 
I (2) 1-CSM PCM I 1.6 or 51.2 kbps, NRZ-L I 
I I I 
I (3) 1-SDS PCM (not used) 164 kbps, NRZ-L I 
I I I 
I (4) 1-LM PCM (not used) I 1.6 kbps, Manchester split-phase I 
I I I 
I (5) 1-Voice I CSM/VHF I 
I I I 
I (6) 1-Timing I 500 Hz in LBR I 
I I No Timing in HBR I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I II 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 1--______________ ~ __ ~ __ ~ __ ~ ___ ~ ______ 1 ________________ ----------_________ 1 
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TABLE 6-XXV.- DATA STORAOEEOUI~MENT (DSE) -Concluded 

T::::::::::::::-:TfSM----------------r--i=UNCfToN-AND7oR-PARAMETER§------T " ",:, ....,.. -----------------;--- ---:,-----..,--..,----:----,..--------------1, 

I 
1 

14. Tape Recorder Mode: 

Data ,". . 

Record 
Source 

Speed Contro 1 
-

Playback 
'. 

Data Speed Control Data 

1.87S .ips Voice 60 irs Voice 
CSll Git Rate l.6 kbps (32:1 ) Auto Sl.2 kbps 

L 
I. 1 
I 1 .... _- ...... ---- Select '. ----------- - .......... , Speed ----- .. --- .. -.. -

S,,; tch ' Voice 7.S ips Select Voice 
7. Sirs 51.2kbps (1 :1) ( 2) Sl.2 kbps . 

SOS Gi t Rate Auto 
(1 ) 7. Sips Select I 64-kbps 7.S ips Speed 64-kbps 
(3) S'litch Analo~ Select Analoo 

( 2) 

Tape Recorder 
lJ.l l.87S ips Git Rate 60 ips LM Pefl Sl.2 kbps 
(3) ---------- Select 1. 6 kbps Switch ....... --_ .. _----

7.S ips Switch ( s49) 12.8 kbps 

Auto 
4-kbps Bit Rate 4-kbps 7.S ips Speed 4-kbps 
SCI 7. Sips Select SCI ( 1 : 1 ) Select SCI 
Data Swi tch Data ( 2) Data 
(1) 

I. 1 
I 1 
I 1 
I I 
I I 
I I 
I I 
I I 

~ I 
I I 
I. I 
L I' 
I I 
I I 
I 1 
I I I Ilotes: (1) Requires CSllllGR selection. I 
I (2) Auto speed select circuitry is controlled by the 1 
I presence (LBR) or absence (lIBR) of a SOD-Hz signal I' 
I on track IIBR. 1 of the tape. 1 

I (3) rIot Used. 1 
I I 
I 1 
1 1 
I 1 1 ________________ ~ ___________________ • _________ -------_- __ -______________ 1 ' 

6-62 



ASTP CSM 11'1 

TABLE 6-XXVI.- DATA CONDITIONER <TRDC) 

. . . 

T- .. ---'------~--.;-:-ITEM-------- ... -------T---FONcfT(iN-ANDioR-PARAMETERS------T 
I-----------------:---------~----------,----------------------~-~--------:-, 

I 1.. Weight' I 4 pounds ma~imum ' I 
I I' I 
I 2. Cooling I ECS Primary Glycol Loop I 

3. Electrl6al Power 

a. Dc voltage 

b. Power consumption 

4. 51.2 kbps PCM Inputs 

Bi-phase Space 

b;' NRZ-L 

I (cooling not required) I 
I I 
I I 
I I 
I 25 to 30 volts I 
I I 
I 5 watts maximum I , , 

51,200 ! 768 bits per Second 

Synchronous with bi-phase input 
within !5 microseconds. 

I , , , , , , 
, c. Stability Jitter is t~pically a frequency , 
, modulation of the input signal , 
, at a 10 Hz to 1250 Hz rate with , 
, maximum deviation of +11 (10 Hz tot 
I 50 Hz) and !21 (50 Hz-to 1250 Hz).' , , , 
I 5. 64 kbps PCM Inputs (not used) , , , , , 
, a. Bi-phase Space , 64,000 ! 960 bits per second , , , , 
, b. NRZ-L , Synchronous with bi-phase input , 
, , within !5 microseconds. , 
, I . I 
I c. Stability I Jitter is typically a frequency I 
I I modulation of the input signal at I 
I I a 10 Hz to 1250 Hz rate with max- I 
I , imum deviation of +11 (10 Hz to I 
I , 50 Hz) and !21 (50-Hz to 1250 Hz).1 
I I I 
I I I 
I I I I II 
1 ______ --------.;---------------______ 1 ______ ---------- ___________________ 1 
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TABLE 6-XXVI. - DATA CONDIT ION,ER <TRDC) - Conti nued 

T-----.-----------ITEM------~--~-~-:---T---FONcfJON-AN57OR-PARAMETERS------T 
1-----------~--~----~----~-·----~~---1---~---7------------~--------------I 

I 6. 51.2 kbps PCM Output I Two buffered. time-stabJlized I 
I I NRZ-L signals I 
II I 
I a. Bit Rate I 51.Z00 ! 768 bits per second I 
I I I 
I b. Stability (maximum fre- I 0 to 10 H2 (same .as input) I 
I Quency modulati~n of outputl 10 Hz to 50 Hz (!1% to !d.01%) I 
I signal) I I 
I I 50 Hz and higher (!0.02%) I 
I I I 
I I 8 I 
I c.' Bit Error Rate I Less than 10 due to data condi- f 
I. I t ion e r I 
I I I 
I d .. Bit Time I 15.6 microseconds nominal. Rise I. 
I I and tau time. less than 2 micro- I 
I I seconds between 10 and 90 percent I 
II points. I 
I I I 
I' 7. 6~ kbps PCM Output (not ~sed) I Time .stabilized NRZ-L si~nal I 
I I I 
la; . Bi t Rate I 64.000 ! 960 bi ts per second I 
I I I 
r b: Stability (~aximum fre- I 0 to 10 Hz (same as input) I 

Quency modulation of o~tPutl 1~ Hz to 50Hz (+1% to 0.01%), I 
signal) I 50 Hz and High~r-(!0.02%) I 

I I 
I 8 I 

c. Bit Error Rate I Bit Error Rate 10 due to data I 
I conditioner I 
I I 

d. Bit Time . I 15.6 microseconds nominaL. Rise I 
I and fall t i me l e sst h an 2 m i c r 0 - I 
I seconds between 10 and 90 percent I 
I points. I 
I I 
I I 
I I 
I I 

I I I 1-------------_______________________ 1 ________________ -------_-----__ --__ 1 
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PCN-l 

TABLE 6-XXVI.- DATA CONDITIONER (TRDC) - Concluded 

T---------~------tT~A---------~------T---Fo~eTI5~-~~D75~-P~~~A~T~~§------T ------------------------------------ ----------~------------------------I 

8. Fail Safe In the event of loss of stable I 
clock lock, input clock lock, or 
power supply output, the Quad 
redundant fail safe switches will 
throughput the unconditioned 
NRZ-Ldata. 

9. Lockup Time 

I 
I 
I 
I 
I 
I 
I 

Nominal lockup time before data 
conditioning occurs is 1 second. 

1 __ ~ _________________________ -_______ 1 ___________________________________ _ 
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TABLE 6-XXVII.- COLOR TELEVISION CAMERA 

T-------7"--------TfEM---------:-7"~--~-T---FON,CT.yON-ANDIOR-PARAMETERS------r 
1----------p------~------------------1------~----------------------------1 
I 1. Weight I Camera 16.0 pounds I 
I I Lens (SKYLAB) 1.3 pounds I 
I I Lens (zoom) 4.5 pounds I 
I I I 
I 2. Cooling I Not reQuired I 
I I I 
I 3. Electrh:al Power J I 
I I I 
I a; Input Voltage I 28 Vdcl 
I I I 
I b. Input Power , I 31 watts (camera) I 
II 2.5 watts (monitor) I 

I I 
I 4. Activation time I Instant on 
I I 
I 5. Resolution I ,200 TV lines-per-picture hei,ght 
I I 
I 6. Scanning rate I 
I I 
I a. Lines I 525 scan lines per frame 
I I (2:1 interlace) 
II 

I b. Frames I 30 frames per second 
I I 
I 7. Video Bandwidth I 4.0 MHz with ape;ture correction 
I I +3 bd response in 200 TV lines) 
I I -limited to 2.0 MHz by CSM FM I 

I transmitter. I 
I I 

8. Illumin~tion Levels I 1 to 10,000 foot-candles at SIN ofl 
I 35 dBm. (20 watt flourescent I 
I lamp ~ 4870 foot-candles.) I 
I I 
I I 

9. Aspect Ratio f 4:3 I 
I I 
I I 
I I 
I I 
I I 

---------------,----,;,---------_------1 ___________ , _____ ----------------___ 1 
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TABLE6-XXVII.- COLOR,TELEVISION CAMERA- Continued 

T---------:------~TfEM-.;---,------ .. ----T--'-FONCi'I5N-AN575R-PARAMETERS------r 
I------------~-----------------------I-----------------------------------1 

110. Opt; cs 1 Eh~Q_QL'ii!l!! ~!H!!:_Q21~£!-QiH:. I 
I I 

a. Zoom Lens (6:1> I 7 deg Focused Z4 in. to 00 I 
I 43 deg Focused 20 in. to 00 I 
I I 

b. f-stops I 4.4 to 44 continouSly variable I 
I I 

c.' Focal Length I 25 to 150 mm I 
I I 

d. Wide Angle <3:1) ~oom Lens I Ei!l~Q_QL'ii!l!! I 
I I 
I 50 degrees I 
I 108 degrees , 
I I 

e. f-stops I 3.5 to 35 continously, variable I 
I I 

f. Focal Length I 9 mm to 27 mm I 
I I 

11. Video Output I -0"75 to 2.75 peak-to-peak, sync I 
I tip-to-peak white into 100 ohm I 
I load 1 
1 I 

112. Connectors lOne video. one power I 
I I I 
113. Motor 1 1798.2 rpm synchronous motor. 3:1 I 
1 1 reduction gear drives color wheel 1 
1 1 1 
114. Color Wheel 1 Six segment 59 9.4 rpm wheel pro- I 
1 I vides the color field rate I 
I I 59.95 Hi " 
I I I 
115.ALClAge Range 1 1000:1 I 
I I I 
116. Gray Shades I 7 shades (ETA Logarithmic) 'I 
,I I I 
I I 0 0 I 
117. Temperature Sensor Range I -55 to 55 C (-67 to 140 F) I 
I I I 
I I I 
1 1 I 1 _____ ~ _______ ~ ______________________ 1 ___________________________________ 1 
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TABLE6-.XXVII.- COLOR TELEVISION CAMERA '- Continued 

.T----------------nEH--------------,--T---;:ONCfIoN-AN070R-PARAMETERS------T 
,-,.----,------.~--------.-~----- ---,------1--·-'- ~'-----..,'------..,---..,-------------I 

18. Col~r Lo~k 1 In slave mode. the maximum time 1 

19. 

1 

Vertical IQt~rval Test SIgnal 
(VITS) 

1 for color lock after receiving 1 
1 a color sync signal 'fr·om a master 
1 camera is 27.5 seconds. 
I 
I VITS provides: 
I 
1 a. Amplitude referance signal 
1 (Line 18) 
I 

b. Red field identifier signal 
(Line 18) 

c.Test signal (Line 19, Fields 
1 and 2) 

(1) System gain 

(2) Linearity 

(3) Frequency response 

1 (4) Transient response 
1 

1 d. Camera temperature signat I 
1 (Line 18) 1 

'1 I , 
1 e. Camera 10 (Line 16) 1 
1 I 
120. Automatic Light Controt I 
I I 
I a. Average Camera responds toa SOpe'rc!!nt I 
I bright area within the field of I 
1 vie w for 0 u t s i de 5 c e ne s • I 
1 1 
1 b. Peak Camera responds to a 0.5 percent I 
I' bright area within the field of 1 
I view for inside scenes. I 
1 I 
1 1 
1 1 I 
-----------------~----~--~-~---~---------~~~-------~---~--~-----~---------
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TABLE 6-XXVII.- COLOR TELEVISION CAMERA - Concluded 

T----------------ITEM--------~-------T---FONcfloN-AN57OR-PARAMETERS------T 
1------------------------------------1-----------------------------------1 
121. Linear/GAM 1/2 Control 1 1 
1 1 1 
1 a. Linear 1 For interior cabin scenes 1 
1 1 (low contrast scenes). 1 
I I 1 
I' b. GAM 1/2 1 For external scenes 1 
1 1 (high contrast scenes). 1 
122. Master/Slave Control 1 1 
1 1 1 
1 a. Master 1 Camera uses internal sync signals 1 
1 1 and provides sync (horizontal, 1 
1 1 vertical, and color lock) output 1 
1 1 for slaving other system cameras. I 
1 1 1 

b. Slave 1 Camera operates as sync slave to 1 
1 master sync camera. 1 
1 1 
1 1 
I 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
I 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
I I 
1 1 
1 1 
1 1 
f 1 
1 1 -------------------------------------------------------------------------
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TABLE 6.-XXVrIL- TV MONITOR 

r----------------IfEM----------------r---FONCfloN-AN075R-PARAMETERS------r 
I-~----------------------~---------~-I-----------------------------------1 

I 1. Weight I 2 pounds 
I I 
I 2. Electrica.l I 
I I 
I a. Dc Volume I 28 ! 4Vdc 
I I 
I b. Power I 3 watts 
I 
I 3. Controls 
I 
I 
I 
I 

a. Vertical Hold 

b. Horizontal Hold 

Brightness 

d. Contrast 

e. Power 

4. Use 

50:1 range 

50 percent above cutoff to 
saturation 

OFF-ON 

I 
I 
I 
I 
I 
I 
I 
I 
I 

The monitor provides crew viewing I 
I of actual camera picture trans- I 
I mit.ted so that f-stop, light I 
I level, zoom position and focus I 
I can be properly accomplished. I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I II 
I I 
I I 
I I 
I I I I. I 1 ____________________________________ 1 ______________________ --___________ 1 
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TABLE 6-XXIX.-VIDEO TAPE RECORDER 

T----------------TTEM----------------T---FONCTToN-AN57OR-PARAMETERS------T ,------------------------------------,-----------------------------------, 
11. Weight 1 1 
1 1 1 
1 a. Transport Unit 144 pounds 1 
1 1 I 
1 b. Electronics Unit , 50 pounds 
1 1 
, c. Cables I 2 pounds 
1 1 
1 2. Cooling , Crew a suit hose 
1 1 2 
1 3. Electrical 1 
1 1 
1 a. DC Voltage 1 27 + 3,-4 Vdc 
1 1 
1 b. Power 1 
, 1 

VTR Power ON 1 20 watts 
TM Power ON 1 5 watts (additional load) 
lnterleaver Power ON 1 15 watts (additional load) 
HW Motor ON I 68 watts (mode total) 
Record 1 125 watts (mode total) 
Playback 1 124 watts (mode total) 
Rewind 1 86 watts (mode total> 
Fast Forward 1 86 watts (mode total) I 

1 1 
4. Video Recot'ding TechniQue 1 FreQuency Modulation I 

1 1 
5. Tape , 1 

1 I 
a. Width. I 2 Inches I 

I I 
b. Length 1 2000 feet (1800 feet minimum I 

, usabel length) I 
I I 

c. Speed I 12 ips (Record or Playback) I 
1 48 ips (Rewind or Fast Forward) I 
1 1 
I I 
1 , 
, 1 1 ____________________________________ 1 ___________________________________ 1 
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TABLE 6-XXIX.- VIDEOTAPE RECORDER - Concluded 

T----------------If~R----------------T---~O~EfI5~-~~575~-~~~~R~f~~§------T 
,------------------------------------,-----------------------------~-----, 

'6. Scan Mode , Transverse Scan using 4 heads I 
I I I 
I 7. Scan Speed I 1964 inches/second I 
I I I 
I 8. Head Wheel Speed 1 18,750 revolutions/minute 1 
1 , 1 
19. Temperature Sensors 1 1 
1 1 1 
I a. Electronic Unit 1 -30 to +70 deg C I 
1 1 1 
1 b. Transport Unit 1 -30 to +70 deg C 1 
1 1 I 
1 , 1 
, 1 I 
1 , 1 

I I I 
1 I , 
, I , 
, I I 
1 I 1 
, , I 
1 1 1 
1 1 1 
I 1 1 
I I I 
1 1 1 
1 1 I 
, , I 
1 1 I 
1 1 1 
1 I 1 
1 1 1 
1 1 1 
1 1 1 
1 I I 
I 1 I 
1 I , 
1 1 1 
1 1 I 
1 1 , 1 ____________________________________ 1 ___________________________________ 1 
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TABLE 6-XXX.- VIDEO SYNC BOX 

T----------------Jt~A----------------T~--~O~EfJ5~-~~575~-~~~~A~f~~§------T ,------------------------------------,-----------------------------------1 
I 1. Weight 1 1.25 pounds 1 
I I I 
I '2. Cooling I Not required I 
I I , 
I 3. Electrical I I 
I I , 
, a. Dc voltage I 28 ! 4 Vdc I 
I I I 
I b. Power I 5 watts I 
I 1 I 
I 4. Horizontal Sync Amplitude 12.4 volts 1 
1 1 1 
I 5. Horizontal Sync Width 1 5.0 microseconds 1 
1 , 1 
1 6. Horizonta·l Sync Delay 1 50 nanoseconds 1 
1 1 1 
1 7. Color Pulse Amplitude 1 2.4 volts 1 
I 1 1 
1 8. Color Pulse Width I 5.0 microseconds 1 

I 1 1 
I 9. Color Timing 1 16 microseconds 1 
1 1 1 
110. Use I Receives composite video from 1 
1 1 SoyUZ to camera and strips out 1 
lithe sync signal for TV sync of 1 
1 1 eM and OM TV cameras. 1 
1 1 I 
1 I I 
1 I I 
1 1 1 
1 1 1 
1 1 I 
I 1 I 
1 1 I 
1 1 1 
1 1 1 
I I 1 
1 1 1 
1 1 1 
1 1 1 1 _____ ~ _____________________ ~ ________ 1 ___________________________________ 1 
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TABLE 6-XXXI.- VIDEO PROCESSING AMPLIFIER 

T----------~-----ITEM----------------T---FONCTIoN-AN57OR-PARAMETERS------T 1------------------------------------1-----------------------------------1 
1 1. Weight 1.25 pounds ' I 

I I 
I 2. Cooling Not reQuired I 
I I 
I 3. Electrical I 
I I 
I a. Dc Voltage 28 : 4 Vdc I 
I I 
I b. Power 3.2 watts I 
I I 
I 4. Video Gain 0.96 ~oltsJvolt I 
I I 
I 5. Video Delay I 60 nanoseconds 
I I 
I 6. White Clipping Level I 2.70 volts 
I I 
I 7. Sync Amplitude I -0.76 volts, 
I I 
I 8. Sync Delay I 90 nanoseconds, 50 nanoseconds 
I I rise time 
I I 
I 9. Use I Ensures continous transmission 
I I of sync signal when video is 
I I switched from camera to camera. 
I I Sync is derived from a single 
I I camera and mixed wi th video in 
I I processing amplifier. 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I l _________________________ ~ __________ l ___________________________________ _ 

6-74 



7 INSTRU. 
MENTATION 



SECTION 7 

I'ISTRUMENTATION 

7.1 GENERAL 

CR'~ 
SC 111 

This. section contains instrumentation data for CSlf 111. The notes, 

definitions, and tables are arranged to precede the drawings to which 

they arp. related. 
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TABLC 7-1 SImlAL CO'1DITIOllI!lr. EQllIl"'E~IT (~Cr.) I'll TUl.Mr:TCn LIllTrlr. 

SCO'391' 
SCOOIIOI' 
Sl1~!J17!" 

