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The information in this maintenance manual does not profess to include all the details
of design, production, or variations of the equipment, or to cover all the possible con-

tingencies which may arise during operation, installation, or maintenance. Should
special problems arise or further information be desired, please contact the KING
Customer Service Department.
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AUTOPILOT

SECTIONI

SYSTEMDESCRIPTION

1. CONTROL FUNCTIONS. The H 14 Autopilot combines stability augmentation, auto-

pilot, and navigational functions into an integrated aircraft automatic flight control
system. By using an advanced concept of uniform control, the H 14 provides these
functions for a variety of aircraft models without critical gain and parameter adjust-

ments, without air data scheduling, and without calibration by either knobs or circuit
replacement. The autopilot functions are provided in both standard and optional
configurations as follows:

A. Standard

(1) Three-axis stability augmentation (stabilization).

(2) Attitude and heading hold.

(3) Full time automatic turn coordination.

(4) Turn command.

(5) Climb-descent command.

(6) Engine failure recovery.

(7) Automatic lift compensation in turns.

B. Optional

(1) Altitude hold.

(2) Automatic ILS localizer and glide slope coupling.

(3) Automatic VOR coupling.

(4) Heading select and preselect.

(5) Automatic pitch trim.

(6) Integration with slaved compass, flight director, or pictorial navigational
systems.
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2. CONTROL ELEMENTS

A. General. The typical autopilot contains four types of control elements which
function in the aircraft flight control loop as shown in figure 1-1. These
elements are:

(1) Command elements for receiving pilot inputs and for coupling navigational
signals into the control system.

(2) Sensing elements for measuring aircraft attitude or altitude changes and
for generating electrical signals corresponding to these changes.

(3) Computing elements for generating control commands based on pilot, sensor,
or navigational information.

(4) Output elements for controlling the aircraft's aerodynamic surfaces in re-

sponse to computer commands.

B. Element Components. The components comprising the autopilot control elements
are shown in figure 1-2. Relate these components to the system block diagram,
figure 1-5 to locate their positions in the aircraft control loop.

3. PITCH AXIS OPERATION

A. Stabilization

(1) The basic control loop in the pitch axis consists of the stabilization circuit.
In this circuit, pitch attitude signals from the vertical gyro in the attitude
indicator are fed through a rate derivation circuit and a high gain servo
amplifier and shaping circuit into the servo modulator. The signal is mod-
ulated into a time sharing 22Hz square wave which controls the two valves
of the electro-pneumatic servo to provide the required torque or control
system hinge movement.

(2) The characteristics of the torque-limited pneumatic servo are incorporated
during system installation through fixed orifices and the proper.size cable
drum on the servo actuator. System compensation then occurs around this
established reference.

(3) Since the autopilot is concerned only with the response characteristics of
the vehicle and not of the control system no followup potentiometer is in-
cluded in the servo actuator.
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B. Pitch Attitude and Command Control

(1) Pitch attitude control is achieved by summing a pitch command signal from
the flight controller PITCH wheel with the pitch attitude signals from the
vertical gyro. The signals are summed at the input of the servo amplifier.

(2) The pilot can command climb or descent attitudes of up to 18 degrees
22. 5° with CG515through the PITCH wheel.

PILOT COMMANDS

ERROR SIGNALS ECOLEM1EANND
F S L

1UENTS AiRCRAFT --

NAVIGATION SIGNALS

SENSING
ELEMENTS

Control Elements of Aircraft Flight Control Loop

Figure 1-1

C. Altitude Hold Mode

(1) The altitude hold mode is engaged through the ALT switch on the flight
controller provided the autopilot (MASTER) switch is first engaged. When
this mode is engaged, altitude deviations are sensed by variations in baro-
metric pressure from a pressure altitude reference. Electrical outputs of
these variations maintain altitude through pitch attitude changes.

(2) The altitude hold mode is automatically disengaged by either a pitch com-

mand through the PITCH wheel or by manual disengagement of the ALT
or MASTER engage switch. Altitude control authority is limited for pilot
safety.
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D. Glide Path Coupling Mode

(1) The glide path coupling mode is armed by the engagement of the ILS localizer
(described under paragraph E. Roll Axis Operation). Once armed, the
glide path electrical circuit senses the approach to beam center, automatic-

ally engages the coupler, automatically disengages altitude hold if the mode
is engaged, captures the glide path, and commands pitch attitude control to
guide the aircraft down to approach minimum altitude.

(2) Integration of beam error is provided to eliminate steady offset due to
headwind components and to provide tight accurate control along the beam.
The pitch authority of the glide path coupler is limited to + 12 degrees max-
imum. Glide path control is uncoupled with disengagement of the ILS mode.

E. Automatic Trim System

Automatic pitch trim is provided by addition of the DG1009 electric pitch trim
adapter, or addition of the differential pressure switch and pitch trim actuator
to the basic system.

(1) The DG1009 Autotrim Adapter detects steady state elavator loads reflected
back to the autpilot. The detected signal is used to switch 28vdc to an out-
put load. The output load is part of the air craft system and may be a relay
coil motor or other device with an input impedance greater than 100 ohms.

(2) An automatic pitch trim system consisting of a trim actuator and a differ -

ential pressure switch mounted on the valve of the elevator servo actuator
is also available. The differential pressure switch supplies pneumatic
pressure to drive the trim actuator. When an appropriate differential
pressure is detected by the switch., one of the two valves actuates. The
valve which actuates determines the direction of pitch trim change. Pressure
released by the differential pressure switch drives a turbine in this trim
actuator. The turbine drives the trim actuator output shaft through a
2, 000: 1 ratio in a compound epicyclic gear train. The output shaft is dis-
engaged from the gear train until a pneumatic signal is received at the tur-
bine. This prevents drag on aircraft control cables.
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SENSINGELEMENTS COMMANDELEMENTS OUTPUTELEMENTS

PRESSURE
L R HDGSEL ILS/v0R ALT

-- SOURCEDIRECTIONAL
INDGC

OR
ENGAGE

FLIGHT AILERON
CONTROLLER SERVO

ACTUATOR

TURN AND BANK
INDICATOR GYRO

RUDDER

ACTUATOR

COMPUTER

ATTITUDE
INDICATOR

ELEVATOR
NAVIGATION SERVO ACTUATOR

SIGNALS (WITH OPTIONAL
(OPTIONAL) DIFFERENTIAL

PRESSURE SWITCH)

ALTITUDE
CONTROL

(OPTIONAL)

HEADING
SELECTOR '

(OPTIONAL) TRIM
ACTUATOR

(OPTIONAL)

FIGURE 1-2 TYPICAL COMPONENTS OF H 14 AUTOPILOT
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TYPICAL COMPONENTS OF H 14 AUTOPILOT WITH CG 515 FLIGHT CONTROLLER
FIGURE 1-3
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4. ROLL AXIS OPERATION

A. Stabilization. Stabilization in the roll axis is achieved through circuitry identical
to that for the pitch axis, with similar shaping characteristics and system gain.

B . Roll Attitude and Command Control

(1) Roll attitude control is achieved by summing a turn command signal from
the flight controller TURN knob with the roll attitude signals from the
vertical gyro. The signals are summed at the input of the servo amplifier.

(2) The pilot can command ±30 ±2 degrees of band angle through the TURN
knob.

C. Heading Hold Mode

(1) The heading hold mode is automatically engaged when the system is engaged
(MASTER switch at ON), provided the TURN control is in the center (or
detent) position. When a band is commanded, heading hold is temporarily
disabled but reengages when the TURN control is recentered. A 3-second
lag after recentering allows the aircraft to stabilize at a wings-level atti-
tude prior to heading reengagement.

(2) Heading signals are generated by the directional gyro. The heading signals
are summed with the attitude signals at the input to the servo amplifier.

D. Heading Select and Preselect Modes.

(1) The heading select and preselect modes are optional functions obtained by
adding a heading selector in the installation. Heading select allows the
pilot to preselect any desired heading and execute a shortest way turn to
the selected heading. A knob on the heading selector is used to preselect
the desired heading and to engage the mode. (on installations having four-
switch controllers, the heading select engage switch is located on the con-
troller)

(2) Interlocks are designed into the system to automatically disengage heading
select upon a turn command or ILS engagement. The heading select mode
controls the aircraft through a full 360 degrees.

E. Automatic ILS Coupling

(1) Fully automatic ILS coupling is available as an option. This mode utilizes
ILS localizer receiver beam error signals to develop bracket and tracking
commands into the aileron axis. Upon interception of the ILS beam edge
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(three to five dots on the OBI), the aircraft is commanded through the roll
axis to fly a computer course onto the beam center with a minimum over-

shoot, and inbound to the outer marker. Ba.nk angle is limited to ±24 degrees.
Unlimited cross wind control is maintained throughout the localizer bracket
and approach phase.

(2) At the outer marker, the system senses glide slope beam phasing and
approach rate and automatically captures the glide slope beam. The local-

izer coupler bank command limits are also reduced to 12 degrees to pro-

vide smooth safe control to approach minimum altitude.

(3) Back course ILS intercept and tracking can also be provided by installation
of a switch on the instrument panel which reverses the phasing of the nav-
igational indication to the pilot, as well as steering commands to the auto-

pilot.

F. VOR Coupling

(1) Automatic VOR bracket and tracking are mechanized by blending stabilized
beam error signals from the VOR receiver with heading reference signals
from the directional gyro for smooth beam following. Cross wind correction
is provided by integrating steady state off beam errors as the beam is
tracked,

(2) Intercept angles af 45 degrees are automatically computed from beam
displacement heading signals. As with the ILS mode, the use of proper
signal blending and phasing eliminates the need for separate capature and
track modes.

5. YAW AXIS OPERATION

A. Stabilization and Engine Failure Recovery. The yaw stabilization loop is ident-
ical to that of the pitch and roll axes, except that primary sensing is from a
yaw rate gyro in the turn and bank indicator gyro, which provides full time yaw
damping. Safety during and after engine failure is obtained by coupling between
heading control and the rudder. The heading signal is blocked from the yaw
circuit by a nonlinear diode, until it reaches a given high level signal strength
caused by a heading error of the aircraft. Both aileron and rudder corrections
stabilize and control the aircraft through the transient and steady yaw disturb-

ance which results from failure of an engine.

B. Turn Coordination. Turn coordination is mechanized by coupling properly
phased roll rate signals into the rudder axis. A high pass network is used to
avoid adver se rudder motion during turn commands.
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6. SYSTEM CHARACTERISTICS. A summary of the system characteristics is provided
in figure 1-6.

PERFORMANCE:

Heading control: ±1 degree
Pitch and Roll Attitude: ±1 degree
Altitude Control:

During wings-level flight: ±20 ft.
During turns: ±150 ft.

Maximum Bank Angles:
Turn command: 30 degrees
Heading select: 24 degrees
ILS localizer: 24 degrees
Glide slope: 12 degrees
VOR: 15 degrees

Maximum Pitch Angle Command: ±18 degrees (±22 with CG515)
Bracket Angles:

ILS: 90 degrees (30 degrees to 60 degrees
recommended)

VOR: 45 ± 5 degrees (automatically computed)

POWER REQUIREMENTS:

Electrical: 28vde, 3 amperes, or 14vde, 6 amperes*
Pneumatic: 2. 5scfm at 7. 5 to 30. O psig

WEIGHT:

Uninstalled:
Basic system: 25. 9 lb. **

Complete all option system: 31. 9 lb.
Installed #: 50. 0 lb.

* Requires auxiliary power converter.
** Less gyros which replace existing panel instruments.
# Typical twin-engine aircraft including bracketry, wiring, pneumatic lines, fittings,

etc.

System Characteristics

Figure 1-6
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SECTIONII

COMPONENTDESCRIPTION

1. GENERAL. This section describes the design and mechanism features of the
individual components of the H-14 Autopilot. Part numbers listed in this section
are typical numbers. Part numbers for your installation are listed under Supple-
mentary Data, Section VIII.

2. FLIGHT CONTROLLER (THREE SWITCH - CG217, CG317, and CG517, FOUR-
SWITCH - CG417 and CG515)

A. The flight controller provides the controls necessary for system engagement,
selection of mode of operation, and introduction of pilot turn and pitch com-

mands. The controller is back-lighted, and contains a TURN command knob,
a PITCH command wheel, a PITCH trim indicator, and either three or four,
illuminated, solenoid-held, rocker type switches in the CG117-517 and 4
Push Type solenoid Hold Switches in the CG515. The three switch controllers
contain MASTER, ALT, and ILS/VOR switches. The four-switch controllers
contain an additional HDG SEL switch.

-NOTE- Other switch legends used on some controllers are: A/P, AUTOPILOT,
or ENGAGE (equivalent to MASTER); ILS or NAV (equivalent to ILS/
VOR).

B. Functions of the controller switches and knobs are as follows:

(1) The MASTER switch engages and disengages the autopilot by controlling
28vde operating power to the autopilot computer and in the CG515 removes,
Q +20vde from the servo amplifier of the pitch trim synchronizer. The
MASTER switch does not control electrical power to the turn and bank in-

dicator gyro or vacuum power to the attitude indicator and directional gyro.
These inputs are provided whenever the aircraft is operating. This arrange-
ment allows the indicators to be used for visual indications when the auto-
pilot is not engaged. The MASTER switch also operates an engage valve
which closes upon engagement and diverts pneumatic pressure to the auto-
pilot servo actuators. Interlocks with the MASTER switch return all other
mode switches to the disengaged position upon disengagement of the autopilot.

(2) The ALT switch engages and disengages the optional altitude controller.
When depressed, the autopilot controls the aircraft to hold the pressure
altitude existing at the time of engagement.

August, 1970 Page 2-1



KING
H 14

AUTOPILOT

(3) The ILS/VOR or NAV switch engages and disengages the optional automatic
ILS and VOR coupling functions When depressed, the switch introduces
ILS and VOR beam displacement signals from the navigation receiver into
the computer. A signal from the navigation receiver discriminates between
ILS and VOR frequencies and allows use of the ILS/VOR switch for both
functions.

(4) The TURN command knob allows the pilot to establish bank angles up to
30 degrees. The knob mechanism also operates switches which disengage
other heading control modes which are incompatible with manual turn com-
mand. Thus, the TURN knob has priority over all other heading functions.

(5) The pilot uses the PITCH command wheel to establish climb or descent
attitudes during autopilot operation. An automatic interlock is provided,
which disengages the altitude hold mode when a climb or descent command
is inititated.

(6) Prior to engagement, the PITCH trim indicator gives autopilot trim indi-

cations relative to aircraft trim. After engagement, it indicates operation
of the optional automatic trim system or the need for manual retrim if the
automatic trim is not installed.

C. The alternate four-switch flight controller includes all of the functions pre-

viously described and also provides an additional HDG SEL switch. This
switch controls the heading select/preselect command from the optional heading
selector or from a flight director or pictorial navigation system. Switch
orientation has been changed on this controller for pilot convenience.

D. In addition to the above, the CG515 Flight Controller (four switch provides for
pre-engage automatic pitch trim synchronization. This eliminates the need for
pilot adjustment of the pitch command wheel (pitch meter centering) prior to
engagement thus preventing attitude changes once the Autopilot is engaged.

3. HEADING SELECTOR (CGl36A or CGl36B)

A. The CG136A Heading Selector is a panel-mounted control which allows the pilot
to select or preselect a desired heading. The selector provides a heading ref-

erence dial which can be rotated to the desired heading by a heading set knob.
The dial is mechanically connected to a synchro control transformer, which
develops a heading error signal as a function of dial position and is referenced
to directional gyro transmitter position. The heading set knob is mechanically
linked to a switch which introduces the preselected error signal into the auto-
pilot roll axis when the knob is pushed in. (On installations where the four-

switch flight controller is used, engagement is made by the HDG SEL switch on
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the controller. ) Rotation of the heading set knob, while pushed in, causes
immediate turning of the aircraft. Thus, the control operates as a turn control,
except that the aircraft seeks and maintains a selected heading.

B. When the optional VOR coupling mode is installed, the heading selector pro -

vides a heading reference signal for long period beam follow stability. In this
mode, the heading set knob must be set to the desired VOR radial.

C. The heading select function is interlocked through the flight controller so that
the heading select switch is disengaged when the ILS/VOR switch is engaged or
when the TURN command knob is rotated from its detent position.

D. The heading selector mounts in a standard 2-inch instrument panel cutout in
standard mounting fashion.

E. An alternate CG136B Heading Selector configuration is available which is a
functional mate to the four-switch flight controllers. This selector does not -

include the switch on the heading set knob since that function is provided by the
HDG SEL switch on the flight controller.

4. ATTITUDE INDICATOR (GG201 or GG301)

A. The attitude indicator is a vacuum-driven, panel-mounted, attitude horizon
indicator containing a vertical gyro to develop roll and pitch reference signals
for the autopilot. The gyro has two degrees of freedom. Bank and pitch
attitude visual indications are in relation to the earth's horizon.

B. Either the GG201 or GG301 Attitude Indicator is used in the autopilot. The
rotor of each model requires a driving power of 4. 6 inches of mercury. The
GG201 Attitude Indicator requires a maximum flow rate of 2. 8 standard cubic
feet per minute; the GG301 requires a maximum flow rate of 2. O standard cubic
feet per minute.

5. ATTITUDE REFERENCE COUPLER (DG114)

A. The autopilot can also be coupled to remote vertical reference gyros with syn-
chro outputs slaved attitude or flight director horizon indicators. This is
achieved through the use of the DG114 Attitude Reference Coupler. This unit
is designed to demodulate and shape ARINC standard, pitch and roll attitude,
ac synchro signals to the de scale factor required for the autopilot.

B. The unit includes trimming adjustments for scale factor calibration according
to gyro synchro loading.
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6. DIRECTIONAL GYRO (GG202 OR GG302).

A. The directional gyro provides a gyroscopically stabilized visual heading refer-
ence for the pilot and an electrical heading signal for the autopilot. The gyro
is vacuum driven.

B. Either the GG202 or GG302 Directional Gyro is used in the autopilot. The rotor
of each model requires a driving power of 4. 6 inches of mecury. The GG202
Directional Gyro requires a flow rate of 2. 6 standard cubic feet per minute;
the GG302 requires 1. 8 standard cubic feet per minute.

-NOTE- In place of the GG202 or GG302 Directional Gyro, the autopilot can
be coupled to any ARINC standard heading output or magnetically
slaved gyro system as well as to any flight director type navigation
reference system. Coupling of the autopilot to a flight direction
system is accomplished by obtaining heading reference signals from
existing synchro transmitters within the directional gyro or compass
system used to drive the flight director cour se indicator, or from
repeater synchros in the course indicator. If a heading error
synchro is available in the course indicator, this transmitter can
be used to develop heading select/preselect information for the
autopilot. Integration of the autopilot with the navigation system
eliminates the need for the autopilot directional gyro and heading
selector.

7. TURN AND BANK INDICATOR GYRO (GG205)

A. The GG205 Turn and Bank Indicator Gyro provides a visual indication of the
direction of turn, rate of turn reference, and slip indication for the pilot. It
also generates an electrical yaw rate signal for the autopilot.

B. The gyro rotor requires 27. 5 vde, 0. 380 ampere. The unit is designed for
mounting in a standard 3-1/8-inch instrument panel cutout.

8. COMPUTER

A. The computer contains the plug-in circuit cards and related components that
constitute the electronic circuitry of the system. The upper portion supports
the printed circuit cards assembled into two-card modules, the heading synch-

ronizer, electrical supply current regulating tube, trim adjustment potentiom-
eter, and assorted electronic parts. The lower chassis contains mounting pro-

visions for the optional PG51A Altitude Control and electrical harness.
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B. The chassis is housed in a 1/2 ATR short ARINC standard case supported in a
shock isolating rack. The electrical connector is a Cannon DPX-57-34P.

C. The nominal 28vde, 3 ampere input voltage is applied to the computer circuits
through an amperite regulating tube and a 20V zener diode. The amperite
tube acts as a variable resistance to absorb the difference between the 20V
zener reference and the applied de line voltage while supplying a constant cur-
rent of one ampere to the computer. Therefore, the zener reference is ideally
supplied by a constant current source and is loaded by a nearly constant load
impedance. This Q-regulated 20V supply excites all the servo modulators, a
400Hz inverter on the power supply card,provides isolated voltages to all amp-

lifiers and the voltage for the servo valve solenoids.

D. Most of the computer electronic parts are mounted on six printed circuit cards.
One circuit card is allocated to each major control function: pitch, yaw, and
roll signal amplification and modulation for servo commands, power supply,
heading and navigational coupling. The six cards are mounted in pairs to form
three plug-in modules. Since all control axes of the system are similar, the
servo amplifier cards can easily be interchanged or removed to locate mal-
functions. The following paragraphs provide a description of the cards:

(1) The power supply card A4 supplies the following excitations from the reg-
ulated 20vde input:

(a) 26v, 400Hz excitation to the computer transolver and directional
gyro heading synchro transmitter.

(b) 40V isolated de excitation to sensor pickoffs and preamplifiers.

(c) 40V ac excitation to the heading demodulators (56V ac on later card
configur ations).

(2) An alternate power supply card with an additional transformer is available
for the installations requiring more than the 7. 8V ampere power that can
be supplied by the 26V 400Hz inverter. The 26V ac excitation from an
external aircraft power source is then brought into the computer and trans-
formed for use in the heading demodulator circuit and transolver excitation.

(3) Each pitch, yaw, and roll servo amplifier card (A1, A2, or A3) has both
a summing and a modulating function as follows:

(a) A current summing amplifier sums de sensor, rate and coupler sig-
nals. The amplifier contains two direct-coupled stages of gain em-
ploying complementary sets of transistors for high interstage coupling
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efficiency. A first-order lead network provides a stabilizing phase
margin to the system inner loop. Each amplifier contains two chan-

nels of amplification: a high gain channel for outer loop functions
and a low gain channel for inner loop functions. The pitch amplifier
output is also presented on a null indicator on the flight controller to
provide pitch trim indication.

(b) A servo modulator generates a basic frequency of nominally 22Hz.
Two directly out of phase outputs are obtained. The pulse widths of
these outputs are modulated in accordance with the summing ampli-

fier output, and the resulting out of phase signals are applied res-

pectively to the two servo valve solenoids in the servo actuator.

(4) The heading/model card provides the networks for sensor signal shaping
and summing rate stabilization elements for the roll, pitch, and yaw axes
as well as demodulation for the ac heading signal.

(a) Nonlinear networks are provided for coupling heading error signals
to the yaw axis for enginer failure trim correction and for coupling
roll attitude information to the pitch axis (up-elevator) for increased
lift during turns.

(b) The networks which provide signal shaping and summing establish
the relative authority between sensor and command signals. These
circuits also have nonlinear elements for limitation on maximum
signal for safety-of-flight considerations.

(5) The heading/omni/model card A5 is a replacement for the heading/model
card when the optional capability of VOR coupling is required.

(a) The additional circuitry onthis card includes a separate VOR-heading
demodulator with a heading high pass function to provide long term
stability. The circuitry provides 45 degree interception of the select-
ed VOR radial in addition to automatic beam bracketing and tracking.

(b) The electrical output of the beam coupler amplifier is summed direct-

ly with a nonlinear heading signal to establish the basic 45 degree
intercept angle. The nonlinear heading signal provides cross wind
correction and long term stability necessary to overcome VOR beam
noise characteristics. Because of the heading reference signal
supplied by the heading selector, the aircraft automatically intercepts,
brackets, and tracks a VOR radial from any random aircraft heading.
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(6) The ILS card A6 provides the necessary dynamics and amplification to the
localizer, VOR, and glide slope receiver output signals for summing into
the roll and pitch axis servo amplifier.

(a) When operated in the ILS mode, the localizer receiver output is given
a large lead time constant, and amplification summing networks
couple the localizer coupler output into the roll axis serve amplifier.

(b) In the ILS mode the glide slope receiver output is integrated and
amplified and automatically introduced into the pitch axis when the
aircraft closes on the center of the glide slope beam at the outer
marker. Automatic interlock circuits decouple the altitude hold mode
upon engagement of the glide slope portion of the ILS coupler.

(c) The VOR coupler amplifier is the same basic amplifier used for
localizer coupling in the ILS mode with different dynamics. The
switching function from localizer to VOR is accomplished by relays
energized by the receiver for the ILS frequencies and deenergized
for VOR frequencies. These relays switch the amplifier lead function
to a long time constant third-order lead-lag function with nonlinear
elements providing limiting for VOR use. This provides the shorter
term stability necessary for good beam bracketing capability.

E. Three attitude trim potentiometers are mounted on the computer chassis, one
each for roll, pitch, and yaw attitude trim adjustment. These potentiometers
are adjusted for initial system installation to accommodate the electrical and
mechanical mounting tolerance variations of the particular system installation.

-NOTE- In D computers there are only pitch and yaw trim adjust pots. The
CG515 contains the roll adjust and also provides in flight adjustments
of pitch and yaw.

9. ALTITUDE CONTROL (PG51)

A. The altitude control enables the autopilot to control the aircraft to a constant
pressure altitude within close limits. This function is particularly useful in
maintaining the altitude legally designated for vfr cruising flight on a particular
compass heading, AT C-assigned altitude under ifr conditions, and a safe altitude
to the outer marker during an automatic ILS approach.

B. The altitude controller consists of an aneroid type pressure sensitive bellows
system which is mechanically linked to a pickoff. An output signal is developed
that is proportional to change in barometer pressure from a reference level.
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Prior to engagement, the output bellows is vented to atmosphere. Upon engage-
ment, a solenoid valve is closed, trapping the air in the output bellows as the
reference. Tendencies of the aircraft to gain or lose altitude are reflected in
bellows deflection. The pickoff then develops a proportional output signal which
is introduced into the autopilot pitch axis to command corrective control to
return to the reference altitude.

10. SERVO ACTUATORS (MG113)

A. The servo actuators convert computer commands into force to move the aircraft
control surfaces in response to corrective signals or pilot commands. Electro-
pneumatic servos are used for unusually smooth system response and high reli-

ability. The servos are controlled by electrical command signal from the auto-
pilot computer and are powered by pneumatic pressure from an appropriate air-
craft pressure source, a vacuum system pump, or turbine engine bleed air.
The operating pressure of the system is determined by aircraff characteristics,
within a range from 7. 5 to 30 psig.

B. The actuators consists of two major assemblies: the electro-magnetic valve
assembly and the output linkage assembly. The valve assembly is composed
of dual poppet valves which, by necessary porting and an orifice, are connected
to the linkage assembly. This unit consists of two cylinders with pistons sealed
against pressure loss by rolling diaphragms, as shown in figure 2-1. The piston
rods are designed to drive against an output linkage which converts the linear
force to torque introduced to the aircraft control system through the servo
cable drum.

C. The electronic control input to each poppet valve solenoid is a 22Hz, pulse
width modulation, square wave signal. This frequency is chosen for minimum
pressure disturbance and maximum valve life. The poppet valves are operated
alternately open and closed by the input pulses. With no command input, the
valve to each cylinder is open an equal length of time, causing the pressure in
the cylinders to be equalized and no actuator output torque to be developed.
When a control command is introduced, the open time of one valve is increased,
the open time of the other valve is decreased, and a differential pressure is
developed in the two cylinders. One piston extends while the other retracts,
causing a rotational output of the linkage assembly in a direction determined by
the open-closed time ratio of the two valves. When the servo is disengaged,
the valves are depressurized and vented to atmosphere.

D. A fixed orifice is installed at the inlet to each actuator cylinder to establish the
response rate. These orifices are selected during initial flight testing of each
new model of aircraft and then becomes standard installation items for that
model.
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E. The operating detail of the output linkage assembly is further illustrated in
figure 2-2. When the autopilot is disengaged, the links and piston shafts are
retracted allowing 120 degree free rotation of the output shaft and cable drum
which is geared into the control system to equal or exceed the stop-to-stop
travel of the surface. Since only the output shaft follows control movement,
no frictional load is added to the aircraft control system.

F. When the servo is pressurized upon engagement, the shafts and links slowly
advance into contact with the output shaft arm which has a normal rotational
authority of 60 degrees. Thus, the nominal command control authority of the
autopilot does not exceed 50 percent of aircraft control authority.

G. To provide full control travel for pilot overpower, the linkage assembly is
articulated but is normally held rigid by overpower springs. Application of
overpower force allows deflection of the springs and provides an additional
60 degrees of servo rotation to the aircraft control system mechanical limits.

H. The servo actuators have been built in MG113A and E configurations. The
MG113A models are no longer in production.

11. AUTOMATIC TRIM SYSTEM

A. The DG1009 Auto-Trim Adapter is used to switch 28vde to an output load. The
output load is part of the aircraft system and may be a relay coil or motor or
other device with an input impedance greater than 100 ohms. The adapter is
enclosed in a metal case and is secured to the aircraft structure by four screws.

Steady state elevator loads reflected back to the autopilot are detected by the
trim adapter in the form of an unsymmetrical 25Hz square wave being fed to
the elevator servo actuator. This square wave is filtered and summed into
the TRIM UP or TRIM DOWN switching circuits depending on the signal polarity.
When the filtered signal reaches the preselected trim level, the first half of
the appropriate trim switch operates, thus shorting one side of the output load
to ground. After a 5-10 second delay, determined by the magnitude of the "out
of trim" signal, the second half of the switch operates, connecting the other
side of the output load to 28vdc. As soon as the input signal drops below the
threshold value, both sides of the trim switch return to the OFF condition.

A failure alarm circuit is included which gives a visual warning to the pilot
whenever a substantial out-of-trim signal is present, but the trim actuator is
not operating; or when the actuator is running without a valid command signal.

B. Automatic pitch trim may also be provided by addition of the optional differential
pressure switch and pitch trim actuator to the basic system. The switch is
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mounted on the pitch servo actuator, and the trim actuator is installed to drive
the aircraft elevator trim system.

C. The differential pressure switch (SG28) is the primary sensor of the automatic
pitch trim system. It is actually a pressure sensitive valve which is mounted
on the pitch servo actuator valve assembly.
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(1) The differential pressure switch has two pressure sensing ports which are
connected to the output stage of the servo valves. These ports sense the
differential pressure maintained in the servo actuating cylinders when the
pitch servo is holding a steady state mistrim load.

(2) When a differential pressure equal to the adjusted cut-in pressure setting
of the switch is detected, the internal diaphragms are deflected and auto-

pilot system supply pressure is applied to either the clockwise or counter-

clockwise inlets of the trim actuator through ports, depending upon the
direction of the mistrim condition.

D. The pitch trim actuator (MG112) is a pneumatically driven motor operated by
autopilot supply pressure. The trim actuator positions the aircraft elevator
trim system in response to signals from the differential pressure switch.

(1) The trim actuator consists of a turbine wheel driving an output cable drum
through an epicyclic gear train for speed reduction and torque increase.
The cable drum is connected to the elevator trim system cables.

(2) The pitch trim indicator monitors an electrical equivalent of the servo
differential pressure sensed by the differential pressure switch or applied
to electric trim adapter, and provides the pilot with an indication of proper
automatic trim operation.

(3) The automatic trim system responds to and corrects for trim changes due
to changes in center of gravity, power setting, and extension of landing gear
and flaps. It also ensures a no-load condition on the elevator upon system
disengagement.

12. NAVIGATION RECEIVER ADAPTER (DG104A or DG104B)

A. The DG104A and DG104B Navigation Receiver Adapters are used to connect
navigation receiver systems with other than ARINC standard output signals to
the autopilot beam coupling amplifiers.

B. The normal gain of the DG104A adapter is a one-volt output for a one-volt input
but an output gain of 2 or 3 volts can also be obtained. The gain of the DG104B
adapter is also one volt/volt and cannot be changed.

C. The normal load impedance of the DG104A adapter is 1, 000 ohms, but an imped--
ance of 3, 000 ohms can also be obtained. The load impedance of the DG104B
adapter is 5, 000 ohms and cannot be changed.
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SECTIONIII

ADJUSTMENTSANDCHECKOUT

1. GENERAL. The autopilot adjustment and checkout prodecures in this section must
be performed on new autopilot installations to ensure that the autopilot is correctly
installed. These procedures should also be performed:

A. As a periodic check.

B. After replacement of an autopilot component (applicable tests should be perform-
ed to check signal flow between newly installed devices and other devices).

C. Whenever a malfunction in the autopilot is suspected.

2. REQUIRED EQUIPMENT. A multimeter, such as the model 260 of the Simpson
Electric Co., Chicago, Ill., and a patch cable as shown in figure 4-1 are required.
(A ST140 System Tester can be used in lieu of patch cable).

3. ADJUSTMENTS AND CHECKOUT.

A. General. The adjustment and checkout procedures are provided in figure 3-1.
These procedures are divided into two groups: ground adjustment and checkout
(group A) and airborne adjustment and checkout (group B). On new autopilot
installations, the ground procedures should be performed before performing
the airborne procedures.

-NOTE- The ground adjustments (group A) are coarse adjustments. Precise
adjustments must be made while airborne, as instructed in group B.
If the ground adjustments cannot be made because of an autopilot mal-

function, troubleshoot and repair the autopilot before continuing with
these adjustments. The checkout procedures show whether the auto-
pilot is operating properly.

B. Preparation

(1) Provide de power to the autopilot.

(2) Connect the autopilot computer through a patch cable (see figure 4-1).

(3) Uncage the directional gyro.
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(4) If servo actuators are not installed, use a load simulator such as that
shown in figure 4-2 to provide an electrical load for each servo amplifier.

TEST STEP REQUIREMENT

GROUP A

GROUND ADJUSTMENTS AND CHECKOUT
(Tests 1 thru 9)

1. Yaw axis 1. Connect multimeter (10-or 12V
scale) to patch cable jacks 41
and 42.

2. Push flight controller MASTER
switch to ON.

3. Adjust computer R3 YAW ADJ
resistor to null the multimeter.

4. Turn R3 YAW ADJ resistor fully Voltage must vary.
cw and ccw Maximum voltage must

be greater than 6. Ovdc
-NOTE- Run same test in each direction.

using the YAW
adjust pot in CG-
515 (2R5)

5. Move instrument panel to ag- Voltage on multimeter
itate turn and bank indicator. must change to reflect

the movement.

6. Adjust R3 YAW ADJ resistor
to null the multimeter.

7. Disengage autopilot. Disconnect
multimeter.

2. Pitch 1. Connect multimeter to patch
axis cable jacks 38 and 39.

ADJUSTMENTS AND CHECKOUTS (Sht 1 of 24)
FIGURE 3 -1
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TEST STEP REQUIREMENT

2. Remove attitude indicator signals
by setting patch cable ATT GYRO
switch at TEST or by disconnecting
aircraft cable from attitude indicator.

3. Center flight controller PITCH com-

mand wheel.

-NOTE- With CG515 set PITCH com-

mand wheel to give zero volts
between pin 35(+) and 1(-).

4. Push flight controller MASTER switch
to ON.

5. Adjust computer R1 PITCH ADJ re- PITCH indicator must
sistor to null the multimeter. Check be centered.
PITCH indicator on flight controller.

6. Move flight controller PITCH com- Voltage must vary as
mand wheel to UP and DOWN. wheel is moved. Maxi-

mum voltage must be
greater than 6. Ovde in
each direction.

7. If autopilot has an altitude control,
perform the following:

a. Push flight controller ALT Null indication must not
switch to ON. change.

-NOTE- Adjust pitch ATT ADJ in Null will change if
CG515 for 0. Ovde at pin pitch ATT ADJ in CG-
I-35. 515 is not zeroed.

b. Blow lightly across altitude Multimeter must de-
controller port on computer flect and return to null.
fr ont.

c. Move flight controller PITCH ALT switch must go to
command wheel to UP OFF.

ADJUSTMENTS AND CHECKOUTS (Sht 2 of 24)
FIGURE 3 -1
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TEST STEP REQUIREMENT

d. Push ALT switch to ON.

e. Move flight controller PITCH ALT switch must go to
command wheel to down. OFF.

8. Disengage autopilot. Disconnect
multimeter.

-NOTE- In D computer roll axis
check out is in airborne
section.

3. Roll axis 1. Connect multimeter to patch
cable jacks 22 and 23.

2. Remove attitude indicator signals
by placing patch cable ATT GYRO
switch at TEST or by disconnecting
the attitude indicator.

3. Center flight controller TURN com-

mand knob.

4. Cage the directional gyro to remove
heading signals. (Jumpering patch
cable jacks 2 and 3 simulates mechan-

ical caging).

5. Push flight controller MASTER switch
to ON.

6. Adjust computer R2 ROLL ADJ re-

sistor to null the multimeter.

-NOTE- With CG515 adjustROLL ADJ
in CG515.

7. Rotate TURN command knob in each Voltage must vary as
direction. knob is turned. Maxi-

mum voltage must be
greater than 6. Ovde in
each direction.

ADJUSTMENTS AND CHECKOUTS (Sht 3 o:I 24)
FIGURE 3-1
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8. Uncage directional gyro or remove After 3 seconds, vol-

jumper installed in step 4. tage must not change
more than 1. Ovdc.

-NOTE- If a change greater than 1.0
vde occurs, continue with
the adjustment and checkout.
Remedial action is explained
at the beginning of test 8.

9. Disengage autopilot. Leave multi-
meter as connected.

4. Heading To perform this test, determine what
hold and directional gyro system the autopilot is
phasing coupled with. Then use one of the two

following procedures.

Standard H 14 Heading Coupling (using
5- or 3- inch air-driven gyros either
slaved or nonslaved.

1. Perform roll axis adjustment in
test 3 if it has not already been done.
Leave multimeter as connected and
ATT GYRO switch at TEST upon
completion.

2. Push flight controller MASTER switch
to ON.

3. Move flight controller TURN command
knob ccw (L) and note direction of
multimeter needle deflection. Recenter
the knob.

4. If patch cable has DIR GYRO switch,
perform the following:

a. Set patch cable DIR GYRO switch
at TEST.

ADJUSTMENTS AND CHECKOUTS (Sht 4 of 24)
FIGURE 3-1
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b. Cage the directional gyro.

c. Turn directional gyro cage knob Multimeter must deflect
for an increasing heading indi- in same direction as
cation from 0 degrees toward noted in step 3.
90 degrees.

5. If patch cable does not have DIR
GYRO switch, perform the following.

a. Cage the directional gyro.

b. Rotate directional gyro cage knob
to spin indicator so that heading
indication is increasing. (Rate of
spin must keep indicator moving
more than 3 seconds).

c. Uncage the directional gyro. After 3 seconds, signal
from turning directional
gyro must deflect mul-

timeter in same direc-
tion as in step 3.

6. Set patch cable DIR GYRO switch at
NORMAL. Disengage autopilot.

Optional Heading Couplings (for
systems using Collins PN101, FD108
or other slaved gyro systems)

1. Perform roll axis adjustment in test
3 if it has not already been done.
Leave multimeter as connected and
ATT GYRO switch at TEST upon com-

pletion.

2. Turn on all necessary power to
operate the system which provides
autopilot heading.

ADJUSTMENTS AND CHECKOUTS (Sht 5 of 24)
FIGURE 3-1
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3. Push flight controller MASTER
switch to ON.

4. Move flight controller TURN com-

mand knob ccw (L) and note direction
of multimeter needle deflection. Re-

center knob.

5. On the KPI 550 pull out and rotate the Multimeter must de-

heading knob to cause an increase flect in same direction
heading on azimuth card. (For other as in step 4.
types of slaved gyro systems, use
slaving switch to slave gyro in an
increasing heading direction)

6. Set patch cable DIR GYRO switch at
NORMAL. Disengage autopilot.

5. Localizer 1. Perform roll axis adjustment in test
centering 3 if it has not already been done.

Leave multimeter as connected and
ATT GYRO switch at TEST upon
completion.

2. Leave navigation receiver turned off.

3. Set patch cable OMNI-LOC switch at
LOC or jumper jacks 57 and 47.

4. Push flight controller MASTER and Multimeter must indi-

ILS/VOR switches to ON. cate 0. O ± 0. 2vde after
about 30 seconds.

-NOTE- If excessive voltage appears,
adjust variable resistor at
top of A6 card (orange decal).
Make small adjustments and
wait for reading to stabilize.
Adjust slightly beyond re-
quired point (voltage decays
slightly)

ADJUSTMENTS AND CHECKOUTS (Sht 6 o:I 24)
FIGURE 3-1
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5. If the A6 card is adjusted, repeat
the roll axis adjustment in test 3
and the A6 card adjusting until both
localizer centering and roll axis
requirements are met without further
adjustments.

6. With ILS/VOR switch at ON, turn Multimeter must show
heading selector knob without engag- no voltage change.
ing heading selector. (This checks
ILS omni interlocks).

7. Set patch cable OMNI/LOC switch at
OMNI.

8. Disengage autopilot.

6. Heading 1. Perform roll axis adjustment in test
selector 3 if it has not already been done.
(H14 or Leave multimeter as connected upon
Pictorial completion.
Navigation
Indicator 2. Push flight controller MASTER switch
such as to ON.
the
KPI 550 3. Engage the heading select function and Heading select indicator

adjust heading select knob for a null must show a heading
on multimeter. within 2 degrees of di-

rectional gyro heading
or lubber line reading
of flight director in-
dicator.

-NOTE- If heading select indication is
not correct, adjust it as follows:

a. If a pictorial navigation in-
dicator heading selector is
used refer to the manufac-

turer's instructions.

ADJUSTMENTS AND CHECKOUTS (Sht 7 of 24)
FIGURE 3-1
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b. If an H 14 type heading
selector is used, remove
cap in center of dial and
loosen machine screw. Hold
dial at the directional gyro
heading and turn slotted
shaft for a null voltage.
Tighten screw and replace
cap after adjusting.

4. Check that phasing is the same as Turning heading select
the flight controller TURN command indicator causes multi-
knob. (Heading bug left corresponds meter deflection in
to left turn command etc). same direction as an

equivalent turn command

5. Disengage autopilot.

7. Omni To perform this test, determine how the
center- heading information for omni coupling is
ing provided. Then use the appropriate pro-

cedure.

Procedure 1 (standard omni coupling when
no heading selector course datum infor-
mation is coupled to the autopilot).

1. Perform roll axis adjustment in test
3 and localizer centering in test 5
if they have not already been done.
Leave multimeter as connected upon
completion. The patch cable OMNI-
LOC switch must be at OMNI and ATT
GYRO switch must at TEST. Leave
navigation receivers turned off.

2. Push flight controller MASTER
switch to ON.

ADJUSTMENTS AND CHECKOUTS (Sht 8 of 24)
FIGURE 3 -1
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3. Push flight controller ILS/VOR If multimeter deflects
switch to ON. noticeably, it must de-

cay toward and stabilize
near zero volts after
about 60 seconds.

-NOTE- If indication does not stabilize
near zero, adjust A5 card
(green decal) variable resistor.
Adjust in small increments so
that multimeter needle initially
deflects away from zero. Volt-

age decays back toward a null.
Wait about 30 seconds between
adjustments.

-NOTE- On A5 cards 200-0097-00 (Z95085)
Z96075 and 200-0097-00/03, the
adjustments resistor is not pro-

vided. Omni is properly centered
when the localizer coupler is
centered.

4. If A5 card resistor has been adjusted
or if omni centering is out of tolerance
on cards without the adjustment,repeat
roll axis adjustment in test 3 and loc-

alizer centering in test 5 until allthree
null voltages are within 0. 2V without
further adjustments.

5. Disengage autopilot.

Procedure II (standard omni coupling when
used with either the H 14 heading selector
or a pictorial navigation type heading
selector such as the KPI 550.

ADJUSTMENTS AND CHECKOUTS (Sht 9 of 24)
FIGURE 3-1
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1. Perform roll axis adjustment in test
3 and localizer centering in test 5 if
they have not already been done.
Leave multimeter as connected upon
completion. The patch cable OMNI
LOC switch must be at OMNI and ATT
GYRO switch at TEST. Leave navi-
gation receivers turned off.

2. Push flight controller MASTER
switch to ON.

3. Engage heading select function and
adjust heading select knob for a null
on multimeter.

4. Push flight controller ILS/VOR Heading selector must
switch to ON. disengage. If multimeter

deflects noticeably, it
must decay toward and
stabilize near zero volts
after about 60 seconds.

-NOTE- If indication does not stabilize
near zero, adjust A5 card (grn.
decal) variable resistor. Adjust
in small increments so that
multimeter needle initially de-
flects away from zero. Voltage
decays back toward a null. Wait
about 30 seconds between
adjustments.

-NOTE- On A5 cards 200-0097-00
(Z950851), Z960751 and
200-0092-00/03, the adjust-
ment resistor is not pro-

vided. Omni is properly
centered when the localizer
coupler is centered.

ADJUSTMENTS AND CHECKOUTS (Sht 10 of 24)
FIGURE 3 -1
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5. If A5 card resistor has been ad-

justed or if omni centering is out
of tolerance on cards without the
adjustment, repeat roll axis adjust-

ment in test 3 and localizer centering
in test 5 until all three null voltages
are within 0. 2 volt without further
adjustments.

6. With heading selector disengaged and Multimeter must react
ILS/VOR switch ON, rotate the head- to the heading selector.
ing selector (checks localizer-omni

interlocks).

7. Disengage autopilot.

Procedure III (optional omni coupling
when used with a pictorial navigation
system that provides heading to omni coup-

1er from separate course datum synchro,
such as the KPI 550 indicator used with
King KPI 550 system).

1. Be sure navigation receivers are off.
If external 26vac is coupled to auto-

pilot, turn the aircraft inverter on.

2. Perform roll axis adjustment in test 3
and localizer centering in test 5 if they
have not already been done. Leave
multimeter as connected upon com-
pletion. The patch cable OMNI-LOC
switch must be at OMNI and ATT GYRC
switch at TEST.

3. Push flight controller MASTER switch io

ON.

4. Connect jumpers between patch cable
jacks 2 and 3 and between jacks 54 and
28.

ADJUSTMENTS AND CHECKOUTS (Sht 11 ol' 24)
FIGURE 3-1
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5. Using course selector knob on navi- Multimeter must react
gation indicator, set course selector to indicate a right and
needle under the lubber line. Then left turn command.
rotate knob right and left.

6. Check that phasing is the same as Turning course selector
the flight controller TURN command causes multimeter de-

knob. (Heading left corresponds to flection in same direc-

left turn command, etc) tion as an equivalent
turn command.

7. Adjust course selector knob for null Course needle must be
on multimeter. within ±2 degrees of

lubber line of indicator.

-NOTE- If course needle position can-
not be maintained at null, the
indicator must be replaced or
repaired in accordance with
the manufacturer's instructions.

8. Leave course indicator set for null
on multimeter.

9. Remove jumper from jacks 2 and 3
and from jacks 54 and 28.

10. Push flight controller ILS/VOR switch If multimeter deflects
to ON. notice'ably, it must de-

cay toward and stabil-
ize near zero volts
after about 60 seconds.

-NOTE-If indication does not stabilize
near zero,adjust in small in-
crements so that multimeter
needle initially deflect away from
zero. Voltage decays back toward
a null. Wait about 30 seconds be-
tween adjustments.

ADJUSTMENTS AND CHECKOUTS (Sht 12 of 24)
FIGURE 12 of 24
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-NOTE- On A5 cards 200-0097-00

(Z950851)Z960751, and (200-
0097-00/03) the adjustment re-
sistor is not provided. Omni is
properly centered when the loc-
alizer coupler is centered.

11. If A5 card resistor has been adjusted
or if omni centering is not full on
card without the adjustment, repeat
roll axis adjustment in test 3, local-
izer centering in test 5, and omni
adjustments until all null voltages
are within 0. 2 volt.

12. Disengage autopilot.

-NOTE- If uncaging the directional gyro
produced a voltage shift greater
than 1. 0 volt in roll axis test 3,
and continues to do so at this
point, replace autopilot computer
or heading transolver according
to computer overhaul manual.

8. Glide- 1. Push flight controller MASTER and
slope ALT switches to ON.

2. Set patch cable OMNI-LOC switch at
LOC or jumper jacks 57 and 47.

3. Push flight controller ILS/VOR switch
to ON.

4. Set multimeter at its RX100 or RX1000 ALT switch must go
scale and connect it to patch cable to OFF. Flight control-

jacks 10 and 11 to drive glideslope ler PITCH indicator
needle down. then follows glideslope

needle.

