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CSM 112-114

PCN-2

PREFACE

This page change notice (PCN) is a partial revision and should be

incorporated into the basic document dated March 12, 1971 according to
the page change instruction sheet which follows this page.

This PCN has been prepared by the Flight Control Division, Manned Space-

craft Center, Houston, Texas, with technical support by North American
Rockwell (NR). The incorporation of this PCN will make the handbook

current, reflecting the Command/Service Module Systems for CSM 112-114

as of May 14, 1971 and the Lunar Orbit Experiments Systems for
CSM 112-i13 as of April l, 1971.

Major emphasis is on material for use by the flight crew and flight
controllers during mission operations. Caution should be exercised in

using the systems drawings or other information in the handbook for any
f _ other purposes.

Comments concerning the general contents of this handbook should be

directed to FC3/Mr. Hubert V. Gregan, NR, Flight Operations Support,

713-483-5104. Comments related to the Lunar Orbit Experiments (Section

12) should be directed to FC9/Mr. Harold M. Draughon, Lunar/Earth

Experiments Branch, 713-483-4426.

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

the Chief, Flight Control Division, Manned Spacecraft Center,
Houston, Texas.

Approved bye4 -- __ /_

i

• Ar_T_id D. Ald_ch v

Chief, CSM Systems Branch

_-_ _M_gene F. Kranz

Chief, Flight Control Division
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PAGE CHANGE INSTRUCTION SHEET

Update this document in accordance with the following instructions:

Remove and replace the following changed pages:

CSM Title Page
ii

iia

iii

iv

v

vi

vii

F ..... 8-24 (Figure 8-i)

Add the following new pages:

ii-i (Figure ii-i, Sheet i of 3)

11-2 Figure ii-i, Sheet 2 of 3)

11-3 Figure ll-l, Sheet 3 of 3)
11-4 Figure 11-2)

11-5 NR Drawing I.i STR)

11-6 NR Drawing 1.2 STR)

11-7 NR Drawing 1.3 STR)

11-8 NR Drawing 1.4 STR)

11-9 NR Drawing 1.5 STR)

ii-i0 NR Drawing 1.6 STR)

ii-ii NR Drawing 1.7 STR)
11-12 NR Drawing 1.8 STR)

11-13 NR Drawing 1.9 STR)

II-13A NR Drawing 1.10 STR)
/_--'_ II-13B NR Drawing i.Ii STR)

ii-13C NR Drawing 1.12 STR)

II-13D NR Drawing 1.13 STR)

II-13E NR Drawing 1.14 STR)
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SECTION 1 CSM ;
S/C 112-'114

STANDARDS

1.1 GENERALDRAWINGINFORMATION
_-_ 1.1.1 _;ross-indexiqcj

1.1.1.1 Generaldrawin.qcoqficjuratioq
The X coordinatezonesare markedalphabetically fromthe
right-hind edgeof the sheet(includingthe 1/2 inchmargin).
The Y coordinatezonesare markednumericallyfromthe
bottomright-handandleft-hand cornersof the sheet.

t X Coordinate

I
Y Coordinate

I ._ X XXX/l_'-_--Title Block
DrawingLocatorAbbreviation
(Short Title) andNumber

f --_.

1.1.1.2 Componentlocationcod@
The componentlocationcodeis usedto referencecontrols
(on the control-displayfigure) andcomponents(on the
overviewdrawing)intothe detail systemdrawings.

f 3 - DrawingLocatorNumberfor theI given detail subsystemdrawing
K- X Coordinate
4 - Y Coordinate

1.1.2 TechnicalZone References
z.1.2.z

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

refers to anotherdrawing.
Whenthere is no numberthe
Zonerefers to anotherarea
on the samedrawing.

1-1



CSM

S/C i12-114

1.1.2.2 Powerintra-drawinq
(Sectionto sectionwithin the samedrawing)

TO,oadPower_.. G xZx ,dentificaton

Z _ From Power
Identification X X _ Source

1o1.2.3 Powerinter-drawin9s _
(Drawingto drawing)

ToPower _... _ xZx-Load _" Identification
X .X -4-- Ref drawingno.

Z _ FromPowerIdentification X X Source 4
Ref drawingno.---_-X .X

1-2



,CSM
S/C i12-i14

1.2 LINE LEGEND 1.2.4 ComponentEnclosures
1.2.1

(DirectoryType)
I

1.2.2 Electrical Line,
Power and control

1.2.4.1 Main enclosure
1/16-inch solid

1.2.2.1 i_lect.rical connected black line

_ | 1.2.4.2 _ub enclosure
1/32-inch sol id
black line

1.2.4.3 Componentenclosure
with crew (manual
control)

1.2.2.2 Electrical crossover 1/16-inch dashed
black line

N _ U I B mllJlml _ mllm mlm

1.2.4.4 Module interface and

systems assembly
1/8-inch dashed
black line

CM:|SM
1.2.3 Directional Flow

Arrows 1.2.5 Mechanical Linkacje

_ 1.2.6 Timin_ Pulses

Isouoe
1-3



CSM
!S/Cn2-nh

1.3 PIPE LEGEND 1.3.2.3
1.3.i eneral
1.3.1.1 Plumbinqconnected N N

I 1.3.2.4 Helium1.3.2.5 Primary(_oolant

I-I 1.3.2.6 Secondary_;oolant
X X

1.3.2.7

1.3.1.2 Plumbin.cI crossover

1.3.2.8 Hydrogen

_ 1.3.2.9 Steami

S S S S

1.3.2.10 Suit Loo_

1.3.2 Line desicjnation

1.3.2.1 1.3.2.11 SenseLines

1.3.2.2 Oxygen 1.3.2.12 Qxidizer

0 0

1.3.2.13 Other_._.._s

(Identification)
i

1-4



_ "CSM
1.4 TELEMETRY SYMBOLS s/c zz2-zlh
1.4.1 Measurements Telemetered

Measurement Number: Should include
the letter associating it with the

_ transducer type. Alternate system

measurement numbersand PCM codes

_--. may appear near the TM bubble.
Measurement Name

Measurement Range
High Bit Sample Rate

_.._ '/" Low Bit Sample RateTM Signal Conditioner: To be located

XXXX I ' on the input line next to TM bubble,
T J positioned at 0 =, 90 ° , 180 = and 270 °around bubble.

1.4.2 OnboardMeters

Meters should be placed

close to their associated

/ _ TM bubble wherever possible.
I Actual _ From

_-- _ ArtWork /-" " Drive Source
/ XXXX_ Meter Number

PNL X "4"-- Panel number

1.4..3 Sensors Example: Letter indicates
1.4.3.1 Sinqle source the type:

.(Power) Output P - Pressure
T - Temperature
Q - Quantity
W - Wetness

1.4.3.2 _ R - Rate

(Power)_ Outputs

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

(_S For Set

R For Reset

Command Number
f_

1-5
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1.5 ELECTRICAL SYMBOLS ts/c zz2-ZZ4

1.5.1 Switches

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

1.5.1.1 Switch nomenclature

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

Minor Title: The title given toa sub-group of switches

Note: If more than one switch has identical major and
minortitles_ they may be stacked without repeating
these titles.

XXXXXXXX * Major Title
/ XXXXXXXX _ \. Minor Title

ipil--i-- i---.i-.1=1
Switch Name • XXXXXXXX ;I(As shown on |

control-displ ay) I _ I

I o-r=,.e I
I ;= l
I xxx = ! "_

_

| | Switch Position

XXX * _. Nomenclature
"(As shown on

I I l =. co.tro,-d,sp,ay)
and Number ---_ I MDC X XXSXX 7= Switch Number

1 I 1 1 1 1 1 1 I 1 1 _ (As Appropriate)
Switch Name = XXXXXXXX

(As shownon _ .control-di splay) "_(I

XXX : I ] -.

l_ --[ 1 /. Switch Position'0 _,_ Nomenclature1 XXX : _ _- (As shownon
control-display)

Panel Location I l t I /
and Num_r ----..I

MDC X --_')_ Switch Number _',
lli I I I I I I I I I I ll (As Appropriate)1-6
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IS/C Z12-114

1.5.1.2 _wit,¢h controlled flaq
If a nag is directly controlled by a switch, it may be shown in
the following manner:

....-_ XXXXX _ Major Title

/ XXXXX 4 "h Minor Title

Im " " =B =B =B m=BB " B= =B =1 Flag Name
II XXXXXX t II (As shown on

-_ _ XXXXX | control-display)

_= IIVI_II XXXXX : | Note to explain
I _J II all states of flag
II XXXX_ I

II • i -- Switch Name(As shown on
_l -=_ 0 II control-display)
I - I

! xxxx, ! "

1 _ 1 Switch Position
XXX • >. Nomenclature

(As shownon

I II control -display)

I _ I
Panel Location II XXXX _ I
and NumBer "-_-_PNL X XXSXX 1 "_

I1=-- == -- =- == == -- == == --, =11 Switch number

1.5.1.3 Two-posRion

A
v

f- 1.5.1.4 Three-position
Momentary
Contact

0 "--:

1-7
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1.5 .I.5 Pushbutton 1.5 .I.7 Pressure
1.5.1.5.1 Latching 1.5.1.7.1 Closed decreased

pressure

[-;-]
_• • 1.5.1.7.2 Closed increased

1.5.1.5.2 Momentary pressure

_qL__O 1.5.1.8 Moto_.r
• 1.5.1.8.1 Break before make

1.5.1.6 Coax (_
"-r,'

1.5.1.8.2 Make before break

I _ PWR (M)
I

O__RF --• IRF _
I
I 1.5.1.9 --Bar°

Close XXX psi or altitude

Open XXX psi or altitude

1-8
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1.5.2 (;ircuit Breakers
The circuit breakershouldbe placednear the associatedbus
wheneverpossible. For the differencebetweenmajorand
minortitles see remarkunderswitches(1.5.1.1).

1.5.2.1 Pushbutton

XXXXX 4 Major Title

/ XXXXX _ \ Minor Title%.

I_ " =" '" 1 1 ml NameXXX

control-display)

Panel Location : XA : | Amperageand Number .-_-== PNL X XXX _-._-- Circuit Breaker
&lllllllJ Number

1.5.2.2 Automatic

XA ,= Amperage
z.5.3 Fuses
1.5.3.1 General A

1.5.3.2 Fusisto..__._r
Q

z.5.4 Batterv
1/16-inch blacktape
Size varieswith numberof cells anddrawingarrangement.

Name
AmpHours

.... 1-9
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1.5.5 Lights 1.5.6 Annunciator Fla9
1.5.5.1 Telelights Flagsymbolwill not

reflect switchposition

of theassociatedswitch.
XXXX-4_-- Flag Name

COLOR XXXXX
XXXXX

Flag Number_XXXXX A
1.5.5.2 Switchinq Panel Number.-_XXXXX ]• Noteto

explain

all states
of flag.

1.5.7 Relays

_._.__0 f 1.5.7.1 Momentarycontact

1.5.5.3 Cautionandwarnin9 A__

1.5.7.2 Latchingcontacts

Warningor
Color @___...-_-XXXXX
Operating/ I. XXXXX
limits / 1.5.7.3 Non-Latchingrelay

PNL Locationf

(Optional) _<_1_
IAL-

1.5.5.4 Component, I__
1

Nomenclature

XXXXX'_" Color u
XXXXX-,_-- Name

PNL Location_ XXXXX

(Optional) 1-10 _
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ii

1.5.7.4 Latching relay 1.5.9.2 Designation
See bus designation list.

I --

1.5.10 Grounds1.5.10.1 System

Nomen-
clature

-- 1.5.10.2 Frame

1.5.8 Rela), or Solenoid
Drive.__r /I/

PWR _ 1.5.10.3 Floating..2._or ,___C°ntr°lled

_-_ Signal XXX

_Name

1.5.10.4 Signa__l

- I

1.5.11 Diode____s

1.5.9 Buses 1.5.11.1 Genera____l

1.5.9.1 b,J
Length can vm'ydepend- p_l
ing on the bus function

on a given drawing. 1.5.11.2 Zene.r

1.5.11.3 Tunne___._l

Bus Feed Bus Output Neg Bus vj

I-II
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1.5.11.4 (_o,l:rolrectifier 1.5.17

(SCR) _ Pwr

Input

_(__.__ InputInverted Output

1.5.12 Potentiometer Input

Rating
XXX (Optional) 1.5.18 _r

1.5.19 Digital Inverter

1.5.13 Fixed Resistor

Rating _{__
XXX (Optional)

_VVV_ 1.5.20 Wire Resolver

1.5.14 Heater

>< = Sine Winding
Value (Watts)

• = MinusSine

= Cosine Winding1.5.15 Thermostat

__ 1.5.21 Time Delair

Range J__1.5.16 Transformers MS

#,--"-- Core 1.5.22 Electrical Filter

indicateoutof
phase _t FILTER [_

1.5.23 Modulator

indicate in
phase

1-12



1.5.24 Gates _ __ 1.5.24.6 SRT Flip-Floi_
1.5.24.1 And A B Y

[_ SET

TRIGGER

°o1° -----T
_ __ RESET FF .__.__0_

1.5 24.2 Nand _ R 0

,..UT OUT.UTSets "0"

-- ---- T Q and_ ChangeStates

1.5.24.3 O_r R ResetsQ to "0"
Resets"_ to "1"

A _ III

y 1 0 1 1.5.25 Demodulator
B 011

000

I .5.24.4 No.._r [D I

A _ 100

y 010
1 1 0 1.5.26 RF Circulator

B 001

1.5.24.5 ExclusiveOr

A _ 110

y 101
B 011

o_o
Opencircle means
it is an inverter
andmay appearon
any of the lines
on the gate.

1-13
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1.5.27 Traqsistor
1.5.27 .I NP._._.NN

1.5.27.2 PNP

1.5.28 Antenna

Name
(Type or Function)

1-14
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1.6 PYROTECHNICSYMBOLS
J

1.6.1 P_roGuillotine

Module Component
Location _ / Number

1.6.2 P_'o Valve with Sin111eInitiator

1.6.3 Electrical Circuit Interrupter

Module Component
Location Number

f -

1-15
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1.7 MECHANICAL SYMBOLS
1.7.1 MechanicalFilter 1.7.6.2 Quick

1.7.2 BurstDiaphrac,lm 1.7.7 QuickDisconnectFill
and Drain

1.7.3 Venturi Lowside _

1.7.8 Fill andDrain

1.7.4 Vent

1.7.9 Ball VaTveActuator

/ II

" _ill
l .7.5 Thrust Neutralized

Vent May be shown

--_ I indepressed

or partially •
depressed
position

1.7.10 Valves1.7.6 Disconnects

1.7.6.1 Self-sealing Open

lm 6 --_
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Ill • I

1.7.10.1 Motor Control 1.7.10.7 Pneumaticcontrolled
- valve Withline bleed

J

!

/ kk Position)
Relief Port

1.7.10.2 ManualControl 1.7.10.8 Solenoidvalve

I

1.7.10.3 CheckValve

Name(NormalPosition)

1.7.10.9 Three-wayvalve
f-_ 1.7.10.4 Orifice 1.7.10.9.1 Manual

(Flow Rate)
I

1.7.10.5 Pressurere_lulator 1.7.10.9.2 Solenoid Or

Reduced I

-='_ I
1.7.10.6 Relief Valve Or

- Full Flow 1.7.10.9.3 Motor Icontrolled

Crecking Q
/_- Reseat

ure 1.7.10.10 Ball valve

f-_ 1 17z
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1.8 MISCELLANEOUS SYMBOLS
1.8.1 DrawingNote Reference

1.8.2 OverviewDrawin9 InstrumentationLee]end ....
1.8.2.1 Automaticcontrolonly

R
1.8.2.2 PCM only

?
1.8.2.3 PCM and/or onboarddisplay

1.8.3 Two-unit Interface

<< >>
<< >>
<< >>

1.8.4 Two-unit CableConnection

1-18



'CSM

S/C i12-Iiii

i.8.5 BUSES

i.8.5.1 POWERBUSES

VMA -MAIN BUS A

VMB -MAIN BUS B

VBA - BATTERY BUS A

VBB - BATTERY BUS B

VBR - BATTERY RELAY BUS

VFp - FLIGHT AND POSTLANDINGBUS

VNE1 - NON ESSENTIAL BUS 1

VNF__.2 - NON-ESSENTIAL BUS 2

VAC1 -AC BUS 1

_C2 - AC BUS 2

VF " FLIGHT BUS

_fSMA - SERVICE MODULE BUS A

_W/SMB - SERVICE MODULEBUS B
S

1-19
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1.8.5.2 SEQUENTIAL_USE$

_/SQA - SEQUENTIAL PYRO BUS A

VRQA - RCS CONTROLLERPYRO BUS A

VRLA - RCS CONTROLLER LOGICBUS A

VLQA - LM DOCKINGBUS A

VSLA - SEQUENTIAL LOGIC BUS A

VSAA - SEQUENTIAL ARM BUS A

VELA - EARTH LANDING BUS A

SQB - SEQUENTIAL PYRO BUS B

VRQB - RCS CONTROLLER PYRO BUS B

VRLB - RCS CONTROLLER LOGICBUS B

VLQB - LM DOCKINGBUS B

VSLB - SEQUENTIAL LOGICBUS B •

VSAB - SEQUENTIAL ARM BUS B

_/ELB - EARTHLANDING BUS B

1-20
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SEQUENTIAL BUSES (cont'd)

FED 1 - EMERGENCY DETECTION SYSTEM BUS NO 1

" - VED 2 - EMERGENCY DETECTION SYSTEM BUS NO 2

_VIfED3 - EMERGENCY DETECTION SYSTEM BUS NO 3

V6D95 -IUABORT BUS

1.8.5.3 INSTRUMENTATION BUSES

_¢1 - CM ESS INST BUS PWRFROM RHEB PNL 276-CB1

_ V2 - CM ESS INST BUS PWRFROM RHEB PNL 276-CB2

V3S - SM ESS INST BUS I:_NRFROM RHEB PNL 276-CB3

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

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

VSC5 - SCE CM +SVdc PWR

/

1-21
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1.8.5.4 SCS LOGIC BUSES

VLB1 - LOGIC BUS 1

VLB2 - LOGIC BUS 2

VLB3 - LOGIC BUS 3

VLB4 - LOGIC BUS 4

1.8.5.5 EXPERIMENT BUSES

SIMJA - SlM JETTISON BUS A

Vs IMJB - SIM JETTISON BUS B

VSIMLA - SlM LOGIC BUS A

_JSIMLB - SIM LOGIC BUS B

VSIMQA - SIM PYRO BUS A

_VSIMQB - SIM PYRO BUS B

_/E:I - EXPERIMENT BUS 1 ---

_/E2 - EXPERIMENT BUS 2

VE3 - EXPERIMENT BUS 3

1-22
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s/c i12-114
_ , '" BASIC

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

IT_ PAF_r_HS

_ i. Weight 32 pounds

2. Cooling ECS Primary and/or Secondary Glycol
Loops

3. Electrical Power

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

b. Ac Voltage 115 Vac, 400 Hz, 3 phase

c. Power

(i) PM Transponder 1.0 watts dc
L6.5 watts _c(Prim or Sec)

(2) FM Transmitter 1.5 watts de
6.7 watts ac

4. Activation Time minute maximum - PM Receiver, PM

Transmitter, and FM Transmitter

5. PM Receiver (Prim/Sec)

a. Type Double Conversion Superheterodyne,
"_, Phase Lock Loop

b. Frequency (Center) 2106.40625 MHz

c. Phase Lock Tracking Loop

(i) In-Lock Range ±90 kHz for RF INPUT greater than
-114 dbm and STATIC PHASE ERROR

less than 15 degrees peak.

• (2) In-Lock Rate Linear rate of 35 kHz/second or less
to ±90 kHz for RF INPUT greater
than -114 dbm.

(3) Acquisition 90 percent probability of acquisition

Probability on first sweep at above range and
rates

(4) Predetection Noise 16 kHz
Bandwidth

(5) Loop Noise Bandwidth 800 Hz (0 db S/N @ -134.5 dbm)

(Optimizing Point)

(6) Threshold -125 dbm, defined as the level of
unmodulated CW signal below which
lock cannot be maintained for a

period of at least one minute with

90 percent probability.



CSM

, ,. S/C 112-114
BASIC

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

ITEM FUNCTION and/or PARAMETERS

(7) Phase Error 24 degrees maximum (Offset + Rate

Errors) -_

d. Dynamic Range -51 dbm to -124 dbm (Normal)

-35 dbm to -51 dbm (Must maintain

lock and must not damage Receiver).

e. Automatic Gain Control (AGC)

(i) Attack Time TBD

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

f. Ranging Channel

(i) Modulation PM on Carrier

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

(3) PRN Bit Rate 992.834 kbs

(4) PRN Clock 992.834 kbs (496.417 kHz Square wave)

(5) PRN Code Length 5,456,682 bits (lunar Code)

g. High-Gain Antenna

Track Channel _

(i) Pointing Error Signal 50 Hz amplitude modulated signal
derived from the coherent AOC

detector.

(2) Earth Presence Signal DC signal superimpose on pointing

error signal when RCVR is locked

to incoming RF signal.

h. Outputs (See Table 6-1V Modes)

6. PM Transmitter (Prim/Sec)

a. Type PM, S-band

b. Frequency 2287.5 MHz (Aux OSC Mode) or

240/221 times RCVR frequency when

RCVR is phase locked to uplink RF
signal. (See Auto OSC Control).

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

d. Auto OSC Control XMTR frequency is derived from XMTR

Aux OSC prior to acquisition and

RCVR VCO after acquisition.

Switching is controlled using RCVR

AGC signal.

6-8
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TABLE 6-I.- UNIFIED S-BAND TRANSPONDER AND FM TRANSMITTER - Concluded

ITEM FUNCTION and/or PARAMETERS

./-_ (i) A_lx OSC to RCVR VCO Less than 0.25 seconds
Switching Time

(2) RCVR VCO to Aux OSC Less than 6 seconds (3 Seconds

Switching Time Nominal at -51 dbm)

(3) Switching Threshold -127 dbm

e. Inputs (See Table 6-IIi Modes)

7. FM Transmitter

a. Type FM, S-band

b. Frequency 2272.5 MHz _ 455 kHz

c. Frequency Deviation !3 MHz maximum

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

e. Inputs (See Table 6-111 Modes)

(i) TV (dc coupled) fo at +1.3 Vdc Input
Af/V = i MHz/V

Response dc to 500 kHz

(2) Wideband (ac coupled) Af/¥ = MHz/V

Response 200 Hz to 300 kHz

8. Special Operating Instructions When switching between primary anu
secondary tranponders, momentarily

stop at the OFF (Center) position

to allow control relays to operate.

:_ 6-9
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TABLE 6-II.- S-BAND POWER AMPLIFIER

IT£M FUNCTION and/or PARAMETERS

i. Weight 32 pounds maximum ....

2. Cooling ECS Primary and/or Secondary Glycol
Loop

3. Electrical Power

a. Input Voltage 28 ± 4 Vdc control

115 Vac, h00 Hz, 3@

b. Input Power

(i) Control Power 5 watts maximum steady state and

350 watts during switching for
0.5 seconds maximum.

(2) Ac Power High Pwr Ampl Mode 81 watts

Low Pwr Ampl Mode 32 watts

Off/Bypass 0 watts

Sum ac power values to obtain

simultaneous power level operation

of Prim and Sec power amplifiers. --_,

4. Power Amplification Activation No RF amplification until 90 second

Time nominal filament warm-up period
complete.

RF transfer (PM or FM) from one

power amplifier to the other, with

a 60 millisecond RF amplification

dropout, is possible without an

additional 90 second delay (filament

warm-up) if the desired power ampli-

fier is oper&ting at the time of
transfer.

5. RF Output

a. PM Output - Prim or Sec High Pwr Mode: 11.2 watts min

Power Amplifier Low Pwr Mode: 2.8 watts min

Bypass Mode: Less than 2.5 db

below input

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

FEC/TSG - 162 C$£PT., 1967) 6-10
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/ -

TABLE 6-II.- S-BAND POWER AMPLIFIER - Concluded

ITS4 FUNCTIONand/or PARAMETERS

6. RF Input

a. PM 275 to 400 milliwatts

b. FM i00 to 145 milliwatts

(For rated output)

7. Under Voltage Protection Under-voltage protection circuit will
remove ac pwr from power a_plifier

TWT if any phase of the ac input

voltage falls below 95 Vac for
15 milliseconds or more. If this
condition exists for i second or

more, a 90 second filament warm-up

delay will occur when ac voltage
is restored.

8. Special Operating Instructions Dc power should be applied before

ac power and removed after ac power

removal to prevent possible damage.

_ FEC/TSG - 162 CSEPT., 1967) 6-11
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BASIC

TABLE 6-IV.- S-BAND UPLINK MODES ARD MODULATION PROCESS

MODE
1 2 3 _ 5 6 7 8 9 0

PM jCarrier Carrier Carrier _arrier Carrier Carrier Carrier Carrier C_rrier --

UPLINK pRN .... PRN PEN PEN -- PEN ....

MODES Channels .- Voice -- Voice -- Voice Voice Backup ....
Included Voice

AVAILABLE

.... Update -- Update Update Update ......