CC0175'l' 
CC0176'1' 
CCOl77T 

CC0200V 
CCO?03V 

CC020GV 
CC02n7" 
CC0210V 
CC0211V 
CCO?12" 

ccn215C 
CCO?22C 
Cr:0223C 
CC0224C 

SC2I"J:11T 
SC2032T 
SC2033T 

SC2004'r 
Sr:2035T 
SC201liT 

SC2113C 
SC2114C 
SC2115C 

SP0266X 

CH3635X 
C1I3636X 
C1I3630X 
Cll3639X 
CIl3641X 
CIl3642X 

sr0062T 

B80050P 
BR0051P 
BS0052p 
BS0053P 

Bsooaox 
BS0081X 
CS0150X 

CT0015V 
CTOOHV 
CT0017V 
CT001SV 

'mAS DESCRIPTIOn 

112 TK 1 PREr,S (5V BIAS) 
l!2 TIC 2 PRESS (5V BIAS) 
I'S1' FU TK PRESS (5" BIAS) 

I!IVEHTr.R 1 TE!lp 
I:IVI~RTr.R 2 . TEr·IP 
I:lVlmTJ.:R 3 TE~IP 

AC BUS 1 1'1' J\ VOLTS 
AC BUR 2 I'll A VOLTS 

~v\In nus A VOLTS 
'11\ ," BUS B V()LTS 
BAT BUS A VOLTS 
BAT nus B vnT.TS 
JlAT RBLA Y BUS 'Jor,TS 

IlNt Cllr.R CUR 
BAT A CUR 
BAT B CUR 
BAT 'C CIJR 

FC c<')"m Jl)(JT TIlIIP 
FC 2 c();m EXH TB'II' 
FC 3 cn'm EXIl TEl'll' 

FC 1 SKIN TEHP 
FC 2 SKIn TF.!11' 
FC 3 SJ:IlI TE'lp 

FC 1 CUR 
FC 2 CUR 
FC 3 CUR 

RAD FLOll canT SYS 1 OR 2 

DlIAG M0DE SI1-ROLL ATT 1 RT 2 
B'II\G tlODE SII-ROLL RATE 2 
BMAG 'lODE SI1-PITCH ATT 1 RT 2 
BMAr, !IODE SW-PITcn RA'1'F. 2 
BMAr, MODE SW-YAII ATT 1 RT 2 
BMAr, 'lOnE Sl~-YAT'T RATF. 2 

SPS I!IJECTOR FLAUm: TEllp 2 

SIVB OX TK PRr.SS A 
SIVB OX TK PRESS. B 
SIVD FlTBL PRIlSS A 
SIVB FUBL pRP.SS B 

Ens ABORT RF.QUEST l\ 
EDS AIlOR~ REQUEST B 
'II\STER CAUTIO!! I~AnNIllG 

SCB pas SUPPLY VOLTS 
SCB rmG SUPPLY VOLTS 
SE'mon EXCITATIon S V()T.TS 
SENSOR EXCITATIon 10 V0LTS 

!IOnnLB 

!!!2:. 

DBA 
DnA 
DnA 

AC 
AC 

11.1\ 
Al\ 
Al\ 
l\l\ 
M 

DA 
DA 
DA 
OA 

DnA 
DIlA 
011"_ 

DBA 
OJlA 
ORA 

DA 
DA 
DA 

1\l\ 
Al\ 
l\l\ 
l\l\ 
l\l\ 
l\l\ 

DBA 

DA 
DA 
Dh 
DA 

Al\ 
Al\ 
l\l\ 

PS 
pS 
PS 
pS 

MflnULE 
PLtm-CKT· 

35-1 (2) 
35-2 (2) 
36-1 

13-1(5) 
13-2(5) 
13-3(5) 
11-4(5) 
13-7(5) 

30-1 (2) 
30-2 (2) 
31-1 (2) 
31-2(2) 

4~-1 (2) 
46-2 (2) 
47-1 

41-1 (2) 
41-2 (2) 
42-1 

32-1 (2) 
32-2(2) 
33-1 

21-4(4) 

19-1(6) 
19-2(6) 
19-3 (6) 
19-4(6) 
19-5(6) 
19-6(6) 

43-2 

39-1 (2) 
4n-l (2) 
39-1 (2) 
4n-2 (2) 

21-1 (4) 
21-5(4) 
21-2(4) 

.• The number of parameters per module is shown in parenthpsis. 
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on~PUT :lIr;~V\.T~ DI~~ 
~ I')Y!1l'T,AY celT 

PC!~ 
PC!I 
PC~I 

PCII 
PC:1 

P~'-1' 

PC~' 

I'~M 

1'(;" 
1'(;'1 

PC!1" 
PCM 
PC'I 
PC'~ 

PC'" 
POI 
PC'! 

PC~I 

PC'I 
PC!I 

PC.I 

PCM 
PC" 
PC,! 
PC-1 
pr.M 
PC'I 

PCM 
PC'I 
PC~" 

PC'I 
pCM 
PCII 
POI 

SFtI., 'rn 

C&H 
CSI" 
teN 

C&q 
CSt"1 
C&~'r 

S!"T, ~ITR C & "1 
6~!, MTrl C&'·1 
S!"T, n"'R C&t1 

Sr.L !I"'R C S t-, 
srr, 'I"''' C S \'1 
S~L 'ITR CS'·' 

SCL '!TIl. 
SBL MTR 

. srL .,..,R 
ST-:r., ~-~n 



TADJ.E 7-2 INSTRUllEl1TATION - CII Po~mR I)ISTRITIUTI0'1 

1. I'1\;Il;L 276 CD 1 (V1) INSTRUI1ENTATI0N pOI'mR DISTRIBUTION. 

A. \'1 - CURRrNT LIMITER DOX C19A6 (FUSllS TJ~RU 9) • 

~mAS ID Hlll\S OllSCT\UTI0" FUSr:: H() •• 

CF0461T H2O DU'1p TElIP 5 

CROOO1I' C1! lIe T" " PRESS 4 
CROOO3'r. C~1 He Tl~ TL~1P 6 
CR0035P C'I lIe NAHF 1 pRRSS 9 
CR0038P C~·1 He H7\:lF 2 PRESS 2 

CR2103" SYS E~!G 16 nlJECT TEllp 8 
CR2114T SYS EnG 12 INJECT T-r~~n 7 

2. I'AiIl~L 276 CB 2 (V2) INS'l'RUMK1TlI",W" pOHBR OlSTRU,U'1'I0"1. 

7\. "2 - CURREllT 

~·1El\.8 ID 

CC0183p 
CEOOO1x 
CEOQ02x 

CBOOO3X 
CEOOO4x 
CE0321X 
CB0322X 

CFOOO3p 
CFOOO6P 

CF0120p 
CF01S7R 
CF0181T 

CJOO60J 
CJOO61J 
CJOO62J 

CJ0200R 
CJ0201R 
CJ0202R 

CI(Q02611 
CKOO27i\ 
CKOO23A 

CR21nOT 
CR2110T 

CS0220T 

LrlITER DOX C2Bl\S (FUSES TlIRU 21) • 

!lU~AS OESCRIPTIOll ptmr: 

DATT MANF PllPSS 2 
DROGUE DEP REI.A Y A 7 
DROGUll DEI' Rr.Ll\Y !3 19 

j'1AIT\l I)EPLOY Rr:Ll\.Y A 7 
I,IAIll DEPLOY RT:'LAY Il 19 
"F!'1 CPU",E DISC R::T,'fI.Y .". 7 
'IAPl CrlllT!; DISC 'RTn,l'Y B 19 

SUIT-CAflIll DBLTA PRESS 10 
SURGE TANK PRESS 3 

H2O TA!lK-GLY RES PRl~ns 20 
P~I GLYCOL FUl]'? R'\~l! 13 
PRI EVAI' INLET TmlI' 1 

ASTRO 1 EKG AXIS 12 
ASTRO 2 EKG AXIS 10 
ASTRO 3 EKG AXIS 11 

ABTRO 1 R'lSpI1\ 12 
ASTRO 2 RESPIR 10 
ASTI\O 3 RESPIR 11 

cn X-l'~XIS ACC;;L 9 
01 Y-AXIS ACCEL 5 
Cr! Z-AXIS ACCEL 6 

SYS 1 EIlG 111 I'IJC:CT Tm~r 17 
SYS 2 ENG 24 lflJECT Tr.~1.P 14 

00CKItlG PROn'l T~~n~ 8 

BUFFER AHPLIFI'lR (-:231\31) 16 
(TUlING SIGnAl,S ~() VTR, r·"A,048, 
/t1\059 , 'lAOS3 A:'D rm088) 

r10 •• 

(3 ) 
(3) 

(3) 
(3) 

(3) 
(3) 

(2) 
( 2) 
(2) 

(2) 
(2) 
( 2) 

POI 

pCM 

PC~ RT:L Mm1" 
p-:r~ srr, H'l'R 

PC'! 

PC','. 
Pr.~-~ 

Pr.~~ 

PC~1 

Pt;~" 

PCH 

PCl'·1 
pr~·" 

PCM 
P~~1 

PC" 

PCl'1 

Pf'!~1 

PCr1 

PC~l 

pea 
PCM 

pell., 

PC II 
PC'! 

PCM 

S~T., 'ITn 
Sr.T .• ~"~R 

OISPL7\Y 

srI. "11'f1R 

t1'1':!1 
~~rJ ~.IIm'P 

SEL HT'R 
f,r'L ~1Tn 

* Fuses 1 through 27 arf' 0.25 aMp. Fuses 28, 29 and 30 ar8 3.1) amps. llumbcrs in. 
parenthef;is indicate the number of paraMeters on the St=lm~ fuse. 

7-3 

CS~Jj 

SC 111 

C&t-) 

C&N 



D. V2 - CURHENT LIrIITER BOX C?BA6 (pmms 10 TI~RU 27). 

aLAS In r-.tEi\S D!'f,CRIPTIO:l Fl1!'1TI '?'If) • * PC':'1 DIgPl,l\Y 

CA 182QT SIDI~ lIS SURF U)C 1A TEr;'p 13 (4) !'C~1 

C}\1821~ SIDE HS SURF TI)(' /l}\ ':PP.HP 13 (4) pr.r.o! 
C}\ 1322'1' SIDE ·,r 

' • ..> SURF LOC 71\ 'Tr."~"P 11 (4 ) "pC'J., 

c'I1823'J' SIDll H:) SURF r.OC 10A Tm·1]' 13 (4) pr;r~ 

CF0460'l' uru;'!' DUll!, ~J()?ZLE ,:::,r~,"f' 11 pr.l\~ 

CRoOn:)p en He '!.'I,\ 2 Pf',T.~SS 20 pr.·1 ~~T oJ .J 

CIlOOOWr C:··\ 110 '1'1: 2 'fEr:p 1 0 P~~! ~rrJ 

CIlOO36P CH lIe .INlF 2 PRT',f,S 22 pr.~"! 

CrtOO37P C~~ lie ~lA'lF 1 f'n.~s~ 23 nPJ, 

CR211 G~! SYS 2 ENG 25 InJECT "'1~r1!"' 21 s~:rJ 

CR2119T SYf, 2 E,·/G 21 r!.T:r:CT T;·;;~P 1~ S~T, 

* Fuses 1 throug~l 27 are 0.25 al'lp. Fune~ 28, 29 an0 30 arc 3 * () a!'1.~~. nurn.l)prg in 
parp.nt!1enis indicate the nunber of raram<"'t~rs on tile SRP1C fU3C. 
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TABLE 7-3 INSTRUMENTATION - SM POWER DISTRIBUTION 

1 • PANEL 276 CB 3 (V3S) INSTRUMENTATION POWER DISTRIBUTION. 

A. V3S - CURRENT LIMITER BOX S28A9. 

MEASID MEAS DESCRIPTION FUSE NO •• PCM DISPLAY 

SC0038P 02 TK 2 PRESS 20 PCM MTR 
SCOOijOP H2 TK 2 PRESS 21 PCM MTR 
SC2061P FC 2 N2 PRESS (GSE ONLY) 1 
SC2062P FC 3 N2 PRESS (GSE ONLY) 8 

SC2067P FC 2 02 PRESS 2 PCM SEL MTR 
SC2068P FC 3 02 PRESS 3 PCM SEL MTR 
sc2070P FC 2 H2 PRESS 3 PCM SEL MTR 
SC2071P FC 3 H2 PRESS 2 PC~I SEL MTR 

SC2088T FC 2 RAD OUT TEMP 11 PCM SET, MTR 
SC2089T FC 3 RAD OUT TEMP 17 PCM SEL MTR 

SC21ijOR FC 2 H2 FLOW 15 PCM SRL !)!TR 
SC21ij1R FC 3 H2 FLOW 17 PC'I SEL MTR 
SC21ij3R FC 2 02 FLOt1 16 PCM SEL MTR 
SC21ijijR FC 3 02 FLOW 18 PCM SEL IITR 

SPOO01P He TK PRESS ij PCM 
SPOO03P OX TK PRESS 5, PCM MTR 

SPOO2211 FU/OX VLV 1 POS 27 (ij) PCM 
SP002ijH FU/OX VLV 3 POS 27 (ij) PCM 
SPOO27H FU/OX VLV 2 POS 27 (ij) MTR 
SPOO29H FU/OX VLV ij POS 27 (ij) MTR 

SPOOij8T SPS FU FEED LINE TEMP 23 PCM MTR 
SPOO5ijT OX LINE 1 TEMP 2ij PCM 
SP0055T OX StJMP TK SURF TEMP 19 PCM 
SPOO56T FU SUMP TK SURF TEMP 13 PCM 

SP0600P SPS VLV ACT PRESS N2A H PCM SEl, MTR 
SP0661P ENG CHAMBER PRESS 10 PCM MTR 
SP0930P FU SM/ENG INTERFACE PRESS 6 PCM 

SM'RCS QUAD A CURRENT LIMITER S28A10 28 ( 9) 
SM RCS QUAD C CURRENT LIMITER S28A10 29 ( 9) 

B. V3S - CURRENT LIMITER BOX S28A13. 

MEAS ID MEAS DESCRIPTION FUSE NO.· PCM DISPLAY 

SC2091T FC 2 RAD IN TEMP 1 PCM 
SC2092T FC 3 RAD IN TEMP 2 PCM 

ST9630T ATS-F PWR AMPL NO. 1 TEMP 17 ( 2) PCM 
ST9631T ATS-F PWR AMPL NO. 2 TEMP 6 (2) PCM 
ST9632X ATS-F PWR AMPL NO.1 ON 17 ( 2) PCM 
ST9633X ATS-F PWR AMPL NO. 2 ON 6 (2) PCM 

SM RCS PSM 1 CURRENT LIMITER S28A11 29 (7) 

• Fuses 1 through 27 are 0.25 amp. Fuses 28, 29 and 3Q are 3.0 amps. Numbers in 
parenthesis indicate the number of parameters on the same fuse. 
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TABLE 7-3 INSTRUMENTATION - SM POWER DISTRIBUTION (CONTINUED) 

C. V3S - SM Res QUAD A CURRENT LIMITER BOX S2SA10 (POWERED VIA S28M). 

MEAS ID MEAS DESCRIPTION FUSE NO •• ~ DISPLAY 

SR5001P SM He TK A PRESS 1 PCM REL MTR 
SRS013T SM He TK A TEMP 10 PCM SEL ~ITR 

SRS025Q SM ReS A PROP QTY 7 PCM SEL MTR 
SRS065T SM ENG PKG A TEMP 11 PCM SEL MTR 

SR5073T SM PRI FU TK A OUT SURF TEMP 15 PCM 
SRS729P SM lie MANF A PRESS 12 PCM 
SR5733P SM OX MANF A PRESS 17 PCM 
SR5737P SM FU MANF A PRESS H PCM SEL MTR 

SR9216T PSM QD A FEED LINE BRKT TEMP 5 PCM 

D. V3S - SM RCS QUAD C CURRENT LIIIITER BOX S2SA 10 (POWERED VIA S28A9) • 

MEAS ID MEAS DESCRIPTION FUSE NO.· ~ DISPLAY 

SR5003P SM He TK C PRESS 1 PCM SEL ~ITR . 
SRS015T SM He TK C TEMP 10 PCM SEL MTR 
SRS027Q SM RCS C PROP QTY 7 peM SEL MTR 
SRS067T SM ENG PKG C TEMP 11 PCM SEL MTR 

SR507ST SM PRI FU TK C OUT SURF TEMP 1S PCM 
SRS817P SM HeMANF C PRESS 12 PCM 
SR5820P SM OX MANF C PRESS 17 PCM 
SR5822P SM FU MANF C PRESS 14 PCM SEL MTR 

SR9416T PSM QD C FEED LINE BRKT TEMP 5 PCM 

E. V3S - SM ReS PSM 1 CURRENT LIMITER BOX S28A 11 (POWERED VIA S28A13). 

MEAS ID MEAS DESCRIPTION FUSE NO.· ~ DISPlAY 

SR9801Q PSM 1 PROP QTY 10 PCM. SEL MTR 
SR9802T PSM 1 He TK TEMP 11 PCM SEL MTR 
SR9804P PSM 1 He TK PRESS 1 PCM SEL MTR 

SR9806P PSM OX TK PRESS 2 pcn 
SRg807P PSM FU TK PRESS 3 PCM SEL MTR 
SR980ST PSM OX TK TEMP 12 PCM 
SR9S09T psn FU TK TEMP 13 PCM 

* Fuses 1 through 27 are 0.25 amp. Fuses 28, 29 and 30 are 3.0 amps. ~umbers in 
parenthesis indicate the number of parameters on the same fuse. 
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TABLE 7-3 INSTRUMENTATION - SM POWER DISTRIBUTION (CONTINUED) 

2. PANEL 276 CB 4 (V4S) INSTRUMENTATION POWER DISTRIBUTION. 

A. V4S - CURRENT LIMITER BOX S28A7. 

MEAS ID MEAS DESCRIPTION FUSE NO.· ~ DISPLAY 

SC2090T FC 1 RAD ;IN TEMP 13 PCM 

SPOO06P FU TK PRESS 14 PCM MTR 

SP0023H FU!OX VLV 2 POS 22 (4) PCM 
SP0025H FU!OX VLV 4 POS 22 ( 4) PCM 
SP0026H FU!OX VLV 1 POS 22 (q) MTR 
SP0028H FU!OX VLV 3 POS 22 (4) MTR 

SP0035P He TK PRESS 8 SEL MTR 
SP0049T ENG OX FEED LINE TEMP 18 PCM SEL MTR 
SP0601P ENG VLV ACT PRESS N2B 14 PCI4 SEL MTR 
SP0931P OX SM/ENG INTERFACE PRESS 3 PCM 

SP9014T OX SUMP TK OUTBOARD TEMP 20 PCM 
SP9017T SPS He PRESS PANEL TEIlP 11 PCM SEL MTR 
SP9027T SPS He TK UPPER SURF TEMP 5 PCM 

SM RCS QUAD B CURRENT LIMITER S28A10 28 (9) 
SM RCS QUAD D CURRENT LIIIITER S28A 10 2.9 (9) 

B. V4S - CURRENT LIMITER BOX S28A12. 

!IEAS ID 14EAS DESCRIPTION FUSE NO.· ~ DISPLAY 

SC0037P 02 TK 1 PRESS 20 PCM SEL MTR 
SC0039P H2 TK 1 PRESS 5 PCM MTR 

SC2060P FC N2 PRESS (GSE ONLY) 8 
SC2066P FC 02 PRESS 9 PCM SEL MTR 
SC2069P FC H2 PRESS 7 PCM SEL MTR 

SC2087T FC RAn OUT TEMP 12 PCM SEL MTR 
SC2139R FC H2 FLON 17 PCM SEL MTR 
SC2142R FC 02 FLON 18 PCM SEL MTR 

SP0045T SPS VLV BODY TEMP 13 PCM 
SP0057T FU LINE 1 TEMP 15 PCM 

C. V4S - SM RCS QUAD B CURRENT LIMITER BOX S28A10 (POWERED VIA S28A7). 

MEAS ID MEAS DESCRIPTION FUSE NO •• PCM DISPLAY 

SR5002P SM He TK B PRESS 1 PCM SEL MTR 
SR5014T SM He TK B TEMP 10 PCM SEL MTR 
SR5026Q SM RCS B PROP QTY 7 PCM SEL MTR 
SR5066T SM ENG PKG B TE~!P 11 PCM SEL MTR 

SR5074T SM PRI FU TK BOUT SURF TEMP 15 PCM 
SR5776P SM He MANF B PRESS 12 PCM 
SR5780P sn OX MANF B PRESS 17 PCM 
SR5784P SM FU MANF B PRESS 14 PCM SEL MTR 

SR9316T PSM QD B FEED LINE BRKT TEMP 5 PCM 

• Fuses 1 through 27 are 0.25 amp. Fuses 28, 29 and 30 are 3.0 amps. Numbers in 
parenthesis indicate the number of parameters on the same fuSe. 
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TABLE 7-3 INSTRUMENTATION - SM POWER DISTRIBUTION (CONTINUED) 

D. VIIS - SH QUAD D CURRENT LIHITER BOX S28A10 (POWERED VIA S28A7). 

MEAS ID MEAS DESCRIPTION FUSE NO •• 

SR500llP SM He TK D PRESS 1 
SR5016T SMHe TK D TEMP 10 
SR5028Q SM RCS D PROP QTY 7 
SRS068T SM ENG PKG D TEMP 11 

SR5076T SM PRI FU TK D OUT SURF TEMP 15 
SR5821P SM OX MANF D PRESS 17 
SR5823P SM FU MANF D PRESS 111 
SR5830P SM HeMANF D PRESS 12 