5. Disengage autopilot.

ADJUSTMENTS AND CHECKOUTS (Sht 13 oi 24)
FIGURE 3-1
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6. Set ILS back course switch at its
back course position.

7. Repeat steps 1 through 5. ALT switch remains ON
(glideslope does not
operate in back course).

8. Disengage autopilot.

9. Other 1. Check navigation receiver omni A course selector
ground signal. change of 10 degrees
checks must produce five dots

deflection on omni in-

dicator.

2. Check localizer and glideslope A 150mv signal must
signals produce a five dot

needle deflection.

3. Check phasing of localizer and Needle left must corres-
omni signals to autopilot using a pond to left turn com-
procedure similar to heading select mand, etc.
and phasing procedure in test 4.

4. Check operation of back course Switch must operate
switch. properly

5. Check heading to yaw signal (single- Signal must appear
engine signal) by repeating heading only after 7 or 8 degrees
hold and phasing test 4, except of heading changes are
connect multimeter to patch cable introduced.
jacks 41 and 42.

-NOTE- Signal in step 5 must appear
only on heading hold mode but
never on heading select, ILS,
or omni modes.

6. Check for correct air pressure at Refer to appropriate
servos. aircraft manual for

proper pressures.

ADJUSTMENTS AND CHECKOUTS (Sht 14 of 24)
FIGURE 3 -1
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GROUP B-1

AIRBORNE ADJUSTMENTS AND CHECKOUT
(Tests 10 thru 13)

Perform these procedures to compensate for any
misalignment between the aircraft and autopilot.
Be sure ground adjustments have first been
accomplished. It is necessary to have access to
the computer while in flight. If normal location
of computer is inaccessible, use a pitch cable.
Place computer in aircraft cockpit.

Fly the aircraft in smooth air, in cruise con-

figuration, and at cruise airspeed. Manually
trim for straight and level flight with autopilot
disengaged, before making adjustments.

10. Pitch 1. Center flight controller PITCH com-

center - mand wheel.
ing

2. With a zero rate of climb, adjust R1
PITCH ADJ variable resistor on com-

puter to center flight controller PITCH
indicator.

11. Roll 1. Cage the directional gyro or connect a
center- jumper between jacks 2 and 3 on patch
ing cable to prevent heading from engaging.

2. Center flight controller TURN command
knob.

3. Push flight controller MASTER switch
to ON.

-NOTE- The autopilot may require adjusting
to fly the aircraft so the attitude in-
dicator indicates wings level. Dis -

regard actual wing orientation at
this time.

ADJUSTMENTS AND CHECKOUTS (Sht 15 of 24)
FIGURE 3-1
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4. Adjust computer R2 ROLL ADJ
variable resistor to obtain a
wings level indication on attitude
indicator.

5. Proceed to yaw centering adjustment

-NOTE- It is possible for the attitude
indicator to be indicating wings
level with aircraft flying with
one wing slightly low.

12. Yaw 1. Be sure roll centering adjustment
center- has been made. Leave autopilot
ing engaged.

2. Uncage the directional gyro or re-

move jumpers between patch cable
jacks 2 and 3.

3. After 3 seconds, heading hold
engages.

- NOTE - Heading hold engagement can
be verified by manually over -

powering the autopilot to roll
the aircraft. When control
wheel is released, aircraft
must bank in opposite
direction and return to the
original heading.

4. Allow autopilot system to stabilize.

5. If aircraft is flying with one wing
low (disregard attitude indicator
indication), adjust computer R3
YAW ADJ variable resistor.
Make small adjustments and
wait at least 10 seconds between
adjustments to observe the re-
sults. Turn variable resistor cw

ADJUSTMENTS AND CHECKOUTS (Sht 16 of 24)
FIGURE 3-1
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to raise the right wing; and ccw
to raise the left wing. The
heading changes one degree for
a one degree change in wing
orientation. At this point it
is possible for the aircraft
wings to be level with the
attitude indicator indicating
a nonlevel condition.

6. Repeat roll and yaw centering
procedures five times to
assure good centering. If
after flying straight and level
for at least 3 minutes, the
attitude indicator does not
show the proper attitude,
level the indicator by shift-

ing its position in the instru-
ment panel. This does not
affect autopilot centering.

13. Other 1. Check maximum autopilot Bank angle commanded
airborne turn command. must be 30 ± 2 degrees.
checks

2. Check maximum heading Bank angle commanded
select command by turn- must 24 ± 2 degrees in
ing heading select knob 90 each direction.
degrees to each side of
selected heading.

3. Check altitude hold perfor-

mance as follows:

a. Engage altitude control. Autopilot must hold
aircraft steady at the
engagement altitude.

b. Overpower the autopilot Aircraft must climb
and descend about 40 feet. back to within ±20 feet

ADJUSTMENTS AND CHECKOUTS (SLt 17 of 24)
FIGURE 3 -1
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Then slowly release pressure of the engagement
on control wheel. altitude.

4. To check single-engine recovery Aircraft rudder must
performance, overpower the auto- move in a direction
pilot with the control wheel to opposite of the turn.
change heading 20 degrees during
heading hold engagement.

5. Check omni coupling performance
as follows:

a. Start at least 20 miles from
the VOR station, choosing a
test VOR radial that is in line
with the wind.

b. Turn aircraft to a heading which
is 10 degrees to either side of
the test radial and set the OBS
and heading selector (disengaged)
to the test radial heading.

c. Push flight controller ILS/VOR Aircraft must turn to
switch ON. an intercept angle of

45 ± 5 degrees from the
test radial and must
approach and turn onto
the test radial and hold
within one dot of OBS
needle displacement.

-NOTE- After crossing the VOR
station (signified by the
needle shifting from TO to
FROM), the autopilot must
capture the outboard radial
in less than one minute.

6. Check ILS coupling performance as
follows:

ADJUSTMENTS AND CHECKOUTS (Sht 18 of 24)
FIGURE 3 -1
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a. Tune ILS receivers (flight con-
troller ILS/VOR switch at OFF).

b. At the prescribed procedure
altitude, push ALT switch ON
(autopilot must be engaged).

c. Approach the localizer beam at
an angle of 15 degrees for each
mile that the aircraft is outside
the outer marker. A good ap-
proach would be at an angle of
45 degrees at three miles out-

side the outer marker. Use
TURN knob or heading selector
to control the aircraft.

d. After localizer needle is off the
peg and moving toward center
(wait until displacement is less
than four dots), push ILS/VOR
to ON. The autopilot must con-

trol the aircraft and fulfill the
following requirements:

REQUIREMENTS: See requirements at
left

a. At localizer beam intercept,
autopilot must turn aircraft
onto beam with no more than
three dots overshoot and with
little or no second overshoot.

b. When glideslope needle is cen-

tered ±1 dot, flight controller
ALT switch must snap to OFF
and autopilot must engage
glideslope beam and control
the aircraft onto the beam.

c. Autopilot must hold aircraft

ADJUSTMENTS AND CHECKOUTS (Sht : 9 of 24)
FIGURE 3-1
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within ±1 dot displacement
on both the localizer and
glideslope beams as far in
as the middle marker.

-NOTE-Maximum bank angles are
limited to ±24 degrees be-

fore glideslope engagement
and to ±12 degrees after
glideslope engagement.
These limits need not be
check unless aircraft bank
angle appears to be exces-

sive on the approach. The
angles are checked by over-
powering the autopilot to
turn aircraft more than five
dots off the beam to get full
autopilot command in turning
back toward the beam. The
aircraft bank angle must not
exceed the limits in turning
back toward the beam.

7. Check automatic pitch trim opera-
tion as follows:

a. With autopilot engaged and air- Wheel must turn in
craft in level flight, turn manual opposite direction.
PITCH trim wheel enough to
change aircraft attitude. Release
the wheel.

b. Repeat step "a" in opposite
direction.

c. Allow aircraft and trim system PITCH needle must be
to stabilize. Note position of centered within one-
PITCH indicator on flight half needle width.
controller,

d. Disengage the autopilot Any bump resulting from
mistrim must not exceed
about 1/10g.

ADJUSTMENTS AND CHECKOUTS (Sht 20 of 24)
FIGURE 3-1
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GROUP B-2

AIRBORNE ADJUSTMENTS AND CHECKOUT

FOR CG515 AND D COMPUTERS
(Tests 14 through 18)

Perform these procedures to compensate for any misalignment between the aircraft
and autopilot. Be sure ground adjustments have first been accomplished.

Fly the aircraft in smooth air, in cruise configuration, and cruise airspeed. Manually
trim for straight and level flight with autopilot disengaged, before making adjustments.

TEST STEP REQUIREMENT

14. Roll 1. Cage Directional Gyro or tempor-
adjust arily place a jumper between com-

puter connector pins 2 and 3 to pre-
vent heading from engagin.

2. Center flight controller TURN com-
mand knob.

3. Push flight controller autopilot switch
ON.

-NOTE- The autopilot may require adjust-

ing to fly the aircraft to the atti-

tude indicator indicates wings
level. Disregard actual wing
orientation at this time.

4. Adjust the roll variable resistor on
the bottom of the flight controller to
obtain a wings level indication on the
attitude indicator.

5. Proceed to yaw adjustment.

15. Yaw 1. Be sure roll adjust has been made.
adjust- Leave autopilot engaged.
ment

ADJUSTMENTS AND CHECKOUTS (Sht 21 of 24)
FIGURE 3-1
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2. Uncage the directional gyro or re- See requirement atleft.
move the jumper between computer
pins 2 and 3.

REQUIREMENTS:

After 3 seconds heading hold will
engage.

-NOTE- Heading hold engagement can
be verified by manually over-
powering the autopilot to roll
the aircraft. Once the control
wheel is released the aircraft
will bank in the opposite dir-

ection and return to the orig-

inal heading if engagement took
place.

3. Allow autopilot system to stabilize.

4. If aircraft is flying with one wing low
(disregard attitude indicator display)
adjust the yaw variable resistor on
the bottom of the flight controller.
Make small adjustments and wait
at least 10 seconds between them to
observe the results. Turn the vari-

able resistor cw to raise the right
wing and CCW to raise the left wing.
The heading changes are degree for
each degree change in wing orienta-

tion. At this point it is possible for
the aircraft wings to be level with
the attitude indicator displaying a
non-level condition.

ADJUSTMENTS AND CHECKOUTS (Sht 22 of 24)
FIGURE 3-1
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5. Repeat roll and yaw adjustment pro-

cedures at least 5 times to assure
good centering. If after 3 minutes
of straight and level flying the attitude
indicator does not show the proper
attitude, level the indicator by shifting
its position in the instrument panel.
This will not affect the autopilot
adjustments.

16. Pitch 1. Be sure roll and yaw adjustments
adjust- have been made. Leave the autopilot
ment engaged.

2. Level the aircraft with the pitchwheel.

3. Record the aircraft altitude and engage
the ALT hold switch.

4. Allow the aircraft to stabilize.

5. Recheck the altitude reading. If the
aircraft is above the previously re-

corded altitude, adjust the pitch vari-

able resistor on the bottom of the flight
controller in a CW direction. If the
aircraft is below the previously record-

edaltitude, adjust it in a ccw direction.
Make small adjustments until the air -

craft stabilizes at the recorded altitude.

6. Disengage the ALT hold switch and re-

peat the procedure until the altitude
difference is negligible.

17. In Check the maximum autopilot turn command,
flight This is accomplished by rotating the TURN
checks command as far as it will rotate in one dir-

ection, allowing the aircraft to stabilize and
then repeating it in the opposite direction.
The bank angle command must be 90 ± 2 °

in each direction.

ADJUSTMENTS AND CHECKOUTS (Sht 23 o' 24)
FIGURE 3-1
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18. Other A variable resistor is located inside
adjust- the controller to adjust the panel function
ments switch light intensity.

ADJUSTMENTS AND CHECKOUTS (Sht 24 of 24)
FIGURE 3-1
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SECTIONIV

TROUBLESHOOTING

1. GENERAL. This section contains troubleshooting data for troubleshooting the auto-
pilot. The following diagrams are included in this section.

4-1 Patch Cable Diagram
4-2 Load Resistor and Voltmeter Hookup
4-3 Troubleshooting Table (43 sheets)
4-4 Servo Amplifier and Modulator Card (A1, A2, A3) - Schematic Diagram
4-5 Power Supply Card (A4) - Schematic Diagram
4-6 Heading Model Card (A5) - Schematic Diagram
4-7 ILS Card (AG) - Schematic Diagram
4-8 Computer Chassis (BG174B, BG274B) - Schematic Diagram
4-9 Computer Chassis (BG1740, BG274C, BG374C) - Schematic Diagram
4-10 Computer Chassis (BG174D, BG274D, BG374D) - Schematic Diagram
4-11 DG104A Navigation Receiver Adapter - Schematic Diagram
4-12 DG104B Navigation Receiver Adapter - Schematic Diagram
4-13 DG1009 Pitch Trim Adapter - Schematic Diagram
4-14 DG114A Attitude Reference Coupler - Schematic Diagram
4-15 Flight Controller (Three-switch rocker type) - Schematic Diagram
4-16 Flight Controller (Four-switch rocker type) - Schematic Diagram
4-17 Flight Controller (Four-switch push button solenoid held type)

- Schematic Diagram
4-18 H 14 Autopilot - Schematic Diagram
4-19 H 14 Autopilot Integrated with King KPI 550 Pictorial Navigation System

- Schematic Diagram
4-20 H 14 Autopilot Integrated with Collins Pictorial Navigation System

- Schematic Diagram
4-21 H 14 Autopilot Integrated with Sperry C6 Integrated Instrument System

- Schematic Diagram
4-22 H 14 Autopilot (TSO Configuration) - Schematic Diagram
4-23 H 14 Autopilot with four switch rocker type flight controller

- Schematic Diagram
4-24 H 14 Autopilot with four switch push button solenoid held type flight

controller - Schematic Diagram

August, 1970 Page 4-1



KING
H14

AUTOPILOT

2. TROUBLESHOOTING

A. How to Use This Section

(1) Determine the nature of the trouble as accurately as possible. Question
the pilot to narrow the complaint down to one of the troubles listed in the
troubleshooting table (figure 4-3). If the pilot is not available, a flight
test is helpful in narrowing the complaint to a particular trouble.

(2) Before referring to the troubleshooting table, perform the preliminary
checks of paragraph B. Do not proceed to the troubleshooting table until
all the requirements of the preliminary checks are met.

(3) Use a patch cable such as that illustrated in figure 4-1 or ST 140 system
tester and a multimeter such as the Simpson model 260 for the trouble-
shooting. When instructions call for using a jack, the jacks referred to
are on the patch cable or system tester. Figure 4-2 illustrates a simulated
servo amplifier load which should be used in place of any missing servo
actuators. (Simulated load not need ifsystem tester is used)

(4) When electric or pneumatic power is required to perform test procedures,
electric power can be obtained by starting an aircraft engine, by connecting
an external 28vde supply to the aircraft, or by using the aircraft battery.
Pneumatic power can be obtained either by starting an engine or by connect-

ing an external pressure source which supplies pressure equal to that sup-

plied by the aircraft pump.

(5) After making the preliminary checks of paragraph B, refer to the trouble-
shooting table (figure 4-3) and the schematic diagrams (figure 404 through
4-24) for the general area of complaint. Example: For a pitch control
problem refer to the pitch axis test. Check to make sure that troubles
listed ahead of the reported trouble are not present. Do not proceed unless
all previously listed troubles have been cleared.

(6) Make only the replacements called for in the CORRE CTIVE ACTION column.
If the system is still in warranty, return any defective components to the
aircraft manufacturer. If the system is no longer in warranty, further
repairs may be made according to the instructions in the series of overhaul
manuals for the components.

(7) For all test procedures, pneumatic power must be applied and the autopilot
must be engaged unless otherwise specified. The patch cable switches
must be at the NORMAL and OMNI positions unless otherwise specified.
Turn power off to make continuity checks.
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Figure 4-1
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B. Preliminary Checks

(1) Perform the ground adjustments and checkout of Section III.

(2) Check all electrical connectors for proper mating.

(3) Check the position of the computer option selector plug and the application
of the 1K3 relay. The following table explains these requirements:

OPTIONAL SELECTOR THIS MUST BE IN THEAUTOPILOT FUNCTIONS PLUG POSITION 1K3 SOCKET

Heading hold only 1 Socket not used

Heading hold and ILS 2 Dummy relay 032-
0014-00 (Z983983)

Heading select (without 4 Dummy relay 032-
omni) 0014-00 (Z983983)

Omni coupling (without 2 Armature relay
heading select 032-0013-05 (Z937796-6)

-NOTE- If heading select is installed, the option selector must be at position 4
no matter which other options are installed.

(4) Disconnect the pneumatic line from a servo actuator and look for any sign
of oil in the line. If oil is discovered, remove and replace (or clean accord-
ing to the overhaul manual) all servo actuators and servo actuator valves.
Look for the reason for oil being in the pneumatic line and make repairs
according to the proper aircraft manual.

(5) If aileron or elevator jitter has been reported and the ground adjustments
of Section III are satisfactorily performed, replace the attitude indicator.

(6) Check the isolation of the power and signal grounds. Check the voltage be-

tween patch cable jacks 1 (+) and 51. There must be approximately 10vde
between them. If they are not properly isolated, check the coupling of the
navigation receivers for shorts between the grounds.
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TODCVOLTMETER

A C

RESISTOR RESISTOR

MS3106-10SL-3S
CONNECTOR

NOTE:USETWORESISTORSOFTHESAMEVALUE.THEVALUECANBE
BETWEEN150AND250OHMS. USE1/2 WATTORLARGERRESISTORS.

Load Resistor and Voltmeter Hookup

Figure 4-2
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Index to Troubleshooting Table

Test Page

1. Autopilot System 4 -5

2. Switching 4 -6

3. Yaw Axis 4-13
4. Pitch Axis 4-16
5. Altitude Hold 4-24
6. ILS Glideslope Coupling 4-25
7. Roll Axis 4-28
8. Heading 4-33
9. Omni Coupling 4-39
10. ILS Localizer Coupling 4-41
11. Automatic Trim 4-42
12. Servo Valves (Installed in Aircraft) 4-44
13. Attitude Reference Coupler (Installed in Aircraft) 4-46

-NOTE- To obtain the maximum benefit from the troubleshooting procedures,
follow the tests by tracing the circuits on the system schematic diagrams
in this section. Also, refer to the applicable device schematic diagrams
in this section when necessary.

1. Autopilot System

TROUBLE TEST PROCEDURE CORRECTIVE ACTION

All switching operates pro- 1. Check to make sure If pressure is available
perly, but autopilot is in- pneumatic pressure is proceed to step 7. If
operative (all three axes). reaching servo actua- pressure is not avail-

tors. able proceed to step 2.

2. Check bypass air valve. If valve releases air
It should release air when autopilot is en-
air pressure only when gaged, proceed to step
autopilot is disengaged. 3.

3. Check for 28vde at by- If voltage is present
pass air valve when valve is defective. If
autopilot is engaged. voltage is not present,

proceed to step 4.

4. Check for 28vde at If voltage appears, air-
jacks 55 (+) and 50. craft wiring from com-

puter to valve is defec-
tive. If no voltage ap -

pears, proceed to step 5.
TROUBLESHOOTING (Sht 1 of 55)

FIGURE 4 -3
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TROUBLE TEST PROCEDURE CORRE CTIVE ACTION

5. Check for 28vde at jacks If voltage appears,
5 (+) and 50. check wiring in comput-

er chassis from pin 5
to pin 55. Repair as
necessary. If no volt-

age appears, proceed
to step 6.

6. Check aircraft wiring If wiring is good, check
from computer con- flight controller wiring
nector pin 5 to flight and master engage
controller connector switch 2S1B. Repair
pin 3. as necessary.

7. Listen for servo If chattering is audible,
actuator valve chatter- proceed to step 9. If
ing with autopilot en- chattering is not audible
gaged. proceed to step 8.

8. Check for 20 ± 2vde If voltage is not present
from jacks 43, 40 and check zener diode and
24 to gnd. jack 50. then current regulating

tube in computer. Do
not replace tube before
checking zener diode.

9. Check for 10vde at If voltage is below 8vde,
jacks 1 (signal gnd) check for a short or
and 50 (power gnd). low resistance short

between signal and pow-
er ground.

2. SWIT CHING

Perform the following tests or a specific
test if a switch fails to engage or disengage
properly. In many cases, improper switch-

ing is the cause of other reported troubles.

Aircraft circuit breaker Remove computer from its If trouble is elimated,
does not hold in. rack and check to see wheth- troubleshoot computer

er trouble is eliminated. for a short to ground. If

TROUBLESHOOTING (Sht 2 of 55)
August, 1970 FIGURE 4-3
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TROUBLE TEST PROCEDURE CORRECTIVE ACTION

trouble is not eliminated,
trouble is not caused by
the autopilot.

MASTER switch does 1. Check that aircraft If switch or circuit
not hold at ON. master switch or cir- breaker is on, proceed

cuit breaker is on. to step 2.

2. Check for 28vde at jacks If power is available to
57 (+) and 50. Be sure autopilot, proceed to
that voltage is not ex- step 3.
cessively low (not less
than 22vde).

3. Check fuse on front of Replace fuse if it is
computer. open. If fuse is not

open, proceed to step
4.

4. Check for 28vde at jacks If no voltage appears,
2(+) and 50. check for open wiring

in computer. Repair as
necessary. If voltage
appears, proceed to
step 5.

5. Remove flight controller If no voltage appears,
and check for 28vde be- aircraft wiring is def-

tween pin 1 (+) of con- ective. If voltage ap-
nector which mates with pears, proceed to step
flight contr oller and 6.
jack 50.

6. Check for continuity be- If no continuity, exists,
tween jack 51 and pin 36 aircraft wiring is de-

of connector which mates fective. If continuity
with flight controller. exists, check flight con-

troller for defective
master engage switch
2S1B (CG515 2SI-2).

TROUBLESHOOTING (Sht 3 of 55)
FIGURE 4-3

Page 4 -8 August, 1970



KING
H 14

AUTOPILOT

TROUBLE TEST PROCEDURE CORRECTIVE ACTION

Control wheel emergency 1. Check disengage switch Replace switch if it is
disengage switch does not for make and break defective. If switch is
disengage autopilot. action. good, proceed to step

2.

2. Remove flight controller If pushing switch does
and monitor voltage be- not cause a drop in vol-
tween pin 1 (+) of con- tage, replace emergen-
nector which mates with cy disengage switch. If
flight controller and jack voltage drops properly
50. Push emergency or if replacing emer-

disengage switch. The gency disengage switch
28V must drop when does not remove trouble,
switch is pushed. check operation of flight

controller master en-

gage switch 2S1B (CG
515, 2S2-2).

ALT switch does not hold 1. Remove flight controller If continuity does not
ON. (If altitude hold is not and check for continuity exist, check operation
installed, switch does not between flight controller of switches 2S2A and
hold ON in TSO configura- pins 3 and 7 with ALT 2S5, (2S26-CG515)
tion autopilots. switch held ON. Repair as necessary.

If continuitry exists,
check resistance be-
tween pins 7 and 32
(2S2 coil). Resistance
must be 430 ± 86 ohms.
If correct, proceed to
step 2. All but CG515
on CG515 do not make
resistance check, refer
to CG515 maintenance
m an u al.

2. Remove flight controller. If there is no continuity,
Check for continuity be- repair aircraft wiring.
tween pin 32 of connector If continuity exists,
which mates with flight proceed to step 3.
controller and jack 8.

TROUBLESHOOTING (Sht 4 of 55)
FIGURE 4-3
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TROUBLE TEST PROCEDURE CORRECTIVE ACTION

3. Remove A6 card (orange If continuity exists,
decal labled ILS/HDG) check computer wiring
and check for continuity from A6 card pin A to
between pins A and N computer pin 8. If con -

connector on card. tinuity does not exist,
check wiring on A6 card.
Repair as necessary.

ALT switch does not re- Remove flight controller Repair switch operation
lease to OFF when PITCH and check mechanical or replace switch.
command wheel is turned. operation of altitude inter-

lock switch 2SS. (CG515
check electronic switch.
See CG515 overhaulmanual.)

ALT switch does not move Refer to troubles listed in See corrective action
to OFF when ILS/VOR test 10, ILS Localizer Coup- for referenced checks.
switch is at ON and glide ling.
slope engages.

In systems with three- 1. Remove flight controller If continuity does not
switch flight controllers, and check for continuity exist, check for contin-
ILS/VOR switch does not between pins 14 (+) and uity between flight con-
remain ON. (TURN knob 1 (-) on flight contr oller tr oller pins 14 and 34.
must be centered and head- connector while holding If no continuity, repair
ing selector must be dis- MASTER switch ON and and replace turn com-
engaged. If omni and/or TURN knob in detent. (A mand switch 2S4. If
ILS are not coupled, ILS/ diode resistance appears) continuity exists between
VOR switch may not hold pins 14 and 1, pr oceed
on due to aircraft wiring.) to step 2.

2. Check for continuity be- If proper results are
tween pins 12 and 36 on not obtained, check wir-
flight controller con- ing from pins 12 and 36
nector. The circuitmust to flight controller navi-
be open. Push ILS/VOR gation switch 2S3. Re-
switch to ON and contin- pair or replace wiring
uity must exist. or switch 2S3 as nec-

assary.

TROUBLESHOOTING (Sht 5 of 55)
FIGURE 4 -3
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TROUBLE TEST PROCEDURE CORRECTIVE ACTION

3. Check for continuity be- If continuity does not
tween pin 36, on con- exist, there is a fault
nector which mates with in aircraft wiring. If
flight controller, and continuity exists, pro-

aircraft ground. ceed to step 4.

4. Remove heading selector If continuity does not
and disconnect electrical exist, open heading se-
cable. Check for contin- lector and check wiring
uity between L and J on and switch. If contin-

heading selector connect- uity exits, proceed to
or. step 5.

5. Check for continuity be- If continuity does not
tween pin 12 of connect- exist, repair aircraft
or which mates with wiring.
flight contr oller and pin
L of connector which
mates with heading se-
lector. Check between
pin 14 and pin J of the
same connectors.

In systems with CG417 and 1. Remove flight controller If an open circuit ex-

CG515 flight controllers, and check for continuity ists, disengage ENGAGE
ILS/VOR switch does not between flight controller switch and check for
remain at ON. (TURN knob connector pins 1 and 27 continuity between pins
must be centered and head- while holding ENGAGE 1 and 5. If continuity
ing selector must be dis- switch at ON. (A diode exists, check CG417
engaged. If omni and/or resistance must appear wiring to pin 34. If no
ILS are not coupled, ILS/ on CG417 + on pin 1) continuity, check EN-

VOR switch may not hold GAGE switch 2S1B. Re-
in due to aircraft wiring). pair or replace as nec-
Pin 14 and 27 must be inter- essary. (CG515 check
locked or jumpered on from pin 27 to 3, if no
CG515. continuity check S4A

and S6-5)

TROUBLESHOOTING (Sht 6 of 55)
FIGURE 4-3
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TROUBLE TEST PROCEDURE CORRE CTIVE ACTION

2. Check resistance be- If an open circuit or
tween pins 27 and 36 on high resistance exits,
flight controller with check wiring from pins
ILS/VOR switch held at 27 (14 on CG515) and 36
ON. The resistance to ILS/VOR switch 2S3
must be 430 ± 86 ohms. (S3-6 or CG515).Check
(CG515 use 14 + and 36 - switch 2S3. Repair or
should be 480 ± 800) replace as necessary.

ILS/VOR switch does not Remove flight controller Replace switches as
move to OFF when TURN and check mechanical oper- necessary.
command knob is moved, ation of ILS/VOR switch

2S3 and electrical operation
of TURN command switch
2S4.

ILS/VOR switch does not 1. Check directional gyro If the directional gyro
move to OFF when EN- to see if it is caged. is uncaged, proceed to
GAGE switch is moved to step 2.
OFF.

2. Remove directional gyro If there is continuity,
and check for continuity repair or replace
between pins F and H on switch in directional
directional gyro connect- gyro.
or. With gyro uncaged,
an open condition must
exist.

ILS/VOR switch does not 1. For systems with three- Repair or replace as
disengage when heading switch flight controllers, necessary.
select function is engaged. remove heading selector

and check operation of
engage switch 9S1A.

2. For systems with CG417 Repair or replace as
four-switch flight control- necessary.
lers, remove flight con-
troller and check oper-
ation of HDG SEL switch
2S6.

TROUI LESHOOTING (Sht 7 of 55)
FIGURE 4-3
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TROUBLE TEST PROCEDURE CORRECTIVE ACTION

Heading selector does not 1. For systems with three-
engage (with TURN com- switch flight controllers
mand knob centered). proceed as follows:

a. Remove engage knob If heading selector can
from heading selector. be engaged with knob off,
Push shaft to attempt knob must be reposition-

to engage heading se- ed. Place knob onshaft.
lector. Tighten setscrews when

knob is positioned so
that shaft can go fully in.
If trouble is not remov-
ed, proceed to step b.

b. Remove flight con- If continuity does not
troller and make con- exist, check for contin-

tinuity checks at con- uity between pins 14 and
nector of flight con- 34. If no continuity,
troller. Check between check wiring to switch
pins 14 (+) and 1 (-) 2S4. Repair wiring or
with MASTER switch replace switch 2S4 as
held at ON, andcheck necessary.
between pins 13 and
36. Continuity must
exist.

c. Disconnect electrical If continuity does not
connector from head- exist there is fault in
ing selector. Check aircraft wiring. If
for continuity between continuity does exist,
pin 14 of connector proceed to step 4.
which mates with flight
controller and pin J of
connector which mates
with heading selector.
Check between pins 13
and K of same con-
nectors.

TROUBLESHOOTING (Sht 8 of 55)
FIGURE 4 -3
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TROUBLE TEST PROCEDURE CORRECTIVE ACTION

d. Remove heading se - If there is either a
lector and check for short or an open con-

a resistance between dition, open heading se-

pins J and K on its lector and check wiring
connector when of switch solenoid. Re-
engage knob is pair wiring or replace
pushed in. solenoid as necessary.

2. For systems with four-

switch flight controllers
proceed as follows:

a. Remove flight control- If an open circuit exists
ler and check for con- check wiring from pin 1
tinuity between flight to ENGAGE switch and
controller connector from pins 35 and 10 to
pins 1 and 35, and HDF SEL switch. Check
between pins 1 and 10 ENGAGE switch 2S1 and
with the ENGAGE and HDG SEL switch 2S6.
HDG SEL switches Repair or replace as
held at ON. (A diode necessary. If continuity
resistance must exist exists, proceed to step
on CG417) b.

b. Check for continuity If an open circuit exists
between pins 10 and remove heading selector
2 on aircraft wiring and check for continuity
connector which between pins T and S on
mates with flight its connector. If no con-
controller. tinuity, open heading

selector and check wir-

ing. Repair as neces-

sary. If continuity exists
in heading selector but
not between pins 10 and
2 aircraft wiring is
faultly. If continuity
exists between 10 and 2
proceed to step c.

TROUBLESHOOTING (Sht 9 of 55)
FIGURE 4 -3
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TROUBLE TEST PROCEDURE CORRECTIVE ACTION

c. Check resistance be- If an open circuit exists
tween pins 2 and 36 or a high resistance
on flight controller appears, check between
connector. The re- pin 2 and HDG SEL
sistance must be 270 switch and between pin
± 54 ohms (CG515 + 36 and ILS/VOR switch.
on 36 - on 2 gives Check HDG SEL switch
diode drop, - on 36 coil. Repair or replace
+ on 2 gives 4809 as necessary.
±10¶o.

In systems withthree- Engage heading selector If heading selector dis-

switch flight controllers, and then remove flight engages, check wiring
heading selector does not controller. and operation of flight
disengage when the TURN controller switch 2S4.
command knob is moved. Repair wiring or re-

place switch as neces-

sary. If it does not dis-

engage, remove head-

ing selector from panel
and check for binding of
shaft. Open case if nec-

essary and check spring
action. Repair as nec-

essary.

In systems with four-switch Engage HDG SEL switch If HDG SEL switch does
flight controllers, HDG SEL and then remove flight not disengage, check
switch does not disengage controller. for binding of switch.
when TURN command knob Repair as necessary. If
is moved. HDG SEL switch disen-

gages, refer to flight
controller schematic
diagram and check wir-

ing and switch action of
TURN command knob.
Repair or replace as
necessary.

TROUBLESHOOTING (Sht 10 of 55)
FIGURE 4-3
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TROUBLE TEST PROCEDURE CORRECTIVE ACTION

In systems with three- Engage autopilot and then If heading selector dis-

switch flight controllers, remove flight controller. engages check for gnd.
heading selector does not at pin 13 of flight con-
disengage when ILS/VOR troller with ILS/VOR
switch is turned ON. switch held ON. If gnd.

exists, locate and re-
move it. If heading se-

lector does not disen-
gage, repeat above cor-

rective actions for shaft
binding.

In systems with four- Refer to flight controller Repair wiring or re-

switch flight controllers, schematic diagram and place switches as nec-

HDG SEL switch does not check wiring and switch essary.
disengage when ILS/VOR operation of HDG SEL
switch is turned ON. and ILS/VOR switches.

3. YAW AXIS

Engagement causes mistrim 1, Check rigging of rudder If adjustment is needed
in yaw axis (ball off center) servo cable drum. Servo perform step 4 before
or an objectionable rudder must be centered for flight check.
kick. streamlined rudder.

2. Check servo actuator Replace diaphragms as
diaphragms for leakage. necessary. If no leak-

age,proceed to step 3.

3. If pressure gages are
available, install a gage
on each side of servo
valve test ports. Pro-
ceed to step 4.

4. Perform roll and yaw If adjustments can be
axis adjustments of made, pressure gages
figure 3-1 while must read equal pres-

observing gages. sure when electrical
voltage is zero. If not
zero, adjust servo valve

TROUBLESHOOTING (Sht 11 of 55)
FIGURE 4-3
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TROUBLE TEST PROCEDURE CORRECTIVE ACTION

according to overhaul
manual. If adjustments
in step 4 cannot be made
proceed to step 5.

5. Check continuity be- If continuity does not
tween pin A of con- exist in any check, re-

nector which mates with pair that wire in air-
rudder servo actuator, craft cabling. If trouble
and jack 41. Check be- is not removed, pro-
tween pin C and jack 42 ceed to step 6.
and between pin B and
jack 43.

6. Check resistance of Replace valve coil if
servo valve coils A to B resistance check shows
and A to C. Resistance an open winding or a
must be within 20"/o of short circuit. If re-
each other. sitances are within tol-

erances, proceed to
step 7.

7. Replace A2 card (blue If problem is removed,
decal labeled YAW AXIS) repair or replace bad
(This may be done by card. If not, proceed
pulling connected pair of to step 8.
cards and turning them
so that they exchange po-

sitions in receptacles).

8. Check that voltage be- If voltage is not zero,
tween patch cable jacks refer to test 8, Heading,
26 and 1 is zero with for heading system
autopilot engaged. troubleshooting. If volt-

age is zero, proceed to
step 9.

9. Disconnect turn and bank If problem disappears,
indicator gyro, proceed to step 10. If

not, proceed to step 11.

TROU 3LESHOOTING (Sht 12 of 55)
FIGURE 4-3
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TROUBLE TEST PROCEDURE CORRECTIVE ACTION

10.Check capacitor 1A5C3 Replace capacitor if
on A5 card. shorted and check turn

and bank indicator for
proper operation.

11.Adjust computer YAW If voltage cannot be ad-

ADJ R3 resistor for zero justed to zero, replace
volt. Use pins 12 to 62 resistor R3.
(gnd) for checking adjust-

ment.

No apparent yaw damping. 1. With autopilot engaged & If needle deflects but no
pneumatic pressure ap- rudder action is appar-
plied,push on instrument ent, proceed to step 2.
panel near turn and bank If needle does not de-
indicator gyro. The rate flect proceed to step 7.
needle, on turn and bank
indicator gyro, and rud-

der of aircraft must de-
flect. If possible, yaw the
aircraft. That should pro-

duce the same results.

2. Connect de voltmeter be- If voltage changes, per
tween patch cable jacks form steps 3 thru 11 of
27 and 1. Repeat step 1. first trouble listed
Voltmeter needle should under YAW AXIS. If
deflect when gyro is trouble does not change
moved. or if no voltage is

shown, proceed to step
3.

3. Disconnect turn and bank If voltage appears, pro-

indicator. With de power ceed to step 4. If no
on, check for 40vde be- voltage, proceed to
tween pins C and E on step 5.
connector going to turn
and bank indicator.

TROUBLESHOOTING (Sht 13 of 55)
FIGURE 4-3
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TROUBLE TEST PROCEDURE CORRECTIVE ACTION

4. Check for 7K resistance If resistances are not
between turn and bank correct, replace vari-
indicator pins C to E. able resistor in turn
Check for 3. 5K resis- and bank indicator.
tance between turn and
bank indicator pins D
to E and D to C.

5. Check for +20vde between If voltage of proper
patch cable jacks 14 (+) value appears, repair
and 1. Check for -20vde aircraft wiring from
between jacks 15 (-) and computer pin 14 to turn
1. and bank indicator pin

E and from pin 15 to
pin C. If no voltage,
proceed to step 6.

6. On terminal board TB1 If voltage is correct,
on underside of comput- repair wiring. If no
er, check for +20vde voltage, repair red de
between terminals 49 power supply card.
and 62 (-) (between 13
and 60 on B2 suffix com-
puters). Check for -20vde

vde between terminals
52 (-) and 62 (between
14 and 60 on B2 suffix
computers).

L Di dotmedt eleotrical If no voltage appears,
connector from turn repair aircraft wiring
and bank indicator or turn and bank indica-
gyro. Make certain tor gyro circuit break-
28vde circuit breaker er. If voltage appears,
is in. Check for 28vde repair turn and bank
between pins A (+) indicator gyro.
and B of connector
which mates with the
gyro.

TROUELESHOOTING (Sht 14 of 55)
FIGURE 4 -3
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4. PITCH AXIS

TROUBLE TEST PROCEDURE CORRECTIVE ACTION

No response to PITCH 1. Check for 10vde at jacks If voltage is below 8vde,
command wheel move- 1 (signal ground) and 50 check for a short or
ment in either aircraft (power ground). low resistance short
or PITCH trim indica- between signal and pow-
tor, er gnd. If voltage is

correct, proceed to
step 2.

2. Substitute a good A1 If trouble is corrected,
card by switching A1 repair or replace bad
and A2 cards. card. If trouble is still

present, proceed to
step 3.

3. Check voltage at jacks If voltage varies, pro-
35 and 1 (-) while mov- ceed to step 4. If vol-
ing PITCH command tage does not vary, pro-
wheel. ceed to step 7.

4. Turn computer over and If voltage does not vary,
check voltage between repair wiring between
terminal board TB1 ter- computer connector pin
minals 83 and 62 while 35 and terminal 83. If
moving PITCH command voltage varies, proceed
wheel (between 37 and 60 to step 5.
on B2 suffix computers).

5. Disconnect computer con- If an open circuit exists,
nector and check for 387K replace resistor. If
resistance between TB1 resistance is correct,
terminals 83 and 77 (be proceed to step 6.
tween 37 and 38 on B2
suffix computers).

6. With computer disconnect If open, repair wiring.
ed, check continuity be-
tween TB1 terminal 77
and connector 1A1 pin R
(between 38 and R on B2
suffix computers).

TROUBLESHOOTING (Sht 15 of 55)
FIGURE 4-3
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TROUBLE TEST PROCEDURE CORRE CTIVE ACTION

7. Disconnect flight con- If no continuity, repair
troller. Check contin- aircraft wiring. If con-

uity from pins of air- tinuity exists, proceed
craft mating connector to step 8.
to computer connector
pins as follows:

Aircraft Computer
Connector Connector

24 to 35
22 to 17
20 to 16

8. On flight controller, If open, repair wiring.
check continuity from If continuity exists, re-
pin 24 to wiper of pitch place pitch command
command resistor, and resistor.
from pin 20 to the other
end.

Aircraft does not respond 1. Check shear pin on el- If shear pin is broken,
to PITCH wheel command, avator cable drum and replace it as instructed
but PITCH trim indicator check control cables for in Section V . If trouble
does respond. proper tension. is not removed, pro-

ceed to step 2.

2. Check for air pressure If pressure is correct
at elevator servo. proceed to step 3. If

not correct, check
pressure source.

3. Move PITCH command If voltage varies, check
wheel, monitor voltage aircraft wiring to servos
at jacks 38 and 39, and If wiring is good, pro-

watch PITCH indicator. ceed to step 4. If volt-
The needle must react age does not vary, pro-
to PITCH wheel move- ceed to step 5.
ment. Note reaction for
reference in a later step.

TROUB -ESHOOTING (Sht 16 of 55)
FIGURE 4-3
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4. Check servo actuator If leakage is detected,
diaphragms for leakage. replace diaphragms. If

no leakage, proceed to
step 5.

5. Check servo valve Repair or replace as
according to test 12, necessary.
Servo Valves (Installed
in Aircraft).

Autopilot will not hold 1. Make "Aircraft does not If proper results are
pitch attitude. respond to PITCH wheel obtained, proceed to

command, but PITCH step 2.
trim indicator does re-

spond" trouble check.

2. Check to make certain If indicator does not
that attitude indicator is operate mechanically,
connected. Obsekve in- repair or replace it.
dicator for proper If it appears to be
operation. mechanically accurate,

proceed to step 3.

3. Check for continuity be- If no continuity exists,
tween pin F, of connec- there is a fault in air-

tor which mates with craft wiring. If there
attitude indicator and is continuity, proceed
jack 31, between pin D to step 4.
and jack 17, and between
pin E and jack 16 (with
CG515 check continuity of
pin 13 to pin 12 with ALT
disengaged).

4. Check for continuity from If no continuity exists,
computer connector pin repair wiring. If con-
31 to computer A5 card tinuity exists, proceed
connector pin J5U. to step 5.

5. Remove A5 card. Check If open, repair wiring
resistor 1A5R1 for 261K or replace resistor 1A5-
resistance (pin U to P). R1. If resistance is cor-

rect, proceed to step 6.

TROU 3LESHOOTING (Sht 17 of 55)
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6. On card A5, check re- Repair or replace as
sistors 1A5R2 and 1A- necessary. If all parts
5R3 and capacitors 1A- are good, proceed to
5C1 and 1A5C2 for step 7.
proper values and con-

nections (refer to A5
card schematic).

7. Remove and cage attitude If improper results ob-
indicator. Check for tained, repair or re-
approximately 2. 6K re- place indicator. If
sistance between pins proper results are ob-
D and F and between tained, proceed tostep
pins E and F on it elec- 8.
trical connector.

8. Perform tests under
test 11, Automatic Trim.

Pitch hardover when auto- 1. Attempt to center PITCH If PITCH indicator
pilot is engaged. indicator needle by turn- needle does not center,

ing PITCH command proceed to step 2. If
wheel. (Attitude indicator PITCH indicator cen-

must be erected or pitch ters, proceed to step ß
cable ATT GYRO switch (With CG515 if pitch
must be at TEST). wheel drives hard over

one side. See control-

ler overhaul manual. )

2. Replace Al card (blue If problem disappears,
decal), by interchanging repair or replace bad
Al and A2 cards. card. If problem still

exists, proceed to
step 3.

3. Connect de voltmeter be- If voltage does not pass
tween patch cable jacks through zero, proceed
35 and 1 (-). Rotate to step 4. If voltage is
PITCH command wheel correct, check wiring
in both directions and from computer pin 35
check that voltage passes to terminal board 83.

TROUBLESHOOTING (Sht 18 of 55)
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through zero (with CG Check resistor 1R21
515 engage ALT switch between terminals 83
If voltage at jack 35 is and 77, and wiring
not zero ± 1. Ovde. Null from terminal 77 thru
pitch adj. 2R24). terminal 76 to A1 card

connector pin R. (On
B2 suffix computers,
check wiring from pin
35 to terminal 37.
Check resistor 1R17
between terminals 37
and 38 and wiring from
terminal 38 through
terminal 51 to pin R).

4. While watching PITCH If indicator centers,
indicator, disconnect proceed to step 5. If it
flight controller. does not center, pro-

ceed to step 7.

5. Check continuity of air - If no continuity exists,
craft wiring between repair wiring. If con-

computer connector and tinuity exists, proceed
flight controller pins as to step 6.
follows:

Computer Flight
Connector Controller

35 to 24
17 to 22
16 to 20

6. Inside flight controller, If open wiring, repair
check continuity from as necessary. If open
pin 24 to pitch command resistor, replace it.
resistor wiper and from
pins 22 and 20 to each
side of resistor. Check
that resistor resistance
is 5K. Check that wiper
provides continuous con-

tinuity from end to end.

TRCUBLESHOOTING (Sht 19 of 55)
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(CG515 also check pitch
adjust 2R24 and wiring;
see schematic for details)

7. Check for a ground or Remove ground or re-
open circuit in wiring pair wiring. Replace
from pitch indicator cir- pitch indicator if nec-
cuit to power ground essary.
(pins 18 and 17 in flight
controller and aircraft
wiring).

8. Replace A1 card (blue If problem still exists,
decal) by interchanging proceed to step 9.
A1 and A2 car ds.

9. Check continuity from If open, repair wiring.
computer connector pin If continuity exists;
39 to computer A1 card proceed to step 10.
connector pin J1C and
from pin 38 to pin J1A.

10. Check continuity of air- If open, repair wiring.
craft wiring between com- If continuity exists,
puter connector pin 39 to proceed to step 11.
elevator servo connector
pin A and from pin 38 to
pin C.

11. Check for a ground con- If ground condition
dition at four pins listed exists, repair as nec-
in step 10. essary. If no ground

exists, proceed to step
12.

12. Check that resistances If open coil exits, re-
of elevator servo coils place it. If resistances
are equal within ±20 /o. are within tolerance,

proceed to step 13.

TROUBLESHOOTING (Sht 20 of 55)
FIGURE 4-3

August, 1970 Page 4-25



KING
H 14

AUTOPILOT

TROUBLE TEST PROCEDURE CORRE CTIVE ACTION

13.Check servo diaphragms If leakage is detected,
for leakage. replace diaphragm. If

no leakage,proceed to
step 14.

14.Test servo valves Repair or replace valve
according to test 12, as necessary.
Servo Valves (Installed
in Aircraft).

PITCH wheel commands Perform " Pitch har dover
chage in only one direction. when autopilot is engaged"

test procedures.

PITCH indicator does not 1. Check for 10vde from If voltage is below 8vde,
react when PITCH command computer connector pins check for a short or
wheel is turned. 1 (signal ground) to pin low resistance short

50 (power ground). between signal and pow-

er ground.

2. Perform "Pitch hardover
when the autopilot is en-
gaged" test procedures.

PITCH indicator is not cen- 1. If an automatic pitch If neither of these pro-
tered when aircraft is fly- trim system is installed, cedures correct the
ing straight and level. see troubles listed for problem, proceed to

that system (test 11). step 2.
If automatic trim system
is not installed, use man-

ual trim to center needle.

2. Perform "Pitch hardover
when autopilot is engaged'
test procedures.

Computer R1 PITCH ADJ 1. Set patch cable ATT If PITCH command
resistor does not control GYRO switch at TEST, wheel operates normal-
pitch axis during checkout or disconnect electrical ly, proceed to step 2.
procedures. connector from attitude If not, perform "Pitch

indicator. Monitor vol- hardover when auto-
tage at patch cable jacks pilot is engaged" test
38 and 39 while rotating procedures.

TROUBLESHOOTING (Sht 21 of 55)
FIGURE 4-3

Page 4-26 August, 1970



KING
H 14

AUTOPILOT

TROUBLE TEST PROCEDURE CORRECTIVE ACTION

PITCH command wheel.
Voltage must vary up to
±6vdc minimum.

2. On computer terminal If voltage does not vary
board TB1, check volt - or pass through zero,
age between terminals proceed to step 3. If
60 and 62 while rotating voltage is correct, pro-

PITCH ADJ resistor ceed to step 4.
R1 (between terminals
20 and 60 on B2 suffix
computers). Voltage
must vary and pass
through zero.

