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SECTION 1V
THEORY OF OPERATION

4.1 INTRODUCTION

This section contains the General and Detailed Theory of Operation of the KC 190 Autopilot Computer. The
General Theory contains block diagram information on the overall operation of the unit and should be
referenced to Figures 4-1 through 4-5. Both theory sections have been formatted to describe circuits
common to all modes of operation first, then are followed by a description of those circuits unique to

individual operational modes of the computer. Information on alignment and troubleshooting can be found
in Section V of this manual.

4.2 GENERAL CIRCUIT THEORY

4.2.1 CIRCUITS COMMON TO ALL MODES

The following circuits are common to all modes of operation within the computer and are discussed in this
section:

A. Power Supply

B. Vertical Gyro Excitation Oscillator and Monitor
C. Voltage Monitors

D. Other Circuits

4.2.1.1 Power Supply

The power supply (Figure 4-1) in the KC 190 Computer converts DC voltages from +10VDC to +33VDC to four
separate DC voltages which are used in the computer and by units connected externally to the computer.
The input voltage enters the -computer on pins 2(+) and 1(ground) of bottom connector J1902.

LC type filtering is provided on the incoming voltage to smooth Lline transients from the aircraft and to
attenuate the internal switching transients from within the power supply circuitry. The input voltage
is supplied to both the drive and control circuitry IC's as operating voltage for the error amplifier,
pulse width modulator, and current limiter circuits.

The error amplifier, I225A, detects a change in the output voltage through an output sampler and a five
volt reference circuit. This error is then applied to a duty cycle sensing circuit. A change in the
sensed duty cycle is supplied to the pulse width modulator, I226C, which widens or shortens the pulse
width of the transformer drive circuitry. The drive circuitry provides the ground path of the primary
winding of the power transformer, with the on time for the path being in direct correspondence with the
amount and polarity of error sensed. This causes more or Lless reflected power to be transferred to the
transformer secondary, thus changing .the magnitude of the voltage supplied to the DC generation circuits.

This voltage is rectified and smoothed before being supplied to output pins of J1902. A current Limiting
circuit protects the power supply from excessive power dissipation if any output is shorted.

Rev. 1, August, 1983
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FIGURE 4-1 POWER SUPPLY BLOCK DIAGRAM

4.2.1.2 Vertical Gyro Excitation Oscillator and Monitor

Vertical gyro excitation voltage for the KG 258 Attitude Indicator/Vertical Gyro, originates at amplifier
1202B. Power transistors Q205 and Q206 provide a current drive at a 430Hz rate to the coils located in
the KG 258. Presence of the excitation voltage is monitored continually by circuitry around I107D. A
time delay of .5 seconds is incorporated on the voltage level check to eliminate nuisance monitor trips

due to aircraft power surges. The monitor output becomes part of the AUTO PILOT VALID signal Line which
goes to the logic microprocessor.

4.2.1.3 Voltage Monitor

The Voltage Monitor circuitry is built around 1106, I1107B and I107C. Power Supply voltages are checked
continually for both presence and in tolerance levels. The power valid output becomes part of the AUTO
PILOT VALID signal Lline which goes to the logic microprocessor.

4.2.1.4 Logic Microprocessor and Peripheral Circuits

The logic microprocessor is the heart of the KC 190 Computer. Besides performing checks on all mode
requests from the front panel, the logic chip continually checks for the presence of the pitch and roll
microprocessors. A strobe pulse is generated every 100 milliseconds by the pitch and roll microprocessors
and sent to the Logic chip. If the roll or pitch strobes are delayed by greater than 200 milliseconds it
is sensed by the logic microprocessor, which in turn turns off all modes and sends a reset pulse to the
other two microprocessors. Q118 and @104 check the Logic microprocessor for proper operation and can

remove the engagement drives to the servo clutches if a failure is detected. In addition, a reset pulse
is sent to the logic chip at this time.

Rev. 1, August, 1983
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As a pilot depresses a mode switch, requesting a mode engagement, a signal is sent from I207 and 1208
which converts the switch inputs to a serial pulse train which feeds into the logic microprocessor, I119.
After performing a debounce on the inputted request, the logic chip checks for any incompatability in
allowing the mode. If the mode is allowed, output signals are sent to the roll (I113) or pitch (I1211)
microprocessors to initiate the proper mode processing by the individual chip. This data is sent on the
main four-wire communication bus Llinking the three microprocessors. A separate signal is sent to Llamp
drivers I218 and I219 to annunciate the proper mode selected. This process is repeated for every mode
selected by the pilot.

4.2.1.5 Other Circuits

Auto dimming of the annunciator lamps is provided by @207 and Q208 from a control signal sensed by
Photodetector V301.

ALl signals entering the microprocessors are referenced to +2.5VDC and must not exceed +5.6VDC or be
lower than -.6VDC. The +2.5VDC reference for all voltage scaling amplifiers and converters is built
around I105B.

The clocking for the three microprocessors is provided by the two outputs of crystal filter 1120 and
crystal Y101. 1120 also provides signal buffering of the crystal drive signals for each of the
microprocessors.

Prior to engaging the autopilot, a successful pre-flight test must be accomplished. This is initiated by
depressing the test switch on the computer front panel. The circuitry for the roll attitude loops, the
microprocessors, and all mode request and mode annunciate information transfer is checked during this
five second test.

Relay K101 is energized by the test switch. It changes the input into the second order attitude filter
from gyro inputs to a computer attitude input from the pitch microprocessor. These inputs are then
summed into the rate monitors located inside the pitch microprocessor. If adequate sensing of the rate
is being accomplished, indicating that all three microprocessors are alert and working properly, the
"test successful' signal is sent to the logic microprocessor. Flight safety functions are also checked
in the Llogic microprocessor. Any condition not satisfied by the logic microprocessor prohibits the
autopilot mode from engaging.

4.2.2 AUTOPILOT

The roll attitude signal (Figure 4-2) enters the computer from the vertical gyro and is scaled and
demodulated. The demodulated signal passes through the normally closed contacts of a relay into a second
order filter. The second order filter drives two operational amplifiers, one in which it derives rate
information which is later summed with command. The second output of the second order filter goes to a
stage which processes the roll attitude signal and sends it into the roll microprocessor. The roll
attitude is sent through the roll microprocessor via the multiplexer and the analog-to-digital converter.
The signal is processed with the analytical gains set up in the flight test program.

The roll axis signal going through the multiplexer represents one of eight channels which may be selected
by the roll microprocessor at any time during the program. The analog-to-digital converter changes the
format of the signal to digital information one channel at a time. The roll microprocessor then scales
the roll attitude to produce a filtered signal which is applied to a roll command summer. Here it is
summed with the derived rate. The summing amplifier takes the combined rate and command signal in a
proportion selected for the particular aircraft and sends it through a fader circuit. The fader
conditions the signal so that it rises to full value in about 3 seconds. The roll servo loop converts
the analog roll command to a signal that is useable by the KS 178 roll axis servo. Tachometer feedback
from the roll servo is used, to close the servo loop.

The auto pilot mode in the KC 190 takes the computed commands of the roll microprocessor and enables them
to go to the roll servo. Auto pilot is not allowed to engage with the KC 190 if a valid pre-flight test
has not been accomplished. Auto pilot can be disengaged by any of the following means:

A. The control wheel steering switch allows the pilot to change the attitude of the aircraft in
roll without disengaging the autopilot mode. The clutches are released for pilot control of
the aircraft. Once the control wheel steering is ceased, the clutch will reengage. Control
signals are held off during control wheel steering, but reengaged upon cessation of the mode
within a 3 second fade to the control signal.

Rev. 1, August, 1983
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B. A second means of disconnect is through the KA 132 G dump switch, which enters on J1901-7.
C. A third means of disconnect is through the AP DUMP switch Located on the pilots yoke.

D. A fourth method of disconnect is through the Attitude rate monitor section located inside the
logic microprocessor. If it is deemed necessary during the certification of an aircraft to
have roll rate monitors active, these monitors trip auto pilot off if rates above those set by
the certification team are achieved. Nominal rate is 12 degrees per second in roll.

E. As discussed previously, a continual monitoring of the vertical gyro valid inside the KC 190
can also disengage the autopilot mode. Basic sub-mode of the Autopilot is wings level.

4.2.2.1 Wings Level

The wings Llevel mode is built around the roll microprocessor, the roll attitude scaler and demodulator,
and a second order filter. In the wings level mode the roll attitude is continuously monitored through
the demodulator and filter, I101, and by the roll microprocessor. Commands are generated within the
processor to bring the aircraft back to zero degree roll attitude. Control is between the Limits of plus
or minus 180 degrees with Llinear control being limited to plus or minus 30 degrees. The roll attitude
control from 34 degrees to 180 degrees is accentuated by a clamp built onto the front of the derived rate
amplifier. Roll rates between 30 degrees and 0 degrees cannot exceed 12 degrees per second without
disengaging the autopilot mode. Roll attitude commands from the roll microprocessor take the same route
to the roll servo as previously discussed.

4.2.2.2 Control Wheel Steering (If applicable)

The control wheel steering switch enters the KC 190 through the logic microprocessor and is used by the
pilot to change the roll attitude of the aircraft. Circuits within the KC 190 allow for smooth
re-engagement of the autopilot after the control wheel steering mode has been dropped.

4.2.3 HEADING

The heading mode (Figure 4-3) in the KC 190 is similar to that used in other King flight control systems.
Heading datum from a KG 107 gyro or a KI 525A in the KCS 55A compass system is routed through the input
amplifier into the roll microprocessor. These input signals generate commands inside the microprocessor
to bring the heading datum to a zero degree status. Special program routines within the microprocessor
compute the commands to turn on to a new heading at a decreasing gain as zero error is approached. When
the flight control system uses the KCS 55A system, the heading valid Line from the KG 102A is fed into

the logic microprocessor, and can disengage the mode any time the invalid is sensed. In the KG 107 system
there is no heading valid.

4.2.4 NAVIGATION

When the navigation mode (Figure 4-4) is selected, two inputs are fed into the roll microprocessor to
begin the computation of control for the navigation mode. The first input is the nav deviation coming
through I105A from the nav reciever.

Rev. 1, August, 1983
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In the case of VOR signals, the scale factor is 15 millivolts-per-degree for a 10 degree Limit on each
side of center. The second input is from the KCS 55A system or KG 107 and is in the form of a course
datum signal which enters through an input amplifier, I105D. The nav deviation is checked for closeness
to zero and if within the capture and track Limits that have been set up, the system automatically goes
to a coupled mode in which the aircraft is commanded towards the beam and begins tracking. In most
cases, however, the signal is outside of the capture limits. Therefore a capture point must be computed
to provide smooth turn on to the beam. This capture point is computed based only on the nav deviation
signal. The roll microprocessor Llooks at the amplitude and the rate of closure towards zero of the
deviation and computes a point which provides the turn on that is desired. Once a capture point has been
reached, course datum is allowed to sum in with the nav deviation signal and the aircraft responds by a
turn toward the signal of approximately 45 degrees maximum. Normally the system then falls into the
track mode where nav deviation rate sensing takes place. This provides further damping to allow the
aircraft to maintain itself on the beam within a half needle width. Nav beam tracking over the cone is
enhanced by the filter computations in the roll microprocessor. If the system is used with a KG 107, a
45 degree course cut to the beam is automatically inserted 5 seconds after dinitiation of the mode.
puring the time required for the 45 degree intercept of the beam to occur, the roll microprocessor begins
computing the capture point. Special procedural methods of navigation capture with the KG 107 should be
referred to in the pilots manual. The RNAV enroute mode may be used in the navigation mode. When the
system is in an armed mode, that is, preparing itself for the capture point, the NAV Light flashes. The
rate of flash for the NAV Llight is 900 milliseconds on, 100 milliseconds off. An indication that the
capture point is reached is when the NAV Llight goes on solid, and, if the pilot is using the heading hold
mode in conjunction with the NAV ARM (flashing) mode, the heading Light extinquishes.

4.2.5 APPROACH MODE

The approach mode (Figure 4-5) follows the same basic pattern as the navigation mode just discussed. The
difference is that a LOC engage Lline must be present for Llocalizer approaches to an airport. The
approach mode allows localizer, VOR APPROACH and RNAV APPROACH intercepts and tracking. 1In the approach
mode the normal course cut onto the beam when used with a KG 107 gyro is 45 degrees also, as previously

used in the navigation mode. The digital filters used during rate tracking of the beam are faster to
give sharper response to deviations.

4.2.5.1 Back Course Mode

The back course mode is activated by either of two methods; one, the aircraft can be in the Approach mode
and then Back Course is selected. The other method is to go from the Heading mode straight to the Back
Course mode. Back Course intercepts and approaches are made as long as a localizer signal 1is being
received. Inside the roll microprocessor, the Back Course mode reverses the course datum and the LOC

deviation signals so that in the case of the KI 525A, steering is towards the top of the unit, or the
head of the arrow.
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4.3 DETAILED CIRCUIT THEORY

4.3.1 CIRCUITS SHARED FOR ALL MODES

The roll attitude AC signals come into the KC 190 through J1901-21 and Z. The 430Hz AC signals enter
through filter L145, L146 and €101, which remove undesired noise from the signals. The signal is sent
through 1I101B to provide a stage gain of approximately 2.33, thus producing an amplitude that
demodulator I101C can work with. Switching FET's @101 and Q102, are biased off and on by a demodulator
drive signal which comes from the bottom board umbilical on J2-10. The FET's alternately chop the AC
signal as it enters I101C. €103 and €102 provide filtering for the demodulated dc signal at the output
of I101C. The full-wave, rectified signal may be observed at TP101. Roll null adjust R286 (located on
the bottom board) is provided on the front of the unit for pilot adjustment in the Wings Level mode.

Gain potentiometor R110 in the roll demodulator is used to interface the vertical gyro to the KC 190
computer. The roll attitude dc signal is then sent through a second order filter, 1I101D, to further low
pass the signal freguencies above 5.5Hz. Relay K101 removes the demodulated roll attitude signal from
the second order filter and provides a test ramp from umbilical J2-7 which is used in the preflight test
mode for checking the rate monitor circuitry inside the pitch microprocessor.

Second order filter I101D provides a smooth DC signal at output pin 14 which is fed to two places. It
goes to I104B where the roll attitude signal is scaled to provide a 4 bit per degree signal for the roll
Microprocessor. This is accomplished by resistors R160, R161, 162, and R163. The roll attitude signal is
also level-shifted to a 2.5 volt center point in I104B because the microprocessors can only operate
between +5VDC and ground. The microprocessors and all peripheral interfacing circuits must be referenced
from +2.5VDC. The output of I104B is sent into multiplexer I111 through R164.