SR9516T PSM QD 0 FEED LINE BRKT TEMP 5 

Fuses 1 t~rough.27 are 0.25 amp. Fuses 28, 29 and 30 are 3.0 amps. 
parenthes1s ind1cate the number of paraMeters on the same fuse. 
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PCH DISPLAY 

PCM SEL MTR 
PCM SEL MTR 
PCM SEL MTR 
PCM SEL MTR 

PCM 
PCM 
PCM SEL MTR 
PCM 
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Numbers in 
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TABLE 7-11 INSTRUMENTATION - DM POWER DISTRIBUTION 

1. PANEL 815, CB INSTRUMENTATION DM A (VIDMA) POWER DISTRIBUTION. 

A. VIDMA - CURRENT LIMITER BOX D28A1. 

CSM 
SC 111 
PCN 2 

CM DM DM 
MEAS ID 

DF9601T 
DF9602T 
DF9603T 

DF9605P 
DF9615P 
DF9620P 

DF9632Q 
DF9637Q 
DF96110X 
DF9652Q 
DF9657Q 

DL9689P 

DS9635S 
DS9637S 
DS9639S 
DS961115 

MEAS DESCRIPTION 

OM CABIN TEMP 
OM CABIN INNER WALL TEMP 1 
OM CABIN INNER WALL TEMP 2 

DM CABIN PRESS 
OM SYS A 02 PP 
DM C02 PP 

OM SYS A 02 TK 1 QTY 
OM SYS A 02 TK 2 QTY 
OM 02 FLOW HIGH 
DM SYS A N2 TK 1 QTY 
OM SYS A N2 TK 2 QTY 

MA010 FURNACE VENT PRESS 

OS SYS A STRUCT LTCH 1 STRAIN 
OS SYS A STRUCT LTCH 3 STRAIN 
OS SYS A STRUCT LTCH 5 STRAIN 
DS SYS A STRUCT LTCH 7 STRAIN 

FUSE rlO.* 

1 
9 
5 

7 
II 
25 

15 
17 
19 
12 
11 

18 

13 (II) 
13 (II) 
13 (II) 
13.(4) 

DISPLAY PCM DISPLAY C&W 

PCM 
PCM 

SEL MTR PCM 
SEL MTR PCM 

SEL Ml'R PCM 
SEL Ml'R PCM 

SEL MTR PCM 
SEL MTR PCM 

Ml'R 

MTR 
Ml'R 
MTR 

SEL MTR 

SEL Ml'R 
SEL MTR 
SEL Ml'R 
SEL MTR 

C&W 

C&W 

2. PANEL 815, CB INSTRUMENTATION DM B (VID~IB) POWER DISTRIBUTION. 

A. VIDMB - CURRENT LIMITER BOX D28A2. 

MEAS ID 

DF9616P 
DF9631Q 
DF9636Q 
DF9651Q 
DF9656Q 

DS9630T 
DS9631T 
DS9632T 

DS9636S 
DS9638S 
DS96110S 
DS96112S 

MEAS DESCRIPTION 

OM SYS B 02 PP 
OM SYS B 02 TK 1 QTY 
OM SYS B 02 TK 2 QTY 

. DM SYS B N2 TK 1 QTY 
OM SYS B N2 TK 2 QTY 

OS TEMP 1 
OS TEMP 2 
OS TEMP 3 

OS SYS B STRUCT LTCH 2 STRAIN 
OS SYS B STRUCT LTCH II STRAIN 
OS SYS B STRUCT LTCH 6 STRAIN 
OS SYS B STRUCT LTCH 8 STRAIN 

FUSE NO •• 

13 
23 
25 
19 
21 

10 
11 
12 

17 (II) 
17 (II) 
17 (II) 
17 (II) 

CM DM DM 
DISPLAY PCM DISPLAY C&N 

SEL llTR PCM 

PCM 
PCM 
PCM 

MTR 
MTR 
MTR 
MTR 
MTR 

SEL MTR 
SEL MTR 
SEL MTR 
SEL MTR 

C&N 

• Fuses 1 through 27 are 0.25 amp. Fuses 28, 29 anu 30 are 3.0 amps. Nunbers in 
parenthesis indicate the number of parameters on the same fuse. 
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7.2 

7.2.1 

7.2.2 

7.2.3 

7.2.4 

PCM EQUIPMENT (51.2 KBPS) SYSTEM NOTES. 

General Description. 

CSM 
SC 111 

The PC~ 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 he commanded to 

operate in a high bit rate (51.2 KBPS) format or a 10., hit rate (1.~ KllPS) 

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 circuits, fail safe circuits, two of threp. 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 pro~ramer, 

frame counter, analog coder, and the output shift register are block redundant 

cirCUits, which are initialized to the primary block when pm.er is first 

applied. Error detection circuits will cause automatic switchover to the 

redundant block for a primary block failure. 

Formats. 

The programer may be commanded to operate in a high bit rate (51.2 KllPS) 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 the actual 

format change. 

7.2.4.1 High bit rate format. 

In IIBR, all input parameter gates will be sampled at least once durin,! a data 

cycle at sampling rates from 1 SIS to 200 sis. 

7.2.4.2 Low bit rate format. 

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 (51DP2) 

being sampled at 10 SIS. 
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7.2.5 

7.2.6 

Parameter Capabilities. 

CSM 
SC 111 

pe'l equipment parameter capabilities, both HBR and LBR, are listed in 

Table 7-5. 

Operating Characteristics. 

PC~ equipment operating characteristics are listed in table 7-6. 
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TABLE 7-5 PCB EQUIPI·mIlT PARNIr:TER CAPABILITI"S 

ITK~1 ;'bo. ITlm DRSC!UP'rIOJ1 lIB!! Ffln'V\'1' 

1 • BIT MTI; 51.2 KBPR 

2. HORD RATE (8-BIT IqORDS) 6400 W/8 

3. l'Rl\Hr: RATE 50 F/S 

4. IlL ANl\LOG CHA~'TNELS (0-5 VDC) 4 @ 200 SIS 

16 @ 100 8/8 

15 ~ 50 SIS 

180 @ 10 SIS 

150 @ SIS 

5. 32-nIT 1'~.~_l\LI~r:L DIGITAL C!!r~~:TNr;L @ 10 SIS 

6. 16-Blm PARJ\LLRL DIGITAL C!lA7TNEL @ 200 SIS 

7. 8-BIT PARALLEL DIGI1'AL cmWNELS @ 5r1 3/S 

31 @ 10 SIS 

8. 40-BIT SERI.l\L DIGITAL CIIJ\~mr:L @ 50 SIS 

9. 8-BIT SY'TC NORDS 3 @ 50 SiS 

1'10RD - 00000101 

l'1flRD 2 - 01111001 

\qORD 3 - 10110111 

10. S-BIT FR.lIm: COll'!T llORD @ 50 SIS 

(T;/fl UO!'U~" BITS PLUS 6 BITS FRA'!:l Cfll1'TT) 

11 • 8-BIT FORt·lAT ID 1I0RD 1 @ 1 AIS 

IIER - 01100110 

LUR - 10011001 

12. 8-BI'r OUT1'U'l' SIIIFT Rlo:GISTF:R TroST HORDS 2 @ 10 SiS 

13. U;/AVAII,ABLE 8-BIT WORDS 29 @ SiS 

7-13, 

C8'I 
8e 111 

LnR FOR'IJI.'1' 

1.6 KBPS 

200 NIS 

FIR 

50 @ SIS 

50 @ SIS 

1 @ SiS 

@ 10 SiS 

20 @ SiS 

@ 10 SIS 

3 @ SiS 

1 @ 1 siS 

1 @ 1 SiS 

2 ~ 1 siS 
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PC'i EQUIPMF.lI'l' OPERATInG CHARACTERIS'l'I~S 

ITmI ~1O. ITE~I Dr:SCRIP'l'ION FU"rC'l'!"l1 OR VALUE 

1. HEIGHT 40 Lns MAX 

2. POWER 21 Wl\.TTS AC r-t1\X 

3. LIPUT VOLTl\GI: 115 VAC, 3-PHl\SE. 400 Hz 

4. ()PERl\TING TE~IP 32 TO 135 DEG F 

5. \1l\RMllP 'I'mE 10 SEC 

6. IlXTER'lAL CL()CJ( !\lID SUDPRA1'Il sy'rc 

E;(TERi'lAI, CLOCK FR1':O (FROH CTE) 512 Kl'z 

SUBFRAt'.E SY;'lC PRR PI'S 

PULSE VOLTAGE 3 ± o.s VOLTS 

INTERPULSE VOLTl\GIl o TO 0.2 vnT.lTS 

7. Gsr pm'!F~ r\TPUT (FOR PC~i R7. OUTPUT) 

VOLTAGE 11 ± ().:3 V()T./!'S 

CURRENT 

8. OATA ElPUT;; 

9. 1 II'Il\LOG 

r·iAX VOLTAGE Rl\Nr,r: -1 '1'0 +16 V()LTf1 

DATA VOr,TAGE RA:IGE o T() 5 vrJT}rs 

SOURCE I~1PEDl\NCE 

SMIPLrlG PIPr:DA'lCE 

'1011 -SAMPLIlIG It1PEDAHCr: 

1J'lllflED INPUTS 

3.2 NIALOG ElICODING (9-BITS) 

ZERO OR LESS V()LTS 00000001 

5.00 OR GRr:A'l'ER V()LTS 11111110 

:10 EXTER'lAL COIDTECTI()'T 

l\CCURACY ±2 COt1l1T!l 

OUTPUT S:::QUIl'ICE 

8.3 Pl\fu\LLEL DIGITl\L 

I!AX VOLTAGE Rl\'lGE -2 TO +32 VOLTS 

LOGIC om: 4.0 TO 10.0 VOLTS 

LOGIC ZERO o ± 0.5 VDC 

SOURCE I11Pr:Dl\lICE 5 K ornm /tl\X 

~'lO CONNECTION LOGIC nnE 

UilwmD INPU'l'S 
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TAnLE 7-6 pcn EQUIPHCNT OPERATING CIIARACTE!US'T'ICS 

ITEM ,~O. ITErl DESCRIPTIQ}l FlT'lCTlml OR VAI,UE 

8.4 SERIAL DIGITP.T, INTERFACE 

HAX VOLTAGP. RN'lr:;J~ -6 TO +13 V'lLTf1 

LOGIC ONE 4.5 TO 1 n VOT.Tf; 

LOGIC ZERO -6 TO +n.~ VOL,],~ 

START Pur,SE (1 IlIT TIIill PIUOR TO FIRS~' 

CLOC:: PULSE) 4.~ ± V0LT 

40 CLOCK pur,sEn (AT OUTPUT nIT RATE) 4.5 ± 

STOP PllLSE (1 BIT TPlr: AFTER LA"T CI,OCK 

PULSr:) 4.5 ± 1 IT0I.']' 

8.5 CALIIlAATIO,1 SIG'lALS 

15% VOLTAGE 0.75 ± 0.01 VOLT 

85% VOLTAGE 4.25 ± 0.01 VOLT 

9. ISOLATED PC;! OUTPUTS 

9.1 'mz-c OUTPUTS (TO P'IP AHD Df'E) 

I,or-Ie o:m n . ± o. (i vnul'S 

LOGIC ZERO o '!'O 0.8 V0J.'!lS 

9.2 R.Z OUTPUT (70 G81':) 

LOGlC o:m 11.0 TO 6.5 VOlirs 

LOGIC ZERO 

9.3 UM'A RATE TIt!ING (TO DSE) 

PR:;QUE:~CY (SQUAme NAVE) 1.(, OR 51.2 Kl1PS 

p-p VOLTAGE 4.0 TO 6.5 VOL':':'G 

PHASING TO RZ OUTPUT 

9.4 SUBCARRIER REFERlincr: (TO PI·IP) 

FREQUr:NCY (SQTJARP. N.".Vr:) 512 K:lz 

P-P VOLTAGE 4.0 TO 6.5 VmJI"l 

PllJ\.S 1'IG TO R7. OUTPUT ± 1 'IICRO sr:c 

9.5 DATA AATE I'lDICATOR (TO PHP K1D UDL) 

5.5 ± 1.0 VOLT 

LIm o ± 0.8 VOLT 

~'RA;'ISITIO'I TI!'E PRIOR TO NR? OUTPUT Clm:!GI: 2 TO 6 'llCRO SFC 

7-15; 
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7.3 COLUMN DEFINITIONS FOR PCM EQUIPMENT PARAlUlTER LOADI~G TABLES 7-7 THRf)UGH 7-2~ 

7.3.1 Column 1 - "MEAS ID/FTNOTE". 

The measurement 10 consists of seven characters: two letters followed by a 

four digit number and one letter. Additional parameter information may he 

referenced by using a slash (I) followed by a table footnote nUMber. 

A. Module Code. 

The first character, a letter, designates the measurement location 

accordinq to the follo"ing code: 

A - adapter 

B - booster 

C - command module 

o - docking module 

L - launch escape to,,,er 

S - service module. 

D. Functional Subsystem Code. 

The second character, a letter, denotes the subsystem "herein the 

measurement originates according to the followin~ 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 - communication and instrumentation 

C. Discrete Number. 

The next four characters, three through six, arr. discrete nur.'l:bArS, 

listed sequentially within each subsystem. 
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7.3.2 

D. Heasurement Classification. 

CSM 
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The last character, a letter, denotes the type of measurement accordinq 

to the following code: 

A - acceleration 

B - phase 

C - current 

D vibration 

E - power 

F - frequency 

C; - force 

Il - position/attitude 

J - biomedical 

K - radiation 

L - velocity 

~ - mass 

N - camera/resistance 

P - pressure 

Q - Quantity 

R - rate 

S - strain 

T - temperature 

11 - undefined 

v - voltage 

I~ - time 

x - discrete event 

Y - accoustical 

Z - pH, acidity. 

Column 2 - "MilAR DESCRIPTIOlI". 

The measurement description is a brief, definitive title for p.ac~ measurc~ent. 

Standard abbreviations are used whAre applicable. 

7-17 



7.3.3 

7.3.4 

Column 3 - "TM". 

The telemetry column contains an alpha character and a numeral. 

CSM 
SC 111 

A. The alpha character indicates the type of signal measured as follows: 

H - high level analog (0 to 5 veC). 

E - event (one bit). 

D - digital word (more than one bit). 

S - serial digital "ord (more than one hit). 

B. The numeric character indicates the telemetry fOrMat as follows: 

- IIBR format only. 

2 - IIBR and LBR formats. 

Column 4 - "CHAN CODE". 

The channel code contains information giving the high hit rate (H~~) sample 

rate, the type of parameter mp.asurement (analog, digital, ~tc.), ann th~ 

channel code number associated "lith that type of ~ea~ureJ"\ent as in the ~o11o,."j.nn 

example: 

2 2 A 

Channel code number •• 

A - analog, high level (0 to 5 vnC) • 

D - 8-bits digital parallel. 

DS - digital, serial. 

E - event. 

Number of zero" follo>ling first digit in 

IIDR sample rate. 

First digit in HBR sample rate. 

• In the case of events, this number will be followed hy a hyphen and a second 
number. The second number will refer to the bit location in an 8-bit word. 

7-18 



7.3.5 

7.3.6 

7.3.7 

7.3.8 

Column 5 - "HBR FR-WO". 

CSM 
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This column, consisting of a two digit number, a hyphen, and a three digit 

number, designates the high bit rate frame and word location of the first 

sample of the parameter. 

Column 6 - "LBR 1m". 

The three digit numher in this column refers to the low hit rate parameter word 

location if applicahle. 

Column 7 - "DATA RA't(;F,". 

The data range column indicates the required PCM range of the parameter. The 

specific calihration curve should be used to determine the actual parameter 

range. For hilevel parameters, a PCM "one" state will be li"ted under HIGH 

and a POI "zero" state will be listed under LOI1. 

Column 8 - "INST BUS". 

A. The instrumentation bus column will indicate the power source for a 

parameter. Some measurements are sensed and/or siqnal conditioned within 

a particular system using that systems' po>Ter and will he in<1icated by "SYS". 

B. The instrumentation system distrihutes +28 vnc power directlv to certain 

~ensors and signal conrlitionerR. These instrumentation po"rp.r hURI"S are 

listed in paragraph 1.8.5.3 of this document and are designated as 

follows: 

V1 - CM ESB INST BUS PWR FROM RIlEB PNL 276, CD 1 • 

"2 - CM EBB mST BUS PH'!. FWlM RHF.ll P"IL 276, cn 2. 

V3S - Sl1 ESS mST DUS PI'IR FROM RIIEn PlIL 276, cn 3. 

V4S - SM EflS I!1ST BUS PHR FRO/I RIIEn P'IL 27~, C') 4. 

VSC - SCE Plffl REQUIRED FOR SIGNAT. CO'lDITIO'IING (+2n, -20, amI/or 

+10 vnC). 

VImlA - DM mST BUS PI1R FR0!1 011 P?TL a15, CB INSTRUl-IENTATI'lN 1)M A. 

VID!1B - ml INBT DUS Plffl FRotl DM PilL 815, cn IIlSTRlT'lF.'TTATIOlT OM B. 
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7.3.9 

7.3.10 

7.3.11 

Column 9 - "O/B OISPL". 
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The following acronyms indicate the type of onboard display used for parameters 

that appear both onboard and in the PCM bit stream. Parameters displayed in the 

docking module will be listed in the OM column. Parameters displayed in the 

command module will he listed in the CM column. 

(An acronym followed by an • means the parameter is displayed on the 

appropriate vehicle C&H system.) 

H - displayed on meter. 

SM - displayed on selectable meter. 

L - displayed on lamp indicator. 

TB - displayed on talk hack (Flag). 

STB - displayed on selectable talk hack (Fla~). 

5MB - displayed on selectable meter and talk pack. 

Column 10 - ·SIG OIST". 

The following acronyms indicate cornmon circuit characteristics of the l't:", 

parameters being displayed to the crew. Unless otherwise stated, the 

SIG OIST characteristic will apply to hoth OM and CI-I displa~' colUl"ms. 

CS - cornmon signal drives display and PCII. 

SS - separate signal drives display and Pt:M. 

TSC - cornmon sensor, but PCM is signal conditioned. 

Column 11 - ·CSH DIm". 

This column will reference the CSII Systems Ilandhook drawing for system 

information. 
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MEAS ID 
IFTNOTE 

CA 1820T 
CA1821T 
CA 1822T 
CA 1823T 

TABLE 7-7 CSM PCM TELEMETRY (51.2 KBP8) - STRUC7lT".ES. 

CHAIl HBR LBR 
MEAS DESCRIPTIOlI TH CODE FR-WD WD LO 

SIDE HS SURF LOC lA TE!·IP Hl 10A65 22-084 -260 
SIDE HS SURF LOC 4A TEMP Hl 10A70 24-052 -260 
SIDE HS SURF LOC 7A TEtlP Hl 10A74 25-084 -260 
SIDE HS SURF LOC 1 OA TEHP Hl 10A79 27-052 -260 

• 

DATA RA?'TC;B INST 
HI UNITS BUS 

+830 DEG F V2 
+830 DEG F V2 
+830 DEG F V2 
+830 DEG F V2 

o/B DISPL 
ml eM 

CSI4 
SC 111 
PCN 1 

SIG 
DIST 

CSH 
DWG 

P-l 
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PCN 2 

TABLE 7-8 CSH PCM TELEMETRY (51. 2 KBPS) - ELECTRICAL POl'lER. 