3. On computer terminal If circuitry is open, re-
board TB1, check contin- pair wiring and repeat
uity from terminal 60 step 2. If circuitry is
(terminal 20 on B2 suf- correct, replace PITCH
fix computers) to resis- ADJ resistor R1.
tor wiper and from ter-
minals 53 and 48 to ends
of resistor (terminals
14 and 13 on B2 suffix
computers).

4. Remove Al card. Check Repair wiring as nec-
continuity from terminal essary. Replace resis-
board TB1 terminals 68 tor 1R14 if necessary.
to 67 (terminal 19 and A1
card connector pin J1P
on B2 suffix computers).
Check for 1. 21 mego
resistance (1R14) between
terminals 60 and 68 (be-
tween terminals 20 and 19
on B2 suffix computers).

TROUBLESHOOTING (Sht 22 of 55)
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PITCH command wheel 1. Place patch cable ATT If PITCH indicator does
commands unequal nose- GYRO switch at TEST or not react to PITCH
up versus nose-down disconnect electrical command wheel, see
response. connector from attitude listing for that trouble.

indicator. Center If PITCH indicator
PITCH command wheel needle is not centered,
and note whether PITCH but can be controlled,
indicator needle is cen- center PITCH wheel
tered. (Check null and adjust computer
adjustment of 2R24 pitch R1 PITCH ADJ variable
adj on CG515). See con- resistor to center
troller manual. needle. If needle is

centered, proceed to
step 2.

2. Check control cable If control cables are
rigging (particularly properly rigged, make
servo actuator cable tests listed for trouble,
drum centering). "Aircraft does not re-

spond to PITCH wheel
command but PITCH
trim indicator does
respond".

Excessive shear pin None Check aircraft control
breakage. cable rigging.

Marginal pitch axis per- 1. Check aircraft pneumatic If pressure and vacuum
formance (porpoise, slug- and vacuum system for are within specified
gishness, etc. ) low pressure. tolerances for aircraft,

proceed to step 2.

2. Check aircraft electrical If electrical power is
system for low voltage. within specified toler-

ances for aircraft, pro-
ceed to step 3.

3. Inspect elevator servo If contamination is
actuator for presence found, replace (or clean
of oil (or other contam- according to overhaul
inants) manual) ALL servo

TROUFLESHOOTING (Sht 23 of 55)
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actuators. Flush pneu-
matic lines and install
new (or cleaned) servo
actuators. Replace air
filter.

4. Check control cable If control cable is pro-
rigging (particularly perly rigged, proceed
servo actuator cable to step 5.
drum centering).

5. Visually check attitude If indicator does not
indicator to determine appear to operate, re-

if it is operating mech- pair or replace it. If it
anically. operates properly, pro-

ceed to step 6.

6. Check servo actuator If proper pressure is
for proper pneumatic at servo, proceed to
pressure. step 7.

7. Check servo diaphragms If leakage is detected,
for leakage. replace diaphragms. If

no leakage, proceed to
step 8.

8. Perform servo valve If servo valve is good,
test according to over- proceed to step 9.
haul manual.

9. Perform tests under test
11, Automatic Trim.

5. ALTITUDE HOLD

Prior to troubleshooting the altitude hold
function, the pitch axis and automatic trim
system must be functioning properly.

Autopilot does not hold alti- 1. Check to make sure that If connected, proceed
tude with ALT switch at ON. electrical connector is to step 2.
No response in pitch axis. securely connected with

altitude control.

TROUBLESHOOTING (Sht 24 of 55)
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2. Check voltage at jacks If voltage varies,
38 and 39. Disconnect trouble is in aircraft
static line from altitude static pressure system.
control. Engage auto- If there is no reaction,
pilot and push ALT switch proceed to step 3.
ON. Apply a slight pres-

sure to altitude control.
(A good method is to con-

nect a pliable rubber tube
to static port and then to
squeeze tube) The voltage
must be affected.

3. Check for a resistance If proper resistances
between pins D and E en do not appear, repair
altitude control electrical or replace altitude
connector. There must control. If proper re-
be approximately 300O sistances appear, pro-
resistance. Check be- ceed to step 4.
tween pin A and H. There
must be approximately
6. 5K resistance. Check
between B and H should
be appr oximately 6. 5K.

4. Check for continuity be- If continuity doesn ot
tween pin D of connector exist, repair wire in
which mates with altitude computer chassis. If
control and jack 9. Check continuity exists, pro-
between pin E and pin A ceed to step 5.
of A6 card.

5. Remove A6 card. Check If no continuity, repair
continuity from A6 card wire on A6 card or re-
connector pins A to N. place K8 relay if card

is so equipped. If con-

tinuity exists, pr oceed
to step 6.

6. On A6 card mating con- If no continuity, repair
nector in computer (J6) wire in computer. If
check between pin N and continuity exists,

TROULLESHOOTING (Sht 25 of 55)
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ground lug in computer. remove altitude control
and checking according
to overhaul manual. Re-

pair or replace as nec-

essary.

Autopilot exhibits por- 1. Check aircraft static Make repairs according
poising or small sharp system for clear lines. to airframe manufac-
pitch corrections only turer's instructions. If
while on altitude hold. trouble is not corrected

proceed to step 2.

2. Perform tests under If trouble is not cor-

test 11, Automatic Trim. rected, proceed to step
3.

3. Replace altitude control Repair or.replace as
and check according to necessary.
overhaul manual.

Aircraft does not hold 1. Perform tests under If trouble is not cor-

altitude (drifts off over trouble "Autopilot does rected, proceed to step
a 10 to 15 minute period) not hold altitude with 2.

ALT switch ON. No re-
sponse in pitch axis. "

2. On computer terminal If voltage does not
board TB1, monitor volt- stabilize, repair or re-
age between terminal 79 place altitude control.
and ground terminal 62
(between terminals 36 and
60 on B2 suffix comput-

ers). Engage ALT switch.
Apply pressure on static
port and hold for 5 to 10
minutes.

TROUBLESHOOTING (Sht 26 of 55)
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Before referring to the following troubles, the
pitch axis must be operating properly and the
ILS/VOR switch must be functioning. The glide-
slope indicator must also be operating properly.

TROUBLE TEST PROCEDURE CORRECTIVE ACTION

Autopilot does not engage 1. Use glideslope simulator If same signal is be-

glide path. or tune-in localizer fre- tween jacks 10 and 11
quency to obtain glide- as on glideslope meter,
slope needle deflection. proceed to step 2. If
Check signal between signal is different, re-
pitch cable jacks 10 and pair aircraft wiring.
11.

2. On computer terminal Signal must be same as
board TB1 check voltage glideslope needle. If
between terminal 70 and not, repair computer
ground terminal 62 (be- wiring. If same, pro-
tween terminals 18 and ceed to step 3.
60 on B2 suffix comput-

ers).

3. Make sure back course If continuity does not
ILS switch is at front exist, there is a fault
course position. Check in aircraft wiring or in
for continuity between back course switch. If
jacks 30 and 4. continuity exists, pro-

ceed to step 4.

4. Check continuity between If no continuity, repair
patch cable jack 4 and computer wiring. If
computer A4 card con- continuity exists, pro-

nector pin K. ceed to step 5.

5. Disconnect patch cable If no continuity, check
from computer pin 47 wiring to relay K3. Re-
and 50 (-). Check contin- place relax K3 is nec-
uity from computer pin essary. If continuity
30 to A6 card connector exists proceed to step
pin J. 6.

TROUELESHOOTING (Sht 27 of 55)
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6. Connect computer to air- If no voltage, repair
craft connector. Check or replace A4 card. If
for -20vde between A4 voltage is present, pro-

card connector pins L ceed to step 7.
and K.

7. Replace A6 card (orange
decal labeled ILS/HDG).

Aircraft porpoises along 1. Check glide slope receiv- If trouble is not found,
glideslope beam. er for proper impedance proceed to step 2.

matching and check prop-

er capacitance ballast
across glideslope meter.

2. Perform tests under If trouble is not cor-

test 11, Automatic Trim. rected, proceed to
step 3.

3. Replace A6 card (orange
decal labeled ILS/HDG)

Autopilot engages with 1. Turn glideslope receiver If more than 5mv ap-

glideslope but flies beam on and tune it to a chan- pear, glideslope receiv-
at an offset, nel which is not used er is source of trouble.

locally. Check signal If less than 5mv appear,
appearing at jacks 10 proceed to step 2.
and 11. Less than 5mv
must appear.

2. Check for continuity be- If continuity does not
tween jacks 10 and 1. exist, repair wiring in

computer. If continuity
exists, proceed to
step 3.

3. Replace A6 card (orange
decal labeled ILS/HDG).

TROUBLESHOOTING (Sht 28 of 55)
FIGURE 4 -3

August, 1970 Page 4-33



KING
H 14

AUTOPILOT

TROUBLE TEST PROCEDURE CORRECTIVE ACTION

ALT switch does not dis- 1. Remove A5 and A6 cards If continuity exists, lo-

engage when glide slope and check resistance cate and remove short
engages. between jacks 8 and 51. to ground. If no continu-

There must be infinite ity,proceed to step 2.
resistance.

2. Install A5 and A6 cards. If continuity exists, re-

Perform glideslope test move A6 card and check
in ground checkout pro- operation of A6K8 re-
cedures of figure 3-1 lay and A6Q9 transistor
while monitoring jacks according to overhaul
8 to 50 with an ohmmeter. manual. Repair or re-
Upon completion of the place A6 card.
check there must be no
continuity.

The glideslope engages 1. Check glideslope re- Make changes if nec-

prior to reaching glide ceiver for proper im- essary. If trouble is
slope beam pedance matching and not removed, proceed

check for proper cap- to step 2.
-NOTE- An erratic signal acitance ballast across

from glideslope glideslope meter.
transmitter can
cause premature 2. Check A6 card according Repair or replace as
engagement. to computer overhaul necessary.

manual.

Aircraft assumes a climb 1. Turn glideslope receiver If necessary, change
after glideslope engages. on. Check polarity of sig- wiring. If signal is cor-

nal at jacks 10 and 11. rect, proceed to step
Pin 11 must be positive 2.
for an OBS down needle.

-NOTE- If PITCH wheel is 2. Check A6 card according Repair or replace as
in a climb position to computer overhaul necessary.
and altitude hold manual.
was beingused, air-
craft usually climbs.
That happens because
altitude hold is dis-
engaged when glide-
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slope engages. The
PITCH wheel com-

mand then is fed to
autopilot. It has
enough authority to
override a glide-
slope down signal.

7. ROLL AXIS

When troubles are reported in the roll
axis, the trouble may be in the heading
function (troubleshooting test 8).

Autopilot does not hold 1. Perform autopilot adjust - If roll axis checks out,
roll attitude ment and checkout pro- proceed to step 2. If

cedure for roll axis not, repair the inoper-
figure 3-1. Check pneu- ative function and then
matic pressure to servo, proceed to step 2 if
Check servo for diaph- necessary.
ragm leakage.

2. Disconnect electrical If continuity does
connector from attitude exist, proceed to step 3.
indicator and check for If continuity does not
continuity between pin exist, repair fault in
C, of the connector aircraft wiring.
which mates with attitude
indicator, and jack 18.

3. Apply 28vde to aircraft. If voltage is correct,
Check for 40vde between proceed to step 4. If no
pins A and C of attitude voltage, check aircraft
indicator connector. wiring for an open cir-

cuit to attitude indicator.

4. Remove attitude indicator If proper resistance ap-
and cage it. Check re- pears, proceed to step
sistance between pins A 5. If resistance is not
and C on its connector. correct, attitude indica-
There must be no more tor must be repaired.
than 3K resistance.

TROUBLESHOOTING (Sht 30 of 55)
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5. Have attitude indicator If problem still exists,
checked for proper gyro proceed to step 6.
operation.

6. Check servo valve oper-

ation according to test 12
Servo Valves (Installed in
Aircraft).

TURN command knob 1. Place patch cable ATT If meter shows electri-

does not produce GYRO switch at TEST cal reaction to TURN
aileron reaction. or disconnect electrical knob, check shear pin.

connector from attitude Check pneumatic pres-

indicator, and center sure at servo. Check
TURN command knob. servo diaphragms for
Check voltage at jacks leakage. If they are all
22 and 23. Move TURN satisfactory, proceed
knob in each direction. to step 8. If no electri-

cal reaction occurs,
proceed to step 2.

2. While monitoring patch If meter shows electri-

cable jacks 22 and 23, cal reaction, proceed
rotate ROLL ADJ R2 to step 4. If no elec-

resistor on computer trical reaction, pro-

(with CG515 use roll ceed to step 3.
adjust in flight controller)

3. Substitute a known good This should correct the
A3 card (blue decal label- problem. Remove and
ed ROLL AXIS) by inter- repair bad card accord-

changing with the yaw or ing to computer over-

pitch card. haul manual.

4. Check voltage at jacks If voltage reacts to
20 (+) and 1. Move TURN TURN command knob,
knob in each direction. proceed to step 7. If
The voltage must go there is no voltage or
positive for right com- voltage did not change,
mand and negative for proceed to step 5.
left command.
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5. Remove flight controller If continuity exists, pro-

and check continuity be- ceed to step 6. If no con-

tween flight controller tinuity, repair aircraft
aircraft connector to wiring.
patch cable jacks as
follows:

Flight Patch
Controller Cable

30 to 20
28 to 15
26 to 14

6. In flight controller check If no continuity, repair
continuity between TURN wiring or replace TURN
command resistor out- command resistor.
put pins 28 and 26, and
30 to 28 or 26.

7. Check for 383K resist- Replace resistor R7
ance between computer (R15 on B2 suffix com-
pin 20 and computer A3 puters), or repair wir-
card connector pin J3R. ing.

8. Check continuity of air- If no continuity repair
craft wiring between wiring. If continuity
computer pins and roll exists, check out oper-
servo pins as follows: ation of roll servo

actuator.
Computer Roll Servo

22 to A
23 to C
24 to B

Roll hardover occurs 1. Set patch ATT GYRO If voltage is zero or
when autopilot is en- switch at TEST. Engage close to zero, check out
gaged. autopilot and center operation of roll servo

TURN command knob. actuator. If voltage is
Check voltage between large, proceed to step
jacks 22 and 23. 2.

TROU 3LESHOOTING (Sht 32 of 55)
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2. Remove A5 and A6 cards If trouble is removed,
from computer. troubleshoot heading

system. If trouble still
remains, proceed to
step 3.

3. Replace A3 card with a If trouble is removed,
known good card (inter- repair bad card. If
change with yaw or pitch trouble still remains,
card). proceed to step 4.

4. Set TURN know in center If voltage is zero, pro-
detent. Check for zero ceed to step 5. If not
volt between jacks 20 and zero, perform "TURN
1 (-). command knob does not

produce aileron reac-

tion" tests 5 to the end.

5. On computer, check for If not at zero, attempt '

vero volts between ter- to obtain zero by adjust-
minals 11 and 62 (be- ing with ROLL ADJ re-

tween terminals 30 and sistor. If zero cannot
60 on B2 suffix comput- be obtained, check wir-

ers). ing to resistor R2 and
check resistance of R2.
Repair wiring or re-
place resistor as nec-

essary (CG515 ROLL
ADJ in controller 2R7).

TURN command knob 1. Perform roll axis test If problem still exists,
produces unequal turns of autopilot adjustments proceed to step 2.
to left and right. and checkout in figure

3-1.

2. Check voltage between Voltage at extreme posi-
jacks 2 and 1 while ro- tions must be equal to
tating TURN command ±10 percent. If not equal
fully cw and ccw. replace turn command

resistor. If voltages are
correct, proceed to
step 3.
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3. Remove attitude indi- Repair attitude indicator
cator, have it checked as necessary.
for linear and equal out-

put.

Autopilot does not main- 1. Make test of test 2, See corrective action
tain a bank angle selected Switching, which are for listed test. If

concerned with TURN trouble is not removed,
command knob. proceed to step 2.

2. Make "Autopilot does See corrective action
not hold roll attitude" for listed test. If
tests. (When checking trouble is not removed,
heading synchronizer, be proceed to step 3.
sure relay K1 operates
pr operly).

3. Make "Autopilot does See corrective action
not hold heading"tests for listed test.
in test 8, Heading.

Autopilot flies one wing 1. Perform roll axis and If trouble is not clear -

low (with aircraft man- yaw adjustments of ed, proceed to step 2.
ually trimmed for wings figure 3-1.
level flight).

2. Refer to the trouble Perform corrective
"Autopilot does not action for referenced
hold heading" in test 8, paragraph.
Heading.

Marginal roll axis per- 1. Check for proper pneu- If pneumatic system is
formance (sluggish action, matic system pressure performing satisfactor-
roll oscillation, aileron and vacuum. ily, proceed to step 2.
jitter, etc. )

2. Perform roll axis and
yaw axis adjustments
of figure 3-1.

3. Check out operation of
roll servo actuator.
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4. Visually inspect attitude If indicator does not
indicator for proper show attitude of aircraft
operation. as it should, replace

attitude indicator. If
instrument works satis-

factorily, proceed to
step 5.

5. Inspect for oil contam- See instructions in
ination in servo actuator referenced section. If
as instructed in Section no oil is present, pro-

V. ceed to step 6.

6. Check aileron control If rigging is satisfac-
cable rigging for proper tory, proceed to step 7.
tension.

7. Check servo actuator Install proper orifices
valves for proper orifice or cable drum. If
and cable drum install- trouble is not removed,
ation. (See supplement- proceed to step 8.
ary data in SectionVIII).

8. Check aircraft electrical If voltage is within
system for low voltage. tolerance, proceed to

step 9.

9. Replace A3 card (blue If performance is not
decal labeled ROLL improved, proceed to
AXIS) and conduct a step 10.
flight check.

10. Replace A5 card (green
decal labeled MODEL)
and conduct a flight check.

TROUBLESHOOTING (Sht 35 of 55)
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8. HEADING

Heading and roll axis troubles are
sometimes difficult to distinguish.
It may be necessary to also refer
to trouble shooting test 7, Roll Axis.

Autopilot does not hold 1. Check position of option Place option selector
heading (heading selector selector plug on comput- plug in proper position.
either not installed or if er. (See Section VII for If trouble is not remov-

installed, not engaged). installation instructions). ed, proceed to step 2.

2. Turn computer upside If brake is not operating
down. Engage autopilot. (pulling in), proceed
Set TURN command knob to step 3. If brake is
out of detent and then pulled in and does not
return to detent while release, proceed to
observing transolver steps 3 and 4. If brake
brake in computer. With is operating properly,
TURN command knob proceed to step 16.
out of detent, brake must
be off (away from trans-
olver). Three seconds
after returning control
to detent, brake must pull
in.

3. Check voltage between If voltage is not correct
jacks 3 and 50 (-) with proceed to step 8. If
autopilot disengaged and correct, proceed to
engaged. Voltage must step 13.
be 28vde with autopilot
disengaged and zero volt
with autopilot engaged
(28vde with TURN com-
mand knob out of detent
or zero volt with knob in
detent.)

4. Check for zero volt be- If 28vde is present, check
tween jacks 25 and 50 (-). out heading select switch.
(There must be no volt- Then return tostep1. If
age until heading select is zero volt, proceed to
engaged). step 5.

TROUBLESHOOTING (Sht 36 of 55)
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5. With patch cable discon- If resistance is correct,
nected from computer, proceed to step 6. If no
check resistance from resistance, proceed to
computer terminal board step 7.
terminal 63 to chassis
ground. Resistance must
be approximately 10 to
50 ohms (from terminal
40 on B2 suffix com-

puters).

6. Check that continuity If continuity does not
exists between terminal disappear when 28vde
8 of relay 1K1 and chas- is applied, check wir-

sis ground. Apply 28vde ing to relay 1Kl. Re-

between terminal board place relay 1K1 if nec-

TB1 terminal 24 and essary. If relay 1K1
chassis ground (between operates normally, re-
terminal 6 and ground on place transolver brake
B2 suffix computers), assembly.
When 28vde is applied,
open circuit exists be-

tween terminal 8 and
ground.

7. Check resistance between If no resistance, re-

terminal board TB1 ter- place transolver brake
minal 24 and pin 8 of re- assembly. If resistance
lay 1Kl. Resistance must is correct, repeatstep
be 10 to 50 ohms. 6.

8. Remove flight controller If no resistance, pro-

and check for resistance ceed to step 10. If
between mating aircraft short appears, proceed
connector pins 33 and 34. to step 9.

9. Check aircraft wiring to Repair or replace
determine type direction- switch. (When direct-
al gyro caging switch ional gyro is not caged,
used. Check out switch no short exists between
operation. pins 33 and 34.) Repeat

step 3.

TROL BLESHOOTING (Sht 37 of 55)
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10. Check continuity of air- If continuity exists,pro-

craft cabling between ceed to step 11. If no
computer connector pin continuity, repair wir-
3 and flight controller ing and proceed to step
pin 5. 11.

11. Check diode 2CR2 in Replace diode 2CR2 if
flight controller (be- defective and proceed
tween connector pins 5 to step 12. If diode is
and 6 in CG117-517. Not good, proceed to step
used in CG515). 12.

12. Check turn command If switch continuity
switch operation in flight cannot be obtained, re-
controller between con- pair wiring or replace
nector pins 34 and 5 switch as necessary.
CG117-517 (open circuit Return to step 3. In
with TURN command CG515, if open circuit
knob in center detent: exists, check 2CR10 as
short circuit when out of well as TURN switch,
detent). On CG515 use
pin 2-33 instead of
33.

13. Check continuity between If continuity exists,
computer connector pin proceed to step 14. If
3 to computer terminal no continuity, repair
board TB1 terminal 34 wiring in computer and
(terminal 63 on B2 suf- proceed to step 14.
fix computers).

14. Check diode 1CR3 be- If diode is good, pro-
tween computer connect- ceed to step 15. If
or pins 34 and 26 (diode diode is defective, re-
CR7 between pins 63 and place it and proceed to
6 in B2 suffix computers). step 15.

15. Check wiring in computer If wiring is good, re-
from TB1 terminal 26 to turn to step 5, If wire
relay K1 pin 3 (from ter- is open, repair and re-
minal 63 in B2 suffix com- turn to step 1.
puters).

TROLBLESHOOTING (Sht 38 of 55)
FIGURE 4-3

August, 1970 Page 4-43



KING
H 14

AUTOPILOT

TROUBLE TEST PROCEDURE CORRE CTIVE ACTION

16. With an ac voltmeter If ac voltmeter shows a
connected between jacks voltage change, but
28 and 1, perform the multimeter does not
heading hold and phas- (connected as instruc-

ing ground check out of ted in figure 3-1), re-

figure 3-1. move A5 card and
troubleshoot it accord-
ing to overhaul manual.
If no voltage change,
proceed to step 17.

17. Repeat step 16 with ac If ac voltmeter shows
voltmeter connected be- voltage change, check
tween jacks 53 and 1. aircraft wiring from

computer connector
pins 53 and 28 to the
normally closed con-
tacts on heading select
switch. If no voltage
change, proceed to
step 18.

18. If in steps 16 and 17 If ac voltage is same
there was a voltage as appeared in steps
(other than zero) at the 16 and 17, proceed to
start, connect the ac step 19. If ac voltage is
voltmeter between jacks different, proceed to
54 and 1 and repeat steps step 23.
16 and 17.

19. Check voltage at com- If 28vde is present
puter jacks 48 and 50 prior to engagement,
(-) before and while en- but not after engage-

gaging autopilot. It must ment, proceed to step
be a constant 28vde. 20. If 28vde is con-

stant, proceed to step
22,

20. Move TURN command If 28vde appears, pro-

knob out of detent while ceed to step 21. If 28
monitoring jacks 48 and vde does not appear,

TROU3LESHOOTING (Sht 39 of 55)
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50 (38vde must reappear), check diode 2CR2 in
flight controller (be-

-NOTE-Tests 20 and 21 in tween pins 5 and 6).Re-
systems with CG117 place as necessary.
-517 only.

21.Check normally closed Replace switch, diode,
contacts of flight con- or repair flight con-

trol turn command switch troller wiring as nec-

2S4. Check diode 2CR3 essary.
in flight controller and
the normally closed con-

tacts of NAV switch
2S3B.

22.Check continuity of wir- Repair wiring or re-

ing from computer con- place diode as neces-

nector pin 48 to TB1 sary. If wiring and
terminal 29, to terminal diode are good, re-

37, to relay K3 pin 4 place 1K3 relay.
(from pin 48 to TB1 ter-
minal 8, to terminal 7,
to relay K3 pin 4 in B2
suffix computers). Check
diode 1CR9 (diode 1CR3
in B2 suffix computers).

23.Check directional gyro If no voltage, refer to
transmitter for 26vac on aircraft wiring and
rotor pin 52 to ground. trouble shoot ac source

voltage. If 26vac is
present, proceed to
step 24.

24.Check directional gyro If transmitter is bad,
transmitter for open in repair or replace
rotor and stator windings gyro. If transmitter is
(across pin 52 to ground good, proceed to step
for rotor; pins 44, 45 and 25.
46 for stator).

TROUELESHOOTING (Sht 40 of 55)
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25. Disconnect patch cable If windings are open,
from computer. Check replace transolver. If
continuity of transolver windings are good, pro-

stator windings (pins 44, ceed to step 26.
45, and 46 on computer
connector).

26. Check resistance of sig- If winding is open, re-
nal winding between TB1 place transolver. If
terminal 10 and relay winding is good, proceed
1K1 pin 2. It must be 10 to step 27.
to 50 ohms.

27. Check continuity from If relay 1K1 contact is
relay 1K1 terminal 2 to open, replace relay.
TB1 terminal 63.

After engagement, air- Perform roll and yaw cen- If procedures cannot be
craft shifts to and holds tering adjustments offigure performed, trouble-
an incorrect heading (for 3-1. shoot according to first
a system without heading trouble listed under test
selector). 8, Heading.

Autopilot always takes up Perform checks of test 2, Troubleshoot according
same heading (for a sys- Switching. to first trouble listed
tem without heading selec- under test 8, Heading.
tor).

Marginal heading perform- 1. Perform checks of test Perform corrective
ance exhibited by sluggish- 7, Roll Axis. action which is called
ness, roll oscillation, head- for in referenced test.
ing wander, etc. If trouble is not remov-

ed, proceed to step 2.

2. Have directional gyro If trouble is not remov--

system checked for ed,proceed to step 3.
proper gyro action.

3. Troubleshoot heading
system according tofirst
trouble listed under test
8, Heading.

TROUBLESHOOTING (Sht 41 of 55)
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The following heading selector problems
apply to H 14 type heading selectors
(CG136). When troubleshooting a flight
director type heading selector, the
same general procedures can be used,
but refer to the aircraft wiring for
connector pins.

With heading se - 1. Check option selector If it is in proper posi-
lector exigaged, plug on computer. It tion and relay is in
aircraft does not must be at position 4 place, proceed to step
fly selected head- and either a dummy or 2.
ing good relay must be in

K3 relay position.

2. Make checks of test 2, Corrective action is
Switching, which concern listed in reference test.
heading selector engage- If switch is good, pro-
ment and disengagement, ceed to step 3.

3. Check directional gyro If directional gyro can-
for caging and uncaging. not be uncaged, replace
It must be uncaged to it. If directional gyro
permit heading selector uncages properly, pro-
to operate. (If pilot ne- ceed to step 4.
glects to uncage gyro,
he experiences this
trouble).

4. Remove heading selector If either a short circuit
and check for a resist- or an open circuit ap-
ance between pins N and pears repair heading
P on its connector. selector. If a resist-

ance appears, proceed
to step 5.

5. Hold heading selector If either resistance is
engage knot in and check different than in step 4,
for a resistance (same open circuit exists. Re-
resistance obtained in pair heading selector
step 4) between pins P engage switch. If re-

and F on its connector. sistance is correct,pro-
ceed to step 6.

TRO JBLESHOOTING (Sht 42 of 55)
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-NOTE- On systems with
four-switch flight
controllers, refer
to flight controller
schematic diagram
and check HDG SEL
switch and relay
coil.

6. Check heading selector If improper results are
for resistances between obtained, repair head-
pins A and C, B and C, ing selector. If proper
and B and A. The re- results are obtained,
sistances must be iden- proceed to step 7.
tical.

7. Check continuity of air- Repair aircraft wiring
craft cabling between pin if continuity is not ob-
P on connector which tained. If wiring is
mates with heading se- good, proceed to step 8.
lector and jack 1 and be-
tween pin F and jack 28.

8. Check continuity of air- If an open circuit is
craft cabling betweenpin found, repair aircraft
A on the connector which wiring. If continuity to
mates with the heading first trouble listed
selector and jack 33, be- under test 8, Heading.
tween pin B and jack 34,
and between pin C and
jack 32.

I

Heading selector commands 1. With autopilot engaged, If voltage changes,
heading even when disen- . connect ac voltmeter be- troubleshoot relay 1K3
gaged, tween jacks 53 and 1. operation as in first

Rotate heading selector trouble under test 8,
without engaging. Volt- Heading. If voltage does
age on ac voltmeter must not change, proceed to
not change. step 2.

TROUBLESHOOTING (Sht 43 of 55)
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2. Connect ac voltmeter to If voltage varies,
jacks 28 and 1 and repeat troubleshoot heading
step 1. selector switch.

Yaw mistrim with head- Remove heading selector If continuity exists with
ing selector engaged and check for continuitybe- switch engaged, re-

(performs satisfactorily tween pins E and H of head- place relay 9K4 in head-

when heading selector is ing selector. There must be ing selector (or infour-

not engaged). continuity when heading se- switch flight controllers
lector engage knob is at its if so equipped).
out position and no contin-

uity when engage knob is at
its in position.

9. OMNI COUPLING

Before referring to any of the following
troubles, be sure the roll axis and head-
ing functions are operating properly.

Autopilot does not react 1. Check that option se- If these are correct,
to an omni signal, NAV lector plug is in proper proceed to step 2.
switch stays engaged. position. Check that re-

lay K3 is installed. Check
that A5 and A6 cards have
correct part numbers.

2. Turn navigation receiver If signal into autopilot
on to test VOR frequency is different or is not
or to frequency that present, troubleshoot
causes needle movement. aircraft wiring to nav-

Check jacks 12 and 13 igation receiver. If
for same voltage as is signal is correct, pro-
at VOR needle. ceed to step 3.

3. Repeat step 2 between If no voltage, repair
TB1 terminals 72 and 61 wiring from pins 12 and
(between terminals 16 13 on terminals 72 and
and 60 on B2 suffix com- 61 (or 16 and 60). If
puters). voltage is correct, pro-

ceed to step 4.

TROUBLESHOOTING (Sht 44 of 55)
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4. Tune in a localizer fre- If autopilot responds,
quency that deflects repair omni/ILS option
needle on VOR indicator. card. If system does
With NAV switch on, not respond, proceed
check for autopilot re- to step 5.
sponses.

5. Remove flight controller. If no continuity, re-

Check continuity between place switch 2S3B. If
flight controller con- continuity exists, pro-
nector pins 14 and 4 with ceed to step 6.
NAV switch held ON.

6. Check aircraft wiring If no continuity, repair
from flight controller aircraft wiring.
connector pin 4 to com-
puter connector pin 6.

Aircraft flies off selected 1. Perform checkout pro- If problem still exists,
omni radial. cedures for roll axis, proceed to step 2.

and omni and localizer
centering in figure 3-1.

-NOTE- A direct cross wind 2. Calibrate omni signal to If problem still exists,
produces about one- autopilot according to check out omni/local-

half dot offset for VOR requirements (refer izer option card accord-

each 10 knots of wind. to coupling requirements ing to overhaul manual.
in Section VII).

Aircraft flies "S" turns 1. Perform checkout pro- If checkout is satisfac-

along a selected omni radial. cedures for roll axis, tory proceed to step 2.
and omni and localizer If checkout is not satis -

centering in figure 3-1. factory, troubleshoot
(Particular attention the area causing prob-
should be made to head- lem.
ing input when checking
omni).

2. Calibrate signal to auto- If problem still exits,
pilot according to VOR proceed to step 3.
requirements (refer to
coupling requirements
in Section VII).

TROUBJ ESHOOTING (Sht 45 of 55)
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3. Calibrate heading input If problem still exists,
on omni. troubleshoot omni card

according to overhaul
manual.

10. ILS LOCALIZER COUPLING

Before referring to the following troubles,
be sure the TURN command knob, the ILS/
VOR switch and the OBS needle are oper-

ating properly. Also, the roll axis adjust-

ments in figure 3-1 must first be performed.

Autopilot does not react Troubleshoot same as first
to or couple on to a trouble under test 9, Omni
localizer beam. Coupling.

Hardover reaction when 1. With a localizer fre- If autopilot reacts to
ILS/VOR is engaged. quency selected on re- heading selector,

ceiver, rotate heading troubleshoot relay 1K3
selector. There must in computer. If no re-
be no reaction in roll action, proceed to step
axis. 2.

2. Check the signal at jacks If the signal is high,
12 and 13. The signal the navigation receiver
must be less than 5mv.. is the source of trouble.

If signal is normal,
trouble shoot the ILS
card A6 according to
the overhaul manual.

Aircraft initially turns the Check calibration of local- If calibration is correct,
wrong way at ILS engage- izer signal being applied troubleshoot A6 card
ment but then tracks the to autopilot (refer to coup- according to overhaul
beam satisfactorily. ling requirements in Sec- manual.

tion VII).

-NOTE- Engagement be-
fore reaching three
dots offset may
cause this symptom.

TROUBLESHOOTING (Sht 46 of 55)
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Autopilot flies aircraft 1. Turn navigation re- If signal is higher than
more than one-half dot off ceiver on and tune it to 5mv, trouble is in
beam center. an unused localizer localizer receiver. If

channel. Check for less a proper signal is ob-

than 5mw at jacks 12 tained, proceed to
and 13. step 2.

2. Check for continuity be- If continuity does not
tween jacks 13 and 1. exist, replace comput-

er chassis. If trouble
is not removed, pro-

ceed to step 3.

3. Perform roll axis and If trouble is still pres-

localizer centering ad- ent, troubleshoot A6
justments in figure 3-1. card according to over-

haul manual.

After glideslope engages Check calibration of local- If calibration is correct,
localizer beam tracking izer signal being applied troubleshoot A6 card
becomes erratic. to autopilot (refer to coup- according to overhaul

ling requirements in Sec- manual.
tion VII).

11. AUTOMATIC TRIM
(Pneumatic MG112

for DG1009, see
Section 11. A)

Perform all of the test procedures for any
automatic trim trouble listed and for any
automatic trim trouble that is not listed.
See unit overhaul manual.

Typical indications of auto- 1. Check name plate on dif- Replace switch if nec-

matic pitch trim troubles ferential pressure switch essary.
are as follows: for the proper number.

Does not appear to be 2. Check trim cable ten- Adjust tension if nec-
operating. sion (10 lb. minimum) essary. Clean trim

cable if it shows signs

TROUBLESHOOTING (Sht 47 of 55)
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Runs constantly. of slipping as evidenced
by the presence of

Runs in one direction aluminum dust.
only.

Causes a bump and a 3. Use a spring scale to If force is over 15 lbs,
mistrimmed condition determine force requir- proceed to step 4. If
when autopilot is dis- ed to pull pitch trim force is below minimum,
engaged. cable and move pitch proceed to step 6.

trim system. (Autopilot
Corrections are sluggish. must be disengaged. )

Force must not exceed
15 lbs.

4. Relieve pitch trim cable If drive pulley is not
tension and check pitch free, repair or replace
trim servo drive pulley pitch trim servo. If
for freedom of move- drive pulley is free,
ment. proceed to step 5.

5. Check the force required Find any remaining
to pull cable with pitch high friction points in
trim servo disconnected. pitch trim system. Re-
Force must be less than lieve friction as neces-
15 lbs. sary.

6. Check air pressure to If pressure is low, cor-
elevator servo for proper rect it. If proper pres -

pressure. sure is indicated, pro-
ceed to step 7.

7. Check for leaks in pneu- If leakage occurs, re-
matic lines from pitch place lines. Proceed to
trim switch to pitch step 8.
trim servo.

8. Disconnect pressure lines If nozzle size is cor-
from pitch trim servo. rect proceed to step 9.
Using a flashlight, look
into the pitch trim servo
fittings to check for

TROUBLESHOOTING (Sht 48 of 55)
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proper nozzle size.
(To check size, refer to
color code in the supple-
mentary data, Section
VIII).

9. Install a pressure gauge If there is no pressure
using a tee fitting to to either side of pitch
each of the pressure trim servo, proceed to
lines (0 to 15psi) from step 10. If pressure is
pitch trim switch to present, remove ele-

pitch trim servo. Con- vator servo valve and
nect air pressure to interchange it with
autopilot system with rudder valve. Mount
computer connected to trim switch on new
patch cable, connect a valve and repeat step 9.
de meter to jacks 38 and If pressure is still
39. Engage the autopilot present, overhaul the
and center de meter with differential pressure
PITCH command wheel. switch.
There must be no pres-

sure to either side of
pitch trim servo.

10. Rotate PITCH command If the pressure indica-

wheel to obtain a differ- tion does not switch to
ential voltage reading of one gauge, overhaul
2 to 3 volts. Pressure the pitch trim switch.
must switch to indicate If the pressure switches
approximately 75°/o of normally, but the pitch
system pressure at one trim servo does not run
of the gauges. At this overhaul the servo. If
time the pitch trim servo the pressure switches
must start to turn. Ro- on and off and the pitch
tate PITCH command trim servoruns and
wheelin opposite direct- stops normally, pro-

ion to establish null on ceed to step 11.
de meter. Pressure must
indicate zero on both
gauges before differential
voltage indicates zero.
Pitch trim servo should
stop.

TROUBLESHOOTING (Sht 49 of 55)
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11. Reverse rotation of Same as step 10.
PITCH command wheel
to conduct tests to the
opposite side of the
pitch command system.
Tests and results must
be same as step 10.

11A. AUTOMATIC TRIM
(Electric DG1009)

Perform all of the test procedures for
any automatic trim trouble listed.

Typical indications of auto-
matic pitch troubles are
as follows:

Does not appear to be 1. Make sure that pitch
operating. servo amplifier is func-

tioning properly. Check
Runs constantly. by moving pitch com-

mand wheel and watch
Runs in one direction for pitch trim meter
only. indications

Causes a bump and a 2. Check failure monitor Check to see if drive
mistrimmed condition light. If it lights after voltage is being applied
when autopilot is dis- a pitch mistrim has to trim motor. If man-

engaged. been present for 20 sec- ual electric trim is
onds, indicates mal- available check for

Corrections are sluggish. function. proper operation of it.

3. If trim runs constantly Check for shorted
remove connector from relay.
DG1009. If motor con-
tinues to run, problem
is in aircraft wiring or
trim motor circuit.

TROUBLESHOOTING (Sht 50 of 55)
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If trim runs only in one If no output check DG
direction check output volt- 1009 as per overhaul
age from DG1009. Up trim manual.
should give 25 ± 2vde be-
tween pin L (+) and M (-).
Down trim should give 25
±2vde between pins N (+)
and P (-).

If trim runs slowly check See manufacturers rec-

motor and gearing for bind- ommended procedure.
ing.

12. SERVO VALVES (INSTALLED IN AIRCRAFT)

Conduct all of the test 1. Install test gauges in
procedures listed for any servo valve test ports.
suspected servo valve
trouble.

2. Connect a de meter to
applicable patch cable
jacks of servo valve be-

ing tested as follows:

(a) Rudder jacks 41 and
42.

(b) Alleron jacks 22 and
23.

(c) Elevator jacks 38 and
39.

3. Apply pneumatic pressure
to the autopilot. With ATT
GYRO switch on patch
cable at TEST, engage the
autopilot.

TROUBLESHOOTING (Sht 51 of 55)
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4. Adjust the applicable If the meter cannot be
centering adjustment on adjusted to zero, pro-

the computer chassis to ceed with testing. The
obtain a reading of zero computer adjustable
on meter connected to . resistor does not con-

servo test jacks. When trol that particularaxis
servo test meter reads during checkout pro-

zero, test gauges must cedure. (See example
read equal pressure in test 4, Pitch Axis,
within 10a/o. for computer R1 PITCH

ADJ resistor. ) If the
pressure gauges do not
equalize when meter is
at zero, remove valve
and check it according
to the overhaul manual.
This check may be per-
formed in the aircraft
if valve adjustments
are accessible. If the
pressure gauges equal-

ize, proceed to step 5.

5. Rotate centering adjust- If voltage on meter can-
ment to read 6. OV mini- not be adjusted to a
mum on meter. reading above 6. OV,

tr oubleshoot the system
for short or high re-
sistance between signal
and power grounds. The
computer adjustable
resistor does not con-
trol that particular axis
during the checkout pro-
cedure. (See example in
test 4, Pitch Axis, for
computer R1 PITCH
ADJ resistor) If the
voltage does adjust a-
bove 6. OV, the pressure
gauges should read 0 to
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1psi on one side and the
following minimums per
system on the other
side:

a. 7. 0 for a 7. 5 sys-
tem.

b. 9.0 for a 10.0 sys-

tem.

c. 11. 5 for a 12. 5 sys -

tem.

d. 13. 0 for a 15. 0 sys-
tem.

If these readings can or
cannot be obtained, pro-
ceed to step 6.

6. Reverse indicated volt- Readings should be the
age by rotating the ad- same as procedure 5,
justment in opposite except to the opposite
direction. side of the system. If

these readings cannot
be obtained, check ser-
vo diaphragms for leak-
age. Then adjust the
valve according to the
overhaul instructions.
If valve cannot be ad-
justed it must be over-

hauled.
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AUTOPILOT

TROUBLE TEST PROCEDURE CORRE CTIVE ACTION

13. ATTITUDE REFERENCE COUPLER (INSTALLED IN AIRCRAFT)

The following test procedures check out coupler calibration.

Attitude reference coupler Roll Axis
out of calibration. 1. Perform roll axis auto-

pilot checkout procedure
in Figure 3-1 prior to
performing the following
steps.

2. Connect a de meter to
roll axis jacks 22 and 23
as indicated in the auto-
pilot checkout procedure.

3. Loosen attitude gyro that
drives coupler.

4. Engage the autopilot and
rotate TURN command
knob to a full right turn.

5. Tilt attitude gyro so that
instrument panel indica-

tor reads 30 degrees bank.

6. Adjust the coupler roll If the meter cannot be
adjust variable resistor adjust to zero with roll
so that meter connected adjust variable resistor,
to roll servo reads zero. replace coupler.

7. Check the left turn com-
mand by performing steps
1 through 6 in the oppos-
ite direction.

Pitch Axis

1. Perform the autopilot
checkout procedure infig-
ure 3-1 prior to perform-
ing the following steps:

TROU 3LESHOOTING (Sht 54 of 55)
FIGURE 4-3
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AUTOPILOT

TROUBLE TEST PROCEDURE CORRECTIVE ACTION

2. Connect a de meter to
jacks 35 and 1. Adjust
the PITCH command
knob on flight controller
for zero volt on the
meter.

3. Move meter leads to jacks
38 and 39. With ATT
GYRO switch at TEST and
autopilot engaged, adjust
1R1 pitch adjust resistor
for zero volt on meter.

4. Move ATT GYRO switch
to NORMAL.

5. Move PITCH command
knob to full nose DOWN
command.

6. Tilt attitude gyro nose
down until attitude indi-

cator on instrument panel
reads 18 degrees nose
down.

7. Adjust pitch adjust re- If meter cannot be ad-
sistor on coupler for justed to zero, replace

zero volt on meter con- coupler.
nected to jacks 38 and 39.

8. Repeat steps 5, 6, and 7 Same as step 7.
for nose up condition.

TROUBLESHOOTING (Sht 55 of 55)
FIGURE 4-3
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CR4 CR5

(WHT-BLK)S 3(YEL-BLK

2(YEL-RED) (CI

(YEL)lO 4(YEL-BLU) '¯4. ¯4.7

CR3 6(ORN) CR6 CR7
J (GRN)9 S(BRN) CRB

CRJ 7(WHT]
(GRY)ll 12(SLK) 9

WHT-BLK YEL-BLK

CR2 13(RED)
YEL-RED

I(8LK)
GRN YEL-BLU

Q2
T2

QI

3K

R4 R3
1750 1750

(PART NO. 200-0102-00/01 (Z951349-1, 2) AND
200-0092-00/01 (Z956328-1, 2)

CR4 CRS
TI

WHT-BLK)8 3(YEL-BLK) ¡CI
2(YEL-RED) 4.7 47

CR3 (YEL)lO 4(YEL-BLU)

6(ORN) CRS -

-C

CR (GRN)9 5tBRN) C 9 - - -

7(WHT)

CR2 (GRY)ll I2(BLK)
13(RED)

f(BL

Q2 RI

QI

3K

(PART NO. 200-0090-00 (Z950849-1) AND

NOTES:
200-0101-00 (Z956329-1)

1. ALL RESISTANCES IN OHMS AND ALL CAPACITANCES
IN UF UNLESS OTHERWISE SPECIFIED.

2. INDICATES PIN ON CONNECTOR J1.
3. USED ON 200-0102-01 (Z951349-2) AND 200-0092-01 (Z956328-2) ONLY

FIGURE 4-5 POWER SUPPLY CARD (A4) - SCHEMATIC DIAGRAM
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C4

® )l
R39,I33K 70 .R23 Ril T

I 511K 2OK R40 O
C5 RI9

R33 R22 0.01 R4I 287K
4

K7 K6 R31 2.4 MEGO R29
08 >IOK

7 162MEGO

C3 5 IK
24R

6
KS

5.l lK 31.6K 06 CR2 R30
^'0.1

Ri6 K6

8
A CR3

CO747K CIO 05 SE E 6,98K K7 6

5
IK5 28

R25 31.6 CO R35
LOCALIZER OMNI 5.62K O.OI R24

5 287K
- L .

R 4
K6 RIS

GLIDE SLOPE RIO R38 2.4 MEGO C6 i 5 37K
5.62K V.".

2OOK OOI R7Q3 Ri2 499K 3
COLOR DOT

CI 51. R2
IOK

KB
KB CO33 14

01 CRI R "0.047 6.9 K 4 5 7
o

o4 Q2 SELECT A
oooo R)3 Og 10
8 7 6 5 R32 R3,5I IK Q4 10K 2

R RS 215K C2
6 237K

1234567 W.
ooooooo 169K R9 70ooooooo - W. 3

l4 |3 12 l i 10 9 8 215K 7

K6, K7
RELAY BASE DIAGRAMS

NOTES:

1. ALL RESISTANCES ARE IN OHMS AND ALL CAPACITANCES
ARE IN UF UNLESS OTHERWISE SPECIFIED.

2. -INDICATES PIN ON CONNECTOR Jl.
3. -INDICATES RELAY K6 CONTACT USED ON PART NO. 200-0096-00/01

(Z950852-1, 2) CARDS.
4. TRANSISTORS Q3 AND Q4, AND Q7 AND Q8 ARE MATCHED PAIRS.
5. TRANSISTORS Q1 AND Q2, AND Q5 AND Q6 ARE MATCHED PAIRS.
6. CAPACITOR C10 IS 10 UF ON PART NO. 200-0096-00 (Z950852-1)

CARD, 14UF ON PART NO. 200-0096-01 (Z950852-2) CARDS.
7. NOT USED ON PART NO. (Z950852-1) CARD.

ILS CARD (A6) SCHEMATIC DIAGRAM
FIGURE 4 -7
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TBI RI T

4.44K
ci

BRN BLU
9.53K 6.8 NT2 BL J

ORN

ENL
29 Q5

SAME AS TBI

BLK C2

R6 RS

I2K 15
RI2

GY 12K

I
dl|A B C D 11 _E : G .4 M P VY QRUX WTS

NOTE:
ALL RESISTANCESARE IN OHMS AND ALL CAPACITANCES ARE
IN UF UNLESS OTHERWISESPECIFIED.