The other path of the filtered roll attitude signal is through the derived rate circuit, I101A. The
signal is injected into I101A through R119 and €106, which provide a high pass function of approximately
.025 seconds. The stage gain of I101A is approximately 20. CR103 and CR104 are diode clamps which allow
roll attitudes above 34 degrees in either direction to be clamped, thus providing no rate input into
I101A. This is used to produce a fast return from a greater than 34 degree roll in either direction.
From 34 degrees back to O degrees of roll attitude, roll rate is produced Llinearly.

TP102, on the output of I101A, checks the derived rate high pass signal of the roll attitude. The roll
attitude signal from the second order filter I101D also exits the computer through J1901-22 and can be
used for the roll crossfeed signal when the system is connected to a yaw damper system. The output of
I101A (derived rate) 1is sent through scaling resistors R602, (whose value is determined during
certification) and R1179 into a summer, I108A, which sums and filters the rate signal with the command
coming from roll microprocessor I113. The roll microprocessor provides a digital output on pins 22,23,
and 38 which is sent into a serial-to-parallel converter, I114. 1I115 is a digital-to-analog converter
which produces dc voltages from the digital words within the microprocessor. This command signal is
amplified to a scale factor of -.40V/degree by I108B, which also provides some filtering. Scaling
through R603 and R604 (values determined during certification) provide the proper gain. Diodes CR105 and
CR106 clip the command to provide a higher rate command authority during the summation.

Thus the output seen on test connector pin TC101-B9, is a combination of roll attitude rate and roll
command from the roll microprocessor. The composite signal is then sent to scaling amplifier I108D
through R126 and R127. The gain of the stage is approximately 1 with a fader circuit built around I124A
and Q103 clamping the signal off when the auto pilot is off. R130 and R131, along with R606 (on the top
adaptor board) provide the forward loop gain strapping of the roll axis (The value of R606 is selected
during certification of the aircraft). The output signal of I108D is fed through R130 and R131 into
servo loop closure amplifier I1102D.

The signal from I102D is separated into two halves, each 180 degrees out of phase with the other. Proper
shaping of the signal is provided by CR108, €111, CR109, and €110 for insertion into the KS 178 servo
through J1901-P and -13. Roll servo test point TC101-A5 provides access to the roll drive signal of the
computer. The roll feedback from the tach portion of the servo enters voltage follower 1I102B and is sent
through a shaping network consisting of R607, C143, and C144. This determines the proper tach time
constant on the particular aircraft. I102A takes the low pass signal and sums it with a proportional
signal through R145 and sends both signals to servo summer 1102D, thus closing the Lloop. @112, R1185,
and CR132 are used along with R1186 to modify the forward loop gain strapping during mode changes and is
used on particular aircraft.
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Fader circuit Q103, along with €147, R198, and R1231, functions as follows. In the autopilot mode Q103
is off, thus holding the gate of I124A off through R198. 1In the non-autopilot mode, Q103 turns on,
discharges capacitor C147, and provides a voltage of approximately 1.88VDC at the base of I124A. This
turns FET I124A on, clamping the voltage between R126 and R127 close to zero volts. When the auto pilot
mode is requested Q103 turns off, and 15VDC charges (147 through resistors R198 and R1231. It takes
approximately 3 seconds for the gate of I124A to be biased to the off condition. This allows the signal
at the roll servo effort test point, TC101-B9, to be transferred to I108D.

4.3.2 AUTOPILOT

The Llogic for the auto pilot is generated within Logic microprocessor I119. A fader network consisting
of @103, R198, R1231, and C147 allows for a 3 second fade-in of any auto pilot signal after the mode has
been called up. The servo drive Loop for the roll axis is located on the top board. Command signals
that have been generated in the roll microprocessor and the derived rate signals generated in the
amplifiers on the top board are summed together and provide auto pilot drive signals for the roll servo.
Considerable logic inside of the logic microprocessor is dedicated to turning the auto pilot mode off if
a failure should occur within the circuitry.

AP dump OR gate I117B monitors several different areas which could initiate an AP dump function. The
first is an AP dump switch which is a pilot controlled interrupt switch on the control yoke. 1122-B
translates the loss of the 14 or 28 volt servo drive voltage into the computer, to a five volt level and
tells the AP dump OR gate that the pilot wants the system dumped off line.

J1901-7 inputs the KA 132 "G" dump switch into the computer through Llevel translator I122C with diode
protection CR119 and pull up protection R1131 on the input. The output of 1122C is then routed into
I117B. The Llogic microprocessor sends a monitor test strobe into logic OR gate I117B during self test
which causes it's output to go high, then monitors proper operation of I117B. Additional monitoring is
done for both the VG valid, or the VG excitation signal and the power valid signal. The VG excitation
signal and power valid signal both enter into the other half of I117. These signals are then OR'd
together and sent into the logic microprocessor on pin 14 as an "AP Valid" signal. A double check
circuit which monitors the logic monitor circuitry built around I119 enables I117A to also monitor the
microprocessor's ability to respond to commands. This double check circuit is built around @107, and is
a high pass circuit consisting of C119 and R1211 which transforms a pulse signal from counter 1118 into
a DC Llevel to hold @107 in an "on" state. If for some reason the logic microprocessor fails to output
the strobe on I119, pin 22 the counter stops, and Q107 goes off, announcing this failure to AP dump OR
gate I117A. This signal is sent down to the AP valid logic on the bottom board as a backup through J2-3
and pulls the AP clutch engage transistor off Line. Other monitoring that takes place within the system
is the compass valid monitoring, which can disengage the auto pilot system if any of the nav functions,
approach functions, or heading functions have been selected by the pilot and the compass is invalid. The
compass valid signal enters on pin J1901-1 and is valid when at a zero volt level. The AP valid line is
sent out from I117 pin 1 to driver transistor I122A for use as an external annunciator.

4.3.2.1 Wings Level

The basic sub-mode of the autopilot for the lateral axis is wings level. Wings level control is provided
by the method described in paragraph 4.3.2. The KC 190 provides one degree of output command for every
one degree of roll attitude input.

4.3.3 CONTROL WHEEL STEERING

Control wheel steering is a pilot oriented function. The CWS switch is located on the pilot's control
wheel. The control wheel steering switch enables the pilot to disengage the clutch at his request,
disengage the command signals to the servo, and manuever the airplane to a new roll attitude. The
control signal enters the KC 190 on J1902-Z. After diode processing through CR203 for protection of
negative signals into the logic chips, 1208 transforms the control signal line into a logic bit which is
sent into the logic microprocessor. The signal which turns the faders on is an auto pilot and not
control wheel steering switch (AP cws). That is, when the control wheel steering switch is depressed,
signals are inhibited from exiting the main summer of the roll axis at the fader inputs. The AP cws
logic Lline is used to energize AP clutch engage transistor Q211, through driver I223F and Llogic gate
I217A. The AP cws logic line exits the logic microprocessor on pin 34.
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4.3.4 HEADING SELECT

Heading input from the KCS 55A compass system or the KG 107 enters the KC 190 computer through too board
plug pins J1901-X and -20. Amplifier I105C provides Level shifting to the 2.5 volt reference and a stage
gain of approximately .143. The output of I105C, as seen on test point TC101-A3, is scaled to an
amplitude of four bits for every one degree of heading offset. The heading input is then sent into
multiplexer I111 through analog-to-digital converter I112 and then into roll microorocessor 1113.
Strapping is provided on the roll microprocessor through CJ604 to provide Low or hiagh gain in the Heading
Select mode. The heading command becomes part of the composite roll command which exits through the
digital-to-analog converter, I115, and passes into the servo amplifier. In the lLow gain setuo, one
degree of heading offset produces one degree of roll command. The high gain mode produces one and a half

degrees of roll command for one degree of heading offset. Presence of CJ604, on the top adaotor
indicates low heading select gain.

Engagement of the Heading Select mode is dependent on the compass valid signal which must be present at
logic microprocessor I119. If the compass valid becomes invalid during the Heading Select operation the
Heading mode is disengaged and wings Level mode is engaged. The compass valid signal enters the KC 190
computer on J1901-1. A low (zero volt) signal indicates valid.

4.3.5 NAVIGATION, APPROACH, OR BACK COURSE

The roll microprocessor handles the distinction of the Nav, Approach, or Back Course modes by looking at
the mode selected by the pilot via Llogic chip I119. Regardless of which mode has been requested, nav
inputs from J1901, pins 17 and U enter amplifier I105A and are scaled to a 2.5 volt reference Level and
amplified to a gain of 13.32 to provide a scaled input of 10 bits for every one degree of VOR input.
(Forty bits for every degree of localizer or back course input.) This scaling is provided by resistors
R167 through R170 with a small time constant provided by C112 and C113 to filter out unwanted noise in
the nav signals. Diodes CR128 and CR107 clip the voltage inputs so that no voltage greater .than 5.5 volts
or lower than -.6 volts is allowed into multiplexer I111 on pin 13. .Test point TC101-B3 is used to
monitor the navigation deviation test input. R165 is a NAV/LOC deviation centering adjustment.

Inside the roll microprocessor the NAV command is scaled as a function of the mode that was selected.
This scaled NAV command is then summed with a course command which begins with the course datum signal
entering the KC 190 on top board pins W and 19 from the KCS 55A system or the KG 107 system. Amolifier
I1105D scales the course datum signal to a 2.5 volt reference level and amplifies the sianal by a factor
of .187 so that a course datum input of two bits for every one degree of course datum is seen at pin 14
of I105. Test point TC101-B2 is used to monitor the course datum input. The output of I105D is sent to

pin 1 of multiplexer I111 through current Limiter R177. Bank angles are limited to +10 degrees in NAV or
APPR coupled. -

The sum command of course datum and nav becomes part of the composite roll command which is exited
through digital-to—-analog converter I115 and enters the roll servo lLoop previously described.

4.3.6 VERTICAL GYRO VALID MONITOR

The vertical gyro valid monitor is built around AmplLifier I107D on the top board. The VG excitation
signal from the bottom board amplifier I202, pin 7, is sent to the too board through umbilical J2-10.
The 430Hz square wave is injected through an RC network consisting of €122 and R1194, which AC couples
the signal. Diode CR117 half-wave rectifies the input signal while R1195 and €123 filter the resultant
DC Level that is presented at I107, pin 13. Level detection is accomplished by a voltage Aivider network
consisting of R1197 and R1196. If the voltage should go to a Level Lower than the 1.5 volts established
at pin 12 of 1107, pin 14 of I107 goes to a high state. A one half second time constant is provided by
resistor R1195 and €123 so that nuisance disengagements of the Autopilot through the VG valid circuit are
inhibited. The VG valid signal from I107, pin 14 is then summed into AP valid OR gate I117A, and goes to
both the clutch transistors and to the logic microprocessor previously descrihed.

4.3.7 POWER SUPPLY

The KC 190 power supply is a switching type supply that achieves regulation by using voltage feedbhack to
control the duty cycle of switching transistor Q@216. While the transistor is turned on, current flows
through the primary of T201, inducing a magnetic field inside the transformer. When Q216 is turned off,
the energy stored in the magnetic field is dissipated by current flowing in the secondary winding. The
secondary is tapped to produce voltages of +15VDC, +10VDC, +5VDC, and -15VDC. The +5VDC tao is used for
feedback.
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The aircraft DC input voltage is filtered by (€221, (€222, and L246. 1Zener diode CR231 provides
over-voltage transient protection at the input by clipping any voltage spike over +39VDC. Zener diode
CR232 Limits the operating voltage to 1224, 1225, and 1226 to +28VDC. R2117 Llimits the current flowing
through CR232, and in conjunction with €223 also forms an RC filter which further smooths the aircraft
input power for use by the supply. Diode CR238 couples the rectified and filtered +10VDC output to the
IC power Line whenever aircraft power drops below +9.4VDC, thus allowing power supply operation under Low
input voltage conditions.

Regulator 1224 provides the +5VDC reference for the control Lloop. Non-inverting amplifier 1225B, along
with R2118 through R2122 provides adjustable gain for the +5VDC feedback signal, thus allowing adjustment
of the power supply outputs. Differencing integrator I225A, along with R2123, R2124, (€225, and (226,
compares the +5VDC feedback signal from I225B to the +5VDC reference voltage from 1224 and integrates the
difference. The output of 1225A is therefore an integrated error voltage. The integrator time constant
is set by R2123 and €226. Soft start of the supply is provided by R2124 and €225. Voltage divider R2125
and R2126 Limits the maximum output of I225A, thus Limiting the duty cycle of the pulse width modulator.

The pulse width modulator consists of a triangle wave generator and a comparator. The triangle wave
generator is built around I226B with R2133 through R2136, and C229. The triangle wave is formed by the
exponential charging and discharging of (229 between one-third and two-thirds of the IC power Lline
voltage with the switch points being set up by R2134 through R2136. The frequency of oscillation is set
by R2133 and €229 to 20KHz. The triangle wave is applied to comparator 1226C, where it is compared to
the error voltage from I225A. The output of 1226C is a 20KHz square wave whose duty cycle is dependent
upon the magnitude of the error voltage. As the error voltage decreases, it causes 1226C to produce a
smaller duty cycle and this causes less power transfer through the primary of T201. The output voltage
decreases, is fed back to differencing integrator 1225A, and tends to increase the error voltage until a
steady state lLevel is reached. If the error voltage is large, the duty cycle increases, causing T201 to
charge longer. More power is transferred to the output, the voltage fed back to 1225A increases, and the
error voltage decreases until a stable state is achieved. Resistors R2131 and R2137 are pullups for the
open collectors of I226C and 1226B.

The varying duty cycle pulse train is then sent through a drive circuit comprised of Q214, @215, and
Q216. Sufficient base drive is provided to Q216 by Q214 and Q215 so that it may switch in and out of
saturation. Coupling capacitor €230 AC couples the drive signal output through R2138, which current
limits the signal to the base of Q214. sShunt diode CR233 protects the base of Q214 against reverse
biasing and provides a discharge path for the charge on (230 when the pulse width modulator goes Llow.
R2139 Limits the current flowing through @214 while current Limiting resistor R2141 provides some damping
between the emitter of Q215 and the base of Q216. Resistors R2140 and R2142 improve the switching times
of Q215 and Q216, respectively, by discharging their bases during their off times. When Q216 turns on,
it allows current to pass through the primary of T201, increasing the flux in the transformer. When it
turns off, this power is transferred to the secondary of T202, where it is rectified and filtered.

