





















































































































































































































































































































































ND-1021043

MANUAL BLOCK |1 PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM
Table 3=VII. Location and Functions of PSA Modules
Module Module Assembly Name and Function Location

Part Number

2007110-011

2007111-021

2007111-021

2007111-021

800 cps 1% amplifier
Provides resolver and tachometer
excitation for OSS, and reference for
800 cps 5% amplifier.

Schematic 2010008

800 cps 5% amplifier
Supplies 28 volts 800 cps for IMU blowers
and PIP heaters and 28 volts 800 cps
phase A IRIG wheel power.

Schematic 2899010

800 cps 5% amplifier
Supplies 28 volts 800 cps for IMU blowers
and PIP heaters and 28 volts 800 cps
phase B IRIG wheel power.

Schematic 2899010

800 cps 5% amplifier
Supplies excitation for trunnion and shaft
motors in SXT and SCT.

Schematic 2899010
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ND-1021043

BLOCK 11 PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM MANUAL

Table 3=VII. Location and Functions of PSA Modules

Module Module Assembly Name and Function Location
Part Number

2007112-011 800 cps AAC, filter and multivibrator
Supplies and regulates 800 cps voltage to | -
IMU 1% power amplifier. ||

Schematic 2010009 J__l‘l [
N
i
]
l

2007112-011 800 cps AAC, filter and multivibrator
Supplies and regulates 800 cps voltage I —
to optics 1% power amplifier. - -~

Schematic 2010009

I

2007113-011 G and N subsystem supply filter
Filters 0 and 28 vdc power for ] [ ]
ISS standby power. = —

Schematic 2010078

2007113-011 G and N subsystem supply filter
Filters 0 and 28 vdc power for [
ISS operate power. - B

Schematic 2010078 —
]

(Sheet 4 of 9)
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MANUAL BLOCK |1 PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM

Table 3-VII. Location and Functions of PSA Modules

Module Module Assembly Name and Function Location
Part Number

-

2007113-011 G and N subsystem supply filter
Filters 0 and 28 vdc power for ‘ ]
OSS operate power. ] .

Schematic 2010078

| |
2007114-011 Gimbal servo amplifier (three) ] |
-021 Amplifies outer gimbal (O), middle e o
with ECP 461% gimbal (M), and inner gimbal (I) error ¢ l .
and supplies correction signals to I —
gimbal torque motors. =TT 1
J -
Schematic 2010004 (2010791 | ]
with ECP 461%) 1] ll
o (|
2007117-011 IMU auxiliary b

Indicates out of tolerance conditions on l F—
3,200 cps 28 v rms, 800 cps 28 v rms, - -
and gimbal error signals provides IMU | -
turn-on moding discrete; and indicates
IMU temperature out of tolerance to
telemetry.

Schematic 2010082

]

angt

(I
2007118-011 Motor drive amplifier =
(2010734-011 Drives SXT trunnion motor. ] | I
with ECP 352%) = o
Schematic 2010021 (2010733 l S
with ECP 352%) ;' 1
_——ll ll -

*See table 3-IY for effectivity.
(Sheet 5 of 9)
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BLOCK [ PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM MANUAL

Table 83-VII. Location and Functions of PSA Modules

Module Module Assembly Name and Function Location
Part Number
2007118-011 Motor drive amplifier — ]
(2010734-011 Drives SXT shaft motor. | )
with ECP 352%) - -
Schematic 2010021 (2010733 [ 11 1
with ECP 352%) — | ]
‘ [—l
l |
2007118-011 Motor drive amplifier !l_‘l 1
Drives SCT trunnion motor. ] ‘ -
Schematic 2010021 10 ]
ety . LI
| |
N CT 1
2007118-011 Motor drive amplifier —
Drives SCT shaft motor. | ]
Schematic 2010021 [ Jll [
]
— I L
l |
1 I
2007120-011 Optics load compensation — L.
Provides power factor correction for | )
800 cps 1% and 5% power supplies. — —
Schematic 2010001 T -
. L]
|
| |
*See table 3-1Y for effectivity.
(Sheet 6 of 9)
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MANUAL BLOCK 11 PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM
Table 3-VII. Location and Functions of PSA Modules
Module Module Assembly Name and Function Location

Part Number

2007121-011

2007122-011

2007123-011

2007123-011

Two speed switch
Provides signal selection for switching
null seeking servo loops from coarse to
fine resolver error detection.

