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ABSTRACT
The information contained in this document consists
of inputs from several IUE/IRA project personnel.

The major sections describe the basic system, its
operation, options and parameters.

The Appendix summarizes the test data obtained from
the Flight Unit during its ATP.
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1.0 INTRODUCTION

The IUE/IRA System is a rate sensor system designed
to meet the requirements of the NASA International Ultraviolet
Explorer spacecraft mission. The system consists of two units,
a Sensor Unit and an Electronic Control Unit. The Sensor Unit
(SU) contains six rate sensor modules. The Electronic Control
Unit contains the rate sensor support electronics and the
command/control circuitry. Together they form an Inertial
Reference Assembly (IRA) which will provide spacecraft rate (or
delta position) information for use in the stabilization and

control system.

The IUE/IRA is designed to meet ubjectives of a
three year mission with an ultimate goal of five years. Highly
reliable electronics and sufficient functional redundancy is

provided in order to meet these goals,

The succeeding paragraphs will describe the system
in terms of functional description, operation, redundancy per-
formance, mechanical configuration, weight, power, mechanical

interface and electrical interface.
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2.0 SYSTEM BLOCK DIAGRAM

Two block diagrams were generated in order to fully
describe the IRA system. They are shown in figures 2-1 and 2-2.
Figure 2-1 illustrates a top level breakout of the units with
minimal definition. The system is divided into two packages,
one containing only the rate sensors and one containing the

supporting electronics.

The rate sensor package, called the Sensor Unit,
consists of six 64 PM-RIG gyro units each having a pulse re-
balance loop mechanization integral within the overall gyro di-
mensions. The rebalance loop electronics are mounted integral

with the gyro in order to provide a rate sensor module which is

temperature stabilized and functionally interchangeable with
other units. The gyro itself is a fluid floated unit containing

a hydrodynamic spin motor bearing.

The supporting electronics package, called the
Electronic Control Unit contains a redundant set of command/

control electronics, known as the '"common electronics" and the

required circuits to fully support the rate sensors. This unit
contains twelve (12) electronic circuit cards. They are

grouped as follows:
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!
L 2.0 (continued)
E _ o Common Electronics - 2 cards; one complete set
l per ¢ “1; contains the common electronics power

[ supply, system reset logic, main oscillator
and countdown chain, command decoder interface,
command generation, storage registers, status
register interface, status register, interrogate
conditioning logic and the pitch, yaw and roll
body rate telemetry buffer amplifiers.

o Gyro Channel Power Supply and Temperature Controller -
3 cards; each card supports two rate sensors;
contains the temperature controller hybrid
circuit and drive stage, heater mode switching
relays, logic for heater switching, transformer,
inverters and conditioning for gyro power generation
and channel select logic.

o Support Electronics - 3 cards; each card supports
two rate sensors; contains the two phase gyro
wheel drive circuitry, microsyn excitation and
monitor, spin motor sync detector, gyro temperature
monitor conditioning amplifier, suspension drive

and monitor.
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o Control Electronics - 3 cerds; each card supports
two rate sensors; contains the A® output register,
16 bit up-down counter, output logic, logic
circuitry for the data, envelope, shift and
interrogate, precision 10VDC supply for PWM
to DC conversion, timing logic and analog rate
telemetry output.

0o Matrix Amplifiers - one card; supports both

common electronics cards; contains the digital

to analog converter for bias compensation generation,
bias compensation amplifiers, body rate matrix
amplifiers and gain switching mechanization for

the matrix amplifiers.

The common electronics each address all six rate
sensors. The ability is provided to switch from one set of
common ~lectronics to the other and to command any combination
of rate sensors into operation. This is more fully described

in the system operation section.

Figure 2-2 illustrates the IRA system on a single
axis basis, that is, one set of common electronics, one rate
sensor and one set of rate sensor supporting electronics.
Major electrical functions are described in the following sub-

sections,

. ——— -
N—— P ﬁ_‘. R P ve——— " >
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2.1 Digital Data Output (A®)

The gyro senses vehicle rate which is converted
through hybrid circuitry to PWM format and then quantized.
The up/down counter accumulates the quantized pulses which
represent the net torque required to rebalance the gyro float
(a measure of the net displacement). This information is shifted
to the output register and gated to the appropriate Data Multiplex
Unit upon command. The output is 8 bit serial data representing
AOG with two 8 bit segments necessary to obtain one full data
word. The up-down counter is sixteen bits in length and
operates in 2's complement form. Thus it counts up to +16,384
bits. There is no saturation detection logic required and the
counter will increment in the positive direction through saturation
to the next binary number (a negative number in 2's complement).
The spacecraft computer algorithm will operate on the data and
determine the change in inertial position (or rate) by insuring
that it sample the data at a rate faster than the time required
to overflow the up-down counter for that particular mode. The
spacecraft sampling rate is defined as 2-160 times per second.
The fastest rate the IRA may be sampled is once every duty
cycle or 1200 times per second. The two 8 bit output registers
are connected in a non-destruct read fashion, that is, the data

is shifted out and recycled back into the register prior tc the
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next interrogate. This allows continuous sampling of the same
register contents without update. The sampling rate is not
restricted by the IRA and any rate sensor may be sampled in any

sequence.

In addition, no data is lost in transmission during
the sampling time. This is accomplished as follows: The
fundamental frequency fs is 1200 Hz. The yuantizing frequency,
2fq is 153.6KH.. Therefore, there are 128 pulses or time
slots within each 1/1200 sec. interval (64 positive and 64
negative). Eight pulses of the 64 are reserved fa "housekeeping"
functions resulting in a duty cycle of 56/64 or 87.5% for
data. It is during the remaining 12.5% of the time that the
data in the up-down counter is interrogated (shifted to the

output registers).

Saturation of the quantioed PWM operation occurs
at +672 arc seconds per second in the hold/slew mode and 15.60
per second in the rate mode. Quantization level is 0.01 ar sec
per bit in the hold (slew mode and C.30 arc sec per bit in the
rate mode. The analog outputs (body matrix amplifiers and
analog rate) are scaled such that saturation occurs ai lower

levels,
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2.2 PBody Rate Matrix Out puts, Rate Output
Two forms of analog rate are available at the IRA

interface, spacecraft body rates and individual gyro rates.

The spacecraft body rates are determined by
summing the outputs of rate sensors 1, 3 and 5 with appropriate
{ magnitude and sign into a set of amplifiers called the matrix
amplifiers. There is one such circuit for each of pitch,
yaw and roll. A second set of body rates is generated from
rate sensors 2, 4 and 6 when common electronics B is used.

The ranges and scaling of these outputs are shown in Table 2-1.

L RATE MODE B HOLD/SLEW MODE
_ Body Rates Scale Factor  Body Rates Scale Factor
Axis~ [ (deg/sec) | vdc/deg/sec ~ (arc sec/sec) | vdc/erc sec/sec
Pitch +5 | 1.0 +600 0.050
Yaw +5 1.0 +600 0.050
Roll +60 1.0 +7200 0.050

TABLE 2-1 MATRIX PARAMETERS

l Saturation occui . at +5VDC which corresponds to the
maximum rate in the rate mode but only +100 arc seconds per

second in the hold/slew mode. A better resolution is required for

these outputs in this particular mode.
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A check on the rate levels for either rate or
hold/slew mode may be made by monitoring the individual gyro
rate outputs. These outputs are available on telemetry and
are scaled such that +5 degrees per second and +600 arc seconds

per second equals 2.5VDC + 2.5VDC (that is 0-5VDC centered at 2.5).

2.3 Bias Compensation Generation

A circuit function is provided to bias the outputs
of the matrix amplifiers. Ten bits of the input command word
are used in 2's complement form to generate a maximum bias of
+25.6 degrees per hour to pitch and yaw and +307.2 degrees
per hour to roll in the hold/slew mode. Resolution is 0.05 arc
second per bit pitch and yaw,and 0.60 arc second per bit in
roll. The bias compensation feature is not eliminated in the
rate mode but does change by the matrix scaling change. Range
and resolution for pitch and yaw in the rate mode are 0.213
degrees per second and 1.5 arc seconds, respectively. Range
and resolution for roll are 2.56 degrees per second and 18 arc

seconds, respectively,

2.4 Pulse Rebalance Loop
The pulse rebalance loop of each of the six rate
sensors consists of six hybrid modules; a preamp and bandpass

filter, demodulator and notch filter, gain change and buffer
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amplifier, sawtooth generator and dual quantizer, torquer
current source 3y and torquer H-bridge. These six hybrids are
physically mounted to the signal generator ead of the gyro
and consequently become temperature stabilized with the gyro.
The 2nd half of the dual quantizer is used for the simulated
torquing test condition. In that mode the feedback to the
torquer H-bridge is switched from the normal output quantizer to
the test quantiiter. An analog input is commanded to the test
PWM and the gyro is rebalanced (the signal sum at the test
PWM is zero). The normal PWM and quantizer will then read
the commanded rate by outputting A® information through the

normal output chain.

The frequency of operation of the juantizer (1200Hz)
is high enough when compared to the bandwidth of the loop
(approx. 7.5 Hz in the hold/slew mode) that the pulse rebalance
loop can be considered essentially linear. The nominal closed.
loop transfer functions for the two modes of operation are
shown in Table 2-2. Detailed analysis of the bandwidth and

stability criteria is given in MT 37,308.
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The remaining information on Figure 2-2 describes
functionally the system power and timing generation and the
status register monitor (see Table 2-3 for status register
definition). Details are given on the gyro parameters and pulse
rebalance characteristics. Additional scaling, weighting,
signal ranges and 1li its will be adc2d to the block diagram

during future updates.

3.0 SYSTEM OPERATION
3.1 Launch and Transfer Orbit

During launch and transfer orbit the IRA common
electronics and rate sensors will be off. Power (limited) will
be applied to all six rate sensor heaters. This power is
applied by commanding six of the eight spacecraft +28V buss
lines to the IRA to be energized. By closing those relays,
power will be applied directly to the rate sensor thermal
controllers. The thermal controllers will be preset to a
latched state that will energize a 4.5 watt heater winding on

each gyro. The gyro heaters front end electronics and EMI
filters will draw a total of 30.0 watts in this mode (assuming
all gyros are belcw the steady state 135°F).




Issue: Rev, B MT 37, 323

Date: 20 January 1975 Page 14
TABLE 2-3
STATUS REGISTER SIGNALS
BIT NO. FUNCT ION STATE
1 Not Used -———
2 Not Used -
3 Not Used -——
4 Not Used ——
S Control Bit "1"=0n
6 Rate Cold Mode "1" =0ff
7 Gyro No. 6 Sync/No Sync "1"=Sync
8 Gyro No. 5 Sync/No Sync "1"=Sync
9 Gyro No. 4 Sync/No Sync '"1"=Sync
10 Gyro No. 3 Sync/No Sync "1"=8Sync
11 Gyro No. 2 Sync/No Sync "1"=Sync
12 Gyro No. 1 Sync/No Sync "1"=8Sync
13 Common "A" On/Off "1"=0n
14 Common "B" On/Off "1"=0On
15 Gyro No. 1 Heater Hi/Lo "1"=Lo
16 Gyro No. 2 Heater Hi/Lo "1"=Lo
17 Gyro No. 3 Heater Hi/Lo "1"=Lo
18 Gyro No. 4 Heater 4i/Lo "1"=Lo
19 Gyro No. 5 Heater Hi/Lo "1"=Lo
20 Gyro No. 6 Heater Hi/Lo "1"=Lo
21 Gyro Channel No. 1 On/Off "1"=On
22 Gyro Channel No. 2 On/Off "1"=0On
23 Gyro Channel No. 3 On/Off "1"=0n
24 Gyro Channel No. 4 On/Off "1"=0On
25 Gyro Channel No. 5 On/Off "1"=On
26 Gyro Channel No. 6 On/Off "1"=0On
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TABLE 2-3 STATUS REGISTER SIGNALS (continued)

E BIT NO. FUNCT ION STATE
l i 27 Gyro No. 1 Mode, Hold-Slew/Rate "1"=Hold-Slew
1 28 Gyro No. 2 Mode, Hold-Slew/Rate "1"=Hold-S lew
\ 29 Gyro No. 3 Mode, Hold-Slew/Rate "1"=Hold-S lew
{ 30 Gyro No. 4 Mode, Hold-Slew/Rate "1"=Hold-Slew
31 Gyro No. 5 Mode, Hold-Slew/Rate "1"=Hold-Slew
32 Gyro No. 6 Mode, Hold-Slew/Rate "1"=Hold-S lew
TOTAL = 32
{ TOTAL USED = 28
SPARES = 4

-




Issue: Rev, B MI' 37,323
Date: 20 January 1975 Page 16

As Figure 5-1 shows, the common electronics in
the IRA (both sets) draw power from separate busses (No. 7
and No. 8). This method of implementation eliminates the use
of impulse commands, allows power to be supplied to gyro
heaters without energizing the common electronics and adds
to the overall system reliability by reducing the possibility

of a multiple failure caused by a short on a power line.