Modulation PRN : PM directly on carrier

Schemes: Voice : FM/PM_ 30-kHz suhcarrier deviated t7.5 k_z (peak)
Subcarrier

PM Character- Update : PSK/FM/PM; 70-kHz 8ubcarrier deviated ±5.0 kHz (peak)

UPLINK istlcs Backup Voice: FM/PM; 70-kHz su_carrler deviated 15.0 kHz (peak)

MODULATION

MODE
1 2 3 M 5 6 7 8 9 0

PROCESS NUMBER

Carrier PEN i. 3_ .... 0.38 _ 0.38 0. _L -- 0.38

Phase Voice -- 1.85 -- 1.20 -- i.O0 I.i0
Deviation NA EA

"_ (Radians- Update .... i. 85 -- i.20 I.00 i.I0

Peak)e Backup Voice .............. 1.20

mall phase deviation| have _i0% toler_ce

_" 6-13
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BASIC

TABLE 6-V.- PREMODUI._.TION PROCESSOR

ITEM FUNCTIONand/or PARAMETERS

i. Weight 14.5 pounds

2. Cooling ECS Primary and/or Secondary Glycol

Loops

3. Electrical Power

a. Input Voltage 28 ± 4 Vdc

b. Input Power 8.5 watts

4. CM Down Voice Channel (Normal)

a. Subcarrier 1.25 MHz derived

from CTE 512 kHz.

b. Response 300 to 3000 Kz flat within 6 db.

5. CM Down Voice Channel (Backup)

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

6. LM/EVA Voice and LM Biomed

Relay Channel

a. Subcarrier 1.25 MHz derived from CTE 512 kHz.

b. Subcarrier Deviation LM Voice - 8 kHz

EVA Voice and Biomed - 9 kHz

e. Response 300 to 13,000 Hz flat within 2 db.

d. LM Input Voice

e. EVA Input Voice and/or 7 Biomed Subcarriers

4.0 kHz ± 5% fo
5.4 knz ± 5_ f

O

6.8 kHz ± 5% fo
8.2 kHz ± 5_J_fo

9.6 kHz ± 4% fo
ll.0 kHz ± 3% fo

12.4 kHz ± 3% fo

7. Tape Recorder Output - LM and CSM intercom voice are mixed

LM & CSM Voice and output to DSE for recording.

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

8. LM PCM Output Channel LM PCM (1.6 kbs) is limited and
-\

output to DSE for recording.

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

F£C/TSG- 162 (S£PT., 1967) 6-14 -_
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TABLE 6-V.- PREMODULATION PROCESSOR - Continued

ITEM FUNCTIONand/or PARAMETERS

9. CM PCM Dat_ Channel (Real-time

and Playback)

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

b. Subcarrier 1.024 MHZ derived from

PCM 512 kHz ref signal.

c. Modulation Bi-phase

10. Scientific Data Channel

(Real-Time)

a. Response Flat within 2 db

Channel

1 0 to 2850 Hz
2 0 to 3750 Hz

3 0 to 4950 Hz

b. Frequency and Deviation Channel

1 95 kHz +7.5% fo

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

ii. Scientific Data Channel

(Playback)

a. Response Flat within 2 db

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

2 12.5 to 117 Hz 50 to 3750 Hz

3 12.5 to 154 Hz 50 to 4950 Hz

(Recorded data bandwidths)

12. Tape Recorder Input - LM PCM
Channel

a. Response 15 to 90 kHz flat within i db.

13. Uplink Subcarrier Detectors

a. Up Voice 30 kHz (normal)

70 kBz (backup)

b. Updata 70 kHz

c. Response 300 to 4,000 kHz flat within 3 db.

6-15
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BASIC

TABLE 6-V.- PREMODULATION PROCESSOR - Concluded

ITEM FUNCTION and/or PARAMETERS

14. Emergency Key Control 512 kHz signal derived from CTE

512 kHz timing signal baseband

modulates S-band PM carrier when key
is depressed. A 400 Hz sidetone

output to the audio center is pro-

vided when key is depressed.

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

Modulator modules.

HBR = 5.3 Vds
LBR = 0 Vdc

16. Television Channel

a. Direct Output To S-band FM transmitter

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

c. Isolated Output To GSE hardline

d. Response l0 to 500,000 Hz flat within 3 db.

17. Uplink Voice Squelch

(30 kHz Discriminator Output)

a..Operation Transistor switch actuated by voice
subcarrier threshold detector.

Switch grounds input to voice
output amplifier.

b. Threshold Mode Received Carrier Power

2 -119 dbm

4 -iii dbm

6 -108 dbm

7 -109 dbm

c. Squelch Level Greater than 35 db squelch of audio

output when threshold is reached.

FEC/TSG- 162 CSEPT,, 1967) 6-16
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TABLE 6-VI.- VHF AM TRANSCEIVER EQUIPMENT

ITEM FUNCTION and/or PARAMETERS

.._.. i. Weight 13 pounds maximum

2. Cooling ECS Primary and/or Secondary Glycol

Loop

3. Electrical Power

a. Input Voltage 28 ± 4 Vdc

b. Input Power Duplex A (Key OFF) 4.2 watts

Duplex A (Key ON) 28.8 watts

Simplex A (Key OFF) 4.1 watts

Simplex A (Key ON) 28.8 watts

Duplex B (Key OFF) 3.8 watts

Duplex B (Key ON) 27.6 watts

Simplex B (Key OFF) 4.0 watts

Simplex B (Key ON) 27.6 watts

RCV A Only 1.2 watts

RCV B Only 1.2 watts

_" PTT (Key ON) 1.3 watts

4. Transmitter (A or B)

a. Activation Time 250 milliseconds maximum to reach

standby condition.

20 milliseconds maximum to reach

full transmit power from PTT

(Key ON)

b.- EF Output 5 dbW (average) minimum

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

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

kHz signal such that the ON-0FF duty

cycle of the RF carrier (50 ± 5

percent) is speech signal dependent

and the ON-OFF period is 30 kHz.

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

FEClTSG - 162 C..SEpT., 1967) 6-17



CSM

s/ci12-n4
BASIC

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

IT_ FUNCTIONand/or PAP_EBS

5. Receiver (A or B)

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

100 milliseconds maximum to reach

full receive operation from PTT
release (Key OFF)

b. RCVR RF Input ; 2 to 625,000 microvolts

c. A&B Output Response

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

at 5000 Hz.

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

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

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

9 on squelch control is maximum
squelch (10 to 25 microvolt level)

6. VHF Digital Ranging Generator
Interface

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

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

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

acquisition and fine tone input
during range tracking.

d. XMTR B Quieting (SC Inhibitl Inhibit to XMTR 30 kHz quieting 0SC
duringfine tohe transmissions.

6-18
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TABLE 6-VII.- AUDIO CENTER EQUIPMENT

j_ ITEM FUNCTIONand/or PARAMETERS

i. Weight 7.9 pounds

2. Cooling ECS Primary and/or Secondary Glycol
Loop

3. Electrical Power

a. Input Voltage 28 ± 4 Vdc

b. Input Power 14.2 watts (3 Stations ON)

4. Stations Left Couch Station

Right Couch Station
Center Couch Station

5. Microphone Amplifier

(1 Each Station)

a. Input 0 dbm sound pressure level (nominal)

b. Response 300 to 3000 Hz flat
within 2 db

c. Automatic Volume Control

(i) Range Less than 4 db change

for 20 db input change

(2) Attack Time 50 milliseconds

(3) Release Time i to 6 seconds

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

d." Output 0 dbm ± 3 db at threshold

e. Isolation 30 db or greater between modulation

output channels

6. Earphone Amplifier
(i Each Station

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

b. Output With 13 db on input attenuator
_- the output is 20 dbm ± 3 dbm

c_ Response' 300 to 3000 Hz flat within 2 db

d. Isolation 40 db or greater between input
channels
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TABLE 6-VII.- AUDIO CENTER EQUIPMENT - Concluded

ITeM , FUNCTIONan_or P,AP_4ETERS

T. Voice Operated Relay (VOX)

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

b. V0X Attack Less than 50 milliseconds

c. VOX Release 2 ± 0.T seconds

8. Intercom BUS

a. GSE Output (Not Used)

b, Swimmer Output For recovery voice to recovery
swimmers

c. Tape Recorder Output for voice recording on DSE

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

audio station's input/output voice
links with the checkout and
launch facilities.
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TABLE 6-VIII.- UPDATA LINK EQUIPMENT

ITEM FUNCTION and/or PARAM_r_RS

i. Weight 21 pounds maximum

2. Cooling ECS Primary and/or Secondary
Glycol Loops

3. Electrical Power

a. Input Voltage 28 + 2, -4 Vdc

b. Input Power 8.9 watts maximum

4. Information Signal

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

b. Sub-bit "One" Sub-bit "one" begins when the

positive transition of the i kHz
information signal cross each

other in-phase.

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

f-_ positive transition of the i kHz

sync signal crosses the 2 kHz

information signal 180 degrees

out-of-phase.

d. Sub-bit Period One millisecond.

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

5. Message Structure

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

different than system address and

data word. Sub-bit coding (see

Drawing 6.5).

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

a vehicle address, system address,

and data word (.see Drawing 6.5).

(i) Vehicle Address Eight possible codes selectab!e by
hard wire on an external connector.
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TABLE 6-VIII.- UPDATA LINK EQUIPMENT - Continued

ITEM FURCTIONand/or PARAMETERS

(2) System Address i. Command Module Computer
2. Real-Time Command

(Internal relays)
3. Real-Time Command

(External relays) (not used)
_. Central Timing Equipment
5. Salvo RTC reset
6. Test message A & B

7. Auxiliary decoder (not used)

(3) Data Word (See Drawing 6.5.)

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

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

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

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

asynchronously (without sync).
Message timing in the decoder is
not established until after vehicle
address is decoded.

Vehicle address recognition disables
access bit decoding and enables the
decoding of the remaining message.

The system address determines
information for receiving the
correct number of info bits and

processing a particular data word.
After the proper number of bits
have been received and temporarily
stored in the main register, the
program control modifies the
operation to enable processing or
transfer of the data word.
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TABLE 6-VIII.- UPDATA LINK EQUIPMENT - Concluded

ITS4 FUNCTION and/or PARAMETERS

8. VerificatiOn Signal When a complete message is
received, processed or transferred
without the detection of sub-bit

or bit errors and without the

occurrence of a logic power devi-

ation, the parallel 4-bit verifi-
cation code to the PCM TM will be

as follows :

PCM BIT B1 B2 B3 B4

UDL OFF 0 0 0 0

*TEST A 0 1 1 0

*TEST B 1 0 0 1

*SYS VAL 0 1 0 1

UDL STANDBY (ON) i 0 i 0

*Verification signal is presented
to the PCM as follows:

PCM HBR 55 milliseconds

_ PCM LBR 250 milliseconds

9. Internal Relays

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

b. Rating 2 ampere, minimtun, contact rating

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

d. -Dc current 18.7 milliamperes per relay

e. Latch-in Current 7.1 milliamperes per relay
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TABLE 6-1X.- TELEVISION CAMERA, SLOW SCAN

IT_24 FUNCTION and/or PARAMETERS

i. Weight 4.5 pounds

2. Cooling Not required

3. Electrical Power

a. Input Voltage 24 to 31 Vdc

b. Input Power 5.8'watts

4. Activation time TBD

5. Resolution 250 EIA Test Pattern Lines

6. Scanning rates

a. Lines 320 lines-per-second

b. Frames l0 frames-per-second

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

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

9. Illumination levels 0.1 to 30 foot-candles
(20 watt flourescent lamp
4870 foot-candles)

10. Automatic Light Control Switch

a. "IN" Position Camera will operate under normal
CM interior light conditions with

no bright objects in view.

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

ll. Optics Near Object Scene brightness
distance (ft-lambertsl

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

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

c. Telephoto (9 Degrees) 1_3 ft 32 to 9720

12. Video Output' 2 volts peak

13. Power Control OFF/ON
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TABLE 6-X.- RENDEZVOUS RADAR TRANSPONDER

ITD4 FUNCTIONan_/or PARAMETERS

i. Weight 13.63 pounds

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

3. Electrical Power

a. DC Voltage 25 to 31.5 Vdc

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

4. Activation Time TBD

5. Receiver

a. Type Solid state coherent radar
transponder

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

c. Modulation 3 sinusoidal tones (PM on carrier)

_ 204.8 kHz ± 0.0015%, 20 ± 2 degrees
6.4 kHz ± 0.0015%, 20 ± 2 degrees

0.2 kHz ± 0.0015%, 24 ± 2 degrees

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

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

6. Transmitter

a.. Type Solid state coherent radar
transponder

b. Frequency

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

(2) Transpond 2h0/241 times receive frequency.

c. RF Output Power Greater than 240 mill±watts

d. Modulation Received tones transponded with
modulation index same as received

except ±4 degree tolerance.
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TABLE 6-X.- RENDEZVOUS RADAR TRANSPONDER - Concluded

ITS4 I_JNCTIONand/or PARAMETERS

7. Mode Operation

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

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

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

8. Display Outputs

a. AGC Monitor 0 to 5 Vdc

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

c. RF Power 2.5 ± 0.4 Vdc

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

a. Range Accuracy : 200 Hz tone ± 12,0_4.74 feet
64 kHz tone ± 425.22 feet
204.8 kHz tone ± 57.6B feet

b. Range Rate Accuracy 0.25 percent,or I foot _er second
(whichever is greater) based on
LM Guidance Computer sampling
period of 100 milliseconds.
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TABLE 6-XI._ VHF RECOVERY BEACON

ITEM II FUNCTION &n_/or PARAMETERS I

i. Weight 2.7 pounds maximum

2. Cooling Not required

3. Electrical Power

a. Input Voltage 28 + 4 Vdc

b. Input Power 6.9 watts maximum average over
interruption cycle

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

5. XMT Frequency 243 ± 0.01268 MHz

6. Modulation Carrier is amplitude - modulated by

1 kHz square wave, 20 to 40 percent.

7. Interruption Cycle Modulated carrier is present at the
output for 2 seconds and absent for
B seconds.
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TABLE 6-XII .- VHF SURVIVAL BEACON - TRANSCEIVER

i

I'_ _u_qCTIONand/or PARAMETERS

i. Weight 5 pounds maximum including battery
pack

2. Cooling Not required

3. Electrical

a. Dc Voltage 16.2 Vdc from self-contained battery

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

4. Activation Time No appreciable warm-up period

5. Receiver

a. Type Portable, VHF AM Beacon - transceiver

with integral microphone,
speaker, PTT pushbutton battery,
antenna, and test meter

b. Frequency 2h3 MHz

(S + N
Sensitivity . N = l0 db) -97 dbm minimum

6. Transmitter

a. Frequency 243 MHz

b. RF Output

(1) Beacon 1.25 watts (peak)

(2) Voice 0.5 watts minimum (unmodulated)

c. Modulation

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

(2) Voice

7. Antenna 1/4 wavelength flexible whip

\
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TABLE 6-Xlll.- ANTENNA SWITCH, S-BAND

ITEM I_¢NCTIONand/or PARAMETERS
f_

i. Weight 2.5 pounds

2. Cooling Not required

3. Electrical Power

a. Input Voltage 23 to 30 Vdc

b. Input Power 12 watts (For omni position)

4. Actuation Time 150 milliseconds maximum

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

6. Isolation 40 db minimum between RF lines

/

/
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TABLE 6-XIV.- ANTENNA SWITCH, VHF

1. 'Weight 0.75 pounds maximum

2. Cooling Not required

3. Electrical Power

a. Input Voltage None - manual switch

b. Input Power None - manual switch

h. Actuation Time Not applicable

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

6. Isolation 40 dbminimumbetween RF lines

ml
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TABLE 6-XV.- ANTENNA, S-BAND OMNI

IT194 FUNCTIONand/or PARAMETERS

i. Type Helix in loaded cavity

2. Frequency 2100 MHz to 2300 MHz

3. Gain Greater than -3 db relative to

isotropic source between 8 >45 ° and

8 >_145° (See Item 5 below.)i

4. Polarization Eight-hand circular

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

*GAIN SOLID ANGLE

-3 db between 8 = h5 ° and 145 °
> -20 db between e = 15 ° and 165 °

-2h db between 0 = i0 ° and 170 °

GAIN WILL BE LESS THAN -24 db for

cones, with solid angles of

20 degrees at the spacecraft nose
and SPS nozzel.

*Applicable for @ = 0° to 560 °

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

AW_ _S_T_ON and/or PARAMETERS

i. Type Scimitar blade - one inch thick cover

for thermal protection

2. Frequency 225 MHz to h50 MHz

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

h. Polarization Slant linear

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

6. Power Rating 50 watts average

6-32
FEC/TSC, - 162 (_EPT., 1967)



CSM

S/C l12-11h

* '" BASIC

TABLE 6-XVII.- VHF RECOVERY

ITD4 FUNCTION and/or PARAMETERS

i. Type 10-inch erectible tape with ground-
plane whiskers

2. Frequency 2&3 MHz tuned

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

h. Polarization Vertical

5. Coverage ±70 degree elevation

360 degree azimuth

6. Power Rating 50 watts continuous
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TABLE 6-XVIII.- ANTENNA, RENDEZVOUS RADAR TRANSPONDER

...... ITEM ,,, FUNCTION and/or PA_4ETERS '

i. Type Open ended waveguide

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

3. Gain Greater than 0 db above isotropic
source

h. Polarization Linear

5. Coverage Gain is maintained over solid angle
of 160 degrees (X-axis) by 105

degrees (axis at right angle to
X-axis
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TABLE 6-XIX.- ANTENNA, HIGH-GAIN

ITEM FUNCTION and/or PARAMETERS

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

steerable antenna, consisting of four

parabolas, a central horn, three-axis

gimbal system and control logic.

2. Frequency Transmit: 2272.5 ± 2.5 MHz

2287.5 ± 2.5 MHz
Receive: 2106.4 ± 2 MHz

3. Gain (RF Axis) and Beamwidth XMIT MODE GAIN BEAMWIDTN

(3 db) for XDV-7 Antenna and
Wide 8.4 db 40.0 °

Electronics Box
Medium 19.5 db 7.0 °

ANarrow 25.8 db 3.9 °

RCV MODE GAIN BEAMWIDTH

Wide 8.4 db 40.0 °

*Narrow 22.8 db 4.5 °

ANarrow 25.8 db 3.9 °

4. Polarization Right-hand circular

_" 5. Coverage Spherical except for pointing angles

where the MSFN to the high gain

antenna (HGA) line of sight is

shadowed by the CSM. Shadow area

covers approximately 40 percent of

sphere.

6. RF Power Rating 15 watts continuous

7. Electrical Power

_. Dc Voltage 28 + 2, - 4 Vdc

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

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

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

8. Weight 94 pounds maximum

9. Acquisition Range 60 degrees or less from boresight

axis when line of sight is outside RF

_. Scan Limits.

i0. Track Mode Transfer Wide track to narrow track switching

occurs for tracking errors less than

i degree. HGA will switch back to

wide track if the tracking errors

increase to greater than 3 degrees.

10. RF Scan Limit Electronic limit set to correspond

f_ to CSM RF shadow profile.
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TABLE 6-XIX.- ANTENNA, HIGH-GAIN - Concluded

ITEM FUNCTION and/or PABAM_TERS

12. Gimbal Limits

A-axis 360 ° Rotation

B-axis ±23.5 °

C-axis +125 ° , -4

A-, B-, and C-axis are at 0 degrees
when B-axis is parallel to CSM

X-axis and C-axis forms a right

angle with A-axis.

When onboard pitch and yaw indicators

read 0 degrees, A-axis equals 0

degrees, B-axis equals 0 degrees, and

C-axis equals +90 degrees.

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

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

in the deployment mechanism by

spring-loaded push arms. Deployment

period is nominally i0 seconds.
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TABLE 6-XX.- VHF DIGITAL RANGING GENERATOR

ITEM FUNCTION and/or PARAMETERS

i. Weight 7 pounds maximum

2. Cooling ECS Primary and/or Secondary Glycol

Loop

3. Electrical Power

a. Input Voltage 28 ± 4 Vdc

b. Input Power l0 watts maximum

4. Ranging Accuracy ±450 feet maximum error at 500 feet

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

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

6. EMS Interface

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

EMS range display to desired range

in 0.01 n.mi. (60.761 feet) increments.

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

c. Countdown Command Signal When range is decreasing, a coundown

command precedes each range data

pulse.

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

a. Data good test fails

b. Reacquisition sequence is
initiated.

c. Range rate is greater than

1,800 feet/second.

7. CMC Interface

a. Range Data Signal 15-bit serial word with the "_" amd

"0" bits provided as pulse outputs

on separate lines, most significant
bit first.

_ b. Command Readout Input 3.2 kilobit/second Pulse train

from CMC to clock out the range

data signal

c. Range Strobe Input 3.2 kilobit/second pulse train

from CMC to provide internal timing

for loading range data into range

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

i

ITEM FUNCTION and/or P_'_'_hS

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

loading the range data register and

prior to permitting the output

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

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

8. Data Good Test Data good test is performed only

during the following periods:

a. Range reacquisition sequence

(initiated by VHF ranging reset

switch)

b. CMC range strobe sequence

Data good test will fail under the

following conditions:

a. Fine tracker loses lock during -

fine tone tracking.

b. Range rate of greater than 1800
feet/second

c. Coarse tone tracker is locked to

an ambiguous null. This

condition is corrected by the

internal logic which forces the

tracker to reacquire during

acquisition.
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TABLE 6-XXI.- COLOR TELEVISION CAMERA BASIC

IT_ F_CTIOHand/or PARAM_'I"ZI_S

i. Weight

2. Cooling Not required

3. Electrical Power

a. Input Voltage 28 Vdc

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

4. Activation time Instant on

5. Resolution 200 TV lines-per-picture height

6. Scanning rate

a. Lines 30 frames per second

b. Frames 525 scan lines per frame

7. Video Bandwidth 2 MHz

8. Illumination Levels 5 to 12,000 foot-candles by using

f-stops. (20 watt flourescent lamp_
4870 foot-candles.)

9. Aspect Ratio 4:3

i0. Optics Field of View Near Ob,leet Distance

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

43 degrees Focused 20 in. to _

b. f-stops h.4 to 44 continuously variable

e. Focal Length 25 to 150 mm

ii. Video Output 3.5 volts peak-to-peak, dark negative
bandpass 4.5 MHz

12. Connectors One video, one power

13. Automatic Light Control

a. Peak (Bright object in scene)

b. Average (Uniform scene lighting)

i000:i light range

[4. Monitor The monitor provides crew viewing of

actual camera picture transmitted so

that f-stop, light level, zoom

position and focus can be properly

accomplished.

i5° Video Control

a. Transmit Normal video output

b. Standby Picture content of video is
inhibited
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TABLE 6-XXII. DATA MODULATOR

ITEM FUNCTION and/or PARAMETERS

i. Weight 4.5 pounds

2. Cooling Not required (not ECS coldplated)

3. Electrical Power

a. Input Voltage 28_
Vdc

b. Power Consumption 22 Watts

4. Activation Time 30 seconds to stabilize

5. Real-time Analog NBR i

a. Subcarrier Frequency 225 kHz

b. Modulation FM

c. Input Frequency Response 0 to 5000 Hz

d. Input Level 0 to +5 Vdc ±10%

e. Frequency Deviation 0 Vdc -12.35 kliz ±5%
5 Vdc +12.35 kHz _5%

f. SCO Stability 2.5 Vdc _01% yiells fo ±.2%

g. Output Filter Low pass (i db); fo ±12.3 kHz, with
an upper band-edge rolloff of 36 db

per octave.

6. Real-time Analog NBR 2

a. Subcarrier Frequency 400 Hz

b. Modulation FM

c. Input Frequency Response 0 to 9000 Hz

d. Input Level 0 to +5 /d_ ±10_;;

e. Frequency Deviation 0 Vdc -=_r_.5kHz 5,Z
5 Vd_ +22.q k}lz _5%

f. SCO Stability 2.5 Vdc '.01% y_elds fo ±.2%

g. Output Filter Low _ass (i db); fo !22.5 kHz, with
an upper band-edge rolloff of 36 db

per octave.
/

7. Real-time PCM

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

b. Bit Rate 64 kbps

c. Modulation Bi-phase

d. Type NRZ-L _
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TABLE 6-XXII.- DATA MODULATOR - Continued

ITEM FUNCTION and/or PARAMETERS

e. Input L_vel 0 to 5 Vdc

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

8. Playback Analog NBR 1

a. Subcarrier Frequency 165 kHz

b. Modulation FM

c. Input Frequency Response @ to 5000 iz

d. Input Level 0 co 5 Vdc z10%

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

f. SCO Stability 0 Vdc yields fo -+.2%

g. Output Filter Low pass (1 db); fo -+12.3kHz, with
a final rolloff of 36 db per octave.

_ 9. Playback Analog NBR 2

a. Subcarrier Frequency 300 kHz

b. Modulation FM

c. Input Frequency Response 0 to 9000 Hz

d. Input Level 0 to 5 Vdc -+10%

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

f. SCO Stability 0 Vdc yields fo -+.2%

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

lO. Playback SIM PCM

a. Suhcarrier Frequency 576 kliz_derived from 512 kHz ref.
signal.

b. Bit Rate 64 kbps

c. Modulation Bi-phase

d. Type NRZ-L

e. Input Level 0 to 6 Vdc

f. Output Filter Passband (3 db); fo -67.5, +i00 kHz,
with a final rolloff of 36 db per
octave.

6-_1
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TABLE 6-XXII.- DATA MODULATOR - Concluded

ITEM FUNCTION and/or PARAMETERS

ll. Playback CSM PCM

a. Subcarrier Frequency 1.024 MHz, derived from 512 kHz ref.

signal.

b. Bit Rate 51.2 kbps

c. Modulation Bi-Phase

d. Type NRZ-L

e. Input Level 0 to 6 Vdc

f. Output Filter Passband (3 db); fo -67.5, +i00 kHz,
with a final rolloff of 36 db per
octave.