A current limiting circuit comprised of I226A, R2127 through R2130, R2143, R2144, €227, and (€228 protects
Q216 against excessive current and also limits the power dissipation when an output is shorted. Current
sensing resistor R2143 detects the current flowing through the primary of T201, producing a voltage
proportional to the current. This voltage is filtered by R2144 and €228, compared to a reference voltage
at I226A. The reference voltage at 1226A-1 is variable, since it is dependent upon the voltage level at
the +5VDC output of the power supply and the +5VDC reference voltage from 1224. Under normal steady state
operating conditions, both voltages are at +5VDC and resistors R2127, R2128, and R2129 divide these
voltages down such that the voltage at I226A-1 corresponds to a maximum current through R2143 of 10 amps.

If the current flowing through R2143 exceeds 10 amps, I226A changes its output state from '"open" to
"ground", allowing current to flow through R2130, thus pulling down the error voltage at I1226C-9, which
in turn causes the duty cycle of the pulse width modulator to go to zero, turning off Q216 and stopping
current flow through the primary of T201. When the power supply is initially turned on or when an output
tap 1is short circuited, the +5VDC output of the power supply is Llower than +5VDC, this causes the
reference voltage at 1226A-1 to be lower than it is under normal steady state operating conditions, thus
causing current Limiting to occur at a level Lower than 10 amps. This is done so that power dissipation
is minimized under short circuit conditions. The +5VDC provided by 1224 ensures that the reference
voltage at 1226A-1 doesn't go to zero and inhibit the power supply from turning on.

€227 prevents noise spikes from causing inadvertant current Llimiting and provides a soft start function
when the condition causing current Limiting is removed.
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Output rectification is accomplished by CR234 through CR237. After rectification the output voltages are
filtered in one of two ways. The +5VDC and the +10VDC outputs are filtered by LC networks consisting of
€234, €235, and L247 for the 10VDC filter and €236, €237, and L248 for the +5VDC filter. The +15VDC and
the -15VDC outputs are filtered by using capacitive multipliers. For the +15VDC tap, initial filtering is
provided by (231. The voltage at this point is also used to power emitter follower Q217, an NPN
transistor via 1its collector. R2145 and (232 filter the voltage at (€231 further and thus provide a
stable voltage for the emitter of Q217 to follow. €233 ensures that the emitter of Q217 is always a low

impedance source. Filtering of the -15VDC tap is identical to the +15VDC case and is constructed around
Q218, a PNP transistor.

4.3.8 POWER MONITOR

The power monitor circuit in the KC 190 computer is built around I106 and I107. These amplifiers are
configured as level detectors for the +15, +5, +10, and -15 volt power supply voltages. R1182 and CR116
establish an 8.2VDC reference voltage which is dropped across a voltage divider comprised of R1168
through R1172. Voltages tapped off this network are supplied to the amplifiers and used as threshold
points for level detection. Fixed supply voltages are also supplied to the corresponding amplifiers. If
the fixed voltages from the power supply exceed the threshold point voltages, the output of the
amplifiers trip to a high level. Each monitor output is OR'd into pin 10 of I107, which sends the power
valid or invalid signal to the Llogic microprocessor through I117A. R1173 and R1174 provide a separate
voltage divider between the plus and minus 15 volt supplies. TP110 is used to aid in selecting the value
of R1168, thus providing an accurate reference for the voltage divider. CR110 modifies the output of
1107 to be a ground level for the +10 volt monitor.

4.3.9 PREFLIGHT TEST

The preflight test mode in the KC 190 is activated by the Test button on the face of the unit. Items
tested during the five second test mode are as follows:

A. Presence of the Top and Bottom adaptor boards in their correct locations.
B. Operation of the three microprocessors and the communications bus which Links them together.

C. Operation of the mode select input and mode annunciation output serial data Lines which are
connected to the logic microprocessor.

D. Presence of the proper voltage at J1902-W for manual trim operation. The voltage is applied
to pin 5 of 1227B after it is level shifted to +3.8VDC through the action of the =-10VDC
generated by R238, CR242, R701, R226, and R227 connected in a voltage divider configuration.
R711 is used when the adaptor boards are configured for a KC 190 with no trim system. In this
configuration there is no voltage supplied at J1902-W. R701 is selected on the various
adaptor boards as a function of the expected input voltage level for the particular aircraft
which the adaptor board 1is used on. The manual trim voltage is sent to the pitch
microprocessor through multiplexer I205 and A-to-D converter I1210.

E. Operation of the Manual Trim monitor circuits. Four output commands, two in each direction,
are sent from the pitch microprocessor into the trim drive network, @201 and @202. Feedback

signals from the trim servo are returned to the computer and used to check the manual trim
monitor within the logic microprocessor.

F. Operation of both the "AP dump" summer, I117B, and the "AP valid" summer, I117A. The Llogic
microprocessor checks for proper operation of both these gates by observing their outputs as

being valid, supplying a strobe pulse to invalidate them, and observing that they return to a
valid state.

G. Operation of the Roll Rate monitors. During self test, the pitch microprocessor supplies a
set of ramping DC voltages which are switched into the roll attitude input Loops through K101.

The rate of change of these ramps is set at a fixed percentage above the rate Limit levels set
by R702 and R703 for the roll axis.

If the rate monitors are not used on a particular adaptor board, CJ703 is used to inhibit the
rate monitor for the axis. Attitude rates above the level set by the strap cause the pitch
microprocessor to send a signal to the logic which dumps the Auto pilot off Lline. The strap
inputs are sent to the Pitch microprocessor through multiplexer I205 and A-to-D converter
1210.
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H. Operation of the Auto pilot warning indications. Upon completion of a successful preflight
test, the AP annunciator flashes 12 times with corresponding two second sounding of the aural
alert horn located outside of the computer. The aural alert signal is generated by the logic
micropocessor and sent through the serial data bus to serial-to-parallel convertors 1218 and

1219.The signal Lleaves 1219 on pin 7, goes through transistor driver I220E, and exits the KC
190 on J1902-M.

4.3.10 MODE ANNUNCIATIONS

The logic microprocessor controls all mode annunciations. A sixteen bit serial pulse train is sent from
the logic microprocessor to serial to parallel convertors 1218 and 1219. The sixteen outputs of these
two cascaded chips are fed individually to driver transistors built in seven transistor blocks; 1220,
1221, and 1223. The outputs of these drivers are sent to the front boards as open collector signals
which are then connected to the Llamps on the front board. The high side of the +14 or +28VDC
incandescent lamps is connected to a light dimming circuit powered by photocell V301, which monitors the
ambient Light conditions through a lens in the front bezel. The dimming transistors, Q207 and Q208, form
a voltage follower which provides dimming voltage for all the annunciators except the Trim Fail Llight.
The AP (Auto Pilot), BC (Back Course), and Trim Fail annunciator signals are sent out of the computer
through steering diodes CR220, CR217, and CR223, respectively.

4.3.11 VERTICAL GYRO EXCITATION OSCILLATOR

The VG Excitation oscillator is built around 1202B. The frequency of 430Hz is established by R277, €205,
R278, and R279. CR205 though CR209 clip the +15VDC output signal at approximately 11.2VDC peak. This is
accomplished by having the positive side of the waveshape pass through CR205, CR209, and CR208. The

negative portions of the waveshapes pass through CR206, CR209, and CR207. @205 and Q206 provide current

drive for the resulting waveshape. R281 routes the output excitation voltage to the vertical gyro
through J1902-C.

4.3.12 LOGIC FORMAT

NOTE

THE AP MODE MUST BE ON PRIOR TO ENGAGEMENT OF ANY MODE.

A. Heading Select (HDG):
Engaged by: 1. Toggling it on (when compass valid with KCS 55A)
Disengaged by: 1. Compass invalid (with KCS 55A)

2. APPR or NAV CPLD
3. Toggling it off

NOTE

CPLD DOES NOT INHIBIT SUBSEQUENT ENGAGEMENT OF HDG.

B. Navigation (NAV)
Engaged by: 1. Toggling it on (when compass valid with KCS 55A)

Disengaged by: 1. Engaging APPR. APPR does not inhibit subsequent engagement of NAV.
2. Engaging HDG with CPLD present.
3. Toggling it off.
4. Compass invalid (with KCS 55A).

Rev. 1, August, 1983
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C. Approach (APPR):
Engaged by: 1.
Disengaged by: 1.

3.
4.

D. Back Course (BC):

Engaged by: 1.
2.
Disengaged by: 1.
2.
3.
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Toggling it on (when compass valid with KCS 55A).
Toggling BC (when LOC ENG is present).

Engaging NAV. NAV does not inhibit subsequent engagement of APPR.
Engaging HDG with CPLD present.

Toggling it off.

Compass invalid (with KCS 55A).

The presence of APPR and LOC FREQ.
Toggling it on when LOC ENG is present.

Toggling it off.
Disengaging APPR.
Loss of LOC FREQ.
Compass invalid (with KCS 55A).

NOTE

BACK COURSE ENGAGEMENT WILL FORCE APPR MODE ON.

E. Auto Pilot (AP):

Enabled by: 1.

Engaged by: 1.

Disengaged by: 1.
2.
3.
4.
5.

7.
8.

Top and bottom Adapter Boards present, gyro excitation valid, compass
valid when in compass modes with KCS 55A, power valid, absence of manual
trim, successful preflight test operation.

AP Switch ON.

AP Switch off.

Excessive "G" level.

Gyro excitation invalid.

Loss of +28 or +14 AC voltage.

Loss of power valid.

Excessive roll attitude rates.

Engagement of AP Dump switch.

Loss of compass valid with KCS 55A and when HDG, NAV CPLD, or APPR CPLD
are engaged.

NOTE

AP DISENGAGEMENT FOR ANY REASON FLASHES AP LIGHT AS WARNING.
ENGAGEMENT OF CWS WILL DISENGAGE THE SERVO CLUTCHES BUT NOT THE AP

MODE.

F. Lateral Beam Capture (CPLD):

Enabled and
Engaged by: 1.
2.

Presence of LBC sensor with APPR or NAV engaged.

Engaging APPR or NAV with LBT sensor on. This is necessary for beam
center engagement of LBC. (LBT inhibited until all track criteria
sequence performed).

NOTE

UNIT STAYS IN CAPTURE MODE WHEN APPR OR NAV IS TOGGLED WHEN <6° *
1.5° NAV DEV AND >4° + 1° ROLL ATT ARE PRESENT.
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Lateral Beam Track (LBT):

Enabled by: 1.

Engaged by: 1.

High banking and presence of CPLD.
Presence of LBT sensor with Low bank.
NOTE
CONDITIONS FOR TRACK MODE ARE:
(A) BEAM DEVIATIONS <6° + 1.5° VOR

(B) ROLL ATTITUDE <4° + 1°

Lateral Beam Armed (ARM):

Enabled by: 1.

Engaged by: 1.

Disengaged by: 1.
2.

Absence of both LBC sense and LBT sense.

Toggling on either NAV or APPR with >6° + 1.5% of NAV DEV.

Disengage of mode.
Transfer to CPLD.

NOTE

THE ARM MODE IS ANNUNCIATED BY A FLASHING NAV OR APPR LAMP.
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SECTION V
MAINTENANCE

5.1 INTRODUCTION

This section contains information on tests, alignment, inspection, cleaning, repair and troubleshooting
procedures for the KC 190 Autopilot Computer. Information concerning semiconductor and integrated
circuit maintenance along with specific operating characteristics can be found in Appendix A of this
manual.

Basic digital logic theory can also be found in Appendix A. This information is provided to aid the
technician in developing a working knowledge of commonly used devices and should not be interpreted as
the theory of operation of this

unit.

5.2 TEST AND ALIGNMENT

The following test equipment or equivalent is required to properly align and test the KC 190 Flight

Control Computer. ALl test equipment calibration must be current before attempting alignment (includes
Bench Test Harness Kit).

5.2.1 REQUIRED TEST EQUIPMENT

Item Description Characteristics Required Representative

A. King KTS 158 King Radio Corporation KPN 071-5068-00

B. Stopwatch Resolution: 0.25 seconds Endura 1/5

C. Oscilloscope Vertical Sensitivity: Textronix Type 564
10mV/Div Bandwidth : DC = 10MHz
bual Trace

D. Multimeter Capable of measuring AC, DC Fluke 8000A
volts

TABLE 5-1 REQUIRED TEST EQUIPMENT

5.2.2 DEFINITION OF STANDARD TEST TERMS AND CONDITIONS
A. WRT is an abreviation for With Respect To, and is used throughout the test tables.

B. The CONTROL column in the test procedures contain the switch, Pot or Test Jack which are to

be used. ALL voltage readings are to be taken with respect to Test Jack 10 of the KC 190
back Conn bottom unless otherwise noted.

C. The LOCATION column in the test procedures contains the area of the test set or unit in which
the control is located during that particular step of the procedure. ALl locations are on the
test set unless specifically noted.

D. The POSITION column in the test procedures contains the position of the switch or the
action to be taken for the control during that particular step.

E. The INDICATION column in the procedure contains voltage reading and Llight annunciators
that should be checked during that particular step. Throughout the test procedures, many
of the indicator Llamps will be illuminated as sequencing of controls occurs. Only those
indicators which are of immediate interest to the particular test will be noted in the
indication column.

F. Section 5.2.3.2, Initial setup procedure, contains the procedures necessary to prepare the
KTS 158 Tester and the KC 190 unit for troubleshooting and should be completed each time a
new unit is connected to the Tester.

Rev. 1, August, 1983
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G. The remaining subparagraphs of paragraph 5.2.3 contain the procedures for testing the
various modes in the KC 191.

H. Prior to the start of each test procedure, all test set controls should be positioned in
accordance with the control positions in paragraph 5.2.3.2.a.4.

A KTS 158 TEST PANEL H ADAPTER PLATE BOLTS
B AIRCRAFT CABLES J ADAPTER PLATE NUTS
C SERVO CABLES K ADAPTER MODULE PULLER
D KA 185 MODE ANNUNCIATOR CABLE L ADAPTER PLATE WASHERS
E COMPUTER CABLES M SERVO ADAPTER PLATE
F SERVO ADAPTER N ADAPTER MODULES (6)
G SERVO ADAPTER P TUNING TOOL
Q SWITCH PLACARD
NOTE
. ~GYRO TEST STAND
.  TENSIONMETER
GYRO EXTENDER CABLE

LEVEL

CAPSTAN ADAPTER ARE AVAILABLE
IN A KTS 158 ACCESSORY KIT,
(KPN 050-2140-00).