It sho.:1d be noted that during this mode the thermal
controllers are not operating in their normal Pulse Width
Modulated state but are operating in an open loop hard-over
arrangement . This implementation
minimizes power losses and maximizes heat delivered to the

gyros.
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3.2 Initialization On-Oribt

With
30 watts of power available for heat'ing, the steady state
non-operating temperature is in the neightborhood of 70°F.
Therefore, when the system is fully energized the heaters

will still be in a hard-over condition.

To energize the system either Buss No. 7 or
Buss No. 8 must bhe activated by the spacecraft. Closing
either of these relays will energize the common electronics
power supply (Buss No. 7 for Common "A'", Buss No. 8 for

Common ''B").

The '"come up" state of the common electronics
is as follows:

o All gyro channels come up off

o Gains are set to the rate mode condition

o Gyro heaters come up in the 4.5 watt state

(should be in this state from transfer orbit)

o Status register will indicate present states
o Bias compensation will be reset toc zero bias,

all axes
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( o Gyro sync detectors are reset to '"no sync"

o Matrix amplifier gains are set to rate mode
(condition is - if any rate sensor is in the hold/slew

mode then the matrix gain is set to hold/slew).

In general, the input holding registers for the
\ command word are held low during power turn-on. Commands
| may now be issued to the IRA through the Command Decoder
Interface. All IRA commands are issued in this manner. No

impulse commands are used.

An option is also provided at this time to initiate
the high heater state to one or more gyros. If power is available,
the 12 watt heater state can be used to stabilize the IRA in a

shorter period of time.

The rate sensors may now be energized. Each rate

sensor is energized separately through the channel select

command bits. The initial starting power for each rate sensor :

: 0




T T T —

Issue: Rev, B MI' 37,323
Date: 20 January 1975 Page 20

is shown in Figure 3-3. The voltage applied to the gyro
wheel during start is 34 VRMS at 960 Hz. To limit power
drawn from the spacecraft the rate sensors should be energized
sequentially. Power drops off significantly as the gyro
wheel reaches sync but still repnins higher than the run power
until the excitation voltage is reduced to 18VRMS. This

ozcurs 28 seconds after the on command is issued.

The expected sequence is to energize all six
rate sensors sequentially, remaining in the rate mode of
operation. The spacecraft will then be despun. If necessary,
three rate sensors may then be commanded off .o conserve
power until a sun fixed attitude is obtained. When full
power is available the three rate sensors will be energized
again and the hold/slew mode commanded. Normal spacecraft

experiments will commence when the IRA has been stabilized

at 135°F.
3.3 Mode Control Flexibility
The IRA mode options are discussed in the following
sections,
3.3.1 Hold/Slew vs. Rate

The gyros may be commanded through the serial link

to be in either the hold/slew mode or rate mode individually.
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The matrix amplifiers are set to the hold/slew gain when any
gyro is commanded to the hold/slew mode. There are two sets of

matrix amplifiers, one associated with the use of each common

electronics. Analog rate from gyros 1, 3, 5 is used in conjunction

with the matrix amplifiers in common electronics "A'". Rate
from gyros 2, 4, 6 is used to generate body rate when common

electronics '"B" is used.

3.3.2 Gyro On/Off
Any gyro may be commanded on or off individually
through the common electronics via the serial link. This

control is independent of the associated gyro heater.

3.3.3 Heater Control

The gyro heaters have two power ranges; 4.5 and
12 watts. The heaters consist of two windings a3 4.5 watt
winding and a 7.5 watt winding. The 4.5 and 12 watt ranges
are determinedby opening or closing a latch device in series
with the 7.5 watt winding. The system is designed such that
the heaters can be individually switched to the 4.5 watt state

or the 12 watt state.
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3.3.4 System On/Off

The IRA System can be deenergized completely only
through the spacecraft buss relays (eight). These relays
override the common electronics control and in the case of

buss no. 7 and no. 8 remove all power from the common electronics.
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E The on/off mechanization is as follows:

ﬁ , Busses 1-6 are energized to apply heater power to the gyro

é { heaters and to make power available to the gyro power supplies.
The gyro power supplies (and the rate sensors) are not energized
until the common electronics is powered (by buss no. 7 or no. 8)
and commands issued. If the entire system was on and the

buss supplying the common electronics was switched off, all

; power would be removed from all rate sensors except heater
power. The heater would be switched to the 4.5 watt state

if it was originally in the 12 watt state.

If the common electronics was energized first
and a command issued to energize a gyro and then the gyro
buss energized, the gyro would come up in the state dictated

by the common electronics.

It is possible to command both common electronics
to the on condition simultaneously. If this occurs an interlock
is provided that disables both frequency counters and essentially
shuts the system off.
No damage will occur within the IRA but all information will

be invalid.

|

|

|
W
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3.3.5 Bias Compensation Control

Matrix bias compensation is performed by commanding
appropriate bits through the Command Decoder interface. Three
bits are reserved for matrix axis address, which allows each
body axis to be biased iudividually. Ten bits are used for

data, the format being 2's complement.

3.3.6 Command Word Structure

All the serial commands are derived from one
37 bit serial link. The IRA contains a 33 bit shift register
thus accepting only bits 5-37. Table 3-1 defines the bit
assignements., Bits 35-37 contain the address for bias compen-
sation routing. Bits 25-34 contain the bias data. Bit 24
is a control bit or qualifier bit. When this bit is a "1"
it will activate bit positions 5-23; when it is a "0" it
will activate bits 25-37. The qualifier allows commands to
be stored without having to command the same sections of a

word repeatedly.

Bits 11-16 control the gyro on/off condition.
Bits 5-10 are used for mode control, a '"l1" being Hold/Slew, a
"0" identifying rate. Bits 17-22 are used to coamand the
heatcrs to either the 4.5 or 12 watt state. BIT 23 commands

the rate cold rfain state for any gyro in tlte rate mode.
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BIT NO.

37
36
35
34
33
32
31
30
29
28
27
26
25
21

23
22
21
20
19
18
17
16
15
14
13
12
11

Rev. B

Bias
Bias
Bias
Bias
Bias
Bias
Bias
Bias
Bias
Bias
Bias
Bias
Bias

20 January 1975

TABLE 3-1

COMMAND BIT ASSIGNMENT

FUNCT ION

Address, Pitch
Address, Roll
Address, Yaw
Data LSB

Data

Data

Data

Data

Data

Data

Data

Data

Data MSB

Qualifier Bit

Rate
Gyro
Gyro
Gyro
Gyro
Gyro
Gyro
Gyro
Gyro
Gyro
Gyro
Gyro
Gyro

Cold Mode
No.
No.
No.
No.
No.
No. 6
Channel

Hi/Lo
Hi/Lo
Heater Hi/Lo
Heater Hi/Lo
Heater Hi/Lo
Hi/Lo
1 On/Off
2 On/0Off
3 On/Off
No. 4 On/Of f
No. 5 On/Off
No. 6 On/Off

Heater
Heater

D B W

Heater
No.
No.
No.

Channel
Channel
Channel
Channel
Channel

~
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STATE

"1"=Active
"1"=Active
"1"=Active

0.05 arc sec/bit

weighting

<:"0"=Bias Information
"1"=Command Change

"1"-On
"1"=12
"]"=12
"1"=12
"] "=12
"1"=12
"1"=12
"1"=0n
"1"=0n
"1"=0n
"1"=0n
"1"=On
"1"=0On

Watt
Watt
Watt
Watt
Watt
Watt

State
State
State
State
State
State




Issue: Rev. B Mr 37, 323
Date: 20 January 1975 Page 27

TABLE 3-1 COMMAND BIT ASSIGNMENT (Continued)

BIT NO. FUNCTION STATE
10 Mode Control Gyro No. 1,
Hold-Slew/Rate "1"=Hold/Slew
9 Mode Control Gyro No. 2,
Hold-Slew/Rate "1"=Hold/S lew
8 Mode Control Gyro No. 3,
Hold-Slew/Rate "1"=Hold/Slew
7 Mode Control Gyro No. 4,
Hold-Slew/Rate "1"=Hold/Slew
6 Mode Control Gyro No. 5,
Hold-Slew/Rate "1"=Hold,Slew
5 Mode Control Gyro No. 6,
Hold-Slew/Rate "1"=Hold/Slew
4 Not Used
3 Not Used
2 Not Used
1 Not Used
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Summary of Options

a)

b)

c)

d)

e)

i)

g)

h)

The rate sensors may be turned on and off inde-
pendently through the IRA common electronics,
The rate sensors may be turned off independently

through the spacecraft switched +28V lines.

The common electronics is energized through sepa-
rate buss lines. No internal protection is provided against
energizing both ccemmon electronics simultane-
ously.

Gyro mode selection is individual.

Heater mode (hi/lo) is individual.

Heaters may be operated without common electronics
on (low heater only).

Duty cycle of heaters can be switched by switching
the heaters from hi to lo or vice versa.

Many combinations of active rate sensors plus

gyro heaters exist that will not violate the total

power requirement.,




D PR Ty STy NSy R Y Y WY

Issue: Rev. B MI' 37,323

Date: 20 January 1975 Page 29
4.0 REDUNDANCY ANALYSIS

The IRA, as designed, has extremely reliable piece
parts and adequate redundancy to fulfill the IUE mission for
the minimum three year period. Furthermore, the reliability
prediction (Section 5.0) indicates an excellent five year

capability.

This analysis will identify the major redundant
functions and show how threy interact to provide the necessary
reliability. The analysis will be updated periodically to
include secondary effects and insure that no single point failures

exist. To date, no single point failuvres have been identified.

4.1 Input Power

Power to the IRA system is transmitted on eight separate
busses; each buss with a redundant high wire and a total of
four grounds. Each of bussess 1-6 suppnrts one gyro electronics,
one gyro and one gyro heater. Busses 7 and 8 supply power to

the common electronics.

Since the common electronics sections (two) are
powered from separate busses and the six rate sensors powered
from separate busses, there exists no single point failure in

the input power scheme.

.t ——— i —— S—
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4.2 Command/Control

As was mentioned in previous sections the IRA has
redundant sets of common electronics. These electronics
receive input commands from two separate
Command Decoders. These commands use interface circuitry which
isolate one Command Decoder fiom the other and allow either a
failed high or low condition without affecting the addressing

capability (see figure 4-1),.

Output data is buffered, thus eliminating a failed
low condition from inhibiting the redundant output. A failure
internal to the common electronics would necessitate a switch

to the redundant set,

Figure 4-2 shows the functional partitioning of the
IRA into electronic card types and the functions contained on
each card. Every electronic card is identical to at least one
other electronic card or gsection on that card. Total redundancy

is present,
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4.3 Rate Sensor and Supporting Electronics

The IRA contains six rate sensors. A minimum of
three is required to support the mission. The common electronics
can address any rate sensor in any sequence. Each rate sensor
heater has two ranges and can operate both open 1loop and

closed loop.

Each rate sensor has a rcdundant, buffered digital
A e@output. One is designated for transmission to DMU '’
one to DMU 'B', The output circuitry allows the DMU to address
any gyro in any sequence. A failed gyro output or DMU address

will not inhibit function of the redundant items.

4.4 Common Electronics/Rate Sensor Support Electronics
Interface
The remaining area to be addressed is the interface
between the common electronics and the rate sensor support
electronics. All logzic level interfaces are 'OR" type interfaces.
All voltage excitation interfaces have diode protection that
will prevent a shorted line from inhibiting use of the other
common electronics. A failed high line is corrected by
switching the associated rate sensor or common electronic:c
to off. No single point failure exists in the interface between

the common electronics and the rate sensors.
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5.0 RELIABILITY ANALYSIS
5.1 Reliability Prediction Results

The results of the preliminary reliability prediction,
of the Inertial Reference Assembly (IRA) for the Internationl

Ultraviolet E:plorer (IUE) are presented below:

Probability of Survival (ps) Mission Time
All Parts (t)
P ' = 0.9652 t, = 26,280 hr*
S, 1
P_ ' = 0.8579 t, = 43,800 hr*x*
Sg 2

*Three years

**Five years

The IRA probabilities of survival tabulated above
are based upon an orbital environment and an ambient temperature
of 120°F (48.9°C), except for the Gyros which will be controlled

to 135°F (57.2°C).

9.2 Reliability Block Diagram and Mathematical Model

The reliability block diagram and the associated
mathematical model are depicted in Figure 5-1. Details of the
analysis may be found in the DRL Reliability Report (GSD/RM 75-18,

January 17,1975).
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6.0 PERFORMANCE SUMMARY

Table 6-1 is a summary of performance characteristics
of the IRA system and the GSFC specification values. The table
is self-explanatory. The IRA capabilities meet or exceed the

specification values in all areas.