MEAS ID CHAN IIRR LBR DATA RJlNGE INST O!B DISPL SIG CSII 
/F"l'NOTE MEAS DESCRIPTION TM CODE FR-WD WD LO III UNITS BUS DM CM DIST DWG 

SC0030Q 112 TK 1 QTY 112 1011. 1 II 1 117-116 056 0 100 PCT SYS M CS 5.2 
SC0031Q 112 TK 2 QTY 112 1011.1114 48-116 096 0 100 PCT SYS M CS 5.2 
SC0032Q 02 TK 1 QTY 112 1011. 147 49-116 136 0 100 PCT SYS M CS 5.2 
SC0033Q 02 TK 2 QTY 112 1011.42 14-116 139 0 100 PCT SYS M CS 5.2 

SC0037P 02 TK 1 PRESS 112 1011.150 50-116 176 SO 1050 PSIA VIIS SM· CS 5.2 
SC0038P 02 TK 2 PRESS 112 1011.66 22-116 077 SO 1050 PSIA V3S M· CS 5.2 
SC0039P 112 TK 1 PRESS 112 1011.36 12-116 059 0 350 PSIA V4S M· CS 5.2 
SCOOIIOP 112 TK 2 PRESS 112 10A39 13-116 099 0 350 PSIA V3S M· CS 5.2 

SCOOlilT 02 TK 1 TEMP 111 10A38 13-084 -325 +80 DEG F SYS 5.2 
SC0042T 02 TK 2 TEl-IP 111 10A50 17-084 -325 +80 DEG F SYS 5.2 
SC0043T 112 TK 1 TEMP 111 llA26 01-091 -425 -200 DEG F SYS 5.2 
SC00411T 112 TK 2 TEMP 111 1011.62 21-084 -1125 -200 DEG F SYS 5.2 

SC0070T 02 TK 1 IITR TEMP 112 10Al08 36-116 040 -300 +600 DEG F SYS SM CS 5.2 Ip-2 SC0071T 02 TK 2 IITR TEMP 112 10Alll 37-116 080 -300 +600 DEG F SYS SM CS 5.2 

CC0175T INVERTER 1 TEMP 111 10A86 29-084 32 2118 DEG F VSC L· CS 3.3 
CC0176T Ii'WERTER 2 TEHP 111 10AS8 30-052 32 2118 DRG F VSC L· CS 3.3 
CC0177T INVERTER 3 TEMP 111 10A89 30-084 32 2118 DEG F VSC L· CS 3.3 

.... , CC0200V AC BUS 1 PII A VOLTS 112 llA147 05-011 063 0 150 VAC VSC SM· TSC 3.3 '" '" CC0203V AC BUS 2 PII A VOLTS 112 llA56 02-074 146 0 150 VAC VSC S~ TSC 3.3 
CC0206V MAIN BUS A VOLTS 112 1111.57 02-075 147 0 115 VDC VSC SM· TSC 3.2 
CC0207V MAIN BUS B VOLTS 112 llA58 02-076 1118 0 45 VDC VSC SM· T!1C 3.2 

CC0210V BlI.T BUS A VOLTS 112 1111.91 03-073 165 0 115 VDC VSC SM TSC 3.2 
CC0211V BAT BUS B VOLTS 112 llA93 03-075 167 0 115 VDC VSC SM TSC 3.2 
CC0215C BAT CIIGR CURRENT 112 llA73 03-009 025 0 5 AMPS VSC SM TSC 3.2 

CC0222C BAT A CURRENT 112 llA74 03-010 02~ 0 100 AMPS VSC SM TSC 3.2 
CC0223C BAT B CURRENT 112 llA 109 011-009 0115 0 100 AMPS VSC SM TSC 3.2 
CC022l1C BAT C CURRENT 112 llA 110 011-010 046 0 100 AMPS VSC SM TSC 3.2 
CC0232V BAT RELAY BUS VOLTS 112 llA75 03-011 027 0 115 VOLTS VSC SM CS 3.2 

SC2066P FC 1 02 PRESS 111 llA67 02-108 0 75 PSIA VIIS SM CS 5.3 
SC2067P FC 2 02 PRESS 111 llA68 02-113 0 75 PSIA V3S SM CS 5.3 
SC2068P FC 3 02 PRESS 111 llA69 02-121 0 75 P~IA V3S SM CS 5.3 

SC2069P FC 1 112 PRESS 111 1111.70 02-122 0 75 PSIA VIIS SM CS 5.3 
SC2070P FC 2 112 PRESS 111 1111. 71 02-123 n 75 PSIA V3S SM CS 5.3 
SC2071P FC 3 112 PRESS 111 l1A72 02-1211 0 75 PSIA V3S SM CS 5.3 

-(( u.s. GOVERNMENT PRINTING OFFICE: 1975-671·21)3/2673 
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TABLE 7-S csn PCM TELEMETRY (51.2 KBPS) - ELECTRICAL POI'1ER (COllCLUDED) 

MEAS ID CHAN HBR LBR DATA ~ll";E INST OIB DISPL SIG CSH 
/FTNOTE ~lEAS DESCRIPTION TM CODE ~ lID LO HI U!lITS ~ DH CM ~ DWG 

SC20S1T FC 1 COND EXH TEMP H2 10A51 17-116 061) 145 250 DEG F VSC SM· CS 5.3 
SC20S2T FC 2 COND EXil TEMP H2 10123 41-116 015 H5 250 DEG F VSC SM· CS 5.3 
SC20S3T FC 3 COND EXH TEMP H2 10M9 23-116 117 145 250 DBG F VSC SM· CS 5.3 

SC20S4T FC 1 SKIN TEMP H2 10A72 24-116 157 80 550 DEG F VSC SM· CS 5.3 
SC20S5T FC 2 SKIN TEMP H2 10A75 25-116 197 SO 550 DRr; F '!SC SM· CS 5.3 
SC20S6T FC 3 SKIN TEMP H2 10A78 26-116 038 80 550 OBI"; F VSC SM· CS 5.3 

SC2087T FC 1 RAD OUT TEMP H2 10A126 42-116 055 -50 +301) DEI"; F V4S 5MB· CS 5.3 
SC2088T FC 2 RAD OUT TEMP H2 10A129 43-116 095 -51) +300 DEG F V3S 5MB· CS 5.3 
SC2089T FC 3 RAD OUT TEMP H2 10A132 44-116 135 -50 +300 DBr:: F V3S 5MB· CS 5.3 

SC2090T FC 1 RAD IN TEMP H1 10ABI) 114-052 -50 +300 DEG F V4S 5.3 
SC2091T FC 2 RAD IN TEMP Il1 10A131 44-0S4 -50 +300 DEG F V3S 5.3 
SC2092T FC 3 RAD IN TErfl' H1 10M7 23-052 -50 +300 DEG F V3S 5.3 

SC2113C FC 1 CUR H2 11A76 03-012 028 0 100 AMPS VSC SM TSC 3.2 
SC2114C FC 2 CUR H2 11AS4 03-043 103 0 100 AMPS VSC SM TSC 3.2 

l' SC2115C FC 3 CUR H2 11A85 03-044 104 ., 0 100 Nfl'S VSC SM TSC 3.2 
w 

SC2139R FC 1 H2 FLOH H1 11A77 03-017 0 0.2 LB/HR V4S SM· CS 5.3 
SC2140R FC 2 H2 FLOH H1 11A78 03-025 0 0.2 LB/HR V3S SM· CS 5.3 
SC2141R FC 3 H2 FLO~I H1 11A79 03-026 0 0.2 LB/HR V3S SM· CS 5.3 

SC2142R FC 1 02 FLOW H1 11A80 03-027 0 1.6 LB/HR V4S SM· CS 5.3 
SC2143R FC 2 02 FLOH H1 11A81 03-028 0 1.6 LB/HR V3S SM· CS 5.3 
SC2144R FC 3 02 FLOlQ H1 11A82 03-041 I) 1.6 LB/HR V3S SM· CS 5.3 

SC2160X FC 1 ph E2 11E2S-1 05-066 102 N(")Ra~ HIGH EVENT SYS STB* CS 5.3 
SC2161X FC 2 ph E2 11E2S-2 05-066 102 'I1nR" HIGH EVENT SYS STB· CS 5.3 
SC2162X FC 3 ph E2 11E28-3 05-066 102 NORM HIGH EVENT SYS STB· CS 5.3 



CSM 
SC 111 

TABLE 7-9 CSM PCM TELEMETRY (51.2 KRPS) - ftl\5TER E~'IT<; S~"PB!lCE CONT~'lLLER 

MEAS 10 CHA!! HnR LRR m''''A rumr.r INST 0/13 DISPL SIG CSH 
~FTNOTE !-lEAS DESCRIPTION TM CODE ~ wn LO HI WilTS BUS OM CM DIST DWG 

CDOO05V PYRO BUS A VOLTS Il1 11M 01-028 0 40 vnc SYS 2.2 
CDOO06V PYRO BUS B VOLTS III 1 lAS 01-017 0 40 VDC SYS 2.2 

CD0023X CM-SM SEP RELAY A E2 llE22-1 04-067 195 SEP EVENT SYS 2.4 
CD0024X CM-SM SEP RELAY B E2 llE23-1 04-068 196 SRP EVE~TT SYS 2.4 
CD0123X SLA SI:P RELAY A E2 llE22-5 04-067 195 SEP EVENT SYS 2.4 
CD0124X SLA SEP RELAY B E2 l1E23-7 04-068 196 SEP EVENT SYS 2.4 

CD0130X CREW ABORT A E2 llE13-3 03-065 115 ABORT I':VI:!IT SYS 2.3 
CD0131X CREli ABORT B E2 llE13-6 03-065 115 ARORT EVF.NT SYS 2.3 

CD0132X EDS ABORT VOTE 1 E2 llE14-1 03-066 116 W)"'E/OFF AR!! EVE~T SYS 2.3 
CD0133X EDS ABORT VOTE 2 E2 llE14-2 03-066 116 VOTE/OFF AR" EVENT SYS 2.3 
CD0134X EDS ABORT VOTE 3 E2 llE14-4 03-066 116 V()~P,/OFF ARM EVE!-IT SYS 2.3 

CD0135X EDS ABORT A E2 llE13-7 03-065 115 ABORT EVENT SYS 2.3 
CD0136X EDS ABORT B 1':2 llE13-4 03-065 115 ABORT EVENT SYS 2.3 

I' CD0170X AUTO RCS ACTIVATE SIG A E2 llE22-3 04-067 195 )I.CT EVENT SYS 2.4 
'" .." CD0171X AUTO RCS ACTIVATE SIG B E2 llE23-3 04-068 196 ACT EVENT SYS 2.4 

CD0173X CM RCS PRESS SIG A E2 l1E22-7 04-067 195 PRESS EVENT SYS 2.4 
Co0174X CM RCS PRESS SIG B E2 11E23-5 04-068 196 PRF.SS EVE/IT SYS 2.4 

CD0200V LOGIC BUS A VOLTS Hl l1A8 01-027 0 40 '!DC SYS 2.2 
C00201V LOGIC BUS B VOLTS Hl 11M 01-025 0 40 VDC SYS 2.2 

CD0230X FND HS JET A E2 l1E24-1 04-097 043 JF.'l'T EVENT SYS 2.5 
CD0231X FUO HS JET B E2 l1E26-5 04-099 081 JETT EVENT SYS 2.5 
CD1154X DOCK RING SEP RELAY A E2 llE15-6 03-067 141 SEP EVENT SYS 2.7 
CD1155X DOCK RI'IG SEP RELAY B E2 llE15-7 03-067 141 SEP EVENT SYS 2.7 



~ 
'" 

~U-;AS In 
IFT;jOT;~ 

cron01~: 
cr:a002X 
CEOQ03X 
CE0004X 

CEQ321X 
CE0322X 

?A~J,:; 7-10 CS~! PC"! '!'r:LF~lF.~P-Y (51.2 KP.PS) 

rmAS DESCRIP"'I!Jl~ 

Dll0r;Ur: D:SP 1ET .. 1\Y A 
DRn(;m: !)I:P RELJl...Y B 
fl0-IH DEPI .. OY RF'LAY It.. 
~!i\I!J DEPLO::' Rr.LAY g 

t-W,I:1 CHUTE DISC RELj\Y A 
!1AI.n CIIU'!'E nISC ~r;LA:~ B 

T',1 

F2 
E2 
E2 
r:2 

r:2 
R2 

CHA~l H,!;R 
coos Fn.-'i1D 

11r:29-1 f)S-r'!~7 

11"230-( 05-%3 
11 r:29-?' 05-%7 
11,,30-3 05-l'\fR 

1 1B2~-5 05_067 
11'":30-B OS-OnR 

r;1' T1"':i L1':lT)I"';C Sr('lTlT· ..... Tt;r Cf)"'T"'!':"lJ.,I.FT' 

J..~n" Dl-.'T']\ p!'l\.~yr~T'" 

Ill) LO ~u l!:'!T"'!"'S 

15t) n?T"T,"lY :C·UT""'''T. 
163 DT'T'Tn'! ~V""'.~TT 

15::i !l,!""nt.,f)Y E~rr~'l,,!, 

1(3 !l~:rr,()Y ~V:"'1"l' 

155 nT~(; PTl''''~T''' 

163 'lIse t~\T'P"'TT 

r~srr O/B DISPL 
nns mil C~" 

'U2 
V2 
'\.12 
V2 

V2 
V2 

CSM 
SC 111 

SIG 
DIS":' 

~~'q 

DtT~ 

2.5 
2.5 
2.5 
2.5 

2.5 
2.5 



.... 
I 

'" '" 

J~EAS ID 
/FTnOTE 

CF0001P 
CFOOC2T 
CFO~C3P 
CF0005P 

CF0006P 
CF0008T 
CF0009Q 
CF0010Q 

CE'OOI2P 
CFOC15P 

CF0016P 
CF0017T 
CFOOIST 
CF0019Q 

CF0020T 
CF0034P 
CF0035R 
CF0036P 

CF0070P 
CFC071T 
CF0072Q 
CF0073P 

CF0120P 
CF0157R 
CF0181T 

SF0260T 
SF0262T 
SF0263T 
SF0266X 

CF0460T 
CF0461T 

DF9602T 
DF9603T 
DF9605P 

DF9615P 
Dr'96·16P 
DF9632Q 
DF9637Q 

DF9652Q 
DF9657Q 

TABLE 7-11 CSM PCM TELE.~~ETRY (51 .. 2 KFPS) - E1:TVIR');:n1P.~'.;'::'AL C(·)1\1':l:'~0I,. 

flEAS DESCRIPTIO:N 

CA3IN PRESS 
CABIN TEHP 
SUIT-CABIN DELTA PRESS 
C02 PARTIAL PRESS 

SURGE TANY. ~RESS 
SU IT AIR EX OUT TEl1P 
HASTE H20 Q'I'Y 
POTABLE H20 QTY 

SUIT !1i\.NF ABS PRESS 
SUIT COMP DELTA P 

GLY PUHP OUT PRESS 
GLY EVAP OU~' STEM! TmU' 
GLY EVAP OUT TEMP 
GLY ACCUi~ QTY 

ECS RAn OUT TEMP 
GLY ~JAP BACK pp~SS 
ECS 02 FLOW 02 SUPPLY 11A."lF 
02 STJPPLY !IAIIF PRESS 

SEC GLY PU~~ OUT PRESS 
SEC EVAP OUT LIQ TEI1P 
SEC GLY ACCU'I QUANTITY 
SEC EVAP OUT STEM1 PRESS 

H20 TANK - GI.Y llliS PRESS 
PRI GLYCOL FLOW RATE 
PRI EVAP INLET TEMP 

PRI RAn III TEMP 
SEC RAn PI TE/!P 
SEC RAD OUT TEap 
RAn FLOW CaNT SYS 1 OR 2 

URINE DU!IP NOZZLE TEMP 
H20 DU!!P TE/IP 

011 CABIN INNER WALL TEMP 1 
DM CABIN INNER vIALL TE~IP 2 
DM CABIN PRESS 

Dli SYS A 02 PARTIAL PRESS 
DM SYS B 02 PARTIAL PIlliSS 
DM SYS A 02 TK 1 QTY 
DH SYS A 02 TK 2 QTY 

OIl SYS A N2 TK 1 QTY 
OIl SYS A N2 TK 2 QTY 

CHAN 
Tt1 CODE 

H2 lnA6 
HI 101.128 
Il1 l1A37 
m l1A15 

H2 l1A4 
HI l1A17 
H2 1011.9 
HI 10Al03 

H2 llA 1 
H2 l1A2 

H2 11l>.3 
HI 10A133 
H2 10A12 
HI l1A7 

H2 10A15 
H1 10A4 
H2 lOA 114 
H2 11l\.55 

H2 l1A157 
H2 l1A118 
HI l1A44 
HI 10AS 

HI 10Al0l 
HI l1A87 
HI 10Al00 

H2 101148 
HI l1A19 
HI 10A5 
E2 l1E4-8 

HI l1A14 
HI 10A82 

H2 10Al05 
H2 10A54 
H2 l1A154 

H2 10A3 
H2 10A60 
H2 10A45 
H2 l1A119 

H2 10AS7 
H2 l1A148 

HBP. 
FR-IID 

02-116 
43-08" 
02-009 
01-057 

01-012 
01-059 
03-116 
35-052 

01-009 
01-010 

LB:« 
lID 

057 

008 

097 

005 
006 

01-011 007 
45-052 
04-116 137 
01-026 

05-115 177 
02-052 
38-116 120 
02-073 14:' 

05-044 128 
0"-041 105 
02-027 
03-084 

34-084 
03-057 
34-052 

16-116 020 
01-073 
02-084 
01-098 041 

01-049 
28-052 

35-116 199 
18-11~ 100 
05-041 125 

01-116 017 
20-116 180 
15-116 179 
04-042 106 

29-116 158 
05-012 06'1 

DATA RAnG"' 
LO HI 

o 17 
111 120 

-5 +5 
o 30 

50 1050 
20 95 
o 100 
o 100 

o 17 
o 1 

o 
20 
25 
o 

-50 
0.05 
0.2 
o 

o 
25 
o 
0.05 

o 
100 
35 

55 
55 
30 

OFF/l 

o 
o 

o 
o 
o 

o 
o 
o 
o 

a 
o 

~o 
95 
75 
100 

+100 
0.2" 
I.e 
150 

60 
75 
1~0 

0.25 

50 
300 
100 

120 
120 
70 

SYS 2 

100 
100 

150 
150 
880 

500 
50(': 
100 
100 

1 no 
100 

m:-TITS 

PSIA 
DE" F 
1'1 H20 
~"7't Ht'; 

PSIA 
DE" F 
P(;'J:' 
PCT 

PSIA 
PSI') 

PSI..} 
D~r; F 
DEG F 
PC'!' 

DEC:: F 
PSlll 
LB/HR 
PSIG 

PSIG 
DEG F 
PC'!.' 
PSIA 

PSIA 
LB/HR 
DBS F 

DEG F 
DEG F 
DEG F 
EVENT 

nEt; F 
DEG F 

DEG F 
DEG F 
Ml'.~ HG 

W'" HG 
."rr-" HG 
peT 
PCT 

PC~ 
PCT 

INST 
BCS 

OIB DIS?L 
D11 eM 

SYS 
SYS 
V2 
SYS 

V2 
SYS 
SYS 
SYS 

SYS 
SYS 

SY,,) 
SYS 
SYS 
SYS 

SYS 
SYS 
SYS 
SY5 

SYS 
SYS 
SYS 
SYS 

V2 
V2 
V2 

SYS 
SYS 
SYS 
VSC 

V2 
VI 

VI1)Ml\. 
VIT)"!A 
VIDMA .M 

VID"1A M* 
VIDMB ~.j* 
VIDMl\. 
VIDMl\. 