FIGURE 4-11 DG104A NAVIGATION RECEIVER ADAPTER -

SCHEMATIC DIAGRAM
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KIN G

TBI TK

RI I
Cl I

BRN T1
BLU

IO.5K 6.8 RNT2 BL J

Q50.2.
K3 GRN

SAME ASTBI

C2 BLK

R4 - R6-
3K 3\6 >

T3 ORNR7 27K
QI

i l2K -

i YEL s,C3 s,C4
BRN 0.001 6.8

R
R2

Q2

i BLU R9 i
Q6

I RED Q3

PR
12K

RI2 C5
12K 15

GY I2K
Q4 CRI

CR2

4 - -- - -- - --- - - - -- 3

JIA B C DH E L P VYQRU

NOTE:

1.ALL RESISTANCESARE IN OHMS ANDALL CAPACITANCESARE IN UF
UNLESS OTHERWlŠE SPECIFIED

FIGURE 4-12 DG104B NAVIGATION RECEIVER ADAPTER -

SCHEMATIC DIAGRAM
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RI

39K

CRI CR2

CR3 CR4

R2
TI

R3

39K CW

CR5 CR6

CR7 CRS

R5 39K

R6 39 K

CR9 CRIO

CRII CRI2

T2
RR

9
33

9 K R8 3 K I

-- CRI3 CRI4 CW
•T3 CRI5 CRRI6

A B

39K I 425

BCDEF G HJ KLMNPQRS

CAGE
INTERLOCK

o o

FIGURE 4-14 DG114A ATTITUDE REFERENCE COUPLER -

SCHEMATIC DIAGRAM

August, 1970 Page 4 -77



KING

ALT
MASTER

NAV

NC

NO

PITCH COMMAND
CRI

NC

CCW _ _ _ _ _ ., _ _ - - - - - -. NO
TURN COMMAND NC

im -

AIOK

NC

NO

CCW C I

I l 24 16 20 26 30 28 22 IS 33 34 i4 10 7 32 1 2l 23 13 4 12 18 17 36

NOTE: ON OLDER MODELS PINS 16,26,28, AND 15 ARE NOT USED.

FIGURE 4-15 FLIGHT CONTROLLER (THREE-SWITCH ROCKER
TYPE) - SCHEMATIC DIAGRAM
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12 2l

DSI DS4
COLOR DOT

E4
I 2

E5 E5
2 I

E2
DS2 DS5

I 2 2 I
El

DS3 DS6
-- BASE DIAGRAM

OF
RELAY K9

ALT ENGAGE ILS/VDR HDG SEL
T T T TNCC

S2B IB 3B S68
42

NO -- --

5
CRI I

PITCH COMMAND
S2A IA S3A 6A

CCW
2 I

TURN C AND 2
CR3 ' 2S2 2SI

CAM 5 PITCH
2"MA DD

11 24 16 20 26 30 2822 15 33 34 7 32 · I 21 23 6 4 27 18 17 10 35 8 9 19 36 2 29 31

NOTES: I. INDICATES TERMINAL ON TBl. EXAMPLE SHOWS TERMINAL 4,

2. INDICATES LUG OR STUD TERMINAL.

FIGURE 4-16 FLIGHT CONTROLLER (FOUR-SWITCH ROCKER
TYPE) - SCHEMATIC DIAGRAM
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Section V
MAINTENANCE

1. GENERAL. Maintenance of the H-14 Autopilot is simplified due to design features that allow
individual components to be removed quickly from the aircraft, checked, replaced if nec-
essary, and returned to full operation. Standard shop tools are used to replace the compo-
nents. Aircraft down time is thus kept at a minimum.

2. MAINTENANCE.

A. Shop Practices. Maintenance of the autopilot consists of the following standard shop
practices:

(1) Periodic inspection.

(2) Periodic replacement.

(3) Periodic cleaning.

(4) Periodic lubrication.

(5) Periodic operational checkout of system.

B. Instructions. The periodic inspection, replacement, cleaning, and lubrication instructions
are listed in figure 5-1. Perform the inspection and cleaning instructions at the specified
intervals to ensure that no contaminants of any kind have or are entering the system. Per-
form the replacement and lubrication instructions as directed.

C. Operational Checkout. The periodic operational checkout procedures are provided in Section
III. These procedures niay also be required before maintenance to isolate a malfunction.

3. REPAIR/REPLACEMENT.

A. General. When a component of the autopilot requires repair, refer to the applicable
overhaul manual for repair and/or replacement instructions. A recommended spare parts
list for all components is provided in Section VI. Replacement instructions requiring
special precautions are provided in the following paragraphs.

B. Replacing Shear Pins. When replacing a shear pin, refer to the appropriate illustration
and parts list in the supplementary data, Section VIII, and observe the following instruc-
tions:

(1) Obtain a new shear pin (King part number 076-0319-00 (Z944991).

(2) Loosen the eccentric lock (8). Remove all pieces of the sheared pin from the shear
capstan (13) and shear plates (18, 19).

(3) Place a new shear pin (12)intheshear plates (18, 19) and aline the pin with the groove
in the shear capstan (13). Tap the shear plates opposite the shear pin to seat the pin
in the shear capstan groove.

(4) Position the eccentric lock (8) firmly against the shear plates (18, 19) and tighten
the screw which holds the eccentric lock.
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MAINTENANCE

COMPONENT INTERVAL PROCEDURE ACTION

INSPECTION/REPLACEMENT

Air filter in attitude
indicator and direc-
tional gyro

Systems with no 50 hours Remove and discard Replace with new air
central air filter filter filter*

Systems with central Once a year Remove and check Replace if necessary*
air filter filter

--CAUTION- FAILURE TO REPLACE FILTERS AS INSTRUCTED CAN CAUSE PREMATURE
FAILURE OF THE ATTITUDE INDICATOR AND DIRECTIONAL GYRO

*For the GG201 Attitude Indicator and GG202 Directional Gyro, use Sperry or Garwin
147828 Filters for replacement. For the GG301 Attitude Indicator and GG302 Directional
Gyro, use Aviation Instrument Mfg Corp 243-69 Filters

Air filter on pneu- 100 hours Check for oil on Replace filter cartridge
matic systems that autopilot side if oil is found. Clean all
use a wet vacuum three servo actuators.
pump Flush pneumatic system

thoroughly. Reinstall
servo actuators

--CAUTION- SERVO ACTUATORS ARE SUBJECT TO RAPID FAILURE IF OIL ENTERS THEM
FROM THE PNEUMATIC SYSTEM. THE AUTOPILOT SYSTEM BECOMES
SLUGGISH. NEVER ATTEMPT TO CORRECT THE PROBLEM BY REPLACING
SERVO ACTUATOR VALVES ONLY

Oil separator on 100 hours Check for cleanliness Clean as necessary
pneuntatic system

Relief valves on 100 hours Check for cleanliness Clean as necessary
pneumatic system

All autopilot com- As required Check for dents and Repair or replace as
ponents physical damage to necessary

cases, broken glass,
bent or broken con-
nector pins, damaged
seals between parts,
poor solder connections,
etc

Air filter cartridge 500 hours Remove and discard Replace with new air
on pneumatic systems filter cartridge
that are dry

Maintenance Data (Sheet 1 of 2)

Figure 5-1
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MAINTENANCE

COMPONENT INTERVAL PROCEDURE ACTION

CLEANING

Oil separator on 100 hours Check for cleanliness Clean as necessary
pneumatic system

Relief valves on 100 hours Check for cleanliness Clean as necessary
pneumatic system

All autopilot com- As required Check for heavy deposits Clean with a soft brush
ponents of grease and dirt or clean cloth dipped

into dry cleaning solvent
or an alcohol base
cleaner

-CAUTION- DO NOT USE CHEMICAL CLEANING AGENTS ON COMPUTER CIRCUIT CARDS

LUBRICATION

Trim actuator 300 to 500 hours Lubricate according to
(MG112) procedure below

1. Remove four screws from plate. 3. Install plate and tighten four screws
Pull plate away from actuator (see
illustration below) 4. On MG112A actuator, lubricate felt

washer by first removing cable drum
2. Apply General Electric Co Versilube (apply 10-psi pressure as in para-

F-50 lubricant to bearings that are graph 3D). Saturate felt washer with
visible. Be careful not to get lubri- F-50 lubricant. Apply lubricant to
cant on any other part of actuator roller bearing behind washer. Install

felt washer. Install cable drum as in
yo"oLNA

NG paragraph 5D
SCREW (4)

PLATE CABLE DRUM

5CREW

LOCKlNG

LUBRICATE LUBRlCATE
BEARINGS

(M
A EL

OUT S (2)

MGil2 TRlMACTUATOR MG113 SERVOACTUATOR

Servo actuators 300 to 500 hours. Lubricate both output
(MG113) or as necessary shafts with machine

oil (see illustration above)

Maintenance Data (Sheet 2 of 2)

Figure 5-1
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CLUTCHPORT 3
CWlNRLET (NORMALLYPL 6

..

CCWINLET 4
PORT

NOTE: USE A NO. 1-72
s... SCREW (ABOUT

......

3/4-INCH LONG)
--.

. TO REMOVE
EXHAUST NOZZLES (1).

PORT

1* Nozzle [ 0. 040-inch, 0. 045-inch, or 0. 49-inch diameter] (2)

2 O-ring seal (2)

3* Cable drum (1.25-inch or 2.0-inch diameter)

4 Locking cup

5 Nylok screw

6 Felt washer (not used on MG112B)

NOTES: 1. MG112A illustrated.
2. * See the supplementary data in Section VIII for part number and aircraft

application of nozzles and cable drums.
3. ( ) Indicates quantity other than one.

FIGURE 5-2 MOUNTING CABLE DRUM ON TRIM ACTUATOR
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MAINTENANCE

C. Replacing Trim Actuators. (See figure 5-2.) Whenever a trim actuator is replaced, save
the nozzles (1). New trim actuators are not supplied with the nozzles. Nozzles are removed
by installing anumber 1-72 screw (about 3/4-inchlong) in the nozzle and pulling it out of the
O-ring seat.

D. Mounting Cable Drum on Trim Actuator. (See figure 5-2.) When mounting a cable drum on
the trim actuator, observe the following instructions:

(1) Apply filtered air at 10-psi pressure to the CW and CCW inlet ports to keep the output
shaft from turning.

(2) On MG112A Trim Actuators, lubricate the felt washer (6) and actuator bearing as
instructed in the maintenance chart, figure 5-1. Install the felt washer. Turn the
cable drum (3) into place on the output shaft until it lightly contacts the output shaft
bearings. Loosen the cable drum one-eighth turn.

(3) Disconnect the filtered air supply from CW port. Install the locking cup (4) and nylock
screw (5) to secure the cable drum (3) in place.

E. Replacing Servo Actuator Diaphragms. (See figure 5-3.) When replacing the diaphragm
in the servo actuator, observe the following instructions:

(1) Remove magnetic valve (3) by removing four screws (1) and lock washers (2).

(2) Remove two orifices (4).

-NOTE- Inspect O-ring seals (5) on each orifice for damage. Replace if necessary.

(3) Remove bracket (16) by removing four nuts (17) and key washers (18). Remove four
key washers (19).

-NOTE- Inspect key washers (18, 19) for signs of breaking. Replace if necessary.
Key washers can normally be bent four to six times before breaking.

(4) Remove items 20, 21, 22, and 23 as an assembly by turning caps (20) to disengage
the assembly from slots in housing.

(5) Remove caps (20) by removing four nuts (21). Separate caps from cup assembly (23).

(6) Remove diaphragm (22) from cup assembly (23). Discard diaphragm.

-NOTE- When installing a new diaphragm and reassembling the parts, refer to the
inset view (figure 5-3) and observe the following precautions:

(a) Dust diaphragm with talcum powder prior to installation.

(b) Diaphragm must be installed on cup assembly with bead facing in.

(c) Key washers must fit in slots on bracket (16) and not overlap onto bracket.

(d) Torque nuts (17, 21) to 35 inch-pounds.

August, 1970 Page 5-5



KING

DIAPHRAGM AND KEY WASHER
INSTALLATION

NUT CAP
21* 20

N
Dl EHRAGM

KWAK

A C SEM DIA H

GNM

22

23
(PISTON)

' 2]*

17*4

EXHOARUST 13

14

10

12 *TORQUE
REQUIREMENT -

15 OUTPUT 11 35 IN-LB

PORTS

FIGURE 5-3 REPLACING SERVO ACTUATOR DIAPHRAGM
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MAINTENANCE

Index to Figure 5-3

1 Nylok screw (4) 13 Gasket
2 Lock washer (4) 14 Washer (gasket)(2)
3 Magnetic valve 15 Nylok screw (6)
4* Connector orifice (2) 16 Bracket
5 O-ring seal (4) 17 Hexagon plain nut (4)
6 Nylok screw (2) 18 Key washer (4)
7 Gasket 19 Key washer (4)
8 Cover plate 20 Cap (2)
9 Washer (4) 21 Hexagon plain nut (4)

10 Washer 22 Diaphragm (2)
11 Nylok screw (5) 23 Cup assembly (2)
12** Pressure switch

-NOTE- 1. * See the supplementary data in Section VIII for part numbers and aircraft
application of orifices in each axis. Each servo actuator uses two orifices of
the same part number.

2. ** Installed only on the elevator servo actuator in a system which has the
pneumatic optional automatic pitch trim system. When installed, items
12 through 15 replace items 6 through 11.

3. ( ) Indicates quantity other than one.
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Section VI
RECOMMENDED SPARES LIST

1. GENERAL. This section provides a listing of the recommended spare parts for the various
components of the H-14 Autopilot. This listing is based on the following assumptions:

A. Spares list is based on field level repair in a qualified instrument shop using the appli-
cable overhaul manual of the latest issue.

B. Quantities are based on support of 10 aircraft systems with all options included.

2. RECOMMENDED SPARES LIST. The following spares list is divided into three basic areas:
H-14 components (or devices), an assembly or part of the device, and a piece part of an
assembly. The assembly or part of the device is indented one space under the device and the
piece parts are indented one space under its applicable assembly.

Recommended Spares List

RECOMMENDED
PART NO. DESCRIPTION SPARES

BGl74, BG274, or BG374 COMPUTER 1
Z938877-1

. Semiconductor device, diode (CR1) 1
Z938875 . Tube, current regulating (RT1) 2
Z986840-1

. Resistor assy 1
Z968996-1

. Transolver and brake assy (AS) 1
Z983983-1

. Relay, dummy (K3) 1
Z951197-2

. Servo amplifier and modulator card 1
A1, A2, A3

Z938673 . . Transistor (Q3, Q4) 2
Z983291-2

. . Transistor, dual (Q1, Q2) 1
Z938696-2

. . Transistor (Q5, Q6) 1
Z951161-1 or Z937463-1

. . Transformer (T1) 1
Z956329-1

. Power supply card A4 (standard) 1
Z956328-2

. Power supply card A4 (external 26 vac) 1
Z938696-1

. . Transistor (Q1, Q2) 1
Z937463-4

. . Transformer (toroid assy) (T1) 1
Z951038-1

. . Transformer (T2) 1

Z974770-1 HEADING HOLD ONLY CARD ASSY. A5, A6 1

Z974772-5 HEADING|ILS/OMNI/ CARD ASSY 1
AS, A6

CG136A or HEADING SELECTOR 1
CG136B (No spares recommended)

CGS15 FLIGHT CONTROLLER 1
With Pitch Sync

088-0162-05 Panel Front 1
133-0057-01 Variable Resistor and Switch Assy. 1
133-0064-00 Variable Resistor 5K 1
148-5007-00 Motor and Gear Head 1
031-0121-00 Push Button Switch 2
031-0122-00 Push Button Switch 2
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RECOMMENDED SPARES LIST

Recommended Spares List (Cont)

RECOMMENDED
PART NO. DESCRIPTION SPARES

CG217, CG317, FLIGHT CONTROLLER 1
CG417, or
CG517

*
. Panel, front 1

Z951653-2
. Variable resistor and switch assy 1

433058-24
. Resistor, variable 1

941337-2
. Switch 3

* Refer to overhaul manual for part number of front panel

GG205 TURN AND BANK INDICATOR GYRO 1
SK86697 . Wiper block assy 1
SK86362 . Resistance element 1

GG301 ATTITUDE INDICATOR 1
Z949590-1

. Block, brush 1
Z971589-1

. Contact arm subassy 1
Z971589-2

. Contact arm subassy 1
Z949588-1

. Variable resistor assy 1
434563 . Clamp, mounting, variable resistor 2
Z949591-1

. Slip ring assy 1
Z971582-1

. Pin, spacer 1
Z971583-1

. Variable resistor assy 1

GG302 ATTITUDE INDICATOR 1

(Order spare parts from Aviation In-
strument Mfg Corp, Houston 17, Texas)

MG112A or TRIM ACTUATOR 1
MG112B

MG112A TRIM ACTUATOR -

Z938525 . Gasket, cover, turbine 1
Z940055 . Washer, nonmetallic (felt) 1
939735 . Bearing, roller, cylindrical 2
Z945459 . Seal, shaft 1
Z945461 . Gasket, base, mounting 1
Z938515 . Gear, internal 1
Z938517 . Hub, actuator 1
456926-2

. Bearing, ball 2
457282-1

. Bearing, ball 2
Z938511 . Shaft, pinion 1
Z938518 . Gear, planetary 1
Z938519 . Gear, planetary 1
432712-2

. Bearing, ball 2
Z1990485-1

. Brake and gear assy 1
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RE COMMENDED SPARES LIST

Recommended Spares List (Cont)

RECOMMENDED
PART NO. DESCRIPTION SPARES

Z938527 . Plate, pressure 1
Z938526 . Diaphragm 2

MG112B TRIM ACTUATOR -

Z987206-1
. Bearing, ball 2

Z1990484-1
. Hub and gear assy 1

456926-2
. Bearing, ball 2

457282-1
. Bearing, ball 2

Z938518 . Gear, planetary 1
Z938519 . Gear, planetary 1
432712-2

. Bearing, ball 2
Z1990485-1

. Brake and gear assy 1
Z938527 . Plate, pressure 1
Z987223-1

. Ring, gear retainer 1
Z938526 . Diaphragm 2

MG113A SERVO ACTUATOR 1
314183 . Sleeve, bearing 2
314903 . Diaphragm 2
Z944991 . Pin, shear 6
314350A . Valve assy 1
305437 . . Plug, machine thread 4
314366 . . Gasket 2
Z954851-1

. . Air filter 4
314356A . . Plunger 4
314361A . . Coil 4
314369 . . Stud, extension 12
314353A . . Lever and spacer assy 4
Z950773-1

. . Washer, nonmetallic 4
Z949684-1

. . Pin and spring assy 4
Z950328-1

. . Gasket 2

PG51A ALTITUDE CONTROL 1
Z972313-1

. Valve, solenoid 1
Z938076-1

. Resistance element 1
MS28775-12

. Packing, preformed, O-ring 2
MS28775-146

. Packing, preformed, O-ring 2

SG28A DIFFERENTIAL PRESSURE SWITCH 1
314895 . Gasket 2
304890 . Washer, nonmetallic 4
MS28784-12

. Packing, preformed, O-ring 2
314885A . Restriction assy 4
314896 . Gasket 4

DG1009 PITCH TRIM ADAPTER 1
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Honeywell to King Part Number Conversion List

Honeywell Part Number King Part Number

EX3174, EM3274 or EX3374

Z938877-1 007-5017-00
Z938875 021-0032-00
Z986840-1 200-0103-00
Z968996-1 200-0094-00
Z983983-1 032-0014-00
Z951197-2 200-0091-01
Z938673 007-0126-00
Z983281-2 007-0127-01
Z938696-2 007-0125-00
Z951161-1 or Z937463-1 019-7026-00
Z956329-1 200-0101-00
Z956328-2 200-0092-01
Z938696-1 007-0125-00
Z937463-4 019-7026-04
Z951038-1 019-7024-01
Z974770-1 200-0095-01
Z974772-5 200-0095-00

CG217, CG317, CG417 or CG517

Z951653-2 133-0057-00
433-58-24 133-0056-23
941337-2 031-0124-00

GG205

SK86697 133-0077-00
SK86362 133-0078-00

GG301

Z949590-1 020-0011-00
Z971589-1 133-0068-00
Z971589-2 133-0068-01
Z949588-1 133-0065-00
434563 047-2037-00
Z949591-1 020-0010-00
Z971582-1 076-0414-00
Z971583-1 133-0069-00
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Honeywell to King Part Number Conversion List (continued)

Honeywell Part Number King Part Number

AUG112B

Z987206-1 147-5018-00
Z1990484-1 073-0136-02
456926-2 047-5016-01
457282-1 147-5015-00/04
Z938518 029-0122-00
Z938519 029-0121-00
432712-2 147-5017-01
Z19908485-1 029-0120-01
Z987223-1 047-2079-00
Z938526 012-1044-00

PG51A

Z972313-1 148-2002-00
Z938076-1 133-0076-00
PAS28775-12 187-1050-00
74$28775-146 187-1050-01

SG28A

314895 012-1034-00
304890 091-0115-00
PAS28784-12 187-1040-00
314885A 076-0393-01
314896 012-1035-00

A03113 Super "E"

1989608-2 015-0013-00
1989570-1 012-1029-00 .
1989672-1 012-1025-00
1989600-1 012-1030-00
1989603-1 012-1028-00
1989609-1 090-0164-00

147-5009-00
047-1951-00

1989620-1 047-1963-00
1989650-1 012-1026-00
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Honeywell to King Part Number Conversion List (continued)

Honeywell Part Number King Part Number

MG113 Super "E" (Continued)

1989649-1 012-1027-00
10020696-1 (Modif) 015-0014-00
1989572-1 012-1050-00
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Section VII
INSTALLATION AND COUPLING

1. GENERAL. This section contains component preparation, installation information, and coup-
ling information for the H-14 Autopilot. Figure 7-1 lists the autopilot components and their
leading particulars. Figure 7-2 lists the changes which must be made to add autopilot options.

2. SERVO ACTUATOR AND TRIM ACTUATOR KIT NUMBERS. Refer to the supplementary
data in Section VIII for kit numbers for a particular aircraft.

3. GENERAL INSTALLATION INSTRUCTIONS.

A. Materials and Workmanship. Use only approved aircraft materials and techniques to
install the H-14 Autopilot. Careful workmanship insures trouble free operation of the
autopilot.

B. Permanence. All components of the H-14 Autopilot must be mounted in the aircraft as
a permanent type installation.

C. Location. All equipment must be located as specified in the FAA Type Certificate or FAA
Autopilot Supplemental Type Certificate for the aircraft. Deviations from these locations
are subject to FAA approval. The following criteria must be used in selecting alternate
installation locations.

(1) The flight controller must be easily accessible and visible to both pilots when they
are in normal sitting positions. Select a position where the flight controller will not
be damaged by pilot movement in the cockpit or by seat belt buckles.

(2) The computer must be easily accessible for removal. It must be in a well-ventilated
location where it will not be subjected to physical damage by other aircraft equipment.
Allowance must be made for sway space.

(3) The servo actuators must be located so that they and the servo control cables do not
interfere with other aircraft equipment. They must be accessible for easy removal.

(4) The three gyros must be located on the instrument panel so that they are visible to
both pilots. The gyros must be within ±2 degrees of vertical in relation to cruise
attitude of the aircraft.

(5) The differential pressure switch must be mounted on the servo actuator which is used
in the pitch axis.

(6) The DG1009 Pitch Trim Adapter shall be securely mounted on any convenient place of
airframe.

(7) The trim actuator must be located so that it and the trim control cables do not inter-
fere with other aircraft equipment.

(8) The heading selector must be located on the instrument panel so that it is visible and
easily accessible to the pilot.

D. Mounting. See figures 7-3 through 7-11 for component space requirements, mounting hole
spacing, and cutout dimensions.
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INSTALLATION AND COUPLING

DIMEN-
SIONS

PART WEIGHT (INCHES) POWER
NUMBER** TITLE (POUNDS) W H D REQUIRED NOTES

CG136* Heading selector 0. 8 2. 4 2. 4 6. 9 28 vde Necessary power is sup-
plied by the computer

CG217 Flight controller 1. 3 5. 1 3. 4 2. 8 28 vde Necessary power is sup-
CG317 plied by the computer
CG417 or
CG517
CG515 2,0 5,1 3,4 4,85
BGl74 Computer 8. 0 5. 4 9. 4 15.8 28 vde, 1 amp Weight is 9. 4 lb with
BG274 or PG51A Altitude Control
BG374 installed

DG104* Navigation re- 1. 0 4. 6 2. 2 4. 5
ceiver adapter

DG114* Attitude refer- 0. 8 4. 6 2. 2 4. 5
ence coupler

GG201 Air-driven ver- 4. 6 4. 7 4. 7 8. 3 Vacuum, 4. 6

or tical gyro in. mercury

GG301 Air-driven ver- 2.7 3. 4 3. 4 7. 4 Vacuum, 4. 6 Can be substituted for a
tical gyro in. mercury GG201 Vertical Gyro

GG202 Air-driven di- 4. 4 4. 6 5. 5 6. 1 Vacuum, 4. 6
or rectional gyro in. mercury

GG302 Air-driven di- 2. 7 3. 4 3. 4 9. O Vacuum, 4. 6 Can be substituted for a
rectional gyro in. mercury GG202 Directional Gyro

GG205 Turn and bank 1. 9 3. 3 3. 3 6. 4 28 vde, 0. 38
indicator gyro amp (running)

MG112* Trim actuator 2. 5 5. 3 4. 4 4. O Pneumatic,
0. 6 scfm

MG113 Servo actuator 5. 8 7. 0 4. 1 11.0 Pneumatic, Dimensions do not include
0. 6 scfm cable drum. Three servo

actuators are used in
each aircraft

PG51* Altitude control 1. 4 2. 9 2. 9 5. 4 Necessary power is sup-
plied by the computer

SG28* Differential 0. 8 3. 9 1. 7 2. 7 Pneumatic,
pressure 0. 6 scfm
switch

DG1009* Pitch Trim . 94 5. 2 4. 6 2. 2 +28vdc Necessary power is sup-
Adapter +20vde plied by the computer.

*Designates an optional component.
**An additional suffix letter and number are used to identify specific models,

Leading Particulars

Figure 7-1
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KING
INSTALLATION AND COUPLING

4. PREPARATION OF COMPONENTS.

A. Flight Controller. The flight controller is shipped ready for use. The case for the
CG117-CG517 forms the back of the flight controller and should be permanently mounted
in the aircraft. The flight controller may be removed from the case by removing three
mounting screws. Figure 7-3 provides mounting information applicable to both three-
and four-switch controllers. The CG515 is permanently mounted in the case. The flight
controller fastens with 4 screws in the bezel. Figure 7-4 provides mounting information.

B. Computer. One or more of the following procedures must be performed to prepare the
computer for use. If no options are to be installed, perform step (1) only. If options are
to be installed, perform the procedures in the applicable steps. Figure 7-14 shows the
location of parts on the computer. Refer to figure 7-5 for mounting information.

-NOTE- The top of each plug-in card is colored to match a computer decal color. Match
colors to insure that plug-in cards are inserted in proper chassis receptacles.

(1) Heading Hold. Insert the 200-0095-00/01 Heading/Hold Only Assembly into the
computer receptaoles. Set the chassis option selector plug at POS 1 position.
Install a K3 Dummy Relay, 032-0014-00, if a heading selector is installed.

(2) Heading Omni and ÏLS Coupling. Insert the 200-0095-00 or 200-0095-02 Heading-
Omni ILS Card Assembly into the computer receptacles. Set the option selector
plug at POS 2 position. Install the K3 Relay, 013-0032-05.

(3) Directional Gyro Coupling. The gyro synchro transmitter and the autopilot heading
circuits must be energized by the same 26-volt ac power. If the directional gyro

TO ADD THIS OPTION MAKE THESE CHANGES TO THE BASIC AUTOPILOT

Heading select Install CGl36 Heading Selector and set option selector
plug on computer at POS 4 position. Install a K3 dummy
relay, 032-0014-00 if it or a K3 relay is not already in-
stalled.

Back Course ILS Add back course switch after having added ILS coupling
to the autopilot. See figure 7-16 and paragraph 6.

Omni and ILS coupling Make changes in computer according to paragraph 4B(2).
See paragraph 6 for coupling information.

Altitude hold Install parts in computer according to paragraph 4B(4).

AUTOPILOT OPTIONS
Figure 7-2
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INSTALLATION AND COUPLING

TO ADD THIS OPTION MAKE THESE CHANGES TO THE BASIC AUTOPILOT

Pneumatic Automatic pitch trim Install the proper KG343 Kit and an MG112 Trim Actuat

Automatic Electric pitch trim Install the DG1009 as an interface between H14 Computer
and aircraft trim motor.

Directional gyro or navigation Install parts in computer according to paragraph 4B(3),
system See paragraph 6 for coupling information.

Vertical gyro with synchro See paragraph 6 for coupling information
outputs

AUTOPILOT OPTIONS (continued)
Figure 7-2

being coupled requires greater than 7, 8 volt-amperes, install a 200-0092-01

Power Supply Card in Computer and use the aircraft 26-volt 400-cps power for
the synchro transmitter and the autopilot. If the directional gyro requires less
power than 7. 8 volt-amperes, no changes need to be made to the computer.

(4) Altitude Hold Mode. Install a PG51A Altitude Control on the underside of the
chassis (see figures 7-5 and 7-14). Insert the altitude control pneumatic fitting
through the hole in the front of the computer and install the nut on that fitting.
Do not tighten the nut at this time. Be sure that the unit does not jam wiring
onto the bottom of the transolver. Tighten the altitude control in place with
the clamp which surrounds the body. Do not tighten excessively or the unit may
be damaged. Then tighten the nut on the front pressure fitting. Connect electric-

al plug P1 of the computer to the electrical receptacle on the rear of the altitude
control.

-NOTE- If a heading selector is installed in the system, the option selector plug
must be at POS 4 regardless of other options installed.

C. Servo Actuators. The proper orifices and cable drums for each servo avtuator are
shipped in the installation kit. Orifices and cable drums must be installed on the
servo actuators before the servo actuators are installed on the aircraft. The proper
orifices and cable drums for each aircraft are specified on the installation kit draw-

ing. Refer to figure 7-5 for mounting information. Refer to figure 7-15 and install
the orifices and cable drums as follows:
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INSTALLATION AND COUPLING

(1) Remove the servo actuator valve from the servo actuator by removing the four
screws at the sides of the valve.

(2) Select the proper color-coded orifices for the axis in which the servo actuator
is used. Install O-rings on the orifices and insert the orifices in the servo
actuator valve as shown. Replace the servo actuator valve on the servo act-
uator and replace and tighten the screws.

-NOTE- Be sure that the servo actuator is installed only in the axis for which
the orifices were selected.

(3) Refer to the installation kit drawing and select the cable drum designated for the
axis in which the servo actuator is used. Mount the cable drums as shown on the
Honeywell cable drum drawings included in the installation kit.

(4) If the automatic pneumatic pitch trim option is being installed, mount the SG28A
Differential Pressure Switch (supplied in a KG343 Automatic Pitch Trim Install-
ation Kit) on the servo actuator valve of the elevator servo actuator as shown.

-NOTE-- Two screws must be removed from the pressure ports on the bottom of
the servo actuator before installing the differential switch.

D. Gyro Indicators. Refer to figure 7-7 for air-driven vertical gyro (attitude indicator)
mounting information. Refer to figure 7-8 for air-driven directional gyro mounting
information. Refer to figure 7-9 for turn and bank indicator gyro mounting information.

E. Trim Actuator. See figure 7-10 for mounting information. Mount cable drum on the
trim actuator as follows:

(1) Apply filtered air at 10-psi pressure to the CW and CCW inlet ports to keep the
output shaft from turning.

(2) Place the felt washer in place around the output shaft after first saturating the
washer with General Electric Versilube F-50 lubricant. (The MG112B does not
have this washer. )

(3) Turn the cable drum onto the output shaft until it lightly contacts the output shaft
bearings. If the actuator is an MG112A, back the cable drum off one-eighth turn.
If the actuator is an MG112B, leave the cable drum against the bearings.

(4) Disconnect the filtered air from the CW port. Install the locking cup on the out-
put shaft. Tighten the screw which holds the locking cup in place.

(5) Disconnect the filtered air supply.
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INSTALLATION AND COUPLING

F. Heading Selector. The heading selector is shipped ready for use. Refer to figure
7-10 for mounting information. Use a CG136A1 with a three-switch flight controller
and use the CG136B1 with a four-switch flight controller.

G. Electric Pitch Trim Adapter. The DG1009 Electric Pitch Trim Adapter is shipped
ready for use. Refer to figure 7-12 for mounting information.

H. Attitude Reference Coupler. The coupler is shipped ready for use. Refer to figure
7-13 for mounting information. Calibrate the coupler as follows:

(1) Roll Axis.

(a) Perform the roll axis autopilot checkout procedure in Section III prior
to making this calibration.

(b) Connect a de meter to the roll axis jacks 22 and 23 as indicated in the
autopilot checkout procedure.

(c) Loosen the attitude gyro that drives the coupler.

(d) Engage the autopilot and rotate the TURN command knob to a full right
turn.

(e) Tilt the attitude gyro so that the instrument panel indicator reads 30
degrees bank.

(f) Adjust the roll adjust variable resistor on the coupler so that the meter
connected to the roll servo reads zero. If the variable resistor cannot
be adjusted to a meter reading of zero, replace the coupler.

(g) Check the left turn command be performing steps (a) through (f) in the
opposite direction.

(2) Pitch Axis.

(a) Perform the pitch axis autopilot checkout procedure in Section III prior
to making this calibration.

(b) Connect a de meter to jacks 35 and 1. Adjust the pitch command for
zero volt on the meter.
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INSTALLATION AND COUPLING

(c) Move the meter leads to jacks 38 and 39. With the ATT GYRO switch at TEST,
adjust the pitch adjust resistor for zero volt on the meter.

(d) Move the ATT GYRO switch to NORMAL.

(e) Move the PITCH command to full nose DOWN command.

(f) Tilt the attitude gyro nose down until the attitude indicator on the instrument
panel reads 18 degrees nose down.

(g) Adjust the pitch adjustment on the coupler for zero volt on the meter connected
to jacks 38 and 39. If the meter cannot be adjusted to zero, replace the coupler.

(h) Repeat steps (e), (f), and (g)for the nose up condition.

5. ADJUSTMENTS AND CHECKOUT. Immediately after installation of components, perform the
adjustments and checkout procedures in Section III.

6. GENERAL COUPLING REQUIREMENTS. The H-14 Autopilot can be coupled to various types
of navigation receivers and directional gyros. The data in this paragraph lists the require-
ments for various types of couplings. If further information is needed, contact the autopilot
distributor or autopilot manufacturer.

-NOTE- Figures 7-16 through 7-27 illustrate coupling requirements for H-14 devices and
related equipment. Use these illustrations for signal reference only, as the actual
cabling in the aircraft may be different than shown on these diagrams. Refer to the
aircraft manual for cabling information.

A. Heading Requirements.

(1) Transmitter for Directional Information.

(a) Excitation: 26 volts ac supplied from pin J7-52 on computer.

(b) Sensitivity: 206 mv/degree between any two of three wye windings.

(c) Approximated impedances: ZRO = 32 + j 180 ohms, ZSO = 7.5 + j 31 ohms, ZRSS =

47 + j 16 ohms. These impedances are thosepresentlyusedwithH-14 installations.
Small variations can be tolerated. The computer transolver provides a variable
load on the transmitter, depending on the mode of autopilot operation. Therefore,
there should be no parallel loads other than autopilot loads connected to the
transmitter.

(d) Scale factor: The scale factor at computer connector pins J7-28 to J7-1 must
be 300 mv rms/degree of aircraftmovementinthe heading hold mode of operation.

(2) Control Transformer for Heading Select Information.

(a) Excitation: Provided from three-wire stator connections to the same directional
gyro (DG) transmitter that gives heading information.

(b) Sensitivity of rotor: 393 mv rms/degree, measured across the error winding.
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INSTALLATION AND COUPLING

(c) Approximated impedances: ZRC = 650 + j 3,000 ohms, ZSO = 105 + j 550 ohms, and
ZRSS = 540 + j 270 ohms. Due to the 10-volt de reference voltage to which the
signal ground side of the rotor error winding is connected, there should be no
parallel loads connected to the error winding.

(d) Scale factor: The scale factor at computer connector pins J7-28 to J7-1 must be
300 mv rms/degree of heading select rotation in the heading select mode of
operation.

B. ILS Requirements.

(1) Localizer Receiver.

(a) Scale factor required: 30 mv dc/dotof deflection (60 mv dc/degree of beam error).

(b) Source impedance: 200 to 330 ohms, looking into receiver output terminals.

(c) Autopilot load: 1,000 ohms.

(d) The input connections (computer pins J7-12 to J7-13) are (+)10-volt de potential
with respect to power ground. Therefore, they should be connected only to a full-
floated (ARINC) receiver output.

(e) Receiver output must be damped by approximately 1,250-microfarad capacitance.

(f) Localizer frequency: 28 volts de required on localizer frequency at computer
pin J7-47.

(2) Glide Slope Receiver.

(a) Scale factor required: 30 mv dc/dot deflection (300 mv dc/degree beam of error).

(b) Source impedance: 200 to 330 ohms looking into receiver output terminals.

(c) Autopilot load: 1,000 ohms.

(d) The input connections (computer pins J7-10 to J7-11) are (+)10-volt de potential
with respect to power ground. Therefore, they should be connected only to a full-
floated (ARINC) receiver output.

(e) Receiver output must be damped by approximately 1,250-microfarad capacitance.

C. Omni Requirements.

(1) Omni Receiver.

(a) Scale factor required: 30 mv dc/dot of deflection (15 mv dc/degree of beam
error).

(b) Source impedance: 200 to 330 ohms looking into receiver autopilot terminal.

(c) Autopilot load: 1,000 ohms.

(d) The input connections (computer pins J7-12 to J7-13) are at (+)10-volt de potential
with respect to power ground. Therefore, they should be connected only to a full-
floated (ARINC) receiver output.
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INSTALLATION AND COUPLING

(e) Receiver output must be damped by approximately 3,500-microfaradcapacitance.

(f) Zero voltage required on omni frequency at computer pin J7-47.

(2) OBS Scale Factor. The OBS scale factor must be five dots (150 mv dc/10 degrees
of bug displacement from radial selected).

D. Attitude Inputs.

(1) Roll Axis.

(a) Sensitivity: 0.33 volt dc/degree roll attitude, 1.05 ua/degree roll attitude.

(b) Limits: ±60 degrees roll attitude.

(c) Sensor voltage excitation: 40 volts de isolated from power ground supplied by
computer power supply.

(2) Pitch Axis.

(a) Sensitivity: 0.66 volt dc/degree pitch attitude, 2.52 ua/degree pitch attitude.

(b) Limits: ±30 degrees pitch attitude.

(c) Sensor voltage excitation: 40 volts de isolated from power ground supplied by
computer power supply.

(3) Yaw Axis.

(a) Sensitivity: 3.33 volts dc/degree/second.

(b) Limits: ±6 degrees/second yaw rate.

(c) Sensor voltage excitation: 40 volts de isolated from power ground supplied by
computer power supply.

7. COUPLING TO NAVIGATION SYSTEMS.

A. General. The autopilot computer must be prepared for ILS and/or omni coupling according
to paragraph 4B before coupling is performed. If a directional system other than the one
supplied with the H-14 Autopilot is to be installed, see paragraph 4B(4). Coupling diagrams
7-16 through 7-27 show how various ARINC standard equipment can be coupled to the
autopilot.

B. Non-ARINC Navigation Receivers.

(1) The H-14 Autopilot requires ARINC standard localizer, VOR, and glide slope signals.
If a non-ARINC navigation receiver is to be coupled, either a DGl04A1 or DGl04B1
Navigation Receiver Adapter must be used to adapt the signals for use by the auto-
pilot. The following table shows the application of each of the adapters:
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USE DG104A1 ADAPTER WITH USE DB104B1 ADAPTER WITH

1. Narco VOA-4 1. ARC Starflite II
2. Narco VOA-5 2. ARC Starflite III
3. Motorola M135 3. Any other receiver having a 150-mv
4. Any other receiver having 50-, 100-, sensitivity for five dots deflection

or 150-mv sensitivity for five dots and capable of supplying signals to
deflection and capable of supplying an additional, 5, 000-ohm load
signals to an additional 1, 000-ohm
load

(2) The normal load impedance of the DG104A1 adapter is 1,000 ohms. This load im-
pedance can be changed to 3,000 ohmsbyremoving the external short between connec-
tor pins F and G (channel 1) and between connector pins S and T (channel 2). The
gain of this adapter ca'n be changed as shown in the following table.

CHANNEL PROCEDURE GAIN

1 (Loc/VOR) Short pin M to N 1 v/v ± 5%
1 (Loc/VOR) Connect 13. 26k resistor between pins M and N 2 v/v ± 5%
1 (Loc/VOR) Open between pins M and N 3 v/v ± 5%
2 (Glide slope) Short pin X to W 1 v/v ± 5%
2 (Glide slope) Connect 13. 26k resistor between pins X and W 2 v/v ± 5%
2 (Glide slope) Open between pins X and W 3 v/v ± 5%

(3) The gain of the DG104B1 adapter is one v/v and the load impedance is 5,000 ohms.
Neither the gain nor load impedance can be changed.

(4) Input and output signal lead lengths of the adapters should be kept at a minimum due
to the low levels of signal strength and the high levels of noise pickup. Mounting the
adapter where long lead lengths become necessary requires that unified, shielded
two-conductor cable be used. The input cable shield should be connected to pin B of
the adapter and the output cable shield should be connected to pin E of the adapter.

(5) Connect the adapter as follows:

TO ADAPTER
CONNECT CONNECTOR J1, PIN INSTEAD OF THESE POINTS

Loc/VOR receiver (sig) H H-14 computer pin 12
Loc/VOR receiver (grd) D H-14 computer pin 13
Glide slope receiver (sig) U H-14 computer pin 11
Glide slope receiver (grd) R H-14 computer pin 10
H-14 computer pin 12 P Loc/VOR receiver (sig)
H-14 computer pin 13 C Loc/VOR receiver (grd)
H-14 computer pin 11 Y Glide slope receiver (sig)
H-14 computer pin 10 Q Glide slope receiver (grd)
H-14 computer pin 52* A
H-14 computer pin 50* B
H-14 computer pin 1* E
H-14 computer pin 14* J
H-14 computer pin 15* K

*This pin must also be connected to other points as indicated on the cabling diagrams.
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INSTALLATION AND COUPLING

C. Coupling a Vertical Gyro with Synchro Outputs. The H-14 Autopilot requires dc pitch and
roll attitude signals. A vertical gyro which produces synchro (ac) pitch and roll attitude
signals must be coupled to the autopilot through a DGl14A Attitude Reference Coupler.
Figure 7-25 shows, as a part of a Collins FD108 Flight Director Installation, how to
connect a Collins 332D-10 Vertical Gyro and a DG114A Coupler to the autopilot. Figure
7-26 shows how to connect a Honeywell GG53H1 or a Sperry VG203 Vertical Gyro and
DG114A Coupler to the autopilot. A separate visual attitude indicator driven by the vertical
gyro must be installed for pilot reference.
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INTRODUCTION

This supplement, containing information applicable to the BEECHCRAFT H-14 Autopilot installations, should be used in
conjunction with the basic H-14 Autopilot Maintenance Manual.





SECTION VIII
SUPPLEMENTARY DATA

1. GENERAL. This section contains information applicable to installations of the BEECHCRAFT H-14 Autopilot. The data
in this section modifies or supplements the information contained in Sections I through VH.

2. SUPPLEMENTARY DATA.

A. Applicability to Beech Aircraft. The H-14 devices that can be used in BEECHCRAFT airplanes are listed in table 8-1.
The right-hand column of table 8-1 should be used to list the actual H-14 devices and related equipment installed in
your aircraft. The BEECHCRAFT application information for the cable drums, orifices, nozzles, and trim switch is
provided in table 8-2.

B. Parts Lists. Parts ordering information for the cable drums and shear pin assemblies is provided in table 8-3. Refer to
the Recommended Spares List in Section VI and to the applicable overhaul manual for ordering all other parts. Order
parts from Beech Aircraft Corp., Wichita, Kansas 67201; Attention: Parts and Service Operation.

C. Diagrams. The diagrams applicable to the BEECHCRAFT airplanes listed in table 8-2 are provided in figures 8-2
through 8-25.

D. The information contained in this supplement data section is designed to be used in conjunction with the latest H-14
Maintenance Manual.

8-1



SUPPLEMENTARY DATA

DEVICE MODEL NUMBERS RECORD
DATA IN

DEVICE BASIC NO. SUFFIX . NOTES THIS COLUMN

Computer BG274 B2, Cl, C2
1D1, D2, D3, D4

Heading|Model Card Z974770 (no dash), -1

Heading|ILS/Omni Card Z974772 (no dash), -2, -3,

-4,

-5

Flight Controller CG217 Bl, B2, B3 3

Flight Controller CG417 B1, B2 3

Flight Controller CG515 B1, B2 2

Heading Selector CGl36 A1, B1 4

Navigation Receiver Adapter DGl04 A1, B1 5

Attitude Reference Coupler DGl14 Al 6

At*itude Indicator GG201 A1, Bl 7

Directional Gyro GG202 A1, Bl 7

Turn and Bank Indicator Gyro GG205 Al, A3, A4, B4 8

Attitude Indicator GG301 Al, A2, B1, B2 9

Directional Gyro GG302 A1, Bl 10
- - - o

Trim Actuator MG112 A1, B1 --

Servo Actuator MGl13 A1, A2, A3, E1, E3 11

Altitude Control PG51 Al --

Electric Trim Adapter DGl009 12

Electric Trim Adapter DGl010 13

NOTES:

1. The BG274B2 and C1 contain a standard power supply card (Z950849-1 or Z956329-1). The BG274C2 contains an-
alternate power supply card (Z951349-1 or Z956328-1, or Z951349-2 or Z956328-2) for use when externally generated-
26-vac power is required for the heading system.

2. CG515 B1 designates blue/white lights (CG515 B2) designates red lights. The BG274D computer is used only with the
CG515 controller.

3. The CG217B1 and B2 have red lighting; the B3 has white lighting. The CG417B1 has red lighting; the B2 has white
lighting.

Device Applicability Table (Sheet 1 of 2)

Table 8-1.
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SUPPLEMENTARY DATA

4. The CGl36A1 is used with CG217 Flight Controller; CGl36B1 used with CG417.

5. Used when coupling to a VHF navigation radio with one side of output grounded.

6. The DGl14Al is used to interface the H-14 attitude inputs to vertical gyros having a synchro transmitter output.

7. The GG201Al and GG202A1 do not have a BEECHCRAFT logo; the GG201B1 and GG202B1 have a BEECHCRAFT
logo.

8. The GG205A4 does not have a BEECHCRAFT logo; the GG205B4 has a BEECHCRAFT logo. (The GG205A1 and A3
are no longer in production.)

9. The GG301A1 does not have a BEECHCRAFT logo, the GG301B1 has a BEECHCRAFT logo. The GG301A2 and B2 are
the same as the GG301A1 and B1 respectively, except they have heavier rotors and multifinger type potentiometel
wipers.

10. The GG302Al does not have a BEECHCRAFT logo; the GG302B1 has a BEECHCRAFT logo.

11. The MGl13A2 or A3 are used on BEECHCRAFT Super 18 aircraft.

12. Used with Model 99 and 100.

13. Used on Model 60 airplanes equipped with optional electric pitch trim.

RELATED EQUIPMENT INSTALLED IN AIRCRAFT:

NOTES:

Device Applicability Table (sheet 2 of 2)

Table 8-1.
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SUPPLEMENTARY DATA

AIRCRAFT SERVO A TUATORS TRIM ACTUATOR
MODEL AND
PRESSURE CABLE DRUM
REQUIRE- AND SHEAR CABLE TRIM

MENT KIT NO. PIN ASSY* ORIFICES** KIT NO. DRUM NOZZLES SWITCH
II 15

Super 18 KG342B52 Z944997-13 Z945538-7 KG343B52 Z946284-2 Z945943-5 SG28A3
(15.0 psi) (rudder) orange (2.0-inch) orange

(rudder) (0.049-inch)

Z944997-14 Z945538-10
(aileron) gold

(aileron)

Z944997-16 Z945538-10
(elevator) gold

(elevator)

Baron 56TC KG342B21 Z944997-7 Z945538-7 KG343B21 Z946284-3 Z945943-2 SG28A2
Baron 55, (rudder) orange (1.25-inch) red
A55, B55 (mdder) (0.030-inch)
and D55
7.5 psi; Z944997-8 Z945538-8
model C55 (aileron) green
(10.0 psi) (aileron)

Z944997-9 Z945538-5
(elevator) red

(elevator)

Duke 60,A60(A) KG342B71 Z944997-36 Z945538-14 KG343B61 Z946284-3 Z945943-1 SG28A3
Elevator & (rudder) blue

.