7.0 WEIGHT SUMMARY
The IRA weight breakdown is shown in Table 7-1.

The total system weight is 48.35 pounds.
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Date: 20 January 1975 TABLE 6-1
IRA PERFORMANCE CAPABILITY SUMMARY

PARA .NO. PARAMETER SPEC. VALUE IRA CAPABILI
3.3.1 Integrated Rate Output - -
3.3.1.1 Pulse Weight 0.01 - 0.1 sec/pulse 0.01 ézijpulse (H
(Hold/Slew) 0.30 sec/pulse (R
A ——
3.3.1.2 Range + 600 sec/sec + 672" sec/sec
(Hold/Slew
3.3.1.3 Bandwidth Gyro Time Constant 0.0011 sec
<0.005 sec
Loop Bandwidth >5 Hz 7.5 Hz
3.3.1.4 Scale Factor Linearity + 0.1% + 0.05%
3.3.1.5 Scale Factor Stability + 0.01% over 35 days + 0.01%
(min.)
3.3.1.6a Non g-Sensitive Bias Drift + 5.0 Sec/sec (max.) + 3.0 Sed/sec (ma:
Variation of Non g-Semnsitive 0.5 Sec/sec 0.25 sed/sec
Drift Over Test
~ ~~
3.3.1.6b g-Sensitive Drift + 10.0 sec/sec/g (max) + 0.75 sec/sec/g
Variation of g-Sensitive 1.0 Sec/sec/g + 0.15 ‘;E/sec/g
Drift over Test
3.3.1.7  Bias Drift Stability + 0.01 Sec/sec over + 0.01 Sec/sec
35 days (min.)
3:3.1:8 Short-Term Attitude Noise 1 §ec over 1st 5 min. < 1 §ee
2 sec over 30 min < 2 gec
Variation on Consecutive 0.2 Sec 0.1 Sec
Date Points
3.3.2 Analog Rate Output - -
3.3.2.1 Range Linear over -5 to +5VDC Same as spec value
Scale Factor Rate Mode Hold/Slew Same as spec value
(VDC/deg/sec) Mode
(VDC/sec/sec)
Pitch/Yaw/' 1.0 0.050
Roll 1.0 0.050
3.3.2.2 Bias Compensation + — ded/sec with reso- + 25 sec/sec (x12
(Hold/Slew Mode) Tution of 0.05 sec/sec 0.05 s@c/sec

and 0.60 sec/sec for roll 0.60 sec/sec f

yoLDOUT FRAME

e iy
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BASIS FOR ESTIMATE

0.01 Sec/pulse (Hold/Slew)
0.30 EES/gulse (Rate)

+ 672" 8ec/sec

tant 0.0011 sec
>5 Hz 7.5 Hz

+ 0.05%
5 days + 0.01%

+ 3.0 Sed/sec (max.)
0.25 sec/sec

0.75 Szz/sec/g
0.138 ‘:E/sec/g

I+ I+

over + 0.01 Sec/sec

t 5 min. < ) §ed
min < 2 sec
0.1 Sec

5 to +5VDC

Hold/Slew Same as spec values
Mode
(VDC/sSet/sec)

0.050
0.050

with reso-

Same as spec values

+ 25 sec/sec (X12 in Roll)

5 gec/sec 0.05 s€c¢/sec and
'sec for roll 0.60 sec/sec for roll

Design Analysis and 64 PM RIG Rate
Sensor experience

Design analysis

Design analysis

64 PM RIG Rate Sensor experience

Design analysis and 64 PM RIG Rate
Sensor experience

64 PM RIG Rate Sensor experience
64 PM RIG Rate Sensor experience

64 PM RIG experience
64 PM RIG experience

64 PM RIG Rate Sensor experience

64 PM RIG Rate Sensor experience
64 PM RIG Rate Sensor experience
64 PM RIG Rate Sensor experience

Design Analysis
Design Analysis

Design Analysis

9
- “" S W FUS gy "



Issue: Rev. B MT 37,323
Date: 20 January 1975 Page 38

TABLE 7-1\
IUE/IRA WEIGHT SUMMARY

Item Weight (lbs.)

Sensor Unit

Mechanical Structure 4.30
Optical Cube and Alignment Bar 0.15
Mount 1.60
ITEM

Sensor Unit

Rate Sensors
Six Gyros @ 1.70 1b each 10.20
Six PRL Elect., Covers and Cables
@ 1.43 each 8.6

Sensor Unit Total = 26.15

Electronic Control Unit

Mechanical Structure 4.10 +
Connectors 0.44
EMI Modules 2.00
Electronics (12 Cards) 9.96
Back Panel Wiring 1.00
Miscellaneous Hardware 0.80

Electronic Control - 22.2

Unit Total

System Total - 48.35

v ISRR——— _‘.‘_L..“.—A‘—-‘—7
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8.0 POWER SUMMARY

8.1 Detailed Power Breakdown

Table 8-1 describes the detailed power breakdowa
within the IRA. The nominal operating power required for the
system is 74.2 watts. This figure includes six rate sensors
on, one common electronics on and the gyro heaters drawing an

average of 2.22 watts each.

It should be noted that the actual total power consumed by
the IRA is dependent upon the temperature of the rate sensors,
the number of rate sensor energized and the mode of the rate

sensor heater (hi or lo).

e i i il L L L a e




ITEM
RATE SENSOR

GYRO TORQUER

GYRO WHEEL

GYRO SUSPENSION
GYRO MICROSYN

PRE -AMP

DEMODULATOR

GAIN CHANGE
SAWTOOTH AND QUANT.
TORQUER CURR. SOURCE
TORQUER H-BRIDGE

SUPPORT ELECTRONICS
WHEEL DRIVE

SYNC DETECTOR

TEMP. MON.

MOTOR CUKR. MON.
MICROSYN DRIVE
SUSPENSION DRIVE
FILTER

CONTROL ELECTRONICS
VOLTAGE REF.

PWM TO DC CONV,
INVERTER

T/M CIRCUITS

LOGIC

guiIv L st

POWER (WATTS)

"

TABLE 8.1
DETAILED POWER BREAKDO

0.150
3.200
0.185
0.002
0.120
0.100
0.010
0.270
0.800
0.550
5.387

.680
.010
. 025
.010
.150
.480
050
1.405

© © O o o ¢ ©

0.45

0,050
0.050
0.010
0.010
0.570

SUBTOTAL - ONE RATE SENSOR
x 6 = 32,328

SUBTOTAL - ONE CHANNEL
x 6 = 8,430

SUBTOTAL - ONE CHANNEL
X 6 = 3.42




8.1
POWER_BREAKDOWN

ITEM POWER (WATTS)
GYRO PWR SUPPLY
DC POWER SUPPLY 1.280
TEMP. CONTROLLER 0.200
1.480 SUBTOTAL - ONE CHANNEL
x 6 = 8,880
MATRIX AMPLIFIER
LOGIC
D/A CONVERTER 1.54
AMPL

COMMON ELECTRONICS

T/M FUNCTIONS 0.030
LOGIC 0.200
OSCILLATOR 0.100
POWER SUPPLY 0.230
0.560
RFI FILTERS (6) 1.660
HEATER CONTROL CKT (6) 4.068
NOM. HEATER PWR (6) 13.32

- ————

- -d

SYSTEM OPERATING POWER = 74.2 WATTS

(6 GYROS ON, TEMP STABILIZED)
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Breakdown of the total power numbers is as follows:

127.4 watt maximum - includes 72 watts heater power, 32 watts

dissipation in 6 RSAs, 28 watts ECU power - represents the
total power consumed if system is full on in the highest |

heater mcde (used to obtain 135°F quickly during ground {

58,7 witts - heater power required to maintain 135°F on RSAs at

70°F ambient.

3.0 watts - maximum power available to the IRA during launch

and transfer orbit.

87.9 watts . total power consumed with heaters in the 4.5 watt

operation). ‘
|
)
state, ECU and six RSAs 'on' and all RSAs below 135°F. i

{

58,3 watis . total power consumed with heaters in the 4.5 watt

state (all six 'on'), 1/2 LCU 'on' and three RSAs 'on

74.2watts - steady state power consumption with six RSAs 'on

l

!

50.2 ts - Steady state power consumption with three RSAs ‘'on'. ‘
——SALtlS |
1
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9.0 MECHANICAL CONFIGURATION SUMMARY

Figure 9-1 shows an exploded view of the IRA units
illustrating the mounting arrangement to the telescope strong
ring and honeycomb structure. The Sensor Unit mounts to the
strong ring in a cantilever manner. A titanium mounting strut
is used for strength and proper thermal characteristics. The
lower cover of the Sensor Unit is an aluminum frame with

aluminized mylar skin,

The cutout in the Sensor Unit is for passage of the
six rate sensor cables to the Electronic Control Unit below.
Each sensor cable is identical in pin assignment
but contains different keying. By changing the keying each

rate sensor will be interchangeable with the others.

Mounted below the Sensor Unit is the Electronic Con-
trol Unit. This unit contains six connectors for interface
with the SU, three connectors for the S/C interface and one test

connector.
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; 10.0 MECHANICAL INTERFACE
10.1 Sensor Package Mechanical Interface

Figure 10-1 defines the mechanical interface between

the IUE/IRA Sensor Package and the IUE Strong Ring.

} Eight (8) .250 bolts are used for mounting in the

.261 f :88? clearance holes.

Two (2) .2501 * :8882 diameter locating pins will be
| i used for location of the IRA Sensor Package. The pins used will
be fabricated of 416 Corrosion Resistant Steel, and will have a

! lead-in angle for ease of installation. A 416 CRE pin with a
v - .2500 diameter will sustain a shear load of 3600 pounds.
| Assuming no frictional force due to the tightening of the eight

(8) mounting bolts, the worst case shear load at each pin would

be 1600 pounds.

' Detail dimensions and tolerances of the recommended

pin are shown in Figure 10-3.

Since GSD has been advised by GSFC that the Strong
Ring has been manufactured and contains the keyway as shown in
Figure 10-1, the locating pin will be located in the thicker
section of the Strong Ring rather than the geometric center of

the mounting holes.
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/3,000 e TITANIUM
TING BR
S oo Y S MOUNTING BRACKET (2)
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a.2 | t.002
' \17.326
l
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. 18.7010
; 8663
10.60 :
|
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1.002
1375

MOUNTING -——\_E“ Pl +006

———— T —-,26)<.000 OA
BRACKET - CLERRANCE HOLE
.

A T A - —

STAINLESS sTEEL//

LINERS /
/ - STAINLESS STEEL
STRON% RING ~ LOCATING g SHEAR PIN( 2501t Su; DIA)

TT——.250 DIA BOLY

FIGURE 10-1
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} 10.1 (continued)

(. A recommended transfer tool for locating the holes
in the IUE Strong Ring is shown in Figure 10-2. The transfer

; tool would be matched to the holes in the mounting ring and
aligned to it within + .0002 inches. Removable hardened steel
bushings would be used for first drilling the holes in the
Strong Ring and a second set for reaming to final size prior to
installing the locating pins. Final hole size should be
.2504 * -0002 4, 4+ye IRA to provide a fit of .0003 to .0006

-.0000

loose; and .2496 * -gggg to provide a fit of .0002 to .0005

tight in the strong ring.

# The IRA Sensor Package mounts by the use of .250

bolts through clearance holes (.261 dia.) rather than tapped

holes. This implies the use of washers, lockwashers and nuts on

the other side of the Strong Ring (Ref. Figure X)) .

Receipt of GSFC Drawing GE1172537 and conversations

with GSFC has indicated that no mounting problem exists.
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{ 10.2 Electronic Control Unit Mechanical Interface

Figure 10-4 illustrates the mechanical interface and

interconnect for the Sensor Unit and the Electronic Control
Unit., This figure shows the mounting dimensions with respect

to the Strong Ring Interface; the Sensor Unit above the upper

| hone comb platform and the Electronics Unit mounted below.

Each Rate Sensor mounted in the sensor unit is connected to

the electronics unit directly by means of a cable originating

at each individual rate sensor and terminating at the electro-
nics control unit connector interface. A separate ECU connector

is used for each rate sensor.

~amp————————————- R
=

I 11.0 ELECTRICAL INTERFACE

| 11.1 Functional Interface

Figure 11-1 shows the basic electrical ianterface of
the IRA boxes with each other and with the spacecraft. The
! spacecraft interface is two 78 pin connectors and one 26 pin

( connector. All power is on the 26 pin connector,
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The interface between the SU and ECU is by six 50
pin connectors, one for each rate sensor.