N HPWN =
.

FIGURE 5-1 KTS 158 TEST SET
Rev. 1, August, 1983
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5.2.3 FINAL TEST DATA SHEET
5.2.3.1 General
This section contains the test procedures to be used in conjunction with the Troubleshooting chart in

paragraph S5.4. The procedures are divided into sub-paragraphs and are listed in TABLE 5-2 for quick
access to specific tests.

PARAGRAPH TEST PAGE
5.2.3.2 Initial Setup Procedure 5-4

5.2.3.3 Power Supply Test 5-6

5.2.3.4 Power VG Monitor Test 5-6

5.2.3.5 Preflight Test 5-7

5.2.3.6 KC 190 Alignment and Pretest 5-8

5.2.3.7 Roll Attitude Gyro Demod Test 5-9

5.2.3.8 Wings Level Mode Roll Test 5-10
5.2.3.9 Heading Mode Gain Test 5-12
5.2.3.10 NAV Capture Deviation Test 5-13
5.2.3.11 Approach Capture Deviation and BC Mode Test 5-14
5.2.3.12 NAV and APR (Course Datum) Mode Test 5-15
5.2.3.13 Autopilot Logic Mode Test 5-17
5.2.3.14 Roll Axis Tach Feedback Test 5-18
5.2.3.15 Roll Servo Interface Test 5-19
5.2.3.16 Roll Tach Time Constant Test 5-20
5.2.3.17 Roll Axis AP Loop Null Test 5-21
5.2.3.18 AP Roll Fader Test 5-22
5.2.3.19 Autotrim Test 5-23
5.2.3.20 Autotrim Logic Test 5-25
5.2.3.21 Roll Rate Monitor Test 5-26
5.2.3.22 Roll Servo Effort Time Constant Test 5-28
5.2.3.23 Annunciator Logic Test 5-29
5.2.3.24 AP and Trim Clutch Engage Test 5-30
5.2.3.25 Roll Attitude Derived Rate Test 5-31
5.2.3.26 Auto Dimming Test 5-32
5.2.3.27 Panel Lamps (28V Units) Test 5-33
5.2.3.28 Panel Lamps (14V Units) Test 5-33
5.2.3.29 Adapter Board Resistance Test 5-34
5.2.3.30 Adapter Board Voltage Test 5-42

TABLE 5-2 TEST PROCEDURE INDEX
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5.2.3.2 Initial Setup Procedure
a. Test Set Initialization

(1) Place the following test set power switches to their corresponding positions.

EXT/ACFT PWR  (off)
TESTER PWR (off)

(2) Connect the + Ext PWR 14/28VDC to High Side of a 14/28VDC power supply. Connect the
EXT PWR 14/28VDC to low side of a 14/28VDC power supply. Adjust the power supply for
the voltage shown on the name tag on the side of the KC 190 to be tested.

(3) Connect P702 and P701 to KC 190 under test.

Install 065-5025-02 and 065-5026-02 adapter boards in KC 190 unit.

CONTROL LOCATION POSITION OR IND
EXT PWR/ACFT PWR POWER SECTION EXT PWR

MAIN PWR POWER SECTION LIT

TESTER PWR SWITCH POWER SECTION ON

INT PWR MON POWER SECTION LIT

TESTER PWR LED POWER SECTION LIT

TABLE 5-3 TEST SET POWER ON

KTS 158

DVM KC 190

OSCILLOSCOPE

FIGURE 5-2 KC 190 TEST SET
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Place the controls in TABLE 5-4 in their corresponding positions on the KTS 158 Tester.

CONTROL LOCATION POSITION
AFCT SW XFR COMPUTER TEST IN
PITCH/ROLL ATT COMPUTER TEST IN
CD/HDG DEV COMPUTER TEST IN
NAV/GS DEV COMPUTER TEST IN

TRIM FBCK COMPUTER TEST IN

ALL OTHER SWITCHES COMPUTER TEST ouT
CMPTR BENCH TEST SERVO/COMPUTER TEST IN
M.T.E./PFT/BARO SERVO/COMPUTER TEST IN

SIM SERVO LOAD SERVO/COMPUTER TEST IN

185 SWITCH SERVO/COMPUTER TEST IN FOR MOD O THRU 2 UNITS

185 SWITCH SERVO/COMPUTER TEST OUT FOR MOD 3 AND UP UNITS

ALL OTHER SWITCHES SERVO/COMPUTER TEST ouT

MAGNITUDE/RATE 1 ANALOG MAGNITUDE
MAGNITUDE/RATE 2 ANALOG MAGNITUDE
MAGNITUDE/RATE 3 ANALOG MAGNITUDE
MAGNITUDE/RATE & ANALOG MAGNITUDE

CMPTR/CMPTR SWITCH ANALOG upP

ROW SELECTOR SWITCH ANALOG up

SERVO/HSI ANALOG SERVO

TRIM PWR SERVO SECTION 14 OR 28V (SAME AS UNIT)
ALL OTHER SWITCHES SERVO SECTION OFF OR CENTER PNSITION
TRIM FB COMPUTER SECTION CENTER

FLAPS COMPUTER SECTION CENTER

FLAPS IN MOTION COMPUTER SECTION CENTER

PITCH SENSE COMPUTER SECTION CENTER

CMP VAL COMPUTER SECTION ON

LOC ENG COMPUTER SECTION ON

ALL OTHER SWITCHES COMPUTER SECTION OFF

TEST SWITCH FRONT OF UNIT DEPRESS

REG/LOGIC SERIAL DATA SECT LOGIC

ACT/PASSIVE SERIAL DATA SECT PASSIVE

TABLE 5-4 KTS 158 CONTROL SETTINGS

NOTE

SEE 5.4.4 FOR ALL PIN, TEST POINT, CJ AND INTERNAL INTERCONNECT
PIN DESIGNATIONS.

ALL VOLTAGE READINGS ARE TO BE TAKEN WRT TJ-10 BACK CONNECTOR
BOTTOM UNLESS OTHERWISE SPECIFIED.

ALL REFERENCESS TO TEST JACK PINS AND LETTERS AND BACK CONNECTOR
TOP, BACK CONNECTOR BOTTOM, SIDE CONNECTOR TOP, AND SIDE CONNECTOR
BOTTOM ARE TEST JACK LOCATIONS ON THE FRONT OF THE KTS 158 TEST
SET. TJ-10 BACK CONNECTOR BOTTOM AS REFERRED TO ABOVE IS ON THE
KTS 158 AND IS ALSO P1902 PIN 10 ON THE KC 190.

Rev. 1, August, 1983
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a. Perform the procedures contained in paragraph 5.2.3.2.
b. Perform the procedures contained in TABLE 5-5.
STEP CONTROL LOCATION POSITION INDICATION
1. Measure TJ-9 Back Conn bottom +5.0 + 0.1vDC
(Adj. R2119 for -
+5.0V)
2. Measure TJ-F Back Conn bottom +15.0 + 1.0vDC
3. Measure TJ-D Back Conn bottom +10.0 + 0.6vDC
4. Measure TJ-E Back Conn bottom

-15.0 + 1.0vbC

5.2.3.4 POWER VG MONITOR TEST

TABLE 5-5 POWER SUPPLY TEST

This test checks the computers AC gyro excitation power supply and the monitors ability to disable the
power supply if shorted.

(If needed select R1168
to meet this voltage)

Note:

AP VALID LED off indicates valid. AP VALID LED on indicates invalid.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-6.
STEP CONTROL LOCATION POSITION INDICATION
1. Test set initalization (as in a. above)
2. TJ-C Back Conn bottom Measure 11.8 + 1.3VRMS

at 430 + 15Hz
3. AP VALID LED SERVO section off
4. Short across €205 Bottom board in unit
5. AP VALID LED SERVO section LIT
6. Remove short across €205 Bottom board in unit
7. AP VALID LED SERVO section off
8. Short TP110 Power Top board in unit
Monitor to Chassis Gnd

9. AP VALID LED SERVO section LIT
10. Remove short TP110 Back Conn bottom
1. AP VALID LED SERVO section off
12. TP110 Top board of KC 190 Measure +5.4 + 0.5VDC

Rev. 1, August, 1983
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This test checks the computers internal test sequence and test outputs for the other units. If this test
is not completed correctly the autopilot will not engage.
a. Perform the procedures contained in paragraph 5.2.3.2.
b. Perform the procedures contained in TABLE 5-7.
STEP CONTROL LOCATION POSITION INDICATION
Test set initialization (as in a. above)
Serial Data Rotary switch Serial Data Position 1
1. SELF TEST button Front of KC 190 Depress
APR Annunciator Front of KC 190 LIT 5 + .3 sec
NAV Annunciator Front of KC 190 LIT 5 + .3 sec
HDG Annunciator Front of KC 190 LIT 5 + .3 sec
BC Annunciator Front of KC 190 LIT 5 + .3 sec
TRIM Annunciator Front of KC 190 Flash & times
TRIM FAIL LED Servo section Flash &4 times
PFT LED Servo section LIT 5 + .3 sec
Test LED Serial Data Lit 5 + .3 sec
2. After above Annunciators
Go out
AP Ann Front of unit Flash several
times then off
3. ALL annunciators Front of unit
TI-v Back Conn top Measure 0 + 0.5 voc
4. Serial data rotary Serial data Position 3
5. Self Test button Front of unit Depress Test LED
sWwitch LIT 5 + .3 sec
6. TJ=V Back Conn top Measure Greater than 12V

Rev. 1, August, 1983
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5.2.3.6 KC 190 Alignment and Pretest

This procedure covers internal zeroing of the command circuits and frequency checks of the computers
internal clocks.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-8.

STEP CONTROL LOCATION POSITION INDICATION
1. Test set initialization (as in a. above)
2. TJ-9 Back Conn bottom Measure +5.0 + 0.1vpC

(Adj. R2119 in the power
supply for +5.0V)

3. TJ-A9 (Roll Cmd. Test Side Conn top Measure 0 + 20mvDC
Jack) (Adjust R192 Roll =
Null if TJ-A9 null is
greater than 0 % 20mVDC)

4. TJ-A7 (Pitch Cmd. Test Side Conn top Measure 0 + 20mvDC
Jack) (Adjust R256 Pitch
Null if TJ-A9 null is
greater than 0 + 20mVDC)

5. TJ-C (VG exc) Back Conn bottom Measure 11.8 + 1.4VRMS
AC 430 + 15Hz
- 6. TP110 (Pwr. Mon. Test KC 190 top board Measure +5.5 + 0.05vpC
Point)
7. 1119 Pin 2 KC 190 top board Measure 10.95 + 0.054MHz
8. 1119 Pin 3 KC 190 top board Measure 10.95 + 0.054MHz
9. 1211 Pin 2 KC 190 bottom board Measure 10.95 + 0.054MHz
10. 1211 Pin 3 KC 190 bottom board Measure 10.95 + 0.054MHz
1. TP107 (Roll A/D Test KC 190 top board Measure 600 + 100KHz
Point) ’
12. TP202 (Pitch A/D Test
Point) KC 190 bottom KC 190 bottom board Measure 600 + 100KHz
board measure 600+ 100
KHz
13. Comp/Comp Switch Analog Down
1. TJ=17 WRT TJ-UCNAV Dev " Back Conn top Measure
Input) Analog adjust 3 Analog Adj. +0.0 + 0.001vDC
(NAV)
15. TJ=-B3 WRT TJ-B1 Side Conn top Measure 0.00 + 0.01vDC

(Adjust R165 (Deviation
Null offset adjust) for
0.0 + 0.01vDO)

TABLE 5-8 KC 190 ALIGNMENT AND PRETEST (Con't)

Rev. 1, August, 1983
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STEP CONTROL LOCATION POSITION INDICATION
16. Pitch/Roll Att switch Computer test Out
17. AP switch Front of KC 190 Depress AP ann on
18. Sim Servo Load switch Servo/Computer Test Out
19. HDG switch Front of KC 190 Depress HDG ann on
20. TJ-A9 Side Conn top Measure

(Roll Command Test Jack)

Analog adjust & (HDG) Analog Adj 0.0 + 0.5vDpC
21. Roll FB switch Computer section OFF
22. TJ-N to TJ-11 Back Conn top Jumper together

(Roll Servo Feedback In)
23. TJ=A5 Side Conn top Measure 0.0 + 0.5vpC

(Roll Servo Drive Test Jack)

Adjust R132 (Roll Servo

Drive Null) on top board

of KC 190 if TJ-A5

is greater than 0.0 *

0.5vbpC
24, AP switch Front of KC 190 Depress AP ann off
25. TJ-AS Side Conn top Measure 0.0 + 1.5vbC

(Roll Servo Drive Test Jack)

TABLE 5-8 KC 190 ALIGNMENT AND PRETEST

5.2.3.7 Roll Attitude Gyro Demod Test

This test checks the operation of the AC to DC demod circuit for the roll axis in the computer. Gyro
roll information is simulated by the test set and the DC roll voltage out is monitored.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-9.

STEP CONTROL LOCATION POSITION INDICATION
1. Test Set initialization (as in a. above)
2. AP Front of KC 190 Depress AP Ann on
3. CMPTR/CMPTR switch Analog Down
4. TJ=21 WRT TJ-Z Back Conn Top Measure
(Roll Gyro AC Input)
Analog adjust 2 Analog Adj 0.0 + 0.1VAC
(Roll Gyro)

TABLE 5-9 ROLL ATTITUDE GYRO DEMOD TEST (Con't)

Rev. 1, August, 1983
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STEP CONTROL LOCATION POSITION INDICATION
5. Analog Adjust 2 Analog Adj Cw 1.5 + 0.02VAC
(Roll Gyro)
TJ=22 Back Conn top Measure 6.0 + 3.7vdbC
(Roll Attitude Cross-
feed DC Output)
6. Measure 21 WRT Z Back Conn top
(Roll Gyro AC Input)
Analog adjust 2 Analog Adj CCwW 1.5 + 0.02VAC
(RolLL Gyro)
TJ-22 Back Conn top Measure =6.0 + 3,7vbC

5.2.3.8 Wings Level Mode Roll Test

TABLE 5-9 ROLL ATTITUDE GYRO DEMOD TEST

This test checks the roll loop response (output to roll right and roll Left commands in). Gyro input is
simulated by the test set and the roll output is checked further down the Loop than the previous test.