(1.25-inch) black
Rudder(11.5 (rudder) May have (0.040-inch)
psi) electric trim
Ailerons(5.5 Z944997-36 Z945538-8 using
psi) (aileron) green DGl010

(aileron) trim adapter.

Z944997-26 Z945538-8
(elevator) green

(elevator)

QueenAir KG342B41 Z944997-10 Z945538-5 KG343B41 Z946284-3 Z945943-1 SG28A3
65, A65, 80, (mdder) red (1.25-inch) black
A80 (mdder) (0.040-inch)
(10.0 psi)

Z944997-11 Z945538-10
(aileron) gold

(aileron)

Z944997-12 Z945538-5
(elevator) red

(elevator)

Table of Cable Dmm, Olifice, and Nozzie Application (sheet 1 of 3)

Table 8-2.
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SUPPLEMENTARY DATA

AIRCRAFT SERVO ACTUATORS TRIM ACTUATOR
MODEL AND
PRESSURE CABLE DRUM
REQUIRE- AND SHEAR CABLE TRIM

MENT KIT NO. PIN ASSY* ORIFICES** KIT NO. DRUM NOZZLES SWITCH

QueenAir 70 KG342B42 Same as for QueenAir Same as for QueenAir 65 and 80.
B80 65 and 80, exce at uses a
(10.0 psi) Z944997-35 calle drum

and shear pin as:y on
elevator servo actuator.

QueenAir KG342B61 Z944997-10 Z945538-4 KG343B61 Z946284-3 Z945943-1 SG28A3
88, King (rudder) (rudder) (1.25-inch) black
Air 90 (0.040-inch)
(12.5 psi)

Z944997-11 Z945538-10
(aileron) gold

(aileron)

Z944997-12 Z945538-5
(elevator) red

(elevator)

King Air KG342B62 Z944997-10 Z9455384 KG343B61 Z946284-3 Z945943-1 SG28A3
A90 (rudder) yellow-green (1.25-inch) black
(12.5psi) (rudder) (0.040-inch)

Z944997-11 Z945538-14
(aileron) black

(aileron)

Z944997-31 Z945538-14
(elevator) black

(elevator)

King Air KG342B64 Z968636-1 Z945538-5 KG343B61 Z946284-3 Z945943-1 SG28A3
B90 & C90 (aileron) red (1.25-inch) black

(aileron) (0.040inch)

Rudder & Z944997-10 Z9455384
Elevator (rudder) yellow-green
(12.5 psi) (rudder)

Ailerons Z944997-31 Z945538-14
(6.0 psi) (elevator) black

(elevator)

99 KG342B91 Z944997-40 Z945538-8
rudder (rudder) green
(14 psi) (rudder)

Tatle of Cable Drum, Orifice, and Nozze Applications (sheet 2 of 3'

Table 8-2.
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SUPPLEMENTARY DATA

AIRCRAFT SERVO ACTUATORS TRIM ACTUATOR

PRESSURE CABLE DRUM
REQUIRE- AND SHEAR CABLE TRIM

MENT KIT NO. PIN ASSY* ORIFICES** KIT NO. DRUM NOZZLES SWITCH

Aileron & Z944997-38 Z945538-8 DG1009 NOT APPLICABLE
elevator (aileron) green Electric Trim
(8 psi) (aileron) Standard

Z944997-2 Z945538-5
(elevator) red

(elevator)

King Air KG342B100 SAME AS 99
100

Rudder
(14 psi)

Aileron &
elevator
(8 psi)

NOTE

All pressure settings stated in Table 8-2 are + ? 4 psi - 0 psi.

(A) The electric trim system is optional equipment on the Model 60, A60.

NOTE: *Cable drum sizes for Z944997 cable drum and shear pin assemblies are as follows:

-2 (5.0 inch) -10 (6.0-inch) -14 (5.0-inch) -35 (10.0-inch)
-7 (3.0-inch) -11 (3.5-inch) -16 (non-linear) -36 (4.0-inch)
-8 (3.5-inch) -12 (9.0-inch) -26

(9.0-inch) -38 (6.0-inch)
-9 (10.0-inch)

-13 (5.0-inch) -31 (13.5-inch) -40 (6.0-inch)

**Sizes of Z945538 orifices are as follows:

-4 (0.35-inch) -7 (0.050-inch) -10 (0.065-inch)
-5 (0.040-inch) -8 (0.055-inch) -14 (0.085-inch)

Table of Cable Drum, Orifice, and Nozzle Applications (Sheet 3 of 3)

Table 8-2.
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SUPPLEMENTARY DATA

14 19
8

18

16
0 1,2

T3 11

5 6,7
24 THE CABLE DRUMAND SHEARPIN AS-

SEMBLYSHOWN IS Z944997-8 OR
Z944997-11 WITH A Z968634 CAST CA-

3 BLE DRUM. THE OTHER CAST CABLE
DRUM DIFFERS IN APPEARANCE, BUT
PARTSARE ARRANGED IN THE SAME
RELATIVEPOSITIONS ON IT. THE IN-

4 SET SHOWS THE ARRANGEMENT OF
PARTSWHICH ARE USED ONLY ON THE
MACHINED CABLE DRUMS.

22,23 15
20

PARTS USED ONLY ON MACHINED CABLE DRUMS

5-47¿7/1

Cable Drum and Shear Pin Assembly-Replaceable Parts

Figure 8-1.

8-7



SUPPLEMENTARY DATA

PARTS LIST FOR FIGURE 8-1

INDEX NUMBER PART NUMBER DESCRIPTION : QUANTITY USABLE
ON

CODE (1)

Z944997-2 CABLE DRUM AND SHEAR PIN ASSEMBLY A
Z944997-7 CABLE DRUM AND SHEAR PIN ASSEMBLY B
Z944997-8 CABLE DRUM AND SHEAR PIN ASSEMBLY C
Z944997-9 CABLE DRUM AND SHEAR PIN ASSEMBLY D
Z944997-10 CABLE DRUM AND SHEAR PIN ASSEMBLY E
Z944997-11 CABLE DRUM AND SHEAR PIN ASSEMBLY F
Z944997-12 CABLE DRUM AND SHEAR PIN ASSEMBLY G
Z944997-13 CABLE DRUM AND SHEAR PIN ASSEMBLY H
Z944997-14 CABLE DRUM AND SHEAR PIN ASSEMBLY I
Z944997-16 CABLE DRUM AND SHEAR PIN ASSEMBLY J
Z944997-26 CABLE DRUM AND SHEAR PIN ASSEMBLY K
Z944997-31 CABLE DRUM AND SHEAR PIN ASSEMBLY L
Z944997-35 CABLE DRUM AND SHEAR PIN ASSEMBLY M
Z944997-36 CABLE DRUM AND SHEAR PIN ASSEMBLY N
Z944997-38 CABLE DRUM AND SHEAR PIN ASSEMBLY O
Z944997-40 CABLE DRUM AND SHEAR PIN ASSEMBLY P

1 NAS608C3H14 SCREW, machine 4
2 MS35338-43 WASHER, lock 4
3 946625 TUBE 1
4 946621 WASHER, wave 1
5 Z968459-1 CLAMP, cable drum (used with cast 1

cable drums)
Z944984 CLAMP, cable drum (used with machined 1

cable drum)
(ATTACHINGPARTS)

6 NAS608C832H6 SCREW, machine 3 A,B,C,F,J,N
NAS608C832H6 SCREW, machine 4 D,E,G,H,I,K

L,M.0,P
7 MS35333-38 WASHER, lock 3 A,B,C,F,J,N

MS35333-38 WASHER, lock 4 D,E,G,H,I,K

8 Z944992 LOCK, eccentric 1
L,M,O,P

(ATTACHING PARTS)
9 NAS608C832- SCREW, locktight 3 1

LE8
10 MS35333-38 WASHER, lock 2
11 AN381-2-7 PIN, cotter 2
12 Z944991 PIN, shear 1
13 Z944985-1 CAPSTAN, shear 1 A,B,K

Z944985-3 CAPSTAN, shear 1 P
Z944985-4 CAPSTAN, shear 1 C,F,N,O
Z944985-5 CAPSTAN,.shear 1 D
Z944985-6 CAPSTAN, shear 1 E
Z944985-7 CAPSTAN, shear 1 G,L,M
Z944985-8 CAPSTAN, shear 1 H,I,J

14 AN3CHSA BOLT (used on cast cable drums) 1
15 Z944988 SCREW, pivot, (used on machined cable drums) 1
16 Z944995 SPACER, shear plate 2
17 432439-5 RIVET, semitubular, trusshead 1
18 Z944993 PLATE, shear (used on machined cable drums) 2

Z968400 PLATE, shear (used on cast cable drums) 2
19 Z968399 RETAINER, pin (used on cast cable drums) 1

Table 8-3. (Sheet 1 of 2)
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SUPPLEMENTARY DATA

PARTS LIST OF FIGURE 8-1 (Cont'd)

INDEXNUMBER PART NUMBER DESCRIPTION QUANTITY USABLE
ON

CODE (1)

20 Z944990 RETAINER, pin (used on machined cable drums) 1
21 Z944989 BLOCK, pivot (used on machined cable drums) 1
22 AN3HC4A BOLT, machine (used on machined cable drums) 2
23 MS35333-39 WASHER, lock (used on machined cable drums) 2
24 047-1808-00* DRUM, cable (3.0 inch) 1 B

073-0109-01* DRUM, cable (3.5 inch) 1 C,F
047-1810-00* DRUM, cable (10.0 inch) 1 D,K,M
047-1812-00* DRUM, cable (6.0 inch) 1 E,0,P
047-1813-00* DRUM, cable (9.0 inch) 1 G
073-0110-01* DRUM, cable (5.0 inch) 1 A,H,I
047-1815-04* DRUM ASSEMBLY,cam cable (non-linear) 1 J
047-1809-00* DRUM, cable (13.5 inch) 1 L
073-0108-01* DRUM, cable (4.0 inch) 1 N

*King Radio Corp. part number

NOTES:

1. The USABLE ON CODE column indicates the application of a specific part number to the cable drum and shear pin
assembly having the same code letter. Where no code letter appears, the part is used in the stated quantity for all
assemblies.

2. The parts identified by index numbers 1 through 4 are used to join the cable drum and shear pin assembly to the servo
actuator.

3. The cable drum and shear pin assemblies may have either of the similarly coded cable drums (items 24, 25). The cast
cable drums and machined cable drums require different hardware, as noted in the descriptions for items 5, 14, 15 and 18
through 23.

Table 8-3. (Sheet 2 of 2)
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SUPPLEMENTARY DATA

TRIM ACTUATOR

DIFF.
PRESS SW.

ELEV. SERVO

RUDDER SERVO
PRESS.
RELIEF
VALVE ORIFICE

(AIR FILTER) SOL.
VALVE

* PRESSURE
REGULATOR OVERBOARD

AILERON "
SERVO TO PNEUMATIC SYSTEM

PRESSURE REGULATOR VALVE

------ PRIOR TO LJ-361
EXCEPT LJ-327, LJ-340,
LJ-347, LJ-348, LJ-349,

TO PIN 55 LJ-354, LJ-355, LJ-357,

C555A22 AUTOPILOT LJ-358, AND LJ-359

COMPUTER
C573A22N

*LJ-327, LJ-340, LJ-347, LJ-348,
SOLENOID LJ-349, LJ-354, LJ-355, LJ-357,
VALVE LJ-358, LJ-359, and LJ-361 and

-¯ after.
94403-286

Pneumatic Diagram for King Air's 90, A90, B90 and C90

Figure 8-19.
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SUPPLEMENTARY DATA

' )l l-16 '~¯T=T-T

Interconnecting PN101 Flight Director With Autopilot Heading Selector

Figure 8-21.

8-30



SUPPLEMENTARY DATA

o o

V

+

' I I '-T T=T-T
-

Interconnecting Flight Director and Autopilot With 356C-4 Audio Amplifier

Figure 8-22.
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SUPPLEMENTARY DATA

YAW DAMP
SWITCH

\ REFER TO
INTERIOR LIGHTS I
DIMMING\ \l3 3I

5 5
C

NC NO
4 4 MASTER LIGHT

SWITCH

6 | 6 -- -- -

2 I 2
8

i c
DIODE

PEDESTAL
TERMINAL
BOARD

A

60-150-1

Yaw Dampener Connector for Duke Model 60

Figure 8-23.
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SUPPLEMENTARY DATA

REF STANDBY TRIM

ON-OFF
COMPUTER SWITCH TO ANNUNCIATOR AUTO TRIM

i REF FAULT ADAPTER
5 i REF

DO-lOO9

2 OUT OF TRIM
K 428VDC
D A/C OND
E DC

TRIM

D 510NAL INPUT

PITCH REF S TRIMMOTOR DOWN

AUTO TRIM i SERVO C / --- R TRIMMOTOR UP +

ON OFF I - O TRIM MOTOR.
A UP-& DOWN +

RELAY
REF A +2BVDC.A/P ON

F UP TEST

REF G UP TEST

H DOWN TEST

J DOWN TEST
----- P DOWN -

"A" DN
RELAY N DOWN +

----- ------M UP -

AUTO I C
-------- L UP+

TRIM i

REF -

"B" DN
RELAY STANDBY

TRIM
MOTOR

"B" UP

AUTO |
REF '-- RELAY

TRIM i
C

K5
UP I

RELAY I

"A" UP
RELAY

REF

"B" DN

R
TRIMTCREELEASE -

__ N

STANDBY A/P RELAYS

TRIM A/P DISCONNECT
DISCONNECT RELAY
RELAY

- REF
"A" UP

- 90 369 262

Auto Trim Connection for Model 100

Figure 8-24.
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SUPPLEMENTARY DATA

RUDDER SERVO ELEVATOR SERVO

RUDDER SERVO ELEgATOR SERVO
PRESSURÆ REGULATOR PRESSURE REGULATOR

14 .5psi 8Ì.5psi

SOLENOIDS

IFRON SERVO
PRESSUM REGULATOR

81.5psi

FILTER

E¯¯1

AILERON SERVO

PRESSURE OURCE

A100 603 287

Pneumatic Diagram for King Air Models 100 and A100

Figure 8 25.
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KING

+26vDC FOR LOCALIZER FREQUENCY ANO O v0C FOR VOR FREQUENCY "' TO H-\4
COMPUTER

¯¯ ¯¯¯

BACK COURSE LOC/VOR + RIGHT HEADING ERROR SIGNAL

ILS SWITCH
(OPTIONAL) i

LOC/vOR+LEFT HEADINGERRORSIGNAL

4 HEADING SIGNALTOPITCHTRIMmOICATOR

T ANSMITTER

HEADING SYNCHRO X
SIGNALTOPITCHTRIMINDICATOR

+20VDCPOWERFORSERVOCOILS
HEAOING SYNCHRO Y 2

IK 1/2W I +20 VDC POWER FOR SERVO COlLS
- HEADING SYNCHRO Z 5

PITCH COMMAND + DOWN 0.69 v/DEG [6 V MAX
12 HEAOING SYNCHRO X

HEADING SYNCHRO Y 20
SINGLEENGINERUDDERCOORDINATIONSIGNAL

500 OHMS TURNcoMMAND+RIGHT O.4 v/DEG * 12 Y MAX

/2W HEADING SYNCHRO Z 30

HEADING SYNCNRO K
3 ,

SINGLE ENGINE RUDDER COORDINATION SIGNAL

32
GROUNO FOR ALT SWITCH HOLDLNG COIL

HEADING SYNCHRO Y
+28 VOC FOR COIL OFNEADING RELAY

HEADING SYNCHRO Z COMPUTER CHASSIS GROUND

DGII4 ATTITUDE 22

REFERENCE COUPLER
- BYPASS OR SHUTOFF as

CDLLILNS 3Hase-
ROLL ATTITUDE +LEFT O.33V/DEG

2HOE.600L AIR VALVE
BYPASS OR SHUTOFF

INSTRUMEN
DIRECTOR

E
H-l4 SI6NAL GROUND ¯¯¯' AIR VALVE

PANEL LIGHT INDICATOR
220 OHMS I COLLINS 3320-10 4OO2C6PS 26V 400CPS

BOOT SYSTEM
VERTICAL

PITCH ATTITUDE + UP 0.66 V/DEG -- - - VALVE

27 LOC/voR
- 6 -

PITCH SYNCHRO X DE R IMER
N 9 r-, I

3
220 OHMS 10% RECEIVER A - A

IN645 N645 BOEAR
, g

'

CONT
OL .24 GLIDEC

V G D C
28vDC UPX-5/-33s

ER I NOTES:
HEADING I

SELECT N R
1. U5E AWG NO. 22 LEADWIRE UNLES5 OTHERWI5E SPECIFIED.

SWITCH +2BVDC POWER GROUND
L

. 2. PERFORM LEADWIRE ROUTlNG, BUNDLING, TIElNG, AND 5UPPORTING IN ACCORDANCE WITH GOOD AIRCRAFT WIR-
ING PROCEDURES.

-
AIRcRAF

L G RUDDER I 3. AUTOPILOT CABL1NG MAY BE ROUTED NEXT TO OR NEAR OTHER ELECTRICAL IN5TALLATIONS WITHOUT INTERFER-
+2BVDc SERVO ENCE.

N -- 4. THE AUTOPILOT PRE5ENT5 A MAXlMUM LOAD OF 3 AMPS DC.
TO GG205 5. THE GLIDE SLOPE AND LOCALIZER COUPLERS PRESENT IK RESI5TivE LOAD5. ADJU5T RECEIVER OUTPUTS ACCORD-

SENGLEENGINERUDOERCOOR0iNariON516NAL
+26VOC

TUDRCNAANDRBANRKO usENAGLY.NO.
18 LEADWlRE.

SINGLEENGINERuDDERCOORDINATIONSIGNAL 42 U5E UNIFIED, 5HIELDED, TWO-CONDUCTOR CABLE.
I - + 2ovoc s suPPL U5E 5OLDER CUP ADAPTER5 5UCH AS BURNDY'S "HYPLUG" YE1220.

I LEADWIRES TO PINS A AND C MAY BE REVERSEDFOR PROPER PHA5ING.

a -- c
-2ovoc s suePLY

95 I THE CONNECTlON5 5HOWN IN 5OLID LINES ARE THE NORMAL CONNECTION5. THE DOTTED LINE5 5HOW A DE-
SELECTED HEADlNG SIGNAL

YAwRATEffRIGNT YAwl 3.33 v/DEG/5Ec
ELEVATOR 1 I ICER BOOT INSTALLATION.

o 27 SERVO U5ED ONLY IF AN ALTITUDE CONTROL (PG51) 15 1N5TALLED.
SEL£CTED HEADING SIGNAL

38 c U5ED ONLY FOR A FOUR-SWITCH FLIGHT CONTROLLER (WITH HDG SEL 5WITCH).
Io

USED ONLY FOR A THREE-5WITCH FLIGHT CONTROLLER.

II I ANY DlRECTIONAL 5Y5TEM wiTH MULTIPLE TRAN5MITTER5 CAN BE USED.
SUGGE5TED SWITCHE5: FOR 3-POLE SWITCH USE MICRO 5WITCH 53PBS31-T2 AND FOR 4-POLE SwiTCH U5E

2
20 vc S SUPPLY

54PB831-T2. USE PU5H BUTTON 52PA7-B2 IN BLUE, GREEN, WHITE, OR RED WITH EACH SWITCH. U5E LAMPS

NO. 334.
-2o voc s suppey THE DOTTED LINE5 5HOW THE PROPER CONNECTION5 IF A BACK COUR5E SWITCH 15 NOT IN5TALLED.

2W
CONTROL WHEEL 17 THE H-14 CONNECTORS 5HOWN ARE PARTS OF THE AIRCRAFT WIRING HARNE55.

+28 VOC DESENGAGE SWITCM(OPTIONAL)
2 18. UNIT5 LISTED A5 OPTIONAL ARE NOT REQUlRED FOR AN OPERATIVE AUTOPILOT.

+28 VOC FORENGAGECOILS A VOLTAGE OF THE STATED POLARITY WlLL CAUSE THE AIRCRAFT TO MOVE IN THE 5TATED DIRECTION.

coLLINS 33IA-6A ONLY THO5E PIN5 REQUIRED FOR CONNECTING THE FD108 AND H-14 ARE SHOWN.
COURSE +28 VÐC EGR ILSRELAYCOILS NO PARALLEL LOADS MAY BE PLACED ON HEADING TRAN5MITTER USED FOR H-l4 HEADING SIGNAL,
INDICATOR 22 H-I4 5IGNAL GROUND MU5T NOT BECONNECTED TO AIRCRAFT GROUND.

COURSE DATUMERROR SIGNAL
+28vDC FORCO1LOFitEADINGRELAY

AN ALTERNATE POWER 5UPPLY CARD MU5T BE USED IN THE COMPUTER.
+28vDCFORCOILSOFLOC/voRRELAvs FOR ADJU5TMENT INSTRUCTIONS, 5EE THE ATTITUDE REFERENCE COUPLER INSTALLATION DIAGRAM.

SIGNAL GRDUND
12

+28vDCroRALirTu0ECONTROLCOIL INUIC

SIGNAL GROUNO
13 4

U5E THIS DIAGRAM FOR REFERENCE ONLY. REFERTO THE AIRCRAFT WIRING DIAGRAM
FOR ACTUAL WIRING AND ROUTING BETWEEN COMPONENTS IN YOUR INSTALLATION.

FIGURE 7-25 COLLINS FD108 FLIGHT DIRECTOR SYSTEM AND
BACK COURSE SWITCH - COUPLING DIAGRAM
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KIN G

+28VDC FOR LOCAL1ZER FREQUENCY AND 0 VDC FOR VOR FREQUENCY - - - - - - - --• --- - - - -- --..

(CONVERTER) TO H-M
- - - -

COMPUTER - - -

BACKCOURSE ILS
SWITCH LOC/VOR +RIGHT NEADlNGERRORSIGNAL
(OPTIONAL)

HEADING ERROR SIGNAL

COLLINSS62A-7
25K

SIGNALTOPITCHTRIMINDLCATOR

STEERING 14 --

COMPUTER slGNAL TO PITCH TRIM INOICATOR

IK I/2W +2O VDC POWERFORSERVO COlLS

25
+20VDCPOWERFORSERVOCOILS

P2 PITCH COMMAND + DOWN o.89 v/DEG Ì.16 Y MAX

500 OHMS 1/2W
LOC/VOH+LEFT 19 - - - 20

SINGLEENGINERUDDERCODRDINATIONSIGNAL

H-I4 SIGNAL GROUND TURNCOMMAND+RlGHT 0.4 V/DEG i 12 Y MAX

ENSD
R -- - - 15

SlNGLE ENGINE RUDDER COORDINATION SIGNAL

GROLIND FOR ALT SWITCN HOLDING COIL
----- 16

+28VDCFORCOlLOFHEADINGRELAY

4000
PS

COMPUTER CHASSIS GROuNO A EnRON

24 22

- BYPASS OR SHUTOFF 23

INSTRUMEN
2HOE160L

AIR VALVE 24
PANEL LIGHT

HEADING SYNCHRO x r, BYPASS OR SHUTOFF
OlMMER

22000HMs AIR VALVE

TO H-14 il 2w NEAoina svmenno z BOOT SYSTEM
FLIGHT 27 TOGG2OIORGG301 ----- VALVE a 50

CONTROLLER ,
22OONMSÌIO©/*

COLLINS329B-2AW ATTITUDE INDICATOR
OE

NR IMERÛ¯¯ IN 9 r-,

12
2W AHORR AOCNH

ROLL ATTrTUGE + LEFT 33 V/DEG N645 N645
80 0

5AMp AUTOPit0TSWITCN = = COMPuTERRACK L-J
14 PITCM ATTITUDE + uP. 0.66 V/DEG (OPTioNALl - - •- - CANNON

HEADINGSELECT GLIDE
GLIDE SLOPE+UP

- - t0
28 VDC UPA-bi Sob

SWITCH REc GLIDE SLOPE+ DOWN A - - 20 VOC S SUPPLY

+ 20 VDC S SUPPLY

20 VDC S SuPPLY

- -
- 25

156

AMPHENOL RUDDER
NOTES:

165,4× SERVO .l. USE AWG NO. 22 LEADWIRE UNLESS OTHERWISE SPECIFIED.
2. PERFORM LEADWIRE ROUTING, BUNDLING, TIEING, AND SUPPORTING IN ACCORDANCE WITH GOOD AIRCRAFT WIR-

ING PROCEDURES.
TO GG205 TURN AND BANK 43 3. AUTOPlLOT CABLING MAY BE ROUTED NEXT TO OR NEAR OTHER ELECTRICAL INSTALLATlONS WITHOUT INTERFERENCE.

INDICATOR GYRO 4. THE AUTOPILOT PRESENTS A MAXIMUM LOAD OF 3 AMPS DC.
SINGLE ENGINE RUDDERCOORDINATION SIGNAL 42 5. THE GLIDE SLOPE AND LOCALIZER COUPLERS PRE5ENT IK RESISTIVELOADS. ADJUST RECEIVER OUTPUTS ACCORD-

SINGLEENGINERUDDERCOORDINATLDN SIGNAL 26 E i4

6 U NO. 18 LEADWIRE.
- - e is USE UNIFIED, SHIELDED, TWO-CONDUCTOR CABLE.

54
YAwRAT£(+RJGHTYAW) 3.33 VfDEG/SEc

ELEVATOR & USE SOLDER CUP ADAPTERS 5UCH AS BURNDY'S "HYPLUG" YE1220.
HEADING SIGNAL

D , SERVO LEADWIRES TO PINS A AND C MAY BE REVERSEDFOR PROPER PHASING.
3e THE CONNECTIONS SHOWN IN SOLID LINES ARß THE NORMAL CONNECTIONS. THE DOTTED LINES SHOW A DE-ICER

HEADINGSfGNAL
53 BOOT INSTALLATION.

USED ONLY IF AN ALTITUDE CONTROL (PG51) 15 IN5TALLED.
Io - USED ONLY FOR A FOUR-SWITCH FLIGHT CONTROLLER (WITH HDG SEL SWITCH).

cocL1Ns33IA-3c / +2o voc s suppiv USED ONLY FOR A THREE-SWITCH FLIGHT CONTROLLER.
COURSE ANY DIRECTIONAL SYSTEM WITH MULTIPLE TRANSMITTERS CAN BE USED.

oo s INDICATOR -20 voc "s" suPPLY SUGGESTED SWITCHES: FOR 3-POLE SWITCH USE MICRO SWITCH 53PBS31-T2 AND FOR 4-POLE SWITCH USE
L _ _ " +2, voc

54PBS31-T2. USE PUSH BUTTON 52PA7-B2 IN BLUE, GREEN, WHITE, OR RED WITH EACH SWITCH. USE LAMPS NO. 334.

orTioNat THE DOTTED LINES 5HOW THE PROPER CONNECTIONS IF A BACK COURSE SWITCH IS NOT INSTALLED.
.. - +28 VOC FORENGAGE COJLs 17. THE H-14 CONNECTORS SHOWN AREPARTS OF THE AIRCRAFT WIRING HARNESS.

22
HEADING SELECT ERROR SIGNAL IB. UNITS LISTED AS OPTIONAL ARE NOT REQUIRED FOR AN OPERATIVE AUTOPILOT.

I
+28 VDC FOR ILSRELAYCOILs A VOLTAGE OF THE STATED POLARITYWILL PRODUCE AN AIRCRAFT MOVEMENT IN THE STATED DIRECTION.

--- 21 i ONLY THOSE PINS REQUIRED FOR CONNECTING THE FDl07 AND H-14 ARE SHOWN.
+28vDC EORCOILOFNEADINGRELAY H-14 SIGNAL GROUND MUST NOT BECONNECTED TO AfRCRAFT GROUND.

- - --- +2evoc FoncolesortocivoRRELAYS NO PARALLEL LOADS MAY BE PLACED ON THE HEADING TRANSMITTER USED FOR H-14 HEADING SIGNAL.
AN ALTERNATE POWER 5UPPLY CARD MUST BE USED IN THE COMPUTER.

+28vDC FORALTlfuDECONTAOLCOIL

NGTE

L USE THIS DIAGRAM FOR REFERENCE ONLY. REFERTO THE AIRCRAFT WIRING DIAGRAM
FOR ACTUAL WIRINGAND ROUTING BETWEEN COMPONENTS IN YOUR INSTALLATION.

L

FIGURE 7-24 COLLINS FD107 FLIGHT DIRECTOR SYSTEM AND
BACK COURSE SWITCH - COUPLING DIAGRAM
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I L---I

.f4(22 +-.0940HAALRUDMINUM MSOUURNF
E

O R

MOUNTING 1.50-6
SURFACE AS REQUIRED 2.00

.128 DIA.(2)
.260 CSK.XIOO 5°

RECOMMENDEDMOUNTING PLATE DETAIL ALTERNATE MOUNTING PLATE DETAIL

+-2.55 MAX I.59 MAX.- 5.09 MAX. I

oov., ATURNA ALT
3.09 MAX. I E L R

334 MAX PE
MOUNTINGPLATE lE NAV

ŒNTERED c

O E
NHINN

.56 REE
13RAD.(4)

4-40X3/8 100 FLATHEADSCREWS (4)

NOTE "I"

3.100
-.010

.25

•
o

,
UNTING SURFACE

4.800-
00

RECOMMENDED HOLE PATTERN

RECOMMENDED ,
4.00 REE

MOUNTING PLATE --

(NOT SUPPLIED)
2 REOh

NOTES:
_ _;

57-40360
1. NOT SUPPLIED,"4"W4-40,iOO*FLATHEAD, MOUNT NOTE"2"- AMPHENOL

WITH HEAD INTERNALAS SHOWN.
2. MATING CONN. AMPHENOL 57-30360,NOT SURELIED. som _ _ one.un.o.

I : I
198 REE +

= . "^"'FLIGHT CONTROLLER CG-515
4.60 MAX. . a iNSTAj.LATION DRAWING

o ELEC ENG TOL UNLESS NOTED MAT'L

IÔ-5032-00 n
CG 515 FLIGHT CONTROLLER INSTALLATION DRAWING

August, 1970 FIGURE 7 -4
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KING

e 7.0 APPROX Il

CABLE DRUMS ARE SUPPLIED
IN INSTALLATION KlTS (KG342 SERIES)

PRESSURE INLET PORT I/8 NPT CYLINDER PRESSURE a 10.95 APPROX l a
PORT (2) I/8 NPT
(KEEP PLÜGGED)

-0.68 APPROX

EX8HANUSTPORT ELECTRICAL CONNECTOR
CABLEIS MS3IO IOSL-3

APPROX A3.3R30X
AP

R40X AP41ROX

A2.OR40X
A

R60X

C/W8pNORT 5.90 MTG HOLES CC8WNPTORT 6.42 MTG HOLES a OHO2 S N2)DIA.

SG28A DIFFERENTIAL
SG28A DIFFERENTIAL PRESSURE PRESSURE SWITCH
SWITCH (OPTIONAL) IS SUPPLIED IN PITCH (OPTIONAL)
TRIM KIT (KG343 SERIES) HOLES (2)

0.201 MIN. DIA.

NOTES:
IT IS RECOMMENDED THAT THE ENTIRE SPACE
ENVELOPE BE INCREASED BY 1/2 INCH ON
ALL PACKAGE INSTALLATION DIMENSIONS
TO AVOID INTERFERENCE DUE TO TOLER-
ANCE VARIATIONS AND STRAIN DEFLEC-
TIONS.
APPROPRIATE ORIFICES ARE SUPPLIED IN IN-

STALLATION KITS (KG342 SERIES).
FOR CABLE DRUMS WITH LESS THAN 4.0 INCH
DIAMETER, THE DIMENSION IS APPROXI-
MATELY 3.94 INCHES.
BASE MOUNTING StJRFACE PLANE VARIATION FIGURE 7-6 SERVO ACTUATOR AND DIFFERENTIAL PRESSURE
MAY NOT EXCEED ONE POINT VARIATION SWITCH - INSTALLATION DIAGRAM
OF 0.02 MAX.

5 DIMENSIONS ARE IN INCHES.
DIMENSION 150.25 INCH GREATER IF Z959191-1
SPACER IS USED.
MATING CONNECTOR.IS MS3106-10SL-3S (NOT SUPPLIED). August, 1970 Page 7-19



KING

5.1 MAX i e-L40 MAX - 1.43 MAX-o

4.OOOÌO.OI5 11

0.188±0.005 (4) TU RN
0.75±0.01 L R ILS/VOR ALT MASTER O.40ÌO.OI

- - PITCH ON ON ON \DOgN
1.8510.0!

OFF OFF OFF 3.4MAX

2.20010.015
2.25010.015

0.38R (2)
1.85±0.01

0.550 0.015
UP

HOLE PATTERN FOR
MOUNTINGMETHOD E SLOTS 128 x 0.30 (4

O.13R (4) IF USED, SHROUD IS SUPPLIED
WITH SERVO ACTUATOR
SYSTEM INSTALLATION KIT

3.10040.030
-0.010 MOUNTING

SURFACE

NROAKSEUPPLIED)

NO.4-40 B AMPHENOL
SCREWS (4) (NOT SUPPLIED)

57-20360 NO. 6-32 ROUND HEAD SCREW
4.900 0.00300

e PUT SCREW HEAD INSIDE. (SUPPLIED) AND LOCK NUT (4) (NOT SUPPLIED)

HOL E PATTERN FOR MOUNTINGMETHODI MOUNTINGMETHODII

MOUNTINGMETHODI

NOTES:
1. DIMENSIONS ARE IN INCHES.
2. THREE SWITCH FLIGHT CONTROLLER SHOWN, BUT DIMENSIONS ARE IDENTICAL FOR FOUR SWITCH MODEL.

FIGURE 7-3 FLIGHT CONTROLLER - INSTALLATION DIAGRAM

August, 1970 Page 7-13



KING

3.50 0.\70 (3)

45o 0.166 (4)
45

3.25 REF 3.125 DIA REF
CALC

2 N TURN
3.187

PANEL CUTOUT ANDMOUNTINGHOLES 3.50 REF 0.125 REF 3.0 i

NOTES: 3.25 REF
5.60 REF i

MATING ELECTRICAL CONNECTOR IS TYPICAL OF
MS3106-14S-55· GG205A4,A5, A6,84, C4 6.10 MAX

2 THE RATE GYRO INDICATOR SHOULD BE IN- TYPICAL OF GG205AI, CI ^

STALLED IN A SHOCK-MOUNTED INSTRU- O.I70 (4)
5.5010.50 5

MENT PANEL. THE MOUNTING MUST BE
SUCH THAT, WHEN THE AIRPLANE IS IN ITS a

NORMAL CRUISING ATTITUDE, THE IN-
45©REF KEY POSITION

STRUMENT WILL BE LEVEL LATERALLYAND
ITS FACE WILL BEVERTICAL. - -

3 THE INSTRUMENT FACES DIFFER AND THE LO- _ 3.25 REF
3.125 DIA REF

CG CALC

CATION OF THE ELECTRICAL CONNECTOR
DIFFERS AMONG THE VARIOUS MODELS.

O GG205A2, A3, A4, A6, B4, C2, C3, C4 ARE 2 TURN
FUNCTIONALLY INTERCHANGEABLE WITH
GG205Al, Cl.
APPLICABLE TO GG205A2, C2 ONLY.
APPLICABLE TO GG205A3, C3 ONLY.
APPLICABLE TO GG205A4, AS, A6, 84, C4 ONLY.

3.50 REF
0.125 REF 3.0

8 WEIGHTS: 3.25 REF
MAX 5.85 REF i

MODEL WEIGHT /\
NO. (POUNDS) TYPICAL OF 6.38 MAX 6

GG205A2, C2, A3, C3 6.10 MAX b

GG205Al, A4, A5, A6,
GG205B4, C1, C4 1.9 TYPICAL OF GG205A2, C2, A3, C3,A4

GG205A3, C3 2.1

GG205A2, C2 2.2
9 DIMENSIONS ARE STATED IN INCHE'..

10 DIMENSIONS FOLLOWED BY "REF" ARE ONLY
FOR INFORMATION AND ARE NOT SPECIFI-
CATIONS REQUIRING CONFORMANCE.

FIGURE 7-9 TURN AND BANK INDICATOR GYRO - INSTALLATION DIAGRAM

August, 1970 Page 7 -25
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5.180 MAX.

(I3. I 57)

4.460 MAX. I 2.I80 MAX. 4
(i I.338 ) ( 5.538)

3.060 .875REE *
( 7. 772) (2.222)

4.200 e * e Û.Û.
(10.668) 3.62OREF -

(9.194)
4.620 MAX.
( 11.734) C.G• 2 .300 REE

(5. 842)

1 F (
142404REF.

1.020
(2.590)

2.465 REF. REE
( 6.261)

NOTE:
.180±.005 (4) MS310 2A 24-28P I.DIMENSIONS INPARENTHESES ARE IN CENTIMETERS.

2.WEIGHT: .94 LBS.

FIGURE 7-12 DG1009 INSTALLATION DRAWING
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NOT_E

L UNLESS NOTEO: ALL CAPACITANCESARE IN MICROFARADS(µf) 3 BOTTOM VIEW OF TRANSISTORS 4. REAA VIEW OF SI,S2 S3,AND S6.
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2. DIODES ARE THUS

SILICON
ZENER CG 515 FLIGHT CONTROLLER SCHEMATIC DIAGRAM

FIGURE 4-17
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K3 DUMMY RELAY

NOTES:

1. OPTION SELECTORPLUG(A9) SHOWN IN POSITION 1. ggy - - - - - - - - - - - - - - - -

6 3 7 13 10 14 2 5 i 9 12 8

2. ALLRESISTANCESAREIN OHMSAND ALL CAPACITANCESARE IN UF UNLESSOTHERWISESPECIFIED. K3

3. SCHEMATICDIAGRAMS FORPLUG-IN CARDS (Al THRUA6) ARESHOWN ON SEPARATEDIAGRAMS.
'-45 3697 82 -I II 46371310142519128

a O INDICATES TERMlNALSON TERMINAL BOARDTBl. DH :: : E PI 5 3 6 -: 7 8 2 XA9 XK3 II e 6 3 7 13 10 14 2 5 I 9 12 8

5. PI CONNECTS TO PG51A1 ALTITUDE CONTROL WHEN INSTALLED L L i * I -

A6

EITHERTHEK3 RELAY OR K3 DUMMY RELAY MUST BEINSTALLED. R23 M ¡
IOOK C

7. È INDICATESSIGNAL GROUND, O I

J
8. # INDICATES CHASSl5 POWERGROUND.

R4 rN I
500 CRS ¯

U-- - L
A3r--- O

R22
150K CRS F

18 R6 --- --- -

H - - H

y
" 33 K

- - - RIl '--A
SELECT __ r---1As

RI7 5 24 -

100K
-------------

- S

L--IJ3 --
--¯-------------- D- ----------- --- C I

7
------------- - N

A2F¯¯1 I MEGO

83K
CR2

A - -

U
- g I

--
----- --

--- --- H
K - 200 CI - - R I

I J -

--- --- ---- A
I H

I E 53 - -
i g i 1

L-.] i 2
OK OK L--
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¯¯1

M
3 3

¯¯

A4

H -----

S

F -- - - 14
SIK

C62
SIK

15
2 - - - - - - - F

D - ----- -

O
O 54

- - H

C -
-

AS CR9 CRIO
A - 56 BLU SLK

L..]
2 M

Fl

2 7 CRI
43YEL

3

J7 36 39 a I *2
-2 3 37 21 24 40 43 36 14 16 35 15 17 10 57 2 29 50 SI I 10 9 55 5 33 44 45 32 46 34 15 18 13 3 26 30 53 64 2 52 43 !! c. •f 43 I 21 F7 56 19 4

FIGURE 4-10 COMPUTER CHASSIS (BG174D, BG274D, BG374D) -

SCHEMATIC DIAGRAM
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K3 OUMMYRELAY

NOTES:

1. OPflON SELECTORFLUG (A9) SHOWN IN POSITION 1. A9E ¯ ¯ ¯ ¯ ¯ ¯ ~ ¯ ¯ ¯ ¯¯ ¯

1
' 6 3 7 13 10 14 2 5 I 9 12 8

2. ALLRESISTANCESAREINOHMSANDALLCAPACITANCESAAE INUFUNLESSOTHERWISESPECIFIED.
I I r---- ------------------

3. SCHEMATICDRGRAMS FOR PLUG-IN CARDS(A1 THRUA6) ARESHOWN ON SEPARATEDRGRAMS. I
L 45 3697 82 -i

LII 46371310142519128
4.0 INDICATESTERMINALSON TERMINALBOARDTBl. DH E )PI 5 3 6 1 7 8 2 XA9 XK3 II 4 6 3 7 15 10 14 2 5 I 9 12 8
5. P1 CONNECTS TO PGSIAI ALTITUDECONTROLWHENINSTALLED L L * | L -

EITHERTHEK3 RELAYOR K3 DUMMYRELAYMUSTBEINS1ALLED. R23 M I
IOOK

7. È INDICATESSIGNAL GROUND. C3

8, # INDICATESCHASSISPOWERGROUND.

C3 IS COMPOSEDOF 1WO 33UF CAPACITORSIN SERIES 00 CRS
NOT USEDON SERIESI AND 2.
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R
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------

7 3-5 2 4 I 8
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H -- H
T
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FIGURE 4-9 COMPUTER CHASSIS (BG174C, BG274C, BG374C) -

SCHEMATIC DIAGRAM
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K3 DUMMY RELAY

¯¯ ¯¯¯¯¯¯¯¯¯¯¯1

nnnn'
6 3 7 13 10 14 2 5 I 9 12 8

NOR

ION SELECTORPLUG ¾9) SHOWN IN POSITION 1.

2. ALLEESISTANCESAREIN OHMS AND ALLCAPACITANCESAREIN UF UNLESSOTHERWISESPECIFIED ' 4 5 3 6 9 7 8 2 ,
L II 4 6 3 7 13 10 W 2 5 i 9 12 G

3. SCHEMA¶lCDIAGRAMSFOR PLUG-IN CARDS41 THRUA4) ARESHOWN ON SEPARATEDIAGRAMS. E ) PI e 6 7 8 2 XA9 XK3 11 4 6 3 7 13 10 W 2 5 i 9 12 8

4.0 INDICATESTERMINALSON TERMINALBOARDTil. g) g L L I
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7. INDICATESSIGNAL GROUND. R6 xN i

SlO CR9 -

- I
8. # INDICATESCHASSISPOWERGROUND. . U

L
A3 ¯¯1

- O i
T I

e V -

"C
------- ---- A I

i A
N KI

°¯¯¯¯ ¯¯~

V
K

7 3 5 2 4 I 8 - ---- -- E
H -- H

5 K

10 N - - --{ 1 as ---

2Œ ¯ 1AS
E RIO y I
B - - ---- -

- - -- S -- S
L--- J3 - - - -- - -

- 0
- - - --- - - - C

RIS - - - -- - -- ------ N
383K y CR6

RI3
CR6

R4 CR2
RI2

A2 ¯¯1

_

21 MEGO I 6
3MEGO

5 -- V

y --- ---- -- -- -- -- B
CI - -

H
200 - -- R I

J -

- - -- - - -------- A
H

OK
2 2

SOKAir--

M
3 3 3

r¯¯
A4

H -

R22
2

--- S
237K - L i

i F -----

RIS R20 CMS Ril - ---- J I
SIK

Œ SIK
21 4

2.7

20
04K MEGO -

- - - C

R - - - - ------ - SI - - - - - - H
N 6l

H7
C -

-- I-IK CR3 CR4
A - - K

L...I Î CR7
41 3 M

FI

2 7
YEL

T 3

arl 38 39 a I a 2 12 3 37 21 24 40 43 36 14 16 35 15 17 &O 57 2 29 50 SI I 10 , 55 5 33 44 45 32 46 34 25 IS 13 3 :S 4 53 54 12 52 46 II O 6 47 4L I 2Hf $6 19 4

FIGURE 4-8 COMPUTER CHASSIS (BGl74B, BG274B) - SCHEMATIC DIAGRAM
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-a 1.40 REF e l'I see My 5.10 MAX e

O.8-o e 12-Il/16 REF a e OF¯

9-l/16REE I

2 -

0.196 (16) THRU
EYELETS

3-1/2 REF

0.687

!.375

0.687

RACK MOUNTING DIMENSIONS 7.90 MAX
-> I.375 +- SELECTED OPTION

INFORMATION PLATE 6

MATING CONNECTOR - - - - - - - -- - - - 9,40
IS CANNON DPX-57-33S
(NOT SUPPLIED) --

ES: NUT AND WASHER 5 28V DC

LOOSE END OF GROUND STRAPTO BE FASTENED UNDER ISOLATOR COMPUTER CONNECTOR

MOUNTING SCREWS AT THE TIME OF MOUNTING BASE INSTALLA_ ISCANNON DPX-57-34P

TION.
0.5 INCH SWAY SPACE AROUND UNIT. ALTITUDE CONTROLLER

OBSERVE COLOR CODING WHEN INSERTING CARDS INTO CHASSIS. - I Ps

THIS DEVICE IS NOT FUNCTIONAL UNLESS ONE OF THE OPTIONS
IS INSTALLED.
CLAMP, NUT AND WASHER ARE FURNISHED WITH PG51A ALTITUDE
CONTROL. PGSIA ALTITUDE

CONTROL (OPTIONAL)
SELECTED OPTION INFORMATION PLATE SHOULD BE MARKED IN
APPROPRIATE BLOCKS WHEN COMPUTER IS INSTALLED IN AIRCRAFT. MOUNTING
DIMENSIONS ARE IN INCHES. RAcy coNNANSECRCS NNCELCUD IN ALDLCOOCMHAUSRSS.

DIMENSIONS FOLLOWED BY "REF" ARE ONLY FOR INFORMATION (NOT SUPPLIED) AND CONNECT TO ALTITUDE CONTROL THREAD CLAMP THRU SLOTS
AND ARE NOT SPECIFICATIONS REQUIRING CONFORMANCE• e--2-3/8 REF 3 I/IG REI

HTREANCK
N

LCHARSMSISAND
5.40 MAX

PURCHASE FROM K. W. JOHNSON & CO, DAYTON, OHIO,
PARTNO. 6187.