Also contained on the ECU is a 104 pin connector used
strictly for test purposes. This connector will be capped for
flight.

Figure 11-2 shows the IRA pin function diagram. The
two 78 pin connectors were made to be functionally identical as

were the six 50 pin rate sensor connectors.
11.2 Detailed Electrical Interface

The IRA/Spacecraft electrical interface can be
characterized by several input and output circuit types. These
types are shown below. Table 11-1 details the electrical char-
acteristics of each signal with reference to the circuit type.

Type: B 1-6 - Power buss input, 28 VDC
load (R = 62.2. Q)
B 7-8 - Power buss input, 28 VDC + 2%, complex
load (R =509 Q)

DI-1 - Digital input, CMOS device 4050, 4049
> ps W pomee
100K % ? ?

V \_‘/ v.

DI-2 - Digital input, CMOS device 4050, 4049

-—}——t———-- MM o

| +

2%, complex

3.3 -

j

7 v,

<—ra
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IUE/IRA SUBSYSTEM

SENSOR UNIT
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@ D GYRO #1 |

;

l
=
® GYRO #2 |
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I
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Wt YM
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sOV

-

(@ CONNECTIONS MADE
INTERNAL TO GYRO MODULE

(2) CANNON DDMAMS50P
(MIL M 24308/3-5) ALL
KEYED DIFFERENTLY

(2) CANNON DDMAM50S
(MIL M24308/2-5) ALL
KEYED W.R.T. 2

@) 311 P 407-2P-B-15
® 311 P 407-55-B-i5

6' 311 P 407-5S-k-15 WITH
DIFFERENT KEY FROM 5

7, 311 P 407-68-B-15
‘8 311 F 407-28-B-15
9 311 P 407-5P-B-15

10 311 P 407-5P-B-15 WITH
DIFFERENT KEY FROM 9

dl 311 P 407-6P-B-15

IUE/IRA FUNCTIONAL
INTERFACE

FIGURE 11-1
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A . S

! 11.2 (continued)

DI-3 - Digital input, CMOS device 4050, 4049
a >t MW

2.2K
| %

DI-4 - Digital input (test connector)

é+5 \Y
2 100K
—_— AN -_* l_..-.*}——f—— W
P - -

o K g

Vo v
DO-1 - Digital output, CMOS driver device

4050, 4049, 1K resistor in secries

with output, can driveeone'TZL load

AO-1 - Apalog output, + 10 VDC range, drive
current = 72 ma, source impedance 1K

ohns

AO-2 - Analog telemetry output, + 5.6 VDC to
- 0.7 VDC range, source impedance 4.99

K ohms .

LR ]

i
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IFT, ZNU ‘A
29 | owu 'A* INTERRCGATE - !;u 08 EETRm—rs
30 | DMU_"A' INTERROCATE g e S G
- 7S | SPARE Jojom ‘B I
31 | STATUS RORD. COM. ‘A’, DU A"
33 | NORD GATE, CoM. 'A'. DMU 'A 3 e A
33 [suirr, con aow k- L e Sl
e — 78 |suiELD 33 | swirr. cou.
35 | YORD GATE, COM. 'B’, DWU 'A° A ;: ::m:‘“
36 | SHIFT. COM. 'B, DMU ‘A’ 36 - -
37 | LOGIC GROUND et
38 | LOGIC_GROUND e
39 | BODY RATE, COM. ‘A’ wsc MI : :m:
40 | BODY RATE, COM. ‘A’ wyc W1 mar T
41 | BODY RATE, COM. ‘A’ w xc HI PR
4% | BODY BATE, e X T BoTy Ty
€3 J
4 BODY RATE
[¢5 | BODY RATE, Com. ‘A’ xc MI. DNU A T'W 44 | BODY RATE,
l 45 | BOUY RATE,
HUGINAL pagp 1g
“F POOR QUA[ v
_ Y ! 4
1 BUFFERED RATE B . 1 | BUFTERED MATE M1 1 BUFFERED RATE NI i
2 WOT ¥ IRED B = 2 NOT ¥ IRED 2 NOT ¥IRED i | worw
3 | wor wimep 3 |
3 NOT ¥ IRED 3 ¥OT ¥ IRED 3 v
. +10 vIC ] m
4 +10 vDC . +10 vDC
s 10 viC 5 ; i
- 5 | - wnc 5 -13 ¥DC $*| -10 vpg
€ | wor viRED € | wor vmeD ¢ | worvmeo | 6 | wo
7 NOT ¥ IRED L3 v a =
! S| | _Wor ¥mED [7 | wor vmmeD L 7 wor ¥
RESET QUANTIZER B 8 | RESET QUANTIZER s RESET QUANT "IR (s | meser
w_— % = . e L.
.o START DUTY CYCLE LIMIT SICNAL % 0 STAKT DUTY CYCLE LTMIT SIGRAL % (9 | START DUTY CYCLE LINIT SIGNAL 9 START
: DUTY CYCLF Lllﬂ‘SlGML 10, DUTY CYCLE LINIT SIGNAL 16| UOTY CYCLE LIN'T SIGNAL Mo | ety
1| CLOCK FREQ. 153 6 KNZ 11| clock FReg. 153.6 iz 11| CLOCK FREQ. 153.6 Kz 11 | cuocx
13| SUSPENSION CURRENT TG 2 sespmoion commer 6| 12| susPRSION CURKENT 6| ] sw
1 . SUSPRNS ICN C peo | |32 "
13|  SUSPENSION CURRENT SG [13]  sUSPEXSiON CURRENT 56 (13 SUSPEXSION CURRENT SG 13| sus
14|  EEATER ¥O. 1 kI 4.5% WINDING (W4 EDATER NO. 1 HI 4.5 VINDING & ul 1 RI 4.5 [ HEATER
% __ADATER ¥O. 110 4.5 VIDING (157 WMATER NO_ 1 L0 4.5% WDNDING - 15| WEATER O. 1 10 4.5% wixDmig | Las | aming
. fum NO. ; W1 7.5 FINDING | (16| WEATER NO. 2 NI 7.5W WINDING _ ] 16| WEATER WO. 2 HI 7.5% WINDING 16 | mEamim
o 7;:47:: _lg.r;c we'l';! VINDING | 17]  WEATIR NO. 2 LO 7.59 WINDING o 17| HEATER ¥O. 2 10 7.5 WINDING 17 | st
= T} c-nufp SIGNAL 18] SIN TORQUING SIGNAL 18| SIN TORQUING SIGNAL ] 8 | st
- ?uwl-;“_ | 1 Suse T 18] SusP-TP _ 1] suspe
- A::r.un 20|  WIRED SPARE 20| WIRED SPRE 20 | wixep
w ] 217 ANALOG GND 21| ANALOG GND ] 21 | amanog
22| 15 voe 22, 15 vic (22| .15
] - 72| 415 VIC 2| .15 v
33| WIRED SPART 23| PIRED SPARE 23| wvmm




FOLDOUT ERAME < :

Y -
SIGRAL 2
L GYIO #1_TEWP, DU '8’ /x] TR WX
GYRO @3 TEWP, OWU 'S z/8 3_ .10 voC, oy a1
€~ 0 o —
8 |Gy o8 TEWP, CwU ‘B TN 3 -10 vOc. ovmo o1
49 4, my ‘e /% 4+ 8 VK, YW o1
30, SPaRE $ .15 voC, ol
q ~ . L2 . Gvmo #2
WORD, COMMOK ‘A', CD 'p 1 [GYRO #1e8 MOTOR CURREYT. DMU ‘B’ T/ ® .10 VO£ G 33
PE, COMMON ‘A', CD ‘g’ 2 | cymp 838 WOTOR CURRENT. DU 'S’ T/y T <10 Yic. Oveo 33
T, COMWON 'A', CD ‘g' GYRO #5°B MOTOR CURRENT. DU 'B° i | S -5 VK Oro o3
NORD, COMMON ‘'B'. CD ‘g’ 54 | ANALOG uROUND ® 15 vic, Grmo & )
3 rpps P e — .
PE. COVMON “B°, CD 'p 55 | ANALOG GROUND 10 +10 VOO, GO &3 1
. Cowoy 'B', CD 'y 6 [GYmo o1 RATE Wi, Dw ‘B’ /4 11 <10 Voo GVaD 83
4158 vy 57 [GYRo 3 MATE w1, DU 8" 79 YR 7 u:l_o #6 WNEEL VOLTS oA LO
42 o0, DNU * 55 [CYmo #6 RATE 1. oav B* Ty 10 535 et S ae — € | SFARE
41 g0, DU * 55 ] 3 3 3 T g ——— v i e €9 |susP. Exc. GYRO 4l HMI
M 80, DWU 0 | BODY RATE, TGN '8~ oI, WIIUAN TR 70 ISusp. EXC. CYRo é2 Wi |
S a8, oy 61 | nODY hATE. COM. B’ . xc Hi. DNU 'B'. T/M 18] 8 Woe. oves e 71 {susp. Exc. cvmo ¢3 ui
46 38, DuU_* 62| cymo o2 TENP, DNV '8’ /n 17 15 ¥O© OvED 18 73 |SUSP. EXC. GYRO 44 WI
AT EVELCPE, — 63| GYRO »4 TEMP. DMU ‘&' /8 18 10 VOC, OV 45 73 Isysp. EXC. GYRO a5 W1
42 ENVELOPE - G4lGvmo_«6 TEWP, MU 'E /M 139 =10 vic _oveo 25 .__.:; Mﬂ.ﬁ_“:&—_q
3 ENTWFE, oY e e R YY) | T.&u‘_cm.‘_gz‘_::_f:n___.
T 20 {GYRO 4oy WOTOR CURRFNT. ONU B, T/M 21 _+15 Ve, GO 46 Tln’Lglu: cYRO 42 TG :
15 ENVELOPE. ©7 | GYRO g6% MOTOR CURRENT, DXV 'B', T/M 22 410 VDC. GYRD 46 = |2 SUS0, CURR. OVMO 210 L0
#6 EXVILOPE e —— 78 |SUSP. CURR. GYRD 42 SG 1O
- e %t | GIyRo g2 RATE ®mp. DuU B, /™ 23 -1 yIC, CYRC € = — —
1 sHiFT, DW _'p' g P e /n (83 s 8 voe. ore oe P_M e B
4T SMIFT. DNU '@’ T2 OYRO g4 RATE ML DU D =~ é,Air_' SYR — 80 |Susp. CURR. GYRO 43 SG O |
<3 SHIFT. DWU ‘B Y - » 1 ~ T == a 81 |SUSP. CURR. GYRO 4 TG LD
T satrT, onu K —r ToNG. 810. GYRO %2 |susp. CUKR. GYRD 44 SG 1O
R . - . DY 7= 27 _SIM. TORG. SIG. GYRO 42 (5 | GYRO 45 TG 1O
- wy * 4SUSP. CURR.
: el 0 ) 73 | spans 28 SiM. TORG. SIG. GYRO 43 :“ #5015
SHIFT. Duu '8 =~ I = [SUSP. CURR. GYRO 45
SPARE 29 ; . S1G.
' B _INTERRCGATE — ST 00 Sug. oM 85 1SUsP. CUR? GYRO & TG 1O
- 75 | spare | 30_SIN. TORQ. SIG. GYRO &5 oo ] ~
‘B INTERROCATE e - -~ 186 SUSP, CURR. CYRO 46 SG 10 |
ITUS ORD. COM. ‘A, DWU ‘B’ SoARE 2L _SIN. 08, $1. G 87 |BUFF. RATE, GYRD 41 M1
; : , D 77 | spans 32 MICROSYN EXC. GYRO 61 MI
CATE, COY. 'A° Y —— = 88 |BUFY. RATE, GYRO 42 H1
: § : s |suimo 33 WICROSYN EXC. GYRO &2 NI [os Vicow. ‘né
. CoM. ‘A, DMU 89 IBUFF. RATE, GYRD 43 HI i
. 34 MICROSYY FXC. GYRO 43 M1 (o0 | et .
= m . LRt St 90 |BUFF. RATE. GVYRO 44 M1
TUS SOKD, Cou. ‘B . 0w 'R 33 WICROSYN EXC. GYRO &4 NI o1 I noni =
GATE, COM. "B', DWU "B - - 91 | BUFF. RATE, GYRO &5 K1
. . 3¢ -NICEOSYN EXC. GYRD 45 WI 192 | nrwr .
COM. 'B', DMU 'B' o 92 |BUFF. RATE. GYRO 46 W1
: : 37 XICROSYN EXC. GYRO 46 ni s vas
CROUND 307.2 Kitz COX. ‘A ]
wssr 1,35 94 307.2 Kxnz CO¥. 'R’
e ————— J :
3 SIM TQENTEST 246 o5 2
RATE, COM .“ w zc HI 40 Wiy, EnTEST 12 % lmm_ou 2
RATE, CON. n: w yc NI 41 WHL EN TEST 246 97 1GYRO 41 QUANTIZER OUTPUT
L N :.:'x‘c'_‘,;l'.m____ 2 SPARE - 98 |GYRO 2 QUANTIZER GUIPUT
43 SPARE ! 99 |GYRD 43 QUASTIZER OUTPUT .
TE, CON. ‘A’ wgc WI, DMU ‘B’ T/M % GYBO 1 WTF DUTY CYCLE Wi S 100 [ GYRD 4 QUANTIZER OUTPUT ]
DTS, O A wyc BT, TN ST T/N 45 GYRO 42 NTR DUTY CYCLE HI 101] GYRO 45 QUANTIZER OUTPUT
SATS, ON_ A sag Sl OW D T/ 4 Gywo 43 WTA DUTY CYCLE HI (02| GYRD # QUANTIZER OUTPUT
47 GYRO # NTR DUTY CYCLE WI 103 | SIGNAL GROUND
48 GYRO 45 MTR DUTY CYCLE WI 104] SHIELD
49 GYRD 4 WTR DUTY CYCLE NI R
|50 W= outy cycix owo
51 §uS CNT 135 o 2 ]
T3 S5 CNT 24 .
53 SPARE
1 ERLL T
55 SPARE |
(36 _GYRo 41 wWHEIL VOLTS e WI
- ¥ - 1 e
BUFFFRED RATE BI 1 BUFFERED RATE M1
¥ IRED 2 NOT ¥IRED
L = > = REVISIANG
BUT ¥IRED _ NOT ¥IRE! JR] OESiR/PTION [DATE
+10 Ve 4 +10 VIC » | R€v 5£5 w133
=10 viC . s -10 vic ® | K87 Sgo CRTBLOIS - Leiie |
NOT ¥IRED 6 KOT ¥IRED C [T SISEN o oo, Seg (TN
WOT ¥WIRED . o - 7 XOT ¥IRED
RESET QUANTIZER =~~~ | s RESET QUANTIZER
START DUTY CYCLE LIMIT SIGNAL % 9 START DUTY CYCLE LINIT SiGNAL
DUTY CYCLE LIMIT SIGNAL - Y 10|  DUTY CYCLE LINIT SIGNAL
CLOCR FRIQ. 153.6 XNZ _ 11|  CLocK FREQ. 153 11| CLOCK FRIQ. 153.6 JiZ
SUSPENS IGN CURRENT TG (12 | SUSPIXSIQN CURRENT ° 12| SUSPIXSICN CURRENT TG
SUSPENSION CURRENT 86 13|  SUSPIXSION CURRIXT SG 13| SUSPINSION CURRENT SG
BFATER ¥O. 1 WI 4.5¥ WINDING 14| HMEATER NO. 1 RI 4.5% WiKDING | 14| MEATIR KO. 1| HI 4.5% WINDING
HEATER %O. 1 10 4.5 WINDING _GFATER NO. 1 L0 4.5 swxo1vg | | 15| MEATER NO. 1 LO 4.5% ¥INDING
SEATER XO. 2 HI 7.59 WINDING | _ MFATER NO. 2 M1 7.58 WINDING 16| WFATFR XO. 2 HI 7.5% ¥IXDING _ﬁ
HITATER ¥O. 2 LO 7.5¥ WINDING 17 | WEATIR NO. 2 10 7.5 WINDING ] 17  REATIR XO. 2 LO 7.5¢ ¥IKDING
1% STGNAL . | 18|  SIN TORQUING STGNAL
19 | 19 SUSP-TP
20| WIRED SPARE 20| ¥IRED SPARE
21| AXALOG GND 2i|  ANALOG GND
221 415 v 22] 5 vic
23| VWIRED SPARE 22 YIRED SPARE