VIDllA 
VIDMA 

M 
!I 
I' 
~Iilk 

SM 
M 
8M 
81'1 

II 
H* 

S>I 

SH 
sa 

J'·f* 
sn 
M* 

sn 
SM 
S~I 

SM 

SM 
SM 
M 
TB 

g!·1 

SI1 
8M 
sn 
SM 

SI·\ 
51\ 

CS!"': 
SC ~11 
POT 1 

SIG CSH 
DIST ";':-1G 

CS 4.2 
CS 4.3 
CS 4.2 
SS 4.2 

CS 4.2 
CS 4.2 
CS 4.5 
CS 4.5 

CS 4.2 
CS 4.2 

CS 

CS 
CS 

CS 
CS 
CS 

CS 
CS 
CS 
CS 

CS 
CS 
CS 
TSC 

CS 

CS 
CS 
CS 
CS 

CS 
CS 

4.3 
4.3 
4.3 
4.3 

4.3 
4.3 
4.2 
4.2 

4.4 
4.4 
4.4 
4.4 

4.2 
4.3 
4.3 

4.3 
4.4 
4.4 
4.3 

4.5 
4.5 

4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 

4.6 
4.6 

P-l 



CSM 
SC 111 

TABLE 7-12 cm·1 PC!·I TELEllETRY (51.2 KBPS) - Gl1IDA'lCE A'ID NAVJGATlrm 

MEAS ID CHAN HIlR LIlR DATA RANGE IN5T O/B DISPL SIG CSIl 
/FTNOTE MEA5 DESCRIPTION TM CODE FR-IID I'm LO HI UNITS BUS DM CM OIST ONG 

CGOOO1V CPTR DIG DATA-40 BITS 52 51DSl 01-032 009 SYS 8.1 
CG1040V PIPA +120 VDC Hl 10A83 28-084 85 135 VDC SYS 8.4 
CG1110V TH BIAS 2.5 VDC 111 10M5 32-084 0 5 VDC SYS 8.4 

CG1201V lMU 28 VAC 800 lIZ III 10A91 31-052 0 31.1 VRMS SYS 8.4 
CG1331V 3.2 KHZ 28V SUPPLY 111 10M5 29-052 a 31.1 ~rn"IS SYS 8.4 

CG1513X lMU IlTR +28 VDC E2 l1E1S-2 03-067 141 OFF STOBY EVE'IT SYS 8.11 
CG1523X CMC OPERATE +28 VDC E2 l1E15-3 03-067 141 OFF OPF.R EVENT SYS 8.11 
CG1533X OPTX OPERATE 28 VAC E2 l1E15-4 03-0fi7 141 OFF OPER EVENT SYS 8.4 

CG2112V IG lX RSVR OUT SIn 111 l1A54 02-060 -50/230 +50/130 DF.G SYS 8.5 
CG2113V IG lX RSVR OUT COS 111 llA59 02-081 130/230 50/310 DEG SYS 8.5 
CG2117V lGA SERVO ERR IN PHASE III 12A2 01-014 -3 +3 Im.MS 5YS 8.5 

CG2142V Me; lX RSVR OUT SIn 111 l1A60 02-089 -50/230 +50/130 DEG SYS 8.5 
CG2143V 11G 1 X RSVR OUT COS III l1A61 02-090 130/230 50/310 DEr, SYS 8.5 
CG21117V MGA SERVO ERR IN PHASE III 12Al 01-013 -3 +3 VRMS SYS 8.5 

I' 
OJ CG2172V OG lX RSVR OUT SIN III llA62 02-091 -50/230 +50/130 DEG SYS 8.5 -J 

CG2173V OG 1 X RSVR OUT COS 111 11A63 02-092 130/230 50/310 DEG SYS 8.5 
CG2177V OGA SERVO ERR IN PHASE Hl 12A3 01-015 -3 +3 VR'~S SYS 8.5 

CG2300T PIPA TEMP 112 10A96 32-116 079 120 140 DEG F SYS 8.5 
CG3721V SHAFT CDU DAC OUT III llAS2 02-058 -10 +10 VRIIS SYS 8.9 
CG3722V TRUNNION CDU OUT Hl I1AS3 02-059 -10 +10 VFU.I!S SYS 8.9 
CG501l0X CMC NARNING E2 llE19-1 03-099 162 l·t>.R'! EVEIlT SYS L· 5S 8.6 



CSf! 
SC 111 

TABLE 7-13 CSH POI TELEMETRY (51.2 KIlPS) - STAIlILI7.ATIf")~l A'lD C'l'l"'WlL <;Yf:"'E'1 

MEAS ID CI!Nl HBR LBR DATA "Nlr,E INST 01B DISPL SIG CRH 
/FTNOTE !·IEAS DESCRIPTION Tr·1 COD" ~ lorn r~o HI lr.'IITS BUS 011 CM DIST ~ 

CII3500H PITCH ATT ERR H1 5111.5 01-062 -5/15 +5/15 DEG SYS M TSC 8.8 
CH3501H YII.\"! ATT ERR Hl 5111.6 01-063 -5/15 +5/15 DEG SYS M TSC 8.8 
CH350211 ROLL ATT ERR Hl 12A4 01-016 -5/12.5 +5/12.5 m:r, SYS II TSC 8.8 

-20/50 +20/50 

CII3503R SCS PITCH BODY RATE 111 121\.5 01-021 -1/5/10 +1/5/10 DEr,/S SYS "! TSC 8.8 
CH3504R SCS YAN BODY RATE Hl 12M 01-022 -1/5/10 +1/5/10 DEr,/S SYS II TSC 8.8 
CH3505R SCS ROLL BODY RATE Hl 12A7 01-023 -1/5/50 +1/5/50 DEr,/S SYS II TSC 8.8 

CH3517H PITCII GIIDL POS 1 OR 2 111 12M 01-024 -5 +5 DEr, SYS 11 TSC 8.9 
CH3518H YII.N GlIDL POS 1 OR 2 Hl 1211.10 01-046 -5 +5 DEr, SYS II TSC 8.9 

CH3546X +PITCH/+X ENG El 22El-1 01-018 !'1"" /OFF ARH EVE~lT SYS 8.10 
CH3547X -PITCH/+X ENG El 22E2-2 01-018 FIRE/OFF ARM F.VF.'lT SYS 8.10 
CH3548X +PITCH/-X ENG El 22E3-3 01-018 FI"E/OF!' ARII EVENT SYS 8.10 
CII3549X -PITCH/-X ENG E1 22E4-4 01-018 FtRF/'lFF AR .. EVE'lT SYS 8.10 

CH3550X +YAW/+X ENG F.l 22E5-5 01-018 FIl>E/'l!'!' AmI EVENT SYS 8.10 
I' CII3551X -YAW/+X ENG El 22E6-6 01-013 FIRE/OF!" AR"! B'\~NT SYS 8.10 .., CH3552X +YAl"1/-X EllG El 22E7-7 01-018 FIRE /'IF'' AR'~ EVF.!lT SYS 8.10 
'" CH3553X -YAW/-X ENG El 22E8-8 01-018 FIRF./OF!' AR'~ E~TE>JT SYS 8.10 

CH3554X +Ror,L/+Z ENG El 22E9-1 01-019 FIRE/O!'F lIR" EVE'lT SYS 8.10 
CII3555X -ROLL/+Z ENG El 22E13-5 01-019 FIRE/O!'F lIR~1 EVF.NT SYS 8,10 
CII3556X +ROLL/-Z ENG E1 22E14-6 01-019 !'IRE/OFF ARM EVENT SYS 8.10 
CII3557X -ROLL/-Z ENr, El 22ElO-2 01-019 FIRE/OFF lIR"! EVENT SYS 8.10 

CII3558X +ROLL/+Y ENG El 22E15-7 01-019 FIR1" /O!"!' ARH EVENT· SYS 8.10 
CH3559X -ROLL/+Y ENG 131 22E11-3 01-019 FI,,!':/OFF AmI EVENT SYS 8.10 

. CII3560X +ROLL/-Y ENG El 22E12-4 01-019 FIRE/OFF ARM EVEIlT SYS 8.10 
CH3561X -ROLL/-Y ENG El 22E16-8 01-019 FIRF./O!'!' AmI EVEnT SYS 8.10 

CH3574X TRANS CNTL +X CMD E2 llE22-4 04-067 195 O!'F O~l EVENT SYS 8.10 
CH3575X TRlLNS C:1TL -x C~ID E2 llE22-6 04-067 195 OFF ON EVE'JT SYS 8.10 
CH3576X TR&"qS CNTL +Y CMD E2 l1E22-8 04-067 195 OFF ON EVENT SYS 8.10 
C1I3577X TRANS CNTL -Y OID E2 l1E23-6 04-068 196 OFF ON EVENT SYS 8.10 

CH3578X TR&'"1S ClITL +Z CM!) E2 llE23-8 04-068 196 OFF ON EVENT SYS 8.10 
CH3579X TRANS CNTL -Z CMD E2 l1E24-2 04-097 043 OFF ON EVENT SYS 8.10 
C1I3582V SCS 'I'VC PITCH AUTO CMD Hl 12A15 01-055 +In -10 VDC SYS 8 .. 9 
C1I3583V SCS TVC YAW AUTO CMD Hl 12A13 01-053 +10 -11) VDC SYS 8.9 

CH3585H l-lT'lC PITCH CM!) Hl 51Al1 01-096 -11.5 +11.5 DEr, SYS 8.9 
CH3586H l-lT'lC YAW CMD H1 51A12 01-125 -11.5 +11.5 DEG SYS 8.9 
CH3587H ROT ROLL CMD 111 51A13 01-126 -11.5 +11.5 DEr, SYS 8.9 



CS/'. 
SC 111 
PCN 1 

TABLE 7-13 CRl: PCN Tr:LE~mTRY (51.2 KBPS) - SThBJ:I~IZ?1.'!'IO~'l A~m C:O:";'rROL s'rSTE1'i (CO"!'lCLUDED) a 

MEAS ID CPJI':! HER LBn D'?\"::,.A RlY;G"E lEST 0/13 DISPL SIG CSH 
/FTNOTE ~lEAS DESCRIPTION T~1 CODE FR-vlD wry LO HI WIlTS BUS DN C~~ DIST DNG 

CH3588X ATT DEADBMlD NUl E2 11 E8-2 02-n 67 075 N2\X !>1P1 E7F.NT SYS 8.91\. 
C113590X HI RATE LIl,UT E2 11 E8-4 02-%-7 075 Lcmr HIGJT EV1':~'I'l' SYS 8.9A 
CH3<;92X FDAI ERR 5, RATB 5 E2 llE8-5 02-D67 075 op;, on IlVEN'r SYS 3.8A 
CH3593X mAl SCALE ERn 50/15 E2 l1E8-6 02-067 075 OPF O~l EVF.~T 5YS 8.8A 

CH3600X ATVC GAIN E2 llE9-3 02-068 076 HIGE LO~'! EVr.N'I' SYS 8.9A I P-l 
CH3601x DIRECT RCS NO. 1 E2 llE24-3 04-097 043 OFF' EN1\RLB E'iJ~;!\'T SYS 8.7 
CE3602X DIRECT RCS !l0. 2 E2 11 E24-ll 04-097 Ol~3 OF:r ENlIBLB EVE!'J'J' SYS 8.7 

CH3604X SFS SOL D"I.IVER 1 E2 llE4-4 01-Q98 041 FIRE/OFF' 1"~P.M EV:S!"J'r 5YS 8.9 
CH3605X SPS S·JL D'.l.IVER 2 ;;:2 11 E9-4 02-069 076 FIP.F:/OFF AT]J:A EVF,~':r.' SYS 8.9 
CE3606X LIIIIT CYCLE SWITCH E2 11 E25-1 04-098 0/;·4 ON OFF EVENT SYS 8.9A 
CH3607X sIC C!lTL SCS E2 llE9-5 02-068 076 ct.,tC ses EVENT SYS 8.9 

CH3609x ;~roAL ROLL ACCEL C~ID E2 11E25-7 04-0 0 9 044 OFF O~1 EVE:JT SYS 8.9A 
CH3610X MANUAL R:)LL )IIN LHP C}'IT) E2 11 E25-8 04-098 044 OFF O!7 EV~J'J'I' SYS 8.9A 
CH3612X ~UlliUAL PITCH ACCEL C~~ 32 llE2S-3 04-098 Oll~ OFF 0"'1 EVENT SYS 8.9A 
CH3613x }~NUAL PITCH MIN nIP C}'J) E2 l1E25-4 04-098 044 OF':'? ON EVy"!'T'7' SYS 8.91'. 

-..l CH3615x 'IA~IUAL YAW ACCFL aID E2 11E25-5 04-')98 044- OY, ON EV:S~'~T SYS 8.9A 
I 

'" CH3616x lo1hllU1IL YAW MIN IMP Cl~ E2 11E25-6 0'1-098 044 O:?F 0"1 EVE~JT SYS 8.9A 
'" 

CH3623X GYRO 1 COMB SHRD E2 llE8-7 02-067 075 L,,)l,T NORM J'\J?"IT SYS 8.9 
CH3624l( GY~O 2 COMB S~= E2 11 E8-7 02-r.67 075 LOW NOP.1t EVENT SYS 8.9 
C!l3635X BMAG ~mDE Svl-ROLL ATT 1 RT 2 El 11 E33-1 05-099 OFF OH EVE',,;, vsc 8.9A 
CH3636X BMG 140DE Sl'l-ROLL RATE 2 E1 llE33-2 05-099 OFF ON EV!:r-!T VSC 3.9A 

CH3638x BM1'.G MODE S\'1-PITCH ATT RT 2 El llE33-3 05-09? OPf:' ::m :SVEnT VSC 8.9A 
CH3639X BMAG MODE Sl;-PI~CH R.'.TE 2 El llE33-4 05-099 OFF ON EVEnT VSC 8.9A 
CH3641X BlllcG IIODE 10',-YAW A",'T 1 RT 2 El llE33-5 05-899 OE'F ON EVB}1T VSC 8.9A 
CH3642x BMAG HODE SH-YAN Ri\TE 2 El 11 E33-6 05-099 Ol'F 0:"1 EVF!TT VSC 8.9]\ 

CH3666c PITCH DIFF CLUTCH CURRENT Hl 22A4 01-003 -0,807 +0.807 A"-IP SYS 8.9 
CII3667C YAH DIFF CLUTCH CURREN~' H1 12A16 01-056 -0.807 +0.807 AJ.r.p SYS 8.9 



TABLE 7-1q CSll pcn TELmmTRY (51. 2 KHPS) - cre~l'! EOUIP'"'r:-TT 

'lI:AS ID CHA.:: HER LllR 
IFTNOTr.: ;-mAS DESCRIPTIO?I !!1 ConE FR-l-m l-rn La 

CJ0060J ASTRO 1 EJ(G AXIS 1I1 22A3 01-007 0.1 
CJ0061J ASTRa 2 EKG AXIS Hl 22Al 01-~O5 0.1 
CJ0062J M,TRO 3 EKG AXIS Hl 22A2 01-006 0.1 

CJ0200R ASTRO 1 RESPIll III 51A7 01-064 -5 
CJ0201R ASTRO 2 RP.SPIR III 51A8 01-093 -5 
CJ0202R ASTRO 3 RESPIR III 51A9 01"09Q -5 

~ 

nA'1'A It'.'IGr: 
HI U'IITS 

5 T'~J 

5 'I" 
5 IW 

+5 01!P!~ 

+5 onHS 
+5 OlIHS 

rnST 
BUS 

V2 
V2 
V2 

V2 
V2 
V2 

niB nISPL 
nM CI1 

csr1 
SC 111 

!-,)IG 
DIST 

CSH 
mIG 



" I 
w 

TABLE 7-15 CS:1 PCI1 TELEHETRY (51.2 KBPS) - FLIGHT TECffiT0L0GY. 

HEAS III CHAN HBR LER DAT," RAnGE INST O/B DISPL 
/FTNOTE MEAS DESCRIPTION TI·1 CODE FR-WD lID LO HI lP'lITS BUS DM CM 

CK0026A CH X AXIS ACCEL H1 12A9 0.1-0Q5 -2 +10 G V2 
CK0027A cr,1 Y AXI S ACCEL H1 12A 11 61-0,47 -2 +2 G \72 
CK0028A CI1 -z AXIS ACCEL 1':1 .12A 12 01-040 -2 +2 G \72 

CK1040X/1 1 6H~1 DAC SHUTTER OPEN H1 51A3 01-031 OPEtT E\7B~TT SY8 
AnD 
5tA10 01-095 

CK10Q3X/1 70MM CMlERASHUTTER OPEll H1 51A3 01-031 OPEr-! EVENT SYS 
AND 
51A10 01-095 

1. Two 50 sis channels are supercommutated to provide 10D siS of the time shared par.ameters CK1Q40X and CK1043X. 

CSIl 
SC 111 
P~N 1 

SIG 
DIST 

CSH 
DWG 

Ip-l 

Ip-l 

Ip-l 



CSM 
SC 111 
PCNl 

TABLE 7-16 CSM PCM TELEMETRY (51.2 !(BPS) - SCIENTIFIC EqUIPMEITT. 

MEAS ID CHAN HBIl LBR DA'l'A RANGE I"lST oIB DISPL SIG CSH 
/FTNOTE ~ DESCRIPTION TM CODE FR-WD WD LO HI UNITS BUS DM eM DIST ONG 

SL1003U SCI EXP 3 Hl 10Al04 35-084 PROVli'lIONBD FOR 
SL1004U SCI EXP 4 Hl 10Al06 36-052 PROVISION!':D FOR 
SL1005U SCI EXP 5 Hl 10Al07 36-084 PROVISIONED FOR 
SL1006U SCI EXP 6 Hl 10Al09 37-052 PROVISION!':D FOR 

SL1007U SCI EXP 7 Hl lOA 110 37-084 PROVISI01lJED FOR 
SL1008U SCI EXP S 111 10Al12 38-052 PROVISIONED FOR 
SL1009U SCI EXP 9 Hl 10A113 38-0S4 PROVISIONED FOR 
SL1010U SCI EXP 10 Hl 10Al15 39-052 PROVISIONED FOR 

S11011U SCI EXP 11 111 10Al16 39-084 PRfWISIO"lED FOR 
SL1012U SCI EXP 12 Hl 10Al18 40-052 PROVISIONED FOR 
SL1013U SCI EXP 13 Hl 10Al19 40-0S4 PRf)VISIONED Ff)R 
SL1014U SCI EXP 14 Hl 10A121 41-052 PROVISIONED FOR 

SL1015U SCI EXP 15 Hl 10A122 41-0S4 PROVISIO"lED FOR 
SL1016U SCI EXP 16 D2 llD16 03-06S 142 PROVISIONED FOR 
SL1017U SCI EXP 17 D2 llD3 01-097 035 PROVISIOm:D FOR 
SL1018U SCI EXP 18 D2 llD5 01-099 042 PROVISIONED FOR 

...; 
I SL1021U SCI EXP 21 D2 llDl0 02-097 082 PROVISIONED FOR w 

'" SL1022U SCI EXP 22 D2 l1Dll 02-098 OS3 PROVISIONED FOR 
SL1023U SCI EXP 23 D2 llD12 02-099 084 PRf)VISIONED FOR 

DL9601T/l MEFS HOT 1 Hl llA174 05-107 0 1200 DEG C SYS I pol 
DL9602T/l MEFS COLD 1 Hl llA175 05-108 0 200 DEG C SYS 

SL9606V EUVT DAC REGISTER Hl llA99 03-092 0 5 VDC SYS 
SL9607C EUVT SYSTEM CURRENT Hl llAl00 03-105 0 1 A~ SYS 
SL960SK EUVT NO. 1 DETECTOR Hl llA97 03-090 1 lOOK C/SEC SYS 
SL9609K EUVT NO. 2 DETECTOR Hl llA98 03-091 1 lOOK C/SF.C SYS 

SL9610P He GLOW DETECTOR TANK PRESS Hl llAl0l 03-106 0 1200 PSIG SYS 
SL9611T He GLOW TEUP II1 llAl02 03-107 0 150 DEG F SYS 

SL9612P He GLOt-T FILTER CELL 1 PRESS Hl llAl03 03-10S • 1 10 TORR SYS I P-l SL9613C He GLON SYSTE~1 CURRENT Hl llAl04 03-113 0 .18 A"IP SYS 
SL9614P He GLOW FILTER CELL 2 PRESS Hl llAl13 04-017 .1 10 TORR SYS 

SL9615K He GLOW DETECTOR 1 RATE Hl llAl05 03-121 lOOK C/SEC SYS 
SL9616K lie GLOW DETECTOR 2 RATE Hl llAl06 03-122 lOOK C/SEC SYS 
SL9617K He GLOW DETECTOR 3 RATE Hl llAl07 03-123 lOOK C/SEC SYS 
SL961SK He GLOW DETECTOR 4 RATE Hl llAl08 03-124 lOOK C/SEC SYS 

1 • DL9687T and DL9688T can be inflight selected to replace DL9601T and DL9602T respectively. 



CSM 
SC 111 
PC~ 1 

TABLE 7-16 CSM PCM TELEMETRY (51.2 KBPS) - SCIE:!TIFIC EQUIPMENT (C01'lTINUED). 