[2. Playback LM & CSM Voice

a. Subcarrier Baseband

b. Frequency Response 300 to 2300 Hz

c. Input Level 5.7 volts peak-to-peak

L3. Clock Input

a. Frequency 512 kHz

b. Wave Form 50 percent square wave

c. Input Voltage 3 volts peak-to-peak

d. Frequency Stability 2.2 parts per million

[4. Output Signal-to-Noise Ratio (SNR) Greater than 36 db

LS. Calibration Scheme

Calibration Voltage
Output SCO

Step i Step 2 Step 3

165 kHz +2.5 V 0 V -2.5 V

225 kHz +5 V +2.5 V 0 V F\

300 kHz +2.5 V 0 V -2.5 V

400 kHz +5 V +2.5 V 0 V

An astronaut initiated switch activation will

be required for each step of the calibration
scheme.
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TABLE 6-XXIII.- BUFFER AMPLIFIER BASIC

ITEM FUNCTION and/or PARAMETERS

i. Weight 2.5 pounds

2. Cooling Not required (not ECS coldplated)

3. Electrical Power

a. Input Voltage 28_*3
Vdc

b. Power Consumption 5 Watts

4. Input Signals

a. Serial Time Code (STC) Timing IRIG "B" without optional final

straight binary seconds count

b. I PPS Timing i Hz square wave

5. Output Signals

a. STC Timing There are four (4) electrically

isolated IRIG "B" time code outputs

b. i PPS Timing There are four (4) electrically

isolated i PPS outputs

6. Phase correleation and coincidence The inputs and their respective

isolated outputs are within 100
_-_ nanoseconds

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

8. SNR 70 db (rain) for each output
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sic n2-11_
, ,. BASIC _ --

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

ITEM FUNCTION and/or PARAMETERS

i. Weight 42.5 pounds

2. Cooling ECS primary glycol loop

3. Electrical Power

a. DC Voltage 28_
Vdc

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

c. Total Power Consumption 50 Watts

4. Operational Stability

a. Record Speed 3 seconds (max) from activation

b. Playback Speed 5 seconds (max) from activation

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

specification with a 400 Hz absolute

power frequency

d. Flutter

(1) 7.5 ips Record and 3% peak-to-peak (max) with no

Playback vibration present; flutter bandwidth
will be from 0.2 to 1250 Hz.

(2) 1.875 ips Record and 3% peak-to-peak (max) with no

60 ips Playback vibration present; flutter bandwidth
will be from 0.2 to 2500 Hz.

5. CSM PCM Input

a. Bit Rate 1.6 or 51.2 kbps

b. Level "i" = 6 _.8 Vdc

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

c. Type NRZ-L

d. Frequency Stability 5 parts in 104

6. CSM PCM Output

a. Bit Rate 51.2 kbps. There are two equal

outputs. One is routed to the PMP,
and one is routed to the Data

Modulator.

b. Level "i" = 6 _.6 Vdc

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

c. Type NRZ-L
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, .... S/C i12-114
BASIC

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

ITEM FUNCTION and/or PARAMETERS

d. Bit Error Rate

(1) HBR Dump 1 in lO 5 (max)

(2) LBR Dump 3 in lO 5 (max)

7. CSM PCM Data Rate Timing

a. Wave Form Square

b. Frequency 1.6 or 51.2 kHz

c. Level "l" = 6 +.8 V

+.8

"0" = 0 -.0 V

8. SIM PCM Input

a. Bit Rate 64 kbps

b. Level "i" = 5 +-i Vdc

"0" = 0 +-.6 Vdc

c. Type NRZ-L

9. SIM PCM Output

_. a. Bit Rate 64 kbps

b. Level "i" = 6 +.6 Vdc

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

c. Type NRZ-L

d. Error Rate 3 in 105 (max)

i0. SIM PCM Data Rate Timing

a. Wave Form Positive "Rectangular" Pulse

b. Frequency 64 -+1% kHz

c. Level "i" = 5 ±i V

"0" = O +-.6 V

ii. LM PCM Data

a. Bit Rate 1.6 kbps

b. Type Serial, Manchester Code

12. Analog Inputs

a. Level 0 to 5 Vdc

b. Frequency

(i) 1.875 ips 12.5 to 2500 Hz

6-45
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s/c n2-11_
.. BASIC

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

ITEM FUNCTION and/or PARAMETERS

(2) 7.5 ips 50 Hz to l0 kHz

c. Frequency Response

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

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

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

60 ips Playback

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

e. Distortion 2% (max)

f. Signal-to-Noise Ratio (SNR)

(1) 1000 Hz output of 5 35 db (rain)

volts peak-to-peak

(2) 10,000 Hz output of 5 30 db (rain)

volts peak-to-peak

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

13. Capabilities and Characteristics

a. Tape Length 2262 ft (n/n)

b. Tape Width 1 inch

c. Record Times 4 hrs_ at 1.875 ips

60 rain, at 7.5 ips

d. Playback Times 7.5 min LBR at 60 ips
60 mln HBR at 7.5 ips

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

f. Record/Playback Tracks

(i) 6-Analog 3 active and 3 spare

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

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

(h) I-LM PCM 1.6 kbps, Manchester split-phase

(5) 1-Voice CSM/LM

(6) 1-Timing 500 Hz in LBR

No Timing in HBR
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.. S/C ii2-ii4
BASIC

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

ITEM FUNCTION and/or PARAMETERS

lb. Tape Recorder Mode:

,,

Record Playback
Data

Source
Speed Control Data Speed Control Data

Voice 60 ips Voice

1.875 ips Bit Rate 1.6 kbps (32:1) Auto 51.2 kbps

CSM .......... Select .................... Speed ............

7.5 ips Switch Voice 7.5 ips Select Voice
51.2 kbps (i:i) Q 51.2 kbps

Bit Rate 6h kbps Auto 6b kbps

SDS 7.5 ips Select Analog 7.5 ips Speed Analog

Q Switch Q Select

Tape Recorder 5],2 kbps
_ I_ 1.875 ips Bit Rate LM PCM

.......... Select 1.6 kbps 60 ips Switch -_ .......

7.5 Ips Switch (Sh9) i_.8 kbps

NOT_: G Requires CSM HBR selection.

Q Auto Speed Select clrcuitr_ is controlled by the presence ([_R) or

. absence (HBR) of a 500 Hz signal on track N_R. 1 of the. tape.
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CSM

. S/C l12-11h

. SECTION 7

f INSTRUMENTATION

7.1 GENERAL

This section contains instrumentation data for CSM's ll2

through ll4. The notes, definitions, and tables are arranged

to precede the drawings to which they are related.
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CSM
S/C 112M114

TABLE7-I.- SIGNALCONDITIONINGEQUIPMENT(SCE) PARAMETERLIST

MEAS ID MEAS DESCRIPTION NOOULE OUTPUT SIGNAL DIST
TYPE PCM_ DISPLAY C&W

SCOO3gP Hi TK ] PRESS (5V BIAS) ...... C&W

SCOO40P H2 TK 2 PRESS (5V BIAS) .... -- e&w

CCO175T INVERTER 1 TEMP DBA " PCM -- C&W
CCO176T INVERTER 2 TEMP DBA . PCM -- C&W

CCO177T INVERTER3 TEMP DBA PCM -- C&W

CCO2OOV AC BUS l @A VOLTS AC PCM ....
CC0203V AC BUS 2 cA VOLTS AC PCM ....

CC02OBV MAIN BUS A VOLTS' AA PCM ....
CCOZO7V MAIN BUS B VOLTS AA PCM ....
CCO210V BAT BUS A VOLTS AA PCM ....
CCOZIIV BAT BUS B VOLTS AA PCM ....
CC0232V BAT RELAY BUS VOLTS AA PCM SEL MTR --

CC0215C BAT CHGR DA PCM ....
CCOZ22C BAT A CUR DA PCM ....

CCO2Z3C BAT B CUR DA PCM ....
CC0224C BAT C CUR DA PCM ....

SC2081T FC ] CONDEXHTEMP DBA PCM SEL HTR C&W
SC2082T FC 2 CONDEXHTEMP DBA PCM SEL HTR C&W

SC2083T FC 3 CONDEXHTEMP UBA PCM SEL MTR C&W

SC2084T FC 1 SKIN TENP DBA PCM SEL MTR C&W
SCZO85T FC 2 SKIN TEMP DBA PCM SET HTR C&W

SC2086T FC 3 SKIN TEMP DBA PCM SEL HTR C&W

SC2ll3C FC 1 CUR DA PCM ....
SC2114C FC 2/AUX BAT CUR DA PCN ....

SC211BC FC 3 CUR DA PCM ....
CC2962C LH HEATERCURRENT DA PCM SEL HTR --

SFOZ6BX RAD FLOW CONT SYS I OR 2 AA PCM ....
BSOOBOX SM EDS ABORT REQUEST A AA PCM ....
BSOO81X SM EDS ABORT REQUEST B AA PCM ....
CS0150X MASTER CAUTIONWARNING ON AA PCM ....

CTOOI5V SEE POS SUPPLY VOLTS PS PCM ....
CTOOI6V SCE NEG SUPPLY VOLTS PS PCM ....
CTO017V SENSOR EXCITATION5 VOLTS PS PCM ....
CTOOI8V SENSOR EXCITATION10 VOLTS PS PCM ....

CH363BX B MAG MODE SW - ROLL ATT 1 RT 2 AA PCM ....
CH363BX B MAGNODESW- ROLLRATEZ AA PCM ....
CH3638X B HAGNODESW- PITCH ATT 1RT 2 AA PCM ....
CH3639X B HAGNODESW- PITCH BATE 2 AA PCM ....
CH3641X B MAG NODE SW - YAW ATT I RT 2 M PCH ....
CH3642X B MAGNODESW- YAWRATE2 AA PCM ....

SPOOBZT* SPS INJECTORFLANGETERP 2 DBA PCM ....

BSOO5OP S-II FUEL TK/S-IVB OX TK PRESS A DA -- SEL MTR --
BSOOSZP S-IVB FUEL PRESS A DA -- SEL MTR --

BSOOSlP S-II FUELTK/S-IVB OX TK PRESSB DA -- SEL MTR --
BSOO53P S-IVB FUELPRESSB DA -- SEL MTR --

*Not on S/C 112.
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CSM
S/C 112-114

TABLE 7-1"I.-INSTRUMENTATION- POWER DISTRIBUTION

1_. PANEL 276 CB l(V 1) INSTRUMENTATION POWER DISTRIBUTION l

A. V l CURRENT LIMITER BOX C28A6 (FUSES } THROUGH 9).

MEAS ID MEAS DESCRIPTION FUSENO,-- PCM DISPLAY C&W

CFO461T H20 DUMP TEMP 5 PCM ....
CROGOIP CM He TK l PRESS 4 PCM SEL MTR --

CROOO3T CM He TK l TEMP 6 PCM SEL MTR -.

CROO35P CM He MANIF l PRESS 9 PCM -- C&W

CROO38P CM He MANIF 2 PRESS 2 -- SEL MTR C&W

CR2103T SYS ] ENG 16 INJECT TEMP 8 -- SEL MTR --

CR2114T SYS I ENG 12 INJECT TEMP 7 -- SEL MTR -_

PANEL 276 CB 2(V2) INSTRUMENTATION POWER DISTRIBUTION I

A. V 2 CURRENT LIMITER BOX C28A5.

MEAS ID MEAS DESCRIPTION FUSENO.-- PCM DISPLAY C&W
/

CC0188P BATT MANIF PRESS 2 -- SEL MTR --

CEOOOIX DROGUE DEP RELAY A 7 (3) PCM ....

CEOOO2X DROGUE DEP RELAY B 19 (3) POM ....

CEOOO3X MAIN DEPLAY RELAY A 7 (3) PCM ....

CEOOO4X MAIN DEPLOY RELAY B 19 (3) PCM ....

CEO321X MAIN CHUTE DISC RELAY A 7 (3) PCM ....

CEO322X MAIN CHUTE DISC RELAY B 19 (3) PCM ....

CFOOO3P SUIT - CABIN DELTA PRESS 18 PCM METER --

CPOOO6P SURGE TANK PRESS 3 PCM SEL MTR --

CFOI20P H20 TK - GLY RES PRESS 20 PCM ....
CFOI57R PRI GLYCOL FLOW RATE 13 PCM ....

CFOI8IT PRI EVAP INLET TEMP l PCM ....

CJOO60J ASTRO 1EKG AXIS 1 12 (2) PCM ....

CJOO61J ASTRO 2 EKG AXIS l lO (2) PCM ....

CJOO62J ASTRO 3 EKG AXIS I II (2) PCM ....

CJO2OOR ASTRO l RESPIR 12 (2) PCM ....

_ CJO2OIR ASTRO 2 RESPIR I0 (2) PCM ....
CJO202R ASTRO 3 RESPIR II (2) PCM ....

CKOO26A CM X-AXIS ACCEL 5 PCM ....

CKOO27A CM Y-AXIS ACCEL 9 PCM ....

CKOO28A CM Z-AXIS ACCEL 6 PCM ....

CKIO51K DOSIMETERI RADIATION 4 (3) PCM ....

CKIO52K DOSIMETER2 RADIATION 4 (3) PCM ....

_ CKlO53R DOSIMETERRATE 4 (3) PCM ....

*Fuses l through 27 are 0.25 Amps. Fuses 28, 29 and 30 are 3.0 Amps. Numbers in parenthesis
indicate number of parameterson same fuse.
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.., CSM
S-C 112-114

TABLE7-1I.- INSTRUMENTATION-POkIER'DISTRIBUTION - Continued

j ,

A, V2 CURRENTLIMITER BOXC28A5 - Concluded

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

CR210OT 'SYS l ENG 14 INJECTTEMP 17 -- SEL MTR --

CRZIIOT SYS 2 ENG 24 INJECT TEMP 14 --. SEL MTR, --

CSO220T DOCKING PROBE TEMP 8 PCM ....

B. V2 CURRENT LIMITER BOX C28A6 (FUSES 10 ITIROUGH27)i

MF.ASID _, MEAS DESCRIPTION FUSE NO.* PCM DISPLAY C&W

CAI820T SIDE HS SURF LOC 1 TEMP 13 (4) PCM ....

CA1821T SIDE HS SURF LOC 5 TEMP 13 (4) PCM ....

CA1822T SIDE HS SURF LOC 7 TEMP 13 (4) PCM ....

CA1823T SIDE HS SURF LOC 10 TEMP 13 (4) PCM ....

CFO46OT URINE DUMP NOZZLE TEMP 11 PCM ....

CRDOO2T GM He TK 2 PRESS 20 PCM SEL MI'R --

CROOO4T Ct4He TK 2 TEMP 19 PCM SEL MTR --

CROO36P CM He MANIF 2 PRESS 22 PCM -- C&W _"

CROO37P CM He MANIF I PRESS 23 -- SEL MTR C&W

CR2.116T SYS 2 ENG 25 INJECT TEMP 21 -- SEL MTR --

CR2119T SYS 2 ENG 21 INJECT TEMP 16 -- SEL MTR --

PANEL 276 CB INSTRUMENTATION POWER DISTRIBUTION3(V35)

A. V3sCURRENT LIMITER BOX$28A9

MEAS IO t4£ASDESCRIPTION FUSE NO.* PCM DISPLAY C&W

SA18301"**'SKIN TEMP IA (SENSOR) 27 (6) PcM -- --

SA1832T** SKIN TEMP 7A (SENSOR 27 (6) PCM ....

SC0038P 02 TK 2 PRESS 20 PCM SEL MTR --

SCO040P H2 TK 2 PRESS 21 PCM SEL MTR C&W

SC2061P FC 2 N2 PRESS (GSE ONLY) 1 ......

SC2062P FC 3 N2 PRESS(GSE ONLY) 8 ......

SCZDOTP FC 2 02 PRESS 2 PCM SEL MTR --

SC2058P FC 3 02 PRESS 9 PCM SEL MTR --

SC2OTOP FC 2 H2 PRESS 3 PCM SEL MTR --

SC2071P FC 3 H2 PRESS 7 PCM SEL MI"R --

SC2088 T FC 2 PAD OUT TEMP 11 PCN sEL MTR C&W

SC2089T FC 3 PAD OUT TEMP 12 PCM SEL MTR C&W

SC214OR FC 2 H2 FLOW 15 PCM SEL M'rR C&W

SC2141R FC 3 H2 FLOW 17 PCM SEL MI"R C&W

*Fuses 1 through 27 are 0.25 Amps. Fuses 28, 29 and 30 are 3.0 _ps. Numbers in parenthesis r=---_indicate number of parameters on same fuse.

**Not on S/C 112.
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S/C 112_114

TABLE 7-11.- INSTRUMENTATION- POWER DISTRIBUTION - Continued

A. V3S CURRENT LIMITER BOX $28A9 - Concluded

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

SC2143R FC 2 02 FLOW 16 PCM SEL MTR C&W

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

SPOOO3P OX TK PRESS 5 PCM METER C&W

SPOO22H FU/OX VLV I POS 27 (6) PCM ....

SPOO24H FU/OX VLV 3 POS 27 (6) PCM ....

SPOO27H FU/OX VLV 2 POS 27 (6) -- METER --

SPDO29H FU/OX VLV 4 POS 27 (6) -- METER --

SPOO48T SPS FU FEED LINE TEMP 23 PCM METER --

SPOO54T** OX LINE l TEMP 24 PCM ....

SPOO55T BAY 20XID SUMP TK SURF TEMP 19 PCM ....

SPOOS6T BAY 5 FUEL SUMP TK SURF TEMP 13 PCM ....

SPO6OOP SPS VLV ACT PRESS PRI 14 PCM SEL MTR --

SPO661P ENG CHAMBER PRESS lO PCM SEL MTR --

sPog30P FUEL SM/ENG INTERFACEP 6 PCM ....

SM RCS QUAD A (Sl9Al) 28 (9)

f--_ SM RCS QUAD C ISIgA3) 29 (g)

STO820K PROTON CT RATE CHAN l 25 (8) PCM ....

STO821K PROTON CT RATE CHAN 2 25 (8) PCM ....

STO822K PROTON CT RATE CHAN 3 25 (8) PCM ....

STO823K PROTON CT RATE CHAN 4 25 (8) PCM ....

STO830K ALPHA CT PJ_TECHAN l 25 (B) PCM ....

STO831K ALPHA CT RATE CHAN 2 25 (8) PCM ....

STO832K ALPHA CT RATE CHAN 3 25 (8) PCM ....

STO838K PROTON INTEG CT RATE 25 (8) PCM ....

B. V3sCURRENT LIMITER BOX $28A13

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

SA1830T** SKIN TEMP IA (SIG COND) 8 PCM ....

SAI832T** SKIN TEMP 7A (SIG COND) 6 PCM ....

SCO069P 02 TK 2/3 MANIF PRESS II PCM -- C&W

SCO071T 02 TK 2 HTR TEMP I0 PCM SEL MTR --
/_ Sc20gIT FC 2 RAO IN TEMP l PCM ....

SC2092T FC 3 RAD IN TEMP 2 PCM ....

SIM CUR LIMITER $28A34 29 (lO)

SIM CUR LIMITER $28A35 28 (4)

*Fuses 1 through 27 are 0.25 _ps. Fuses 28, 29 and 30 are 3.0 Amps. Numbers in parenthesis
indicate number of parameterson same fuse.

**Not on S/C I12.
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CSM
S/C I12-I14

TABLE 7-11.- INSTRUMENTATION- PowER DISTRIBUTION- Continued

C. V3sSM RCS QUAD A CURRENT LIMITER BQX SlgAl 520AI0.

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

SR5OOIP SM He TK A PRESS lO PCM SEL MTR --

SRBOI3T SM He TK A TEMP 5 PCM SEL MTR --

SRSO25Q SM He PRESS/TEMPRATIO A 7 PCM SEL MTR --

SRSO65T SM ENG PACKAGE A TEMP II PCM SEL MTR C&W

SRSO6gT OXID FEED LINE FILTER A TEMP 2 PCM ....

SRSO73T PRI OXIb TK OUT SURF A TEMP I PCM ....

SRS72gP SM He MANF A PRESS 12 PCM ....

SR5733P SM OX MANF A PRESS 17 PCM ....

SRS737P SM FU _F A PRESS 14 PCM SEL MTR C&W

D. V3sSM RCS QUAD C CURRENT LIMITER BOX SIgA3 S28AI0.

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

SR5OO3P SM He TK C PRESS lO PCM SEL MTR --

SR5OI5T SM He TK C TEMP S PCM SEL MTR --

SRSO27Q SM He PRESS/TEMPRATIO C 7 PCM SEL MTR --

SRSO57T SM ENG PACKAGE C TEMP 11 PCM SEL MTR C&W _

SR5071T OXID FEED LINE FILTER C TEMP 2 PCM ....

SR5OTST PRI OXID TK OUT SURF C TEMP l PCM ....

SR5817P SM He MANF C PRESS 12 PCM ....

SR5820P SM OX MANF C PRESS 17 PCM ....

SR5822P SM FU MANF C PRESS 14 PCM SEL MTR C&W

E. V3sCURRENT LIMITER BOX S28A14.

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

SCO052P H2 TK 3 PRESS 18 (S/C If2) PCM SEL MTR --
17 (S/C 113,114)

SCO053P 02 TK 3 PRESS 5 PCM SEL MTR --

SCO072T 02 TK 3 HTR TEMP lO PCM SEL MTR --

F. V3sSIM CURRENT LIMITER BOX $28A34.

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

SLIO43P PAN CAMERA N2 TK PRE£S l PCM ....
SLIOSOX*** SUBSATELLITELAUNCHED Ig (54KBPS) ....

SLI204T SIM THERMAL LOC 4 TEMP g PCM ....

SLI206T SIM THERMAL LOC 6 TEMP 5 PCM ....

SLI21]T SIM THERMAL LOC ]l TEMP If" PCM ....

SLI212T SIM THERMAL LOC 12 TEMP 13 PCM ....

*Fuses 1 through 27 are 0.25 Amps. Fuses 28, 29 and 30 are 3.0 Amps. Numbers in parenthesis _ .....
indicate number of parameterson same fuse,

***Not on S/C 113. 7-6
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/ S/C 112-114

TABLE 7-11.- INSTRUMENTATION- POWER DISTRIBUTION- Continued

F. V3sSIM CURRENT LIMITER BOX $28A34 - Concluded.

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

SLI215T SIM THERMAL LOC 15 TEMP 15 PCM ....

SLI21IT SIM THERMAL LOC 17 TEMP 3 PCM ....

STO562T TLM 2 MASTER UNIT TEMP 29 PCM ....

STO563T TLM 2 SLAVE UNIT TEMP 30 PCM ....

G. V3sSIM CURRENT LIMITER BOX $28A35.

MEASIO MEASDESCRIPTION FUSEN.O.-- PCM DISPLAY C&W

SLI2OIT SIM II_ERMALLOC 1 TEMP 1 PCM ....

SLI202T SIM THERMALLOC2 TEMP 3 PCM ....

SLI205T SlM THERMALLOC5 TEMP 5 PCM ....

SLI208T SlM THERMALLOC8 TEMP 7 PCM ....

A. V4sCURRENT LIMITER BOX $28A12.

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

SC0037P 02 TK I PRESS 20 PCM SEL MTR C&W

SC0039P H2 TK l PRESS 5 PCM METER C&W

SCO070T 02 TK l HTR TEMP IO PCM SEL MTR --

SC2060P FC l N2 PRESS (GSE ONLY) 8 ......

SC2066P FC 1 02 PRESS 9 PCM SEL MTR --

SG2069P FC 1H 2 PRESS 7 PCM SEL MTR --

SC2087T FC l RAD OUT TEMP 12 PCM SEL MTR C&W

SC2139R FC l H2 FLOW 17 PCM SEL MTR C&W

SC2142R FC l 02 FLOW 18 PCM SEL MTR C&W

SPOO45T SPS VLV BODY TEMP 13 PCM ....

SPOO57T** FU LINE l TEMP 15 PCM ....

STO840T** NUCLEAR PART DET TEMP (SENSOR) 2 (2)

(SIG COND) 3 PCM ....

STO841T** NUCLEAR PART ANAL TEMP (SENSOR) 2 (2)

(SIG COND) 1 PCM ....

B. V4sCURRENT LIMITER BOX $28A7,

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

SAI831T** SKIN TEMP4A (SENSOR) 22 (6) PCM ....

(SIG COND) 26

SA1833T** SKIN TEMPIOA (SENSOR) 22 (6) PCM ....

(SIG COND) 24

Sc2ogoT FC 1 PJ}D IN TEMP 13 PCM ....

*Fuses 1 through 27 are 0.25 Amps. Fuses 28, 29 and 30 are 3.0 Amps. Numbers in parenthesis
indicate number of parameterson same fuse.

**Not on S/C I12.
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S/C I12-I14

TABLE 7-11.- iNSTRUMENTATION- POWER DISTRIBUTION- Concluded

B. V4sCURRENT LIMITER BOX $28A7 Concluded.

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

SPOOO6P FU TK PRESS l PCM METER C&W

SPOOI7T LOWER He TANK TEMP S PCM .....

SPOO23H FU/OX _LV 2 POS 22 (6) PCM ....

SPOO25H FU/OX VLV 4 POS 22 (6) PCM ....

SPOO26H FU/OX VLV l POS 22 (6) -- METER --

SPOO28H FU/OX VLV 3 POS 22 (6) -- METER --

SPOO35P He TK PRESS. 8 -- SEL MTR --

SPOO49T SPS OX FEED LINE TEMP IB PCM SEL MTR --

SPOO58T OXID STORAGE TK SURFTEMP 7 PCM ....

SPOO59T FUEL STORAGE TK SURF TEMP II PCM ....