AN

14

n

- P7 P8
1 BUFTERED PATE N1 1 BUFFERED BATE N1 1 BUFFCRED RATE NI a 1 BUFFFRED RA
2 WOT ¥INED 3 WOT ¥ IRED 2 NOT WIRED 2 NOT_WIRED
3 WOT ¥ JRED 3 NOT ¥ IRED 3 NOT ¥ IRED 3 BOT WIRED
4 +10 vBC 4 410 vBC ‘ +10 vOC . +10 vic
Yy SE——
5 <10 voc s -10 Ve 5 10 vnc ] -10 voC ;
. WOT ¥ IRED . NOT ¥IRED . ¥OT ¥ IRED B . NOT ¥IRED
T WOT ¥ RED 7 WOT ¥ IRED T | wor winen [l WOT ¥ IRED
8 | RESET QUANTIZER 8 | AESET QUANTIZER 8 | RESET quaNTIZER [8 | RESET QuANT
% | START DUTY CYCLE LINIT SIGNAL % 0 STANT DUTY CYCLE LINIT SIGRAL 3% 9 START LUTY CYCLE LIMIT SIGNAL M 2] SRAST BUr
10| DUTY CYCLE LIMIT SIGML 30| DUTY CYCLE LINIT SICNAL 16|  DUTY CYCLE LIN'T SIGRAL 10 | Doty CYCLE
11| CLOCK FREQ. 153.6 KNZ (11| cuock Fmrq. 153.6 wiz | 11| cClocx rreq. 153.6 xiz ] 11| cLock FREQ.
12| SUSPENSION CURRENT TG 13 SUSPING ION CURRENT TG - 12 SUSFINSION CURRENY T | 112 | SUSPAS TGN (¢
[13 | SUSPENSION CURILENT SG 13|  SUSPENSION CURRENT 5G 13| SUSPENSION CURRENT G e |13 | SUSPENSION
14| EEATER WO. 1 HI 4.5% YINDING 14| HIATER NO. 1 KI 4.5¢ VINDING 14| HEATER NC. 1 HI 4.5¢ WINDING ] {14 | IATER X0. 1
15| REATER NO. 1 LO 4.5V WINDING 15| HMEATER NO. | LO 4.5% WINDING - 15| HEATER WO. 1 10 4.5V WINDDNG (15 | WEATER »o. 1
16| WEATIR NO. 2 MI 7.5W WINDING 16, WEATIR ¥0. 2 NI 7.5W WINDING 16| WEATER ¥O. 2 NI 7.5 WINDING | 46 | ARATIA KO. 2
17 HEATER XO. 2 1O 7.5% VINDING 17|  HEATIR KO. 2 LO 7.5 WINDING 17 HEATER NO. 2 LO 7.5V WINDING 17 JIEATER ¥O. 2
18 SIN TORQUING SIGMAL 18, SIN TORQUING SIGNAL 18 SIM TORQUING SIGNAL 18 ST¥ TORQUIRG
1| SusP-TP 13 SuSP TP ) 18] SusSe-TrR
20| VIRED SPARE | WIRED SPARE 20 VIRED SPARY
31| ANALOG GND (31 ANALOG GND - 31|  ANALOG GND
23 +15 vpC 22 +i5 v 22 +13 vyDC
33| VIRED SPARE 23 WIRED SPARE 23| WIRED SPAKRE i 23 | vIRED SPaRE
34| v smre 24, VIRED SPAKE 34| WIRED SMRE ] [24 | winEp sne
25| SIN TORQUING COMMND ] 25,  SIN TORQUING COMMAND = 25|  SIN TORQUING COMMND T 25 | SIM TORQUING
36| BUFYFRED QUANTIZIR OUTFUT 26] BUFFERED QUANTIZER OUTPUT == 26| BUPFERED QUANTIZER OUTAUT 26 | sUFFERID Q
37| START SAwToOTH 37| START SAWTOOTH 27| START SA¥TOOTH [ 97} _StAky SA¥
a8 WIRED SPARE 28 VIRED SPARE 28 WIRED SPARE 28 _VIRED SMRE
| xicRosTN DRIVE WO B (21 mcmosix tive wo | 29| WICROSYN DRIVE LO (2 | wickosv om
30| CONTROL THERMISTOR 30| CONTROL TH 30| CONTROL THERMISTOR 30 | coNTROL TH
N o rom@aw | 31|  WMEEL POVIR M LO o 31| WHEEL POYER ¢A LO (31 | wima, P
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36| wowrTom THERMISTOR B i 36| MONITOR TMERMISTOR T 36 BONITTOR TUIRNISTOR 36 | wowrTOR TH
37| WIRID SMRE 37|  WIKED SMRE 37 wimep smns SY | _VIRED SMAR
38| 10GIC GND . ) 3 38| woGic 4D 38| LoGIC GND 38| wcIc Gn
39| 5 vic T (3] 3w 39| 45 viC 39| s vic
40" WIRED SMEX ”——_j «0| wmep s 40| WIRED SPARE 40| VIRED SMRE
MRE - [¢of wmepsmee 40 il RED SN
| SWlD (evred) 41| SWELD (ourew) ] ] SWIRLD (outem) a] sweo(
42 cAmx covreoL T 2] cuxcowrmon 41| cAIN CoMTROL 42| cAIN CONTROL
43| wook cowTroL T 43| wook coNTROL ‘ Lul_ WOOE CONTROL | wooe covrRob
44| WIRED cmRE 44| wmeposmes 11| IAED SMRE 41| vIRED SMRE
48| wicrosve mIviur 45| uICROSTN DRIVE 31 45| NICROSYN DRIVE NI (45| urcmosvy m
46 |  CONTROL TUERMISTOR 48] CONTROL THERZISTOR 7 (48 CONTROL THFRWISTOR 46| cowrRoL TH
47| WHEEL PONER e\ u1 WHNEL POWER ¢A RI 47| WNEEL POWER ¢A W1 47| WMEEL POWER
48| WHEEL WONER B WI ] WHIEL POSER B HI — 48 | VHEFL POVIR o8 HI E YEEEL POYEX
49| SUSPINSION DRIVE #1 SUSPENSION DRIVE #1 [49] suspxsion oRivE #1 B 49| susPENS1ON
50| suimD (immeR) ] SuimD (wwew) 501 SHIELD (\NWSR) ] |30 | smiELp (i
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1 BUFFERED RATE K1 1 ED RATE Wi ]
2 WOT_¥1RZD P WOT_¥IRED -
- 3 L sopiims 3 § _Noy NimD T T T CATE AFPO |
[ +10 voC 4 +10 VIO ry ORI Y|
R s | -10vnc [ -10 vDC @ 'REV3E0 CRYEIO9SY-1 biitle | Sam |
] (¢ | wor wmip 6 | wor wimED ~ T P LTI T
7 NOT WIRED ] 7 XOT ¥IRED
] s RFESET QUANTIZIR 8 | RESET QUANTIZER
SIGNAL % ° START DUTY CYCLE LIXIT SIGKAL % 9 START DUTY CYCLE LIMIT SIGNAL %
) . (10|  DUrY CYCLE LINIT SIGNAL 10]  DUTY CYCLE LINIT SIGMAL
—1 11| cLock FREQ. 153.C KNZ ] 11| cLOCK FRIQ. 153.6 KNz
12|  SUSPINSION CURRIXT TC 2] svernior CURRDNT TG
B 13| SUSPINSION CURREXT SG 13|  SUSPENSION CURRENT SC
N1 4.5% VINDING 14| MEATER NO. 1 RI 4.5t VINDING 14|  MEATER XO. 1 KI 4.5 VINDING
L0 4.5¥ WINDING 15| HFATER NO. 1 10 4.5% NINDIXG __ 15| MEATER NO. 1 LO 4.5% ¥INDING |
N1 7.50 WINDING 16| MEATER NO. 2 NI 7.5% WINDING | 16| NPATFR X0. 2 HI 7.5% ¥IXDING
LO 7.5 YINDING 17 | MEATIR NO. 2 10 7.5% ¥INDING 17|  NELATIR XO. 2 LO 7.5F XIKDING
SIGRAL e 18|  SIN TORQUING SIGNAL ] (18|  SIN TORQUING SIGKAL
] 19| Suse-TP_ — |19] Susp-TP
-] 20| wIED SMRE - 20|  WIRED SPARE
e 21| axAG eND 121]  AWALOG GND
i 22] 415 vic 22[ .15 voo
o 23|  WIRED SPARE 23| WIRLD SPARE
] 24| WIRED SPARE 24| winEp smae
I 25| SIN TORQUING COMMAND 25| SIM TORQUING COMWAND
1ZER OUTPUT ] 26 26|  BUFFIRED QUANTIZER OUTPUT
,,‘ [27 27| START SA®TOOTH
o 28 | 28| WIRED SPARE
-] 29 wicrosys DRIVE LO 29| MICROSYN DRIVE LO
______ 30| conTROL TRERVISTOR 39| CONTROL THERNISTOR ]
o 51 wa PONER A L0 [31]  WMERL PORER cA LO
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o ! '.|3+ SUSPINS ION DRIVE LO a3 SUSPINSION DRIVE Lo dy = 311 P 407-53-B-15 IATES
34|  DELOD RIFERENCE [34]  prvop Rrrmece YITH 311 P 407-5P-B-13
- - |23 I, = 311 P 407-65-8-15 WTES
36 NONITOR THERHISTOR = WITH = 311 P 407-6P-B-15
o 37: T WIKED SMRE ] P Jy = 311 P 407-35-B-15 WATES
o 38| wocIc G ED ¥ITH = 311 P 407-3p-B-13
R s vic - — ] 739 svic 3, = 311 P 407-2P-B-15 ATES
I 40| WINED SPARE |40,  VIRED SPRE LITH ~ 311 P 407-25-B-13%
_ 4] swip (evTER) ] 41] SWELD (ooTed) Py - Py - CANNON CDUANSOP
. 42 L CAIN CONTEOL 12| GuNcostRoL __{ (MIL ¥ 24308/3-53%
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Issue: Rev. B :
J