(Roll Cmd. Test Jack)

a. Perform the procedures contained in 5.2.3.2.
b. Perform the procedures contained in TABLE 5-10.

STEP CONTROL LOCATION POSITION INDICATION

1. Test Set initialization (as in a. above)

2. TJ-A9 Side Conn top Measure 0.0 + SOmvDC
(Roll Command Test Jack)
(Adj R192 [Roll Loop Null]
if null is out of
specification)

3. AP Front of unit Depress AP ann on

4. CMPTR/CMPTR Switch Analog Down

5. TJ4-22 Back Conn Top Measure
(Roll Attitude Cross-
feed)
Analog Adjust 2 Analog Adj 0.0 + 0.04vDC
(Roll Gyro)

6. TJ-A9 Side Conn Top Measure 0.0 + 0.22vDpC
(Roll Command Test Jack)

7. TJ-22 Back Conn Top Measure
(Roll Att. Crossfeed)
Analog Adjust 2 Analog Adj. CW 4.0 + 0.02vDpC
(Roll Gyro)

8. TJ A-9 Side Conn Top Measure -8.0 + 0.40vpC

TABLE 5-10 WINGS LEVEL MODE ROLL TEST (Con't)

Rev. 1, August, 1983
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KING

KC 190
AUTOPILOT COMPUTER
MOD 2
STEP CONTROL LOCATION POSTION INDICATION
9. Analog Adjust 2 (Roll
Gyro) Analog Adj for -8.0 + 0.10vDC
10. CMPTR/CMPTR Switch Analog Up
1. Analog adjust TP-2 Analog Adjust Measure
Analog adjust 2 Analog Adj 0.0 + 0.04vpC
(Roll Gyro)
12. TJ=A9 Side Conn Top Measure -8.0 + 0.1vpC
(Roll Cmd. Test Jack)
13. CMPTR/CMPTR switch Analog Down Ramp to =2.96VDC
in 0.24 + 0.5
seconds
14. TJ-A9 Side Conn Top Final Value
(Roll Cmd. Test Jack) 0 + 0.6vdC

15. TJ=-22 Back Conn Top Measure
(Roll Att. Crossfeed)
Analog Adjust 2 Analog Adj -4.0 + 0.02voC
(Roll Gyro)

16. TJ=-A9 Side Conn Top Measure +8.0 + 0.4vpC
(Roll Cmd. Test Jack)

17. Analog Adjust 2 Analog Adj +8.0 + 0.10vpC
(RoLL Gyro)

18. CMPTR/CMPTR switch Analog Up

19. Analog Adjust TP-2 Analog Adjust Measure
Analog adjust 2 Analog Adj 0.0 + 0.02vpC
(Roll Gyro)

20. TJ-A9 Side Conn top Measure +8.0 + 0.10voC
(Roll Cmd. Test Jack)

21. TJ-A9 Side Conn top
(Roll Cmd. Test Jack)
CMPTR/CMPTR switch Analog Down Ramp to

+2.96VDC in 0.24
+ .05 seconds

Rev. 1, August, 1983
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5.2.3.9 Heading Mode Gain Test

KING
KC 190

AUTOPILOT COMPUTER

MOoD 2

This test checks the roll loop response to HDG select inputs analog adjust 2 simulates roll gyro which is

zeroed. Then analog adjust & simulates the HDG bug.

the compass valid is removed.

Final test steps check the systems disconnect when

a. Perform the procedures contained in paragraph 5.2.3.2.
b. Perform the procedures contained in TABLE 5-11.
STEP CONTROL LOCATION POSITION INDICATION
1. Test Set initialization (as in a. above)
2. CMPTR/CMPTR switch Analog Down
3. AP switch Front of KC 190 Depress AP ann on
4, TJ=-A9 Side Conn top Measure
(Roll Cmd. TJ)
Analog adjust 2 Analog Adj. 0.0 + 0.12vpC
(Roll Gyro)
S. HDG Front of KC 190 Depress HDG ann on
6. TJ-X WRT TJ-20 Back Conn top Measure
(HDG Select Input)
Analog adjust & Analog Adj. 0.0 + 0.20vpC
(HDG)
7. TJ-A3 WRT TJ-B1 Side Conn top Measure 0.0 + 60mv
(HDG Datum Test Point)
8. TJ-X WRT TJ-20 Back Conn top Measure
(HDG Select Input)
Analog adjust &4 Analog Adj. +5.5 + 0.05VDC
9. TJ=A3 WRT TJ-B1 Side Conn top Measure -0.787 + 0.04vdDC
(HDG Datum Test Point)
10. TJ-A9 Side Conn top Measure =3.4 + 0.34VDC
(Roll Cmd. TJ)
". TJ=X WRT TJ-20 Back Conn top Measure
(HDG Select Input)
Analog adjust & Analog Adj. =5.5 + 0.05vDC
(HDG)
12. TJ-A3 WRT TJ-B1 Side Conn top Measure +0.787 + 0.04vVDC
(HDG Datum Test Point)
13. TJ-A9 Side Conn top Measure +3.4 + 0.34vVDC
(Roll Cmd. TJ)
14, CMP VAL switch Computer section off HDG ann off
15. CMP VAL switch Computer section On

Rev. 1, August, 1983
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MOD 2

5.2.3.10 NAV Capture Deviation Test

This test checks the computer NAV Loop gain. With a gyro offset NAV is coupled then deviated left and
right and the roll command output voltage checked for the proper value which indicates the proper gain.
The gyro offset keeps the track mode from interferring with the test.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-12.

STEP CONTROL LOCATION POSITION INDICATION
1. Test Set initialization (as in a. above)
2. TJ=W WRT TJ-19 Back Conn top Measure
(Course Datum Input)
Analog adjust 4 (CRS DAT) Analog Adj. 0.0 + 0.01vpC
3. CMPTR/CMPTR switch Analog Down
4, Serial data rotary Serial data Position 3
5. AP switch Front of KC 190 Depress AP ann on
6. TJ-A9 Side Conn top Measure
(Roll Cmd. Test Jack)
Analog adjust 2 Analog Adj. +2.0 + 0.05voC
(Roll Gyro)
7. NAV switch Front of KC 190 Depress NAV ann on
NAV LED on
CPTR NAV LED on
FD LED on
8. TJ=17 WRT TJ=U Back Conn top Measure
(NAV Deviation Input)
Analog adjust 3 Analog Adj. +0.0 + 0.01vDC
(NAV)
9. TJ-B3 WRT TJ-B1 Side Conn top Measure 0.00 + 0.01vpC

(NAV Deviation Test Point)
(Adjust R165 [NAV devia-
tion offset zero adjustl
if TJ-B3 voltage is out
of specification).

10. TJ=17 WRT TJ-U Back Conn top Measure
(NAV Deviation Input)
Analog adjust 3 Analog Adj. +0.015 + 0.002vbC
(NAV)

1. TJ-B3 WRT TJ-B1 Side Conn top Measure -0.192 + 0.016vpC
(NAV Deviation Test Point)

12. TJ-A9 . Side Conn top Measure -0.0 + 0.6voC
(Roll Cmd. TJ)

13. TJ=17 WRT TJ-U Back Conn top Measure
(NAV Deviation Input)
Analog adjust 3 Analog Adj. -0.015 + 0.002vpC
(NAV)

TABLE 5-12 NAV CAPTURE DEVIATION TEST (Con't)
Rev. 1, August, 1983
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(Roll Cmd. TJ)

KC 190
AUTOPILOT COMPUTER
MOD 2
STEP CONTROL LOCATION POSITION INDICATION
14. TJ-B3 WRT TP-B1 Side Conn top Measure +0.192 + 0.016VDC
(NAV Deviation Test Point)
15. TJ=-A9 Side Conn top Measure +4.0 + 0.6VDC

5.2.3.11 Approach Capture Deviation and BC Mode Test

TABLE 5-12 NAV CAPTURE DEVIATION TEST

This test checks the computer APR Loop gain with a gyro offset to keep the track mode from interferring
with the test. APR is coupled then deviated left and right and the roll command output voltage checked

for the proper value which indicates proper gain.

is engaged.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-13,

The last steps check voltage polarity reversal when BC

(NAV Deviation Test Point)

STEP CONTROL LOCATION POSITION INDICATION

1. Test Set initialization (as in a. above)

2. TJ=-W WRT TJ-19 Back Conn top Measure
(Course Datum Input)

3. Analog adjust 4 (CRS Analog Adj. 0.0 + 0.05vdpC
datum)

4, CMPTR/CMPTR swtich Analog Down

5. AP switch Front of KC 190 Depress AP ann on

6. TJ-A9 Side Conn top Measure
(Roll Cmd. TI
Analog adjust 2 Analog Adj. +2.0 + 0.05vDC
(Roll Gyro)

7. APR switch Front of KC 190 Depress APR ann on

8. Serial Data Rotary Serial data Position 3 CPT NAV LED on
switch FD LED on

APPR LED on
LOC LED on

9. TJ-17 WRT TJ-U Back Conn top Measure
(NAV Deviation Input)
Analog adjust 3 Analog Adj. +0.00 + 0.001vbC
(NAV)

10. TJ-B3 WRT TJ-B1 Side Conn top Measure 0.00 + 00évDC

TABLE 5-13 APPROACH CAPTURE DEVIATION AND BC MODE TEST (Con't)

Rev. 1, August, 1983
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MOD 2
STEP CONTROL LOCATION POSITION INDICATION
1. TJ=17 WRT TJ-U Back Conn top Measure
(NAV Deviation Test Point)
Analog adjust 3 Analog Adj. -0.015 + 0.002vdC
(NAV)
12. TJ-B3 WRT TJ-B1 Side Conn top Measure +0.192 + 0.016VdC
(NAV Deviation Test Point)
13. TJ-A9 Side Conn Top Measure +3.5 + 0.4vDC
(Roll Cmd. TJ)
14, TJ=17 WRT TJ-U Back Conn top Measure
(NAV Deviation Input)
Analog Adjust 3 Analog Adjust +0.015 + 0.002vDC
(NAV) -
15. TJ-B3 WRT TJ-B1 Side Conn top Measure -0.192 + 0.016VdC
(NAV Deviation Test
Point)
16. TJ-A9 Side Conn top Measure +0.5 + 0.4VDC
(Roll Cmd. TJ)
17. BC switch Front of KC 190 Depress BC ann on
BC LOC LED on
18. TJ-A9 Side Conn top Measure +3.5 + 0.4VDC
(Roll CMD. TJ)
19. LOC Eng switch Computer section off BC Ann off
BC LOC LED on
20. TJ-A9 Side Conn top Measure -3.0 + .4VDC
(Roll Cmd. TJ)
21. LOC Eng switch Computer section ‘On

TABLE 5-13 APPROACH CAPTURE DEVIATION AND BC MODE TEST

5.2.3.12 NAV and APR (Course Datum) Mode Test

This test checks the computers ability to respond to course datum changes after NAV and/or APPR coupled.
Course Datum is simulated by analog adjust 4 Lleft and right and the roll command output checked for
proper voltage response.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-14.

STEP CONTROL LOCATION POSITION INDICATION
1. Test Set initialization (as in a. above)

2. CMPTR/CMPTR switch Analog Down

3. AP switch Front of KC 190 Depress AP ann on

TABLE 5-14 NAV AND APR (COURSE DATUM) MODE TEST (Con't)
Rev. 1, August, 1983
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AUTOPILOT COMPUTER
MOD 2
STEP CONTROL LOCATION POSITION INDICATION
4, TJ=17 WRT TJ-U Back Conn top Measure
(NAV Deviation Input)
Analog adjust 3 Analog Adj. +0.11 + 0.01vDC
(NAV)
5. NAV switch Front of KC 190 Depress NAV ann flashing
6. Serial data rotary Serjal data Position 3 NAV ARM
LED on
FD LED on
NAV LED on
LOC LED on
7. CMPTR/CMPTR switch Analog Up
8. Analog adjust & Analog Adj.
(CRS DAT)
TJ-A9 Side Conn top Measure Does not change
(Roll Cmd. TJ) with analog adj.
9. CMPTR/CMPTR switch Analog Down
10. TJ-A9 Side Conn top Measure
(Roll Cmd. TJ)
Analog adjust 2 Analog Adj. 2.0 + 0.05vDC
(RolLl Gyro)
1". APR Switch Front of KC 190 Depress NAV ann off
APPR ann flashing
NAV LED off
APPR LED on
12. TJ=17 WRT TJ-U Back Conn top Measure
(NAV Deviation Input)
Analog adjust 3 Analog Adj. 0.0 + 0.001vDC
(NAV)
13. CMPR/CMPTR switch Analog Up
14. TJ-W WRT TJ-19 Back Conn top Measure
(Course Datum Input)
Analog adjust & Analog Adj. +2.1 + 0.05VpC
(CRS DAT)
15. TJ-B2 WRT B1 Side Conn top Measure =0.373 + 0.054vDC
(Course Datum Test Point)
16. TJ=A9 Side Conn top Measure =2.0 + 0.2vpC
(Roll Cmd. TJ)
17. TJ-W WRT TJ-19 Back Conn top Measure
(Couse Datum Input)
Analog Adjust & Analog Adj. =2.1 + 0.05vpC
(Course Datum)
18. TJ-B2 WRT B1 Side Conn top Measure +0.373 + 0.054VDC
(Course Datum Test Point)
19. TJ=A9 Side Conn top Measure +6.0 + 0.6VDC

TABLE 5-14 NAV AND APR (COURSE DATUM) MODE TEST

Rev. 1, August, 1983
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5.2.3.13 Autopilot Logic Mode Test

This test checks the logic switching capability in the computer.
Llights are monitored for on and off.