Schematic 2010023

Cosecant generator
Maintains image trace of optics at con-
stant rate regardless of trunnion angle
in resolved mode.

Schematic 2010068

Relay (three)
Provides relay switching for optics
control.

Schematic 2010025

Relay
Provides relay switching for IMU
control.

Schematic 2010025

T
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BLOCK 11 PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM MANUAL

Table 3-VII, Location and Functions of PSA Modules

Module Module Assembly Name and Function Location
Part Number

2007124-011 Anti-creep electronics L | L

(removed by Removes B+ from motor drive amplifiers [ -

ECP 590%) when optics hand controller output drops - L
below certain limits and thus prevents

optics from drifting. [
Schematic 2010014 T

2007126-011 Optics automatic operate relay =
Provides signals to STAR PRESENCE ]
and STAR ACQ lamps and contains - ||
relays for computer control of optics.

]

Schematic 2010026

—

2007128-011 SCT moding
Provides fixed input to SCT 1X re- I ]
solver corresponding to 25° — —
offset in SCT and provides optics
moding capability.

[
|
Schematic 2010027 !

-

2007132-011 IMU load compensation
Provides power factor correction for | ]
800 cps 1% and 5% power supplies. ] 1

r
=

Schematic 2010076 | o .

*See table 3-1Y for effectivity.
(Sheet 8 of 9)
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MANUAL BLOCK 11 PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM

Table 3-VII. Location and Functions of PSA Modules

Module Module Assembly Name and Function Location
Part Number
2007161-011 Reticle light dimmer !l_ l [
Provides circuitry for controlling —
brightness of SXT and SCT reticle I
lamps. ] ]
Sch tic 2010074 -
chematic ‘ ]
T Y
| ]

2007166-011 Pulse torque power supply
Schematic 2010087
(See part number 2007106-011.)

2010734-011 Motor drive amplifier
Schematic 2010733
(See part number 2007118-011,)

(Sheet 9 of 9)
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BLOCK [ PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM MANUAL

Table 3-VIII. PSA Test Points for Jack 45J1

Pin Signal Pin Signal
Number Description Number Description
1 MG coarse error (high) 17 MG TM current (high)
2 CMC temperature 18 IG servo amplifier test input
monitor (low)
19 Y PIPA error monitor (high)
3 . IG coarse error (high)
' 20 X PIPA error monitor (high)
4 OG coarse error (high)
21 CNTRL 2 ACE
5 MG fine error (high)
22 CMC +14. 5 vde
6 MG servo amplifier
test input 23 OG AC D/A error to FDAI
(high)
7 OG servo amplifier
test input 24 IG AC D/A error to FDAI
(low)
8 CMC temperature moni-
tor (high) 26 CDU +4 vdc supply
9 CMC + 4 vdc 27 CDU common
10 MG AC D/A error to 31 +20 vde
FDAI (low)
32 PIPA Calibration Module
11 MG AC D/A error to Temperature (high)
FDATI (high) ’
33 -28 vdc
12 Shaft fine error (high)
34 OG TM current
13 Trunnion fine error
(high) 35 IG TM current
14 IG fine error (high) 37 Y PIPA error monitor (low)
15 OG fine error (high) 38 X PIPA error monitor (high)
16 IMU 0 vdc 39 Inhibit computer power fail

(Sheet 1 of 2)
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BLOCK I1 PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM

MANUAL
Table 3-VIII. PSA Test Points for Jack 45J1
Pin Signal Pin Signal
Number Description Number Description
40 CNTRL 1 ACE 53 20 vde return
41 +28 vde computer 54 PIPA calibration module
temperature (low)
42 CMC 0 vde
55 PSA temperature monitor
43 OG AC D/A error to (low)
FDAI (low)
56 PSA temperature monitor
44 IG AC D/A error to (high)
FDAI (high)
60 Z PIPA error monitor
47 +120 vde PIPA (Buff) (high)
48 +120 vde PIPA (Ret) 61 Z PIPA error monitor
(low)
52 -20 vde
(Sheet 2 of 2)
Table 3-IX. PSA Test Points for Jack 45J3
Pin . Signal Pin Signal
Number Description Number Description
=
4 SCT trunnion MDA output 13 IRIG current monitor (low)
monitor phase 1 (high)
15 +28 vdc IMU operate
5 +28 vde IMU standby
16 0 vdec optics
6 +28 vdec optics
17 800 cps 28 V 5% phase A
7 800 cps common (high)
8 IRIG temperature (high) 18 IMU 28 V, 2.5% 800 cps
phase B (high)
9 IRIG temperature (low)
(Sheet 1 of 2)
3-40 Rev. A



BLOCK 1 PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM

ND-1021043

MANUAL

Table 3-IX, PSA Test Points for Jack 45J3

Pin Signal Pin Signal
Number Description Number Description
= —— =
19 Control heater duty cycle 46 SCT trunnion tach feedback
(low)
27 IRIG current monitor
(high) 47 SCT trunnion tach feedback
(high)
29 SCT shaft MDA input
30 SXT shaft MDA input 49 IRIG PVR (high)
31 SXT shaft MDA output 50 SCT trunnion MDA input (high)
monitor phase 1 (high) 51 | SXT trunnion MDA input
32 OG serve amplifier input 59 SXT trunnion MDA output
it h 1 (high
33 IG servo amplifier input wantter pidse . {Ugh)
53 SCT shaft MDA output it
34 800 cps 28 V 1% optics phase 1 Migh) T oer
monitor (low)
54 MG lifier input
35 Optics 28 V, 5%, 800 cps (hi g}f’)er"o amplilier npu
monitor (high)
. 55 0 vdc IMU operate
36 Blower operation
56 3200 cps 28 V 1% suspension
38 SXT trunnion tach power p(high) % P
feedback (low)
57 3200 cps 28 V 1% suspension
39 SXT shaft tach feedback power (low)
(high)
58 800 cps 28 V 1% optics
40 SXT shaft tach feedback monitor (high) L
(low)
59 IMU 800 cps 28 V 1%
44 SCT shaft tach feedback . .
(high) monitor (high)
45 SCT shaft tack feedback 60 IMU 800 cps 1% (low)
(low) 61 SXT trunnion tach feedback
(high)

Rev. L

(Sheet 2 of 2)
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MANUAL BLOCK 1 PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM

3~12 SIGNAL CONDITIONER ASSEMBLY

The signal conditioner assembly (SCA) contains encapsulated electronic circuitry
to condition PGNCS signals so that they are acceptable to the spacecraft telemetry
system. Two SCA's are supplied to the field: operational (figure 3-16) and flight
qualification (figure 3-17). The operational SCA contains four modules mounted on a
common frame, and the flight qualification SCA contains six modules on a common
frame. Tables 3-X and 3-XI give the location and function of the SCA modules. The
operational or flight qualification SCA is located to the right of the eyepiece storage unit
and the OUA.

The operational SCA has three connectors (J1 through J3): one 85 pin connector
(J1) used to connect the SCA to the PSA through PGNCS interconnect harness G; one
61 pin connector (J2) used to connect the SCA to the PSA through harness G; and one
85 pin connector (J3) used to connect the SCA outputs to the spacecraft telemetry
system.

Figure 3-16. Operational Signal Conditioner Assembly

3-42 Rev. L
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BLOCK 11 PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM MANUAL

The flight qualification SCA has four connectors: Ji through J3, and J10. Con-
nectors J1 through J3 are identical to the operational SCA connectors. Connector
J10 is a 19 pin connector used to connect the SCA to nav base vibration sensors, which

are installed only in system 204.