Date: 20 January 1975 DETAILED Emcm“j
FUNCTION CONNECTOR | PIN# | INPUT |OUTPUT | ZgorZ d
+28 VDC BUSS #1 HI POWER (J4) 1 X B= 0
| +28 VDC BUSS #1 HI . 2 X oA
f=28.YDC BUSS 22 HI_ - 3. X =
428 VDC RUSS #2 HI g a1 _x =0
+28 VDC_BUSS #3 HI _ " 5 1 x = Q
_+28 VDC RUSS #4 HI " 7 X 62.2{ k= 0
| 428 VDC _BUSS &4 HI " 8 X 2 = 0O
428 YDC BUSS #5 HI L 9 X E: Q
r.‘za.m_msuim i 0. X = 0
| _+28 YDC BUSS #6 HI 2 11 X 9)
28 VDC _BISS _£6 _HI i 12 X = Q
| 428 ynC Buss #7 HI - R (B=_ 2
+28 YDC BUSS #7 HI u b 17— - = 2
£28 VDC BUSS #8 HI 5 15 X 50901R=_ D
4228 VDC _BIUSS 28 HI - 16 X Q =2
|_DC_DROWER GROUND B 12 i —— —
|_DC_POWER GROIIND 4 18 X
DC_POWER_GROUND " 19 X |
__DC_POWER CROUND ) 20 X
SPARE " 21
_SPARF, ' 22
_SPARE, : 23 —t
SPARE t 24 1
SPARE " 25 A
SHIELD " 25 ..4‘
E SIGNAT &1 1
SPARE v (J1) 2
SPARE B 3 '
SPARE " 4 |
L DATA WORD. COMMON 'A', CD ‘A’ " 5 X 100K O _ !
_ENVELOPE . COMMON A CD A" & g - 4 J00K Q!
| sureT COMMON "A'. CD 'A" ? 7 X 100k @ ! _
DATA WORD, COMMON 'B', CD ‘A’ " 8 X 100K Q
} ENVELOPE. COMMON 'B', CD 'A’ . 2 X ROOK. 8 ___|
| SHIFT. COMMON 'B', CD A’ t 10 X 00K Q
| GYRO #1 26, DMU A - 1l D G |
GYRO #2 A8, DMU 'A’ " 12 X 1K O

Gy;;-’.'v;l o
|

o evad o “‘;“‘M—-——h_




MT 37,323
DETAILED ELECTRICAL INTERFACE

Page 56
OUTPUT | ZgorZ, CKT,TYPE | VOLT, RANGE REMARKS
p=__ O Bol, _+28 VDC
I < T —" = § +28 YDC L PINC 3&4 TIED INTERNALLY AT RFY FILTER |
= Q. Ba2 ~+28 VDC
— ¢ B . 28 YDC L PINS O5&6 TIED INTERNALLY AT RFI FILTER |
= Q B-3 428 YDC
£33 = __ 0 Bad +28.YDC., ~RINS.ZSA.TIED INTERNALLY AT RFI FIITER |
2 a0 B4 28 VDG
= 0 B-5 +28 VDC PINS 9410 TIED INTERNALLY AT RFI FILTER |
= Q B-5 +28 VDC
= 0 B-6 28 YDC 1 PINS 11x12 TIED INTERNALLY AT RFI FILTER |
= o) B_6 S28 YDC
(k=2 _B-1 £28 YOC | PINS 13414 TIED INTERNALLY AT RFI FIITER |
= 23 B=7 +28 YDC
509 1R=__ D B-8 +28 VDC PINS 15«16 TIED INTERNALLY AT RFI FILTER |
Q = 32 B=8 +28 VYDC
Q.XDC | PINS 1718 TIED INTERNALLY AT RFI FILTER
0. _YNDC
| 0 VDC PINS 19420 TIED INTERNALLY AT RFI FILTER
] 0_VDC
1 .
_--‘ —— -\ . ——
B WILL PICK UP ALL RFI FILTER SHIELDS MNA%Y
SUSS.
! .
| .
100K Q ' DI-1 LOGIC LEVEL ! ™1" - 3.4-10VDC, "0" = 0-1.5 VDC e
ook Q@ I DpI-1 ! ‘ e .l
ook @ | DpI-1 § - _ .
100K Q DI-1 ) s -
100K Q@ |  DI-] 5 —
00K Q pI1-1 . u _ P —
X 1K Q DO-1 - Pl = 3.5:-5.5YDC,_0" = 0,04 VDC
X 1K O DO-1 " Y

FCLOCUT FRAVE
“ '

L
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( CONT INLIED)
FUNCTION CONNECTOR | PIN# | INPUT |OUTPUT | Zgorz, c
|_GYRO #3 A8, DMU 'A’ SIGNAL #1 13 X _1k @ | po-
| _GYRO #4 A6, DMU A 1) {14 X A Q| Do
i GYRO #5 Aﬂ. DM A i ) X LK O DO =
| |_GYRQ #6 46, DMU 'A’ . _16_ X1 axo |po
[_GYRO #1 ENVELOPE, DMU A . A7 X 100K Q LDy
|—GYRO #2 ENVELOPE, DMI 'A’ . 18 X 1008 Qv
| GYRQ #3 ENVELOPF, DMU 'A° : 19 X 100Kk 0 | DI
|_GYRQ #4 ENVELOPE, DMU ‘A’ " 20 X 1 .
|_GYRO #5 ENVELOPE. DMU ‘A : 21 | X 100K Q| D
|_GYRQ #6 ENVEIQPE, DMU ‘A" " 22 X 100k 0 1 n
_GYRQ #1 SHIFT, DMU "A~ - 23 X 100K @ | DI
GYRQ #2 SHIFT, DMU 'A’ " 24 X 100Kk 1D
|_GYRQ #3 SHIFT. DMU 'A" . 3 X 100k Q0 | p
GYRO #4 SHIFT, DMU 'A’ " 26 X 100K Q| D
GYRO #5 SHIFT, DMU 'A’ " 27 ¥ 100K @ | DI-
| GIRQ #6 SHIMTL DML _4 : 28 X ook QL p
DMU 'A', INTERROGATE . 20 1 x 3.3K 0|
| _DMu 'A'. INTERRQGATE d 30 X )
L STATUS WORD, COM. A . DMU A - 31 2ll. O ’e
| WORD GATE. COM, 'A’. DAU ‘A L az 1 X a3k 0 |n
|_SHIFT. COM, 'A', DMU A" " a3 X 2i ;
STATUS WORD, COM. 'B', DMU 'A’ " 34 x_|s11 o | oo
WORD GATE, COM. 'B', DMU 'A’ 35 X 3.3k 0| D
SHIFT, COM. 'B', DMU 'A’ " _36 X 2.2k 0 |p3
LOGIC_ GROUND " 37 |
_LOGIC GROUND " 38 (
| BODY BATE. CoOM. ‘A wze I v 39 ¥ 1Ko | AQ
BODY RATE, COM. 'A' w yc HI " 40 X__11KD "ag
BODY RATE, COM. 'A' w xc HI . 41 x hgo !
BODY RATE. COM. 'A' GROUND " 42 '
BCDY RATE. COM. 'A' «=zc HI,DMU'A',T|'M " 43 X lg,99x g !
BODY RATE, COM. 'A' wyc HI,DMU'A', /M " 44 X 14,99k Q'
BODY RATE, COM. 'A' w xc HI,DMU'A" ., T| M " 45 X 4.99k Q | A0
GYRO #1 TEMP, DMU ‘A’ T M " 46 X |4.99k O
| _GYRO #3 TEMP, DMU ‘A’ T/M " 47 x la.99k 0 |
|_GYRO #5 TEMP, DMU 'A' .M e 48 s
| Ecu TEMP #1. Dau A T " 49 X YARIARLE
| Ecu TEMP #2, DMU ‘A" ae T/M " 50 X |VARIABLE

: E;‘_Jlﬂ‘ ShAL '
B e il S PRSI T . L A

L ‘Y e . ‘. -
7 Rl n B N — & ‘ - . .
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{CONT INUED)
OUTPUT | ZgorZ, CKT,TYPE VOLT., RANGE REMARKS
X 1K @ | DO-1 G VEL | "1' = 3.5:3.5 YDC, "0" = 0-0.4 VDC
X 1K 0 1 Dpo-1 " "
X | 1xk0 lpo " .
ko lpo3 " -
100K Q _LDI-1 4 1t = 3.5:10 YDC, 0" = 0-1.5 VDC
J00K O L DI.] " "
100K 0O DIl " L
100K Q DI-1 " "
100K Q 1 D11 " L
100K Q I D11 " L
]QQK n DI_] " "
100K Q IDpr-1 . "
100K @ | D1-1 " "
100K Q| pI-1 " "
100K _Q DI_1 L& LA
3.3K 2 nI-1 " "
all. O D0-1 i """ « 3 5.8 8§ ypnCc__"0" = 0.0.4.YDC . ‘
3.3K0 D2 L
2 DI-3_ "
X |511 n_l D0-1 . "1" = 3.5-5.5 VDC, 0" = 0-0.4 VDC
33K 0 | DI-2 "
:Lzm..-}m.-z_ :
l -
X liko _ 1ag] ¥ SVDC. 22 oo | SHIELD EXTERNAL TO IRA. LV/C/SEC.0.05V/S]
X__ {10 'ag-l > 5VDC, 22 ma | SHIELD EXTERNAL TQ IRAL1V 0 SEC.0.05V/STC/SE)
S LK 'Ag-1  {* sypc, 22za ! SHYEID EXTERNAL TO IRA IV C/SEC,0.05U-SEC.SE
X 4£9Lﬂ.: 202 . l + + 5 /SEC RANGE = 0-5VDC
x  |4.00k 9 | a0.2 . +100 SEC/SEC OR + 5°/SEC RANGE = 0-5vypC |
X __[4.99k Q |A0-2 i *100 SEC/SEC OR_= 5°/SEC_RANGE = 0-5VDC
X 4.99K Q | A0-2 . " 27 mv °rF, 135°F = 3 VOLTS DC
X 4.99% O | AQ-2 b 7 0 O - 3 YOLTS DC
(4.99K O 1 ADQ-2 " : v /°¢ 135°F =3 YQLTS DC
X YARIABLE RES ISTANCE YSI1 THERMISTOR. QNE _SIDE_GNDED.
X

VAR IABLE R A ISTOR. ONE SIDE _GNDED
%‘Wﬂ
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(CONT INUED)
| FUNCTION CONNECTOR | PIN# | INPUT |OUTPUT | ZgorZ, c
RO #1 0B MOTOR C ‘Al 51 X AQ
GYRO #3 ¢B MOTOR CURRENT, DMU 'A',T " (J1) 52 X _l4.99k Q AO:
| GYRQ #5 cR NOTOR CIRRENT. DMU ‘A’ Tk - 53 X la.00ka | AQ
GYRO #1 RATE HI, DMU 'A', T/M " 56 X__ l4.99k Q AQ
GYRQ #3 RATE HI, DMU 'A', s 57 X__ l4.99k Q AQ
LoYRO #5 BATE HI. DML _'A' " 58 X 4. 99K G 0
| ‘B! AT/ s 59 i 99K Q ‘
|_BODY BATELCOML'T. e - Ll e
‘B’ R T " 6l X [4.99K Q ‘
_GYRQ 2 TEMP. DM ‘A’ o 62 X {490k Q L _Ag
GYRO #4 TEMP, DMU ‘A’ T M " 63 X___]4.99k Q AQ
GYRO #6 TEMP, DMU 'A’ | I 64 X l4.99k Q AQ
GYRO _#2 :B MOTOK _CURRENT, DMU A T ] - 55, X__14.99K Q AQ
) % ‘A’ 11 a6 X | AQ
| GYRO #6 :B MOTOR CIRRENT, DMU AT " 67 S l490K 0 | AG
|-GYRQ 22 RATE HI__DAMIL A I . 68 X 14,99k QO C
GYRC #4 RATE HI, DMU ‘A’ | I 69 X 119K 0 | Ag
GYRO #6 RATE HI, DMU ‘A’ Y4 " 20 X 14.99K.Q i _AQ
SPARE i, 71
| SPARE - 72 )
|_SPARE - 73 -
SPARE " 74 L
SPARE . 75 !
SDARE . 26 |
SPARE - 17 '
LSHIELD - 18 !
SPARE SIGNAL #2 | 1 |
SPARL. » (J3) 2 !
+-SRAKE 4 <A '
SPARE gk 4
DATA WORD, COMMON 'A', CD 'B' 5 5 X 100k Q| p
ENVELOPE, COMMON ‘A’, CD 'B' " 6 X 100K Q '
SHIFT, COMMON 'A', CD 'B' 7 X 100K Q )
| _DATA WORD, COMMON 'B', CD 'R’ " ] X 100K Q | DI
| ENVELOPE, COMMON 'B'. CD ‘B’ " 9. X 100K Q 1 D
SHIFT. COMMON 'B', CD ‘B’ 5 10 X 100K O DL