KING
KC 190
AUTOPILOT COMPUTER
MOD 2

Modes are engaged

and the proper mode

a. Perform the procedures contained in paragraph 5.2.3.2.
b. Perform the proccedures contained in TABLE 5-15.
STEP CONTROL LOCATION POSITION INDICATION
1. Test Set initialization (as in a. above)
2. Serial Data Rotary Switch Serial Data Position 2
3. AP switch Front on KC 190 Depress AP Ann on
AP Eng LED on
Auto Trim LED on
4. AP Dump switch Computer section Depress *AP ann off
S. AP switch Front of KC 190 Depress AP ann on
6. AP switch Front of KC 190 Depress *AP ann off
7. AP switch Front of KC 190 Depress AP ann on
8. G Dump switch Computer section Depress *AP ann off
10. AP switch Front of KC 190 Depress AP ann on
1. Trim switch Servo section Man *AP ann off
Man Trim LED on
12. Trim switch Servo section off Man Trim
LED off
13. AP switch Front of KC 190 Depress AP ann on
14, €205 Bottom board KC 190 Short across *AP ann off
AP invalid
LED on
15. €205 Bottom board of KC 190 Remove short AP invalid off
16. AP Switch Front of KC 190 Depress AP will not
turn on
17. Self Test Switch Front of KC 190 Depress
18. AP Switch Front of KC 190 Depress AP Ann on
* AP ann shall flash several times then go off.
NOTE: AP eng LED and autotrim Led shall go off and on with the AP ann but will not flash.

Rev. 1, August, 1983
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5.2.3.14 Roll Axis Tach Feedback Test

This test checks the roll axis servo output circuit for zero and provides the instructions for zeroing if
required.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-16.

STEP CONTROL LOCATION POSITION INDICATION
1. Test set initialization (as in a. above)
2. AP switch Front of KC 190 Depress AP ann on
3. Pitch/RolLl Att switch Computer test Out
4. HDG switch Front of KC 190 Depress HDG ann on
5. CMPTR/CMPTR switch Analog Down
6. TJ=-A9 side Conn top Measure
(Roll Cmd. TJ)
Analog adjust & (HDG) Analog Adj. 0.0 + 0.05vpC
7. RoLL FB switch Computer section On
8. Sim Servo loads switch Servo/Computer test Out
9. TJ-N to TJ-11 Back Conn top Jumper together

(Roll Servo Feedback In)

10. TJ=-AS Side Conn top Measure 0.0 + 0.5vDC
(Roll Servo Drive TJ) -

Adjust R132 (Roll Servo
Drive Null) on top board
of KC 190 if TJ-AS5 is
greater than 0.0 + 0.5VDC

1. . AP switch Front of KC 190 Depress AP ann off

12. TJ=A5 Side Conn top Measure 0.0 + 1.5vbC
(Roll Servo Drive TJ)

13. TJ-N to TJ-11 Back Conn top Remove Jumper
(Roll Servo Feedback In)

TABLE 5-16 ROLL AXIS TACH FEEDBACK TEST

Rev. 1, August, 1983
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5.2.3.15 ROLL SERVO INTERFACE TEST

This test checks the computers roll servo tach feedback processing circuit.
information is simulated by analog Adj.

AUTOPILOT COMPUTER

KING
KC 190

MoD 2

monitored for proper response to tack feedback inputs.

The roll servo feedback

4 at different voltage levels and the roll servo drive is

(Servo FB)

a. Perform the procedures contained in paragraph 5.2.3.2.
b. Perform the procedures contained in TABLE 5-17.
STEP CONTROL LOCATION POSITION INDICATION
1. Test Set initialization (as in a. above)
2. Roll FB switch Computer section on
3. Row selector switch Analog Down
4, Servos/HSI switch Analog HSI
5. TJ=N WRT TJ-11 Back Conn top Measure
(Roll Servo Feedback In)
Analog adjust & Analog Adj. 0.0 + 0.02vbc
(Servo FB) =
6. TJ=A5 Side Conn top Measure 0.0 + 1.5vpC
(RolLl Servo Drive TJ) (Record Null)
7. TJ-N WRT TJ-11 Back Conn top Measure
(Roll Servo Feedback In)
Analog adjust & Analog Adj +0.15 + 0.01vDpC
(Servo FB)
8. TJ=-A5 Side Conn top Measure =6.57 + 0.66VDC*
(Roll Servo Drive TJ)
9. JT-N WRT TJ-11 Back Conn top Measrue
(Roll Servo Feedback In)
Analog adjust & Analog Adj. =0.15 +0.01voC
(Servo FB)
10. TJ-A5 Side Conn top Measure +6.57 + 0.66VDC
(RolLL Servo Drive TJ)
". TJ=-AS5 Side Conn top Measure
(Roll Servo Drive TJ)
Analog adjust & Analog Adj. +6.0 + 0.3vDC
(Servo FB)
12. TJ-P Back Conn top Measure 0.6 + 0.4vDC
(Roll Servo Drive +RT) Less than voltage
set in test 11
13. TJ-13 Back Conn top Measure +10.3 + .5VdC
(Roll Servo Drive +LT) Less than voltage
set in test 11
14, TJ-A5 Side Conn top Measure
(Roll Servo Drive TJ)
Analog adjust & Analog Adj. =6.0 + 0.3vdpC

TABLE 5-17 ROLL SERVO INTERFACE TEST (Con't)

Rev. 1, August, 1983
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AUTOPILOT COMPUTER
MOD 2
STEP CONTROL LOCATION POSITION INDICATION
15. TJ-P Back Conn top Measure 1.7 + 0.5vVbC
(Roll Servo Drive +RT) Greater than voltage
set in test 14.
16. T4-13 Back Conn top Measure 11.4 + 0.4VDC
(Roll Servo Drive +LF) Greater than voltage
set in Test 14.
* Subtract null recorded in Test 6.

TABLE 5-17 ROLL SERVO INTERFACE TEST

5.2.3.16 Roll Tach Time Constant Test

This test checks the computer roll tach feedback processing circuit time delay.
required for proper autopilot roll response to roll servo tach feedback inputs.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-18.

The time delay is

STEP CONTROL LOCATION POSITION INDICATION
1. Test Set initialization (as in a. above)
2. Roll FB switch Computer section On
3. Row selector switch Analog Down
4. Servos/HSI switch Anaog Down
S. TJ=N WRT TJ-11 Back conn top Measure
(Roll Servo Feedback In)
Analog adjust & Analog Adj. +1.0 + 0.050vbpC
(Servo FB)
6. Row selector switch Analog Up
7. Analog adjust TJ-=4 Analog Measure
Analog adjust 4 Analog Adj. 0.0 + 0.01vpC
(Servo FB)
8. TJ-B6 Side connector top Measure
(Roll Tach Test Jack)
Row selector switch Analog Down +0.63VDC in
0.95 *+ .3 seconds,
Final value
0 + 0.2vbC
9. TJ-N WRT TJ-11 Back Conn top Measure
(Roll Servo Feedback In)
Analog adjust 4 Analog Adj. =-1.0 + 0.05vpC
(Servo FB)
10. Row selector switch Analog Up

Rev. 1,
MM0069-2

August, 1983
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STEP CONTROL LOCATION POSITION INDICATION
1. Analog adjust TJ-4 Analog Measure
Analog adjust 4 Analog Adj. 0.0 + 0.07vDC
(Servo FB)
12. TJ-B6 Side connector top Measure
(Roll Tach Test Jack)
Row selector switch Analog Down -0.63vDC in 0.95
: + ,3VDC seconds,
Final value 0 +
0.2vpC

TABLE 5-18 ROLL TACH TIME CONSTANT TEST’
5.2.3.17 Roll Axis AP Loop Null Test

This test checks the roll servo output circuit for proper threshold and gain. A set command voltage is
inserted and the proper voltage out is checked at the roll servo effort output.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-19.

STEP CONTROL LOCATION POSITION INDICATION

1. Test Set initialization (as in a. above)

2. AP switch Front of KC 190 Depress AP ann on

3. CMPTR/CMPTR switch Analog Down

4, TJ-A9 Side Conn top Measure
(Roll Cmd. TJ)
Analog adjust 2 Analog Adj. +1.5 + 0.05VDC
(Rol l Gyro)

5. TJ-B9 Side Conn top Measure Record value
(Roll Servo Effort TJ)

6. TJ-A9 Side Conn top Measure
(Roll Cmd. TJ)
Analog adjust 2 Analog Adj. =1.5 + 0.05vdpC
(Roll Gyro)

7. TJ-B9 Side Conn top Measure Record value
(Roll Servo Effort TJ)

8. (Step 6 value) - (Step
8 value) = -9.50 + 1.0VDC

9. TJ-A9 Back Conn top Measure
(Roll Cmd. TJ)
Analog adjust 2 Analog Adj. -3.0 + 0.1vo¢

(Roll Gyro)

10. TJ-B9 Side Conn top Measure +7.4 + 1.2vnC
(RolLl Servo Effort TJ)

TABLE 5-19 ROLL AXIS AP LOOP NULL TEST (Con't)
Rev. 1, August, 1983
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STEP CONTROL LOCATION POSITION INDICATION

1". TJ=-A9 Side Conn top Measure
(Roll Cmd. TJ)
Analog adjust 2 Analog Adj. +3.00 + 0.1vpC
(Roll Gyro)

12. TJ-B9 Side Conn top Measure =7.4 + 1.2VdC
(RolL Servo Effort TJ)

13. TJ-B9 Side Conn top Measure
(Roll Servo Effort TJ)
Analog adjust 2 Analog Adj. =2.0 + 0.25VpC
(Roll Gyro)

14, TJ=-AS Side Conn top Measure -6.88 +0.7vDC
(Roll Servo Drive TJ)

15. TJ-B9 Side Conn top Measure
(RolLl Servo Effort TJ)
Analog adjust 2 Analog Adj. +2.0 + 0.05VoC
(Roll Gyro)

16. TJ~-A5 Side Conn top Measure +6.88 + 0.7vDC

(Roll Servo Drive TJ)

5.2.3.18 AP Roll Fader Test

TABLE 5-19 ROLL AXIS AP LOOP NULL TEST

This test checks the autopilot roll axis engage delay.

servo output

Response output is checked for roll both directions.

Ae

b.

A roll command voltage is simulated then the roll

is monitored for zero then increasing voltage and time as the autopilot

Perform the procedures contained in paragraph 5.2.3.2.

Perform the procedures contained in TABLE 5-20.

is engaged.

(Roll Servo Drive TJ)

STEP CONTROL LOCATION POSITION INDICATION

1. Test test initialization (as in a. above)

2. AP switch Front of KC 190 Depress AP ann on

3. CMPTR/CMPTR switch Analog Down

4, TJ-A5 Side Conn top Measure
(Roll Servo Drive TJ)
Analog adjust 2 Analog Adj. +10.0 + 0.1pC
(Roll Gyro)

5. AP switch Front of KC 190 Depress AP ann off

6. TJ-AS Side Conn top Measure 0.0 + 1.5vbC

Rev. 1, August, 1983
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STEP CONTROL LOCATION POSITION INDICATION
7. TJ-AS Side Conn top Measure
(Roll Servo Drive TJ)
AP switch Front of KC 190 Depress Ramp to 8.0V in
2.5 + .5 seconds
final value +10.0
+ .1VDC AP ann on
8. TJ-AS Side Conn top Measure
(Roll Servo Drive TJ)
Analog adjust 2 Analog Adj. -10.0 + 0.1voC
(Roll Gyro)
9. AP switch Front of KC 190 Depress AP ann off
10. TJ-AS Side Conn top Measure
(Roll Servo Drive TJ)
AP switch Front of KC 190 Depress Ramp to

-8.0VDC in 2.5'1 .5
seconds final value
=10.0 + 0.1vDC

AP ann on

5.2.3.19 Autotrim Test

TABLE 5-20 AP ROLL FADER TEST

This test checks the computer autotrim output, time delay with and without flaps, and autotrim drive duty

cycle.

a. Perform the procedures contained in paragraph 5.2.3.2.
b. Perform the procedures contained in TABLE 5-21.

STEP CONTROL LOCATION POSITION INDICATION

1. Test set initialization (as in a. above)

2. AP switch Front of KC 190 Depress AP ann on

3. Pitch Servo switch Servo/Computer test In

4, TJ-P Back Conn bottom Measure

(Autotrim Dn Drive Out)

Pitch sense switch Computer section bn In 3.3 + 3
Seconds
TJ-P starts to
osc. at 54 + 6%
duty cycle.

5. Pitch sense switch Computer section off
6. TJ-14 Back Conn bottom Measure

(Autotrim Up Drive Out)

Pitch sense switch Computer section Up In3.3 + .3
seconds TJ-14
starts to osc.
at 54 at 6% duty
cycle.

TABLE 5-21 AUTOTRIM TEST (Con't)
Rev. 1, August, 1983
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STEP CONTROL LOCATION POSITION INDICATION
7. Pitch sense switch Computer section off
8. Flaps switch Computer section Up
9. TI-14 Back Conn bottom Measure

(Autotrim Up Drive Out)

Pitch sense switch Computer section Up In 0.1 + .3
seconds TJ-14
starts to osc.
at 85 + 6%
duty cycle.

10. Trim Power Servo section off Trim ann on

1. Trim Power Servo section On

12. Test switch Front of KC 190 Depress ALL Lights On
then off.

13. AP Switch Front of KC 190 Depress AP Ann ON

14. TJ=14 (Auto trim up drive Back Conn bottom Measure

out) Flaps Switch Computer section off Duty cycle shall
change to 54 +6%
in 6 + .4 seconds

15. Pitch Sense Switch Computer section OFF
16. Flaps Switch Computer section DN
17. TJ-P (Autotrim down drive Back Conn bottom Measure

out) Pitch Sense Switch Computer section DN In 0.2+.2 seconds
TJ=-P starts to osc
at 85+6% duty
cycle.

18. TJ-P (Autotrim down drive Back Conn bottom Measure

out) Flaps Switch Computer section OFF buty cycle shall
change to 54+6%
in 6+.4 seconds

19. Pitch Sense Switch Computer section OFF
20. Flaps in motion Computer section up
Switch TJ-14 (Autotrim up Back Conn bottom Measure 8.4+2VDC
drive out)
21. Flaps in motion Computer section DN
Switch TJ=-P (Autotrim down
drive out) Back Conn bottom Measure 8.4+2VDC

Rev. 1, August, 1983
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5.2.3.20 Autotrim Logic Test

This test checks the autotrim inputs and monitor in the computer. Autotrim drive for the correct
direction is checked. Then autotrim drive with no command is checked for fail annunciation in both
directions.

CAUTION

DO NOT ENGAGE THE MTE/PFT/BARO SWITCH IN, IF BOTH THE TRIM FB AND
PITCH SENSE SWITCHES ARE ON. THE COMPUTER MAY BE DAMAGED.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-22.