SPO6OIP SPS VLV ACT PRESS SEC 14 PCM SEL MTR --

SPO931P OX SM/ENG INTERFACEPRESS 3 PCM ....

SM RCS QUAD B (SIgA2) 28 (9)

SM RCS QUAD D (SlgA4) 29 (9)

C. V_sSM RCS QUAD B CURRENT LIMITER SIgA2 S28AlO. ---

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

SRSOO2P SM He TK B PRESS lO PCM SEL MTR --

SRSOI4T SM He TK B TEMP 5 PCM SEL MTR --

SR5026Q SM He PRESS/TEMPRATIO B 7 PCM SEL MTR --

SR5066T SM ENG PACKAGE B TEMP II PCM SEL MTR C&W

SR5070T OXID FEED LINE FILTER B TEMP 2 PCM ....

SRSO74T PRI OXID TK OUT SURF B TEMP 1 PCM ....

SRB776P SM He MANF B PRESS 12 PCM ....

SRS78OP SM OX MANF B PRESS 17 PCM ....

SR5784P SM FU MANF B PRESS 14 PCM SEL MTR C&W

D. V4sSM RCS QUAD D CURRENT LIMITER SlgA4 S28AIO.

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

SRSOO4P SM He TK D PRESS lO PCM SEL MTR --

SRSOIBT SM He TK D TEMP 5 PCM SEL MTR --

SRSO28Q SM He PRESS/TEMPRATIO D 7 PCM SEL MTR --

SRSO68T SM ENG PACKAGE D TEMP II PCM SEL MTR C&W

SRSO72T OXID FEED LINE FILTER D TEMP 2 PCM ....

SRSO76T PRI OXID TK OUT SURF D TEMP l PCM ....

SRS821P SM OX MANF D PRESS 17- PCM ....

SR5823P SM FU MANF D PRESS 14 PCM SEL MTR C&W

SRS830P SM He MANF D PRESS 12 PCM ....

*Fuses I through 27 are 0.25 Amps. Fuses 28, 29 and 3D are 3.0 Amps. Numbers in parenthesis
indicate number of parameterson same fuse.
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7.2 PCM EQUIPMENT (51.2 KBPS) SYSTEM NOTES

7.2.1 " General Description

The PCM equipment consists of a programer, an analog multiplexer,

an analog coder, a digital multiplexer, and an output shift

register. The programer maintains primary control of all

functioning units and may be commanded to operate in a high-

bit rate (51.2 kbps) format or a low-bit rate (16. kbps) format.

7.2.2 Pro_ramer Timing

The programer timing is provided by a 512 kHz signal from the

central timing equipment (CTE). However, if the CTE signal is

not present, the programer will automatically switch to an

internal oscillator.

Ir_ 7.2.3 Backup Circuits

Quad redundant curcuits, fail safe circuits, two of three voting

logic circuits, and block redundant circuits are used such that

a single component failure will cause the loss of no more than

five parameters. The programer, frame counter, analog coder_

and the output shaft register are block redundant circuits,

which are initialized to the primary block when power is first

applied. Error detection circuits will cause automatic switch-

over to the redundant block for a primary block failure.

7.2.4 Formats

The programer may be commanded to operate in a high-bit rate

_ (51.2 kbps) format or a low-bit rate (1.6 kbps) format as shown

on Drawing 7.2. The format ID word will indicate a requested format

change one subframe prior to NRZ output change.
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7.2.4.1 Hi_h-bit rate formats.- In HBR, all input parameter gates will

be sampled at least once during a data cycle at sampling rates

from i s/s to 200 s/s. _

7.2.4.2 Low-bit rate formats.- In LBR, only selected input parameter

gates will be sampled at 1 s/s with both the command module

computer gate (SiDS1) and UDL validity gate (51DP2) being

sampled at l0 s/s.

7.2.5 Parameter Capabilities

PCM equipment parameter capabilities, both HBR and LBR, are

listed in Table 7-III.

7.2.6 Operatin_ Characteristics

PCM equipment operating characteristics are shown in _--_

Table 7-IV.
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TABLE 7-111.- PCM EQUIPMENT PARAMETER CAPABILITIES

ITEM NO. ITEM DESCRIPTION HBR FORMAT LBR FORMAT

I. BIT RATE 51.2 KBPS 1.6 KBPS

2. WORD RATE (8-BIT WORDS) 6400 W/S 200 W/S

3, FRAME RATE 50 F/S l F/S

4. HL ANALOG CHANNELS (0-5 VDC) 4 @ 200 S/S --

16 @ lO0 S/S --

15 @ 50 S/S --

180 @ lO S/S 50 @ l S/S

150 @ l S/S 50 @ l S/S

5. 32-BIT PARALLEL DIGITAL CHANNEL l @ I0 S/S l @ l S/S

6. 16-BIT PARALLEL DIGITAL CHANNELS l @ 200 S/S --

7. 8-BIT PARALLEL DIGITAL CHANNELS l @ 50 S/S I @ lO S/S

31 @ I0 S/S 29 @ l S/S

8. 40-BIT SERIAL DIGITAL CHANNEL I @ 50 S/S 1 @ I0 S/S

,_ 9. 8-BIT SYNC WORDS 3 @ 50 S/S 3 @ 1 S/S

WORD 1 - OOOOOlOl

WORD 2 - OllllOOl

WORD 3 - lOllOlll

lO. 8-BIT FRAME COUNT WORD l @ 50 S/S l @ l S/S

(TWO "ONE" BITS PLUS 6 BITS FRAME COUNT)

II. 8-BIT FORMAT ID WORD I @ I S/S I @ l S/S

HBR - OllO0110

LBR - lOOllOOl

12. 8-BIT OUTPUT SHIFT REGISTER TEST WORDS 2 @ lO S/S 2 @ I S/S

13. UNAVAILABLE8-BIT WORDS 29 @ l S/S --

o
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TABLE7-1V.-PCM EQUIPMENTOPERATINGCRARACTERISTICS

ITEMNO. ITEMDESCRIPTION FUNCTIONOR VALUE

I. WEIGHT 40 LBSMAX _--

2. POWER 21 WATTSAC MAX

3. INPUTVOLTAGE If5 VAC,3-PHASE,400 Hz

4. OPERATINGTEMP 32 TO 135° F

5. WARMUPTIME IO SEC

6. EXTERNALCLOCKAND SUBFRAMESYNC

EXTERNALCLOCKFREQ(FRONCTE) 512 KHz

SUBFP,AME SYNCPRR 1PP5

PULSEVOLTAGE 3 ± 0.5 VOLTS

INTERPULSEVOLTAGE 0 TO 0.2 VOLTS

7. GSE POWERINPUT(FORPCM RZ OUTPUT)

VOLTAGE II ± 0.3 VOLTS

CURRENT 400MA MAX

8.' DATAINPUT

8.1 ANALOGINPUTS

MAX VOLTAGERANGE -l TO +16 VOLTS

DATAVOLTAGEP,ANGE 0 TO 5 VOLTS

SOURCEIMPEDANCE 5K OHMSMAX

SAMPLINGIMPEDANCE 1MEGONM MIN

NON-SAMPLINGIMPEDANCE 50 MEGOHMMIN

UNUSEDINPUTS NORMALLYGROUNDED

8.2 PARALLELDIGITALINPUTS

MAXVOLTAGERANGE -2 TO +32 VOLTS

LOGICONE 4.0 TO 10.0 VOLTS
LOGICZERO 0 ± 0.5 VDC

SOURCEIMPEDANCE 5K OHMSMAX

NOCONNECTION LOGICONE
UNUSEDINPUTS NORMALLYOPEN

9. SERIALDIGITALINTERFACE

MAXVOLTAGERANGE -6.0 TO+13.0 VOLTS
LOGICONE 4.5 TO 10.0 VOLTS

LOGICZERO -6.0 TO+0.5 VOLTS

STARTPULSE(1 BIT TIME PRIORTO
FIRSTCLOCKPULSE) 4.5 ± 1 VOLT
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TABLE 7-1V.- PCM EQUIPMENT OPERATING CHARACTERISTICS- Concluded

ITEM NO. ITEM DESCRIPTION FUNCTION OR VALUE

9. SERIAL DIGITAL INTERFACE- Concluded

40 CLOCK PULSES (AT OUTPUT BIT RATE) 4.5 _ l VOLT

STOP PULSE (l BIT TIME AFTER LAST
CLOCK PULSE) 4.5 ± l VOLT

lO. CALIBRATION SIGNALS

15% VOLTAGE 0.75 ± .Ol VOLT

85% VOLTAGE 4.25 ± oOl VOLT

II. ANALOG ENCODING (8-BIT

ZERO OR LESS VOLTS O0000001

5.00 OR GREATER VOLTS lllllllO

NO EXTERNAL CONNECTION RANDOM OUTPUT

ACCURACY ±2 COUNTS

OUTPUT SEQUENCE MSB FIRST

12. ISOLATED PCM OUTPUTS

12.1 NRZ-C OUTPUTS (TO PMP AND DSE)

LOGIC ONE 6 ± 0.6 VOLTS

LOGIC ZERO 0 TO 0.8 VOLTS

12.2 RZ OUTPUT (TO GSE)

LOGIC ONE 4.0 TO 6.5 VOLTS

LOGIC ZERO -0.25 TO 0.0 VOLTS

13. DATA RATE TIMING (TO DSE)

FREQUENCY (SQUAREWAVE) 1.6 OR 51.2 KBPS

P-P VOLTAGE 4.0 TO 6.5 VOLTS

PHASINGTO RZ OUTPUT ±0.6 p SEC

14. SUBCARRIER REFERENCE (TO PMP)

FREQUENCY (SQUAREWAVE) 512 kHz

P-P VOLTAGE 4.0 TO 6.5 VOLTS

;_- PHASING TO RZ OUTPUT ± I u SEC

15. DATA RATE INDICATOR (TO PMP AND UDL)

HBR 5.5 ± l.O VOLT

LBR 0 ± 0.8 VOLT

TRANSITION TIME PRIOR TO NRZ

OUTPUT CHANGE 2 TO 6 _ SEC
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7.3 COLUMN DEFINITIONS FOR PCM EQUIPMENT PARAMETER LOADING

TABLES 7-V THROUGH 7-XVIII.

7.3.1 Column 1 - "MEAS ID"

The measurement ID consists of seven characters: two letters

followed by four numbers and one letter.

A. Module Code

The first character, a letter, designates the measurement

location by module according to the following code:

- adapter

B - booster

C - command module

- launch escape tower

S - service module

B. Functional Subsystem Code

The second character, also a letter, denotes the subsystem

wherein the measurement originates according to this code:

A - structures

- electrical power

- master events sequence controller

- earth landing sequence controller

F - environment control

- guidance & navigation

H - stabilization control

- crew equipment

- flight technology

- scientific equipment

- service propulsion

R - reaction control

S - L/V emergency detection

T - communications and instrumentation
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C. Discrete Number

The next four characters, three through six, are discrete

numbers, listed sequentially within each subsystem.

D. Measurement Classification

The last character denotes the type of measurement

according to the following code:

A - acceleration

B - phase

C - current

D - vibration

E - power

F - frequency

G- force

H - position/attitude

,_ J - biomedical

- radiation

L - velocity

- mass

- camera/resistance

- pressure

- quantity

- rate

- strain

- temperature

- undefined

V - voltage

__ W - time

X - discrete event

Y - aecoustical

Z - pH - acidity
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7.3.2 Column 2 - "MEAS DESCRIPTION"

The measurement description is a brief, definitive title for each

measurement. Standard abbreviations are used where applicable.

7.3.3 Column 3 - "TM"

The telemetry column contains an alpha character and a numeral.

A. The alpha character indicates the type of signal measured

as follows:

H - high level analog

E - event (one bit)

D - digital word (more than one bit)

S - serial digital word (more than one bit)

B. The numeric character indicates the telemetry format as

follows:

- HBR format only

2 - HBR and LBR formats

7.3.4 Column 4 - "CHAN CODE"

Tne channel code contains information giving the high-bit rate

(HBR) sample rate, the type of parameter measurement (analog,

digital, etc.), and the channel code number associated with

that type of measurement as in the following example:

2 2 A i

l_Channel Code Number*

A - analog, high level (0-5 Vdc)

DP digital, parallel

DS digital, serial --,
E event

Number of zeros following first digit

in HBR sample rate

First digit in HBR sample rate

*In the case of events, this number will be followed by a
hyphen and a second number. The second number will refer ....
to the bit location in an 8-bit word.
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7.3.5 Column 5 - "HBR FR - WD"

This column_ consisting of two numbers followed by a hyphen and

three more numbers, designates the high-bit rate frame and word

_ location of the first sample of the parameter.

7.3.6 Column 6 - "LBR WD"

The three digit number in this column refers to the Parameter

low-bit rate word location if applicable.

7.3.7 Column 7 - "DATA RANGE"

The data range column indicates the required PCM range of the

parameter. The specific calibration curve should be used to

determine the actual parameter range. For bilevel parameters,

a PCM "one _'state will be listed under HIGH and a PCM '_zero'_

state will be listed under LOW.

7.3.8 Column 8 - "INST BUS"

A. The instr_Lmentation bus column will indicate the power

source for a parameter. Some measurements are sensed

and/or signal condition within a particulzr sy_t .....

using that systems' power and will be indicated by the

acronym for that system (e.g., EPS, SEQ, LES, EDS, ECS,

G&N, S&C, C&W, or C&I).

B. The instrumentation system distributes +28 Vdc power

directly to certain sensors and signal conditioners.

These instrumentation power buses are listed in Paragraph

1.8.5.3 of this document and are designated as follows:
i

V1 - CM ESS INST BUS PWR FROM RHEB PNL 276-CBI

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

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

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

•_ VSC - SCE PWR REQ'D FOR SIGNAL CONDITIONING (+20, -20,

and/or +i0 Vdc).
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7.3.9 Column 9 - "SIG COND"

The signal conditioner column uses the following code to indi-

cate the type of SCE module that is used to condition the signal.

AA - dc active attenuator

DA - dc differential amplifier

DBA - dc differential bridge amplifier

AC - ac to dc converter

7.3.10 Column i0 - "O/B DISPL"

The following acronyms indicate the type of onboard display

used for parameters that appear both onboard and in the PCM

bit stream:

(An acronym followed by an * means the parameter
is displayed on the C&W sytem.)

f-

M - displayed on meter

SM - displayed on selectable meter

L - displayed on lamp indicator

TB - displayed on talk back (FLAG)

STB - displayed on selectable talk back (FLAG)

SMB - displayed on selectable meter and talk back

7.3.11 Column ii - "SIG DIST"

The following acronyms indicate common circuit characteristics

of the PCM parameters being displayed to the crew:

CS - common Signal drives display and PCM

SS - separate signal drives display and PCM

TSC - common sensor but PCM is signal conditioned

7.3.12 Column 12 - "CSMSH DWG - ZONE"

This column will reference the CSMSH drawing zone for

system information. _--_
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TABLE 7-V.- PCM EQUIPMENTTELEMETRY(51.0 )(BPS) - STRUCTURES

CHAN HBR LBR DATA PJ_NGE INST SIG O/B SIG

MEAS ID MEAS DESCRIPTION Tl4 CODE IFR - WD WD LOW HIGH UNITS BUS COND )ISPL DIST owGCSH

CAI820T SIDE HS SURE LOCl TEMP HI IOAB5 22 - 084 .... 260 +830 DEG F V2 ..............

CAI821T SIDE HS SURE LOC 4 TEMP Nl 10A70 24 - 052 .... 260 +830 DEG F V2 ..............

CAI822T SIDE HS SURE LOC 7 TEMP HI 10A74 25 - 084 .... 260 +830 DEG F V2 ..............

CAI823T SIDE HS SURE LOC IO TEMP HI ]0A79 27 - 052 .... 260 +830 OZG F V2 ..............

SA183OT* SKIN TEMP IA H] lOA40 14 - 052 -- -IO9 +264 0E8 F V3S ..............

SA1831T* SKIN TEMP 4A HI _0A143 48 - 084 .... 109 +264 BEG F V4S ..............

SAI832T* _KIN TEMP 7A HI IOA41 14 - 084 .... 109 +264 DEG F V3S ..............

SAI833T* _KIN TEMP 10A HI lOA145 40 - 052 .... 109 +264 DEG F V4S ..............

"NOT ON S/C I12.
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TABLE 7-Vl.- PCH EQUIPMENT TELEMETRY (51.2 KBPS) - ELECTRICAL POWER SYSTEM

MEAS ID MEAS DESCRIPTION l_ CHAN HBR LBR DATA RANGE INST SIG O/B SIG ESH
CODE FR - WD WD LOW HIGH UNITS BUS COND DISPL DIST DWG

SCUOSOQ H2 TK 1 QTY H2 10A141 47 - 116 056 0 I00 PCT EPS -- M CS 5.2

SCO031Q H2 TR 2 QTY B2 lOA144 48 - If6 096 0 100 PCT EPS -- SM CS 5.2

SCO032Q 02 TR I QTV H2 IOA147 49 - I]6 136 0 I00 PCT EPS -- M US 5.2

SCOO33Q 02 TK 2 QTV M2 lOA42 14 - I16 139 0 100 PCT EPS -- SM CS 5.2

SCO037P 02 TK I PRESS H2 fOAl50 50 - 116 17G EO lOSO PSIA V4S -- SM* CS 5.2

SCUO38P 02 TK 2 PRESS H2 lOAO6 22 - If6 077 SO I050 PSIA V3S -- SM CS 5.2

SCUOS9P H2 TK I PRESS H2 IOA36 12 - I16 059 0 350 PSIA VAS -- M* CS 5.2

GCUO40P H2 TK 2 PRESS H2 lOAN9 13 - 116 099 0 350 PSIA VRS -- SM* CS 5.2

SCO041T 02 TK 1 TEMP H2 IOAS4 18 - 116 100 .325 +80 DEG F EPS 5.2

SCOO42T 02 TK 2 TEMP R2 IOAB7 lg - 116 140 .325 +80 DEG F EPS ........ 5.2

SCOO43T H2 TK I TEMP H2 IOABO 20 - 116 180 -425 -200 DEG F EPS ........ 5.2

SCOO44T H2 TK 2 TEF_° H2 IDAB3 21 - I16 037 .425 -200 DEG F EPS 5.2

SCO050Q H2 TK 3 QTY H2 IOA3 Ol - 116 017 0 I00 PCT EPS -- SM CS

SCOOSIQ 02 TK S QTY R2 llA154 05 - 041 125 0 lO0 PCT EPS -- SM CS

SCO052P H2 TK 3 PRESS H2 IIA4R 02 - 043 087" 0 350 PSIA V3S -- SM CS

SGOO53P 02 TK 3 PRESS .R2 llA148 05 - 012 064 50 I050 PSIA VRS -- SM CS

SCOO54T H2 TK 3 TEMP HO lOAll7 39 - llS IEO .425 -200 DEG F EPS

SCO055T 02 TK S TEMP H2 IOA84 28 - 116 118 .325 +80 DEG F EPS ........

SCOO69P 02 TK 2/0 MAMIF PRESS H2 IIA49 02 - 044 O_ 50 I050 PSIA V3S -- L* CS

SCOO70T 02 TK I HTR TEME H2 10AI08 36 - 116 040 .300 +600 DEG F V4S -- SM CS

SCO071T 02 TK 2 HTR TEMP H2 IOAIll 37 - I16 080 "300 +GO0 DEG F V3S -- SM CS

SCOO72T 02 TR 3 HTR TEMP R2 10A135 45 - 116 175 -300 +600 DEG F VRS -- SM CS

CC0175T INVERTER ] TEMP HI IOABO 2g - O_ -- +32 +248 DEG F VSC OBA L* CS 3.3

CC0176T INVERTER 2 TEMP HI 10A88 30 - 052 -- È�K�+248DEG F VSC DBA L* CS 3.3

CC0177T INVERTER 3 TENP N1 IOAB9 30 - 084 -- +32 +248 DEG F VSC DBA L* CS 3.3

CC0200V AC BUS 1 ¢A VOLTS H2 IIA147 05 - 011 063 0 150 VAC VSC AC SM* TSC 3.3

CCOEO3V _C BUS 2 ¢A VOLTS M2 IIA56 02 - 074 146 0 150 VAC VSC AC SM* TSC 3.3

CC0200V MAIN BUS A VOLTS M2 11AS7 02 - 075 147 0 +45 VDC VSC AA SM* TSC 3.2

CC0207V jHAIN BUS B VOLTS H2 lIAR8 02 - 076 148 0 +45 VOC VSE AA SM* TSC 3.2

I
CUO210V BAT BUS A VOLTS H2 11A91 03 - 073 165 0 +45 VDC IVsc AA SM TSC 3.2

CC0211V BAT BUS B VOLTS H2 11A93 03 - 075 167 0 +45 VDC VSC AB SM TSC 3.2

CC02150 OAT CRGR i H2 11A73 03 - 009 025 0 +5 AMPS VSC DA SH TSC 3.2

CCUZ22C BAT A CUR H2 11A74 03 - OlO 026 0 +100 ABPS VSO DA SM TSC 3.2

CC0223C BAT B CUR H2 ]lAlO9 04 - OOg 045 0 +lO0 AMPS VSO DA SM TSC 3.2

CC0224C BAT C CUR H2 IIA110 04 - 010 046 0 +100 AMPS VSC DA SM TSC 3.2
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T/_BLE 7-VI,- pa4 EQUIPMENTTELEMETRY (51.2 IQBpS) - ELECTRICAL POWERSYSTEM - Concluded

MEAS ID MEAS DESCRIPTION CNAN NBR DATA RANGE

CODE I FR - WD LOt/ HIGH UNITS

SC0230V AUX BAT VOLTS I 05 - 025 0 +40 VDC ;

CC0232V BAT RELAY BUS VOLTS I HE 11A75 Io3- 011 0 +45 VOC

SC2066P FC 1 02 PRESS I HI 11A67 I02 - 108 0 75 PSIA

GC2067P PC 2 02 PRESS I HI lIAG8 I02 - I13 0 75 PSIA

SC2068P FC 3 02 PRESS I HI 11A69 I02 - 121 0 75 PSIA

SC2069P FC I H 2 PRESS I HI lIA70 I02 - 122 0 75 PSIA

SEEO70P FC 2 H 2 PRESS I HI IIA71 I02 - 123 0 75 PSIA

SC2071P FC 3 H2 PRESS I HI 11A72 J02 - 124 0 75 PSIA

SC2081T ECl COND EXH TEMP "HE lOA51 I 17 - 116 +145 +250 DEG P

SCEO82T FC 2 COND EXH TEMP H2 ' IOA123 [41 - 116 +145 +250 DEG F
t

SC2083T FC 3 COND EXH TEMP H2 lOAE9 J23 - liE +145 +250 DEG F VSC . C_A

SC2084T I ECl SKIN TEMP H2 1OAT2 I24 - llG +80 +550 DEG F

SC2005T FC 2 SKIN TEMP H2 lOA?S J25 - I16 +80 +550 DEG P

SCEOBGT FC 3 SKIN TEMP H2 lOA78 J25 - lIG +NO +550 DEG F

!SC2037T I FC I RAO OUT TEMP H2 fOAl26 J 42 - 116 -50 +300 DEG F

S_?_)_;-'T[ _L.2 Ic-_(_UTTEMP H2 lOAfER J43 - 116 -50 +300 DEG F

SC2 _% i C 3 P_L)_U'I [E!_P H2 IOA132 l 44 - lIG -50 +300 DEG F

SC209U! [ EC i PAL) IN T_HF Ht 10A130 [ 44 - 052 -50 +300 DEG F

SC2091T i FC 2 _U li':TE_P HI 10A131 I 44.- 084 -50 +300 DEG F

SC2092T I FC S RAD IN _.EMF Nl IOAE7 I 23 - 052 -50 +300 DEG F
i
t

SC2140RSC2113CFC 1 CUR '_;?;ilIAlG 103 - OIZ 0 +100 M4PS

SC2114C FC 2/AUX BAT CUR i'2 i !lAB4 I 03 - 043 0 +lO0 AMPS

SC21ISC FC 3 CUR i_ i lIA85 I 03 - 044 0 +100 #LMPS

L

SC2139R FG I tl2 FLOW HI i !lA77 i OS - 017 0 0.2 LBIHR

FC 2 H2 PLOW HI ]1A70 i 03 - 025 0 0.2 LB/NR

,SC214IR FC 3 H2 FLOW HI 1,A79 '03- 026-- 0 0.2 LB/HR

SS_;144_IiFC ! 02FLOW. IIASO I 03 " 027i Oi l.G LB/NRFC 2 02 FLOW HI llARl j 03 - 0281 -- 0 1.6 LB/HR

f_" ! _c7144Ri FC 3 02 FLOW I l.G LB/HRHI i 11A82 03 - 041 "- i O

SC2160X FC 1 PH E2 lIE28-1 j 05 - 066 !02 INORM HIGH EVENT

SCEIGIX FC 2 PH E2 IIE28-2 ! 05 - 056 I02 INGNM _I_H EVENT
SC2162X FC 3 PH E2 IIE28-3 F_ONM iiiGM EVENT

i oCC2962C LM HEATER CURRENT 11A47 02 - 0421085 +IO ,_PS
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TABLE T-VII,- PCM EQUIPNENTTELEMETRY (51.2 KBPS) - LAUNCHESCAPE SYSTEM

CBAN HBR .BR DATA ILANGE INST SIG O/B SIG I
MEAS ID MEAS DESCRIPTION TM CODE _ JO BUS CONDD SPL DIST CSHirM-HU LOW HIGH UNITS DWG

CDnOhBV PYRO BUS A VOLTS H1 11#,9 01 - 028 -- 0 +40 VDC SEQ -- 2:2

CDOOB6V PYRO BUS B VOLTS HI IIA5 01 - 017 -- O +40 VDC SEQ ........ 2.2

CDOO23X CM-SM SEP RELAY A E2 liE22-1 04 - 067 195 SEP EVENT SEQ 2.4

CDOOB4X CH-SM SEP RELAY B E2 11E23-1 04 - OB8 i96 SEP EVENT SEQ 2.4

CDOI23X SLA SEP RELAY A E2 11E22-5 04 - 067 IgE SEP EVENT SEQ 2.4

CD0124× SLA SEP RELAY B E2 11E23-7 04 -OEB Ig6 SEP EVENT SEQ 2.4

CGGI3OX CREW ABORT A E2 11E13-3 03 - 0651115 ABORT EVENT SEQ 2.3

CDOISIX CREW ABORT B E2 11E13-6 OO - B651115 ABORT EVENT SEQ 2.3

CDOI32X EDS ABORT VOTE I E2 IIEI4-1 03 - 066 lib VOTE/OFF ARM EVENT EDS 2.3

CDO133X EDS ABORT VOTE 2 E2 llElG-E 03 - OE6 lib VOTE/OFF ARM EVENT EDS 2.3

JDO134X EDS ABORT VOTE 3 E2 IIE14-4 03 - 066 116 VOTE/OFF ARM EVENT EDS ........ 2.3

CDOlBSX EDS ABORT A E2 11E13-7 i03 - 065 lIB ABORT EVENT EDS 2.3

CDOI36X EDS ABORT B E2 fIEf3-4 ;03 - OE5 115 ABORT EVENT EDS ........ 2.3

CDOI70X SCS CHANNEL ENABLE RCS A E2 IIE2Z-3 04 - 067 Ig5 ENABLE EVENT SEQ ........ 2.4

CDOI71X SCS CHANNEL ENABLE RCS B EG IIE23-3 04 -OEB 196 ENABLE EVENT SEQ ........ 2,4

CDO173X CM RCS PRESS SIG A E2 IIE2E-7 04 - 067 195 PRESS EVENT SEQ ........ 2.4

CDOI74X CM RCS PRESS SIG B E2 lIEOB-S 04 - 068 lEE PRESS EVENT SEQ ........ 2,4

CUOEOOV I LOGIC BUS A VOLTS HI 11A8 01 - OB7 -- 0 +40 VBC SEQ 2.2
I

CDO2OIV LOGIC BUS B VOLTS HI IIA6 01 - 025 -- O +4O VDC SEQ 2.2

CDO23OX FWD HS JET A E2 11E24-I 04 - 097 043 JETT EVENT SEQ ........ 2.5

CGO231X FWD HS JET B E2111E26-5 04 - 099 081 JEI'F EVENT SEQ 2.5

CDO412X SIM PYRO BUS AARM E2 IIEI8-1 03 - 098 lB1 ARM EVENT SEQ

CDO413X SIM PYRO BUS B ARM E2 IIEI8-2 03 - 098 161 ARM EVENT SEQ ........