POy 44, |
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(CONT INUED
Zgorz, CKT,TYPE VOLT. RANGE REMARKS Jﬁ
MM__AQ;Z_‘_-Q_LM.SQLQ.MW—
4.99K Q AQ-2 o "
AQ-2 " "

-0.7 TO +5.6V

0-5 vDC = * 600 SEC/SEC OR * 5°/SEC |

"

2 100 SEC/SEC OR + 5°/SEC = 0-5 vDC

“ o Op _ :
0-5 VDC = 0 TO 600 ma_GYRO CURRENT

1
(NOTE) - FOR ALL REMARKS ON SIGNAL #2 . _

CONNECTOR __SEE _CORRESPONDING SIGNAL #1 |
PIN NUMBEK .

100K Q _DI-1 LOGIC LEVEL —
L00K Q RI-1 e

100K Q DI-1

L00K Q DI-1_

100K Q DI-1 "

100K O DI-1 i

PRI e\ Ie— __._.‘_.-“A..‘—r;
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FUNCTION CONNECTOR | PIN# | INPUT |OUTPUT | ZgorZ, CK
GYRO #1 A6, DMU 'B’ SIGNAL #2 11 X 1K Q
GYRO #2 A6, DMU 'B' " (J3) 12 X 1K
! GYRO #3 A6, DMU 'B’ ) 13 _ X K0
GYRO #4 46, DMU "B’ " 14 1K O
_GYRO #5 46, DMU ‘B’ - —. 1K Q
|_GYRO #6 A6, DMU 'B' " 16 X 1K 0
_GYRO #] ENVELOPE, DMU ‘B E 4 X 100K 0
| -GYRO 22 ENVELOPE. DMU__B_ . 18 X 100K O
GYRO #3 ENVELOPE, DMU ‘B’ ” 19 X 100K O
ﬁxBQ !ﬂ Eunmzaﬁu nml 'B' b _X LO0K n
_GYRO #5 ENVELOPE, DMU 'B’ " X 100K Q
GYBQ 6 ENVELOPE., DMU _'B__ E 22 X 100K ©
_GYRQ #1 SHIFT, DML B s 23 - 100K Q
'B' " 24 X 100K
GYRO #3 SHIFT, DMU 'B' i 25 X 100K Q
GYRO #4 SHIFT, DMU 'B' t 26 X 106K O
SzXBSZ #2 §H|EI| QM]I 'B' 34 7 & 4 X 100K QO
L_GYRO #6 SHIFT. DM R’ - 28 .4 100K Q. '
LDMI 'B' INTERRQGATE . 29 X : l
DMU_'B' INTERROGATE i 39 o 2.3KQ
|_STATUS WORD, COM, 'A', DMI ‘B . 31 511 0
WORD GATE, COM. 'A', DMU 'B' " 32 X 3.9k Q|
SHIFT, COM. 'A', DMU 'B' g 33 X 2 ok
STATUS WORD, COM. 'B', DMU 'B' " 34 511 Q |
W 0M. 'B’ ] ‘B’ . 35 X 3.3k |
SHIFT, COM. 'B', DMU 'B' " 36 X 2. 0Kk Q |
LOGIC GROUND 2 37 |
| _LOGIC GROUND " 38 '
| BODY RATE, coM. 'B' wzc HI " 39 X 1K g |
BODY RATE, COM. 'B' wyc HI i 40 Xk g !
|_BODY RATE. COM. 'B' wxc HI . A X i O -
BODY RATE, COM. 'B' GROUND 3 42 '
BODY RATE,COM.'A' wzc HI,DMU'B',T ) 5 43 L
BODY RATE,COM.'A’ « ye HI,DMU'B'.T M| b 44 X
| _BODY RATE,COM. A' « xc HI DMU'B' T ) 3 45 X -
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OUTPUT | ZgorZ, CKT,TYPE VOLT, RANGE REMARKS
X 1K Q DO-1 GIC LEVEL | NOTE - FOR ALL BEMARKS ON SIGNAL. g2 |
X 1K Q Q-2 " CONNECTOR _SEE _CORRESPONDING _SIGNAL #1 |
X LK 0 1 DO-1 - PIN NUMBER
X 1K 0 DOl "
1K.Q DO-1 "
1K O DO-1 &
100K O DI-1 4
100K O DI-1 .
100K 0 DI-1
100K Q DExl. "
100K Q DI-1 "'
100K O DI-1 "
100K Q DI-1 &
100k Q DI-1 "
100K Q DI-1 '
100K O DI-1
100K Q. ! _DI.] 2
100K Q. " DI-1 2 -
ook | nro ! —
_laska DIl B
511 Q Po-1 " _
3. 3K 0 DI-2
2 2k DI-3
1511 g | DOl
3.3k ! mio _
2.2K0 : DI-3.
1K g | a0-1 L 5YpC 22 A
1K Q | AQ-1 = S\DC 22 Ma
e 1K 0 | AQ-1 e mw! ; .
' !
X __ A0-2 -0.7 TO +5.6VhbC R
AQ-2 - R
f == = -

WU s ooudd';
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{CONTINUED)
FUNCTI ON CONNECTOR | PIN# | INPUT |OUTPUT | ZgorZ, c
GYRO #1 TEMP. DMU 'B' I.M_ ISIGNAL #2 | 46 X la9gx D
| GYRO #3 TEMP. DMU 'B’ T M " (J3) | 47 X 1.99K Q
GYRQ #5 TEMP. DMU ‘B’ M : 48 X |4.99kQ
| ECU TEMP #1. DM 'R’ I . 49 X | vaRiap
| 2. DU ‘B T " 50 s L NARIABLE
#1: CURRENT, DMU 'B' T/ " 51 + X 14.99k
GYRQ #3 3 MOTOR CURRENT, DMU 'B' T /M 52 X | 4.99k O
| GYRO #5°R MOTOR CURRENT, DMU_ ‘B’ T 2 53 e
54
LANALOG GROUND -
GYRC #1 RATE HI, DMU 'B’ T M 56 X _|4.99k 0
GYRQ #3 RATE HI, DMU 'B’ TN 57 X ] 4.99k 0
GYRO #5 RATE HI, DMU 'B’ T M X la9kal
BODY RATE, COM. 'B' wzc HI,DMU'B'.TiM " 59 X lawvokQ
BODY RATE, COM. 'B' w yc HI,DMU'B' . TiM 60 X V19001
BODY RATE, COM. 'B' wxc HIDMUI'B' TiM " 61 X 4.99K 5] |
GYRO #2 TEMP, DMU 'B' I 62, X4 cox Q.
GYRO #4 TEMP, DMU 'B’ T M 63 1 X _laeakol_
GYRQ #6_TEMP, DMU 'B’ T H4 - 4-&3L.Q..'.
GYRO #2:B_MOTOR CURRENT,DMU'B' T " 65 X _la0ok ol
LGYRO #4:B M CURRE B T 66 X ax 9 !
GYKC #6:B MOTOR CURRENT,DMU'B' T M 67 x |a.90k Q|
GYRO #2 RATE HI, DMU 'B', T M 68 14,99k Q !
GYRO #4 RATE HI, DMU '8’ TN Xfagax o |
26 . Bi, DMU ‘B’ T./M 0. X 14000
| SPARE 1 )
| SPARE i -
_SPARE o
SPARE 24 —t e
SPARE s - -
S PARE 76 ! '
S PARE £ ! !
LSHIELD 18 s gasn
|
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OUTPUT | Zgorz CKT.TYPE | VOLT. RANGE REMARKS
400k Q| a2 (-0.77TO +5.6 yDC  NOIE - XOR ALL REMARKS.ON SIGNAL £2 |
X | 4.99Kk Q A0-2 ” CONNECTOR SEE CORRESPONDING SIGNAL
X __|4.99k O 10-2 " 41 PIN NUMBER.
X_ YARIABLL BEESISTANCE
X VARIARLE RESISTANCE
X __14.99k Q AO-2 _0.7 TO +5.6 \#Dc
X |4.99x Q AQ-2 "
X 14,99k Q AQ-2 2
X 4.99K Q AOQ-2 -0.7 TO 5.6 V
X 4.99K Q .-\9—2 '
X l4.99k0 1 40-2
D¢ 4.99K 2 A0-2
X 1,99K Q AQ.2
X 4.99K £ AQ-2. 2
X meet-4..99K 2. AQ-2 .
X 3,00k Q \__an-2 u
x laozol ag2 e
X .99k Q {__a0.2 .
X 4 gg_g_g_i AG.2 "
X |4.99k Q i _ A0-2 " _
X 1499k Q | _ A0-2
x_ |aa9ag o | __ag-2 2 : ——
X _la.99k @ ! _A0-2 T
; -
- = :
‘ o}
$ --t - —— SRS =
! i i ol e
R ! L
i 1 b
! . i
| ’ ]
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DETA1LED ELECTRIC!
(C )

FUNCTION CONNECTOR OUTPUT | ZgorZ c

+15 VDC, GYROQ #1 TEST(J2) 1 X 100K QO

+10 VDC, GYRQ #1 r 2 X JOOK Q|
L_-10 VDC. GYRQ #1 S 3 X 100K Q |
”r_:_am_mul z g x | 100K Q

+15 VDC, GYRQ #2 " 5_ X 100K Q
+10 VDC, GYRQ 22 - £ 2 100K Q|
=10 XDC._GYRQ =2 " Z X 100K Q

+ 5 VDC, GYRO #2 " 8 X 100K Q
L+15 vpCc. GYRO #3 " 9 X 100K ©

+10 VDC. GYRO #3 r 10 X 1 100Kk G |
I_-10 VDC. GYRO #3 " 11 X 100K _Q

+ 5 VDC, GYRO #3 " 12 X 100K O

+15 VDC, GYRO #4 Le X 100K Q
|_+10 VDC, GYRO #4 X 100K Q

-10 VDC, GYKU =8 X 100K £

;+ 5 YDC. GYRQ #4 " X 1 100K Q
| 15 YDC_GYRQ 25 n = 100K Q-

+10 YDC. GYRQ #5 X 1100k Q 1.
|10 YDC__GYRQ #5 " .4 J00K € |

+ 5 YDC, GYRQ #5 x,,,_mmg.a...‘
| 15 vne cveo #6 " X 1008 Q |

+10 YDC. GYRQ #6 X 100K Q I
=10 YDC, GYRQ #6 X 100K Q..i

4 7 1t X 100K O .

SIM. TORQUING CCMMAND x X !

SIM. TORO. SIG. GYRQ #1 X 4.7k Q| _

SIM. TORQ. SIG. GYRQ # " X 178 q !

SIM. TORQ. SIG. GYRO =3 X 4_7K..0

SIM. TORQ. SIG GYRU #4 X 4,7k !

SIM. TORQ. SiG. GYRO =5 " X ia.7kq !