FIGURE 7-5 COMPUTER AND ALTITUDE CONTROL -

INSTALLATION DIAGRAM
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13/16 REF
OUTLET PORT A

IO-32(4)REF

O.209(4)

o
¯)

(4)
3-I3/l6 1 1/32

4-3/4 i 1/64
I/8 REF ..... - I-7/16 REF

AIR INLET

3-3/4 REF
9/32 ± I/32 R

3-l/l6 REF 1/8 REF

PANEL CUTOUT AND 21/32 REFo +- I REF-a OUTLET

MOUNTING HOLES "°"'" NAECT

AMPHENOL 182-15X-1000$FOR GG2OI I/8 MOUNTING PANEL REF-• I O1/2 MAX i

0020\

AMPHENOL 182-15X-IOOO È
ADJUSTING KNOB

OUTLET PORT

3-15/64 REF

5/32 (4) ON 3.500 DIA 1/2 REF

PANEL CUTOUT AND
3-3/8 REF

15/16 REF 5-3/8 REF INLET PORT
MOUNTING HOLES

FOR GG301 6-7/16 MAX i

GG30l

FIGURE 7-7 AIR DRIVEN VERTICAL GYRO - INSTALLATION DIAGRAM
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5 3/4 REF I

IOCK-MOUNTED 4-II/I6REF i
I/4 PIPE TAP REF(4

LEVEL
AL IN CRUISE

5/32 REF- 4-7 16 REF i 1-7/8 DIAREF

TS MUST TOUCH THE 4-l/I6 I
-- REF OUTLET

E
SAARTHE 2-1/32 7/32 REF

13/16 REF
PORT B

X
ROR TNHDEHEAD

I-19/32 REF I-3/8REF

RT (FOR THE ·¯¯

). INSERT A 4 REF 3 REF
CGCALC 5 MAX

f. ATTACH THE 3¯¯a -

25 CG CALC AIR INLET
O THE CONNECTOR. 3 3 REF 2 REF

UDG
E

ESE

REF

L J

PANEL CUTOUT AND iguax .-

'ORT. MOUNTING HOLES lO-32NC REF(4)
2 DIA REF

IR FILTER, FOR GG202
2 REF

•----2
R A

POT T

AND THE AIR 4 REF AMPHENOL182-15-1000

H O. D.
2 REF 2 REF I REF

i POSSIBLE 4 MAx 6 MAX a

T THE LINES GÒ202
NCHED, TWISTED OUTLET PORT

- 3.125 MAX

\
| - -- O O ·¯

'RO IN PANEL. 3150

3302 2.7 LB MAXIMUM.
.. -- --

3 REF

2 DIA REF AIR INLET

NLY FOR INFORMATION a (4)ON 3.500 DIA

4G CONFORMANCE. s

|
PANEL CUTOUT AND CARD SET KNOB

MOUNTING HOLES 3i REF AMPHENOL 182-15-1000

FOR GG302
I REF 7 REF

MAX

GG 02

FIGURE 7-8 A R DRIVEN DIRECTIONAL GYRO - INSTALLATION DIAGRAM
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R4 RS R6 ..i A
w. w. 287K 300K CRI CR2

2K 348 2K CR3 CR4 4RI22K

CRI $ CR2
K2

SK
RB74K

287K
RI2

RI4 RI5 RI6 R20

6
RI7

I.5K l96K 42.2K 2 K 90.9K
ca4 a c"3 CR7 CRS 4252K

O.C8 CRI2 CRI I

42 R
90

6K
SRELSECT

4 2

5K2A

5
C4 RB R9 287K

S 14.7K CRII CRI2 42.2K

O. 6 2

R27

CR
CRI9

CRI5 CRI67R24
CR2OR

R28 IK
R26 422

CRI7 CRIS
464K 422 14.7K

CRII CRI2IK CR21
CR22 \/ C9 CRI3 CRIS CRI6 CRi4

CB
,

.

70 R31 R21 R22 CRt9 R23 R24 CR2O0.47¯
19.6K R30 bK

V CR23 CR24 38R332 68.lKO I.5K
26

R 4.64K 7.5K

CRI7

CRIB7.5K
4

5 R

C5 R7 R3
CR25 CR26

28 CO47
C6 R7 RS 5 2 4

O.I 2 O MEGO C7 82K 0.47 IOK IOK

0.1 0.47 IOK IOK
es "M4EGO CO

cy
(PART NO. 200-0118-00/01 (Z950850-1, 2) c4 0-47

VALUE ON PART VALUE ON PART 2A K28 O 22
CO2

NO. 200-0097-00 NO. 200-0097-01
3 3 5 6 8

O.I 2MEGO O.! RI
(Z950851-1) (Z950851-2)

L "K

R20 100K 68. 1K 4 3 2 i
R23 51. 1K SELECTED ci R2 c2 R3

R25 348 OHMS 422 OHMS K2A,KC2OLOR DOT O.22 82K 82K

R26 2K 4.75K (PART NO 200-0099-00/01 (Z960751-1) NOTES: PART NO. 200-0099-02/03
R2U7SED ONLY4ON

PART NO. 200-00

-L0E1CTZE5D9851-2)

CARD. 1. ALL RESISTANCES ARE IN OHMS AND ALL CAPACITANCES ARE
R8 AND R9 ARE 10K ON 200-0118-01 (Z950850-2) CARD. IN UF UNLESS OTHERWISE NOTED.
C4 AND C6 ARE 0.47 UF ON 200-0118-01 (Z950850-2) CARD. 2. - INDICATES PIN ON CONNECTOR J1.

3. R27 & R28 422 OHMS ON EARLY MODEL,NOW 3579.

FIGURE 4-6 HEADING/MODEL CARD (A5) - SCHEMATIC DIAGRAM
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K3 DUMMY RELAY

NOTES: I
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ASE ¯¯¯¯¯ ¯¯¯¯¯¯¯¯¯1

6 3 7 13 10 14 2 5 I 9 12 8
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3. SCHEMATICDIAGRAMS FOR PLUG-tN CARDS(Al THRUA6) ARE SHOWN ON SEPARATEDIAGRAMS.

4. INDICATESTERMINALSON TERMINALBOARDTBl.
' 4 5 3 6 9 7 I 8 2 -

L II 4 6 3 7 |3 10 14 2 5 I 9 12 8
DH .AE PI , 5 36 7 82 XA9 XK3II 46371310142519128
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_

f¯¯
A6

$ EITHER THEK3 RELAY OR K3 DUMMY RELAYMUST BEINSTALLED R23 M
100K I

7. È INDICATES SIGNAL GROUND.
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EITHERTHEK3 RELAYOR K3 DUMMY RELAYMUSTBEINSTALLED' R23 M i

100K
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È USE AWGNO /8 LEADW/RE LEADW/RE TO P/MS ASC MAY BE REVERSED EOR PROFER PHAS/NG UNITS DES/GNATED AS OPT/ONAL ARE NOT REOD EOR AN OPERATIONAL AU70FLK
3-PEFORM LEADW/RE ROUTING, BUNDL/NG, TY/NG 8 SUPPORT/NG USE ONLY /F ALT CONTROL (ATS/) /S /MSTALLED. A VOLTAGE OF THE STATED PŒ.AR/TY W/LL PRODUCE AN A/RCR ET

IN ACCORDANCEWITH GOOD A/RCRAFT W/RINGPROCEDURES. NAV HOLD/NG C0/L INTERLOCK DELETE /E NAV FUNCT/0N MOT /NSTALLED MOVEMEHT/N THE STATED D/RECTION.
4- AUTOPLT CABC/NG MAY BE ROUTED NEXT 70 OR MEAR OTHER CG-3/5 HAS/NTERNAL L/GHT LEVEL ADJUSTMENT SEL VALUEEOR RES WHICHW/LL PRODUCE//.8 VOLTS MAX BE EEN LOW S/DE

ELECTRICAL /NSTALLAT/0NS W/THOUT /NTERRERENCE 3 TO USE EXT GEMERATED 26V AQ REM JUMPERS COMNECT PWR TO OF RES TO PWR GNDJ; NORMINALLY 750./1, /WATE
'5- THE AUTOPLT PRESENTS A MAX/MUM LOAD OF J AMPS DC. P/N /9. AN ACT PWR SUR CARD MUST BE USED /M THE CMPTR. · ONLY THOSE P/NT USED FOR CONNECT/NG THE PN/0/ 8 KP/550
6- THE GL/DE $LOPE & LOCAL/ZER CŒ/PLERS PRESENT /K RES/STIVE SU66ESTED SW. M/CRO SW 54PBB3/-T2 W/TH PUSH BUTTON TO THE H-/4 ARE SHOWÆ

LOADS AR/ RECVR Œ/TR/TS ACCORD/NGLK 52PA7-B2 /N BLU, GRN WHT OR RED AS DES/RED USE LAMP NO. 334. H-/4 S/G GRD MUST NOT BE CONNEcrER RAAtBGRAFIGND.
-USE UN/F/ED, SH/ELDED, TWO CONDUCTOR CABLE THEDOT7ED L/NES SHOW PROPER CONNECT/ONS /E A BACK COURSE IS - KP/-550 UHITS PROF TO SN9220MAY GROUND A/P S/GNAL SUPPLY

NOT /NSTALI.ED.

H 14/KING KPI 550 PICTORIAL NAV 4-SWITCH SYSTEM
INTERCONNECT DIAGRAM WITH PITCH SYNC

FIGURE 7-23

August, 1970 Page 7-49



KING

NOTES: 13/l6 REF '
OUTLET PORT A

1. THE GYRO SHOULD BE INSTALLED IN A SHOCK-MOUNTED
INSTRUMENT PANEL SO THAT IT WILL BE LEVEL
LATERALLYAND ITS FACE WILL BE VERTICAL IN CRUISE lo-32(4)REF I
ATTITUDE. ALL FOUR MOUNTING POINTS MUST TOUCH THE

'
O.209(4)

PANEL BEFORE SCREWS ARE INSTALLED SO THAT THE
GYRO WILL NOT BE STRAINED WHEN SCREWS ARE 7.isygg, |732
INSTALLED. USE FOUR (0.190INCH) 10-32 x 7/8 45°(4)

INCH ROUNDHEAD BRASSMACHINE SCREWS FOR THE
GG201 AND USE FOUR 6-32 xl INCH (MAX) ROUNDHEAD 4-3/4 i 1/64 I/8 REF - l-7/6 REF

BRASS MACHINE SCREWS FOR THE GG301. AIR INLET

2. REMOVE THE PLUG FROM THE OUTLET PORT (FOR THE / 4-II/l6 DIA.MAX

GG201, USE PORT A, B, OR C AS DESIRED). INSERT A ' -- 7/32 REF

FLEXIBLE HOSE CONNECTOR IN THE PORT. ATTACH THE , i
' I-29/32*l/32

--

VACUUM SUPPLY LINE (1/2 INCH O.D.) TO THE CONNECTOR.
A REGULATING VALVE SHOULD BE IN THE LINE TO LIMIT O O
THE VACUUM. FOR THE GG201, THE VACUUM MUST BE -

4.75 ±0.25 INCH MERCURY AND FOR THE GG301 IT MUST
BE4.6 ±0.1 INCH MERCURY AT CRUISE SPEED. THE 3-3/4 REF
UNUSED PORTS ON THE GG201 MUST BETIGHTLYSEALED. 9/32 i I/32R

DO NOT USE THE RED SHIPPING PLUGS. 3-l/l6 REF I I/8 REF
PANEL CUTOUT AND 21/32 REF--a •- *--I REFo OUTLET

3. REMOVE THE PLUG FROM THE AIR INLET PORT MOUNTINGHOLES PORT B TRLECT

IF A LINE IS TO BE RUN TO A CENTRAL AIR FILTER, FOR GG2OI I/8 MOUNTING PANEL REF--a e CI/2 MAX e AMPHENOL 182-15X-lOOO

INSTALL A FLEXIBLE HOSE CONNECTOR AND THE AIR
FILTER LINE. THE LINE MUST BE 1/2 INCH O.D.

CG2Ol
4. KEEP ALL PNEUMATIC LINES AS SHORT AS POSSIBLE

AND AVOlD SHARPBENDS. BE SURE THAT THE LINES AMPHENOL182-15X-lOOO $
AND FLEXIBLECONNECTORS ARE NOT PINCHED, TWISTED ADJUSTING KNOB

OR KINKED. OUTLET PORT

MATES WITH AMPHENOL 165 - 14X CONNECTOR. ""°
I

6. CAGE FLAG IS OPTIONAL. GYROS WITH NO CAGE FLAG
WILL HAVE A DECAL WITH INSTRUCTIONS FOR UNCAGING - -

THE GYRO. 3-15/64 REF

7. WEIGHTS: GG201 4.6 LBMAXIMUM, GG301 2.7 LB MAXIMUM. 5/32 (4) ON 3.500 DIA I/2 REF

8. DIMENSIONS ARE IN INCHES.

9. DIMENSIONS FOLLOWED BY"REF" ARE FOR INFORMATION
AND ARE NOT SPEClFICATIONS REQUIRING CONFORMANCE. PANEL CUTOUT AND

3-3/8 REF
15/l6 REF 5-3/8 REF i INLET PORT

MOUNTINGHOLES
FOR GG301 e 6--Ul6 MA

GC30\

FIGURE 7-7 AIR DRIVEN VERTICAL GYRO - INSTALLATION DIAGRAM

August, 1970 Page 7-21



KING

NOTES: 5-3/4 REF i

1. THE GYRO SHOULD BE INSTALLED IN A SHOCK-MOUNTED 4-II/I6REF i
I/4 PIPE TAP REF(4

INSTRUMENT PANEL SO THAT IT WILL BE LEVEL
LATERALLYAND ITS FACE WILL BE VERTICAL IN CRUISE 5/32 REF 4-7/l6 REF I-7/8 DIAREF-

ATTITUDE. ALL FOUR MOUNTING POINTS MUST TOUCH THE 4-l/I6
REF OUTLET '

PANEL BEFORE SCREWSARE INSTALLED SOTHAT THE •-2-l/32 7/32REF PORT B

GYRO WILL NOT BE STRAINED WHEN SCREWS ARE 13/16 REF

INSTALLED. USE FOUR (0.190INCH) 10-32 x 7/8
_

.---

INCH ROUNDHEAD BRASSMACHINE SCREWS FOR THE
GG202 AND USE THREE 6-32 xl INCH (MAX) ROUNDHEAD ¡_gg 1-19/32 REF I-3/8REF
BRASS MACHINE SCREWS FOR THE GG302. r¯¯¯¯l

2. REMOVE THE PLUG FROM THE OUTLET PORT (FOR THE ·¯¯¯

¯ ¯ ¯¯¯

GG202, USE PORTA, B, OR C AS DESlRED). INSERT A 4 REF 3 REF
CGCALC 5 MAX

FLEXIBLE HOSE CONNECTOR IN THE PORT. ATTACH THE Š¯2
-

25 CG CALC AIR INLET
VACUUM SUPPLY LINE (1/2 INCH O.D.) TO THE CONNECTOR. 21 3 REF 2 REF
A REGULATING VALVE SHOULD BE IN THE LINE TO LIMIT 32

. L _ _ _ J
THE VACUUM. FOR THE GG202, THE VACUUM MUST BE 33. 2

4-1/2 ±1/2 INCH MERCURY AND FOR THE GG302 IT MUST
BE 4.610.1 INCH MERCURY AT CRUISE SPEED. THE
UNUSED PORTS ON THE GG202 MUST BE TIGHTLY SEALED. G- -

DO NOT USE THE RED SHIPPING PLUGS. -23-REF
PANEL CUTOUT AND 32 - iguAx •-- -

3. REMOVE THE PLUG FROM THE AIR INLET PORT. MOUNTINGHOLES IO-32NC REF(4) 2 DIA REF

IF A LINE IS TO BE RUN TO A CENTRAL AIR FILTER, FOR GG202
2 REF

2 O
A

POOURTLEC

INSTALL A FLEXIBLE HOSE CONNECTOR AND THE AIR 4- REF AMPHENOL 182-IS-lOOO i
( FILTER LINE. THE LINE MUST BE 1/2 INCH O.D. I 16
\ 2 REF *--2 REF •-I REF-•

4. KEEP ALL PNEUMATIC LINES AS SHORT AS POSSIBLE 4 MAX 6 MAX •

AND AVOID SHARP BENDS. BE SURE THAT THE LINES GG202AND FLEXIBLECONNECTORS ARE NOT PINCHED, TWISTED OUTLET PORT

OR KINKED. 3.125 MAx

MATES WITH AMPHENOL 165 - 14
| -O- O O

6 REMOVE CARD SETKNOBTO INSTALL GYRO IN PANEL. ' 316° a

7. WEIGHTS: GG202 4.4 LB MAXIMUM, GG302 2.7 LB MAXIMUM.

8. DIMENSIONS ARE IN INCHES. 8 REF
-DIA REF AIR INLET

9. DIMENSIONS FOLLOWED BY "REF" ARE ONLY FOR INFORMATION aË(4)ON 3.500 DIA

AND ARE NOT SPECIFICATIONS REQUIRING CONFORMANCE- - -
- - O

PANEL CUTOUT AND CARD SET KNOB

MOUNTINGHOLES 3¼ REF AMPHENOL 182-15-1000

FOR GG302
I REF 7 REF

7 MAX

GG302

FIGURE 7-8 AIR DRIVEN DIRECTIONAL GYRO - INSTALLATION DIAGRAM
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-a 1.40 REF e M.5 O M^X 5.10 MAX e

O.lR * * 12-11/16 REF I e 1.50

9-l/I6RE¡¯
1

REF REF

2

0.196 (16) THRU
EYELETS

3-l/2 REF

0.687

!.375

0.687 +-

RACK MOUNTlNG DIMENSIONS 7.90 MAX
I.375 SELECTED OPTION

INFORMATION PLATE 6

I

MATING CONNECTOR 9.40--A
:N

NSNUONDPEX-57-33S

NOTES: / NUT AND WASHER 28V DC

LOOSE END OF GROUND STRAP TO BE FASTENED UNDER ISOLATOR COMPUTER CONNECTOR

MOUNTING SCREWS AT THE TIME OF MOUNTING BASE INSTALLA- ' ISCANNON DPX-57-34P

TION.
0.5 INCH SWAYSPACE AROUND UNIT. ALTITUDE CO TROLLER

3 OBSERVE COLOR CODING WHEN INSERTING CARDS INTO CHASSIS. ' s
4 THIS DEVICE IS NOT FUNCTIONAL UNLESS ONE OF THE OPTIONS

IS INSTALLED.
CLAMP, NUT AND WASHER ARE FURNISHED WITH PG51A ALTITUDE

¯¯

CONTROL. PG5IA ALTITUDE

SELECTEDOPTION INFORMATION PLATE SHOULD BE MARKED IN CONTROL (OPTIONAL) O

APPROPRIATE BLOCKS WHEN COMPUTER IS INSTALLED IN AIRCRAFT. MOUNTING

7 DIMENSIONS ARE IN INCHES. RACK C NNSEC RS NNCELCTDOERDIN AELDLCOCMHASSERS.

8 DIMENSIONS FOLLOWED BY"REF" ARE ONLY FOR INFORMATION (NOT SUPPLIED) AND CONNECT TO ALTITUDE CONTROL• THREAD CLAMP THRU SLOTS
AND ARENOT SPECIFICATIONS REQUIRING CONFORMANCE• 2-3/8 REF I I 3 I/iG REF m

OTGHTREANCMUNLCFHARSMSISAND
5.40 MAX

PURCHASE FROM K. W. JOHNSON & CO, DAYTON, OHIO,
PART NO. 6187. * IS'

FIGURE 7-5 COMPUTER AND ALTITUDE CONTROL -

INSTALLATION DIAGRAM

August, 1970 Page 7-17



5.180 MAX.
KING

(13.1 57)

4.460 MAX. r 2.180 MAX
(Il.338) (5.538)
3.060 --I> .875REE+( 7. 772)

(2.222)

4.200 Û.G.
(10.668)

--- 3 20REF -

4.62 O MAX.
(11.734) C.G· 2.300 REF.

(5. 842)

1.020
(2.590)

2.465 REF· REF.
( 6.261)

NOTE:
.180±.005 (4) MS3IO 2A 24-28P I.DIMENSIONSIN PARENTHESES ARE IN CENTIMETERS.

2.WEIGHT: .94 LBS.

FIGURE 7-12 DGl009 INSTALLATION DRAWING

August, 1970 Page 7 -29
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KING

3.50 0.170 (3)

45o 0.166 (4)
45

3.25 REF 3.125 DIA REF
CG CALC

2 N TURN
3.187

PANEL CUTOUTANDMOUNTINGHOLES 3.50 REF 0.125 REFR 3.0 i

NOTES: 3.25 REF

& MATING ELECTRICAL CONNECTOR 15 TYPICAL OF 5.60 REF a

MS3106-145-5S· GG205A4, AS, A6, B4 , C4 6.10 MAX
2 THE RATE GYRO INDICATOR SHOULD BE IN- ITYPICAL OF GG2O5Al, CI ^

STALLED IN A SHOCK-MOUNTED INSTRU- o.i7o (4) 5.50*0.50 5 i

MENT PANEL. THE MOUNTING MUST BE
SUCH THAT, WHEN THE AIRPLANE IS IN ITS
NORMAL CRUISING ATTITUDE, THE IN-
STRUMENT WILL BE LEVEL LATERALLYAND

45°REF
KEY POSITION

ITS FACE WILLBE VERTICAL.
3 THE INSTRUMENT FACES DIFFER AND THE LO- 3.25 REF CG CALC

CATION OF THE ELECTRICAL CONNECTOR
- 3.l25 DlA REF

DIFFERS AMONG THE VARIOUS MODELS. -
-

GG205A2, A3, A4, A6, B4, C2, C3, C4 ARE 2 TURN '
FUNCTIONALLY INTERCHANGEABLE WITH \
GG205Al, Cl.
APPLICABLE TO GG205A2, C2 ONLY.
APPLICABLE TO GG205A3, C3 ONLY.
APPLICABLE TO GG205A4, AS, A6, B4, C4 ONLY.

3.50 REF
0.125 REF-a 3.0 i

8 WEIGHTS: 3.25 REF
5.85 REF i

MODEL WEIGHT A
NO. (POUNDS) TYPICAL OF 6.38 MAX 6 -

GG205A2, C2, A3, C3 6.10 MAX t

GG205Al, A4, A5, A6,
GG205B4, Cl, C4 1.9 TYPICALOF GG205A2, C2, A3, C3,A4

GG205A3, C3 2.1

GG205A2, C2 2.2
9 DIMENSIONS ARE STATED IN INCHES.

10 DIMENSIONS FOLLOWED BY "REF" ARE ONLY
FOR INFORMATION AND ARE NOT SPECIFl-
CATIONS REQUIRING CONFORMANCE.

FIGURE 7-9 TURN AND BANK INDICATOR GYRO - INSTALLATION DIAGRAM

August, 1970 Page 7-25



5.I MAX i e-l.40 MAX t.43 MAX-

4.OOOÌO.OI5 I
0.188±0.005 (4) 4 4 T

0.75±0.01
LyyURN

R ILS/VOR ALT MASTER --- O.40ÌO.OI

D
ON ON

2.20010.015 2.25010.015
0.38R (2)

1.85±0.01
OFF OFF OFF 3.4 MAX

0.55010.015
UP

HOLE PATTERN FOR
MOUNTING METHODE SLOTS 0.128 x 0.30 (4

O.I3R (4) 1F USED, SHROUD IS SUPPLIED
WITH SERVO ACTUATOR
SYSTEM INSTALLATION KlT

3.100 00 0

E

NRA SEUPPLIED)
- ---

NO.4-40 BINDlNG HEAD AMPHENOL

SCREWS(4) (NOT SUPPLIED)
57-20360 NO.6-32 ROUND HEAD SCREW

4.900 0.0 00 a PUT SCREW HEAD INSIDE. (SUPPLIED) AND LOCK NUT (4) (NOT SUPPLIED)

HOLE PATTERN FOR MOUNTINGMETHOD I MOUNTINGMETHODII

MOUNTINGMETHOD I

NOTES:
1. DIMENSIONS ARE IN INCHES.
2. THREE SWITCH FLIGHT CONTROLLER SHOWN, BUTDIMENSIONS ARE IDENTICAL FOR FOUR SWITCH MODEL.

FIGURE 7-3 FLIGHT CONTROLLER - INSTALLATION DIAGRAM

August, 1970 Page 7-13



KING

7,0 APPROX a

CABLE DRUMS ARE SUPPLlED
IN INSTALLATION KITS (KG342 SERIES)

PRESSURE INLET PORT I/8 NPT CYOLRTNR PRENSSURE e !0.95 APPROX

(KEEP PLUGGED) ,-0.68 APPROX

EXHAUST PORT
ELECTRICAL CONNECTORI/8 NPT IS MS3|O IOSL-3P ¯¯ CABLE

APPROX A3.3R30X APPR40X AP4P
OX

APPOR40X

A
R60X

.

C/WSNORT
.90 M G OL S CW PORT 6 G HOLES HOLES (2)

0.261 MIN. DIA.
SG28A D1FFERENTIAL PRESSURE SG28A DIFFERENTIAL
SWITCH (OPTIONAL) IS SUPPLIED IN PITCH RESSONAL SWITCH

TRIM KlT (KG345 SERIES) HOLES (2)
0.20! MlN. DIA.

NOTES:
IT IS RECOMMENDED THAT THE ENTIRE SPACE
ENVELOPE BE INCREASED BY 1/2 INCH ON
ALL PACKAGE INSTALLATION DIMENSIONS
TO AVOlD INTERFERENCE DUE TO TOLER-
ANCE VARIATIONS AND STRAIN DEFLEC-
TIONS.
APPROPRIATE ORIFICES ARE SUPPLIED IN IN-
STALLATION KITS (KG342 SERIES).
FOR CABLE DRUMS WITH LESS THAN 4.0 INCH
DIAMETER, THE DIMENSION 15 APPROXI-
MATELY 3.94 INCHES.
BASE MOUNTING SURFACE PLANE VARIATION FIGURE 7-6 SERVO ACTUATOR AND DIFFERENTIAL PRESSURE
MAY NOT EXCEED ONE POINT VARIATION SWITCH - INSTALLATION DIAGRAM
OF 0.02 MAX.

5 DIMENSIONS ARE IN INCHES.
DIMENSION 15 0.25 INCH GREATER IF Z959191-1
SPACER IS USED.
MATING CONNECTOR IS MS3106-10SL-35 (NOT SUPPLIED). August, 1970 Page 7-19



KIN G

I VI

.14 (

00

6 .0940HAALRUDMINUM

4 90 S REQUIRED

25

MOUNTING I.50
SURFACE AS REQUIRED 2.00

.128 DIA.(2)
.260 CSK.XIOO 5

RECOMMENDED MOUNTING PLATE DETAIL ALTERNATE MOUNTING PLATE DETAIL

2.53 MAX I.59 MAX.e 5.09 MAX. I

I now, ATURNA ALT
3.09 MAX.

- L R
334 MAX P Ei

MOUNTINGPLATE } E NAV
ENTERE -- _ --I(. - c Ei --

WITHIN of . H HDG
OPENING '

.56 REE

13RAD.(4)
4-40X3/8 100 FLAT HEAD SCREWS (4)

NOTE "I"
3.100+.03C |

-.010

.25

OUNTING SURFACE

4.800
_

00

RECOMMENDED HOLE PATTERN

RECOMMENDED 4.00 REE
MOUNTING PLATE
(NOT SUPPLIED)
2

REQ°D.

NOTES: 57-40360

1. NOT SUPPLIED,"4"#4-40,100°FLATHEAD, MOUNT NOTE"2"-- AMPHENOL
WITH HEAD INTERNAL AS SHOWN.

¯

2. MATING CONN. AMPHENOL 57-30360,NOT SUPPLIED. « ra., so | one...nos | lu-

SCALI OLATHE
. KING RADIO CORPORATION

198 REN ¯i ¯¯¯¯¯¯¯¯ ¯

"^"'FLIGHT CONTROLLER CG-515
4.60 MAX. , s i INSTA(.LATION DRAWING

CG 515 FLIGHT CONTROLLER INSTALLATION DRAWING
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(CONVERTER)
+28VDC FOR LOCALIZER FREQUENCY AND O VDC FOR VOR FREQUENCY

COMPUTER ---

BACK COURSE ILS
SWITCH tocivon +nissv HEADING ERROR SIGNAL

(OPTIONAL) HEADING ERROR SIGNAL

COLLlNS 562A-7
25

SIGNAL TO PITCN TRIM INDICATOR

STEERING 14 --

COMPUTER sio mat To siven vaim isolcATon

IN I/2W +20 VDCPOWERFORSERVOCOtLS
26

+2OvDCPOWERFORSERVOC0tLS
252

PlTCN COMMAND + DOWN 0.89 v/DEG Ì 16 V MAX

500 OHMS I/2W S1NGLEENG1NERUDDERCOORDINATION SIGNAL
LOC/VOR+LEFT 16

H-14SIGNALGROUND TURNCOMMAND+RIGHT 0.4V/DEG 12vMAx

TRHAENASD
R - - --..---- is

SINGLE ENGINE RUDDER COORDtNAT10N SIGNAL

GROUND FOR ALT SwiTCH HOLDING COIL
-- ------ 16

+2BVDCFORCOILOFHEAD1NGRELAY

4

COMPUTER CHASSIS GROUND A N

- - 24
22

- - - 25 AM E .OL
BYPASS OR SHUTOFF 23

RuM T HEADING SYNCHRO x 57 20 60 AIR VALVE BYPASS OR SHUTOFF "
D R 2200HMS HEADING SYNCHROY I

¯¯¯

AIR VALVE

TO H-14
HEADING SYNCNRO Z L BOOT SYSTEM

FLIGHT 27 TOGG2OIORGG301 ----, VALVE e 50

CONTROLLER 22 HMS % COLLINS3298-2Aw ATTITUDE INDICATOR DE- R IMER

IN 9 r 9

12
2W APHORROAOCNH

ROLL ATTITUDE + LEFT, 0.33 v/DEG N645 N645 R N

I SAMP AUTOPILOTSWITCH COMPUTERRACK L-J
14 PlTCN ATTITUDE + UP, 066 V/DEG (CPTIONAL) - -- --- - CANNON

GLIDE SLOPE + UP F 3 28 VDC un -gu

HEADINGSELECT GLLODEE - - 10
- 20 VDC "S" SUPPLY

SWITCH RECElVER GLIDE SLOPE + DOWN A

13 + 20 VDC "S" SUPPLY

-20voc s suePLY

+28VDC
is o NOTES:

6 -- - - - E A E OL RU DEOR
.1. USE AWG NO. 22 LEADWIRE UNLESS OTHERWISE SPECIFlED.
2. PERFORM LEADWIRE ROUTlNG, BUNDLlNG, TIEING, AND SUPPORTING IN ACCORDANCE WITH GOOD AIRCRAFT WIR-

ING PROCEDURES.
TO GG205 TURN AND BANK 43 3. AUTOPILOT CABLINGMAY BE ROUTED NEXT TO OR NEAR OTHER ELECTRICAL INSTALLATIONS WITHOUT INTERFERENCE.

INDICATOR GYRO 4. THE AUTOPILOT PRESENTS A MAXIMUM LOAD OF 3 AMPS DC.
SINGLE ENGINE RUDDERCOORDINATION SIGNAL 42 5. THE GL1DE SLOPE AND LOCALIZER COUPLERS PRESENT 1K RESISTIVE LOADS. ADJUST RECEIVER OUTPUTS ACCORD-

SINGLE ENGINE RUDDER COORDINATlON SIGNAL 26 - - - - E
Ë + 20 voc 5 SUPPLY

6 U C NO. 18 LEADWIRE.
28 .

-20 VOC S SUPPLY
15 USE UN1FIED, SHIELDED, TWO-CONDUCTOR CABLE.

YAwRATEf+RIGHTYAw) 3.33 v/DEG/SEc
ELEVATOR USE SOLDER CUP ADAPTERS SUCH AS BURNDY'S "HYPLUG" YE1220.

HEADING 51GNAL
D v SERVO LEADWlRES TO PINS A AND C MAY BE REVERSEDFOR PROPER PHASING.

I
- - - - - - - 2e

3e THE CONNECTlONS SHOWN IN SOLID LINES ARE THE NORMAL CONNECTIONS. THE DOTTED LINES SHOW A DE-ICER
HEADING SIGNAL

53 39 US O lL F
AN

A ITUDE CONTROL (PG51) IS INSTALLED.

40
USEDONLY FOR A FOUR-5WlTCH FLIGHT CONTROLLER (WITH HDG SEL SWITCH).

coLLINS33IA-3C / +20 VOC S SUPPLY USED ONLY FOR A THREE-5WITCH FLIGHT CONTROLLER.
COURSE ANY D1RECTIONAL SYSTEM WlTH MULTIPLE TRANSMITTERS CAN BE USED.

2200Mias INDICATOR -20 voc "s" someLY SUGGESTED SWITCHES: FOR 3-POLE SWlTCH USE MlCRO SWITCH 53PBS31-T2 AND FOR 4-POLE SWITCH USE
± io% L -_ _ .. .2. oc 54PBS31-T2. USE PUSH BUTTON 52PA7-82 IN BLUE, GREEN, WHITE, OR RED WITH EACH SWITCH. USE LAMPS NO. 334.
2w -

lOPTIONAL
THE DOTTED LINES SHOW THE PROPER CONNECTIONS IF A BACK COURSE SWITCH 15 NOT INSTALLED.

2 +28 vDC FORENGAGECOILs 17. THE H-14 CONNECTORS SHOWN ARE PARTS OF THE AIRCRAFT WIR1NGHARNESS.
HEAD1NG SELECT ERROR SIGNAL 18. UNlTS LISTED AS OPTIONAL ARE NOT REQUIRED FOR AN OPERAT1VE AUTOPILOT.

22 +28vDC FOR ILSRELAYCOILS A VOLTAGE OF THE 5TATED POLARITY WlLL PRODUCE AN AlRCRAFT MOVEMENT IN THE STATED DIRECTION.
ONLY THOSE PINS REQUIRED FOR CONNECTING THE FD107 AND H-14 ARE SHOWN.

21 +2BvDC FORCOILOFHEADINGRELAY & H-14 SIGNAL GROUND MUST NOT BECONNECTED TO AIRCRAFT GROUND.
--. - - - -- - -- - +28vDCFORCOILSOFLOC/v0RRELAYS NO PARALLEL LOADS MAY BE PLACED ON THE HEADING TRANSMITTER USED FOR H-14 HEADING SIGNAL.

+28vDCFORALTITuDECONTROLCOIL
AN ALTERNATE POWER 5UPPLY CARD MUST BE USE 1N THE COMPUTER.

L . - - - USE THIS DIAGRAM FOR REFERENCE ONLY. REFERTO THE AIRCRAFT WIRINGDIAGRAM
FOR ACTUAL WIRING AND ROUTING BETWEEN COMPONENTS IN YOUR INSTALLATION.

FIGURE 7-24 COLLINS FD107 FLIGHT DIRECTOR SYSTEM AND
BACK COURSE SWITCH - COUPLING DIAGRAM
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KING

+28vDC FOR LOCALIZER FREQUENCY AND 0 VDC FOR VOR FREQUENCY
TO H-14
COMPUTER

B OW LOC/VOR + RIGHT HEADING ERROR StGNAL
53

(OPTIONAL) i LOC/VOR+LEFT
NEADINGERRORSIGNAL

TRHAENASDGTER siomacro Pires ve:M INoicaron

HEADING SYNCHRO X
SIGNALTOPITCHTRIMINDICATOR

HEADING SYNCHRO Y 2
+20vDCPOwERFORSERVOCOILS

HEADING SYNCHRO Z 3
+20vDCPOWERFORSERVOCOlLS

HEADING SYNCHRO X 21
PITCM COMMAND + DOWN 0.89 V/DEG Ì I6 V MAX

. A
HEADING SYNCHRO Y 20 51NGLEENGINERUDDERCOORDINATIONSIGNAL

500 OHMS -- TURNCOMMAND+RIGHT O.4 v/DEG i 12 v MAXl I/2W HEADlNG SYNCHRO Z 30

SINGLE ENGINE RUDDER COORDINATION SIGNAL
HEADING SYNCHRO X

GROUND FOR ALT SWITCH HOLDING COIL

HEADING SYNCHRO Y
+28 VDC FOR COIL OF HEADING RELAY

HEADING SYNCHRO Z
COM UTERCHASSISGROUND AILERON

DGII4 ATTITUDE 22 a
REFERENCE COUPLER

- BYPASS OR SHUTOFF 2s e
COLL1LNJGH

ROLL ATTITUDE + LEFT O 33 V/DEG
2HO 60L AIR VALVE 24 a

-, BYPASS OR SHUTOFF
INSTRUMENT DIRECTOR

E
H-I4 SIGNAL GROUND 8 r---¯' AIR VALVEti 7 INDICATOR

coteiV
RT L

26Y 400CPs
BOOT SYSTEM

II 2w
GYRO a PITCH ATTITUDE + UP 0.66 V/DEG - - - VALVE e so

27
220 0MMS 0%

RLEOCCE
DE R IMER

5

N 9
L-----| A ---------

TFOL
GT GLIDE SLOPE

10
28 VDC

5 P ITLCH - - CO
TEROANACK

Nb
355CONTROLLER RECEIVER GLIDESLOPE+DOw D C

HEADING
E

R-
D NOTES:

SSEWLCCH
+28 VDC

N R
I. USE AWG NO. 22 LEADWIRE UNLESS OTHERWISE SPECIFIED.

POWERGR UND
L 2. PERFORM LEADWlRE ROUTING, BUNDLING, TIEING, AND SUPPORTING IN ACCORDANCE WITH GOOD AIRCRAFT WIR-

[NG PROCEDURES.c AJ-
e o RUDDER 3. AUTOPlLOT CABLING MAY BE ROUTED NEXT TO OR NEAR OTHER ELECTRICAL INSTALLATIONS WITHOUT INTERFER-

SERVO ENCE.
-- N - 4. THE AUTOPILOT PRESENTS A MAXIMUM LOAD OF 3 AMPS DC.

I I TO GG205 5. THE GLlDE SLOPE AND LOCALIZER COUPLERS PRESENT lK RESISTIVE LOADS. ADJUST RECEIVER OUTPUTS ACCORD-
SINGLEENGINERUDDERCOORDINATIONSIGNAL

M ¯

TURN ANDBANK e a INGLY.
+28VDe INDICATOR GYRO USE AWG NO. 18 LEADWlRE.

SINGLEENGINERUDDERCOORDtNATIONSiGNAL 42 c USE UNJFlED, SHIELDED, TWO-CONDUCTOR CABLE.
- + zo voc s suPPLY

4 USE SOLDER CUP ADAPTERS SUCH AS SURNDY'S "HYPLUG" YE1220.
-2.-« s s-- LEADWlRES TO PINS A AND C MAY BE REVERSEDFOR PROPER PHASING.

SELECTED HEADING S1GNAL
l5

ELEVATOR THE CONNECTIONS SHOWN IN SOLID LINES ARE THE NORMAL CONNECTIONS. THE DOTTED LINES SHOW A DE-
VAwRA'Ef+RIGHT »Awl 3.33 v/DEG/5Ec ICER BOOT [NSTALLATION.

SELECTED HEADING SIGNAL
D 27 SERVO USED ONLY IF AN ALTITUDE CONTROL (PG51) IS INSTALLED.

lo se USED ONLY FOR A FOUR-5WITCH FLIGHT CONTROLLER (WITH HDG 5EL SWITCH).
USED ONLY FOR A THREE-SWITCH FLIGHT CONTROLLER.
ANY DIRECTIONAL SYSTEM WITH MULTIPLE TRANSMITTERS CAN BE USED.
SUGGESTED SWITCHES: FOR 3-POLE SWlTCH USE MICRO SWITCH 53PB831-T2 AND FOR 4-POLE SWITCN USE

+2o voc 5 suPPLY
54PBS31-T2. USEPUSH BUTTON 52PA7-B2 IN BLUE,GREEN, WHITE, OR RED WITH EACH SWITCH. USE LAMPS

-zo voc 5 suPPLY TH O LINES $HOW THE PROPER CONNECTlONS IF A BACK COURSE SWITCH IS NOT 1NSTALLED.

+28 VDC
5ENGOALGE TLCH(OPTIONAL) 17 THE H-14 CONNECTORS SHOWN ARE PARTS OF THE AIRCRAFT WIRING HARNE55.

18. UNIT5 LI5TED A$ OPTIONAL ARE NOT REQUIRED FOR AN OPERATIVE AUTOPlLOT.
+28 vDC FORENGAGECOILs S A VOLTAGE OF THE STATED POLARITY WILL CAUSE THE AIRCRAFT TO MOVE IN THE STATED DIRECTION.

COLLINS 33IA-6A ONLY THOSE PIN5 REQUIRED FOR CONNECTING THE FD108 AND H-14 ARE SHOWN.
- COURSE +2e voc roe lessveaxcoles & NO PARALLEL LOADS MAY BE PLACED ON HEADlNGTRANSMITTER U5ED FOR H-14 HEADrNG SIGNAL.

1NDICATOR
22. H-14 SIGNAL GROUND MUST NOT BECONNECTED TO AIRCRAFT GROUND.

COURSE DATUMERROR StGNAL +28 vDC FOR POIL CF etEADING RELAY
AN ALTERNATE POWER SUPPLY CARD MUST BE USED IN THE COMPUTER.

+2evocroscoltsortoc/voanELAvs FOR ADJUSTMENT INSTRUCTIONS, SEE THE ATTITUDE REFERENCE COUPLER INSTALLATION DIAGRAM.
SIGNAL GROUND

+28vCCFOAALTiTUDECONTROLCOIL NOTE
13 4

SIGNAL GROUND

USE THIS DIAGRAM FOR REFERENCE ONLY. REFERTO THE AlRCRAFT WlR1NG DIAGRAM
FOR ACTUAL WIRING AND ROUTING BETWEEN COMPONENTS IN YOUR INSTALLATlON.

FIGURE 7-25 COLLINS FD108 FLIGHT DIRECTOR SYSTEM AND
BACK COURSE SWITCH - COUPLING DIAGRAM
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10 9 8 7 6 5 4 3 2 I

ARRIS YAW ADJUST IRI4 YAWAXIS lA2 200-0091-00(Z95IIS7-I) lAt, 200-0091-00(Z95II97-l)
IR3 AIGHÌYAW I.21MEGO i OR 200-0089-00(Z950848-1) lA2 OR

250K Í \.8 DEG/SEC 3 -- 3 -- --

28VDc
SWITCHING CIRCUITS IAs,' 200-ooss-oo(zesos4s-l)

SINGLE ENGINERUDDER COORDINATION
31.6K

IA2CHI-4295CCW

YAWAXIS )7A IA4 00 00 0- 0 E
9K4 7.87K I (LEFT SERVO COILS CBIÍ TURN AND ---- lA3E (-I SERVO |

6 8 A2N SHAPING SERVO RUDDER) % BANK IA4A | AMPL I DESCRIPTION OF SWlTCHES IN THE AUTOPlLOT
I-153 ¾7C

T-ANDRBNEDICATOR) I-49M9H <9E :1-26 ( A2K PREAMP MODULATOR IA2H 5B>->l-43>-- INDICATOR
IA4F "S" +20VDC MODU- I

57RI 7DMI-27: ¾IAER( |( w. J9 7.87K I-57 LA4H3 "S"CT IA3B LATORS I SWITCH DESCRIPTlON

I-14M7E
RIGHTYAW

3.33V/DEG/SEC
lA5 5

2MREGO IA5

IASB>-<A
31.6K* IA2A>>I-4IN5CACW

IF1 DC
IA4J

"S" 2OVDC A J 2S1 AAUTOPII.OTHEONLDAENE(MASLR)

(ROLL RATE) POWER -+lA4L) (IA6V "T"-20 VDO IA3J L---- 2S3 NAVIGATION COUPLlNG ENGAGE(ILS/VOR)
IA2 IA2E L ICRI SUPPLY IA4K3 (I-4 T"GT 2S4 TURN COMMAND ENGAGE

D o.za e2K
IA5L

I 2 T 7 IA4MT 3 I SG>---(I-19 2S5 PlTCH WHEEL ALTITUDE HOLD DISENGAGE
lA5C3 IA5R2 5 I (IA4C 8St DIRECTIONAL GYRO CAGE

+20VDC -20VDC +20VDC 1RTI
"O"+20VDC 3IA1U) 951 HEADING SELECTOR ENGAGE SWITCH

"S" SUPPLY "d' SUPPLY I-29 IA4SMIA5T HEADING DEMOD I---- D.G TRANSMITTER 10St BACK COURSE ILS SWITCH
PITCH AXIS ½lA4P) :IAsa EXCITATION I-24(--(48

SERVO
2 ROT REXNCTATION

2-1 221 2SIA
¯¯¯¯ I-40M3B COILS (SARSB

CHASSIS PITCH ADJUST IR9
IRIO

IR2KO a )2 23) (I-21 |
+2OVDC I-43M5B(-! RELAY FUNCTIONS

IRI DOWN 1.21 MEGO 324K 50
I I-36>->2-18

L --- I
ICR7 IR4

250K I ±6 DEG G lA5RI2
RED (2 E : 3 I 3)

WHK¯ RELAY CONTACTS SWITCHING FUNCTION
lASCI IA5Rif 82K

MA " 6 2MI
PITCH I 2•33 2CR2 ICR2 00 TRANSOLVER IKt 3-7 (COIL) OPERATED BY TURN CONTROL OR DIRECTIONAL GYRO CAGEPITCH ATTITUDE lA5C2

PRE-ENGAGE I (30 C 2 I 25) #- - ROTOR KNOB OR ILS SWITCHI-I5 M6D:
6R3 DOWN

5L3
5R C METER SF y (9K 0 EWIGND

N
ON 1-6-8 TRANSOLVER BRAKE AND ROTOR EXCITATION

6FMI-31( (IA5UE - (DIRECTIONAL 9SI 9K4
2-13

_

ICR3 2-4-5 TRANSOLVER SYNCHRONIZATION
1-14M6E(

5.3K 0.66 V/DEG lA5RI I-37B2-17 BLK 2SIB A- SSI GYROSHOWN 3 2S3A 2-36
(2-6 I-48 I 8 7 4

IA5F
4 3

REHD¯
IA5K2 4-11 (COIL) OPERATED BY LOC/OMNI RCVR AND A/P SWITCH

±30 DEG MAX 26IK lAI, 200-0091-00(Z951197-1) UNCAGED) IA5K2 1 1-5-2 HEADING HIGH-PASS ENGAGEMENT
1A5P) lAIF lA

OR 200-0089-00(Z950848-1) 2Si 8H 9SIA. HEADING IL /VOR
\•5\ LOC/0MNIRCV ICR4 IK3 i 3-6-7 PROPORTIONAL HEADING LIMlT

I-l7M2-22: PITCH COMMAND IRI7 ~¯ r¯¯¯--, X ,A SELECTOR 2S3 SWITSCH S VDC/LOC I-47 I I i7 | 8-12-9 OMNI HEADING AND HEADING TO YAW CIRCUIT
2R2 (2-24 : (1-35 E 31.6K

IAlcMI-39M3A
2 6

27 284 ¯ ¯ ¯ ¯¯¯¯ 9L M2-12 O VDC/OMNI O i IA5E II 1
4 i -L.. 10-14-13 OMNI COUPLER GAIN

I-16M2 20(
5K

DOWN
O

6V
MDEAXg (IAlP

787K
CCW SERCHO

LS 2CRI COUMRMNAN 2 4 6
i tK3 4-11 (COIL) OCPER4AMAEDDSWLOCCH/OMNI RCVR, A/P SWITCH, AND TURN

IAIN SHAPING SERVO
1-51

ALT PITCH WHEEL 2S3B 1GR9 ' 2.-1 Kt RELAY EXCITATION

¢IA7A: ALTITUDE CONTROL
IRI6

IAIK PREAMP MODULATOR IAIH 3B>->I-40 SWITCH ALTITUDEHOLD 2CR3 M2-4MI-6) I I 2
8 1 3 6-7 HEADING SELECTOR ENABLING

4
A7RI

249K .. .+2OVDC DISENGAGESWITCH lA7LI i 8 12-9 AMPLIFIER FEEDBACK CHANGE
13.3K J IA7H3 7.87

.
2-7MI-9(<'IA7DMIA7E) : lA6A) IA6S I ¯¯¯¯,

4 10-13-14 GLIDE SLOPE DISABLING IN OMNI MODE
1A78 0.0556 V/DEG 9 (IAIR CW 2'-3

2S2A 2S5 | ALTITUDE 9K4 3-7 (COIL) OPERATED BY HEADING SELECTOR KNOB13
INCR ALT 0.0220 V/FOOT IRI2 ICR6 (IAIV

31.6 IAIA>->I-38>->3C (UP-ELEVATOR) CONLVREOL I
IAS

BLK 6 8-1 HEADING TO YAW DISABLING

C (UP-ELEVATOR)
A

1-5 2S2 2LI 4 4

5 2

TRARNASOELVER-J
1A6K6

42 5(COIL) P ALLELED WITHSCONTAHCTS 6 AND 8

IALcSKCSOWTRCSHE
lOSI sy

5SS 61

ICRS
2 8 I

II IK3 '~¯¯
RED 3 7 AL

R/EO
N

ARML KFIER
ENABLING

"T"SUPPLYOT) -------- GR5 +2OVDC-2OVDC +20VDC 1-51
IA4K(->I-4> 10 5 ( IOr6XI-30 I 13

(IA6J ( "S" SUPPLY "O"SUPPLY
VALRVE 6 IA6KB 14-10-13 NOT USED

4 1A6K7 4 11 (COIL) OPERATED BY RELAY 1A6KS
IK3

32 32MI-8( IA6N 1 5-2 GLIDE SLOPE ENGAGE THRESHOLD
(GLIDESLOPE COUPLERSECTION) 200-0096-01(Z950852-2) 3 6-7 GLIDE SLOPE AMPLIFIER OPERATING MODE

6 R5 IR21 9 12-8 LOCALIZER AMPLIFIER GAIN SWITCHING
----- (+) ABOVE BEAM F¯¯¯¯¯\ 237K 237K 10-14-13 GLIDE SLOPE COUPLER ENABLING

EE 18
IA6R SHAPINGI

4 2 1A6KB 3 7 (COIL) OPERATED BY GLIDE SLOPE COUPLER
RCVR tRS K7 AMPL 1 6-8 ALTITUDE HOLD DISENGAGEMENT

(AIRCRAFT) 1100 -¯1

j AND 5
KS RIS R22 FLIGHT CONTROLLER 2 4-5 GLIDE SLOPE LATCHING

(I-lO
11 A6L

52

37K

KEY TO REFERENCE DESlGNATIONS USED AND CONNECTOR PART NUMBERS
LIGHTING CIRCUITI

2 2 I
("T"SUPPLY-20 VDC) - - - -- - -- ----- - I REFERENCE MATlNG DSI DS4

IA4L (IA6V E '
ROLL AXIS IRIS

200-OO91-OO (Z95Il97-I) NUMBER DESCRIPTION CONNECTOR CONNECTOR

100K lA3 200-0089-00 Z950848-I) 28vDC-<2-II I 92
E4 E5

2 I RELAYS, HOLDING COILS, BRAKE, AND SOLENOIDS ENERGIZED FOR
CHASSIS ROLL ADJUST 1RI3 -..... -..- S 1 COMPUTER INCLUDES: DPX-57-34P DPX-57-33S EACH MODE OF OPERATION

IR2 1.21 MEGO
I I IA3T4 IA3CHI-2384C CW At PITCH AMPLIFIER AND SERVO MODULATOR DS2 DS5

250K 115 DEG g 31.6K (RIGHT A2 YAW AMPLIFIER AND SERVO MODULATOR I e 2 2 , I MODE RELAYS, HOLDING COILS, BRAKE, AND SOLENOIDS
lA3P AILERONUP) A3 ROLL AMPLIFIER AND SERVO MODULATOR El

LEFT ROLL 7.87K A4 DC POWER SUPPLY DS3 DS6 PRE-ENGAGEMENT 1KI, 1K3,* TA5K2*

I-17M2-22 ( TUFRNRCOOLMLMAND IRI5 IA3N SRHEAAP1NGMODUSLEARVOOR
IA3H 48NI-24>-- A5 HEADING/MODEL ASSEMBLY OR I-5I 2-36 HEADINGlHOLD 2S1, BYPASS AIR VALVE, BRAKE, 1K3,* 1A5K2*

2RI 383K IA3K HEADING/CMNI/MODEL ASSEMBLY TURN COMMAND 2S1, BYPASS AIR VALVE, 1K1, 1K3,* 1A5K2*
IOK

2-30( (1-20 (
7.87K I CCW

ROLL AXIS A6 ILS AND OMNI COUPLER OR BLANK CARD HEADING SELECT 251, BYPASS AIR VALVE, 951, 9K4, 1K1, tK3,* 1A5K2*I-16M2-20 ( O V/DE O
lASO4 IASR8 IA R QA3R I

SERVOCORS
A7 ALTITUDE CONTROL ILS LOCALIZER 251, BYPASS AIR VALVE, 253, 1K1, IA6K6, 1K3,* 1A5K2* O

IAOL AL. ( 31.6K I lA3ANI-22M4A AS TRANSOLVER ILS GLIDE SLOPE 251, BYPASS AIR VALVE, 2S3, 1K1, 1A6K6, 1A6K7, 1A6KS,

I-I5M6A:
6R4

ROLL ATTITUDE 0.56 82K IOA5C6
IA5 IA D

¯ ¯¯¯ 2
A9 OPL SCELNECTOLRRLUÇi

57-10360 57-20360 OMNI WITHOUT 2 ,

Y1AA5SKMAIR
VALVE, 253, BRAKE, 1A6K6

2.8K 6CE (I-IS(---<lA5V(- IA5L, IA3B IA3J IA3 3 PITCHSERVO MS3102-10SL-3P MS3106-10SL-3S HEADjNGSELECT
I-14>--(6B: 0.33 V/DEG $ IA5RIO 4 ROLL SERVO MS3102-10SL-3P MS3106-10SL-3S OMNI WIT HEADING 2St, BYPASS A1R VALVE, 253, 1K1, 1A6K6

LEFT ROLL 160 DEG MAX 3 6K 6 5 YAW SERVO MS3102-10SL-3P MS3106-10SL-3S 7 • • 8 SELECT
+2OVDC-2OVDC +2OVDC 6 ATTlTUDE INDICATOR 182-15X-1000 165-14X 6 •- -o 9 ALTITUDE HOLD 2S1, BYPASS AIR VALVE, 2S2, 2Lt, 1A7L1 (ALTITUDE HOLD

(IAEM( "S" SUPPLY "Q" SUPPLY 7 TURN AND BANK INDICATOR MS3102-14S-5P MS3t06-14S-5S 4 DOES NOT ALTER ANY OTHER RELAY CONFIGURATION,
300MWDEGg lA5 200-OO97-OI(Z950851-2)(HEADING SECTION) 8 DIRECTIONAL GYRO 182-15-1000 165-14 5 -• •- 10 BUT IT DISENGAGES AT ILS GLIDE SLOPE ENGAGEMENT)

DG
0-46

TRAN- EXCITATION TR M
E4XOOALTSAC 9 HEADING SELECTOR MS3102-20-29P MS3t06-20-295 4 • • II 3 6

XMITTER I-45 SOLVER /WINDING IR6 lA5 200-0118-00 IASJ IA5T IA5M 10 BACK COURSE SWITCH 3 •- -• 12 NOTE: *1K3 CAN BE A DUMMY RELAY OR A REAL RELAY. WITH THE ILS

SC SE SIGNAL 500 6
DEMOD SEL i K2 (Z950850-I) HEADINGSECTION'' " 2 m o- 13

2 7 OPTION ONLY, 1K3 IS A DUMMY RELAY WIRED TO SIMULATE RELAY
lAB ROTORyWINDING IK3 AND

8 12 ----- ----- - ---- - -- - p NOTES: 8 K3 ENERGIZED. WITH THE ADDITION OF THE OMNI OPTION, RELAY
ROTOR STATOR ,,STATOR BLU 19.6K

_E 68 K 9 SEL
1. ALSL RESISEDANCES ARE IN OHMS AND ALL CAPACITANCES ARE IN UF UNLESS OTHERWISE I • • 14 A5K2 IS ADDED AND 1K3 IS A REAL RELAY.