MEAS 10 CIIA~ HBR LBR DATA RAH(;F. INST O/B DISPL SIG C!'lH 
/FTNOTE UEAS DESCRIPTION Til CODE FR-WD ~'1D LO HI ~ BUS OM £!! DIST D~IG 

DL9630T UVA HOUSING TEMP Hl llA36 01-124 -40 +180 DEG F SYS 
DL9631H UVA POINTING ERROR Hl llA41 02-017 -1.5 +1.5 ORr, SYS SM SS 
DL9632V UVA PMT HIGH VOLTAGE Hl 11M2 02-025 0 4000 vnc SYS 
DL9633V UVA REGULATED VOLTAGE Hl llA83 03-042 0 10 VDC SYS 

DL9634T UVA NITROGEN LAMP TEMP Hl llA86 03-049 SYS 
DL9635T UVA STAR TRKR BRIGHTNESS Hl llM8 03-058 -4 +3 MA(;N SYS 
DL9636T UVA OXYGEN LAMP TE!-IP Hl llA89 03-059 0 300 DEG C SYS 
DL9637U UVA NITROGEl! LAMP INTENSITY 1!1 llA90 03-060 0 150 PCT SYS I P-l 
DL9638U UVA VISIBLE LAMP nlTENSITY Hl llA95 03-081 0 150 PC'!' SYS 
DL9639U UVA OXYGEN LAMP INTENSITY Hl llA96 03-089 0 150 PCT SYS 
DL9640C UVA CONV 1 CURRENT Hl llAl77 05-121 0 4 AMPS SYS 
DL9641C OVA CONV 2 CURRENT 111 llA 178 05-122 0 2 A""PS SYS 

DL9642X UVA BIT 1 (LSB) E2 llE20-1 04-065 181 OFF 0'1 E"l"F.!'1T SYS 
DL9643X UVA BIT 2 E2 11E20-2 04-065 181 OFF 0'1 EVEN'!' SYS 
DL9644X UVA BIT 3 E2 llE20-3 04-065 181 OFF ON EV'R"",TT SYS 
DL9645X OVA BIT 4 E2 llE20-4 04-065 181 OFF 0" EVF.~TT SYS 

...., 
I DL9646X UVA BIT 5 E2 llE20-5 04-065 181 OFF O~T E\>"':)lT SYS w 
w DL9647X UVA BIT 6 E2 llE20-6 04-065 181 OFF 0'1 EVENT SYS 

DL9648X UVA BIT 7 E2 llE20-7 04-065 181 Of'F' ON EVENT SYS 
DL9649X OVA BIT 8 E2 llE20-8 04-065 181 OFF 011 EVE'-IT SYS 

DL9650X OVA BIT 9 E2 llE21-1 04-066 182 OFF ON EVE1'lT SYS, 
DL9651X OVA BIT 10 E2 llE21-2 04-066 182 OFF ON EVENT SYS 
DL9652X UVA BIT 11 E2 llE21-3 04-01;6 182 OFF ou :t::vL':'TT SYS 
DL9653X OVA BIT 12 E2 llE21-4 04-066 132 OFF O~T EVE"1T &YS 

DL9654X OVA BIT 13 E2 llE21-5 04-066 182 OFF ON RVB':rT SY!> 
DL9655X OVA BIT 14 E2 llE21-6 04-06F 182 OFF 0'1 EVF.'lT SYS 
DL9656X OVA BIT 15 E2 l1E21-7 04-066 182 OFF 0'1 E\>"':NT SYS 
DL9657X OVA BIT 16 (nBB) E2 llE21-8 04-066 182 OFF O~T E\TF;"'TT SYS 

SL9658X DPLR TRKING RCVR LOCK E2 l1E13-1 03-065 115 OFF ON EVENT SYS SM CS I P-l 
SL965QX DPLR TRKING FRAl-IE COUNT E2 llE13-8 03-01;5 115 OFF 011 EVE1'lT SYS 

SL9670R X-RAY DATA RATE 111 l1A125 04-059 0 5K CTS/S SYS 
SL9671R X-RAY BACKGROUND RATE Hl 11 A 126 04-060 0 laK CT~/S SYS 
SL9672R X-RAY COINCIDENT RATE Hl 11 A 127 04-073 0 10K CTS/S SYS 
SL9673R X-RAY HI VOLT MONITOR Hl 11 A 128 04-074 0 4000 vnc SYS 

SL9674V X-RAY P.S. +5 VDC II1 l1A131 04-081 
I P-l 

0 10 vnc SYS 
SL9675V X-RAY P.S. +15 VDC Hl l1A 132 04-089 0 30 vnc SYS 
SL9676V X-RAY GAS E1!ERI;ENCY IIONITOR 111 llA134 04-091 0 5 VIlC SYS 
SL9680P X-RAY TANK PRESS III llA135 04-092 0 5000 PSIA SYS 



TABLE 7-16 CSI·l pen TELEI:lFTRY (51.2 KDPS) - SCI:S!~TIPIC EOlTIpn.~!':T (C{)N(::;:.um~D) • 

MEAS ID CllA"f H!'R LBR DJ..T.A. RA?::rG!-~ 

/F'mOTE MEA5 DESCRIPTION 'r>1 C0DE FR-'ilD \-!:) LO HI 1)'11TS 

SL9681P X-RI,Y DETECTOR PRESS H1 11A137 04-106 0 25 PSIl'. 
SL96S3T X-R"'-Y BOTTOM BASE TEEP H1 11A 139 04-108 -40 +70 DEG C 
SL9684T X-RAY TOPRTNR BTHBASE DIFf T H1 11A140 04-113 -20 +20 DP.G C 
SL9685K X-RAY SPECTRAL DATA H1 51A15 01-128 I}\TTE~1\.1ALLY PRnf;RAJ'tMED 

DL9687T/1 !mFS HOT 2 H1 11A174 05-107 0 1200 DRG C 
DL9688T/1 cillFS COLD 2 H1 11A175 05-103 0 200 Dt':G C 

SL9780x X-R,-W DOOR POB. 1 E2 11E24-7 04-097 043 OFF ON' EVEN'i' 
SL9781x X-RAY DOOR POS. 2 E2 11E24-8 04-097 043 OFF ON EVENT 
SL9782X EUVT DOOR POS. 1 E2 11E30-4 05-068 163 OF'F O:\i EVF:f'l' 
SL9783X E~JT DOOR POS. 2 E2 11 E30-5 05-068 163 OFE' on EVF.NT 

SL9784X He GLOvl DOOR POS. 1 E2 11E26-4 04-099 081 OFF Ol\"l EVBNT 
SL9785X He GLOW DOOR POS. 2 E2 11 E26-6 04-099 081 OFF ON EVENT 

CI,9790U Sl~N-LIGI!T INTENSITY - 12 BITS D2 11E6-5 02-065 061 0 1?OO DEG C 
THRU 

-l ·11E7-8 02-066 062 , 
w 

1. DL9687T and DL9688T can be inflig2t selec·ted to replace DL9601T and DL9602T res~ectively • .., 

I}1ST O/B DISPL 
BUS DH CM 

SYS 
SYS 
SYS 
SYS 

SYS 
SYS 

SYS 
SYS 
SYS 
SYS 

SYS 
SYS 

SYS 

CS!I 
SC 111 
PCN 1 

SIC 
DIS':' 

CSH 
Df"]C 

P-l 

I P-l 



em1. 
SC 111 
?C~J 1 

T:l.BLE 7-17 csr~ PC:"~ TELE' .. mTRY (51.2 KEPS) - SERVIC::~ PRnp!T!"SIf)I~. 

'lEAS ID CRA!~ HPS LRR DA'r"l\ RA;-1GT' I,!,-lST niB 1)ISPL SIr. CSH 
/I'T!mTE f-!Ei,\S D:SSCRIP'!'IO~1 T:, CODE FR-1"m lID LO HI lJ·lITS BPS Dr.! Ct-:t DIST DNG 

SPOO01P He TK PRESS H2 11A 10 01-041 065 ~ SK PSIA V3S 'I SS 9.1 
SPOO03P ox TK PRESS H2 11A 11 01-042 066 0 250 PSI}\ \T3S :M* cs 9.1 
S),0006P FU TK PRESS 112 11A 12 01-043 067 0 250 PSIP-o V4S /1- CS 9.1 

SP0022H FU/OX VLV 1 POS H1 11A31 01-108 0 90 DPt:; \T3S 11·1 SS 9.1 
SP0023!l FU/OX v:.V 2 POS H1 11l1.32 01-113 0 90 DF'G V4S 'I SS 9.1 
SP0024!l FU/OX.VLV 3 ros 111 111'.33 01-121 0 90 DEG V3S M SS 9.1 
SP3025!l FU/OX VLV 4 POS H1 11A34 01-122 0 00 DEG V4S 'I 5S 9.1 

SF0045T E!l G VL V' BOD Y TEr-1P H1 10A37 13-052 0 200 DRC F \T4S 9.1 
SP0048'1' ENG FU FEED LI!~E Tm'lp H2 1{)A117 39-116 160 0 200 DI',G F V3S 'I 9.1 
SP0049T ENG ox FEED LHlE TEMP H2 10A120 40-116 200 0 200 DEG F V4S SM CS 9.1 

SP0054'1' ox LI:1E 1 TE~··:P H1 10A44 15-084 0 200 D~G F V3S 9.1 
SP0055T ox sm'!p TK SURF TE'IP H1 10A61 21-052 0 150 DE~ F V3S 9.1 
SP0056T FU SUIIP 'I'K SURF TEI~ H1 10A68 23-094 0 150 DPG F V3S 9.1 
SPOO57T FU LINE 1 TEr,1P H1 10A5~ 20-084 0 200 Dr::G !" V4S 9.1 

SP0062T ENG INJECTOR FLANGE TEIIP 2 H1 10A49 17-052 0 600 DEG I' vsc 9.1 
SP0600P ENG VLV ACT PRESS N2A H1 10."'10 04-052 0 5K PSIA V3S 1''! CS 9.1 

-.l SP0601P ENG VLV ACT PRESS N2B 111 1 O}\ 11 04-084 0 5K P5I)I V4S .~1: CS 9.1 I 
v.> SP0661P 
V' 

Er-rr; C1W1RER PRESS P.1 12A14 01-05~ 0 150 PSIA V3S ~'\ CS 9.1 

SP0930P FU SH/ENG INTERFACE PRESS 111 11 A 152 05-027 0 30n PSI-. V3S 9.1 
SP0931P ox S!AjENG INTERFACE PRESS 111 11AH1 05-059 0 300 Pf:I!I~ V4S 9.1 

SP9007Q/1 ox SUl~P TANK QTY - AUX 111 10A26 09-084 0 100 P~T SYS 
SP9008Q/1 ox SUHP TAl)K QTY - PRI Il1 10A28 10-052 0 60 PC~ SYS 
SP9009Q/1 I'D SUMP TANK QTY - "'UX Il1 10A29 10-0P,4 0 100 PCT SYS 
5P9010'1/1 FU 5U;\P T 1mK QTY - PRI 111 10)1.31 11-052 0 60 PC?:' SYS 

SP9014T ox SU!·~p TK OUTBOARD TEIlP 111 10A137 46-084 0 150 DBC; F V4S 9.1 I P-J 
SF9017T SPS Ile PRESS PANEL TE1:P Il2 10A93 31-116 039 0 200 I}EG F V4S S!1 CS 9.1 
SP9027T SPS He '::.'K UPPER SUR~ TEI-;:P 111 10A92 31-084 -100 +200 DEC"; F V4S 9.1 

1. Used =or ground propellant lo~ding. Not available durin'] fli~~.t. 



CSM 
SC 111 
PCN 1 

TABLE 7-18 CSM PCM TELE1!F.'1'RY (51.2 KIlPS) - REACTIO'I CO'lTROL. 

MEAS ID CUM) HBR LflR DA'1'A RAWOE INST O/B DISPL SIG CSII 
/FTNOTE MEAS DESCRIPTION TM CODE FR-IVO ~ LO HI U .... lJ:TS ~ DM CM DIST Dt:'r; 

CROO01P Cll He TK 1 PRESS H2 llA155 05-042 126 0 5K PSIA Vl SM CS 10.3 
CROO02P CM He TK 2 PRESS H2 llA156 05-043 127 0 5K PS1A V2 SM r.s 10.3 
CROO03T CM lIe TK 1 TEMP 112 10A18 06-116 018 0 300 DEG F Vl SM CS 10.3 
CROO04T 01 lIe TK 2 TEMP 112 10A21 07-116 058 0 300 DFt; F V2 SM CS 10.3 

CR0035P CM He MAl'IF 1 PRESS lI2 llA21 01-075 143 0 400 PSIA Vl SM· SS 10.3 
CR0036P CM He MAnF 2 PRESS 112 llA22 01-076 144 0 400 PSIA V2 SM· 55 10.3 

SR5001P SM He TK A PP~SS H2 llA163 05-073 185 0 5K PSIA V3S SM C!' 10.1 
SR5002P SM He TK B PRESS H2 11A164 05-074 186 0 5K PSIA V4S SM CS 10.1 
SR5003p SM He TK C PRESS H2 llA 165 05-075 187 0 5K PSIA V3S SM CS 10.1 
SR5004P SM He TK D PRESS H2 llA166 05-076 188 0 SK PSIA V4S SM CS 10.1 

SR5013T SM He TK A TEMP H2 10A24 08-116 098 0 150 D~C; F V3S SM CS 10.1 
SR5014T SM He TK B TEMP H2 10A27 09-116 138 0 150 DEG F V4S SM CS 10.1 
SR5015T SM He TK C TEMP lI2 10A30 10-116 178 0 150 DEr, F V3S SM r.S 10.1 
SRS016T SM He TK D TEMP H2 10A33 11-116 019 0 150 DEr, F V4S SM CS 10.1 

SR5025Q SM RCS A PROP QTY III 10A73 25-052 0 100 pCT V3S SM CS 10.1 ..... SRS026Q SM RCS B PROP QTY Hl 10A76 26-052 0 100 pCT V4S SM CS 10.1 I 
w SR5027Q SM RCS C PROP QTY Hl 10A71 24-084 0 100 pCT V3S SM CS 10.1 
'" SR5028Q SM RCS D PROP QTY Hl 10A77 26-084 0 100 pCT V4S SM CS 10.1 

SR5065T SM ENG pKG A TEMP Hl lOA 136 46-052 0 300 DEG F V3S SM· CS 10.1 
SRS066T SH ENG pKG B TEHp Hl 10A17 06-084 0 300 DEG F V4S SM· CS 10.1 
SRS067T SM ENG pKG C TEMP Hl 10A19 07-052 0 300 D1':G F V3S SM· CS 10.1 
SR5068T SM ErlG pKG D TEMP Hl 10A20 07-084 0 300 DEt; F V4S SM· CS 10.1 

SRS073T SM pRI FU TK A OUT SURF TEMP Hl 10Al 01-052 0 150 ORC'; F V3S 10.1 /P-l SRS074T SM PRI FU TK B OUT SURF TE~lp Hl 10A2 01-084 0 15/J DRG F V4S 10.1 
SR5075T SM pRI FU TK C OUT SURF TEMP 111 10A16 06-052 0 150 DEr, F V3S 10.1 
SR5076T SM pRI FU TK D OUT SURF TEMP Hl 10A32 11-084 0 150 DEG F V4S 10.1 

SR5729p SM He MANF A PRESS Hl l1A23 01-081 0 400 pSIA V3S 10.1 
SR5733p SM OX MANF A PRESS H2 l1A39 02-011 023 0 300 PSIA V3S 10.1 
SR5737p S'~ FU MANF A PRESS H2 llA92 03-074 166 0 400 pSIA V3S SM· CS 10.1 

SR5776p SM He !·IANF B PRESS Hl l1A24 01-089 0 400 PSIA V4S 10.1 
SRS780P SM OX MAl'IF B PRESS H2 111140 02-012 024 0 300 PSIA V4S 10.1 
SR5784p SM FU )<IANF B PRESS H2 llA94 03-076 168 0 400 pSIA V4S SM· CS 10.1 

SR5817p SM He MANF C PRESS Hl l1A27 01-092 0 400 pSIA V3S 10.1 
SRS820p SM OX MANF C PRESS lI2 111146 02-041 085 0 300 pSIA V3S 10.1 
SRS821p SM OX MAllF D PRESS H2 l1A 130 04-076 184 0 300 pSIA V4S 10.1 



CSH 
sc 111 

'fABLE 7-1 n CS',,! PC'f 'I'~T ... ~~f!:~"::,R.V (51.2 ](T'I'~) - R~?'.C~"!:,",·T ~()"''TIT''ql)TJ (C,)~TC:~T~T)~n ) 

'm!' r, ID Cm\~7 Hr~ I.P'j') T):,\I'''',., R;r..~~~:-, rJS~ (lIB !)rsPJ" ~!G C::-H 
IFTT,.,'::.':: ~lI;AS D~SC:qI!'TI!,)~I T~I conE F~-~m ~"1t) L0 ET ~ ntTS D~1 01 DIST mT(: 

SI'.5822!' S'! FU 'tl\.?'IF C PRESS H2 1111.111 04-011 047 r- fin" PC::J1\ '\:.11S Sf."!* C~ 10.1 
5'1.5823P 511 FU t·'A~!F n P?.J~SS H2 1111.112 04-012 049 r. 4(\0 !'~T~ V4S SM- c~ 10.1 
SR5B3()P 5'1 He "1A:1F D PRES!' III 1111.28 01-1(15 .~ qn 0 PSI}\ V4S 1 n. 1 

SR921 GT pm~ GD A ?Et:~ Lll'lF. n;U:T TBHP H2 1011.9'1 28-11(. 118 n 1<;0 T)1-':~ P V3S 1 n. 1 
SR931'i~ p:;:t on n FI:'7.D LIm: Bm(~ TE~"\P 112 1011.~9 33-1H 119 n 150 nrr- F' V4S 1 n.1 
SR9416T PSt-! QD C FEED T ... I!n:: Bm~T T~~1P H2 1011. 102 34-11 " 1SC! n 1 <;n D~r, 1=' V3S 1 n. 1 
SR9516T PS:1 QrJ n F'ET::O LrlE B~T~T TE:'1P a2 1011135 4S-11G 175 0 150 Dr.~ F "!4S 1 0.1 

5R9801Q p!:'n PR'lP QTY III 1011.23 08-0gu 0 100 Pr."' V3S S:1 CS 10.2 
SR9002T PS~1 He TK Tr::~lP 1I1 1011.25 09-052 -50 +150 n:cr. F V3S 5"\ C!' 10.2 
5R9804P PS'" lie TK P~EgS H2 1111.47 02-047. ()3~ (\ 5K PSTI\ V3S SH CS 1n.2 

SR9806P PS!1 OX TK PRESS lI2 1111.49 02-044 083 ') 4 0 0 P~Ill, V3~ 10.2 
5R9307P PSH FU Tr~ PRESS lI2 11 11. 120 Oll-nl13 107 0 un') PriTA V3S Sf.!· e!' 10.2 
SR9808T pst! OX TK TL~-1r III 10A34 12-052 '1 1 <;0 Dr:f; F \1.1S 10.2 
SI\9309T FD!l PU T!~ TEHP III 1011.35 17-004 0 150 m:::r; F V3S 10.2 

I' 
w 
-J 
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TABLE 7-19 cs~ PC.!l TBLErm'I'RY (51.2 KEPf') - CR~F SAFETY .. 

.'1F.AS ID CHAN HER L'3? !)~.'!'l\. RA:n~:r INST O/B DISPL 81(; CSH 
/FT}!OTE ~lliAS DESCRIPTION Tr-i CODE FR-lm I,D LO HI tT'lITS BUS DM 91 DIST Dl·1G 

BS0080X EDS ABORT REQUEST A E2 11 E4-5 01-098 041 ABOR~ EVB:"JT VSC L TSC 2.3 
BS0081X EDS ABORT REQUEST B E2 11E4-3 01-098 041 ABOR'r' EVTNT VSC L TSC 2.3 

CS0150X CM MASTER CAUTION WARNING E2 11E4-~ 01-098 041 W1-~RN/OFF NOR~ EVEJ'·TT VBC L* TSC 7.3 
CS0220T D·JCKING PROBE TEMP H1 10A22 08-052 -100 +300 DEt'; F V1 2.7 

DS9601X DS GUIDE RING EXTD A E2 11E28-4 05-066 102 F.XTD EVENT SYS L CS 2.8 
DS9602X DS GUIDE RING EXTD B :5:2 11E28-5 05-066 102 EXTD EVE~?t' SYS L CS 2.8 
DS9605X DS BODY/RING PASSIVE A E2 11E28-6 05-066 102 CJ~/~ETR EVE!'lT SYS L CS 2.8 
DS9606X DS BODY/RING PASSIVE B E2 11 E28-7 05-0H 102 CL/RETR EVENT SYS L CS 2.8 

DS9610X DS GUIDE RING CAPT LTCH A E2 11E28-8 05-066 102 L~~TCF EVENT SYS L CS 2.8 
DS9611X DS GUIDE RING CAPT LTCH B E2 11E29-2 05-067 155 IJl..TCH EVE~l'!' SYS L CS 2.8 
DS9615X DS STRUCT RING CONTACT P_ E2 11 E29-3 05-067 155 C() .... 1T EVENT SYS L CS 2.8 
DS9616X DS STRUCT RING CONTACT B E2 11E29-4 05-067 155 CO'lT EVR;-~T SYS L CS 2.8 

DS9620X DS STRUCT LATCHES OPEN A E2 11E29-6 05-067 155 QP:8N E'~lF~lT SYS L CS 2.8 
DS9621X DS STRUCT LATCHES OPEN B E2 11E29-7 05-067 155 OPEN EVE~~T SYS L CS 2.8 
DS9625X DS STRUCT LATCHES CLOSED A E2 11E30-1 05-068 163 CLOSED EVENT SYS L CS 2.8 
DS9626X DS STRUCT LATCHES CLOSED B E2 11 E30-2 05-068 163 CLOSED EVENT SYS L CS 2.8 

-.J 
I 

Ip-l 
w DS9630T DS TE~IP 1 H2 10A57 19-116 140 -150 +250 DEG F VID".B 2.8 
'" DS9631T DS TE1~ 2 H2 10A63 21-116 037 -150 +250 DEG F VIDMB 2.8 

DS9632T DS TEllP 3 H2 10A138 46-116 016 -150 +250 DEG F VIDMB 2.8 

'--



CS~1. 

SC 111 
PCN 1 

T."BLE 7-20 CSM PCII TELE;·!ETRY (51.2 KEPS) - CO~t"'~u:'nCA'rI()n A ... ·!") nlS'I'n.u~',~"'lTJI~':1:'IOl\!. 