COIIS4X CSM-LM LOCK RING SEP RELAY A E2 IIEIS-B 03 - BE1 141 SEP EVENT SEQ 2.8

CDII55X CSM-LM LOCK RING SEP RELAY B E2 IIE15-7 03 - 067 141 SEP EVENT !SEQ ........ 2.8
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TABLE 7-VIII.- PCM EQUIPMENTTELEMETRY (E1.2 K6P$) - (AaTH LM4DING SEQUENCECONTROLLER

CMAN __HBR LBR DATA PJENGE INST GIG O/B SIG CSH
MEAS ID MEAS DESCRIPTION I14 CODE FR -WD WD LOW HIGH UNITS BUS CORD DISPL DIET OWG

UEOOO1X DROGUEDEP RELAY A E2 11E29-1 05 - 067 155 DEPLOY EVENT V2 2.5

CEOOORX DROGUE DEP RELAY B E2 11E30-6 OS - 068 163 DEPLOY EVENT V2 2.5

CEOOOSX MAIN DEPLOY RELAY A E2 IIE_-8 05 - 067 155 DEPLOY EVENT V2 2.5

CEOOO4X MAIH DEPLOYRELAY B E2 11E30-3 05 - 068 163 DEPLOY EVENT V2 2.5

CEO321X MAIN CHUTE DISC RELAY A E2 11E29-5 05 - 067 155 DISC EVENT V2 2.5

CEO322X MAIN CHUTE DISC RELAY B E2 11E30-8 05 - 067i163 DISC EVENT V2 2,5

/

/
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CSH
S/C 112-114

TABLE 7-1X.- PCM EQUIPMENT TELEMETRY (51.2 KBPS) - ENVIRONMENTAL CONTROL SYSTEM

CHAN ___E)R .BR DATA RANGE INST SIC O/B SIR CSH

liRASID M_S DESCRIPTION TH CODE FN - _ JD LOW HIGH UNITS BUS COND DISPL D|ST DWG
i

CPOOOIP CABIN PRESS H2 IOA6 OB - 116 )57 O 17 PSIA ECS -- H CS 4.2

CFOOO2T CABIN TEHP HI 10A128 43 - 084 -- +40 +125 DEG F ECS -- ;i CS 4.3

CFOOO3P SUIT-CABIN DELTA PRESS HI 11A37 02 - 009 -- -5 +5 IN H2O V2 -- H CS 1.2

CFOOOSP CO 2 PARTIAL PRESS H1 lOAf 01 - 052 -- O 30 MM Hg ECS -- P_* I S_ 4.2

!
CFOOO6P SURGE TANK PRESS HB lIA4 01 - 012!)08 SO 1050 PSIA V2 -- SH ] CS 4.2=

CFOOO8T SUIT AIR HX OUT TEMP H2 IOA45 IS - 116179 +20 +95 DEG F ECS -- '_ i CS 4.2

WASTE H20 QTY HB 10A9 03 - 116 _7 0 100 PCT EDS -- S_ i C_ 4.5i

CFDO OQ POTABLE H20 QTY S2 10A81 27 - 116 )78 0 100 PCT ECS -- SH I!CS 4,5

CPOOIBP SUIT MANF ABS PRESS H2 IIAI Ol - 000 lOS 0 17 PSIA EDS -- _ I CS 9.2

CFOO15P! SUIT DUMP DELTA P HB 11AB 01 - 010 )06 0 1 PSID ECS -- !4" i CS 4.2

CFOOIEPIDLY PUMP OUT PRESS H2 11A3 Ol - 011 )07 0 60 PRIG ECS -- SH i CS 4,3

CFOOI7TiGLY EVAP OUT STEAM TEMP HI 10A133 45 - 052 -- +20 +05 DEG F ECS .... i "" 4.3

CFOUIST!GLY EVAPOUT TEMP HB lOA12 ,04 - 116 137 +25 +75 DEG F ECS -- SM [ CS 4.3

' ICFOOIBQIDLY ACCUM QTY H2 11A13 01 - 044 IB8 0 100 PCT ECS -- S_ CS 4.3[

CFOOBOTilECS PAD OUT TEMP H2 IOAI5 OS - 116 177 -SO +100 BEG F ECS -- M* i CS 4.3
i IL

CFOO34P i GLY EVAP BACK PRESS HI IOA4 02 - 052 -- +0.05 +0.25 PSIA ECS -- S!' i CS 4.3I
CFOO3SRIECS 02 PLOW 02 SUPPLY MANF HI 11A14 01 - 040 -- 0.2 ].O LB/HR ECS -- Pc* i CS 4.2

CFOO36PI 0 SUPPLY MANF PRESS H2 11A55 02- 073 145 0 150 PRIG ECS .... I -- 4.2

iR I
SEC EVAP CUT LIQ TEMP

CFOOTOP SEC GLY PUMP_IT PRESS HD 11A157 i05 - 044 128 O 60 PSIG ECS -- Sll i CS 4.4

CFOO71T U2 llAl18 i 04 - 041 105 +25 +75 DEG F ECS -- S__ J CS 4.4

CFOO72Q SEC GLY ACCUM QUANTITY H2 11Al29 04 - 075 183 0 100 PCT ECS -- SM CS 4.4
H1 10A8 Io3. 084 -- 0.05 0.25 PSIA ECS -- SM CS 4,4

CFOO73P RED EVAP OUT STEAMPRESS

CFO12OPsFo263TsEcH20TANKpADOUT-GLYTEHpRESPRESS H1 10A101 34 - 084 -- O. SO PSIA N2 .... t} -" 4.2

CFO157R PRI GLYCOLFLOWRATE H1 11A87 03 " 057 -- 130 +300 LB/HR V2 ...... 4,3
CFO181T PRI EVAP INLET TEMP H1 10A100 34 - 05B -- +35 +lOB DEG F i V2 ....... 4.3

SFO260T PRI PAD IN TEHP HD 10A48 16 - 115 020 +55 +120 BEG F i ECS -- SM CS 4.3

SFO26BT SEC RAD, IN TEMF H2 10A87 29 - 110 158 +55 +120 BEG P i ECS -- SM CS 4.4

H2 IOANO 30 - 116 198 +30 +70 OEG F ECS -- M CS 4*4

CFO461TSFO266XH2ODuMpPADFLOWTEMpCONTSYS 1 OR 2 EZ 11E4-8 01 - 090 041 SYS 1 SYS 2 EVENT VSC AA TB TSC 4.3

CFOABOT URINE DUHP NOZZLE TEMP H2 10Al14 38 - 116 t20 0 +100 DEG F V2 ....... 4,5

H1 IOAB2 28 - 052 -- 0 +100 DEG F V1 ....... 4.5
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CSM
S/C 112-114

TABLE 7-X.- PCM EQUIPMENT TELEMETRY (Bl.2 KipS) - GUIDANCE AND NAVIGATION SYSTEM

DATA RANGE,, MEASDESCRIPTIOB

_" _ LOW HIGH UNITS
i
I

CGOOOIV[ CPTR DIG DATA - 40 BITS

CGI04OV PIPA + 120 VDC +115 +135 VDC

CGIIIGV TM BIAS 2.5 VDC 0 5 VOC

CGIBO|V IMU 28 VAC 800NZ O 31,I VRMS

C51331V 3.2 KHZ 28V SUPPLY O 3].I VRMS

CGISI3X I IMU HTR +GB VDD OFF STBY EVENT
i

CGISB3X CMC OPERATE +28 VDC OFF OPR EVENT

CG1533X OPTX OPERATE 28 VAC OFF OPR EVENT

i
i

GG2112V I IG IX RSVR OUT SIN -50/+230 +50/+130 DEG
I

C_2113V I I5 IX RSVR OUT COS +130/+230 +50/+310
DE5

CC2117; i IGA SERVO ERR IN PHASE 12A2 i 01 - Of4 -3.0 +3.0 MRAD

CCEI42VI!IG_ IX RSVN OUT SIN HI IIABO 0201"-089 -50/+230 +50/+130 BEG

CGD143V MG IX RSVR O_JTCOS HI 11A61 02 - 09(_ +130/+230 +50/+310 DEB

_ C52147V MGASERVO ERR IN PHASE M} 12AI , Ol3 -3,0 +3.0 _RAD

CG217GVI OG IX RSVR OUT SIN i_i 11A62 102 - 091 -50/+230 +50/+130 DEG
I ]

CG2173V i OG IX RSVR OUT COS fil 11A63 i 02 - 092 +130/+230 +50/+310 DEG
I

C52177','i OGA EERVO ERR IN PHASE H 2A3 ! O - G 5 --] -3.0 +3.0 MRAD

GS2300T PIPA TEMP H2 10A96 32 - 116079 +120 +140 BEG F
CG3721V SHAFT CDU DAD OUT Ml ! _IASD 02 - 058 -- -12 +12 VANS

IC03'22VLTHUHN'OHCUUOUTIAS3iBBOSBI112 +12 VRMS
_ CMC WARNING _ WARN
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CSM
S/C 112-114

TABLE 7-X[,- pON EQUIP/_ENTTELEMETRY (51.2 I_PS) - STABILIZATEON AND CONTROLSYSTEM

CMAN HBR LBR DATA RANGE INST SI8 O/G SIG CSH

MEAS ID MEAS OESCRIPTIOfl "1'14 CODE FR - _ ,/0 LOW HIGH IINITS BUS COND DISPL DIST DWG

l

CH35OOH FITCH AIi"ERR HI SIA5 _I - 0152 -- i-B/15' +5/15 DEG S&C -- M TSC 0.8

CH350IH YAW A')-rERA N} 5186 01 -063 -- -5/15 +5/15 DEG SBC -- M TSC 8.8

CH3SO2H R0LL ATTERR Nl 1284 Oi - 016 --i-5Z12.5/20/50 +G/IZ.5/20/SO BEG S&C -- M TSC 8.8

CH3503R SCS PITCH BODY P.ATE Nl IGAS 01 - 021 -- -I/5/I0 +I15/I0 DEG/S S&C [ -- M TSC 8.8p

CH3504R SCS YA_ BODY RATE HI 12A6 01 - 022 -- -I/5/10 +I15/I0 DEG/S S&C -- M TSC 8.8

CH3505R SCS ROLL BODY RATE H1 1287 O1 - 023 -- -1/5/50 +l/S/SO DEG/S S&C -- i M TSC 8.8
' i

i i
CHGSI7H IFITCH BHBL POS I OR B Bl 1288 Ol - 024 -5.0 +S.O OEG S&C -- SM TSC GiGi

CH3518H IYAW GHBL POS 1 OR 2 HI 12AI0 01 - 046 -- -5.0 +8.0 DEG S&C i "" i SH TSC 8.9

CHJS46X [hi+PITCH/+XENG El 22El-I Ol - 018 -- FIRE/OFF ARM EVENT S&C Ii.... -- A.lO
CH3547X I-FITCH/+X ENO El BEE&-2 01 - 018 -- FIRE/OFF ARM EVENT S&C , 8.10C.3 48  +FITCH/-XENOElBOB03OIO'O--FI E/OEE,RM EVENTS&Oil!  ii810

I

CH3549XI-PITCH/-X EHG El 22E4-4 Ol - 018 -- FIRE/OFF ARH EVENT S&C .... i -- q.lO

[
CH35SOX +YAW/+X ENG El 2285-5 Ol - 018 -- FIRE/OFF ARM EVENT S&C rl -" i .... l 8.IO

CH3551X -YAW/+X EXG El 22E6-6 01 - 018 -- FIRE/OFF ARM EVENT S&C J 8.10

Iiiiiii .....CH3552X +YAW/-X ENG El 22E7-7 01 - 018 -- FIRE/OFF ARN EVENT S&C 8.10

CH3553X -YRW/-X ENG El 22E8-8 Ol - OI8 -- FIRE/OFF ARM EVENT S&C I 8.10
I

CH3554X +ROLL/+I ENG I El 2269-I Ol -OIO -- FIRE/OFF ARM EVENT S&C i 8.10

CH3556X +ROLL/-Z ENG I E1 2BEI4-B101- 019 FIRE/OFF ARM EVENT O.IO

CH3857X -ROLL/-Z ENG El 22E10-2 I Gl - 019 -- FIRE/OFF ARM EVENT 8.10

CH3SSBX +ROLL/+Y ENG El 22E15-7 Ol - Olgi -- FIRE/OFF ARM EVENT S&C R.IO

CHSSBOX +ROLL/-Y ENG El 22B12-4 01 - 019 -- FIRE/OFF ARM EVENT S&C 8.10

CH3SB1X -ROLL/-Y EN° E1 22E16-i O1- 018J-- FIRE/OFF ARM EVENT S&C 8.10

i
CHGS74X j TRANSCNTL +X CMD E2 11E22-4 04 - 067 195 OFF ON EVENT SNC 8.10

CH3875X I TRANS CNTL -X CMD E2 11E28-6 04 - 067 ]95 OFF ON EVENT S&C 8.10

CH3576X !TRANS CBTL +Y C740 E2 11E22-8 04 - 0671 95 OFF OH EVENT S&C 8,10

CH3577X i TRANS CNTL -Y CMD E2 llEB3-6 J04 - 06e 1196OFF ON EVENT S&C 8.I0

CH S'OXiTRA,BC,TC.,C,BEBlIE  -,0'-06E'1"OEF ON EVCNTSNE-- -- -- 8.10
CH3S79X TRANS CNTL -Z CHD E2 11E24-2 04 - 097 043 OFF ON EVENT S&C 8.10

CH358EV SCS WC PITCH AIJTO CMO HI 1EA15 01 - 855 -- +10 -I0 VDC S&C R.9

1BAI3 81 - 853 -- +10 -10 VDC S&C I R,9

CHGS85H MTVC FITCH CMD HI 61811 Ol - _E -- -I0 +I0 DEG SBC 8.9

CN3586H NTVC YAW CMD HI 51A12 81 - 125 -- -10 +I0 DEG S&C 8.9

ROT ROLL CMD H1 51813 O1 - 126 -- -18 +10 DE8 SBC 8.9
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CSH
S/C 11_-114

TABLE7-XI.- PCMEQUIPMENTTELEMETRY(51.Z KBPS)- STABILIZATIOflANDCONTROLSYSTEM- Concluded

DATARANGE
HEAS ID MEASDESCRIPTION

_- LOg HIGH UNITS

CH35_X ATr DEADRANDMIN MAX MIN EVENT 8.RA

CH359OX HI MATELIMIT LOW. HIGH EVENT 8.9.'

CH3592X FDAI ERR5 MATE5 OFF ON EVENT 3.3

CH3593X FOAl SCALEERR50/15 OFF ON EVENT 8,3

CH3EOOX AV CG UN/CSM CSM LN/CSM EVENT 8.9;.

CH3601X DIRECTRCSNO. 1 OFF ENABLE EVENT 8.7

DIRECTRCS NO. 2 OFF ENABLE EVENT 8.7
I

CH3604XI SPS SOLDRIVERI FIRE/OFF ARM EVENT P.9

CH3605X SPS SOL DRIVER2 E2 lIE9-4 FIRE/OFF ARM EVENT 8.9

CH3606X LIHITCYCLESWITCH E2 ON OFF EVENT -- 8.9,%

S/C CNTLSCS E2 CMC SCS EVErIT 8.9

MANUALROLLACCELCMD E2 11E25-7 04 OFF ON EVENT %9_

MANUALROLLMIN IMPCMD E2 11E25-8 04 OFF ON EVENT -- 8.9,_

MANUALPITCHACCELCMD EE 11E25-3 04 OFF ON EVENT B.9_,

MANUALPITCHMIN IMPCMO E2 lIEE5-404 OFF ON EVENT -- D.gA

MANUALYAWACCELCMO 04 - ONE OFF ON EVENT 8,9_.11ER5-5

MANUALYAWMIN INP OND 11E25-6 04 - 098 044 OFF ON EVENT 8.9A

GYRO1COPIBSHRD 11E8-7 02 - 067 075 LOW NORM EVENT 8,9

GYRO2 COMBSMAD 11E8-8 02 - 067 075 LOW NORM EVEh'T 8.9

BMAGMODEGW-ROLLAFT1 RT 2 11E33-1 05 - 099 -- OFF ON EVENT -- 8.9A

BMAGMODESW-ROLLRATE2 11E33-2 05 - 099 -- OFF ON EVENT 8.9A

BMAGMODESW-PITCHATTI RT 2 11E33-3 05 - 099 -- OFF ON EVEITr O,9A

BMAGMODESW-PITCHPATER 11E33-4 05 - 099 -- OFF ON EVENT 8,9/_

BMAGMOORSW-YAWAFT1 RT 2 11E33-5 05 - og9 -- OFF ON EVENT

BMAGMOOESW-YAWRATE2 11E33-G OE- 099 -- OFF ON EVENT

PITCHDIFF CLUTCHCURRENT 22A4 01 - _ -- -0.807 '_0.807 AMP

YAWDIFF CLLrTCHCURRENT 12A16 -0._7 _._7
i

f--/
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: CSM
S/C 11Z-114

TABLE 7-XII.- PCM EQUIPHEHT TELEMETRY(51 ,Z X.BPS} - LIFE SYSTEM

CHAR IBR I.BR DATA RANGE IN5T SIG O/B 51G

MEAS ID MEAS DESCRIPTION I]4 CODE _ _ WD LOW HIGH UMITS BUS COND 'BISPL DIET CSMOWG .- -

CJOO6OJ ASTRO I EKG AXIS I HI 22A3 Ol - 0(}7 -- -2.5 +2.5 MV V2 .......

CJOO61J ASTRO 2 EKG AXIS I HI 22AI Ol - 005 -- -2.5 +2.5 MV V2 .....

CdOO62J AGTRO 3 £KG AXIS I HI 22A2 01 - 006 -- -2.5 +2.5 MV V2 ...... ,I
i

CJO2OOR !ASTRO I RESPIR HI 51A7 01 - 064 -- -5 +5 OHMS V2 "- I -- I "- I

I I i

CJBZO R ,ASTRO 2 RESPIR HI GIAB I 03 - 093 -- -5 +5 OHMS V2 ...... ,

I CJO202R ASTRO 3 RESPIR HI 51A9 Ol 094 -5 +5 OHMS V2 .......I I
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CSM
S/C 112-114

TABLE 7-XIII.- PCM EQUIPMENTTELEMETRY (51.2 KBPS) - FLIGHT TECHNOLOGY

_" MEAS IO MEAS DESCRIPTION iTH CHAH HBR .NR DATA RANGE INST SIG O/B SIG J
CODE FR - WD ¢0 LOW HIGH UNITS BUS COND DISPL DIST CSHI[ o_G

ii!!ii!i!!!i!!
ACCEL IHI 12A9 01 - 045 -- -2 +I0 G V2 ........

12All Ol - 047 -2 G V2
ACCEL -- +2 ........

ACCEL 12AI2 01 ° 04E -- -2 +2 G V2 ........

°KIO40X 116 /_4 DATAACQ CAMERASHUTTEROPE_ H] _51A3 &_ O1 - 031 -- CLOSED OPEN EVENT CAMERA ...... 11.2

CKIO43X 170 MM C_EP_ SHUTTER OPEN HI _ 51AI0 _ 01 - 031 -- CLOSED OPEN EVENT CM4ERA] ....... 11.2

CKiOEIK IDOSIMETER l I_DIATION HI 11A169 05 - Og_ :- 0 IX RAO/H V2 ...... I

cKiosBNOOSIMETERBRAOIATIOR.MHI','A'6O'-O,B,--0 'N RAD,HV2_ii_CK1053R DOSIMETERRATE 10A149 50 - 084 -- O 5 VOC V2

/
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S/C 112-114

,,--_,

TABLE 7-XIV.- PCM EQUIPMENTTELEMETRY(51,2 KBPS) - SCIEHTIFIC EQUIPMENT

CHAtl _R DATA RANGE BIG

'lEASID MEAS DESCRIPTION rt4 CODE LOW HIGH UNITS

SLIOOIU SCI EXP NO, I _l IDAE5 !

SLIOO2U SCI EXP HO. 2 HI 10A148 59 - 052

SLIBO3U SCl EXP NO. 3 HI I

SLlOO4a SCI EXP NG. 4 HI IDAI06 36 - 052 --

_LIOOSU SCI EXP RO. 5 HI IOAI07 ! 36 - 084 .=

SLIOO6U SCl EXP NO. 6 HI IDAIOB 37 - 052

SLlOO7u SCl EXP NO, 7 HI IDAIIO 37 - 084 --

SLIOOOU SeT EXP DO. O HI IOAII2 38 - 052 --

] ZLIOOgb SCT EXP _D. 9 HI IDAI13 38 - 084 --

SLIOIOU SCI EXP _¢0,10 HI IDAI15 39 - 052
i

i 3L1Ollb SCI EXP NO, 11 HI IOAII6 39 - 084 --
I

i bLIOI2U SCI EXP t(D.12 HI IOAI18 40 - 052 I
ISL1O13oEXP,o.13 ,I10811,4o-o841T

SLIO14U SCI EXP NO. 14 HI lOA1221DA121.4141 - 052 - ISLIOISU SCl EXP NO. 15 HI - 084

i - 068
SLIO16U !SCI EXP NO. 16 02 11016 03

SL1017!1 Iscz EXP NO. 17 D2 1103 O1- 0971 _

SLIOI8U SCI EXP Nn. 18 D2 1105 01 - Oggl --

SLIOIgU ISCI EXP f(O. 19 D2 1106 02 - 0651

SLIOEOU SCI EXP NO. 20 02 11D7 02 - 066 h --

SL1021U SCI EXP NO. 21 02 11010 OB - 097i --

SLlO22U SCI EXP NO. 22 02 11Dli 02 - 098j

SL102311 SCI EXP NO. 23 1)2 11012 02 - 099 t --

SLlO24tl SCI EXP NO. 24 D2 11C17 03 - 097

SLIO2SU SCI EXP NO. 25 02 11D18 03 - 098

SL1043P FAt( CAMERAN2 TK PRESS H1 11A36 01 - 124 -- O BOO0 PSTA V3S ......

SLIOGSTI _MMA RAY DETECTOR TEMP HI 11A97 03 I 090 il 140 +158 DEC" F EXP ...... !

B

B

SL1086T, _MMA RAy ELECT PKGTEMP H1 llAg9 03 - 092 -40 +158 DEG F EXP .... --

SLI201T SIH THERMALLOC 1 TEMP HI 11A64 02 - 105 -- -100 +200 DEG F V3S .....

SL1202T BIN THERMALLBC 2 TEHP H1 11A15 01 - 057 -100 +200 DEG F VBS -" I ....

SL1204T SIM THERMALLOC 4 TEMA H1 11A122 04 - 04g -- -100 +200 CEG F V3B -- [ ....

f

-lO0 !