BA
I-32 I-34 i

I A/P
VDCE 7 I-53

.5K K2 LLIMITER I.5K 19.6K D MOD I 42.2K
2. - DENOTES TERMINAL BOARD AND TERMINAL NO. EXAMPLE: TB1 - TERMINAL 2.

COLOR DT COLO DOT lA5K2, IK3,1A6K6 IA6K7

I 2 8 1-44
9CHEADING

B AKE I
SA5H 3

70 100K IA5H LIAMTDER
I

* IA5N
3. V - DENOTES SIGNAL GROUND. IK3(DUMMYRELAY) IKI, 9K4, IA6KS

SELEGTO BLK >- a: 1 8 4 5 - 6Ì 0.47 ----.1 . rh - DENOTES COMPUTER CHASSIS GROUND• RELAY SCHEMATIC DIAGRAMS OPTION SELECTOR PLUG FUNCTIONS8B
1-33 ROTOR ¯¯¯¯ · 2

I-54 " O DEMOD
IOOK

IA5L'
SIGNAL GROUNDCIRCUIT 5 JUMPER FOR INTERNAL EXCITATION SHOWN. REMOVE JUMPER AND USE 200-0102-00(Z951349) DC

STATOR SPRI¯l 6 9M
SF AND

42.2K lA5L POWER SUPPLY CARD WHEN EXTERNAL 26V 400 CPS IS APPLIED TO 1-19. CONNECTIONS MADE

LIMITER IA6L 6 OPTION SELECTOR CONNECTIONS SHOWN FOR POSITION 4. SEE ADJACENT TABLE FOR OTHER POSITIONS. OPTION SELECTOR IN OPTION SELECTOR
YEL 9N -- -- -- --- -- -- --- - -1 EXTERNAL JUMPER USED lF HEADING SELECTOR IS NOT CONNECTED. POSITION RECEPTACLE

26 VAC 9A
9SIB ¯¯

8 EXTERNAL JUMPER USED IF BACK COURSE lLS SWITCH IS NOT CONNECTED. 4 -

CHASSIS AND POWER lA4H 9 WlPER TRAVEL IS MECHANICALLY LIMITED• POS 1 PIN 1 TO PIN 4

IA6 200-0096-01(Z950852-2)
IA5L IA5J IA5T GROUNDC1RCUIT

PG5tAt, SERIES 1 THROUGH 5,HAVE 5K VARIABLE RESISTORS. S3 (STANDARD SYSTEM) PIN 2 TO PIN 8

A (LOC/OMNI COUPLER SEGTION) 40VOLTSAC i KI-7 I-! "S"SUPPLY REFERENCE DESIGNATIONS SHOW PHYSICAL LOCATIONS, EG 1A5Rt0 IS A RESISTOR ON CARD A5 OF UNIT 1 (COMPUTER) . St PIN 3 TO PIN 9 A
.

CENTER TAP HDG PHASING FOR A RIGHT DEFLECTION FROM REFERENCE:Jt-28 IS IN PHASE WITH REFERENCE Ji-56; CHASSIS POS 2 PIN 2 TO PIN 5
1000

,
(+) RIGHT OF BEAMg RÎM ADJ IA5R30 I Cl-3 IA3K ASJ Is ouT OF PHASE WITH REFERENCE J1-56• 8 I INDEX (STANDARD SYSTEM WITH ILS PIN 3 TO PIN 6|------, f¯¯¯¯] 287K 287K AIH

lA3N 13.-4
- DENOTES AIRCRAFT GROUND. OR ILS-OMNI) PIN 4 TO PIN 7

I LORCC/VORMNI 10-34- (10-2 : (H2 I 6 lA6U SHAPING <IA
R29 A2H

IA2K 14. ALL RELAYS SHOWN DEENERGIZED• IA9 OPTIONSELECTOR POS 4 PIN 1 TO PIN 7
I (AIRCRAFT) n I R7 I I AMPL 248K K6 348K GR A3H

IA2N
THIS PORTION OF ClRCUIT SHOWN ELSEWHERE. SEE MATCHING TERMINAL BOARD SYMBOL. OPTIONSELECTOR RECEP CLE WIRING (ANY SYSTEM WHICH INCLUDES PIN 5 TO PIN 8590 1100 I I AND g K7 3 14 1..UC 'A4A IKI-4 • PLUG WtRING HEADING SELECT) PIN 6 TO PIN 9

I 030V/DOT
10-44- ¾IO-! I 'l-13 lA6L

LIMITER 287K 12
I C10-(IA5S 10

lA5K2 N A6N POS 3 NOT USED IN PRESENT SYSTEM

IASCR7 5 28
I-IO

lAIN

BACK COURSE
10-8 10-7 IA6C lA6M IA6P IA6D IA6T GRD CR1-2

lAIK

ILS SSWITCH IK3
287K LUG2

e 5
1-13

10

OMNI BEARINGINDICATOR 9 8 +2OVDC -20VDo

8 7 6 5 4 3 2 I

FIGURE 4-18 H-14 AUTOPILOT - SCHEMATIC DIAGRAM
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10 9 8 6 5 4 2

IR3
CRHAHSSISAWAWADJUST IR214MEG YAW AXIS

esvoc SWITCHING CIRCUITS '
2 o oo -o ze os a-l)

25 1.8 DEG/SEC ------ IA2CMI-4295C C C¯¯

-- I -- 7 :iA2e
31.6K I

CW YAW AXIS
)7A

IA4 È00-0090-00(Z950849-1) lA2E (-I

SINGLE ENGINE RUDDER COORDINATION 7.67K I (LEFT SERVO COILS CBI TURANNAND
-----' IA4A

IA3E SAEMRVLO
DESCRIPTION OF SWITCHES IN THE AUTOPILOT

I-151 '7C
TA DRB

N CCATOR)
Ic-n49MI2-5 2 1(

(12-10
:1-26 (

2N
PRE P MOD R lA2H

RUDDER) 5 MI-43M

1-57

INDICAT

4 CT"S

+20 VDG LMATDURS
SWITCH DESCRIPTION

3.33V/DEG/SEC O.! 2 MEGO lA R IA2R CCW "S" •20 VDC IAIJ \ l 251 AUTOPILOT ENGAGE(MASTER)1-14, (7E
RIGHT YAW IA5C5 IA5R7 .MIA5BMIA2V:

31.6K IA2A>>l-41B5A ¡F¡ DG
[A4J IA2J 1 I 2S2 LTITUDE HOLD ENGAGE (ALT)

0.1 -- 2 POWER ->lA4L) (IA6V "T"-20 VDC IA3J L---....\ 2S3 AVIGATION COUPLING ENGAGE (ILS VOR)

(ROLL RATE) lA5G7
IA IA L ICRI SUPPLY lA4K' (I-4 "T"CT 2S4 URN COMMAND ENGAGE

-- - "' IASL IA4M) ) I 50MI-19 ( 2S5 PlTCH WHEEL ALTITUDE HOLD DISENGAGE
D 0-22 82K (IA4Cf 1251 HEADING SELECTOR ENGAGE SWITCH

IA5C3 lASR2 "O"+20VDO lA1U) KPI550 SLAVED 1051 BACK COURSE ILS SWITCH
OS'\/DC 2LOVDG +20SUDC IRTI

I-29 IA4SW1A5T HEADING DEMOD ----- DROT RANS T RN

PITCH AXIS S
TCEHR lA4P) (IA5J EXCITATION -24(-(4B

SERVO
2 WINDING(BOOTSTRAP)

2 I
2·21 2SIA

¯ ¯¯ ¯ I-40(--(3B COILS IIRIO +20VDC
CHASSIS PITCH ADJUST IR9

32 23) (1-21 I I-434-<5B -lL RELAY FUNCTIONS

DOWN 1.21 MEGO 324K I-36M2-18 ICR7 5IRI RED *2-5 ( 'I I-3
BLK- RELAY CONTACTS SWITCHING FUNCTION

250K ±6 DEG G IA5RI2 101
WHT

lASCI IA5RII 82K PITCH 2•33 20R2 1CR2 200 TRANSOLVER 1K1 3--7 (COIL) OPERATED BY TURN CONTROL OR DIRECTIONAL GYRO CAGE
PITCH ATTITUDE IA5C2 IACy 2MI PRE-ENGAGE '1201 : 1-2E) þ| ROTOR

- KNOBOR ILS SWITCH
I-I5M6D

DOWN O 22 82K O.I 15R 2C METER (N 20 C ON 1-6-8 TRANSOLVER BRAKE AND ROTOR EXCITATICN
6R3 IA5L) 12SI

2-13
_

ICR3 2-4-5 TRANSOLVER SYNCHRONIZATION
5.3K

6FMI-3I( (IA5U(-
137N2·l7 BLK 2SIB &

·¯ (2-691-48 i 8 7 IA5F RED' 1A5K2 4-11 (COIL) OPERATED BY LOC/OMNI RCVR AND A P SWITCHI-l4M6E( 0.66 V/DEG 12A65RKI 4
I HEADING

2S3A 2-36 4
IA5K2

4 3 WHT 1-5-2 HEADING HIGH-PASS ENGAGEMENT2 30 DEG MAX
1ACP3 1AIF IA D A 20000 000

-000

Z 08 -1)
2SI

12SI SELECH
NAV 2 ILS/VOR

I•51 LOC/OD IRO ICR4
IK3 3-6-7 PROPORTIONAL HEADING LIMIT

I-17(---<2-22 - PITCH COMMAND IRI7 12-6 SWlTC
DISABLE

S3 SWITCH -47 i .7 j 8-t2-9 OMNI HEADING AND HEADING TO YAW CIRCUIT

2R2 348K IAlCMI-39M3A 2-36
2-34 2S4 g- -

12-7<-<13-KK<->I3-PF»2-12 0 VDC/0MNI i lA5E I I
4 I A -_I__ 10-14-13 OMNI COUPLER GAIN

5K
2-24 : (1-35:

'um
31.6K

CCW
PITCHAXIS 2CRI TURN A * i ¿L21 T tK3 4-1. (COIL) OPERATED BY LOC OMNI RCVR,,A P SWITCH, AND TURN

I-16(--<2·20, 0.89V/DEG O 787K
SERVOCOILS COMMAND 2 4 6 i COMMAND SWITCH

DOWN ±I6V MAX lAIN SHAPING SERVO
1-51

ALT PITCH WHEEL 2C 3
2S3B ICRS 5-2-1 K1 RELAY EXCITATION

IRI6 PREAMP MODULATOR IAlH 3B>->I-40 SWITCH ALTITUDEHOLD
H2-4MI-6) I I 2 6 3-6-7 HEADING SELECTOR ENABLING

slA7A ALTITUDE CONTROL 249K IAIK ,, ,+2OVDC DISENGAGESWITCH IA7LI 8-12-9 AMPLIFIER FEEDBACK CHANGE
lA7H'

s 2S 2S5
2-7>-(I-94(IA7D IA7E) 31A6A) lA6S

·¯ ¯, 10-13-14 GLIDE SLOPE DISABLING IN OMNI MODE
0.0556 V/DEG G IAIR CW 2-3

I 1A6K6 4-11 (COIL) OPERATED BY ILS SWITCH<IA78(
INCR ALT

0.0220 V/FOOT IRI2 10R6
'IAIV(

316K IAIABI-38M3C (UP-ELEVATOR) CONLVREOL I
IA9

BLK 5-2-1 GLIDE SLOPE INTERLOCK
3MEGO I-5 2S2 2LI

IA6K7
4 TRANSOLVER J 3-7-6 LOCALIZER/OMNI AMPLIFIER ENABLING

(UP-ELEVATOR) lA A lA6K6 5 2
BRAKE

13
NN SEDD

BAGK COURSE 5
I-55

61

ICRS
2 6 - IK3 RED 1A6K7 2(COIL) OPERATELD BYERELAYE1T

R SHOLDILS SWITCH IOSI 2.7MEGO ICR5 +20VDC-2OVDC +2OVDC I-51 IA6KBT" SUPPLYGT) r------
, ,,

AIR 6 3-6-7 GLIDE SLOPE AMPLIFIER OPERATING MODE
IA4K¾l-4MIO-5 IOr6XI-30 (IA6J i

'S" SUPPLY Q" SUPPLY VALVE I
4 9-12-8 LOCALIZER AMPLIFIER GAIN SWITCHING

I I--.-- - I i IK3 22-32MI-8 i lA6N
10-14-13 GLIDE SLOPE COUPLER ENABLING

l.----------.---..->
·¯

tA6K8 3-7 (COIL) OPERATED BY GLIDE SLOPE COUPLER
(GLIDESLOPE COUPLERSECTION) 200-0096-01(Z950852-2) t-6-8 ALTITUDE HOLD DISENGAGEMENT

-------, (+) ABOVE BEAM ----,

gR57K 32lg 2-4-5 GLIDE SLOPE LATCHING

CR IRS
18

IA SHAMP G|
4 2

10

(AIRCRAFT) 1100 '-¯1 AND 5 RIS R22
AtGHT CONTROLLER

(¡-lO A6L
LIMITER

K7

KEY TO REFERENCE DESIGNATIONS USED AND CONNECTOR PART NUMBERS
LIGHTING CIRCUITI

2 2 I

I REFERENCE MATING DSI DS4
("T" SUPPLY·20 VDC) --- -- -- - -- ---- -- -- --

NUMBER DESCRIPTION CONNECTOR CONNECTOR
i IMI- (IAGV( ROLL AXIS IRIS 200-0091-00(Z951197-1) OR 26vDGM2-li a i92 2 , i RELAYS, HOLDING COILS, BRAKE, AND SOLENOIDS ENERGIZED FOR

100K IA3 200-0089-00(2950848-!)
1 COMPUTER INCLUDES• DPX-57-34P DPX-57-33S E4 E9

EACH MODE OF OPERATIONCHASSIS ROLL ADJUST IRI3 --- - - -"¯ DS2 DSS
I.21 MEGO A1 PITCH AMPLIFIER AND SERVO MODULATOR

2IR2
...

I IA3T4 3L6K
lA3CYGI-2394C CR

GHT A2 YAW AMPLIFIER AND SERVO MODULATOR I 2 2 i MC E RELAYS, HOLDING COILS, BRAKE, AND SOLENOIDS
115 DEG Ö (IA3P AILERONUP) A3 ROLL AMPLIFIER AND SERVO MODULATOR El

LEFT ROLL A4 DC POWER SUPPLY DS3 DS6 PRE-ENGAGEMENT 1Kt, 1K3,* IA5K2*

TURN COMMAND IA3N SHAPING SERVO I A5 HEADING/MODEL ASSEMBLY OR HEADING HOLD 251, BYPASS AIR VALVE, BRAKE, 1K3,* TA5K2*I-17M2-22 ( LEFT ROLL IRI5
IA3K

PREAMP MODULATOR IA3H 4891-24>--
HEADING/OMNI/MODEL ASSEMBLY

I-51 2-36
TURN COMMAND 2S1, BYPASS AIR VALVE, 1K1, 1K3,* lA5K2*

2ORI 2-30 : (1-20 ( 383K
7.87K CCW

SREORLLOACOI A6 ILS AND OMN1 COUPLER OR BLANK CARD HEADING SELECT 2S1, BYPASS AIR VALVE, 951, 9K4, 1K1, 1K3,* IA5K2*
I-16M2-20 ( O.4V/DEG ¢ IA5R9 (IA3R A7 ALTITUDE CONTROL ILS LOCALIZER 251, BYPASS AIR VALVE, 253, 1K1, 1A6K6, 1K3,* 1A5K2* B

±I2V MAX IA5G4 IA5R8 82K 31.6K AS TRANSOLVER ILS GLIDE SLOPE 2St, BYPASS AIR VALVE, 2S3, 1K1, 1A6K6, 1A6K7, 1A6K8," 11A50) -'IA3V(- IA3ANI-22M4A
A9 OPTION SELECTOR PLUG 1K3,* 1A5K2*

I-15M6A: ROLL ATTITUDE 0.56 82K IA5C6
IA5 IA D

¯Ç¯¯ ¯¯¯¯ 4-2 2 FLIGHT CONTROLLER 57-10360 57-20360 OMNI WITHOUT 2S1, BYPASS AIR VALVE, 2S3, BRAKE, 1A6K6
6R4 6C: (I-18 B -(IA5V4 IA38 IA3J IA3 3 PITCH SERVO MS3102-10SL-3P MS3106-10SL-3S OFADING SELECT

I-I4M6B ' 2.8K
0.33 V/DEG g IA5RIO lA5LL 4 ROLL SERVO MS3102-10SL-3P MS3106-10SL-35 OMNI WITH HEADING 2S1, BYPASS AIR VALVE, 2S3, tKt, 1A6K6

LEFT ROLL 160 DEG MAX 316K 6 5 YAW SERVO MS3102-10SL-3P MS3106-10SL-3S 7 • • 8 SELECT
+2OVDC-2OVDC +2OVDC 6 ATTITUDE INDICATOR 182-15X-1000 165-14X 6 > -• 9 ALTITUDEHOLD 251, BYPASS AIR VALVE, 2S2, 2Lt, 1A7LI (ALTITUDE HOLD

(IACM( "S" SUPPLY "O" SUPPLY 7 TURN AND BANK INDICATOR MS3102-14S-5P MS3106-14S-5S
5 -• •- 10 4 O -

DOES NOT ALTER ANY OTHER RELAY CONFIGURATION,
300MV/DEGý 20 -OO97-Ol(Z950851-2)(HEADING SECTION) 10 BACK COURSE ILS SWITCH BUT IT DISENGAGES AT ILS GLIDE SLOPE ENGAGEMENT)

(1-46 |
40 VOLTS AG 12 HEADING SELECTOR ENGAGE SWITCH 4 • • 11 3 6

DG 4 TRAN- EXCITATION
A 0-Oll8-OO

EXCITATION
13 COURSE INDICATOR (KPI550) BTO2A-24-61P BTO6AC-24-61S 3 •- -• 12 NOTE: *tK3 CAN BE A DUMMY RELAY OR A REAL RELAY. WITH THE ILS

XMITIER I-45 SOLVER /WINDING IR6 DEMOD SEL K2
(Z95502050-l)(HEADINGSECTIONA5J IA5T IA5M

2 ·• e- 13
2 7 OPTION ONLY, 1K3 IS A DUMMY RELAY WIRED TO SIMULATE RELAY

ROTOR STATOR
IAS DNAL5DOCO

19.6K
LI TER 8 K

8
1A

K2NESRA DEDD
A

1HTHS AADRDIATIONE Y.HE OMNI OPTION, RELAY

I A/PENGAGE .5K K2 LLIMITER I.5K 19.6K DEMOD I 42.2K NOTES: COLOR DOT COLOR DOT lA5K2, IK3,lA6K6 lA6K7
- BLU 13-C 13-8 ILI (IASH 70 I I IOOK IA5H AND 5 ' IA5N 1. ALL RESISTANCES ARE IN OHMS AND ALL CAPACITANCES ARE IN UF UNLESS OTHERWISE IK3(DUMMYRELAY) IKI, IA6KS

I 2 |-44 SHEE G
BLK I 8 BRAKE4

5
168

L--J
O.47 IK

R SPECIFIED• RELAY SCHEMATIC DIAGRAMS OPTION SELECTOR PLUG FUNCTIONS
B > IKI < 100K SIGNAL GROUNDCIRCUIT 2. 1 - DENOTES TERMINAL BOARD AND TERMINAL NO. EXAMPLE: TB1 - TERMINAL 2.

ROTOR 6¯¯¯¯¯¯¯
2 12-2 $ 047 DEMOD 42.2K

IA5L
IA5L 2 CONNECTIONS MADESTATOR 13-f HI-I 12-3 AND 3. V - DENOTES SIGNAL GROUND. OPTION SELECTOR IN OPTION SELECTOR96 LIMITER

__ _ _ _ _ j
IA6L

. rh - DENOTES COMPUTER CHASSIS GROUND. POSITION RECEPTACLEYEL
12SIA ¯¯¯ 5 JUMPER FOR INTERNAL EXCITATION SHOWN. REMOVE JUMPER AND USE 2OO-OlO2-00(Z951549) DC

42E VAC 13 A I -I --- CHASSIS AND POWER IA4H POWER SUPPLY CARD WHEN EXTERNAL 26V 400 CPS IS APPLIED TO 1-19. 6 POS 1 PIN t TO PIN 4
( 13-g ( IA lA5J IAST GROUND CIRCUIT 6 OPTION SELECTOR CONNECTIONS SHOWN FOR POSITION 4. SEE ADJACENT TABLE FOR OTHER POSITIONS. 33 (STANDARD SYSTEM) PIN 2 TO PIN 8

IA6 200-0096-01(Z950852-2) \"S"SUPPLY EXTERNAL JUMPER USED IF HEADING SELECTOR IS NOT CONNECTED. Û gi PIN 3 TO PIN 9
A (LOC/OMNI COUPLER SECTION) 40 VOLTSAC 'KI-7 I-I CENTER TAP 8 EXTERNAL JUMPER USED IF BACK COURSE ILS SWITCH IS NOT CONNECTED. Ø 2 @ GHASSIS POS 2 PIN 2 TO PIN 5

1000 (+) RIGHT OF BEAM i lASR30 I 'CI-3 IA3K 9 WIPER TRAVEL 15 MECHANICALLY LIMITED• 8 I INDEX (STANDARD SYSTEM WITH ILS PIN 3 TO PIN 6
----

-M-- 287K 287K AlH IA3N PG5tAi, SERIES I THROUGH 5,HAVE 5K VARIABLE RESISTORS. 9 OR ILS-OMNI) PIN 4 TO PIN 7
LOC/0MNI 10-34 10-2 ¾ (1-12 I 6 IA6U( - SHAPING \

••" I CINIA5K A2H
lAIK REFERENCE DESIGNATIONS SHOW PHYSICAL LOCATIONS, EG tASRIO IS A RESISTOR ON CARD AS OF UNIT 1 (COMPUTER) • IA9 OPTIONSELECTOR POS 4 PIN t TO PIN 7

RCVR
y I I AMPL I 248K K6 y IA5R29 A3H

IAIN HDG PHASING FOR A RIGHT DEFLECTION FROM REFERENCE:Jt-28 IS IN PHASE WITH REFERENCE J1-56; OPTION SELECTOR RECEPTACLEWIRING (ANY SYSTEM WHICH INCLUDES PIN 5 TO PIN 8(AtRCRAFT) !¾)0 1100 I I AND 9 3
LUGD

A4A IK -4
ASJ IS OUT OF PHASE WlfH REFERENCE Jt-56. PLUG WIRING HEADING SELECT) PIN 6 TO PIN 9

0.030WDOT I ILIMITER 287K 12 IASK2 N .I A6N 13. Y - DENOTES AIRCRAFT GROUND• POS 3 NOT USED IN PRESENT SYSTEM
IC ' 10-1 I (1-13 I IA6L 1 E!P 'IA5S 10 K3-il

IA N 14. ALL RELAYS SHOWN DEENERGIZED.

IASCR7
5 I-IO

IAK THIS PORTION OF CIRCUIT SHOWN ELSEWHERE. SEE MATCHING TERMINAL BOARD SYMBOL,

BACK COURSE -8 10-7 .IA6C IA6MIA6P IA6D IA6T U CRI-2 16. MOUNTED IN HARNESS. I
ILS SWITCH

, IK3
287K

.2

KI-6 1-13 IR7
IOSI CA5E 17 IRS

10

OMNI BEARINGINDICATOR 9 8 +20VDC - OVDC ..

5 4 3 2 I

FIGURE 4-19 H-14 AUTOPILOT INTEGRATED WITH KING KPI 550
PICTORIAL NA IGATION SYSTEM - SCHEMATIC DIAGRAM
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5 4 2

- 1RI4 IA2 200-0091-00(Z951197-1) lAl, 200-OO91-OO(Z95ll97-l)

IR3
CRGAHSESAWAWADJUST 1.21 E YAW AXIS oR 2oo-oossoo(zesoe48-1)

esvoc SWITCHING CIRCUITS
zoo-oROB9-OO(Z950848-l)

25 1.8 DEG/SEC .. ---- I IA2CHI-4285C C
(lAl1

I - - 7 'IA2P
31.6K

CW YAW AXIS
37A

lA4(Z950849) lA2E
SINGLE ENGINE RUDDER COORDINATION) 7.87K (LEFT SERVO COILS CBI TURANNAND ----- ' IA4A

lA3 SAEMRVL
DESCRIPTION OF SWITCHES IN THE AUTOPILOT

I-I5; '7C T
NDRB

N IG2A R) (Lil M12-5 12-4
(12-10

:1-26(

IA5R3

2N
PR P

MODSU OR lA2H
RUDDER)

5 MI43>--

I-57

IN CAT
FH

CT"S

+20VDC LMAODOURS
SWITCH DESCRIPTION

I I-I4M7E 3.33V/DEG/SEC O.I 2 MEGO 82K
IA2R

31.6K CCW IA4J
"S" -20 VDC A 281 ALTOPILOT ENGAGE(MASTER)

5 RIGHT YAW
IA5C5 IA5R7 w->IA5BMIA2V IA2A>>I-41B5A DC 252 AL TITUDE HOLD ENGAGE (ALT)

0.1 ----

*2 POWER
--->lA4L) (IA6V "T"-20 VDC IA3J

-_ - 2S3 NIVIGATION COUPLlNG ENGAGE (lLS VOR)

(ROLL RATE) lA5C7
IA lA2J lA ICRI SUPPLY lA4K) (I-4 "T"CT 254 TLRN COMMAND ENGAGE

tA5L
y y IA4M) 3 I-56M1-19 255 PITCH WHEEL ALTITUDE HOLD DISENGAGE D

D o.22 82K (IA4C 12S1 HE ADING SELECTOR ENGAGE SWITCH
lA5C3 IA5R2 "Q"+2OVDC lA1U) PNIOI SLAVED 10St B/CK COURSE ILS SWITCH

\/ -2LYVDC OD RTI 1-29 IA4SMIAST HEADING DEMOD r----- G R S

PITCH AXIS s
TcEHR IA4P' (IA5J EXCITATION -24M4B

SERVO
2 WINDING(BOOTSTRAP)

2-1 2-21
2SIA

¯ ¯¯¯ I-40(-(3B COILS
(13-V 13W

IRIO +2OVDC ¯¯

CHASSIS PITCH ADJUST IR9
5020 )2 23) (1-21

,
I-43(--(53

L
RELAY FUNCTIONS

DOWN t.21 MEGO 324K I-36M2-18 ICR7 15

2 OK ±6 DEG 9 IA5RI2
RED 2-5 ( ) 1-3 I

3
WLHK- RELAY CO ACTS SWITCHING FUNCTION

A5CI IA5RII ggy PITCH I 2•33 2CR2 ICR2 200 TRANSOLVER 1K1 3-7 OlL) OPERATED BY TURN CONTROL OR DIRECTIONAL GYRO CAGE
PITCH ATTITUDE lA5C2

"' 3IAEA) 6 2MI PRE-ENGAGE "120( ) I 25) I ¡ I 6 5
ROTOR

- KNOB OR ILS SWITCH
i I-I5>--<6D: DOWN

O.22 82K O.! 15R C METER (124 O CND ON 1-6 8 TRANSOLVER BRAKE AND ROTOR EXCITATICN
6R3 IA5L) 2-13

_

ICR3 2-4 5 TRANSOLVER SYNCHRONIZATION
5.3K 6F 3l(/DEG (IA5U(-

1A5RI 4 1·3T>42-17 BL< 2SIB A-
12SI

A 2 6
(2-6 1-48 I IA5F

4 3
RED TA5K2 4-1 (COIL) OPERATED BY LOC OMNI RCVR AND A P SWITCH

I-14M6E:
+ 30 DEG MAX 261K IAl 2OO-OO91-OO(Z95ll97-1) 2S3

4
IA5K2 WHT 1-5 2 HEADING HIGH-PASS ENGAGEMENT

IA5P) IAIF IAID
OR 200-0089-00(Z950848-!) 2SI

12SIC HEADING ILS/VOR
1-51 LOG/OMN1RCV ICR IK3 IKI 3-6-7 PROPORTIONAL HEADING LIMIT

r PITCH COMMAND IRI7 2 6
SELECT 2S3 SWITCH

8 VDC/LOC
-47 i .7 8-1 -9 OMNI HEADING AND HEADING TO YAW CIRCUITI-17M2-22

348K IAlcMI-39M3A $34 2S4 SWITCH O VDC/OMNI IASE II I
4 i --L._ 10-11 MNI COUPLER -NM ,.

l-I6M2

K2 2-24 (DE35
(IAlP

3L687K
CCW

SERCHO
S

-- 2 6
2CRI COUMRMNAN 2 4

12-7M2-12

6
' I 1K3 4-1 (COIL) OC MAENDD

SW
TCCHOMNI RCVR, A. P SWITCH, AND TURN

DOWN 116V MAX IAIN SHAPING SERVO
1-51

ALT PITCH WHEEL 2 3
2S38 ICR9 5-2 1 K1 RELAY EXCITATION

IRI6 PREAMP MODULATOR IAIH 3BBI·40 SWITCH ALTITUDEHOLD M2-4MI-6) L 8 3-6 7 HEADING SELECTOR ENABLING
'slA7A( ALTITUDE GONTROL 249K IAIK I ,, ,.+2OVDC DISENGAGE SWITCH lA7LI 8-12-9 AMPLIFIER FEEDBACK CHANGE

lA7H) ' AIR 2S2 2S
2-7)-fl-9((IA7D IA7E) :lA6A) IA6S \

¯ 10-13-14 GLIDE SLOPE DISABLING IN OMNI MODE

IA7B, 0.0556 V/DEG G 31.6K CW 2-3 i CONTROL I BLK
1A6K6 4-1 (COIL) OPERATED BY ILS SWITCH

13 '
INCR ALT

0.0220 V/FOOT IRI2 ICR6
(IAIV IAIABI-383-->3C (UP-ELEVATOR)

VALVE I I IAS 5-2 1 GLIDE SLOPE INTERLOCK
3MEGO 1-5 2S2 2LI 4

IA6K7
4 TRANSOLVER -J 3-7 6 LOCALIZER OMNI AMPLIFIER ENABLING

BRAKE 5 8-1Ë 9 NOT USED
C (UP-ELEVATOR) IAI IAIJ IAl

1-55 2- 6 0
IA6K6 5

IK3
2

RED
14-10-13 NOT USED

IRI I i i | 61 - 8 I 1A6K7 4-11 (COIL) OPERATED BY RELAY lA6K8
BAGK COURSE

2
2l BYPASS ICR8 1-5-2 GLIDE SLOPE ENGAGE THRESHOLD

"T" SUPPLY CT) r
ILS SWITCH IOSI .7MEGO ICR5 +2OVDC-2OVDC +2OVDC

AIR I-51 6 IA6K8 3-6 7 GLIDE SLOPE AMPLIFIER OPERATING MODE
lA4K(->l-4MIO-5( IOr6 <!-30 I

13
'IA6J

S" SUPPLY 'Q"SUPPLY VALVE 4 9-1 -8 LOCALIZER AMPLIFIER GAIN SWITCHING

I t i IK3 2 2-32BI-8( IA6N
10- -13 GLIDE SLOPE COUPLER ENABLING

t.--- _ - - .a

200-0096-01 1A6KB 3-7 CIL) OPERATED BY GLIDE SLOPE COUPLER
(GLIDE SLOPE COUPLER SECTION) (Z950852-2) 777 1-6 8 ALTITUDE HOLD DISENGAGEMENT

--. ... (+) ABOVE BEAM ·¯¯¯1

2R357g 32IK 2-4 5 GLIDE SLOPE LATCHING

I IRS
SHAMPINL

4 2
10

(AIRRCRARFT)| 1100 '-¯l AND 5
KB RIS IR22

FL HHT COGNTRRCOLLER

-- (1-10 A6L
LIMITER 14 KEY TO REFERENCE DESIGNATIONS USED AND CONNECTOR PART NUMBERS I 2 2 I

I REFERENCE MATING DSI DS4
("T" SUPPLY-20 VDC) NUMBER DESCRIPTION CONNECTOR CONNECTOR

IA4L3 (IAcvc ROL L AXIS IRIS lA3 2OO-OO91-OO(Z951197-1) 2BVOC-<2-Il E6
I p 2

E4 E5
2 , i

E9 RELA /S, HOLDING COILS, BRAKE, AND SOLENOIDS ENERGlZED FOR
100K OR 200-0089-00(Z950848-1)

1 COMPUTER INCLUDES, DPX-57-34P DPX-57-335 EACH MODE OF OPERATION
CHASSIS ROLL ADJUST L2RIMEG

i 3T IA3CHI-2394C CW A1 PITCH AMPLIFIER AND SERVO MODULATOR DS2 DS5
2]RO2 lA : 31.6K (RIGHT A2 YAW AMPLIFIER AND SERVO MODULATOR I g 2 2 g I MOD RELAYS, HOLDING COILS, BRAKE, AND SOLENOIDS

115 DEG Ö (IA3P AILERON UP) A3 ROLL AMPLIFIER AND SERVO MODULATOR El

LEFT ROLL A4 DC POWER SUPPLY DS3 DS6 PRE-ENGAGEMENT IKT, 1K3,* TA5K2*

TURN COMMAND lA3N SHAPING SERVO A5 HEADING/MODEL ASSEMBLY OR HEADING HOLD 251 BYPASS AIR VALVE, BRAKE, 1K3,* 1A5K2*
I-17(--<2-22 : LEFT ROLL 1RI5

IA3K
PREAMP MODULATOR IA3H 4BRI-24>--

HEADING/OMNI/MODEL ASSEMBLY
I-51 +-·--<2-36

_

TURN COMMAND 251, BYPASS AIR VALVE, 1K1, 1K3,* 1ASK2*

A 120",' 2-ao c ci-2o sys cow
s"ERLL AcXOI A6 ILS AND OMNI COUPLER OR BLANK CARD

¯

HEADING SEL.ECT 2S1, BYPASS AIR VALVE, 951, 9K4, 1K1, 1K3,* 1A5K2+
I-16M2-20 0.4V/ DEG ¢ IA5R9 'IA3R A7 ALTITUDE CONTROL ILS LOCALI: ER 251, BYPASS AIR VALVE, 253, 1K1, 1A6K6, 1K3,* 1A5K2* 8

±I2V MAX IA5C4 IA5R8 82K '
31.6K AS TRANSOLVER ILS GLlDE S.OPE 251, BYPASS AIR VALVE, 253, 1KT, 1A6K6, 1A6K7, 1A6K8,

IACOMIA3VI lA3A>->l-22N4A
A9 OPTION SELECTOR PLUG 7 8

1K3,* 1ASK2*
1-15>---<6A ROLL ATTITUDE O.56 82K IOA5C6

IA5 lAf·D
------ 2 FLIGHT CONTROLLER 57-10360 57-20360 < OMNI WITHOJT 2S1, BYPASS AIR VALVE, 283, BRAKE, lA6K6

6R4 6CC (I-IS(- -(IA5V(- n A IA38 lA3J IA3 3 PITCH SERVO MS3102-10SL-3P MS3106-10SL-3S HEADING SILECT
2.8K

O.33 VIDEG g IA5RIO IA5L' 4 ROLL SERVO MS3102-10SL-3P MS3106-10SL-3S OMNI WITH i EADING 2S1, BYPASS AIR VALVE, 253, 1Kt, 1A6K6
I-14M68 (

LEFT ROLL ±60 DEG MAX 316K 6 5 YAW SERVO MS3102-10SL-3P MS3106-10SL-3S 7 • 8 SELECT
+2OVDC-2OVDC +2OVDC 6 ATTITUDE INDICATOR 182-15X-1000 165-14X 6 - -o 9 ALTITUDE HJLD 281, BYPASS AIR VALVE, 252, 2L1, 1A7L1 (ALTITUDE HOLD

flAEM< "S" SUPPLY "Q" SUPPLY 7 TURN AND BANK INDICATOR MS3102-14S-5P MS3t06-14S-5S 4 --

DOES NOT ALTER ANY OTHER RELAY CONFIGURATION,

300MVIDEG‡ IA5200-OO97-Ol(Z95085-2)HEADING SECTION 10 BACK COURSE lLS SWITCH 5 -o o- 10 BUT IT DISENGAGES AT ILS GLIDE SLOPE ENGAGEMENT)

(I-46 40 VOLTS AC 12 HEADING SELECTOR ENGAGE SWITCH 4 • • 11 3 6
DG 4 TRAN- EXCITATION lA5 200-0118-00 mE IT An5TN

lA5M 13 COURSE INDICATOR (331A-3G) PTO2A-22-55P PTO6A-22-55S 3 -• 12 NOTE: *1K3 CAN BE A DUMMY RELAY OR A REAL RELAY. WITH THE ILS
XMITTER I-45

YEL
SOLVER x/WINDING IR6 DEMOD SEL K2

(Z950850-l)HEADING SECTION" " 2 e- 13
2 7 OP¯ ION ONLY, 1K3 IS A DUMMY RELAY WIRED TO SIMULATE RELAY

13 UBLK 13-T
750

IMm
ROTOR

SIGNAL 500
IK3 AND 12

¯ B 8 i
1K3 ENERGlZED. WITH THE ADDITION OF THE OMNI OPTION, RELAY

RO STATO STATOR LU
2 VADCE I 3

• LIMITER MITEBR

I.5K 19.6K DEMOD I 42.2K NOTES: COLOR

T• 14

COLO DOT IA5K2, IK3,IA6K6 IA6K7

TA5(2 IS ADDED AND 1K3 IS A REAL RELAY.

BLU 13-C 13-8 ILI <IA5H 2 IOOK IA5H AND w ) IA5N 1. ALL RESISTANCES ARE IN OHMS AND ALL CAPACITANCES ARE IN UF UNLESS OTHERWISE IK3(DUMMY RELAY) IKI, IA6KS
I 2 1-44 HEADING BRAKE4

5
IÀ8 L.-.-J

0.47
LIMITER SPECIFIED. RELAY SCHEMATIC DIAGRAMS OPTION SELECTOR PLUG FUNCTIONS

B
SELECTOR BLK >-

100K SIGNAL GROUNDCIRCUD 2. 1 - DENOTES TERMINAL BOARD AND TERMINAL NO. EXAMPLE: TBt - TERMINAL 2.
ROTOR 6¯¯¯¯¯¯¯ ¯~2

2-2 047 DEMOD 42.2K
IA5L:

IA5L 2 CONNECTIONS MADE
STATOR 13-EWl-I 12-3 AND w. 3. V - DENOTES SIGNAL GROUND. OPTION SELECTOR IN OPTION SELECTOR196KI LIMITER _I IA6L dr - DENOTES COMPUTER CHASSIS GROUND. POSITION RECEPTACLEYEL

• 70 12SIA L-..- 5 JUMPER FOR INTERNAL EXCITATION SHOWN. REMOVE JUMPER AND USE 200-0102-00(Z951349) DC $>
42€ VAC 13-A 12-1 --L---------- CHASSIS AND POWER IA4F POWER SUPPLY CARD WHEN EXTERNAL 26V 400 CPS IS APPLIED TO 1-19. <a 6 POS 1 PIN 1 TO PIN 4

13-D ( IA5L IASJ IA5T GROUND CIRCUIT 6 OPTION SELECTOR CONNECTIONS SHOWN FOR POSITION 4. SEE ADJACENT TABLEFOR OTHER POSITIONS. S3¢ 3 (STANDARD SYSTEM) PIN 2 TO PIN 8
IA6 200-0096-0! (Z950852-2) SUPPLY EXTERNAL JUMPER USED IF HEADING SELECTOR IS NOT CONNECTED. O ,

7
PIN 3 TO PIN 9 A

A (LOC/OMN1 COUPLER SEGTiON) 40 VOLTSAC KI-7 I-1
CE9TER TAP 8 EXTERNAL JUMPER USED IF BACK COURSE ILS SWITCH IS NOT CONNECTED. - Ÿ g

2 CHASSIS POS 2 PIN 2 TO PIN 5
looo (+) RIGHT OFBEAM 9. IA5R30 i (CI-3 IA3x 9 WIPER TRAVEL IS MECHANICALLY LIMITED. 8 INDEX (STANDARD SYSTEM WITH ILS PIN 3 TO PIN 6

----- 287K 287K AIH
IA3N PG51At, SERIES 1 THROUGH 5,HAVE 5K VARIABLE RESISTORS. 9 9 OR ILS-OMNI) PIN 4 TO PIN 7

OC/OMNI 10-3 (10-2 ' (1-12 I 6 IA6U SHAPING HECM><IA5K; A2H
IA2K REFERENCE DESIGNATIONS SHOW PHYSICAL LOCATIONS, EG 1A5R10 IS A RESISTOR ON CARD A5 OF UNIT I (COMPUTER)

· IA9 OPTION SEI ECTOR POS 4 PIN 1 TO PIN 7
RCVR I | AMPL I 248K

lA5R29 A3H
¡A26 HDG PHASING FOR A RIGHT DEFLECTION FROM REFERENCE:J1-28 IS IN PHASE WITH REFERENCE Jt-56 OPTION SELECTOR RECEPTACI E WIRING (ANY SYSTEM WHICH INCLUDES PIN 5 TO PIN 8

(A1RCRAFT) I 500 11 ! ! AND I g
K6

3
LRUGD

'A4A IKl. A5J IS OUT OF PHASE WITH REFERENCE Ji-56. PLUG WIRING HEADING SELECT) PIN 6 TO PIN 9
003ov/DoT I

"•• ll LIMITER 1 287K 12
y 14 IA5K2 N .I A6N 13. Ÿ -- DENOTES AIRCRAFT GROUND• POS 3 NOT USED IN PRESENT SYSTEM

10-46 - IIO-I (1-13 IA6L I I"SH' (IA5S 10
IA5CRS

K3-II
IAIN 14. ALL RELAYS SHOWN DEENERGIZED.