MEAS ID Cl~..!:! lIB~ LBP. DATA R.i\1·TGE INST o/B DISPL SIG CSt: 
IFTHOTE IBAS DESC:<IPTIOlJ T,"1 CODE F?-~·ID \1:) LO HI U~n:TS BUS D!1 CM DIST m'7G 

CT0012X DSE TAPE 'lOTION E2 11E14-5 03-0E6 116 OFF N()TI0!'~ EVEHT SYS TB S5 7.1 
CT0015V SCE POS SUPPLY VOLTS 1I1 11A2~ 01-106 0 22 vnc SYS 7.1 
CT0016V SCE !lEG SUPPLY VOLTS H1 11A30 01-107 n -22 V')C SYS 7.1 
CTOO17V SE'JSOR EXCITATION 5 VOLTS H1 11A179 05-123 0 5.5 \DC SYS 7.1 

CT0018V SENSOR EXCITATI0N 10 VOLTS H1 11A45 02-028 0 11 VDC SYS 7.1 
CT0120X PCM: BIT RATE CHANGE - 8 BITS n2 10D1 01-020 021 231 14f OCTAL SYS 7.1 
CT0125v PC'1 HI LEVEL 85 PCT REF H2 10A81 27-116 078 0 5 VDC SYS 7.1 
CT0126V PCI~ HI LEVEL 15 PCT REF H1 l1A35 01-123 0 1 VDe SYS 7.1 

CT0145F CTE ~n!E - 32 BITS D2 11D2 01-0"5 121 SYS 7.1 
ST0152H HGA PITCH POSITION H2 11A 13 01-044 068 +90 -90 DEG SYS H cs 6.8 
ST0153H HGA YA.l'! POSITION H2 11A129 04-075 183 0 3/iO DE~ SYS "! CS n.8 

ST0161x HGA BE.l\I1VIIDTH Sll - !JAR E2 11r:26-1 04-099 081 'JARRON EVEET SYS 6.8 
ST0163X HGA TRACK S':I - AUTO E2 11E2f-2 04-099 081 AUT,) EVENT SYS 6.8 
ST0164X HGA TRACK Sl'I - REACQ E2 11E26-3 04-099 031 R?l\CQ EVENT SYS 6.8 
CT0262v UDL VALIDITY - 4 BITS D2 51D2 01-100 014 SYS 6.5 

CT0340x PC/I SYNC E1 11 E32-8 05-098 nIT EXT eV!::NT SYS 7.1 

" CT0620E USB RCVR AGC VOLTAGE H2 11A 121 04-0Q4 108 -130 -50 DB~~ SYS M CS 6.2 
I 
w CT0640F USB RCVR PHASE ERR H1 llA50 02-049 -90 +90 KI'Z SYS 6.2 
'" 

CT0645X USB OMNI ANT A SELECTED 52 11 E9-1 02-068 076 OPF O~~ EVITT SYS 6.2 
CT0646X USB OlmI ANT B SELECTED E2 11 E9-2 02-068 076 ON OFF EVEl'JT SYS 6.2 
CT0647X USB ON'll ANT C SELECTED E2 llE9-7 02-068 076 OFF ON EVF:~~T SYS 6.2 
CT0648x USB OI-1i.lI ANT D SELECTED E2 11E9-8 02-068 07(, OFF o!'! EVF"lT SYS 6.2 

CT9625U VTR TAPE FOOTAGE - 14 BITS D2 llR17-3 03-097 15n 1800 FBRT SYS H TSC 6.9 
THRU 
llE18-8 03-098 1 f 1 

CT9626T VTR TRANSPORT UNIT TE'·!P H1 10A14 05-084 -22 +158 DEG F SYS 6.9 
CT9627T VTR ELECTRONICS UNIT TE'IP H1 10A13 05-052 -22 +158 DEG 1" SYS 6.9 

ST9630T ATS-F PHR A11PL NO. 1 TE!!P Hl llA 133 04-090 -50 +250 D'P.(; F V3S 6.8 
ST9631T ATS-F PWR AI!PL NO. 2 TB1-!P Hl llA150 05-025 -50 +250 D:P.r- F V3S 6.8 Ip-l ST9632x ATS-F PWR A!!PL NO. 1 ON E2 11 E26-7 04-0~9 081 OFF O}1 EVT::!,TT V3S 6.8 
ST9633x ATS-F P~'JR A!1PL NO. 2 ON E2 llE26-8 04-0 0 9 081 O"F O~~ EVF.?~T V3S 6.8 

CT9634V ATS-F S-BA!!D RCVR AGe H2 llA48 02-043 087 -130 -50 T)BM SYS M CS 6.8 
CT9635T ATS-F S-BA!1D RCVR Bl\SR TE:1P H1 llA25 01-0~0 32 243 DRG F SYS 6.8 
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8 GUIDANCE 
AND CONTRGL 
SYS~EM 



MISCELLANEOUS G & C INFORMATION 

ENGINE NOZaE THE TRUST VECTOR GIMBAL POSITION SiC MOTION DESIRED GIMBAL THUMB 
MOVES TOWARDS OF THE ENGINE INOICATO~ MOVES ACTUATOR 

8Y THE CREW WHEEL POSITION 

'"' 
MQVES TOWARO 

" 
TRAVEL 

'"' 
SiC NOSE DOWN WITCH) -NUMERAL :UP) ~Z "'XIS OF T~E SiC -Z AXIS OF THE SIC + NUMERAL PITCH EXTENOS 

SiC NOSE UP (PITCH) - NUMHAL IDOV.NI -Z AXIS OF THE SIC +2 AXIS OF THE S;C - NUMERAL PileI! RETRACTS 
SiC RIGHT :VI>.W) - NUMERAL (RIC~TI +Y ,>,XIS OF THE SIC -y A.~IS OF THE SiC - NUMERAL YAW RETRACTS 
SiC L£FT (YAWl -'- NUMERAL tLEFT: -y AXIS OF THE SIC +Y "'XIS OF THE SIC + NUMERAL YAW EHE@S 

Res ENG CHANNEL ,WITCH 

" " 
COMMA~DS QUAD CHANNEL POSITION , , 

" D " H , PITC~ 

" " -, -. , PITCH 
CB1~ ,~O 

" " -, H , PITCH 

M " " -. , PITCH 

" " " ., 0 ". 
"' " -, -, 0 ". 

CB21 CB22 

" " -, -, , ". 
'" " ., . , , " . 
" n ., .. , ROLl.. 

" " -, 4 , ROLL 
CBl7 CBl8 

" " -, -. 0 ROLL 

" " . , .. , ROLL 

" W •• , ROLL 

" -, ~ , ROLL 
CBl5 CB16 

" 
, 4 , ROLL 

" W >. , ROLL 

ERROR &RATE DEADBAND CONTROL S11.&. S12 SCS MODES 

m RATE oHTITUOE RATE ROT CONT 
DBND ;w DEAD BAND DEADflA~D PROPORTIONAL 

CO. ~ o· to ,2"/5 to ,65' /S,P, Y, R 
;n 

'" MAX ~20.0·(S ROLL HIGH =:0 .0' t2.0'/S '" 7.0·(S,p.y 

CO. .1:0 S' to 20 (S =0 .65° IS,P.Y ,R 
m m 
'" i:20.0·(S ROLL 

HIGH .1:4 o· ±2.0o/S = 1.O',S,P,Y 

FDAI FOAl ATTITUOE TOTAL ATTITUOE I>.TTITUOE ~RROR ANGULAR VELOCITY 

S~lECT SOtlRCE m 

" " " FOAl 1 FDAI2 FUAll FDAI2 FDAll FOAl 2 

U, '" '" "" '" ISS ECDU ~MAG 1 SMAIi 2 BMAG 2 

'" ";, ,;, 
"" '" ISS ~CDU '" BMp.,C 2 

'"" '" '"" 
,;, IMU/IASI 

'" BMAG 2 
ATT sn EULER ERROR , 
" GOCIIAS) 

'" '" '" 
,;, 

BODY ERROR 
,;. BMAG 2 

'"' 
,;, ". '" 

,;, BMAG 1 ,;. BM~G 2 

, CO, '" co, '" BMAG 1 ,;, BMAG 2 '" 
APRO~ DWG 8.1 

-

-
v •. * .. 

v 

--'" 

I " I 

--ill,. 
At ... ... 

T 

-'I 

I • I 

i[;] 
- ! 

• I 

I"""" 

I 

o 

, }gf 

SlV8 
INSTRUMENT 
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I 

I 
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"""" , "'" I "" .• ",. I I 
VAW .. ,,,OLe , , , .. ,," , 
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I w"""" L-____________ ~, 

CAUTION: 
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HII'''''ARE CO~FlGu~mo"s DEW." ""',f""Tlot" OF ,,., "A.OW .. , IMPW<iN'."O'· ar '.'S ,O",C 01>1" ',,""D 
'N SU8SEQUEtfI D.''''NGSIl! IECHOO R 

1 G&N 
GUIDANCE AND 

NAVIGATION OVERVIEW 
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CODE 

01 

02 

03 

04 

05 

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 

SCS SIGNAL AND POWER CODE 

TYPE OR POWER 

27 5Vdc 

±20 Vdc 

10 Vac 

22KHz 

25 Vac 

±15 Vdc 

±14 5 Vdc 

400 Hz SPIN MOTOR POWER 

26 Vac 400 Hz REFERENCE 

14 Vdc 

13 Vdc 

-15 Vdc 

+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 
a PHASE IMU 

+X TRANSLATION 

-x TRANSLATION 

+Y TRANSLATION 

-Y TRANSLATION 

+Z TRANSLATION 

-Z TRANSLATION 

PITCH RATE COMMAND 

YAW RA rE COMMAND 

ROLL RATE COMMAND 

PITCH MIN 1M P 

YAW MIN IMP 

ROLL MIN IMP 

PITCH DIRECT (C3-A4) 

YAW DIRECT (03-B4) 

ROLL DIRECT <81-Dl, B2, 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 OR ATTITUDE 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 

75 

TYPE OF POWER 

GA2 ac RATE 

de 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 

05g OFF 

GDC EULER 

05g ON 

400/800 CPS OUT PHASE FDAI ;1 RESOLVER 
SIG DEMOD 

400/800 CPS OUT PHASE FDAI;2 RESOLVER 
SIG DEMOD 

FOAl 1 AND 2 PYR RATE DEMOD REF VOLTAGE 

115 V 400 Hz 

26 Vac <90 0
, 400 Hz REACTION 

A/C ROLL ENGINE POWER CB15 AND CB16, MDC 8 

B/D ROLL REACTION ENGINE POWER CB17 AND 
CB18, 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 ReS) 

RCS LOGIC POWER FROM CB34 AND C835, 
PNL 229 

SEQ A SPS THRUST ON LOGIC ENABLE AND 
SEP ULLAGE 

SEQ B SPS THRUST ON LOGIC ENABLE AND 
SEP ULLAGE 

PITCH DIRECT (A3-C4) 

YAW DIRECT <83-04) 

ROLL DIRECT (AI-Cl, A2-C2) 

SIG COND POWER ±15. -2.5 AND -10 Vdc 

Note' Codes 100 and up deSignate drawrng rnterconnectlons from 8.2 to 8.3 only. 

APRON DWG 8 2 

H 

SERV1Cf PROPULSIOr.lSVSTEIwI 

9 v ... 

v" 

8 

7 

6 v'" 

v .. 

5 

3 

2 

G E 

~ 

D 

ItOTCo..TItOLf'WIt 

\ 

~ 
ROTATIONAL HAND 

CONTROLLER 
(lOF:!) 

101COfIITotOt..l 

c 

'z' .. , 

~ LOGIC II£QUIIIED 
~ FO~ SCS TAICEOVER 

a 
LTR POI DR 

[!> EACH OF THE ROTATION CONTROL NO l DIRECT '" 
RCS COMMANDS ARE OR 0 WITH THE ROTATION 
COHTROL NO 2 DIRECT ± COMMANDS AS FOLLOWS 

2 SCS 

A 

DATE NATIONAL AERO,."UTtCS .. SPACE ADMINISTRATtON .. 
OSCII 
a< STABILI ZATI ON 

CONTROL SYSTEM OVERVIEW 
(POWER) 

ASTP C5M 
8.2 

55X 3825 SKEET 1 OF 1 

, 

• 

7 

6 

5 

3 

2 
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ASTP CSfl 111 
TABLE'8-J.- CMC INPUT/OUTPUT CHANNELS ON TELEMETRY 

OUTPUT INPUT 
BITS 

CHANNEL 

77 11 12 13 14 30 31 32 33 
WD69b WD910 WD91b won, WDnb WD93a WD93b WD94a WD94b 

PARITY ISS OCDU X S4 +P +P C>< 1 FAIL WARN ZERO RANGING ULLAGE RHC MIC 
For E 

E COMP 
OPT X RCS -P -P 

2 PARITy ACT V 
EC RANGING XFER RHC MIC RANGING 

(B 1 & 2) EN 

TC UPL X RANGING X SPS +Y +Y X 3 TRAP ACTV READY RHC MIC 

4 RUPTlOC TEMP COAR RANGING X S4 -Y -Y CMC/MAN 
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 X 6 FLASH EC 

FAIL EN INLINK ENABLE RHC MIC 

COUNT OPR IX ON GY OCOU +X >s:: >< 7 FAIL ERR WO SEL FAIL TRANS ORO B* 

SCALAR IX TVC X GY C>< X X 8 SEL -X 
FAIL ENABLE 

A* 
TRANS 

SCALER TST !VB X GY IMU +Y X X 9 
o FREQ CONN TK/EN SIGN- OPER TRANS 

* 

X CAUT ZERO TST GY SAT -Y X UP 
10 REST OPT ALARM ACT TAKO TRANS TM 

BlK 

X C>< DIS EN DR IMU +Z lM UPl 
11 0 

STBY COU CAGE TRANS ATTACH FAST DAC S 

~ >< X RST DR ICDU -Z X DNl 12 T CDU 
31A T FAIL TRANS FAST 

~ ENG S-!VB RST DR 
IMU ~ PIPA 13 T CDU FREE/AUTO 

ON INJ 31B 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 A/P X OSC 
15 ON DELAY T6 COU TEMP CONT ALARM 

COMPLETE RUPT X 

* GYRO SELECT 

BITS 7,8,9 GYRO TORQUE 

000 NO TORQUE 

001 NO TORQUE 

010 +Y 

Oil -Y 

100 +X 

1 0 1 -X 

110 +Z 

1 1 1 -Z 

8-4 



ALARM CODE 
(OCTAL) 

00107 

00110 

00113 

00114 

00115 

00116 

ASTP CSI·l 111 

TABLE 8-11.- CSM ALARM CODES 

ACTION 

RECYCLE P.ROGRAM AND 
SELECT A NEW CELESTIAL 
BODY TO BE ACQUIRED. 

NONE 

DETERMINE IF AN INPUT 
CHANNEL BIT(S) FAI LURE 
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 REQUIRED. 

PLACE OPTICS SWITCH TO 
CMC. 

REZERO THE OPTICS. 

8-5 

TITLE-DESCRIPTION 

STAR TRACKER GIMBAL ANGLES OUT OF 
LIMITS - IF THE SELECTED CELESTIAL 
BODY TO BE ACOUIRED BY THE STAR 
TRACKER RESULTS IN STAR TRACKER 
GIMBAL ANGLES BEYOND THE LIMITS OF 
-870 < OUTER < +870 

-400 < INNER < +40 0 , 

PROGRAM ALARM WI LL BE DISPLAYED. 

NO MARK SINCE LAST MK REJ - THE 
PROCESS OF MARKING SETS BIT 10 OF 
MARKS TAT TO ENABLE A MARK REJECT. 
IF MARKING IS BEING ACCEPTED BY 
PROGRAM WHEN MARK REJECT IS ACTI
VATED, 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 KEY
RUPT 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 WILL BE DISPLAYED. 

I 

MARK MADE BUT NOT DESIRED - THE 
PROGRAM 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 TOROUE REQUEST WITH SWITCH NOT 
AT CMC - OCCURS WHEN AN EXTENDED VERB 
41 NOUN 91 IS REQUESTED FOR A COARSE 
ALIGN OF THE OCDU'S WITH THE OPTICS 
MODE SWITCH NOT IN THE CMC POSITION. 
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 RE
SET 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. 



ALARM CODE 
(OCTAL) 

00117 

00120 

00121 

00205 

ASTP CSt1 111 

TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION 

WAIT UNTI L INTERNAL 
USE OF OPTICS IS 
TERMINL'ITED. 

ZERO THE OPTICS AND 
PROCEED. 

REPEAT MARK. 

REF MALF. PROCEDURES. 
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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 INTERNL'IL 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 THE 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 SWITCH 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 ERRONEOUS 
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. 



ALARM CODE 
(OCTAL) 

00206 

00207 

00210 

00211 

00212 

ASTP CSM 111 

TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION TITLE-DESCRIPTION 

POSITION GIMBAL OUT OF GIMBAL ZERO ENCODE NOT ALLOWED WITH COARSE 
LOCK & REPEAT. 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 WI LL BE 
DISPLAYED. 

REF MALF. PROCEDURES. ISS TURNON REQUEST f'..KlT 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 RUNUP AND PIPA POWER SUPPLY 
WARMUP. REMOVAL OF THE TURNON REQUEST 
(IMU POWERDOWN) BEFORE THE TIME DELAY 
IS COMPLETE WILL RESULT IN PROGRAM 
ALARM. 

REF MALF. PROCEDURES. 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. 

REF MALF. PROCEDURES. COARSE ALIGN ERROR GREATER THAN 2 
DEGREES - IF, DURING AN IMU COARSE 
ALIGN (EITHER V41N20 OR ALIGNMENT 
PROGRAM), THE GIMBAL ANGLE ATTAINED 
IS GREATER THAN 2 DEGREES IN ERROR 
FROM THE DESIRED ANGLE, A PROGRAM 
ALARM IS DISPLAYED. 

REF MALF. PROCEDURES. PIPA FAIL BUT PIPA NOT BEING USED -
A PIPA FAIL CAN CAUSE AN ISS WARNING 
OR PROGRAM ALARM ONLY DEPENDING ON 

8-7 

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. 



ALARM CODE 
(OCTAL) 

00213 

00214 

00217 

00220 

00401 

ASTP CSt1 111 

TABLE 8-II.- CSM ALARM CODES - CONTINUED 

ACTION 

REF MALF. PROCEDURES. 

REACTIVATE 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. 
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TITLE-DESCRIPTION 

IMU NOT OPERATING WITH TURNON REOUEST -
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 -
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 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 
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. 

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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ALARM CODE 
(OCTAL) 

00402 

00404 

00405 

00406 

00421 

ASTP CSM 111 

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 S IGHTINGS. 

1. GROUND UPDATE S.V. 

2. PERFORM SUFFICIENT 
NUMBER OF NAVIGA
TION MARKS TO REINI
TIALIZE W-MATRIX AND 
ELIMINATE. S.V. ERROR. 
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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 
THEN 90°, THE CULTFLAG CBIT 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 OPTIONAL 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 
CV57, V54) ARE REJECTED IF THE RENDEZ
VOUS NAVIGATION PROGRAM CP20) IS NOT 
RUNNING AS INDICATED BY THE RNDVZFLG 
CFWI BIT 7) AND THE TRACKFLG CFWI BIT 
5). IF THE REQUEST IS MADE, A PROGRAM 
ALARM WILL BE DISPLAYED AND THE REOUEST 
IS TERMINATED. 

W-MATRIX OVERFLOW - IF, DURING STATE 
VECTOR UPDATE, THE ORBITAL INTEGRATION 
PACKAGE DETECTS AN OVERFLOW IN ANY 
W-MATRIX ELEMENT, AN ERRONEOUS STATE 
VECTOR WILL RESULT AND A PROGRAM ALARM 
WILL BE DISPLAYED. 



ALARM CODE 
(OCTAL) 

00500 

00501 

00600 

00601 

00602 

ASTP csr,~ 111 

TABLE 8-II.- CSM ALARM CODES - CONTINUED 

ACTION 

PERFORM DOCKED DAP DATA 
LOAD (R04) ROUTINE TO 
UNINHIBIT JET REQUIRED 
TO RESTORE VEHICLE 
ATTITUDE CONTROL. 

PERFORM DOCKED DAP DATA 
LOAD (R04) ROUTINE TO 
UNINHIBIT ROLL JET 
REQUIRED TO RESTORE 
VEHICLE ATTITUDE CONTROL. 

RECYCLE TO START OF 
PROGRAM AND ADJUST 
INPUT PARAMETERS. 

RECYCLE AND ADJUST 
INPUT PARAMETERS FOR 
NEW SOLUTI ON. 