SLI205T SIM THERMALLOC 5 TEHP H1 11A7 01 - 026 -- -100 +200 DEG F VBS ......

SL1206T SIM THERMALLOC 6 TEMP H1 11A44 02 - 027 -100 +200 DEG F VBS ......

SLI208T' SIM THERMALLOC 8 TEHP H1 11A124 04 - 058 I .. +200 DEG F ....

i V3S

*Not on S/C 114.
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S/C 112-114

TABLE 7-XIV,- PCM EQUIPMENT TELEMETRY (51,2 NBPS) - SCIENTIFIC EQUIPMENT - Concluded

CHAN HRB LBR DATA RANGE IN_T SIG N/B SIS

I_EAS [D MEAS DESCRIPTIOD TM CODE FR - WD _D LOW HIGH UNITS BUS COND DISPL DIST CSH
DWG

SL|GIIT SIM THERMAL LOC 11 TEtIP HI llAlS4 04 - 091 -- -lOO +200 DEG P V3S .......

SL1212T SI_THERMAL LOC 12 TEMP HI 11A135 04 - 092 -- -]OO +ZOO DEG F V3S -- j .....

l_LIGI5T SIH THE_L LOC ]S TEMP HI llA174 05 - I07 -- -IOO +200 DEG P V3S i

SLIGI7T SIN THEP,I,_*LLOC 17 TEHP HI IIAIBO 05 - 124 -- -IOO +200 DEG F V3S -- J .....
)
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CSM
S/C I12-11'I

TABLE7-XVI.-PCM EQUIPMENTTELEMETRY(GI.2KRPS)- REACTIONCONTROLSYSTEM

I IDRA,HRRLSR OATARANOEJINST SI00'8' |
GIG "CSH

E_S Id MEAS DESCRIPTION TI" CODE WD LOW NIGH UNITSIBUS iCON{)DISPL DIOT DWG

II I
C°O001P'CH lleTR l PRESS H2 !10A18 06 - lIDIOI8 0 5K PSIA VI -- SM CS 10.2

CROOO2PIC_ He TR 2 PRESS H2 !10A21 (_7- 1161058 0 5K PSI," V5 SM 10.2i i
CROOOUTICM He TK 1 TEr,IP H2 J11A155 05 - 042126 0 300 DE8 F -- _'_ CS 110.2

lIA21 VI

CROOO4TICM HeTK 2 TEMP H2 11A156 05 - 043127 0 300 DE(:-F V2 -- SM CS _iI0.2

CROO3SP C,C',Ne.'IANIF1 PRESS H2 Ol - 075143 0 400 PSI-", V1 -- L* G° ,iI0.2

EROOSGP:i He t,IANIFZ PRESS H2 iIIAZ2 Ol - 076144 0 400 PSIA V2 -- L* CS ii10.2

S!50oIP SH l_eTK A P_ESS H2 10A24 r 08 - 118098 {) 5K PSIA V3S -- Sr' CS 110.1

S,i50O2PISM He TK B PRESS H2 10A331{)A2709 - 116138 0 5K PSIA V4S -- SM CS l_lI0.I
_,,50OJPJSM He TK C PRESS H2 IOA30 10 - 116178 0 GK PSIA VSS -- SM CS i I0.I

SRSOO4R Sr_ He TK D PRESS H2 11 - 116019 {) 5K PSIA V4S -- S*T CS ! 10.1

SRSOI3T!SM He TKA TEMP H2 !11A183 05 - 073185 0 I00 DEO F V3C -- S_ CS ! I0.I

_RS{)I4Ti$I He TK B TEMP H2 iIIA164 05 - 074186 0 10{) DEG F V4_ -- SI_ CS i 10.1
l i :

' S_OISTi S'llleTK C TE_P H2 !IIA165 05 - 075187 0 I00 _[n F VSS -- SM CS i 10.1

; SR5OI6T_SK De TK C TEIIP H2 iIIA166 05 - 076i188 0 10(I DES F V4S -- SM "F ! 10.1

! IOAG3 "!
ECS025{IISM He PRESS/TEMP_TIO A H2 ! 31 - ll6039 O I00 PCT V3S "" I SU CS I lO.l

SR5026Q SM He PRESS/TEMPRATIOB H2 IOA99 33 - I16 I19 O lO0 PET V4S "" I SM CR ! I0.I

SR5027Q SM He PRESS/TEMPRATIOE H2 IOAI02, 34 - 116159 D I00 PCT V3S -- S_ CS I0.I

S_5028Q S{,;He P{)ESS/TEMPRATIOD H2 IOAIOS 35 - 116199 O I0{) PET V4S -- SM CS lO.l

SRSO6ST SH ENG PACKAGEA TEMP fll 10A136 46 - 052 -- 0 300 DES F V3S -- SM* CS I l{).l

SRSO66T SMENG PACYd&GEB TEMP M1 10A17 06 - 084 -- 0 300 DEG F V4S -- SM* CS i lO.l

SRSO67T SM ENGPACRAGEC TEMP HI IOA19 {)7- 052 -- {) 300 DES F V3S -- SH* CS 10.1

SR5OBBT SMENG PACKAGE0 TEMP N1 IOA2O 07 - 084 -- 0 300 DEG F V4S -- SM* ! CS 10.1

SRGOBgTOXID FEEDLINEFILTERA TEMP N1 11A131 {)4- 061 -- 0 15{) {)EGF V3S ......

SR_70T OXIDFEEDLINEFILTERG TEMP HI 11A102 04 - 089 -- 0 150 OEG F V4S ......

SRGO71T OXIDFEEDLINEFILTERC TEHP HI iIOA0 Ol - 084 0 150 DES F ......! -" VSS

SRSO72TiOXIDFEEDLINEFILTERD TEMP HI iIIA133 04 - 090 -- 0 150 GEG F ViS ......

SRBO73T PRI FUELTK OUT SURFA TEMP HI IIA136 04 - 105 -- 0 ISO {)EGF V3S ......

SRSO74TiPRI FUELTK OUT SURFB TEMP Nl i11A137 04 - 106j 0 150 DEG F V4S --

SRSO75TPRI FUELTK OUTSURFC TEMP H1 I 11A138 04 - 107 -- 0 150 OEGF V3S ......

108SRGO76TiPRI FUELTK OUT OURF0 TEMP HI 111A139 04 - 0 15{) DEG F V4S ....

" SR5729P SM Hef_ANFA PRESS N2 11A39 02 - oIIiO23 0 40{) PSIA V3S ...... i:10.1

SRG733P SHOXffAHFA PRESS HI 11A23 01 - 0811 -- i 0 300 PSTA V3S ...... 10.1

SR5737P SM FUMANFA PRESS H2 IIA92 03 o 0741166I 0 400 PSIA V3S -- SM* CS 10.1

SM I

SRS776P SM Me MANF0 PRESS N2 IIA40 02 - 012|054I 0 _0 PSIA V4S ...... I{).I1

SRG780PSM OXMANFB PRESS N1 1lAB4 01 - 089 -- I 0 300 PSIA V4S -- lO,1 I
SR5784P FUMAMFB PRESS H2 11A94 03 - 076 168 O 400 PSIA V4S SM* CS lO.1 I
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S/C II_-114

TABLE 7-XVl.- PCM EQUIPMENT TELEMETRY (BI.2 _PS) - REACTION CONTROL SYSTEM - Concluded

IJHAN He LBR DATA PJ_HGR IMRT SIR 7

;.;EASID t_EASDESCRIPTION It4 CODE FR - WD ND LOW HIGH IJRITS BUS CONP C'[¢_'L=__I_T ! D_H

SGS82OP ! i "---

SRS817P SI.tHe _'AHFC PRESS }42 11A46 02 - 041 085 0 400 PSIe V3S ....... 10.I

, SiCOX H#,NFC PRESS HI IIA27 01 - 092 -- 0 300 PSI/! V3S ! ...... I I0.1

SR5822P S;;FU _._,NFC PRESS H2 IIAII] 04 - 011 047 0 4_0 9_'I_ V3S I I

SRSB23F ! S_IFU ;¢ANF D PRESS H2 lIAll2 04 - 012 048 0 400 P_IA V4S ! - • _"*

iSRSBSOP i S_iileI_NF D PRESS H2 IIAI30 04 - 076 184 0 400 ecI_ .... .I

j " V4S

f ,

7-35 _



CBM
S/C 112-114

TABLE 7-XVIl.- PCM EQUIPMENT TELEMETRY (51.2 KBPS) - CREW SAFETY SYSTEM

DATA RANGE

MEAS OESCRIRTIOM
_- LOW HIGH UNITS

I SSOOBOX SJ_EDS ABORT REQUEST A NORM ABnRT EVEHT

i _SOOGIX SM ED$ ABORT BEQUEST B NORM ABORT EVENT 2.31

i C_0150X MASTER CAUTION WARNING ON IIE4-E ! O/ - OgGj041 WARN/OFF NORM EVENT 7.3 i
I ]

1

LS020011 ANGLE OF ATTACK 0 +5 VOC I
• !

J CSO220TIDOCKING PROBE TEMP -IO0 +300 OEG F
L__

••i
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TABLE /-XVIII.- PCM EOUIPMENT TELEMETRY (61.2 QPS) - COIRIJNICATIONMD INSTRUMENTATION

CHAN IIBR LBR DATA HANOE INST SIG O/B SIG

IIEAS ID MEAS DESCRIPTION TM COUE FR - ND WD LOW HIGH UNITS BUS COND DISPL DIST DMGCSH

CTOOI2X DSE TAPE MOTION E2 ITEI4-S 03 - ORE I16 OFF _W)TION EVENT DSE -- TB SS 7.I

CTOOISV SCE POS SUPPLY VOLTS HI 11A29 Ol - 106 -- ! 0 22 VOU SCE 7.1

CTOO16V SCE NEG SUPPLY VOLTS HI 11A30 Ol - 107 -- 0 -22 VDC SCE 7.1

CTOO17V SENSOR EXCITATION 5 VOLTS H1 11A179 05 - 123 -- 0 5,5 VDC SCE J 7.1

i

CTOOI8V SENSOR EXCITATION I0 VOLTS Hl IIA45 02 - 028 --I 0 11.0 VDC _CE 7.1

CTOIEOX PCH BIT RATE CHANGE 8-BIT DE IOBI 01 - 020 021 ...... PCH ........ 7.1

CTOIOSV PCM HI LEVEL 85 PET REP HI 11A175 US - 108 -- O +S VOU PCM I I 7.II

CTO126V PCM HI LEVEL 15 PET RRF H1 11A35 01 - 123 -- O +1.0 VOC PCM 7.1

CTO145P Eli TIME FROMLAUNCH3E-BIT D2 1102 01 - ORS 121 ...... CTE _ 7.1

STO1SGH HIGH GAIN ANT PITCH PUS HG 1fAll9 : 04 - 042 106 -90 +90 DEG HGA -- M GSI
i I

STOIS3H HIGH G._INANT YAW PUS H2 11A120 !04 - 043 107 0 360 DEG IHGA -- M CS i

HGA BEAHWIOTH SW - MAR E2 IIE9-I '02 - 068 076 MAR EVENT I HGA ICTO161X

CTO162X HGA BEAMWIDTH SN - MED E2 llER-2 02 - OE8 076 HER EVENT IHGA .."CTOI63X HGA TRACK SW - AUTO E2 11E9-7 .' 02 - 068 076 AUTO EVENT HGA .....

CTO164X HGA TRACK SW - REACQ E2 11E9-8 02 - 068 _TE REACQ EVENT HGA _ -"

!

CTOEE2V UDL VALIOITY SIG, 4-BITS D2 BID i01 - IO0 014 ...... UDL ! 6.5

CTO34OX PCM SYNC SOURCE EXT OR INT El IIE32-8 05 - 098 -- INT EXT EVENT !PCM ....... j 7.1
I

STOSG2T TLM 2 MASTER UNIT TEMP HI 11A170 OS - 091 -- -ZO +155 DEG F !V3S 7.1

STOBE3T TLM 2 SLAVE UNIT TEMP H1 11A171 OS - 092 -- -RO +155 OEG P i V3S 7,1

CTOG2OE USB RCVR AGC VOLTAGE H2 11A121 04 - C44 108 -130 -50 DGM S-GNU -- M CS 6.2

CTOU4OF USB RCVR PHASE ERR H1 11A50 02 - 049 -- -9_K +gOK HZ S-GNU 6.2

STOB2OK PROTONCT HATE CHAN 1 H1 11A17 I 01 - 059 -- 1 lOOK C/S i V3S

STO821K PROTONCT RATE CHAN 2 H1 11A18 01 - ONO -- 0.1 lOK C/S i V3S

STOGR2K PROTONCT HATE CHAN 3 H1 11A19 01 - 073 -- O.1 IOK C/S _V3S

STOB23K PROTONCT HATEONAN4 H1 11A20 01 - 074 -- 0.1 1OK C/S i V3S

STOB3OK ALPHA CT RATECHAN 1 H1 11A38 02 - 010 -- 0.1 1OK C/S V3S

STOO31K ALPHA CT RATE CHAN 2 H1 11A41 i 02 - 017 -- 0.1 1OK C/S V3S

STOB3EK ALPHA CTDATE CHAN3 Nt 11A42 I 02 - 025 -- 0.1 IOK C/S V3S

STOB3RK PROTONINTEG CT HATE HI 11A43 02 - 026 -- 1 lOOK C/S V3S ....... " --

STOB40P NUCLEARPARTICLE DET lIMP H1 10#.61 21 - 052 -- -109 +200 DEG F V4S I

STO841T* NUCLEARPARTICLE ANAL TEMP fll 10A62 21 - OlM.... 109 +EO0 DIEGF V4S

*t_ot on S/C 112.
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7.4 DATA PROCESSOR (64 KBPS) SYSTEM NOTES

7.4.1 General Description
/

The data processor consists of a master unit and a slave unit,

each with its own power supply, multiplexers, and analog-to-

digital conversion.

7.4.2 Master Unit

The master unit contains the basic timing and format memory

systems, which perform the functions described below.

7.4.2.1 Timing system functions.- The timing system uses an internal

oscillator with external bit rate select signals to process

a selected data format at a selected bit rate. The external

clock and sync input capability will not be used and the bit

rate select inputs will be "wired" to select the 64 kbps output

bit rate.

7.4.2.2 Format memory system functions.- The format memory system uses

external format select signals to select one of up to four

"instruction memory" formats. Since the format select signals

are externally "wired" to only one format, changes in format

cannot be made. An instruction memory address counter is used

to read sequentially from the memory a 10-bit instruction word

at the selected output word rate (8 kwps for 64 kbps), The

first instruction memory word sets the initial data cycle

address of the data cycle memory address counter. The second

instruction memory word is compared with the frame count and

coincidence determines the final frame. The last instruction

memory word signals the last word of the main frame and causes

the instruction memory address counter to be reset. The rest

of the instruction memory words are used to determine the
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main frame data format, Bit i0 of the 10-bit instruction

word is used to initiate a data cycle readout and to advance

the data cycle memory address counter. Bits one through nine

of the lO-bit instruction memory word are used to address

a main frame multiplexer or a main frame serial digital gate

located within the master unit. These bits, one through

nine, are loaded with "fill" bits during periods when the

data cycle data is being processed. The 10-bit data cycle

instruction word is used to address a remote multiplexer

channel located in the slave unit or to address an addressable

16-bit serial digital gate located in the master Unit.

7.4.2.3 Other master unit functions.- The master unit also interleaves

all processed data (digitized analog, dlscrete_ and serial digital)

into a serial NRZ-C PCM output wave train with syncronization

patterns.

7._.3 Slave Unit

The slave unit consists of both prime and redundant converters

and multiplexers. However, only the prime converter and

prime multiplexers will be used.

The converter performs the following interface functions

between the master unit and remote multiplexers:

A. Receives, processes, and transmits channel address to

the multiplexers

B. Digitizes the multiplexer returned PAM 1 and PAM 2

signals as single-ended or differential data as defined

by multiplexer code plug configuration (The multiplexer

code plugs are programed to digitize only PAM 1 or PAM 2

as single-ended data.)
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C. Buffers discrete data from multiplexer

D. Transmits processed data to the master unit

7.4.4 Parameter Capabilities

Table 7-XIX lists both the total parameter capability and

the programed parameter capability of the data processor.

7.4.5 Operating Characteristics

Table 7-XX lists some of the operating specifications of

the data processor.
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TABLE7-XlX.- DATAPROCESSORPARAMETERCAPABILITIES

ITEM ITEM TOTAL PROGRAMED -
NO. DESCRIPTION CAPABILITY CAPABILITY

l. STOREDFORMATS 4 1

2. BIT RATE(KBPS) 4, 8, 16, 32, 64

64, 128, 256

3. MAINFRAMEWORDLENGTH(B-BITWORDS) 5 TO IZ8 80

4. DATACYCLELENGTH(FRAMES) 1 TO 128 100

5. 8-BIT HL ANALOGCHANNELS 120 112 (S/C t12, 113)

:113 (S/c 114)
6. 4-BITHL ANALOGCHANNELs 8 0

7. I-BITDISCRETES 96 96

8. SERIALDIGITALCHANNELS 4 I - 8-BIT@ 100 S/S

(8"BITSOR LONGERIN 4-BITINCREMENTS) I - 8-BIT@ 400 S/S (S/CI14)

1 - 16-BIT@ 800 $/S (S/C112,1133

I - 24-BIT@ 100 S/S ....

9. 16-BITSERIALDIGITALCHANNELS 12 I @ I S/S

4 @ I0 S/S

l @ 100 S/S

10. ANALOGCHANNELSAMPLERATES 0.03 TO8000 S/S 38 @ 1 S/S
26 @ Z S/S
2 @ 4 S/S

20 @ 10 S/S
2 @ 20 S/S

22 @ 100 S/S •

l @ 400 S/S (S/C114)

2 @800 S/S (S/C112,1133
3 @800 S/S (SIC 114)

11. DISCRETESAMPLERATES 0.03 TO 8000 SIS 64 @ 10 S/S

i 24e lOOsis
8 @800 SiS ---

12. 8-BIT SYNCWORDS 3 3

WORD1- 11001100
WORD2 - 10100001

WORD3 " 11110101

13. 8-BIT FRAMECOUNTWORD I TO 128 1 1'0 100
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TABLE 7-XX.- DATAPROCESSOROPERATINGCHARACTERISTICS

ITEM NO. ITEM DESCRIPTION FUNCTIONORVALUE
i

I. WEIGHT

MASTERUNIT 16.5 LBS MAX

SLAVE UNIT 14.0 LBS MAX

2. POWER

MASTERUNIT 25 WATTSMAX

SLAVE UNIT 8 WATTS MAX

TEMP SENSOR (EA) 0.2 WATTS MAX

3. INPUT VOLTAGE 25 TO 30 VDC
NO DAMAGE TO 35 VDC

4. OPERATING TEMP RANGE -30 TO +160 °F

5. WARMUP TIME 2 SECONDS MAX

MAX ON-OFF CYCLING I/MIN

MIN ON TIME 2 SECONDS

f- 6. GSEMEMORYOPERATINGCAPABILITY

LOAD 10 MIN MAX

VERIFY 25 MIN MAX

7. EXTERNAL CLOCK AND MAIN FRAME SYNC (NOT USED)

EXT. CLOCK FREQ. 1.024 KHZ ± lO Hz

MAIN FRAME RESET PRR 4 PPS MIN.

PULSE VOLTAGE 4 ± l VOLTS

INTERPULSEVOLTAGE 0 ± 0.6 VOLTS

8. DATA INPUT CHARACTERISTICS

8.I ANALOG INPUTS

MAX VOLTAGE RANGE -4 TO +35 VOLTS

DATA VOLTAGE RANGE 0 TO 5.06 VOLTS

SOURCE IMPEDANCE 1OK OHMS MAX

GATE BIASED TO -3 VOLTS THROUGH
lO MEGOHMS RESISTANCE

8.2 DISCRETE INPUTS

MAX VOLTAGE RANGE -4 TO +35 VOLTS

LOGIC ONE +3 TO +30 VOLTS

LOGIC ZERO -4 TO +I VOLTS

NO CONNECTION LOGIC ZERO

f- SOURCE IMPEDANCE 50K OHMS MAX
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TABLE 7-XX.- DATA PROCESSOROPERATING CHARACTERISTICS- Continued

ITEM NO. ITEM DESCRIPTION FUNCTION OR VALUE

9. SERIAL DIGITAL INTERFACE

LOGIC ONE 4.5 ± 1.5 VOLTS

LOGIC ZERO 0 ± l VOLTS

ENABLE GATE (N + I/2-BIT DURATION) 5 ± l VOLTS

CLOCK PULSE (AT OUTPUT BIT RATE) 5 ± l VOLTS

INTERPULSE 0 ± 0.6 VOLTS

lO. ANALOG ENCODING

lO.l 8-BIT ANALOG

ZERO OR LESS VOLTS O0000001

5.06 OR GREATER VOLTS lllllIIO

NO EXTERNAL CONNECTION O0000001

GRANULARITY 20 MV/COUNT

ACCURACY ±I/2 COUNT

OUTPUT SEQUENCE MSB FIRST

10.2 4-BIT ANALOG (NOT USED)

ZERO OR LESS VOLTS OOOO

4.94 OR GREATER VOLTS 1111

NO EXTERNAL CONNECTION OOOO

GRANULARITY 320 MV/COUNT

OUTPUT SEQUENCE MSB FIRST

II. EXTERNAL SUPER COMMUTATINGCAPABILITY 8 CHAN MIN.

12. ISOLATED PCM OUTPUTS A, B, AND C

TYPE NRZ-C

LOGIC ONE 5 ± I VOLTS

LOGIC ZERO 0 ± 0.6 VOLTS

OUTPUTA ANDB FILTERED FOR256 KBPS

OUTPUTC FILTERED FOR64 KBPS

13. MASTERTO SLAVE INSTRUCTIONS

TYPE BI-LEVEL, AMPLITUDE
MODULATEDSlNUSOIDAL SIGNAL

BIT RATE 384 KBPS

WORD RATE (AS REQUIRED) 32 KWPS MAX

BITS/WORD 12

INSTRUCTIONCONTENTS l SYNC BIT
lO ADDRESS BITS
I EXECUTE BIT
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TABLE 7-XX.- DATAPROCESSOROPERATINGCHARACTERISTICS- Concluded

f --. ITEM NO. ITEM DESCRIPTION FUNCTION OR VALUE

14. SLAVE TO MASTER DATA

TYPE BI-LEVEL,AMPLITUDE
MODULATED SINUSOIDAL SIGNAL

BIT RATE 384 KBPS

WORD P,ATE (AS REQUIRED) 32 KWPS MSX

BITS/WORD 12

DATA CONTENTS: l SYNC BIT
8 DATA BITS
3 EXECUTE BITS

DATA SEQUENCE MSB FIRST

15. BIT-RATE OUTPUT

FREQUENCY (SQUARE WAVE) SELECTED BIT RATE (64 KHz)
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7.5 COLUMN DEFINITIONS FOR DATA PROCESSOR PARAMETER

LOADING TABLES 7-XXI AND 7-XXII

7.5.1 Column - "MEAS ID"

The measurement ID has the same make up and follows the same

code as the measurement ID for the PCM equipment parameter

loading tables (see Paragraph 7.3.1), except that it is pre-

fixed with a "J-."

7.5.2 Column 2 - "MEAS DESCRIPTION"

The measurement description is a brief, definitive title given

to each measurement. Standard abbreviations are used where

applicable.

7.5.3 Column - "FORMAT SR-FR-WD" -

The format sample rate - frame number - word number column

contains, for each measurement, a code number which indicates

the location of the first sample of a parameter in the output

wave'train and the number of times the parameter is sampled

each second. This latter "information derives from the sample

rate number where the second digit is the "times ten" multiplier

of the first digit (e.g., 82 is 8 x l0 x l0 or 800 samples

per second).

7.5.4 Column 4 - "INPUT GATE"

The input gate designator is an alphanumeric code, which indi-

cates the unit, multiplexer, and channel location as follows:

MFD-X Channel X of master unit main frame serial

digital multiplexer

M-W-X-Y Bit Y of word WX of master unit main frame

discrete multiplexer ....
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W

M-AX Channel AX of master Unit main frame 8-bit

analog multiplexer

f_

_ \ M-ADX Channel ADX of master unit addressable serial

digital multiplexer

S-AD-WX-Y Bit Y of discrete word WX of slave unit analog/

discrete multiplexer

S-AD-X Analog channel X of slave unit analog/discrete

multiplexer

S-A-X Channel X of slave unit analog multiplexer

7.5.5 Column 5 - "INST BUS"

The instrumentation bus designators are the same as for the

PCM equipment parameter loading tables and are described in

Paragraph 7.3.8.

7.5.6 Column 6 - "DATA RANGE"

The data range column indicates the total specified PCM range

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

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

listed under LOW.

7.5.7 Column 7 - "0/B DISPLAY"

The onboard display designators are the same as used in the

PCM equipment parameter loading tables. These acronyms are

listed and described in Paragraph 7.3.10.

7.5.8 Column 8 - "CSMSH_ DWG - ZONE"

This column will reference the CSMSH drawing and zone for

system information.