SIM. TORQ. SIG. GYRQ =€ r X 1.7 O )

M r ¥ x 110k Q9

MICROSYN EXC. GYRO #2 HI X 10 K Q '

MICROSYN EXC. GYRO #3 HI X liok o |

MICROSYN EXC. GYRO #4 HI X 10K Q | 2

MICROSYN EXC. GYRO #5 HI X 10K Q

MICROSYN FXC. GYRO #6 4I X 10K Q
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OUTPUT | ZgorZ CKT,TYPE VOLT, RANGE REMARKS
X 100k Q VALUE —tﬁs_z._ 100K Q IN SERJES WITH SUPPLY
X 100K Q " "
¥ 100K Q " "
X JO0K Q " "
X 100K Q " "
X 1 100KQ 1 - z -
4 100K Q " o
X 1 100K Q " "
X 100K Q " "
X 1l 1o0xkQ " o
X 100K Q 1" "
X 1 JOOK Q 2 =
X J100K . Q " " _
X 100K Q " u -
X 100K Q " '
X 100K Q
S G - VT Q......:.
X 100K Q . " - e A
x o0k | " "
x| 1o00kQ ! x -
x lyoong ! : "
X 100K Q !_ " " ) o
X 100K Q. | " 4 -
X 00K Q '_ g " .
- ) ST - REQUIBES GROUNDING.TQ ACTIVATE COMMAND- - nnl
o P ey S—
E
- 4 _7k.0Q 2 _ : e
- 4,7k Q ! 8 - —
- 1.7k ! t ' —
1.7k Q | . IR o]
X 10xQ l[ 2VRMS = 2% 9.6 Kz -
X 10 K Q " . L ‘
X LOK LL-TW w.m__._.__ 1 " — _t—{
X 10K Q L r " "
X 10K Q " 2 .
X 10K Q "
FOLDOUT FRAME
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N
FUNCTION CONNECTOR | PIN# | INPUT |OUTPUT | ZgorZ,
GYRO #1 HTR DU™Y CYCLE HI " aa | x| 100k Q|
GYRQ #2 HTR DUTY CYCLE HI i 45 X 1 100k Q |
|-GXRO #3 HIR DUTY CYCLE HI - 46 X 100K O
_GYRO #4 HIR DUTY CXCLE HI < 41 X 100K Q |
L_GYRO #5 HIR DUIY CYCLE HI - 8 X 100K O
_GYRQ #6 HTR DUTY CYCLE HI " 49 X 100K Q |
__LIB _DUTY _CYCLE GNU = 20
4V_SLSP. COMMAND " 51 v
FF COMMAND " 52 X
SPARE i 53
| _SPARE " 54
| _SPARE s e —
GYRG &1 WHEEL VOLTS A NI " 26 X JOK Q
) GYRO #1 WHEEL VOLTS ©A LO " 57 X 10k &
GYRQ #2 WHEEL VOLTS ©°A HI ” 58 X 108§
|_GYRO #2 WHEEL VOLTS -4 10 - 20 & J0K...S) L
GYRO #3 WHEEL VOLTS ®A HI " 60 X 10k S
GYRO #3 WHEEL VOLTS 'A LO & 61 X 10k Q |
GYRO #4 WHEEL VOLTS -A HI 2 62 X K.
| _GYRO #4 WHEEL VOLTS A LO i 63 X 10K Q
| _GYRO #5 WHEEL VOLTS A _HI . 64 X 10K O
GYRO #5 WHEEL VOLTS A " 65 X 10K O
GYRO #6 WHEEL VOLTS ‘A HI " 66 X 110K ©Q
GYRO #6 WHEEL VOLTS °A_LO " 67 x_ 11k g !
WHEELS DISABLE X 68 X |
SUSP. EXC. GYRO #1 HI . 69 X 1K
SUSP. EXC. GYRQ #2 HI B _70 X 1K
L_Ssusp. EXC. GYRO #3 HI " 71 X 1Kk !
| susp. EXC. GYRO #4 HI - L5 . X 1x
L _susp. EXC. GYRO #5 HI i, 73 X 1K
SUSP. EXC. GYRO #6 HI ! 74 X 1K
SUSP. CURR. GYRO #1 TG LO : 75 X 1K
SUSP. ZURR. GYRO #1 SG LO r 76 X 1K -

FOLDOUT FRAME /
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OUTPUT | ZgorZ CKT,TYPE | VOLT., RANGE REMARKS
L
4
X 100K O3 L 600 Hz PHM WAVEFORM
X 100K Q " "
X 100K Q . "
x 100K Q " .
% 100K O v
X 100K Q " L
DI-4 REQUIRE GROUNDING TO ACTIVATE COMMAND {
DI-4 REQUIRE GROUNDING TO ACTIVATE COMMAND e
X 10K Q. 34YR [ = 10 HZ.
X 10k 0 | | —
X 10k Q 34VRMS OR 18VRMS ~ 5% ON VOLTAGE, 960 Hz
X 10K Q
X 1ok @ | 34VRMS OR 18VRMS — 5% ON VOLTAGE, 960 Hz
X 1089 | . -
x 1ok 0} 34~'Rm.gmra_i_ummumn_u._--., —
X 10k | .
X 10K g | 34VRMS OR 18VRMS T 5% ON VOLTAGE, 960 Hz e
X WK Q9 ! R
x |10k g S 5% ONV 8 I—_—
X 10K Q i e
| pI-4 REQUIRE_GROUNDING 1Q ACTIVATE COMMAND ..
X 1K | 2.5 OR 4 VRMS !X 2% ON VOLTAGE, 9.6 KHz  ° -
X 1K . ‘ ;
X 2K ' b " i
X 1K - . 4 -
_X 1K L___- - -
X 1K " "
X 4K 50 MV _RANGE 1 Q RESISTOR
X 1 K . "
FOLDUGL s xamg /
- s 2k e in ke ::“-A‘-..“ -
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FUNCTION CONNECTOR | PIN# | INPUT |OUTPUT | ZgorZ
SUSP. CURR. GYRO #2 TG LO TEST (J2) 77 X 1K Q
SUSP. CURR. GYRO #2 SG LO B 78 X 1K Q
SUSP. CURR. GYRO #3 TG LO " 79 X 1K O
L_susp. CURR. GYRO #3 SG _LO . 80 X 1KQ
SUSP. CURR. GYRO #4 LO " 81 X 1K O
__SUSP. _CUBR. GYRO 24 5G 1O e 82 X 1K Q
_SUSP._CURR. GYRO #5 TG 10 - 83 X 1K §
|_susp. CUBR. GYRO #5 SG 10 " 24 X 1 KO
|_susp. CURR. GYRO #6 TG 10 " 85 X 1K Q
_SUSP, CIBR. GYRO #6 SG 10 - 86, X LlKQ
|_BUFF. RATE GYRO #1 HI " 87 X 100
"F. RATE G #2 HI " 88 X 1100 O
BUFF . RATE GYRQ #3 HI " 89 X 11000
BUFF. BRATE GYRO #4 HI S Q0 X 1100 .Q
BUFF. RATE GYRO #5 HI 5 91 X 100 03
! _BUFF_. _BATE_GYRQ 26 _HI 1t 92 X 100 _0O
| 2072 kuz cou 4 z "3 e e S i
307.2 KHz COM. 'B. L 94 X 4. 7K
|_DETO COM. "A" . 95 b S-S &
DETQ _COM. 'R’ v 96 X  14.7KQ
GYRO #1 QUANTIZER QUTPUT r 97 X 4. 7K Q
GYRQ #2 QUANTIZER QUTPUT x 98 X 147K |
|_GVRO 43 QUANTIZER QUTPUT L 99 X 147K Q |
|_G¥RO 44 QUANTIZER QuTDIT : 100 X 147K Q
5 QUANTIZER 1T 101 X 147K Q
L_GYRQ %6 QUANTIZER OUTPUT " 102 X L TEL) _F
| _SIGNAL GROUND 103 d
SHIELD o 104 '

FOLDOUT ppa..g

MA,M%_ -

ot s L L e L L
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OUTPUT | ZgorZ CKT ,TYPE VOLT, RANGE REMARKS
X 1K Q 50 MV RANGE 1 Q RESISTOR
X 1 KQ " "
X 1 KQ i, "
X 1 1xQ - "
X 1XQ " v
X 1K Q " "
X 150 . 2
X 1K Q = -
. . =
X 1lxQ " 2
X 100 Q A0-1 X 10 vDC 2.34 V = 600 SEC 'SEC
100 O AQ-1 t o
100 Q AQ-1 4 -
X 100 Q AD-1 "
X 00 AQ-1 "
‘ 100 O A1 by s%
47K Q DO-1 LOGIC LFVEL ' ™M1 = 3.5.5.5 VDC, "0" = 0-0,4 VDC
X 4. 7K ) DO-1 " '
4.7KQ ~DO-1 " & BUP
4. 7K N 1 __ D01 "
x 14.7xQ DO-1. "
4. 7K N DO-1 " "
X 4. 7K Q DO-1 A B
X 14.7k0 | Do-1 " .
X l4.7KQ DO-1 i " . —
= 4.7K 8 DO-1 2 " —

EOLQOUT FRAME

A

e
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12.0 APPENDIX A
IUE FLIGHT SYSTEM

TEST DATA SUMMARY
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QH mN mw o: mm oa
+500/HR -21 -4 -43 23 -183 103
+100°/HR -30 39 -65 16 -144 -104
+200°/HR =31 -18 -65 -16 -135 -91
+300°/HR -29 -43 -62 =12 -88 -83
+400°/HR -29 -48 -66 12 -71 -9]1
+600°/HR -38 -42 -66 32 -37 -76
m 29.6 26.3 61.1 1.5 109.6 57.0

sPec LIMIT = 100 ppM/35 DAYS

COMPUTE
AVERAGES
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BODY RATE OUTPUTS - RIPPLE, NOISE, NONLINEARITIES
o F
RATE COLD ,‘ DEVIATION FROM MEAN (VDC)
AXIS | RATE(®/S) ! MATRIX A MATRIX B LIMITS (VDC)
i
+1.0 ' .021 .001 A
-1.0 .019 .001 ) .080
X +2.5 .032 .001 B
.080
2.5 025 _=002 -
+5.0 .011 .006 (300 éEb/SEC)
-5.0 .037 .001
+1.0 .002 .001 A
.019
-1.0 .003 0
+2.5 .004 .001 B
Yy .019
-2.5 .004 .001
+5.0 .007 .002 (72 SEC/SEC) |
|
-5.0 .001 .003
i
+1.0 .002 .001 A ;
.019
-1.0 .003 .001 s
+2.5 003 0 B .019
z . . _ Aj
-2.5 .002 .002 f
+5.0 .007 0 (72 SEC/SEC) |
-5.0 .001 .004
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BODY RATE OUTPUTS - RIPPLE, NOISE, NOCNLINEARITIES

RATE NORMAL DEVIATION FROM MEAN (VDC)
AXIS ‘RATE(®/SEC) MATRIX A MATRIX B LIMITS (VDC)
L +1.0 .020 .003 A
P 21.0 .001 .006 064
' B
x +2.5 .003 .007
.064
P
-2.5 .016 .005 (240 SEC/SEC)
+5.0 .035 .017
_ -5.0 _.030 .006
| *1.0 .001 .002 A
.0106
-1.0 001 001 |
v +2.5 .002 .001 B
.0106
-2.5 .003 .002 _
(40 SEC/SEC)
+5.0 .005 .001
-5.0 .001 .003
+1.0 .003 .001 A
.0106
-1.0 .001 .002
7 +2.5 .003 0 B
Yo S .0106
-2.5 .003 0 ~ |
(40 SEC/SEC) :
+5.0 0 .002 |
-5.0 .002 .001 |
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BODY RATE OUTPUTS - RIPPLE, NOISE, NONLINEARITIES

HOLD/SLEW DEVIATION FROM MEAN (VDC)
RATE l !
AxIS | (SEC/SEC) MATRIX A MATRIX B LIMITS (VDC)
+25.0 .044 012 A .392
-25.0 .009 .018
B
X +50.0 .108 .024
- .394
-50.0 .001 .016 o i
+100.0 .294 012 (8.0 SEC/SEC)
-100.0 .139 .018 | _
|
+25.0 .006 .002 A
.0346
-25.0 019 .003 S
y +50.0 .018 .008 B
.0344
—50.0 012 005 —
(0.7 SEC/SEC)
+100.0 .032 013
-100.0 .005 .011 - o
+25.0 .030 .001 ]
-25.0 .012 .001 A 10247
B
+50.0 .010 .010
= .0346
-50.0 .030 ’ .004 -
(0.7 SEC/SEC)
+100.0 .013 .007
-100.0 .028 1 .020
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MATRIX NULLS - Xop: YwesT ZSouTH
|
AXIS MATRIX A MATRIX B STATE
-15 MV +17 MV RATE COLD
(80°F)
Y i3 MV -3 MV G-TEMP
<1.5 VDC
Z —2.9 MV +1 MV
X -8 MV +39 MV RATE NORMAL
; (110°F)
Y +4.4 MV j ~4.5 MV G-TEMP
{ <2.4 VDC)
= -2.6 MV -1.4 MV
X -16 MV +44 MV RATE NORMAL
(135°F)
Y +5 MV -3 MV G-TEMP
STABILIZED
Z -3 MV -1.5 MV
X +290 MV +620 MV HOLD/SLEW
(135°F)
Y -12 MV -63 MV G-TEMP
» - STABILIZED
I Z -522 MV -516 MV
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