RECYCLE AND ADJUST 
INPUT PARAMETERS FOR 
NEW SOLUTION. 
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TITLE-DESCRIPTION 

NOT ENOUGH JETS IN DOCKED DAP FOR 
P/Y MANEUVER - THE DOCKED DAP WILL 
MAINTAIN P/Y ROTATION CONTROL WITH 
THE JETS AVAILABLE (FORCE OR 
COUPLE). IF ONE TORQUE COUPLE JET 
AND BOTH FORCE CONTROL JETS ARE 
INHIBITED FOR A P/Y COMMAND (REGARD
LESS OF WHETHER ROTATION CONTROL, 
PREFERENCE IS TORQUE COUPLE OR 
FORCE CONTROL), PROGRAM ALARM WILL 
BE DISPLAYED. 

NOT ENOUGH· JETS IN DOCKED DAP FOR 
ROLL MANEUVER - DOCKED DAP ROLL 
CONTROL IS ACCOMPLISHED BY UN
BALANCING COMMANDED P/Y FORCE JET 
FIRINGS FOR ROLL COMPENSATION AND 
BY ROLL TORQUE COUPLES WHEN ROLL 
COMPENSATION CANNOT BE ACCOMPLISHED. 
IF ROLL JET INHIBITIONS PRECLUDE 
ROLL TORQUE COUPLES (REGARDLESS OF 
ROLL CONTROL PREFERENCE - A/C OR 
B/D) AND IF ROLL COMPENSATION CAN
NOT BE ACCOMPLISHED, PROGRAM ALARM 
WILL BE DISPLAYED. 

FAILURE IN PHASE MATCH ITERATION - IF 
THE PHASE MATCHING OF THE VEHICLE 
STATE VECTORS DOES NOT CONVERGE TO A 
PRESET VALUE (POSSIBLY DUE TO STATE 
VECTOR ERRORS), PROGRAM ALARM WILL 
BE DISPLAYED WITH ERROR CODE 600. 

FAILURE IN HEIGHT MANEUVER ITERATION -
IF THE FIRST (NC2) OR SECOND (NCC) HEIGHT 
MANEUVER SOLUTIONS FAIL TO CONVERGE FOR 
THE ALTITUDE CONSTRAINTS SPECIFIED AT 
NCC OR TPI TIMES RESPECTIVELY, PROGRAM 
ALARM WILL BE DISPLAYED WITH ERROR 
CODE 601. 

FAILURE. IN OUTER LDOP ITERATION - A 
PHASING CONSTRAINT AT TPI REQUIRES 
THE CSM STATE VECTOR SOLUTION TO BE 
COLINEAR WITH THE DESIRED STATE VECTOR 
AT TPI BASED ON THE DESIRED ~ HEIGHT 
AND ELEVATION ANGLE AT TPI. IF NO NCC 
SOLUTION IS ARRIVED AT WHICH SATISFIES 
THE CONSTRAINT LIMITS, PROGRAM ALARM 
WILL BE DISPLAYED WITH ERROR CODE 602. 

I 



II 

ALARM CODE 
(OCTAL) 

00603 

00611 

00777 

01102 

01105 

ASTP CSM 111 
TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION 

RECYCLE AND ADJUST 
INPUT PARAMETERS FOR 
NEW SOLUTION. 

PROCEED WITH DISPLAYS 
OR RECYCLE PROGRAM WITH NEW 
INPUT PARAMETERS. 

REF MALF. PROCEDURE 
G&N 6. 

REF MALF. PROCEDURES 
G&N SSR-l. 

REF MALF. PROCEDURES. 
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TITLE-DESCRIPTION 

FAILURE TO QRDTPI ITERATION - IF THE 
DIFFERENCE BETWEEN THE PREDICTED 
CENTRAL ANGLE OF THE C5M AND OWS 
AT TPI AND THE DESIRED CENTRAL ANGLE 
(BASED ON THE ~ HEIGHT AND ELEVATION 
ANGLE AT TPI) DOES NOT CONVERGE WITHIN 
SPECIFIED LIMITS, PROGRAM ALARM WILL 
BE DISPLAYED WITH ERROR CODE 603. 

NO TIG FOR ELEVATION ANGLE - IF NO 
TIG (TPI) SOLUTION EXISTS FOR THE 
SPECIFIED ELEVATION ANGLE, PROGRAM 
ALARM WILL BE DISPLAYED WITH ERROR 
CODE 611. 

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 COMMUNICATED TO THE 
"VARALARM" ROUTINE WHICH PROVIDES FOR AN 
ERROR CODED DISPLAY OF THE FAIL INPUT. 
THOSE FAIL BITS OF IMODES 30 (BITS 13, 12, 
AND 10) WHICH ARE NOT INHIBITED (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. 

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 DOWNLINK WORDS TO THE PCM. 
FOLLOWING THE TRANSMISSION OF THE WORDS 
FROM THE OUTCOUNTERS, A DOWNLINK END 
PULSE IS SENT TO THE COMPUTER WHICH 
INITIATES RELOADING OF THE OUT COUNTERS 
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. 



* 

ALARM CODE 
(OCTAL) 

01106 

01107 

01301 

01407 

1426 

1427 

ASTP CSM 111 

TABLE 8-II.-CSM ALARM CODES - CONTINUED 

ACTION 

REF MALF. PROCEDURES •. 

REF MALF. PROCEDURES. 
IMU REALIGN MAY BE 
NECESSARY. 

RECYCLE PROGRAM WHICH 
UTILIZING COMPUTATIONS. 

REF MALF. PROCEDURES. 

REALIGN OR USE EMS 
FOR ENTRY. 

FDAI DISPLAY IS 
REVERSED. 
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TITLE-DESCRIPTION 

UPLINK roo FAST - TRANSMISSION OF EACH 
SERIAL UPLINK BIT IS ENABLED AT A 6400 
PPS RATE. IF TWO UPLINK BITS (EITHER 
l'S OR O'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 ROUTINE, A PROGRAM ALARM 
IS DISPLAYED. 

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 TABLES ARE 
CHECKED FOR AGREEMENT DURING A RESTART. 
I~ 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 
1, THE COMPLEMENT ROUTINE WILL DISPLAY 
A PROGRAM ALARM. 

vg INCREASING - A CHECK IS MADE IN P40, 
WHICH ESSENTIALLY CHECKS THAT THE 
DIRECTION OF THE MEASURED DV ACCUMU
LATED IS. THE SAME 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 
CONDITIONS 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. 



., .. 

ALARM CODE 
(OCTAL) 

1520 

01600 

01601 

01703 

03777 

04777 

ASTP CSll 111 

TABLE 8-11.- CSM ALARM CODES ~ CONTINUED 

ACTION 

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. 

PROCEED. TIG WILL 
SLIP BY AN AMOUNT 
NECESSARY TO ALLOW 
FOR INTEGRATION. 

REFER TO MALF. 
PROCEDURE G&N 6. 

REFER TO MALF. 
PROCEDURE G&N 6. 
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TITLE-DESCRIPTION 

V37 REQUEST NOT PERMITTED AT THIS TIME -
IF A MAJOR MODE CHANGE REQUEST IS MADE 
DURING IMU INITIALIZATION (IMODES 30 
BIT 6) OR IF OTHER THAN A POO REQUEST 
IS INHIBITED BY ANOTHER PROGRAM, A 
PROGRAM ALARM WILL BE DISPLAYED. 

OVERFLOW IN DRIFT· TEST - THIS ALARM IS 
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. 

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. 

INSUFFICIENT TIME FOR INTEGRATION -
TIG WAS 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 INTEGRATION, A PROGRAM 
ALARM WILL BE DISPLAYED. 

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 DIS
PLAYED AND THE ROUTINE VARALARM WILL 
GENERATE AN ERROR CODE OF THE FAIL BIT 
VALUE MINUS 1 (0400 - 1 = 03777) AND 
WILL DISPLAY 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. 



ALARM CODE 
(OCTAL) 

0777.7 

10777 

13777 

14777 

24030 

ASTP CSf'l 111 

TABLE 8-II.- CSM ALARM CODES - CONTINUED 

ACTION 

REFER TO MALF. 
PROCEDURE G&N 6. 

REFER TO MALF. 
PROCEDUREG&N 6. 

REFER TO MALF. 
PROCEDURE G&N 6. 

REFER TO MALF. 
PROCEDURE G&N 6. 

UPLINK NEW S. V. 

8-14 

TI TLE...,DESCRIPTION 

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. 

IMU, ICDU FAILS CAUSED THE ISS WARNING -
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 
OF THE FAIL BIT VALUES MINUS 1 
(14000 - 1 = 13777) IS GENERATED, AND 
A PROGRAM ALARM IS DISPLAYED. 

IMU, ICDU, PIPA FAILS CAUSED ISS WARNING -
WHEN UNINHIBITED IMU FAIL (IMODES 30 
BIT 13), PIPA FAIL (IMODES 30 BIT 10), 
AND rCDU 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 
DISPLAYED. 

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 TH~ INTEGRATION ROUTINE WHICH 
RECTIFICATION CANNOT ELIMINATE, A SOFT
WARE RESTART IS GENERATED, AND (PROVIDING 
AVERAGE-G IS NOT RUNNING) ALL RESTART 
GROUPS ARE RESET. PROGRAM ALARM WILL 
BE DISPLAYED, AND PROGRAM FLOW WILL 
ENTER GOTOPOOH. 



ALARM CODE 
(OCTAL) 

20607 

20610 

21204 

21206 

ASTP CSI·j 111 

TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION 

RECYCLE PROGRAM WITH 
ADJUSTED INPUT 
PARAMETERS. 

RECYCLE PROGRAM 
AND ADJUSTING. 

RESELECT PROGRAM 
UNLESS AVG G IS 
RUNNING. 

RESELECT PROGRAM 
UNLESS AVG G IS 
RUNNING. 

8-15 

TITLE-DESCRIPTION 

NO SOLUTION FROM TIME THETA OR TIME 
RADIUS ROUTINE - THESE ROUTINES PRO
VIDE TRANSFER TIME SOLUTIONS FOR TWO 
BODIES WITH INPUTS OF POSITION AND 
VELOCITY VECTORS AND THE TRANSFER 
ANGLE TO THE TERMINAL POSITION 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 
POOOOO 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 POSITION 
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 PROCEED TO GOTOPOOH. 

NEGATIVE OR ZERO WAITLIST CALL - A 
FINITE POSITIVE DELAY IS REOUIRED 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 DISPLAY 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 USING 
THESE LOCATIONS, A PROGRAM ALARM IS 
DISPLAYED, A SOFTWARE RESTART IS EXECUTED, 
AND THE PROGRAM WILL PROCEED TO GOTOPOOH. 



ALARM CODE 
(OCTAL) 

21210 

21302 

21501 

21502 

21521 

ASTP CS[11 111 

TABLE 8-II.- CSM ALARM CODES - CONtINUED 

ACTION 

RESELECT PROGRAM. 
DO NOT USE IMU WHILE 
CMC IS USING IT. 

RES ELECT PROGRAM 
UNLESS AVG G IS 
RUNNING. 

RESELECT PROGRAM 
UNLESS AVG G IS 
RUNNING. 

RES ELECT PROGRAM 
UNLESS AVG G IS 
RUNNING. 

DO NOT REQUEST POI, 
PO? AFTER LIFTOFF •. 

8-16 

TITLE-DESCRIPTION 

TWO PROGRAMS USING SAME DEVICE AT SAME 
TI ME - I F TWO JOBS TRY TO UTI LI ZE ANY 
OF THE STALL ROUTINES OR THE AUTO MA
NEUVER ROUTINE (ALL OF WHICH CONTAIN 
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 PROCEED 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 SOFTWARE RESTART IS EXECUTED, AND 
PROCESSING PROCEEDS TO GOTOPOOH. 

KEYBOARD AND DISPLAY ALARM DURING 
INTERNAL 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 PRO
CEED 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. PO? ILLEGALLY SELECTED - AT LIFTOFF 
WHEN Pll IS STARTED, THE NODOPOI FLAG 
(FWI BIT 12) IS SET AND REMAINS SET 
THEREAFTER. IF POI, PO? 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. 

;'1. 



ALARM CODE 
(OCTAL) 

31104 

31201 

31202 

31203 

31211 

ASTP csr~ 111 

TABLE 8-11.- CSM ALARM CODES - CONTINUED 

ACTION 

RESELECT EXTENDED 
VERB OR CONTINUE. 

RES ELECT EXTENDED 
VERB OR CONTINUE. 

RES ELECT EXTENDED 
VERB OR CONTINUE. 

RES ELECT EXTENDED 
VERB OR CONTINUE. 

RESELECT EXTENDED 
VERB AFTER OPTICS 
MARKII\G IS COM
PLETED 

8-17 

TITLE-DESCRIPTION 

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 
EXECUTIVE ROUTINE RESERVES VAC AREAS 
OR INTERPRETER WORK AREAS FOR THE 
JOBS ON THE EXECUTIVE CORE SET LIST. 
IF A JOB IS REQUESTED AND NO VAC 
AREAS EXIST, A BAILOUT ABORT IS 
GENERATED WHICH PERFORMS A SOFTWARE 
RESTART AND DISPLAYS PROGRAM ALARM. 

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 REOUESTED 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 SCHEDULII\G 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 RESTART AND 
DISPLAYS PROGRAM ALARM. 

ILLEGAL INTERRUPT OF EXTENDED VERB -
THE MARKII\G SYSTEM PERFORMS A CHECK 
OF THE EXTENDED VERB ACTIVITY BITS 
CEXTVBACT BITS 2, 3) BEFORE THE MARK 
SYSTEM IS ACTIVATED. IF THE MARK 
SYSTEM INTERRUPTS AN EXTENDED VERB 
IN PROCESS, A BAILOUT ABORT IS 
GENERATED WHICH PERFORMS A SOFTWARE 
RESTART AND A PROGRAM ALARM IS DIS
PLAYED. 



ALARM CODE 
(OCTAL) 

32000 

ASTP csr·l 111 

TABLE 8-11.- CSM ALARM CODES - CONCLUDED 

ACTION 

CONTINUE 

8-18 

TITLE-DESCRIPTION 

DAP TASK' STILL IN PROGRESS WHEN NEXT 
TASK ATTEMPTED - IF THE DOCKED DAP 
JET SELECT COMPUTATIONS ARE NOT 
COMPLETED WHEN A SUBSEQUENT JET 
SELECT TASK IS ATTEMPTED, A BAILOUT 
ABORT IS GENERATED WHICH PERFORMS 
A SOFTWARE RESTART AND DISPLAYS 
PROGRAM ALARM. 



:: 

ASTP CSN 1ll 

TABLE 8-111.- G&N/SCA ASSOCIATED POWER SUPPLY/POWER SWITCH 

I 
HTR 

! OPTICS PWR ISS CMC ISS 800 2.5 VDC 3200 HZ PARi>METERS NI*1E OPERATE ISS OPERATE OPERATE HZ 1% REF BIAS CG1331V PWR PWR PWR CG1201V CGllI0V #1 
I 

ST6Y 

; CGOOOIV DIG DATA 40 BITS X 

! CGI040V PIPA +120 VDC X X X 

CGI110V TM BIAS 2.5 VDC X X X 

CG1201V IMU 28V 800 HZ X X 

CG1331V 3.2 KHZ 28V SUPP X X 

I CGI513X IMU HTR +28 VDC X I 

i CG1523X CMC OPER +28 VDC X X 

! CG1533X OPTX OPER +28 VDC X 

i 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 MGA SERV ERR X X X X X 

CG2172V OG RSVR SIN X X X 

I CG2173V OG RSVR COS X X X i 
, 

CG2177V OGA SERV ERR X X X X X 

! CG2300T PIPA TEMP X 

"CG3721V SHFT CDU DAC OUT X X X X 

i "CG3722V TRUN CDU DAC OUT X X X X 

CG5040X CMC WARNING X X X 

::The OPTICS OPERATE power may be off during an SPS 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 
pO'N'er from the OPTICS 800 cycle source to the ISS 800 cycle source. The 28 Vdc power to the DACts is 
"ored" from the ISp OPERATE or OPTICS OPERATE power sources. 

6-19 
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cZ' 

cz, 

NOTES n> ~~~ET~IE~~~i IAN~U~Os%~1~L.:o~EOUNOA~T 
APPLICATION TO YAW/PITCH SERVO NO 2 WHEN 
SERVO NO 2 HAS BEEN SELECTED 

TO COMPUTER 
CH:01B15 

Tve ENABLE 
RELAY 

f~ 
AB 
U 

JZ"a 
a. 

H 

r-------------.. I I 

HZ' 
" As' ,., 

G 

~~4 

I I 

I o-r" OW I III I RZ9 :. ! .. ~ 

,z,®-_- I I 

I S.7 I 

~ 
TRANSLATION CONTROL 

(CLOCKWISE SWITCH) 

:--SCCDNr-, 
!----e.. , 

V"" * :} .. --l---1 

v. * T ,. "" "'¥ '-. 

~i 
scs I 

L.J4i.CJ ___ S,lsJ 

V"" * I ..... 
.. _-------------1 ;~; I§I'r.°I"1l1 I~ 

HZ3 pZ~ @ .. 
89 BID 44 

cZ, ~ 

.9 

ACCEL ~ 
eMD 

,Moel $lsi I 

" 

111111 
A8Q19 

/ , 
V * r--;:iTCH---' LBl! 0; III J 

I • 

ENTRY 

I r ------" 

V ... , 
I"TU~'· : , I 

IATTl e I IRATE 2 I 
I I 
IRATEl I 

l~;,!. ___ ~~ 
• 05G I 

V
LB2 .----~. i ..e IZS 

V",. 1 "i-. : a." JZ' .~ 

9A CNTL LOGIC lei 
l=! __ s.!~ 

MANUAL AmTVLIE 

/r------,' 
V * · p'''''. i LBI I a .-. I 

NATIONAL AERONAUTICS & SPACE ADMlrtlSTRATION SIG.NATURES 
MANNEO SPACE(;RAFT CENTI;:R HOUSTON TI<XAS OR 'lY"4 t' D 

SCS TVC/RCS 
ELECTRONICS 

LOGIC 

eSG .. 
Qc'"-
ElliM I J)c..o.:Ho.-.... 17/11/7'1-
ENGR 

"" ASTP CSM lAP 
8.9A 111 

SflEET 1 OF 1 I PAGE 8-2; 55X34 

, I • 

I-'CCEL~ I CR:i5 ,cuP I 
IRAtE I CRSEI 

:CMO G I CRS7 : ~= : CRS8 
L~l _____ ..!!1 

vZ, 
" vZa 
a,7 

~ 

·Z' 
s. 

'Z' J z.., 
89 1;1 9 

'Za 
B.O 

E 

; jill. 

3QS28NO 
400-2 PITCH 
RATE OEMOD 
REFEREMCE 
OISABLE 

3QS29NO 
400-1 PITCH 
RATE DEMOO 
REFERENCE 
DISABLE 

·Z' 
89 BMAG MOOE 

~~JA3~S~NC / .. ________ ,' 

I YAW I 

VLB1t: ° I , ' , 
VlB3

• I of. 
3QS2l NC I ATT 1 
PITCH ATTtTUOE I RA TE 2 ~ ;'AT"~ 
SIGNAL NO 1 I 'Q' 
ENABLE I RATE 1 I 

J8~ t~~!. ___ ~!.J 
PITCH GYRO 
NO 1 UNCAGE 

PITCH RJC 
ROTATIONAL 
CONTROL 
PROPORTIOIlLAL 
ENABLE 

HZ' 
B.7 

V"" I, YAW' *' e-IT 
IACC'~Li I CUD 

IRATE ".a.. 
leMO 'Q' 
I NIN 

I'op 
L~~~_. __ !:J 

·b 

o 

LZ' 
B' I~ 

•
; Moe 1 IIIN s111 ·Z· 

" 
HZ' .. -------.. .. ---------., ; ~ ~ PSEUDO RATE 

~- • I DISABLE 

I~ 
; OFF I 
i~.E.l ____ s~ 

- TVC GMBL DRIVE ~ 
·Z· /I ____ ~.:.----: 

a.9 YAW"TV<: \/ * I ~ I INTEGIlATOR VLB3 I ~--.. 
ENA.BLE I I. I 

_'OS30 NC I , I 

'7 VLSl I ;. I 
'YAWRJC a I ~ I PROPClRTIONA.L F I A e I 
DISABLE I U I 

I T I 
I 0 S2S I I MOC 1 _=-____ ;.1 

-:- l::B~T2~~28 "C 0 Zs 
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I ire' 
I ~ I 
lM!C.! __ !. __ ';~.! 
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~~~29 Ne Z ENAB~ TE 2 0 4 BMA(i MODE 
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TRIPCNI OR I ENCR 
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