,f
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TABLE 7-XXI.- DATA PROCESSOR PCM TELEMETRY (64 KBPS) - SCIENTIFIC EQUIPMENT

FORMAT INPUT I INST DATA NANGE t t

SR - FR - WO LOM HIgH U_!T_

J-SLIO3OV PAN C_4EHA V/H CMD VOLTS II-01-030 S-A-IR ' EXP 10.1 20 VRAD --

J-SLIO31X PAN C_4E_, AIR SOLEHOTD ll-OS-O71F S-AD-W4-6 EXP CLnSE 8PEO FNEUT

J-SLlO32T PAD CAt,ERAFILM t_8 TEMP 10-10-071 S-A-IO EXP +30 +110 _Er F .-

J-SLIO33_i P_INCF.*IENAFRAMING ROLL PO_ 11-02-030 S-AD-4 EXP 0 47 !_CIIEr .-

J-SLlO34H P._UC_MERA SHUITLE POS 11-03-030 S-A-I8 EXP 0 14.38 _'!CtlF_ --.

J.SLI03SC PAN CJ_r4ERALENS TORQUE CUR II-D4-030 S-AD-12 EXP 0 10 _{" --

J-SLIO36X P;,NC.AtfEP_CAPPING SHUTTER P'JS 11-05-0718 S-RD-W4-7 EXP CLCSE r_PZN EVENT

J-GLIO37V PAR CAI_EHAFI4CTACD VOLTS 11-05-030 S-A-26 EXP 0 20 MHAD/S -.

J-SLlO38H PAR C_4E.RAEXPOSURE _4D 11-06-030 I S-A-3 EXP 0 2000 FT L -- 'E

J-SLlO39T PAN CAMERA LENS BARREL TEI4P I0-09-030 S-A-21 EXP +75 +105 _E_ P --

J-SLIO40T PJ_NCAHEHA FWD LENS TEMP I0-I0-030 S-R-29 EXP +75 +105 DEG F --

J-SLIO41T PAN CAMEPA AFT LENS TEMP 10-19-030 S-AD-20 EXP +75 +I05 DE8 F

J-SLIO42T PAR CN4EHA MECH TEHP 10-89-030 S-A-4 EXP +30 +110 DEG F --

J-SL10448 PAU CAMERA SLIT WIDTH II-07-053 S-AD-8 EXP 0 0,30 I_ICN --

I

J-SLIOSOR* X-DAY PULSE HGT, 8-BIT 11-01-071 S-AD-WI EXP ........

J-SLlOSIV* X-RAY LVPS SUMMED MONITOR 10-80-078 ! S-A-2 EXP 0 23.13 VDC --

J-SLIOE3V* X-PAY DISCRIMIHATOR REF VOLTS I0-20-071 S-A-I EXP 0 -15.0 VOC --

J-SLIOE4V* X-PAY ANALOG E.75 VOLTS 10-30-071 . S-AD-I EXP 0 R.44 V_ --

J-SLIOS5V* X-PAY DIGITAL 5.0 VOLTS 10-40-071 S-A-9 EXP 0 6.DS V_ --

G-SLIOB6"I'* X-RAY PROCESSOR TEMP 10-50-071 S-AD-9 EXP -ID +77 DEC C --

J-SL1057T* X-PAY DETECTOR TEMP I0-E0-071 S*A-17 EXP -18 +77 DEG C --

a-SLIOSRT* X-PAY LVPS TERA 10-70-071 S-A-25 EXP -IE +77 DEC C --

J-SLIO6OT* X-NAY LUNARDET TEMP 10-80-071 S-AD-2 EXP -lD +77 DEG C --

8-SL1061T* X-NAY SOLARDET TEMP 10-90-071 S-A-33 EXP -16 +77 DE_ C --

J-SL1065K* ALPPA PART COUNT, B-BIT 11-01-072 S-AD-W8 EXP ........

J-SL1066V* ALPHA PART _TECTOR IO II-09-072 S-A-11 EXP 0 S,O VOC --

J-SL1087V* ALPHA PART COUNTPATE METER 11-07-030 S-AD-17 ERE O 100 uSEC --

J-SL1068T* ALPHA PARTDET _ NO. } 10-10-072 S-A-13 EXP -40 +56 DEG C

I

J-SL1069V* ALPHA PART8.75 VOLTS P/S MON 11-09-071 S-AO-IO EXP 0 8.44 VDC "" I
I

J-SLIO7OT* ALPHA PARTDET TEMP NO. 2 10-20-072 S-A-41 EXP -40 +56 DEG C "- I
I

J-SLlO71T* ALPHA PART LVPS TEMP 10-30-072 S-AD-IB EXP -16 +77 DEG C --
l

10-40-072 S-A-49 EXP 0 -60 VDC I
J-SLIO7ZV* ALPHA PARTDET BIAS VOLTS

*Not on SC 114.
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TABLE 7-XXI.-'DATA PROCESSOR PCM TELEMETRY (64 KBPS) - SCIENTIFIC EQUIPMENT - Concluded

FORMAT DATA RANGE I I

MEAS 10 MBAS DESCRIPTION INPUT INST ) O/B CSH

SR - FR- WD GATE BUS L_I HIGH UNITS ,ISPL DWG

I
__ J-SLID73V* ALPSA PART DISCR - IR VOLTS REF 10-50-072 E-AO-3 EXP 0 -IS VDC I -" !

J-BLIO74V* ALPEIAPART ADC 6.75 VOLTS P/S 10-B0-072 S-A-57 EXP 0 8.44 VDC I ---
i

J-BLlO75V* ALPHA PART DIGITAL S VOLTS P/S 10-70-072 S-AD-II EXP 0 6.25 VOC i ._i

J-SLlO76V* ALPHA PART LVPS BUMMED MON, I0-90-072 S-AD-19 EXP 0 31,44 VDC I
t
J
I

J-SLIOSOX** SUBSATELLITE LAUNCHED 11-05-071D S-AD-W4-4 VSS LAUNCH EVEMT i ""

J-SLIOG2K* MASS SPEC SERIAL DATA A, IO-BIT ]I-02-071 M-ADI EXP ...... i --

J-SLIOGRK* MASS SPEC SERIAL DATA B, 10-BIT 11-04-071 M-AS2 EXP ...... i ..

r
J-SLIO84X* _t_SSBPEC SWEEP START FLAG C II-07-OPRH S-AD-W7-B EXP OFF ON EVENT J -

I I
]

J-SLIO9IV LASER ALT REG S.O VOLTS II-01-053 S-A-45 EXP ABSENT PRESENT EVENT i "'-

J-BLIOBBV LASER ALT PHO/O MULT VOLTS 11-04-053 S-A-43 EXP O -1800 VOLTS ! --
l

J-SLlOB3V LASER ALT PFN VOLTS 11-05-053 S-A-S9 EXP 0 +3000 VOLTS i "-
i

J-SLIOR4T LASER ALT CAVITY TEMP 11-02-053 S-A-S3 EXP -13 +167 DEG P i -"

J-SLIlRRK LASER ALT SERIAL DATA, 24 BITS 12-DI-011 MFD-I 8XP ...... I --

J-BLIIB4V Ft_SSBPEC COMB DATA 11-06-063 S-AD-7 EXP MULTI EVENT I -"

!
J-SL1160T METRIC LENS FRONT ELEMENT TEMP 10-69-030 S-A-51 EXP 5 45 DEG C I ""

_" J-SLII61T METRIC LENS BARREL TEMP 10-50-030 S-AD-6 EXP S 45 BEG 8 I ""

i

J-SLII62T STELLAR LENS FRONT ELEMENT TEMP IO-EB-030 S-AD-5 EXP S 45 DEG C J --

J-SL1163T MC STELLAR LESS BARREL TEMP I0-30-030 S-A-4R EXP 5 45 DEG C i --

J

J-SL1164T NO SUPPLY _SSETTE IEMP 10-49-030 S-A-5S EXP 5 45 DEG C i __

J-SL1165X ME IMAGE NOTION C_D 10-39-030 S-AD-13 EXP iOFF ON EVENT i ""
J-GL1156R METRIC SHUTTERDISC SPEED 10-59-030 S-A-27 EXP 62.5 1000 RPM --

J-SL1168X MAP CAHERADEPLOY/FILM CUT 10-60-030 S-AD-14 EXP CUT DEPLOY EVEMT I --

J-SL1173X FILM NOTION/lIB'TRIOEXPOSURE 11-08-030 S-A-D0 EXP MOTION EXPOSE EVENT j

l

i

J-SL1176Q METRIC FILM REMAINING 10-40-030 S-A0-21 EXP 0 1500 FT

i J-SLI177X 14(;CYCLE RTE/HETRIC SHTR CTR EXP 82-01-0098 M-HI-2 EXP CR/EXP EVENT

J-SLl180X IRIG B/PT/DR/AW/STELLAR FILM MOTION 11-05-071H S-AO-W4-D EXP t_LTI EVENT

J-SL1181X MAP CAHERAV/H INCREASE LEVEL 10-20-030 S-A-34 EXP 11 16 MA,AD/S

*Not on SC 114,

**NOt on SC 113.
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TABLE 7-XXII.- DATA PROCESSORPCM TELEMETRY (64 KBPS) - COHNUNICATIONAND INSTRUMENTATION

, FOI_4AT INPUT INST GATARANGE O/B CSH

MF.AS IO _F-ASDESCRIPTION $R - PN - WD C_TE BUS LOW HIGH UNITS OISPL DWG

J-STO564W TLM 2 IRIG B TIHING 82-01-009A M-W1-1 C&I ........ 7.1

J-STO565V TLM 2 FORMAT SIGNAL MON 10-80-030 S-A-38 CRI 0 S.O VDC -- 7.4

J-STOS67V TLM 2 MASTER UNIT 5 VOLT REF 12-01-014 M-A2 V3S 0 5.0 VOC --

J-STO568V TLM 2 SLAVE UNIT 5 VOLT REF 11-03-053 S-A-35 V3S 0 S.O VDC --

P
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TABLE 7-XXIII,DATA PROCESSOR

PROGRAMEDFORMATS, IS PRINTED

ON THE BACK SIDE OF THIS PAGE

TO FACILITATEITS USE WITH THE

DATA PROCESSORDRAWING 7.4.
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f --
/
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TABLE 7-YXTn.- DATA PROCESSOR PROGRAMED FORMATS -"-'_

<ForusewithDwg1.4J

MAINFRAMEFOR_T-WORDLOCATION[_ SUSCOMWOROSFORMAT- FR_2,_ELOCATION
IsICtlZ _ND113) IS/C112.113AND] 14)

SYNC sv_c _ M_ M-w1 a w_ _ CP,A_EI _ 21 31 41 Sl 61 7_ Sl
W01 WD2 _F0-3 MFD-3 M-A_ a.A9 14_W2 M.W4 23 M-AD4 L- M-AO4

11 _Z 13 14 lS 16, 1_ [S 1_ Z0 30 --S-A-19 _ = --S-_-19
a_-I aeo-i aVO-_ U-A2 a-A3 SS S-A-45 < = S-A-4S

;l --S-A0-Wl_ r-- = S-*O-W)
21 z2 2s 2e z7 _s 29 _2 S-AO-WS_ _- = S.Ao=wa

_1 32 11 t4 35 _6 17 3B 39 40 g__4 L M-AD4

_-AI_ M-AI_ M.A]3 M-I14 M_5

@ @ '_ ® .............................

M_INfR_ FORMAT- WOROLOCA110NI1_ S-A-59 S-_-S9
IS/CIll) _1 $-AO-W4 -- $.A0_4

$-AD-W5

N$_C1 '_ _$Y_'C_ F_ e I M.A25 _FO-I M-A1 M.A9 M.W2M'W1ki.WI_'W3 _4 _5.A-14 $.A-24 --S.A.39 S.A.47 --$.A-_,0 $.A.1t --S.A.24 _-S.A.39 --$.147 $.A40

s_ S-_D-7 -- S-AO-_

@ ® ® - _
--$-Ao-z_

_so_s-_o-l_ S-AO-_7
$.A0.8

M
_-W_

I_-^OS
7Z U-_OS --_ -- u-Aos.......... ,,_......_..........._..........._............_........._.....a-w_ _-w_

2s _ M-A04 (

I¢OIES: [_ilNII_BI_L_RArEI$1OO$/_MpLFSPERSECOI4_ 71 _-A_-IO -- 1 --$-_r_.lO

_-s-x-l_ -s-_-so S-A-X2--S-_-5_S-A-_S S-_-I_ S-_-SO--S-_-IZS-A-S2--S-,_-_S

7_ _S-_-_S _S-A-41 s_o-la SA_9 S-AO-_ S-_-SZ_-,_O-ZZ--S_-_ r-s-xo-_9=M-_06
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CSM
S/C l12-11q

TABLE'8-1,- CMC INPUT/OUTPUT CHANNELS ON TELEMETRY

OUTPUT INPUT
BITS '

CHANNEL

,_ 77 11 12 13 14 30 31 32 33
• WDBgb WD91a WDglb WD92a WD92b WD93a WD93b WD94a WD94b

PARITY ISS OCDU RANGING _ S4 +P +PI FAIL WARN ZERO ULLAGE RHC MIC
ForE

OPT _ / RCS -P -P
E COMP EC RANGING RANGING

2 PARITY ACTV _ XFER RHC MIC(B I & 2) EN

TC UPL "_ "_ SPS +Y +Y "_
3 TRAP ACTV RANGING READY RHC MIC

TEMP COAR _ $4 -Y -Y4 ROPTLOC CAUT ALGN RANGING SP/ABT RHC MIC
CMC/MAN

5 NIGHT KEY ,cDU _ _4.-_/ CMC +R +R ZERO/MAN

WTMN. REL ZERO / _ / _ L/O RHC MIC

6 VOLT FLASH EC BL GY -R -R
FAIL EN INLINK ENABLE RHC MIC

COUNTPAIL ERROPR "_ DN GY

WD SEL OCDU +X7
ORD B* FAIL TRANS

SCALAR _ TVC _ GY

._, FAIL ENABLE A* TRANS

9 SCALER TST NB GY IMU +YD FREQ CONN TK/EN SIGN- OPER TRANS

CAUT ZERO TST GY SAT -Y UP
1 O REST OPT ALARM ACT TAKO TRAN S TM

BLK

_ DIS DR

11 0 EN IMU +Z LM UPL
DAC STBY CDU CAGE TRANS ATTACH FASTS

12 T CDU ICOU -Z DNL
31A T FAIL TRANS FAST

RST DR

13 ENG S-_B T CDU IMU FREE/AUTO PIPA
ON INJ 31B Z FAIL FAIL

_ S-IVB RST DR ISS
14 CO T CDU TN HOLD/AUTO PROCEED CMC

32 y ON WARN

_ _ ISSTURN EN DR IMU A/p "_ OSC
15 ON DELAY T6 CDU TEMP CONT ALARMCOMPLETE RUPT X

* GYRO SELECT

_, BITS 7,8,9 GYRO TORQUE

000 NO TORQUE

O 01 NO TORQUE

010 +Y

011 -Y

100 +X

101 -X

110 +Z

_ 111 -Z
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,: CSM
S/C i12-114

TABLE 8-II.- CSM ALARM CODES

ALAR_ CODE
(CODE_ ACTION TI TLE-DESCRI PTION

i_ 00100 NONE NO MARKSINCE LAST MK REJ. - THE
PROCESS OF MARKING SETS BIT i0 OF
MARKSTAT TO ENABLE A MARK REJECT.
IF MARKING IS BEING ACCEPTED BY

PROGRAM WHEN MARK REJECT IS ACTIVATED,
BIT 10 OF MARKSTAT IS FOLI_DTO BE

ZERO. THIS INDICATES NO MARK HAS
BEEN MADE WHICH CAN BE REJECTED.
PROGRAM ALARM WILL BE DISPLAYED.

00113 DETERMINE IF AN NO INBITS - IF A MARKRUPT OR KEYRUPT
INPUT CHANNEL BIT(S) 2 (SAME RUPT) OCCURS AND THE RUPT

FAILURE HAS OCCURRED. ROUTINE DETECTS, BITS I THROUGH 7 ARE
RESET (I.E., NO KEYCODE, MARK OR
MARK REJECT IS PRESENT). PROGRAM
ALARMWILL BE DISPLAYED.

00114 SELECT THE DESIRED MARK MADE BUT NOT DESIRED - THE
PROGP,_NBEFORE TAKING PROGRAM USING THE MARK ROUTINE STORES

MARKSp OR TOO MANY THE NUMBER OF MARKS DESIRED IN BITS
/_'-_, MARKS HAVE BEEN MADE. 12 THROUGH 14 OF MARKSTAT. IF A MARK

NO OTHER ACTION RE- IS MADE WITH NO MARKS DESIRED AS IN-

qUIRED. DICATED BY BITS 12 THROUGH 14 = 0,
PROGRAM ALARM IS DISPLAYED.

00115 PLACE OPTICS SWITCH OPTICS TORQUE REQUEST WITH SWITCH
TO CMC. NOT AT CMC - OCCURS WHEN AN EXTENDED

VERB 41 AND NOUN 91 IS REQUESTED FOR
A COARSE ALIGN OF THE OCDU'S WITH
THE OPTICS MODE SWITCH NOT IN THE
CMC POSITION. THIS WILL RESULT IN
A PROGRAM ALARM DISPLAY.

00116 REZERO THE OPTICS. OPTICS SWITCH ALTERED BEFORE 15 SEC
ZERO TIME ELAPSED - POSITIONING OF
THE OPTICS ZERO SWITCH TO THE ZERO
POSITION INITIATES A COMPUTER

ROUTINE, WHICH HAS A 15 SECOND TIME
DELAY TO ALLOW THE OPTICS TO ZERO

BEFORE RESET OF THE SHAFT AND TRUNNION

COUNTERS. ALTERING OF THE ZERO
SWITCH TO THE OFF POSITION PRIOR TO
COMPLETION OF THE TIME DELAY RESULTS
IN A PROGRAM ALARM DISPLAY.

MSC Form 527A (Mar 6.5)
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:: CSM
S/C 112-114

TABLE 8-11.- CSM ALARM CODES - CONTINUED

ALARM CODE

_OCTAL) ACTION TITLE-DESCRIPTION

00117 WAIT UNTIL INTERNAL OPTICS TORQUE REQUEST WITH OPTICS
USE OF OPTICS IS NOT AVAILABLE - OCCURS WHEN A VERB _

TERMINATED. 41 NOUN 91 IS REQUESTED FOR A COARSE
ALIGN OF THE OCDUIS AND AN INTERNAL

CMC FUNCTION IS USING THE OCDU'S,

I.E., AUTO POSITIONING OF THE OPTICS
OR USE OF THE OCDU DACtS FOR GIMBAL
POSITIONING DURING TVC RESULTING IN

A PROGRAM ALARM DISPLAY.

00120 ZERO THE OPTICS AND OPTICS TORQUE REQUEST WITH OPTICS
PROCEED. 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 I0 : 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. "_

00121 REPEAT MARK. CDUIS NOT GOOD AT TIME OF MARK -
THERE EXISTS IN THE CDUtS FINE ERROR

SWITCHING TRANSIENTS WHICH MAY RESULT
IN ERRONEOUS CDU SANPLINGS AT TIME

OF MARK. A DOUBLE SAMPLING TECHNIQUE
IS USED IN PROGRAM TO DETECT THESE

TRANSIENT% AND SHOULD THEY OCCURj THE
MARK IS IGNORED AND PROGRAM ALARM IS

DISPLAYED.

00205 REF MALF. PROCE- BAD PIPA READING - SERVICER HAS DETEC-

DURES. TED AT LEAST ONE PIPA IS SATURATED
AND IS OUTPUTTING PULSES AT A 3200 PPS

RATE. THIS RESULTS IN A BYPASS OF
i DELTA V COMPUTATIONS AND PROGRAM

ALARM DISPLAY.
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•, CSM
t,

S/C 112-114

TABLE 8-11.- CSM ALARM CODES - CONTINUED

ALARM CODE

(OCTAL) ACT ION T ITLE-DES CRIPT ION

00206 POSITION GIMBAL OUT ZERO ENCODE NOT ALLOWED WITH COARSE

..... OF GIMBAL LOCK & ALIGN AND GIMBAL LOCK - SINCE A ZERO

REPEAT. ENCODE (V40N20) SETS THE PLATFORM

INERTIAL, THE ZEROING ROUTINE IS
CONSIDERED ILLEGAL IF THE ISS IS IN
COARSE ALIGN MODE AND IS IN THE GIMBAL

LOCK REGION. THE ZERO WILL NOT BE

EXECUTED AND PROGRAM ALARM WILL BE
DISPLAYED.

00207 REF MALF. PROCEDURES ISS TURNON REQUEST NOT PRESENT FOR
90 SEC - TURNON OF IMU POWER CAUSES

A TURNON REQUEST INPUT TO THE CMC.
THE CMC INITIATES A 90 SEC DELAY

BEFORE ISSUING TURNON DELAY COMPLETE.

THIS SEQUENCE CAGES THE PLATFORM TO
ALLOW FOR WHEEL RUNUP AND PIPA POWER

SUPPLY WARMUP. REMOVAL OF THE TURNON

REQUEST (IMU POWERDOWN) BEFORE THE
TIME DELAY IS COMPLETE WILL RESULT
IN PROGRAM ALARM.

00210 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.

00211 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.

00212 REF MALF. PROCEDURES PIPA FAIL BUT PIPA NOT BEING USED -

A PIPA FAIL CAN CAUSE AN ISS WARNING

OR PROGRAM ALARM ONLY DEPENDING ON
THE STATE OF BIT I OF IMODES 30.

THIS BIT IS CONTROLLED BY AVERAGE G
_" WHICH ALLOWS FOR AN ISS WARNING WHEN

THE PIPA INPUT IS BEING USED AND INHI-
BITS IT WHEN NOT IN USE. WHEN NOT IN

USE, AND PROVIDING THE PROGRAM CAUTION

INHIBIT (BIT 5 IMODES 30) IS RESET,
A PROGRAM ALARM WILL BE DISPLAYED.

8-?



:: CSM _,
S/C 112-114

TABLE 8-II.- CSM ALARM CODES - CONTINUED

ALARM CODE

(OCTAL) ACTION TITLE-DESCRI PT ION

00213 REF MALF. PROCEDURES IMU NOT OPERATING WITH TURNON REC_UEST
- UPON RECEIPT OF A TURNON REQUEST,
THE CMC WILL CHECK THE OPERATE BIT

(BIT 9 IMODES 30). IF THE OPERATE
BIT INDICATES THE IMU IS NOT POWERED

UP, A PROGRAM ALARM WILL BE DISPLAYED.

00214 REACTIVATE IMU IF PROGRAM USING IMU WHEN TURNED OFF -
PROGRAM USING'IMU IS WHEN THE IMU IS TURNED OFF, AS

CRITICAL - OTHERWISE INDICATED BY BIT 9 IMODES 30, THE
TERMINATE PROGRAM. CMC CHECKS THE STATUS OF BIT 8 FLAG-

WORD 0 (IMU IN USE FLAG). IF A

PROGRAM HAD BEEN USING THE IMU AND

HAD SET THIS BIT, A PROGRAM ALARM
WILL BE DISPLAYED.

00217 REF MALF. PRocEDuRES 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

(PRIMARILY P51 OR P53). THE ERROR
RETURN IS TO ROUTINE CURTAINS WHICH
CAUSES A PROGR;V4 ALARM DISPLAY.

00220 REALIGN IMU. IMU NOT ALIGNED (BAD REFSI"IvIAT)- ANY
MAJOR PROGRAM WHICH USES THE IMU
ATTITUDE INFORM._TION AND THE REFSFV_AT

WILL PERFORM A CHECK WITH ROUTINE

R02BOTH, ON THE REFSMMAT FLAG (BIT 13
OF FLAGWORD 3) AND THE IMU OPERATE

BIT (BIT 9 OF IMODES 30)p TO INSURE
THE IMU IS OPERATING AND THE REFSMMAT

IS VALID. THE THRUSTING x ALIGNMENT,
AND NAVIGATION PROGRAMS ALL USE THIS

INFORMATION; AND, IF THE REFSI_MAT
IS FOUND INVALID WHILE THE IMU IS

OPERATING, A PROGRAM ALARM WILL BE
DISPLAYED.

00401 MANEUVER AND REINITIATE DESIRED ANGLES YIELD GIMBAL LOCK -
PROGP,;V'ITO AVOID GIMBAL CALCGA COMPUTES DESIRED IMU GIMBAL
LOCK. ANGLES FROM A SET OF N.B. VECTORS AND

DESIRED S.M. VECTORS FOR PRELAUNCH -_
AND INFLIGHT ALIGNMENT PROGRAMS. IF
THE DESIRED IMU ATTITUDE WILL RESULT

IN A MIDDLE GIMBAL ANGLE OF GREATER

THAN 60° , GLOK FAIL (BIT 14 OF FLAG-
WORD 3) IS SET AND PROGRAM ALARM IS
DISPLAYED.

r
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:¢ CSM

S/C 112-114

TABLE 8-II.- CSM ALARM CODES - CONTINUED

ALARM CODE

_OCTAL) ACTION TITLE-DESCRI PTI ON

00402 CREW MUST TORQUE CREW MUST HONOR 2ND MINKEY TORQUE
_" PLATFORM BACK TO _ - SET IN P52 DURING RENDEZVOUS

PRE-PLANE CHANGE SEQUENCE WHEN CREW HAS TORQUED PLAT-
ALIONIVENT. FORM FOR PLANE CHANGE BUT FAILED TO

TORQUE BACK TO PRE-PLANE CHANGE ALIGN-
MENT.

00404 i. TERMINATE, REINITIATE TARGET OUT OF VIEW (At, > 90 DEG_ -

PROGRAM, AND RESELECT IF A SELECTED STAR IS OCCULTED BY
A NEW PAIR OF STARS. EARTH, SUN, MOON OR IF COMPUTATION

OF DESIRED TRUNNION ANGLE IS GREATER

2. MANEUVER AND PROCEED THAN 90°t THE CULTFLAG (BIT 7 OF
WITH RECOMPUTATION OF FLAGWORD 3) WILL BE SET. PROVIDING

DESIRED OPTICS ANGLES. 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.