STEP CONTROL LOCATION POSITION INDICATION
1. Test Set initialization (as in a. above)

2. AP switch Front of KC 190 Depress AP ann on
3. Pitch servo switch Servo/Computer test In

4, Trim FB switch Computer section Up

5. Trim FB switch Computer section off

6. Test switch Front of KC 190 Depress ALl ann off
7. AP switch Front of KC 190 Depress AP ann on
8. Trim FB switch Computer section bn Trim ann on
9. Trim FB switch Computer section off

10. Test switch Front of KC 190 Depress ALL ann off

TABLE 5-22 AUTOTRIM LOGIC TEST

Rev. 1, August, 1983
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5.2.3.21 Roll Rate Monitor Test
This test checks the computer ability to disconnect the autopilot if the roll attitude rate is excessive
for a set time. The test set ramp is set up to simulate a roll attitude rate within Limits to insure no
disconnect occurs, then the ramp is set up for an excessive roll attitude rate to insure it disconnects
the autopilot correctly.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-23,

STEP CONTROL LOCATION POSITION INDICATION
1. Test set initialization (as in a. above)
2. CMPTR/CMPTR switch Analog Down
3. Magnitude/Rate 2 switch Analog Magnitude
4. Analog adjust TJ-2 Analog
WRT TJ-GND Analog Measure
Analog adjust 2 Analog Adj. +7.5 + 0.1vDC
(RolLl Gyro)
5. Magnitude/Rate 2 switch Analog Rate
6. Analog adjust TJ-2 WRT Analog ) Measure
TJ=-GND
Analog adjust 2 Analog Adj. =5.4 + 0.05vpC
(Roll gyro rate)
7. T4=22 Back Conn top Measure
(Roll Att. Crossfeed TJ)
Start Stop/ramp 2 switch Analog Depress Ramp at
2.1 + 0.2V/sec
Rate
8. Start Stop/ramp switch Analog Depress
9. If step 7 fails, re-run
step 3 thru 8. Only
adjust Step 6 for a
Lless negative voltage for
a lower ramp rate or
more negative voltage for a
faster ramp rate. Repeat
Steps 3 thru 8 till Step
7 ramps at 2.1 + 0.2V/sec
10. Analog adjust TJ=2 WRT Analog Measure Record
TJ=-GND Analog Voltage
1. Magnitude/Rate 2 switch Analog Magnitude
12. Analog adjust TJ-2 Analog Measure
WRT TJ-GND
Analog adjust 2 Analog Adj. +7.5 + 0.1vDC
(RolLl Gyro)
13. Magnitude/Rate 2 switch Analog Rate
14. Analog adjust TJ=-2 Analog Measure
WRT TJ GND Analog Adj. =6.25 + 0.05vbC

Analog adjust 2

TABLE 5-23 ROLL RATE MONITOR TEST (Con't)
Rev. 1, August, 1983
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STEP CONTROL LOCATION POSITION INDICATION

15. TJ-22 Back Conn top Measure
(Roll Att. Crossfeed TJ)
Start stop/Ramp 2 switch Analog Depress 2.7 + 0.2V/sec

rate

16. Start stop/Ramp 2 switch Analog Depress

17. If step 15 fails, re-run
steps 11 thru 15. Only
adjust Step 14 for a less
negative voltage for a
slower ramp rate or more
negative voltage for a
faster ramp rate. Repeat
steps 11 thru 16 till
step 15 ramps at 2.7 *
0.2V/sec.

18. Analog adjust TJ-2 Analog Measure Record
WRT TJ-GND

19. Magnitude/Rate 2 switch Analog Magnitude

20. Analog adjust TJ-2 WRT Analog Measure
TJ=GND Analog
Analog adjust 2 Analog Adj. +7.5 + 0.1vDC
(Roll Gyro)

21. Magnitude/Rate 2 switch Analog Rate

22. Analog adjust TJ-2 WRT Analog Measure
TJ=GND Analog
Analog adjust 2 Analog Adj. Value recorded
(Roll Gyro rate) in test 10

23. AP switch Front of KC 190 Depress AP ann on

24, Start Stop/Ramp 2 Analog Depress Wait 6 seconds
switch AP ann on

25. Start Stop/Ramp 2
switch Analog Depress

26. Magnitude/Rate 2
switch Analog Magnitude

27. Analog adjust TJ-2 Analog Measure
WRT TJ-GND Analog
Analog adjust 2 Analog Adj. +7.5 + 0.1vdC
(Roll Gyro)

28. Magnitude/Rate 2
switch Analog Rate

29. Analog adjust TJ-2 Analog Measure
WRT TJ-GND
analog adjust 2 Analog Adj Value recorded

tin test 18.
30. AP switch Front of KC 190 Depress AP ann on
(If AP ann is off)

Rev. 1, August, 1983
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STEP CONTROL LOCATION POSITION INDICATION
31. Start Stop/Ramp 2
switch Analog Depress AP ann flash
Then off
32. Start Stop/Ramp 2
switch Analog Depress

5.2.3.22 Roll Servo Effort Time Constant Test

This test checks the rate at which roll commands are processed in the roll Lloop.

TABLE 5-23 ROLL RATE MONITOR TEST

A zero roll gyro input

is simulated then with HDG on a set amount of HDG information is simulated. The HDG mode is then turned
off and on, and the time required to reach the set command at the roll servo output 1is checked both

directions.

Perform the procedures contained in paragraph 5.2.3.2.

Perform the procedures contained in TABLE 5-24.

STEP CONTROL LOCATION POSITION INDICATION
1. Test set initialization (as in a. above)
2. CMPTR/CMPTR switch Analog Down
3. AP switch Front of KC 190 Depress AP ann on
4. HDG switch Front of KC 190 Depress HDG ann on
5. TJ=-22 Back Conn top Measure
(Roll Att. Crossfeed TJ)
6. Analog adjust TJ-2 Analog Adj. 0.0 + 0.05vpC
(RolLl Gyro)
7. TJ-B9 Side Conn top Measure
(Roll Servo Effort TJ)
Analog adjust & Analog Adj. +5.0 + 0.10vDC
(HDG)
8. HDG switch Front of KC 190 Depress HDG ann off
9. TJ-B9 Back Conn top Measure
(Roll Servo Effort TJ)
HDG switch Front of KC 190 Depress At 0.25 + seconds
TJ-B9 = 3.15 + 0.6
VDC Final value
+5.0 + 0.1VdC
HDG ann on
10. TJ-B9 Back Conn top Measure
(Roll Servo Effort TJ)
Analog adjust & Analog Adj. =5.0 + 0.1vDC
1. HDG switch Front of KC 190 Depress HDG ann off

TABLE 5-24 ROLL SERVO EFFORT TIME CONSTANT TEST (Con't)
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STEP CONTROL LOCATION POSITION INDICATION

12. TJ-B9 Back Conn top Measure At 0.25 seconds
(Roll Servo Effort TJ)
HDG switch Front on KC 190 Depress TJ-B9 = -3.15 +

0.6 VbC final
value -5.0 #
0.1VvDC HDG

ann on.

5.2.3.23 Annunciator Logic Test

TABLE 5-24 ROLL SERVO EFFORT TIME CONSTANT TEST

This test checks the mode engage input switches and the mode annunciate Llights of the computer.

a. Perform the procedures contained in paragraph 5.2.3.2.
b. Perform the procedures contained in TABLE 5-25.
STEP CONTROL LOCATION POSITION INDICATION
1. Test set initialization (as in a. above)
2. TJ-16 Back Conn top Measure 0 + 0.5vDC
(Command Bar Retract)
Serial Data Rotary Switch Serial Data Position 1
3. AP Switch Back Conn top Measure AP Ann ON,
PAH LED ON, AP
Eng LED ON, Auto
Trim LED ON
4. TI-16 Back Conn top Measure +14 + 2.0vDC
(Command Bar Retract)
HDG Switch Front of KC 190 Depress HDG Ann ON
AP Ann ON
5. Serial Data Rotary Serial Data Position 3 HDG LED ON
Switch FD LED ON
AP Ann ON
6. NAV Switch Front of KC 190 Depress HDG Ann OFF
AP Ann ON
NAV Ann ON
HDG LED OFF
FD LED ON
NAV LED ON
7. APR Switch Front of KC 190 Depress NAV Ann OFF
AP Ann ON
APR Ann ON
FD LED ON
APR LED ON
NAV LED OFF

Rev. 1, August, 1983
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STEP CONTROL LOCATION POSITION INDICATION

8. BC Switch Front of KC 190 Depress BC Ann ON
APR Ann ON
AP Ann ON
FD LED ON
APR LED ON
BC LOC LED ON

‘9. BC Switch Front of KC 190 Depress BC Ann OFF
APR Ann ON
AP Ann ON
FD LED ON
APR LED ON
BC LOC LED OFF

10. APR Switch Front of KC 190 Depress APR Ann OFF
AP Ann ON
FD LED ON
APR LED OFF

M. BC Switch Front of KC 190 Depress BC Ann ON
APR Ann ON
APR LED ON
BC LOC LED ON

12. AP Eng Switch Front of KC 190 Depress BC Ann OFF
APR Ann OFF
AP Ann OFF
AP Eng LED OFF -
APR LED OFF
BC LOC LED OFF
Autotrim LED OFF

TABLE 5-25 ANNUNCIATOR LOGIC TEST

5.2.3.24 AP and Trim Clutch Engage Test (Trim tests if applicable to installation)

This test checks the aircraft switched power into the computer, and autopilot, trim clutch engage voltage
out of the computer when the autopilot is engaged.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-26

STEP CONTROL LOCATION POSITION INDICATION
1. Test set initialization (as in a. above)

2. AP switch Front of KC 190 Depress AP ann on
3. TJ-B Back Conn bottom Measure Record

(+14/28V Switched
Power Input)

4, TJ-3 Back Conn bottom Measure TJ-B minus
(AP Clutch engage out) 1.2v = TJ-3 + 0.5V

TABLE 5-26 AP AND TRIM CLUTCH ENGAGE TEST (Con't)
Rev. 1, August, 1983
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STEP CONTROL LOCATION POSITION INDICATION
5. AP switch Front of KC 190 Depress AP ann off
TJ-3 Back Conn bottom Measure 0 + 0.3vocC
(AP ClLutch engage out)
6. AP switch Front of KC 190 Depress AP ann on
7. TJ-5
(Trim clutch engage out) Back connector bottom Measure TJ-B minus
0.6V = TJ-5 +
0.6vdC
8. AP Switch Front of KC 190 Depress AP ann off
9. TJ=5
(Trim clutch engage out) Back Conn bottom Measure 0.0 + 0.02vnc

TABLE 5-26 AP AND TRIM CLUTCH ENGAGE TEST

5.2.3.25 Roll Attitude Derived Rate Test

This test checks the rate at which the roll demod circuit processes roll gyro information.
gyro input is injected and the output is monitored at the roll crossfeed output.

for proper servo response to gyro inputs inflight.

A ramped roll
This rate is required

Note:

the ramps may start on its own.

a. Perform the procedures contained in paragraph 5.2.3.2.
b. Perform the procedures contained in TABLE 5-27.
STEP CONTROL LOCATION POSITION INDICATION
1. Test set initialization (as in a. above)
2. CMPTR/CMPTR switch Analog Down
3. Magnitude/Rate 2 switch Analog Magnitude
4. Analog adjust TJ-2 Analog Measure
WRT TJ-GND Analog
Analog adjust 2 Analog Adj. +7.5 + 0.1vDC
(Roll Gyro)
5. Magnitude/Rate 2 switch Analog Rate
6. Analog adjust TJ-2 WRT Analog Measure
TJ-GND Analog
Analog adjust 2 Analog Adj. =2.5 + 0.1vpC
(RollL Gyro rate)
7. Start Stop/Ramp 2 Analog Depress
(Roll Att. Crossfeed TJ)
TJ-22 Back Conn top Measure Ramp at 1.5 +
0.1V/sec.
Rate

Make sure the Start/Stop ramp switch is cycled off each time the ramp is run.

If not

TABLE 5-27 ROLL ATTITUDE DERIVED RATE TEST (Con't)
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CONTROL

LOCATION

POSITION

INDICATION

10.

1.

12.

13.
14.

15.

Start Stop/Ramp 2

If Step 7 fails, re-run
Step 3 thru 8. Only
adjust Step 6 for a

Lless negative voltage
for a slower ramp rate
or more negative voltage
for a faster ramp rate.
Repeat Steps 3 thru 8
till Step 7 ramps at

1.5 + 0.1V/sec.

Analog adjust TJ-2
(RolL Gyro Rate)
WRT TJ-GND

Magnitude/Rate 2 switch

Analog adjust TJ-2
WRT TJ-GND

Analog adjust 2
(Roll Gyro)

Magnitude/Rate 2 switch

Analog adjust TJ-2
(Roll Gyro Rate)
WRT TJ-GND

Start Stop/Ramp 2 switch
TP-102 (Roll rate test
point)

Analog

Analog

Analog
Analog

Analog

Analog

Analog

Analog

KC 190 top board

Depress

Measure

Magnitude
Measure
Adj.

Rate

Adj.

Depress
Measure

Record voltage

+7.5 + 0.1VDC

Value recorded
in test 10

Average Voltage of
+0.75 + 0.2vdC
during ramp

TABLE 5-27 ROLL ATTITUDE DERIVED RATE TEST

5.2.3.26 Auto Dimming Test

This test checks the operation of the dimming photocell in the front of the computer.

Ae.

b.

Perform the procedures contained in paragraph 5.2.3.2.

Perform the procedures contained in TABLE 5-28.

STEP CONTROL LOCATION POSITION INDICATION

1. Test set initialization (as in a. above)

2. AP switch Front of KC 190 Depress AP ann on

3. BC switch Front of KC 190 Depress APPR ann on

4, Photocell Front of KC 190 Cover Above ann will dim

down when photocell
is covered.

TABLE 5-28 AUTO DIMMING TEST
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5.2.3.27 Panel Lamps (28V units) Test

This test checks the operation of the computer internal Llighting in units that operate in aircraft with
28 volt lighting.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-29.

STEP CONTROL LOCATION POSITION INDICATION

1. TJ-H Back Conn bottom Connect 28VDC
(Panel Lamps +28V)

2. TJ-8 Back Conn bottom Connect GND
(Panel Lamps +28V Gnd in)

3. Panel Lamps Front of KC 190 Lit

TABLE 5-29 PANEL LAMPS (28VDC UNITS) TEST

5.2.3.28 Panel Lamps (14V units) Test

This test checks the operation of the computer internal Llighting in units that operate in aircraft with
14 volt Llighting.

a. Perform the procedures contained in paragraph 5.2.3.2.

b. Perform the procedures contained in TABLE 5-30.