The operational SCA is approximately 3 inches high, 5.7 inches wide, and 14.3
inches deep. The flight qualification SCA is approximately 3 inches high, 5.7 inches
wide, and 15.4 inches deep.

18907

Figure 3-17. Flight Qualification Signal Conditioner Assembly

Rev. LL 3-43
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MANUAL BLOCK I PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM

Table 3-X. Location and Functions of Operational SCA Modules

Module Module Assembly Name and Function Location
Part Number

2007230-011 Gimbal resolver signal conditioner
Conditions inner, middle and
outer gimbal resolver sine and
cosine signals.

Schematic 2010120

2007231-011 IRIG and PIPA signal conditioner
Conditions inner, middle, and
outer gimbal IRIG error signals,
and X, Y, and Z PIPA error
signals. Also generates 3,200

cps square wave reference required
to operate SCA circuits.

Schematic 2010122

2007233-011 DAC, PIPA temp, and 2.5 vdc bias

signal conditioner
Conditions optics shaft and trunnion
DAC outputs, pitch attitude error
DAC output, CGC warning signal,
PIPA temperature sensor signal,
and 800 cps 1% amplifier output.
Also supplies 2.5 volt dc bias re-
quired to operate SCA circuits.

Schematic 2010124

(Sheet 1 of 2)
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BLOCK 11 PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM MANUAL
Table 3-X. Location and Functions of Operational SCA Modules
Module Module Assembly Name and Function Location

Part Number

2007244-011

120 v PIPA supply signal conditioner
Conditions 120 volt output of
pulse torque power supply. Also
supplies 800 cps square wave
reference required to operate
SCA demodulators.

Schematic 2010128

(Sheet 2 of 2)

Table 3-XI. Location and Functions of Flight Qualification SCA Modules

Module
Part Number

Module Assembly Name and Function

Location

2007230-011

Gimbal resolver signal conditioner
Conditions inner, middle, and
outer gimbal resolver sine and
cosine signals.

Schematic 2010120

Rev. L

(Sheet 1 of 3)
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MANUAL BLOCK I PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM

Table 3-XI. Location and Functions of Flight Qualification SCA Modules

Module Module Assembly Name and Function Location
Part Number

2007231-011 IRIG and PIPA signal conditioner
Conditions inner, middle, and
outer gimbal IRIG error signals,
and X, Y, and Z PIPA error
signals. Also generates 3, 200
cps square wave reference re-
quired to operate SCA circuits.

Schematic 2010122

2007233-011 DAC, PIPA temp, and 2.5 vdc bias

signal conditioner
Conditions optics shaft and trunnion
DAC outputs, pitch attitude error
DAC output, CGC warning signal,
PIPA temperature sensor signal,
and 800 cps 1% amplifier output.
Also supplies 2.5 volt dc bias
required to operate SCA circuits.

Schematic 2010124

(Sheet 2 of 3)
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BLOCK 11 PRIMARY GUIDANCE, NAVIGATION, AND CONTROL SYSTEM MANUAL
Table 3-XI. Location and Functions of Flight Qualification SCA Modules
Module Module Assembly Name and Function Location

Part Number

2007239-011

2007240-011

2007241-011

Torque motor and 1X sine gimbal resolver
signal conditioner

Conditions inner, middle, and

outer gimbal resolver and torque

motor signals, IMU heater and

blower current signals, and optics

shaft and trunnion fine error

signals. Also supplies 2.5 volt dc

bias required to operate SCA circuits.

Schematic 2010125

Optics and attitude error signal con-
ditioner
Conditions SCT and SXT shaft and
trunnion DAC outputs, roll and
yaw attitude error DAC outputs, and
optics 800 cps 1% amplifier output.
Also supplies 2.5 volt dc bias re-
quired to operate SCA circuits.

Schematic 2010123

120 v PIPA supply and IRIG temp
signal conditioner
Conditions 120 volt output of pulse
torque power supply and IRIG temp-
erature sensor signal. Also supplies
800 cps square wave reference re-
quired to operate SCA demodulators.

Schematic 2010126

Rev. L
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