00405 I. PROCEED WITH SIGHT- TWO STARS NOT AVAILABLE - IF THE STAR
INGS USING MANUALLY SELECTION ROUTINE CANNOT FIND TWO

f-. SELECTED STARS. STARS WHICH ARE NOT OCCULTED BY THE
SUN, EARTH, OR MOON, AND DO NOT HAVE

2. MANEUVER AND RECYCLE SATISFACTORY ANGLE SEPARATION, TRUN-

THROUGH THE STAR NION DRIVE IS INHIBITED AND PROGRAM
SELECTION ROUTINE. ALARM AND ERROR CODE 405 WILL BE

DISPLAYED WITH AN OPTIONAL CREW

RESPONSE REQUIRED.

00406 ACTIVATE P20 BEFORE RENDEZVOUS NAVIGATION NOT OPERATING -

REQUESTING SIGHTINGS. REQUESTS FOR RENDEZVOUS SIGHTING
MARKS (V57, V54) ARE REJECTED IF THE
RENDEZVOUS NAVIGATION PROGRAM (P20)
IS NOT RUNNING AS INDICATED BY THE

RNDVZFLG (FWI BIT 7) AND THE TRACKFLG

(FWI BIT 5). IF THE REQUEST IS MADE,
A PROGRAM ALARM WILL BE DISPLAYED AND

THE REQUEST IS TERMINATED.

00421 i. GROUND UPDATE S.V. W-MATRIX OVERFLOW - IF, DURING STATE

VECTOR UPDATE, THE ORBITAL INTEGRATION
2. PERFORM SUFFICIENT PACKAGE DETECTS AN OVERFLOW IN ANY

f_ NUMBER OF NAVIGATION W-MATRIX ElFIVIENT,AN ERRONEOUS STATE
MARKS TO REINITIA- VECTOR WILL RESULT AND A PROGRAM ALARM

LIZE W-MATRIX AND WILL BE DISPLAYED.
ELIMINATE S.V. ERROR.

MSC Form 527A (Mar 65)
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S/C 112-114

TABLE 8-II.- CSMALARMCODES- CONTINUED

ALARMCODE

(OCTAL) ACTION TITLE-D,ESCRIPTION

00600 RECYCLETO START OF IMAGINARYROOTSON FIRST ITERATION -
PROGRAM AND ADJUST IF ON THE FIRST ITERATION FOR THE
INPUT PARAMETERS. PRE-CSI MANEUVER NO REAL SOLUTION

EXISTS FOR AN EQUATION DEFINING TPI
LINE OF SIGHT FROM THE ACTIVE VEHICLE,
THE PROGRAM IS EXITED AND PROGRAM

ALARM IS DISPLAYED WITH ERROR CODE
600.

00601 RECYCLE AND ADJUST PERIGEE ALTITUDE LIMIT P MIN 1 - IF
INPUT PARAMETERS FOR THE ALTITUDE OF PERIGEE AFTER THE
NEW SOLUTION. COMPUTED CSI MANEUVER IS LESS THAN

THE LIMIT OF 35K FT (LUNAR ORBIT) OR

85 N.MI. (EARTH ORBIT), A PROGRAM
ALARM WILL BE DISPLAYED WITH ERROR
CODE 601.

00602 RECYCLE AND ADJUST PERIGEE ALTITUDE LIMIT P MIN 2 - IF
INPUT PARAMETERS FOR THE ALTITUDE OF PERIGEE AFTER THE
NEW SOLUTION. COMPUTED CDH MANEUVER IS LESS THAN

THE LIMIT OF 35K FT (LUNAR ORBIT) OR
85 N.MI. (EARTH ORBIT), A PROGRAM ALARM
WILL BE DISPLAYED WITH ERRORCODE
602.

00603 RECYCLE AND ADJUST CSl TO CDH TIME LIMIT P MIN 22 - IF
INPUT PARAMETERS FOR THE COMPUTED aT BETWEEN THE CSI AND
NEW SOLUTION. CDH MANEUVERS FOR THE CSI OR CDH

MANEUVER SOLUTION IS LESS THAN
10 MINUTES, A PROGRAM ALARM WILL BE
DISPLAYED WITH ERROR CODE 603.

00604 RECYCLE AND ADJUST CDH TO TPI TIME LIMIT P MIN 23 - IF
INPUT PARAMETERS FOR THE COMPUTED AT BETWEEN THE CDH AND
NEW SOLUTION. TPI MANEUVERS FOR THE CSI MANEUVER

SOLUTION IS LESS THAN I0 MINUTES, A
PROGRAM ALARM WILL BE DISPLAYED WITH
ERROR CODE 604.

00605 RECYCLE THE PROGRAM NUMBER OF ITERATIONS EXCEEDS LOOP
USING ALTERED INPUT MAXIMUM - THE MANEUVER SOLUTION
PARAMETERS. DESIRED IS A RESULT OF A NUMBER OF

PROGRAM ITERATIONS. IF THE NUMBER
OF ITERATIONS EXCEEDS 15 WITH NO
SOLUTION, A PROGRAM ALARM IS DISPLAYED
WITH ERROR CODE 605.

8-i0



CSM
"f .... SiC I12-I14

TABLE 8-1I.- CSM AI.JV@_CODES " CONTINUED

ALARM CODE

(OCTAL) ACT ION TITLE-DESCRIPTION

00606 IF NO SOLUTION IS DV EXCEEDS MAXIMUM - IF TWO SUCCEEDING

FOUND, THE PROGRAM ITEPJkTIONSYIELD A DV SOLUTION FOR
f--. MUST BE RECYCLED. THE CSI MANEUVER OF GREATER THAN 1000

FT/SEC, A PROGRAM ALARM WILL BE
DISPLAYED WITH ERROR CODE 606.

00611 PROCEED WITH DISPLAYS NO TIG FOR _LEyATION AINGL_- THE PRE-
OR RECYCLE PROGRAM WITH CDH PROGRAM USES THE TPI TIME AND THE
NEW INPUT PARAMETERS. ELEVATION ANGLE (DESIRED LINE OF

SIGHT,TO PASSIVE VEHICLE AT TPI)
COMPUTED IN THE PRE-CSIMANEUVER
PROGRAM. IF NO CDH SOLUTION IS FOUND

FOR THE DESIRED E ANGLE AND TPI TIME,
A PROGRAM ALARM IS DISPLAYED WITH
ERROR CODE 611.

00612 DELAY COMPUTATIONS STATE VECTOR IN WRONG SPHERE OF
UNTIL VEHICLE CO- INFLUENCE - THE RETURN-TO-EARTH
ORDINATES ARE IN TARGETING COMPUTATIONS ARE VALID ONLY
EARTH SPHERE. IF THE VEHICLE IS OUTSIDE THE LUNAR

SPHERE OF INFLUENCE. IF CM00NFLAG
(BIT 12 FWD8) IS SET INDICATING

LUNAR SPHERE, THE RESULT WILL INDIREC-
TLy BE A DISPLAY OF PROGRAAIALARM WITH

"- ERRORCODE 612.

00613 RECYCLE PROGRAM AND REENTRY ANGLE OUT OF LIMITS - IF THE
ADJUST INPUT PARAMETER. PRECISION TRAJECTORY SOLUTION FOR THE

REENTRY ANGLE HAS NOT CONVERGED TO

THE CONIC SOLUTION WITHIN LIMITSj A
PROGRAM ALARM WILL BE DISPLAYED WITH
ERROR CODE 613.

00777 REF MALF. PROCEDURE PIPA FAIL CAUSED THE ISS WARNING -

G&N 6. WHEN AN ISS FAIL INPUT (IMU, CDU,
PIPA) IS DETECTED BY T4RUPT, THE
INPUT WHICH CAUSESTHE 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,
10) WHICH ARE NOT INHIBITED (BITS 4, 3_
AND 13 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.

01102 REF MALF. PROCEDURES. CMC SELF TEST ERROR - IF AN ERROR IS

DETECTED DURING THE CMC SELF TESTp
REGARDLESS OF OPTION_ A PROGRAM ALARM
WILL BE DISPLAYED.
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* S/C 112-114 "_""

TABLE 8-II.- CSM ALARM CODES - CONTINUED

ALARM CODE

(OCTAL) ACTION TITLE-DESCRIPTION

01105 REF MALF. PROCEDURES 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 OUTCOUNTERS WITH THE NEXT TWO

WORDS OF THE DOWNLIST. RECEIPT OF
THE DOWNLINK END PULSE IS ENABLED AT

A RATE OF 100 PPS. IF TWO END PULSES

ARE RECEIVED WITHIN A 10 MSEC PERIOD,
THE DOWNLINK TOO-FAST BIT (CH33 BIT 12)

IS RESET AND WHEN DETECTED BY THE

T4RUPT ROUTINE, A PROGRAM ALARM IS
DISPLAYED.

01106 REF MALF. PROCEDURES UPLINK TOO FAST - TRANSMISSION OF
BACH SERIAL UPLINK BIT IS ENABLED AT

A 6400 PPS RATE. IF TWO UPLINK BITS

(EITHER I'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.

01107 REF MALF. PROCEDURES. PHASE TABLE FAILURE - ASSUMING

IMU REALIGN MAY BE ERASABLE MEMORY IS _ESTROYED - AT
NECESSARY. VARIOUS POINTS IN A PROGRAM, THE

PHASE TABLE IS SET UP TO ESTABLISH

A RESTART POINT IN THE PROGRAM SHOULD

A RESTART OCCUR. ESSENTIALLY, TWO

TABLES ARE SET UP, ONE BEING THE INVERSE
OF THE OTHER. THESE TABLES ARE CHECKED

FOR AGREEMENT DURING A RESTART. IF

PHASE TABLE DISAGREEMENT OCCURS IT IS
ASSUMED THAT ERASABLE MEMORYHAS BEEN

ALTERED, AND A FRESH START IS PER-
FORMED. E MEMORYMUST THEN BE
REESTABLISHED. DETECTION OF THE ABOVE
RESULTS IN A PROGRAMALARM DISPLAY.

01301 RECYCLE PROGRAM WHICH ARCSIN - ARCCOS INPUT ANGLE TOO LARGE -
IS UTILIZING COMPUTA- IF THE ARCSIN OR ARCCOS IS GREATER

TIONS. THAN I, THE COMPLEMENT ROUTINE WILL
DISPLAY A PROGRAM ALARM.
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TABLE 8-11.- CSM ALARM CODES - CONTINUED

ALARM CODE

_OCTAL) ACT ION TITLE-DESCRIPTION

01407 REF MALF. PROCEDURES V_ INCREASING - A CHECK IS MADE IN
jf.... P40s WHICH ESSENTIALLY CHECKS THAT

THE DIRECTION OF THE MEASURED DV
ACCUMULATED IS THE SAME AS THAT OF

Vg. IF THRUST IS IN THE WRONG
DIRECTION, A PROGRAM ALARM IS DISPLAYED.

1426 REALIGN OR USE EMS IMU UNSATISFACTORY - A CHECK IS MADE
FOR ENTRY. 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.

1427 FDAI DISPLAY IS IMU REVERSED - IF THE -Y SM VECTOR
REVERSED. IS WITHIN -30° OF THE (V X R) VECTOR

(SEE ALARM CODE 1426), A PROGRAM ALARM
WITH ERROR CODE 1427 IS DISPLAYED.

1520 WAIT UNTIL MODE V37 REQUEST NOT PERMITTED AT THIS
CHANGE IS PERMITTED TIME - IF A MAJOR MODE CHANGE REQUEST
OR CALL P00 BEFORE IS MADE DURING IMU INITIALIZATION
CALLING DESIRED (IMODES)0 BIT 6) OR IF OTHER THAN

PROGRAM. A P00 REQUEST IS INHIBITED BY ANOTHER
PROGRAM, A PROGRAM ALARM WILL BE
DISPLAYED.

01600 REPEAT TEST PROGRAM OVERFLOW IN DRIFT TEST - THIS ALARM
FOR VALID DATA. IS PECULIAR TO PRELAUNCH TESTING ONLY

AND IS MECHANIZED FOR A COMPUTATIONAL
OVERFLOW IN THE PRELAUNCH GYRO DRIFT
TEST. THIS OVERFLOW WILL RESULT IN
A PROGRAM ALARM DISPLAY.

01601 REPEAT TEST PROGRAM BAD IMU TORQUE- THIS ALARM IS THE
AS TEST RESULTS MAY RESULT OF A BAD RETURN FROM THE IMU
BE INVALID. STALL ROUTINE IN THE PRELAUNCH ALIGN-

MENT PROGRAM. IT IS INDICATIVE OF A

BAD COARSE ALIGN OR IMU TORQUE AND
WILL RESULT IN A PROGRAM ALARM DISPLAY.
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TABLE 8-11.- CSM ALARM CODES - CONTINUED

ALARM CODE

(OCTAL) ACTION TITLE-DESCRIPTION

01703 PROCEED. TIG WILL INSUFFICIENT TIME FOR INTEGRATION -
SLIP BY AN AMOUNT TIG WAS SLIPPED - IN THE BURN PROGRAM,
NECESSARY TO ALLOW THE STATE VECTOR IS INTEGPU_TED TO

FOR INTEGRATION. 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.

03777 REFER TO MALF. PROCEDURE ICDU FAIL CAUSED THE ISS WARNING -
G&N 6. WHEN AN ICDU FAIL (IMODES 30 BIT 12)

IS DETECTED BY T4RUPT ROUTINE WITH

NO FAIL INHIBIT PRESENT, ISS WARNING

IS DISPLAYED, AND THE ROUTINE VARALARM
WILL GENERATE AN ERROR CODE OF THE

FAIL BIT VALUE MINUS I (04000 - I =
03777) AND WILL DISPLAY A PROGRAM

ALARM.

04777 REFER TO MALF. PROCEDURE ICDU t PIPA FAILS CAUSED ISS WARNING -
G&N 6. WHEN BOTH ICDU (IMODES 30 BIT 12)

AND PIPA (IMODES 30 BIT I0) UNINHIBITED
FAILS ARE DETECTED BY THE T4RUPT

ROUTINE, ISS WARNING IS DISPLAYED,
AN ERROR CODE OF THE FAIL BIT VALUES

MINUS I (05000 - i = 4777) IS GENERATED
AND A PROGRAM ALARM IS DISPLAYED.

07777 REFER TO MALF. PROCEDURE IMU FAIL CAUSED THE ISS WARNING -
G&N 6. WHEN _ UNINHIBITED IMU FAIL (IMODES

30 BIT 13) IS DETECTED BY THE T4RUPT

ROUTINE, ISS WARNING IS DISPLAYED,
AN ERROR CODE OF THE FAIL BIT VALUE

MINUS i (10000 - I = 07777) IS

GENERATED, AND A PROGRAM ALARM IS
DISPLAYED.

10777 REFER TO MALF. PROCEDURE IMUt PIPA FAILS CAUSED THE ISS WARNING -
G&N 6. WHEN BOTH UNINHIBITED IMU FAIL (IMODES

30 BIT 13) AND PIPA FAIL (IMODES 30

BIT 10) ARE DETECTED BY T4RUPT ROUTINE,
ISS WARNING IS DISPLAYED_ AN ERROR CODE
OF THE FAIL BIT VALUES MINUS I (11000

- I = 10777) IS GENERATED, AND A PROGRAM
ALARM IS DISPLAYED.

13777 REFER TO MALF. PROCEDURE IMU r ICDU FAILS CAUSED THE ISS WARNING -
G&N 6. WHEN BOTH UNINHIBITED IMU FAIL (IMODES

30 BIT 13) AND ICDU FAIL (IMODES 30
BIT 12) ARE DETECTED BY THE T4RUPT

ROUTINE, ISS WARNING IS DISPLAYED, AN
ERROR CODE OF THE FAIL BIT VALUES MINUS

I (14000 - i = 13777) IS GENERATED,

AND A PROGRAM ALARM IS DISPLAYED. y-.....
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TABLE 8-11.- CSM ALARM CODES - CONTINUED

ALARM CODE

(OCTAL3 ACTI ON TITLE-DESCRI PTI ON

14777 REFER TO MALF. PROCEDURE IMU, ICDU, PIPA FAILS CAUSED ISS

F- G&N 6. WARNING - WHEN UNINHIBITED IMU FAIL,

(IMODES 30 BIT 133, PIPA FAIL (IMODES
30 BIT 10), AND ICDU FAIL (IMODES 30

BIT 12) ARE DETECTED BY T4RUPT ROUTINE`,
ISS WARNING $$ DISPLAYED`, AN ERROR
CODE OF THE FAIL BIT VALUES MINUS I

(15000 - 1 = 14777) IS GENERATED, AND
A PROGRAM ALARM IS DISPLAYED.

20430 UPLINK NEW S.V. INTEGRATION ABORT DUE TO SUBSURFACE

S.V_.__..-IF STATE VECTOR POSITION MAGNI-
TUDE BECOMES TOO LOW DUE TO A "BAD"

S.V. CAUSING OVERFLOW IN THE INTEGRA-
TION ROUTINE WHICH RECTIFICATION

CANNOT ELIMINATE, A SOFTWARE RESTART

IS GENERATED AND,, PROVIDING AVERAGE-G
IS NOT RUNNING, ALL RESTART GROUPS
ARE RESET. PROGRAMALARM WILL BE

• DISPLAYED AND PROGRAM FLOW WILL ENTER
GOTOPOOH.

20607 RECYCLE PROGRAM WITH NO SOLUTION FROM TIME THETA OR TIME

ADJUSTED INPUT RADIUS ROUTINE - THESE ROUTINES PRO-

PARAMETERS. 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 HYPERBOLIC
AND THE DESIRED TRANSFER ANGLE LIES
BEY(I)ND THE ASYMPTOTE TO THE TRAJECTORY
OR THE ECCENTRICITY OF ORBIT IS LESS

THAN 2-18`, NO SOLUTION IS AVAILABLE
FOR "file ROUTINE AND A POODOOALARM WILL
OCCUR. A SOFTWARE RESTART WILL BE
GENERATED., AND PROGRAMALARM WILL BE
DISPLAYED WITH AN ENTRANCE TO GOTOPOOH.

20610 RECYCLE PROGRAM LAMBDA LESS THAN UNITY - IF THE POSI-

AND ADJUSTING TION VECTOR IS LESS THAN 400,000 FT
ABOVE THE PAD RADIUS AT TIG FOR THE
RTE MANEUVER`, THIS SIGNIFIES THE POSI-

_ TION VECTOR IS TOO SMALL FOR THE

MANEUVER. PROGRAM ALARM WILL BE .
DISPLAYED`, AND "PROGRAMWILL PROCEED TO
GOTOPOOH.
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TABLE 8-I I.- CSM ALARM CODES - CONTINUED

ALARM CODE

(OCTAL) ACTION TITLE-DESCRIPTION

21206 REF MALF. PROCEDURES. 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 PROGP,AM TO PUT A JOB TO SLEEP

USING THESE LOCATIONS, A PROGRJV_ ALAP,M
IS DISPLAYED, A SOFTWARE RESTART IS

EXECUTED, AND THE PROGRAM WILL PROCEED
TO GOTOPOOH.

21210 REF MALP. PROCEDURES. TWO PROGRAMS USING SAME DEVICE AT
SAME TIME - IF TWO JOBS TRY TO UTILIZE

ANY OF THE STALL ROUTINES OR THE AUTO

MANEUVER ROUTINE, ALL OF WHICH CONTAIN
RETURN ADDRESS INFORMATION TO THE PROGFUV,I

USING THESE DEVICES; A PROGRAMALARM
WILL BE DISPLAYED, A SOFTWARE RESTART I

IS EXECUTED, AND THE PROCESSING WILL
PROCEED TO GOTOPOQH.

21302 REF MALF. PROCEDURES. SQRT CALLED WITH NEGATIVE ARGU_ZNT -
IF A SQLLa,RE ROOT IS ATTEMPTED WITH A
NEGATIVE NUMBER WHICH IS LESS NEGATIVE

THAN -2-14 , THE SQUARE ROOT IS 0.
IF THE ARGUMENT IS MORE NEGATIVE THAN

-2-14, A PROGRAM ALARM IS DISPLAYED,

A SOFTWARE RESTART IS EXECUTED, AND
PROCESSING PROCEEDS TO GOTOPOOH.

8-16

MSC Form 527A (Mar 65) _--\



_- ;: CSM
S/C I12-114

TABLE 8-II.- CSM ALARM CODES - CONTINUED

ALARM CODE

<OCTAL) ACTION TITLE-DESCRIPTION

21501 REF FVkLF.PROCEDURES. 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 PATTERNp A PROGRAM ALARM WILL
BE DISPLAYED,.A SOFTWARE RESTART IS
EXECUTED,.AND PROCESSING WILL PROCEED
TO GOTOPOOH. AN ERROR FOR AN EXTERNAL
USER OF THE DSKY WILL RESULT IN AN
OPERATE ERROR LIGHT.

21502 REF MALF. PROCEDURES. ILLEGAL FLASHING DISPLAY - IF A REQUEST
FOR A FLASHING DISPLAY IS MADE WITH
ONE ALREADY ACTIVATED IN THE DISPLAY

SYSTEM,.A PROGRAM ALARM WILL BE DISPLAYED
AND PROCESSING WILL PROCEED TO GOTOPOOH.

21521 DO NOT REQUEST POI`, POtt PO7 ILLEGALLY SELECTED - AT LIFTOFF
PO7 AFTER LIFTOFF. WHEN Pli IS STARTED,.THE NODOPO1 FLAG

(FWI BIT 12) IS SET AND REMAINS SET
THEREAFTER. IF POt`,PO7 ARE ATTEMPTED
AFTER LIFTOFF`,THE STATE OF THE FLAG
BIT WILL CAUSE A PROGRAM ALARM DISPLAY`,

_ A SOFTWARE RESTART,.AND PROCESSING WILL
PROCEED TO GOTOPOOH.

31104 REF MALF. PROCEDURES. DELAY ROUTINE BUSY - THE ROUTINE
DELAYJOB C.J_NHANDLE FOUR DELAY REQUESTS.
IF MORE THAN FOUR JOBS ATTEMPT TO USE

THE ROUTINE,.A BAILOUT ABORT IS GENERA-
TED WHICH PERFORMS A SOFTWARE RESTART
FOR A RESTARTABLE PROGFLAM. PROGRAM
ALARM IS DISPLAYED.

31201 REF NALF. PROCEDURES. 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.

31202 REF MALF. PROCEDURES. EXECUTIVE OVERFLOW - NO CORE SETS -
WHENA JOB IS REQUESTED,THE EXECUTIVE
ROUTINE PLACESTHE JOB ON THE CORESET
LIST AND RESERVESA CORESETAREA FOR
USE BY THE JOB. IF NO CORE SETS ARE
AVAILABLE TO SCHEDULEA REQUESTEDJOB..
A BAILOUT ABORT IS GENERATEDWHICH PER-
FORMSA SOFTWARERESTARTAND DISPLAYS
PROGRAMALARM.
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TABLE 8-II.- CSM ALARM CODES - CONCLUDED

ALARM CODE

(OCTAL) ACTION TITLE-DESCRIPTION

31203 REF MALF. PROCEDURES. WAITLIST OVERFLOW - TOO MANY TASKS -
THE WAITLIST ROUTINE HAS CAPABILITY

OF SCHEDULING 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 DIS-
PLAYS PROGRAM ALARM.

31211 REF MALF. PROCEDURES. ILLEGAL INTERRUPT OF EXTENDED VERB -
THE MARKING SYSTEM PERFORMS A CHECK

OF THE EXTENDED VERB ACTIVITY BITS

(EXTVBACT BITS 2, 3) BEFORE THE MARK
SYSTEM IS ACTIVATED. IF THE MARK
SYSTEM INTERRUPTS AN EXTENDED VERB

IN pROCESS, A BAILOUT ABORT IS GENERA-
TED WHICH PERFORMS A SOFTWARE RESTART,

AND A pROGRAM ALARM IS DISPLAYED.
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TABLE 8-III.- G&N/SCA ASSOCIATED POWER SUPPLY/POWER SWITCH

I
OPTICS ISS 2.5 VDC

3200 HZ
f--_ PARAMETERS NAME OPERATE OPERATE REF BIAS

PWR PWR CGII10V #I

CG0001V DIG DATA 40 BITS X

CGI040V PIPA +120 VDC x x x

CGI110V TM BIAS 2,5 VOC X X X

CG1201V IMU 28V 800 HZ X X

CG1331V 3.2 l_dZ 28V SUPP X x

CG1513X IMU HTR +28 VOC X

CG1523X CMC OPER +28 VDC x x

CG1533X OPTX OPER +28 VDC X

CG2112V IG RSVR SIN X X X

CG2113V IG RSVR COS X X X

CG2117V IGA SERV ERR X X X X X

CG2142V MG RSVR SIN X X X

/ "_ CG2143V MG RSVR COS X X X

CG2147V MGA SERV ERR X X X X X

CG2172V OG RSVR SIN x X X

CG2173V OG RSVR COS X X X

CG2177V OGA SERV ERR X X X X X

CG2300T PIPA TEMP X

_:CG3721V SHFT CDU DAC OUT X X X X

*CG3722V TRUN CDU DAC OUT X X X X

CGS040X _ WARNING X X X

_he OPTICS OPERATE power may be off during an SPS burn. In this case, %he shaft and trunion CDU DAC

outputs will still be operational because a TVC relay operated during the burn switches the 28V 800 cycle
power from the OPTICS 800 cycle source to the ISS 800 cycle source. The 28 Vdc power to the DAC's is

"ored" from the ISS OPERATE or OPTICS OPERATE power sources.
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