STEP CONTROL LOCATION POSITION INDICATION

1. TJ=-H Back Conn bottom Connect GND
(Panel Llamps +14V Gnd In)

2. TJ-8 Back Conn bottom Connect GND
(Panel Lamps +14V Gnd In)

3. TJ=J Back Conn bottom Connect 14VDC
(Panel lamps +14V Gnd In)

4. Panel Lamps Front on KC 190 Lit

TABLE 5-30 PANEL LAMPS (14VDC UNITS) TEST

\
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5.2.3.29 Adapter Board Resistance Test
NOTE
1. ALL resistances are in ohms.
LABEL AIRCRAFT
M20K MOONEY 20K
M20J MOONEY 20J
AR IV PIPER ARROW IV
DAK PIPER DAKOTA
ARCH PIPER ARCHER
WAR PIPER WARRIOR
TSAR PIPER TURBO SARATOGA
TSARSP PIPER TURBO SARATOGA SP
A185F CESSNA 185F

a. Remove adapter boards from KC 190.
‘b. Measure TABLE 5-31.

Top Board Measure =02 -08 -N9
Adapter Module Adapter Test M20K, 55A M20J4, 55A
065-5026-XX Pins Trim, 190 Trim, 190
Bank Angle LIM R601 3 38 499 499 499

Roll Rate Gain R602 15 26 4 .64K 3.32K 2.49K
Roll CMD Gain #1 R603 8 33 18.7K 18.7K 18.7K
Roll CMD Gain #2 R604 7 34 5.11K 4.22K 4.22K
Pitch CMD Gain R605 20 21 100K OPEN OPEN

Roll FWD Loop Gain R606 9 32 1.43K 2.61K 2.61K
Roll Tach Time Const R607 18 23 825K 261K 174K
Pitch FWD Loop Gain R608 6 35 432 OPEN OPEN
Pitch Tach Time Const R609 16 25 825K OPEN OPEN
HSI/DG Mode Sel CJ401 4 37 0 0 0

Strap "A" cJ602 17 24 0 0 0

Adapter Interlock cJ603 2 39 0 0 0

HDG Gain Sel cJ604 5 36 0 OPEN 0

Strap "B" €J605 14 27 0 0 0

Strap "C" cJ606 13 28 OPEN OPEN OPEN

TABLE 5-31 ADAPTER BOARD RESISTANCE CHART (VERSION -02, -08, =09
(Sheet 1 of 7)
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Top Board -12 -13 -16 -17 -18 -19
Adapter Module Measure M20K ,107  M204,107 M20J,55A M20K,55A M20J,107  M20K,107
065-5026-XX Adapter Pins Trim, 190 Trim, 190 --, 190 --, 190 --, 190 -=, 190
Bank Angle Lim R601 3 38 499 499 499 499 499 499
Roll Rate Gain R602 15 26 3.32K 2.49K 2.49K 3.32K 2.49K 3.32K
RollL CMD Gain #1 R603 8 33 18.7K 18.7K 18.7K 18.7K 18.7K 18.7K
Roll CMD Gain #2 R504 7 34 4.22K 4.22K 4.22K 4.22K 4.22K 4.22K
Pitch CMD Gain R605 20 21 OPEN OPEN OPEN OPEN OPEN OPEN
RollL FWD Loop Gn R606 9 32 2.61K 2.61K 2.61K 2.61K 2.61K 2.61K
RollL Tach Time

Const R607 18 23 261K 174K 174K 261K 174K 261K
Pitch FWD Loop

Gain R608 6 35 OPEN OPEN OPEN OPEN OPEN OPEN
Pitch Tach Time

Const R609 16 25 OPEN OPEN OPEN OPEN OPEN OPEN
HSI/DG Mode Sel cJ601 &4 37 OPEN OPEN 0 0 OPEN OPEN
Strap "A" CJ602 17 24 0 0 OPEN OPEN OPEN OPEN
Adaptor Interlock ~ CJ603 2 39 0 0 0 0 0 0
HDG Gain Sel CJ604 5 36 OPEN 0 0 OPEN 0 OPEN
Strap "8" CJ605 14 27 0 0 0o 0 0 0
Strap "C" C4606 13 28 OPEN OPEN OPEN OPEN OPEN OPEN

TABLE 5-31 ADAPTER BOARD RESISTANCE CHART (VERSION -12,-13,-16,-17,-18 ,-19)
(Sheet 2 of 7)
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Top Board -23 =24 =25 -26 =30 -31
Adapter Module Measure AR IV,55A AR IV,107 AR IV,55A AR IV,107 DAK,S55A DAK ,107
065-5026~XX Adapter Pins Trim,190 Trim,190 ---,190 ---,190 ---,190 --=,190
Bank Angle Lim R601 3 38 499 499 499 499 499 499
Roll Rate Gain R602 15 26 4.75K 4.75K 4.75K 4.75K 4 64K 4.56K
Roll CMD Gain #1 R603 8 33 40.2K 40.2K 40.2K 402K 16.5K 16.5K
Roll CMD Gain #2 R604 7 34 5.23K 5.23K 5.23K 5.23K 5.23K 5.23K
Pitch CMD Gain R605 20 21 OPEN OPEN OPEN OPEN OPEN OPEN
Roll FWD Loop Gn R606 9 32 3.4K 3.4K 3.4K 3.4K 5.23K 5.23K
Roll Tach Time Const R607 18 23 261K 261K 261K 261K 261K 261K
Pitch FWD Loop Gain R608 6 35 OPEN OPEN OPEN OPEN OPEN OPEN
Pitch Tach Time Const Ré609 16 25 OPEN OPEN OPEN OPEN OPEN OPEN
HSI/DG Mode Sel CI601 4 370 OPEN 0 OPEN 0 OPEN
Strap "A" cJ602 17 24 0 0 OPEN OPEN OPEN OPEN
Adapter Interlock cJ603 2 39 0 0 0 0 0 n

HDG Gain Sel CJ604 5 36 OPEN OPEN OPEN OPEN OPEN OPEN
Strap "B" CJA05 14 27 0 0 0 0 n n
Strap "C" CJ606 13 28 OPEN OPEN OPEN OPEN OPEN OPEN

TABLE 5-31 ADAPTER BOARD RESISTANCE CHART (VERSION -23,-24,-25,-26,-30,-31)
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Top Board =32 =33 =37 -38 -39 =40
Adapter Module Measure DAK,55A DAK,107 ARCH,55A ARCH,107 ARCH,55A  ARCH, 107
065-5026-XX Adapter Pins Trim,190  Trim,190 ---,190 ---,190 Trim,190 Trim,190
Bank Angle Lim R601 3 38 499 499 499 499 499 499
RollL Rate Gain R602 15 26 4.64K 4 .64K 4 ,64K 4 .64K 4 ,64K 4,64K
RolL CMD Gain #1 R603 8 33 16.5K 16.5K 16.5 16.5K 16.5K 16.5K
Roll CMD Gain #2 R604 7 34 5.23K 5.23K 5.23K 5.23K 5.23K 5.23K
Pitch CMD Gain R605 20 21 OPEN OPEN OPEN OPEN OPEN OPEN
Roll FWD Loop Gn R606 9 32 5.23K 5.23K 4,53K 4.53K 4.53K 4.53K
RoLl Tach Time Const R607 18 23 261K 261K 432K 432K 432K 432«
Pitch FWD Loop Gain R608 6 35 OPEN OPEN OPEN OPEN OPEN OPEN
Pitch Tach Time Const R609 16 25 OPEN OPEN OPEN OPEN OPEN OPEN
HSI/DG Mode Sel cJ601 4 37 0 OPEN 0 OPEN 0 OPEN
Strap "A" cJ602 17 24 0 0 OPEN OPEN 0 0
Adapter Interlock CJ603 2 39 0 0 0 0 0 0
HDG Gain Sel CJ604 5 36 OPEN OPEN 0 0 0 0
Strap “B" CJ605 14 27 0 0 0 0 0 0
Strap "C" cJ606 13 28 OPEN OPEN OPEN OPEN OPEN OPEN

TABLE 5-31 ADAPTER BOARD RESISTANCE CHART (VERSION -32,-33,-37,-38,-39,-40)
(Sheet 4 of 7)
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Top Board =44 =45 -46 -47
Adapter Module Measure WAR, 55A WAR, 107 WAR,55A  WAR,107
065-5026-XX Adapter Pins -—--,190 ----,190 Trim,190 Trim,190
Bank Angle Lim R601 3 38 374 374 374 374

RollL Rate Gain R602 15 26 4.64K 4.64K 4 64K 4.64K
Roll CMD Gain #1 R603 8 33 16.5K 16.5K 16.5K 16.5K
Roll CMD Gain #2 R604 7 34 5.23K 5.23K 5.23K 5.23K
Pitch CMD Gain R605 20 21 OPEN OPEN OPEN OPEN
Roll FWD Loop Gn R606 9 32 3.32K 3.32K 3.32K 3.32K
RollL Tach Time Const. R607 18 23 432K 432K 432K 432K
Pitch FWD Loop Gain R608 6 35 OPEN OPEN OPEN OPEN
Pitch Tach Time Const R609 16 25 OPEN OPEN OPEN OPEN
HSI/DG Mode Sel CJ601 4 37 0 OPEN 0 OPEN
Strap "A" 4602 17 24 OPEN OPEN 0 0
Adapter Interlock CcJ603 2 39 0 0 0 0

HDG Gain Sel cJ604 5 36 0 0 0 0

Strap "B" CJh05 14 27 ) 0 0 n

Strap "C" €J606 13 28 OPEN OPEN OPEN OPEN

TABLE 5-31 ADAPTER BOARD RESISTANCE CHART (VERSION =44 ,-45,-46,-47)
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Top Board -51 -52 =53 =54 -86 -87
Adapter Module Measure TSAR,S55A  TSAR,107 TSAR,55A TSAR,107 TSARSP,55A TSARSP,1N7
065-5026-XX Adapter Pins 190 190 Trim,190 Trim,190 190 190
Bank Angle Lim R601 3 38 499 499 499 499 562 562
Roll Rate Gain R602 15 26 464K 4.64K 4.64K 4.64K 2.87K 2.87K
Roll CMD Gain #1 R603 8 33 16.5K 16.5K 16.5K 16.5K 18.7K 18.7K
Roll CMD Gain #2 R604 7 34 5.11K 5.11K 5.11K 5.11K 3.24K 3.24K
Pitch CMD Gain R605 20 21 OPEN OPEN OPEN OPEN OPEN OPEN
Roll FWD Loop Gn R606 9 32 3.24K 3.24K 3.24K 3.24K 2.05K 2.05K
Roll Tach Time Const R607 18 23 511K 511K 511K 511K 432K 432K
Pitch FWD Loop Gain R608 6 35 OPEN OPEN OPEN OPEN OPEN OPEN
Pitch Tach Time Const R609 16 25 OPEN OPEN OPEN OPEN OPEN OPEN
HSI/DG Mode Sel CJ601 4 37 0 OPEN 0 OPEN 0 6PEN
Strap "A" CcJ602 17 24 OPEN OPEN 0 0 OPEN OPEN
Adapter Interlock CJ603 2 39 0 0 0 0 0 0
HDG Gain Sel CJ604 5 36 0 0 0 0 OPEN " OPEN
Strap "B" CJA05 14 27 0 0 0 0 0 0
Strap "C" CJ606 13 28 OPEN OPEN OPEN OPEN OPEN OPEN

TABLE 5-31 ADAPTER BOARD RESISTANCE CHART (VERSION -51,-52,-53,-54,-86,-87)
(Sheet 6 of 7)
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Top Board -88 -89 -93 -94
Adapter Module Measure TSARSP,55 TSARSP,107 A135F,55A A185F,107
065-5026-XX Adapter Pins Trim,190 Trim,190 190 190
Bank Angle Lim R601 3 38 562 562 499 499
Roll Rate Gain R602 15 26 2.87K 2.87K 2.87K 2.87K
Roll CMD Gain #1 R603 8 33 18.7K 18.7K 18.7K 18.7K
Roll CMD Gain #2 R604 7 34 3.24K 3.24K 3.24K 3.24K
Pitch CMD Gain R605 20 21 OPEN OPEN OPEN OPEN
RolL FWD Loop Gn R606 9 32 2.05K 2.05K 1.78K 1.78K
RoLlL Tach Time Const R607 18 23 432K 432K 432K 432K
Pitch FWD Loop Gain R608 6 35 OPEN OPEN OPEN OPEN
Pitch Tach Time Const R609 16 25 OPEN OPEN OPEN OPEN
HSI/DG Mode Sel CJ601 4 37 0 OPEN 0 OPEN
Strap "A" €J602 17 24 0 0 OPEN OPEN
Adapter Interlock CJ603 2 39 0 0 0 0
HDG Gain Sel CJ604 5 36 OPEN OPEN 0 0
Strap "B" CJ605 14 27 0 0 0 0
Strap "C" €606 13 28 OPEN OPEN OPEN OPEN
TABLE 5-31 ADAPTER BOARD RESISTANCE CHART (VERSION -88,-89,-93,-94)
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Bottom Board -02 -06 -07 -10 -1
Adapter Module Measure Test M20K, M20J, M20J, M20K
065-5025-XX Adapter Pins KC 190 Trim, 190 Trim, 190 190 190
Man Trim V Sense R701 14 27 26.7K 243K 26.7K OPEN OPEN
Roll Rate LIM (MON) R702 10 31 3.4K 2.55K 2.55K 2.55K 2.55K
Roll Rate TIM (MON) R703 6 35 10.7K 10.7K 10.7K 10.7K 10.7K
Altitude Gain R704 3 38 3.57K OPEN OPEN OPEN OPEN
Altitude Rate R705 17 24 1.30K OPEN OPEN OPEN OPEN
Pit Rate Time (MON) R706 11 30 OPEN OPEN OPEN OPEN OPEN
Pit Rate Lim (MON) R707 7 34 OPEN OPEN OPEN OPEN OPEN
Auto Trim Speed R708 2 39 1.0k cJ 499 499 cJ
Flaps Delay R709 5 36 OPEN OPEN OPEN OPEN OPEN
Proportional Trim R710 8 33 OPEN OPEN OPEN OPEN OPEN
Glideslope Gain €cJ701 16 25 OPEN OPEN OPEN OPEN OPEN
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