IASCR7 IASR28 RD

1-10
IAIK THIS PORTION OF CIRCUIT SHOWN ELSEWHERE. SEE MATCHING TERMINAL BOARD SYMBOL.

BACK COURSE 10-8 10-7 .IA6C lA6M IA6P IA6D IA6T UG CRI-2 16. MOUNTED IN HARNESS.
ILS SSWITCH

, IK3
287K

1-13

10

OMNI BEARING INDICATOR 9 8 +2OVDC - OVDc

5 4 3 2 i

FIGURE 4-20 H-14 AUTOPILOT INTEGRATED WITH COLLINS
PICTORIAL NAVIGATION SYSTEM - SCHEMATIC DIAGRAM
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10 9 8 7 6 5 4 3 2

CHASSIS YAW ADJUST lhl4 YAW AXIS IA2 2OO-OO91-OO(Z95Il97-l) IAI, 2OO-0091-00(Z95lI97-I)
2|R3 R HBDEAGW/SEC l.2]M

_ __ _

_200-0089-OO(Z950848-I)
28 Dc

SWITCHING CIRCUITS goo-ooss-oo(zesoe48-I)

lA
31.6K I

IA2CRI-4295C C (IAIE (-

SINGLE ENGINERUDDER COORDINATION)
¯¯

'IA2P 1 CW YAW AXIS
37A

IA4 200-0090-00(Z950849) lA2E O

12SIB A2N
SHeA7P

NG SERVO
(LEEFR) SERVO COILS CBI TURANNAND ----

IA4A
lA3E SA

PL DESCRIPTION OF SWITCHES IN THE AUTOPILOT

I-I5) (7C T DICATOR)
Ml2-5 12-6 (

(12-4
(1-26 ( A2K PREAMP MODULATOR IA2H 5 MI-43>-- I CAT70

IAA

H CT"S

+20 VDC LMATDOURS
SWITCH DESCRIPTION

1-I4M7E
RIGHT YAW

3.33V/DEG/SEC
IA5 5

2 MREGO lA85

IA5BHIA2V
31.6K lA2A>>l-4195CACW

IF1 DG
lA4J

"S" -20VDC 2S1 A TOP1 TH GAGNE(AMASTAER

O.I --. '2 POWER ->lA4L) (IA6V "T"-2OVDC IA3J 2S3 VlGATIONCOUPLlNGENGAGE(ILS/VOR)
(ROLL RATE) IA5C7

IA IA IA L IGRI SUPPLY lA4K3 (I-4 "T"CT
4600VOCLTSS 254 RN COMMAND ENGAGE

lA5L 255 TCH WHEEL ALTlTUDE HOLD DISENGAGE

IA
C23 IA852R2

(IA4C
IA4M) 31-56 I 19 ( 1251 EADING SELECTOR ENGAGE SWITCH

I "O"+20VDC IIA1U) 1081 BACK COURSE ILS SWITCH+2OVDC -20VDG +2OVDC IRTI
"S" SUPPLY "Q' SUPPLY

IA4SMIA5T HEADING DEMOD ----

PITCH AXIS S
TCEHR IA4P) (IASJ EXCITATION I-244-(4B

SERVO
2

IRIO 2 2-21 2SIA
¯¯¯¯ I-404-(3B COILS j

CHASSIS PITCH ADJUST IR9
I IR20 32 233 (1-21: +2OVDC I-43(-<SB(-I I RELAY FUNCTIONS

IR I DOWN 1.21 MEGO 324K 50K
I-36M2-18 L _ _ , J

ICR7 IR4

250K \ ±6 DEG O
lA5RII

IA5RI2
RED 5 ( 3 I 33 bl WLHK RELAY CO TACTS SWITCHING FUNCTION

82K PITCH I 2-33 2CR2- I ICR2 200 TRANSOLVER IK1 3-7 (COIL) OPERATED BY TURN CONTROL OR DIRECTIONAL GYRO CAGE
PITCH ATTITUDE lA5C2 IAL, 6 2MI PRE-ENGAGE \ (12 10 ( 3 I-25 ROTOR

- KNOB OR ILS SWITCH
I-I5>--<6D

6R3 DOWN
0.22 82K

5L 5
2C METER 12-11 CD ON 1- -8 TRANSOLVER BRAKE AND ROTOR EXCITATION

6F(---<I-3l ( (IASU(- 12-7 2-13 10R3 2-4-5 TRANSOLVER SYNCHRONIZATION
I-14M6E

5.3K Ò.66V/DEG IA5RI 4 I-37>->2-17 BLK 2SIB
(2-6(->I-48 I 8 7 IA5F RED 1A5K2 4-11 (COIL) OPERATED BY LOC OMNI RCVR AND A P SWITCH

30 DEG MAX 261K 200-0091-OO(Z95lI97-1) 2S3A 2-36 4
IASK2

4 3 WHT 1- -2 HEADING HIGH-PASS ENGAGEMENT
IAcr: lAIF lA IAI OR 2SI

12SIC
HEADING 1-51 LOC/0MNIRCVR ICR4 IK3 3-6-7 PR PORTIONAL HEADING I IMIT L; .

I-l74--<2 22 PITCH COMMAND IRI7 ¯I 2OO-OOS9-OO(Z950848-I) A SELECTOR 2S3 SC/HVOR 28 VDC/LOG
-47 I i ,7 8-12-1 OÑÑIÈEADÏÑG AND HEAÕIsäiávAw cincuit

2R2 348K lAIC>->I-39>->3A 2-34
2S4 ,

12-8
_

ENGAGESWITCH m VDC/OMNI O III IA5E II I
4 i 10 14-13 OMNI COUPLER GAIN

5K
2-24 ( (1-35 ( 31.6K PITCH AXIS ¯..

2-36 12-9(--->2-12
- -¯

1K3 4-11 (COIL) OPERATED BY LOC OMNI RCVR, A P SWITCH, AND TURN
1-16(--<2-20 0 V/ G 9 IAIP

787K
CCW SERVOCOILS 2CRI COUMRMNAN 6 COMMAND SWITCH

DOWN -

lAIN SHAPING1 SERVO
I-51 i! 2S3B ICR9 5-2-1 K1 RELAY EXCITATION

CIA7A ALTITUDE CONTROL
2R496

IAIK PREAMP MODULATOR lAIH 3B>->l-40
S TCH A

TCUH HE 2CR3 M2-4(-->l-6)
2

8 3-6-7 HEADING SELECTOR ENABLING
14

A7RI /// "Q"+2OVDC DISENGAGESW TCH IA7LI 8-12-9 AMPLIFIER FEEDBACK CHANGE
13.3K i lA7H) 7.87K 2-7M1-94(IA7DMIA7E) : lA6A) lA6S i

¯ ¯, I 10-13-14 GLIDE SLOPE DISABLING IN OMNI MODE
(IA78, 0.0556 V/DEG 9 (IAIR

CW
a 2S2A 2S51 I ALTITUDE I I TA6K6 4 -11 (COIL) OPERATED BY ILS SWITCH

13 *

INCR ALT
0.0220 V/FOOT IRI2 ICR6 (IAIV ( 31.6K IAIABI-38M3C (UP-ELEVATOR) CONLVREOL I

IA9
BLK I 5-2-1 GLIDE SLOPE INTERLOCK

C (UP-ELEVATOR) A A

1-5 2S2 2LI 4 4

5

TRARNASOELVER-J 6 NL AULIZER/OMNI AMPLIFIER ENABLING

14-10-13 NOT USED
BACK COURSE 2 5

I-55 61 2- 6 8 I
II IK3 RED 1A6K7 4-11 (COIL) OPERATED BY RELAY 1A6K8

ILS SWITCH IOSI 2.7MEGO BYPASS ICRS 1- 2 GLIDE SLOPE ENGAGE THRESHOLD
(T" SUPPLYCT) --------

10 13
CR5 +2OVDC-2OVDC +2OVDC

AIR I¯51
6 IA6KS 3- -7 GLIDE SLOPE AMPLIFIER OPERATING MODElA4K(-->l-4M IO-5 ( IOr6MI-30 IA6J ( S" SUPPLY "Q"SUPPLY VALV E I

4 9-! -8 LOCALIZER AMPLIFIER GAIN SWITCHING
8 i (_ _ _ _

IK3
,

10- 4-13 GLIDE SLOPE COUPLER ENABLING
1---- -- -------A ) 2-32BI-8

« lA6N(GL1DESLOPECOUPLERSECTION) 200-0096-01(Z950852-2) 1A6KS 3- (COIL) OPERATED BY GLIDE SLOPE COUPLER

6 R5 IR2l 1-6 8 ALTITUDE HOLD DISENGAGEMENT
l¯¯¯¯¯¯¯¯¯] (+) ABOVE BEAM -----1 237K 237K 2-4 5 GLIDE SLOPE LATCHING
I GLIDE i

(I-Il I lA6R SHAPINGl 2 i 49 I
I SLOPE I IRI6 y AMPL I 4 10 |

(AIRRCcRARFT)I 1100 '¯¯'I AND 5
KS RIS IR22 FLIGHT CONTROLLER

lO.030V/DOT i | LIMITER I 237K 237K KEY TO REFERENCE DESIGNATIONS USED AND CONNECTOR PART NUMBERS LIGHTING CIRCUIT
L I

(1-10 A6L 52 K6 REFERENCE MATING
I 2 2 I

("T"SUPPLY20VDC) | NUMBER DESCRIPTION CONNECTOR CONNECTOR DSI DS4
I." L' '1AGV( -

200-0091-OO(Z95II97-l) AROLL AXIS IRIS lA3 Og B I COMPUTER INCLUDES; DPX-57-34P DPX-57-33S I p 2 2 , i RELAYS, HOLDING COILS, BRAKE, AND SOLENOIDS ENERGIZED FOR

CHASSIS ROLL ADJUST IRI3
IOOK 20(M)089-00(Z950848-1) A1 PITCH AMPLIFIER AND SERVO MODULATOR

28VDC-<2-Il E9
EACH MODE OF OPERATION

4 l.21 MEGO A2 YAW AMPLIFIER AND SERVO MODULATOR OS2 DSS' s I^3T, l^ac>+i-2394C CR
GHT A3 ROLL AMPLIFIER AND SERVO MODULATOR

I 2 2 I MODE RELAYS, HOLDING COILS, BRAKE, AND SOLENOIDS
15 DEG Ö (IA3P AILERONUP) A4 DC POWER SUPPLY El

LEFT ROLL 787K A5 HEADING/MODEL ASSEMBLY OR DS3 DS6 PRE-ENGAGEMENT 1KT, 1K3,* 1A5K2*

TURN COMMAND lA3N SHAPING SERVO HEADING/OMNI/MODEL ASSEMBLY HEADING HOLD 251, BYPASS AIR VALVE, BRAKE, 1K3,* 1A5K2*I-17H2-22 ' LEFT ROLL 835¾
lA3K

PREAMP MODULATOR IA3H 48BI-24>- A6 ILS AND OMNI COUPLER OR BLANK CARD I-51 ( 2-36
TURN COMMAND 251, BYPASS AIR VALVE, 1K1, 1K3,* 1A5K2*

ORI 2-30( (1-20 ( I I ROLL AXIS A7 ALTITUDE CONTROL HEADING SELECT 2S1, BYPASS AIR VALVE, 951, 9K4, 1K1, TK3,* 1ASK2*
I-16M2-20 ( O.4V/ DEG Ö IA5R9 (IA3R

787K CCW SERVOCOILS AS TRANSOLVER ILS LOCALIZER 2S1, BYPASS AIR VALVE, 283, 1K1, 1A6K6, 1K3,* 1A5K2* B
B 112V MAX lA5C4 IASR8 82K 31.6K A9 OPTION SELECTOR PLUG ILS GLIDE SLOPE 251, BYPASS AIR VALVE, 2S3, 1K1, 1A6K6, TA6K7, 1A6K8,

inca (113?: lA3ABI-22M4A 2 FLIGHT CONTROLLER 57-10360 57-20360 1K3,* 1A5K2*
1-15>-<6A ROLL ATTITUDE 0.56 82K 10A506

IA59 IA D
1.L----6-J 3 PITCH SERVO MS3102-10SL-3P MS3106-10SL-3S OMNI WITHOUT 2S1, BYPASS AIR VALVE, 2S3, BRAKE, 1A6K6

6R4 6C ( (1-18 (- <IA5V(- lA3B IA3J IA3
4 ROLL SERVO MS3102-10SL-3P MS3106-10SL-3S |-lEADING SELECT

,

2.8K 0.33 V/DEG g IA5RIO lA5L) 5 YAW SERVO MS3102-10SL-3P MS3106-10SL-35 OMNI WITH EADING 2S1, BYPASS AIR VALVE, 2S3, 1K1, 1A6K6I-I4M68 s
LEFT ROLL +60 DEG MAX 316K 6

6 ATTITUDE INDICATOR 182-15X-1000 165-14X 7 • • 8 SELECT
+2OVDC-2OVDC +2OVDC 7 TURN AND BANK INDICATOR MS3102-14S-5P MS3106-14S-5S

., 9 ALTITUDE OLD 251, BYPASS AIR VALVE, 252, 2L1, 1A7L1 (ALTITUDE HOLD
426VOLTS 400CPS IA5 200-0097-01

(IADMs "S" SUPPLY "Q" SUPPLY
10 BACK COURSE ILS SWITCH 6 o-

4 - -

DOES NOT ALTER ANY OTHER RELAY CONFIGURATION,

300MVIDEGý Mll(Z950851- HEADINGSECTION) 12 HEADING SELECTOR ENGAGE SWITCH 5 -e •- 10 BUT IT DISENGAGES AT ILS GLIDE SLOPE ENGAGEMENT)

(1-46(
M D

40 VOLTS AC 14 DIRECTIONAL GYRO AN3102A-20-29S AN3106A-20-29P 4 e • II 3 6
DG 4 TRAN- EXCITATION

_

EXCITATION NOTE: *1K3 CAN BE A DUMMY RELAY OR A REAL RELAY. WITH THE ILS
XMITTER I-45 SOLVEg zwlNDING IR6 DEMOD SEL K2

(ZA550280500-)(SHAODING
SECTION)

lA5J IA5T IASM 15 HEADING SELECT INDICATOR 1406-55-PO 1406-55-50 2 7 OPTION ONLY, 1K3 IS A DUMMY RELAY WIRED TO SIMULATE RELAY
14 Tl4 Ll4S

500 IAS RUTOR
WS1NDNANL500 IK3 AND 12

¯¯¯¯ ¯¯ B 8 I
1K3 ENERGIZED. WITH THE ADDITION OF THE OMNI OPTION, RELAY

RO4-H ATOR STATOR LU
GADCE 7 3 J

5K6
LIMITER

MITER I.5K 19.6K DEMOD | 42.2K LOR D COLOR DOT IA5K2, IK3,tA6K6,lA6K7

1ASK2 IS ADDED AND 1K3 IS A REAL RELAY.

15- 15-38 ILI <IA5H 3 100K IA5H AND I : lA5N IK3(DUMMYRELAY) IKI, IA6KS

V LTS
14

I-44
SEL BLK \ 8 BRAKE4 I 8 ¯¯

100K 0.47 IK
SIGNAL GROUNDClRCU NOTES: RELAY SCHEMATIC DIAGRAMS OPTION SELECTOR PLUG FUNCTIONS

400CPS ROTOR 6°¯¯¯¯¯¯ ¯

2 lÚ2 047 DEMOD 42.2K
IA5L

IA
1. ALL RESISTANCES ARE IN OHMS AND ALL CAPACITANCES ARE IN UF UNLESS OTHERWISE CONNECTIONS MADE

STATOR 153681-1 12-3 AND SPECIFIED. OPTION SELECTOR IN OPTION SELECTOR
1-52 LIMITER | IA6L 2. 1 - DENOTES TERMINAL BOARD AND TERMINAL NO. EXAMPLE: TB1 - TERMINAL 2' POSITION RECEPTACLE

YEL
- 12SIA L .

-------------

26 VOLTS 15-39 12-1 47¯--L---------------- -- CHASSIS AND POWER IA4 3. V - DENOTES SIGNAL GROUND. 4 6 POS 1 PIN 1 TO PIN 4
400CPS (15-37 ( ' IA L lA5J IA5T GROUNDCIRCUIT . rh - DENOTES COMPUTER CHASSIS GROUND. pOS (STANDARD SYSTEM) PIN 2 TO PIN 8

IA6 200-0096-01(Z950852-2) 1S"SUPPLY
5 MOUNTED IN HARNESS. 7

PIN 3 TO PIN 9 A
(LOC/OMNI COUPLER SECTION) 40VOLTSAC 1 XI-7 I-I CENTER TAP 6 OPTION SELECTOR CONNECTIONS SHOWN FOR POSITION 4. SEE ADJACENT TABLE FOR OTHER POSITIONS. 905 2 CHASSIS ¯

POS 2 PIN 2 TO PIN 5

1000
.

(+) RIGHT OFBEAM
!¯¯

IA3K EXTERNAL JUMPER USED IF HEADING SELECTOR IS NOT CONNECTED. 8
/ INDEX (STANDARD SYSTEM WITH ILS PIN 3 TO PIN 6

M 287K
IA25R30 I CI-3

IA3 8 EXTERNAL JUMPER USED IF BACK COURSE ILS ENGAGE SWITCHIS NOT CONNECTED. g 9 OR ILS-OMNI) PIN 4 TO PIN 7
OG O AN1 10-3' " " (10-2 ¾ (1-12 I lA6U SHAPING · " lACI:><lA5K2 AlH IA2K 9 WIPER TRAVEL IS MECHANICALLY LIMITED. POS 4 PIN I TO PIN 7
RCVR

6
| | AMPL 248K IA5R29 A2H IA2N PG51A1, SERIES 1 THROUGH 5,HAVE SK VARIABLE RESISTORS. OPTION

SAELECTOR
RE

PNSA
E WIR NG (ANY SYSTEM WHICH INCLUDES PIN 5 TO PIN 8

(AIRCRAFT) 500
I R7

I I AND
K6 348K GRD A3H

IKI 4
REFERENCE DESIGNATIONS SHOW PHYSICAL LOCATIONS, EG tA5RIO IS A RESISTOR ON CARD A5 OF UNIT t (COMPUTER)

- PLUG WIRING HEADING SELECT) PIN 6 TO PIN 9
OO30V/DOT

1100
I LIMITER 287K 2

3 14 IA5K2
NLW AA64NA HDG PHASING FOR A RIGHT DEFLECTION FROM REFERENCE: Jt-28 IS IN PHASE WITH REFERENCE J1-56; POS 3 NOT USED IN PRESENT SYSTEM

10-41
- I (10-1 : «I·I3 I IA6L Infit (IA5S( 10 K3-II lAID

A5J 1S OUT OF PHASE WITH REFERENCE Jt-56.
I_

_ _ _
I ... -. IA5CRS I-50 ¡-¡ i 13. + -- DENOTES AIRCRAFT GROUND.

lASCR7 IA5R28 I-51 0
lAIK 14. ALL RELAYS SHOWN DEENERGIZED.

BACK COURSE 10-8 10-7 IA6C IA6M IA6P IA6D lA6T GLU CRi-2
IR THIS PORTION OF CIRCUIT SHOWN ELSEWHERE. SEE MATCHING TERMINAL BOARD SYMBOL.ILS SWITCH

, IK3 | | O.2 KI-6 I-13

FIGURE 4-21 H-14 AUTOPILOT INTEGRATED WITH SPERRY C6
INTEGRATED INSTRUMENT SYSTEM - SCHEMATIC DIAGRAM
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10 9 8 6 5 4 3 2

CHASSIS YAW ADJUST IR6 YAWAXIS
JiAls -

2\RO3 RIGHT YAW
28VDC CB2

SWITCHING CIRCUITS ------
28

SINGLE ENGINE RUDDER COORDI T

OEN/SEC

9K4

--
- (IA2P

IA2CXI-42

LE T
SEARWVOCOSILS

CBI NA D
----' IA4A

A I-16 -+2OV
/ DESCRIPTION OF SWITCHES IN THE AUTOPILOT

I-15) (7C
TA DRB

N ICATOR) I 4 -<9H 9E) ( I-26 (
2N PREA

P
MODSUATOOR IA2H

RUDDER) 5 MI-43 INDICAT70M

4
' CT

A . -20V
SWITCH DESCRIPTION

I I-l4 7E 3.33V/DEG/SEC O.I 2 MEGO lA5R IA2R
31.6K I ccw IA4 --->lA4J) S" -20VDC IA79 IA2d 251 AUTOPILOT ENGAGE(MASTER)

RIGHT YAW IA5C3 lABR4 .w-->lA59MIA2V I IA2AMI-4165A IFI DC )IA6D ) IASJ 2S2 ALTITUDE HOLD ENGAGE(ALT)

o.i L '
_ ....J POWER --->IA4L) (IA6V "T"-20 VDC |-15 2S3 NAVIGATION COUPLING ENGAGE (NAV)

(ROLL RATE) lASC5 IA SUPPLY lA4K) (I-4 "T"CT ) I-II 2S4 TURN COMMAND ENGAGE
( w. ) lA7A - 255 PlTCH WHEEL ALTITUDE HOLD DISENGAGE

D N' e o"+20VDC 'IA4G
IA4M) (1-56 I-19

8St DIRECTIONAL GYRO CAGE
IA5C4 IA5RS lA1U3 9S1 HEADING SELECTOR ENGAGE SWITCH

OS PP2LOVDC
'Q

SUDCPLY
I CI

lA4SMIA5T HEADING DEMOD -- 1
ROGTRRECSM 1051 BACK COURSE ILS SWITCH

V X MASTER IA4P) (IA5J EXCITATION 1-24 p-44B(--| 1 WINDINGPITCH AXIS 200 SWITCH
__ _ _|

' 1-40 M3B(-- (8Añ8B

i
IRIS

I IR9 233 (1-21 :
+2OVDC I-43 M5B RELAY FUNCTIONS

2
R

CDHASSISPITDCEHADJUST RI4MEGO 50K
I-36>-(2-18

RED -5 - i
WLÄ RELAY CONTACTS SWITCHING FUNCTION

sci iussa e PITCH 2 33 2GR2.
. ICR7 TRANSOLVER 1KI 3-7 (COIL) OPERATED BY TURN CONTROL OR DIRECTIONAL GYRO CAGE

PITCH ATT1TUDE
O. 2

82KIASC2
0.1

• 115A3
IRg IC2

2MI A NR
CATOR y gy

)9D) IR500
SEL T

TRATION
1-6-8 TRA

OLRIELRSBRS TECAHNDROTOREXCITATION
H7¾-ISK6D:

6R3 DOWN lASL2 SOK 20
(DIRECTIONAL SSI 9K4

2-13 ICR9 WINDING 2-4-5 TRANSOLVER SYNCHRONIZATION
5.3K 6F Bl-31( (IA5U(-- 2SIB & SSI GYROSHOWN

)2 6¾I 48 lA5F 1A5K2A 4-11 (COIL) OPERATED BY LOC/OMNI RCVR, MASTER SWITCH, AND TURN SWITCH
I-16><2-16K6E( O.66 V/DEG IA5R¡ in I·37M2-17 BLK

UNCAGED) 3 2S3A 2-36
4

101
3 2-4-5 OMNI HEADING AND HEADING TO YAW

±30DEG MAX 261K
:lA5P lAIF lAID 2SI SH SSIA: | HEADING NAV 51 a 1K3 25A KA258

200 IKI
E 6-8-1 OMNI COUPLER GAIN

PITCH COMMAND IR21
----$----, X SELECTOR 2S3 SWITCH ICRe ICRI II

IASK2B 4-II(COIL) OPERATED BY LOC/CMNI RCVR,MASTER SW:T H,ANOTURN SWITCH -

I-17M2
25R2 ) 2-24 DI 3G

IC3 IAIP
1 31.6K

IAlCMI-39¾3A 2- 6
2CRI2-34

¯¯¯¯¯ 9LM2-12
LO2C/OMDNCAROCCVR lASE ,

3 ¡71

K3 4-1 COIL)

EADUING HIGH-PASSRENGAMASMEENR

SWITCH AND TURN SWITCHI-16M2-20
+16V MAX I-SI þ| 2S38 OVDC-OMNI |-47 6 5-2-1 KI RELAY EXCITATION

DOWN -

IR23 16 IR22 si
IAIN SRHEAAPINGMODSU

AT IAIH 38>(I-40 S TCH AL
H H 2CR3 M 2-4MI-6 1CR5

3-6-7 HEADING SELECTOR ENABLING
(IA7A ( ALTITUDE CONTROL 100K 150K IAIK ,,+20VDC DISENGAGESWITCH lA7LI 8 8-12-9 AMPLIFIER FEEDBACK CHANGE

A7RI lA7H)
787K 2-7 IA7DMIA7EN MIA6A ( IA6S

10-13-14 GLIDE SLOPE DISABLING IN OMNI MODE
13.3K IAIR

- 2S2A 2S5 ALTITUDE 9K4 3-7 (COIL) OPERATED BY HEADING SELECT SWITCH
IA78 0. 2 O

OE O
IRig IAIV( 31.6K IAIANI-38 63C

(CU-ELEVATOR)
2 3 i 9 CONLVREOL 6-8-1 HEADING TO YAW DISABLING

INCR ALT
3MEGO ICRI2 |-5 2S2 2Li 4

IA6K7
4 lCR4 BLK

2-4-5 PARALLELED WITH CONTACTS 6 AND 8
--- 1A6K6 4-11 (COIL) OPERATED BY NAVIGATION ENGAGE SWITCH

C (UP-ELEVATOR) IAI lAIJ IAI 1-55 II
1A6K6

--- TRANSOLVER
5-2-1 GLIDE SLOPE INTERLOCK

IRI2 i no 2 6 ¯ 8 I BRAKE -- 3-7-6 LOCALIZER/OMNI AMPLIFIER ENABLINGIALcSKCSOWTRCSHE
IOSI 0 BYPASS ICR2 A 8-12-9 NOT USED

T SUPPLYCT) r--------, 2.7MEG ICRll +2OVDC-2OVDC +2OVDC AIR I-51 61A6KS IA9| 14-10-13 NOTUSED
IA4KRI-4><lO-5 ( IOr6XI-30 I

13
(IA6J ( "S" SUPPLY "Q" SUPPLY VALVE I

17 RED lA6K7 4-11 (COIL) OPERATED BY RELAY 1A6KS
IK3 1-5-2 GLIDE SLOPE ENGAGE THRESHOLD

- ---- 32-32>--<'l-8( IA6N 2 L
6 I 3-6-7 GLIDE SLOPE AMPLIFIER OPERATING MODE

(GLIDE SLOPE COUPLER SECTION)
- IA68 I K3 ¯¯¯

9-12-8 LOCALIZER AMPLIFIER GAIN SWITCHING
6 R5 IR20 10-14-13 GLIDE SLOPE COUPLER ENABLING(+) ABOVE BEAM 7---- 1 237K 237K

1A6KS 3-7 (COIL) OPERATED BY GLIDE SLOPE COUPLER

IRI6
IA SHAM

4 2 2 7 1-6-8 ALTITUDE HOLD DISENGAGEMENT
(AIRCRARFT) i i I100 '~¯

| AND 5
KB RIS IRI3

HHTNCGOGNTRRCOUER 2-4-5 GLIDE SLOPE LATCHING

(1-10 A6L
IMITER

5

237K 14
IA3C KEY TO REFERENCE DESIGNATIONS USED AND CONNECTOR PART NUMBERS I 2 2 I

REFERENCE MATING DSI DS4
("T" SUPPLY-20 VDC) NUMBER DESCRIPTION CONNECTOR CONNECTOR

A1LT (IAGV( ROLL AXIS IRI7 zevoc-<e-il I * * * *
E9 RELAYS, HOLDING COILS, BRAKE, AND SOLENOIDS ENERGIZED FOR

IOOK
1 COMPUTER INCLUDES. DPX-57-34P DPX-57-33S EACH MODE OF OPERATION

CHASSIS ROLL ADJUST L12RSMEGO
CW A1 PITCH AMPLIF1ER AND SERVO MODULATOR

DS2 DSS
IR2 1A3T(

3\.6K
IA3C><l-23(-(4C

(RIGHT A2 YAW AMPLIFIER AND SERVO MODULATOR I 2 2 i MODE RELAYS, HOLDING COILS, BRAKE, AND SOLENOIDS
6°N † ±15 DEG Ö (IA3P AILERON UP) A3 ROLL AMPLIFIER AND SERVO MODULATOR El

48 LEFT ROLL 7.87K ÎA3 A4 DC POWER SUPPLY DS3 DS6
PRE-ENGAGEMENT 1KT, 1K3,* IA5K2 A AND 8*

TURN COMMAND lA3N SHAPING SERVO A5 HEADING/MODEL ASSEMBLY OR HEADING HOLD 281, BYPASS AIR VALVE, BRAKE, 1K3,* IA5K2 A AND B*
I-l5M2-28 : LEFT ROLL 3RS3K

IA3K
PREAMP MODULATOR IA3H 4BRI-24(-

HEADING/OMNI/MODEL ASSEMBLY
I-51 (---<2-36

_

TURN COMMAND 251, BYPASS AIR VALVE, 1K1, 1K3,* 1A5K2 A AND B*

A 2"I 2-30) (1-20 ( ROLL AXIS A6 ILS AND OMNI COUPLER OR BLANK CARD HEADING SELECT 251, BYPASS AIR VALVE, 9S1, 9K4, 1K1, 1K3,* 1A5K2 A AND B*

i-¡4ea-26
'IOK

O.4V/DEG O IA5RS (IA3R
7.87K I CCW SERVOCOIŒ

A7 ALTITUDE CONTROL ILS LOCALIZER 251, BYPASS AIR VALVE, 2S3, 1K1, 1A6K6, 1K3,* 1A5K2 A AND B* 8
B mav MAX IASC6 IASR7 IOK 31.6K I AS TRANSOLVER ILS GLIDE SLOPE 2S1, BYPASS AIR VALVE, 253, 1K1, 1A6K6, IA6K7, 1A6KS,

IA50) (IA3V( 1 1
lA3AMI-22(-44A

A9 OPTION SELECTOR PLUG 7 8 1K3 * 1A5K2 A AND 8*

I-I5>---<6A; ROLL ATTITUDE 0.47 IOK 7
IA59 IA D

¯Ç¯¾L¯ 2 FLIGHT CONTROLLER 57-10360 57-20360 OMNI WITHOUT 2S1, BYPASS AIR VALVE, 253, BRAKE, 1A6K6

6R4 6CMI-18 IA5V4- I
) lA5L

-x 1A3B lA3J IA 3 PITCH SERVO MS3102-10SL-3P MS3106-10SL-3S MFApjNG AFI FCT
2.8K 0.33 V/DEG ¢ IA5R9 IA5RIO ¡ ¡

4 ROLL SERVO MS3102-10SL-3P MS3106-10SL-3S OMNI WITH HEADING 251, BYPASS AIR VALVE, 2S3, 1KI, 1A6K6
I-l4M6B (

+ 316K 300K IASCRI lA5CR2 so as 5 YAW SERVO MS3102-10SL-3P MS3106-10SL-3S 7 • • 8 COLOR DOT SELECT
LEFT ROLL .60 DEG MAX , +20VDC-20VDC +20VDC 6 ATTITUDE INDICATOR 182-15X-1000 165-14X 6 •- -• 9

lA5K2AylA5K2B - ALTITUDE HOLD 251, BYPASS AIR VALVE, 252, 2L1, 1A7LI (ALTITUDE HOLD

(IA5M( "S" SUPPLY "Q" SUPPLY 7 TURN AND BANK INDICATOR MS3102-14S-5P MS3106-14S-55 4 DOES NOT ALTER ANY OTHER RELAY CONFlGURATION,

300MV/DEG‡ (HEADINGSECTION) 8 DIRECTIONAL GYRO 182-15-1000 165-14 5 -o •- 10 BUT IT DISENGAGES AT ILS GLIDE SLOPE ENGAGEMENT)

0-4"' = A IA5 r----, 4OVOLTSAC 9 HEADINGSELECTOR MS3102-20-29P MS3106-20-295 4 • • II 3 6
DG TRAN- I EXCITATION | DEMOD i EXCITATION

10 BACK COURSE SWITCH 3 •- -• 12
NOTE: *1K3 CAN BE A DUMMY RELAY OR A REAL RELAY. WITH THE ILS

XMITTER pt-45 SOLVER x/WINDING _I AND I IA5 200-0118-00 lA5J IA5T IASM 2 7 OPTION ONLY, 1K3 IS A DUMMY RELAY WIRED TO SIMULATE RELAY
SC SE IAS ROTOR SIGNAL O IK3 I

-E (Z950850- HEADINGSECTION
_' _ _"_ _

2 -e e- 13 1K3 ENERGIZED. WITH THE ADDITION OF THE OMNI OPTION, RELAYS
/WINDING . I • • 14 IA5K2A AND IASK28 ARE ADDED AND 1K3 IS A REAL RELAY.

ROTOR STATOR ,,STATOR BLU T -

2 95 p----- e

SA
I-32 134 I DGE I I 53 5.6K IREDAU1CNTION

l.5K 19.6K DEMOD 42.2K COLOR DOT COLOR DOT IK3,IA6K6,lA6K7

X soHEADING98 ILI ,(IA5H
U---- 42.2K IA5H LIAMTDER ' IA5N

NOTES: IK3(DUMMY RELAY) IKI,9K4,1A6KB
I 52 8 I-44

SELECTO BLK m I 8 BRAKE 5
I-28

___ _ _ 0.47 IK 1. ALL RESISTANCES ARE IN OHMS AND ALL CAPACITANCES ARE IN UF UNLESS OTHERWISE RELAY SCHEMATIC DIAGRAMS OPTION SELECTOR PLUG FUNCTIONS

I 3 ROTOR
6¯¯¯ ¯

2
I-54

SM
0.47 I CON I 2 5 lA5L1

2.
SPE

ES TERMINAL BOARD AND TERMINAL NO. EXAMPLE: TB1 - TERMINAL 2. CONNECTIONS MADE
STATOR SF I HIGH- 168.!K 70 OPTION SELECTOR IN OPTION SELECTOR

YEL 9N
19.6K -lL PASS

- - -- - -- - -- - - 3. V - DENOTES SIGNAL GROUND.
POSITION RECEPTACLE

26VAC 9A
080 9518 ¯¯¯¯

ICR6 CHASSIS AND POWER SIGNAL GROUND CIRCUIT rh - DENOTES COMPUTER CHASSIS GROUND. 4 6 POS.1 PIN 1 TO PIN 4
IA5L

GROUND CIRCUIT
A5L

JUMPER FOR INTERNAL EXCITATION SHOWN. REMOVE JUMPER AND USE 200-0102-00 (Z951349) DC Os3 (STANDARD SYSTEM) PIN 2 TO PIN 8
: i POWER SUPPLY CARD WHEN EXTERNAL 26V 400 CPS IS APPLIED TO 1-19

9PRI-I 2o a UR4 2 s A4H • 9. PIN 3 TO PIN 9 A
(LOC/OMNI COUPLER SECTION) 40VOLTSAC (KI-7 6 OPTION SELECTOR CONNECTIONS SHOWN FOR POSITION 4. SEE ADJACENT TABLE FOR OTHER POSITIONS. OS 2 CHASSIS POS 2 PIN 2 TO PIN 5

I i (CI-3 i
1-13 EXTERNAL JUMPER USED IF HEADING SELECTOR IS NOT CONNECTED• 8 I INDEX (STANDARD SYSTEM WITH ILS PIN 3 TO PIN 61000

,,
(+) RIGHT OFBEAM i 287K

IA258RI4 i a (AlH 6 EXTERNAL JUMPER USED IF BACK COURSE ILS SWlTCH IS NOT CONNECTED AND NAVIGATIONRECEIVER IS COUPLED. 9 OR ILS-OMNI) PIN 4 TO PIN 7
OC/OMNI 10-3 10-2 : I s!-12 I IA6U HAPING \¾l:><lA5K' ICRS

(A2H (A2K 9 WIPER TRAVEL IS MECHANICALLY LIMITED. lA9 OPTION SELECTOR POS 4 PIN I TO PIN 7
RCVR I 72

AMPL I 249K IASK2A GRD
A3H (A2N PG51A1, SERIES 1 THROUGH 5,HAVE 5K VARIABLE RES1STORS- OPTIONSELECTOR RECEPTACLEWIRING (ANY SYSTEM WHICH INCLUDES PIN 5 TO PIN 8

(AIRcRAFT) lo-a goo A le IA6' I AND I g
K6

6 'ir LUG A4A
A6L REFERENCE DESIGNATIONS SHOW PHYSICAL LOCATIONS: EG 1A5Rt0 IS A RESISTOR ON CARD A5 OF UNIT t (COMPUTER) .

PLUG WIRING HEADING SELECT) PIN 6 TO PIN 9
0.030WDOT I

MIO-Il i 2 |LIMITER 287K 12 K7 3 IA5RI3 NO.I A6N |-10 HDG PHASING FOR A RIGHT DEFLECTION FROM REFERENCE: J1-28 IS IN PHASE WITH REFERENCE Jt-56; POS3 N3T USED IN PRESENT SYSTEM
10-4 (10-1 ¾ l si-I3 I" 11' 'IA5S 3 A85CR3

(i
AIN A5J IS OUT OF PHASE WITH REFERENCE Jt-56.

-·---

.

" '¡' -- ----. --I ,
AIK 13.+ -DENOTESAIRCRAFTGROUND.

BAO
UR$E I 8 lA6C lA6M IA6P D ST

lASCR4 IA5R28
GRD 2

3¯ 14. ALL RELAYS SHOWN DEENERGIZED.
ILSOSSWITCH

, IK3
287K IA5RI2

02 A3K THIS PORTION OP CIRCUIT SHOWN ELSEWHERE. SEE MATCHING TERMINAL BOARD SYMBOL.

10

OMNI BEARING INDICATOR 9 8 +20 VDC - OVDc
- 6 5 4 3 2 i

FIGURE 4-22 H-14 AUTOPILOT (TSO CONFIGURATION)

August, 1970
SCHEMATIC DIAGRM
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10 9 8 7 6 5 3 2

CHASSIS YAW ADJUST \R6 YAWAXIS IAls
21RO3 RIGHT YAW -... ..p--

28VDc ce2
SWITCHING CIRCUITS p----- I

-1.8 DEGISEC ------- I lA2CXI-42(<5C (IAIE B SERVO
- - I -- 7 IA2P

31.6K 910U
CW YAW AXIS M7A IA2E AMPLIFIERS I-t4 ) RI-!

NGLE ENGINERUDDER COORDINATION) 7.87K ÎA2 (LEFT SERVO COILS CBI TURNAND ----y IA3E AI,IA2,1A3 I-16 +20V ) R2-1
2K9 A2N SHAPING I SERVO IA2H 56MI-43 O IND

CNAKTOR IA4A DESCRIPTION OF SWITCHES IN THE AUTOPILOT

1-15: '7C
T-ANDSNEDICATOR) I-49>--(2 9¾2-30 CI-26 ( A2K PREAMP LMODU1.ATOR

7MI IA4F3 R2-3 ) IA6T --20V
SWITCH DESCRIPTION5RK I 70: il 27: il " ( i 7.87K - l•57 IA4H: "S"CT R3-3 ) lAIJ

I-14 7E V 3.33V/DEG/SEC O.I 2 MEGO IA52RS IA2R
31.6K IA4 Y "s" -2ovoc :tA7e IAad 2S1 AUTOPILOT ENGAGE

RIGHT YAW IA5C3 IA5R4 IASBMIA2V:1 910UH IA2AN-414<5A
IFI DC |

IA4J )!A6D ' ) lA3J 2S2 ALTITUDE HOLD ENGAGE(ALT)
0.1 POWER

|->IA4L) (IA6V "T"-20 VDC I-IS 2S NAVIGATION COUPL1NG ENGAGE (ILS/VOR)
(AOLL RATE) IASG5 I IA E SUPPLY IA4K) (I-4 "T"CT 3 I-II 254 TURN COMMAND ENGAGE

22 K
IA5L

2 O"+20 VDC MIA4M> (1-56 I 19) lA7A - 2S5 PITCH WHEEL ALTITUDE HOLD DISENGAGE
D IA4cti I 256 HEADING SELECTOR ENGAGE SWITCH (HDG SEL)IA504 IA5R6 3IA1U)+2OVOC -20VDC +20VDC jg I | 8S DIRECTIONAL GYRO CAGE

"S" SUPPLY Y SUPPLY I CI
ICRIJ IA4SMIAST HEADINGDEMOD ------

REAN MT R 10 1 BACK COURSE ILS SWITCH

PITCH AX1S ESW CHE IA4PT 'IA5J EXCITATION I 24 M48
SA BB

IRI5 +20 VDC
CHASSIS PITCH ADJUST IRI4 24K OK I

32 23) (1-21 : 1-43 M58
L -

RELAY FUNCTIONS

DOWN I.21 MEGO I I ¡-36M2-18 I ICRS BLK

2 OK I ±6 DEG O IA5R3

Y © RED I ) 2 5) * I 3 ( WHT REL Y CONTACTS SWITCHING FUNCTION

IASC1 lASR2 82K I i a 2MI A
P C I 2•33 2CR2

e se / rr
ICR7

IRIO IRil TRANSOLVER 1K1 3-7 (COIL) OPERATED BY TURN CONTROL OR DIRECTIONAL GYRO CAGE
PITCH ATTITUDE lASC2 IC2 INDICATOR X 3 - - -I 2- - I I O 150 SELECT

¯¯1ROTOR KNOB OR ILS SWITCH
I-f7&gK6D C 0.22 82K O.I 15ROK

20 I 8F ICR6 EXCITATION 1-6-8 TRANSOLVER BRAKE AND ROTOR EXCITATION
6R3 DOWN IABL2 9T 9S 2S6 2K9 .._

ICE WINDING 2-4-5 TRANSOLVER SYNCHRONIZATION
5.3K

6F 81-31(
EG

(IA5U(-
IA5RI ;4 I·37>(2-17 BLK 2SIB I A· SSI

CO >2-6¾I-48 I i
y IA5F

y y IA5K2A 4-11 (COIL) OPERATED BY LOC/OMNI RCVR, MASTER SWITCH,AND TURN SWITCH
I-16y2-IGX6E: 0.66 V/D

I UNCAGED) 2S3A
2-36

4 3 2-4-5 OMNI HEADING AND HEADING TO YAW
±30DEG MAX 26IK IAIF IAID BH

2-10 2-2
I•51 ' ' a IK3 IAS IA5 ICI RED 6-8-1 OMNI COUPLER GAIN

PITCH COMMAND IR21
.lASP e 2SI

2S6 2S3 ILS/VOR IcRe K2A K28 200 IKl WHT lAEK2B 4-II(colL) ORFRATED BY LOC/OMNLRCVR.MASTER.SWITCH,ANDTURN SWITCHTM 6
348K IA1CN<\-39((3A( 2°, 2S4 SWITCH ICRIO 3 7 2-4-5 HEADING HIGH-PASS ENGAGEMENT25R2 2-24 MI-35: ' IAIP

31.6K
SIOuh CCW PITCHAXIS -

2-36
2CRI TURN HDGSEL LOC/OMNI RCVR lA5E 6-8-1 NOT USED

I-16 2-20( O.89V/DEG g IC3 7.87K - lA SERVOCOILS COMMAND SWITCH 2-27 28 VDC-LOC K3 4-II(COIL) OPERATED BY NAV RCVR, MASTER SWITCH AND TURN SWITCH
*I6V MAX 1-51 þ\ · 2S38 O VDC-OMNI -47 6 | 5-2-1 KI RELAY EXCITATIONDOWN -

IR23 16 v IR22 i

IAIN SHEAAPINGMODS AIH 3B>(I•40
S CH A

CH H 2CR3 M 2-4M1•6 ICRS
* * 3-6-7 HEADING SELECTOR ENABLING

IA7A( ALTITUDE CONTROL IOOK 200K IAIK
/// "O"+2OVDC DISENGAGESWITCH IA7LI 8 8-12-9 AMPLIFIER FEEDBACK CHANGE

lA7H, 7.87K L
2S2A 2SS

2-7 IA7DMIA7EN MIA6A ( IA6S 10-13-14 GLIDE SLOPE DISABLING IN OMNI MODE
13.3K

0.0556 V/DEG O (IAIR I CW 2-3 | I I-9 ALTITUDE 2K9 3-7 (COIL) OPERATED BY HEADING SELECT SWITCH
CIA78( O.0220 V/FOOT IRig (IAIV

316K
910uh j

IAIA>(I-38 K3C (UP-ELEVATOR) CONTREOL 6-8-1 HEADING TO YAW DISABLING
INCR ALT

I-5 252 2LI 4 4
1CR4 BLK

tA6K6
42

(COIL) PE
AEDED

BY NAVIGMTION ENGAGE SWITCH
(UP-ELEVATOR) IAI IAI IAI

TRANSOLVER
5-2-1 GLIDE SLOPE INTERLOCK

IALCS
W

TRCSHE
IOS¡ BY

85 e
icR2

2 -

8 I
5

¯¯

BRAKE --- 38
9

LOCALIZER/OMNI AMPLIFIER ENABLING

T"SUPPLYCT) r--------, 2.7MEGO ICRI +20VDC-2OVDG +2OVDC
AIR I-51 61A6KB IA9 14-10-13 NOTUSED

IA4KN1-4>-(IO 5(' IOr6XI-30 I
13

(IA6J S" SUPPLY "O"SUPPLY VALVE 17 RED 1A6K7 4-11 (COIL) OPERATED BY RELAY IA6KS

1 I i IK3 )2-32>-<I-8 i IA6N
1-5-2 GLIDE SLOPE ENGAGE THRESHOLD

1.------------------! - 5 2 L \ 3-6-7 GLIDE SLOPE AMPLIFIER OPERATING MODE
(GLIDE SLOPE GOUPLER SECTION)

IR20
iK3 ~~¯

9-12-8 LOCALIZER AMPLIFIER GAIN SWITCHING
& R5 10-14-13 GLIDE SLQPE COUPLER ENABLING

¯¯¯¯"T -

(+) ABOVE BEAM -----¯1 237K 237K
1A6 8 3-7 (COIL) OPERATED BY GLIDE SLOPE COUPLER

IRI6

IA R SHAAM
4 2 2 t-6-8 ALTITUDE HOLD DISENGAGEMENT

RCVR 1100 -- 5 K7 FLIGHT CONTROLLER 2-4-5 GLIDE SLOPE LATCHING
(AIRCRAFT) | AND I KB RIS IRI3 LIGHTING CIRCUIT

-. (1-10 A6L
IMITER

5

2637K
KEY TO REFERENCE DESIGNATIONS USED AND CONNECTOR PART NUMBERS I 2 2 I

2 REFERENCE MATING DSI DS4
("T" SUPPLY-20 VOC) NUMBER DESCRIPTION CONNECTOR CONNECTOR

IA4L3 (IAGVC ROLL AXIS jig gevoc-<2-Il E6
I 2

E4 E5
2 I

E9 RELAYS, HOLDING COILS, BRAKE, AND SOLENOIDS ENERGlZED FOR

1 COMPUTER 1NCLUDES· DPX-57-34P DPX-57-33S EACH MODE OF OPERATION
CHASSIS ROLL ADJUST 12R5MEGO

CW A1 PITCH AMPLIFIER AND SERVO MODULATOR DS2 DS5
IR2 IA3T 4 131.6K

IA3C><I•23#44C
(RIGHT A2 YAW AMPLIFIER AND SERVO MODULATOR I 2 I MODE RELAYS, HOLDING COILS, BRAKE, AND SOLENolDS

250K 115 DEG Ö 'IA3P 910uh AILERONUP) A3 ROLL AMPLIFIER AND SERVO MODULATOR
2 El

LEFT ROLL ,
7.87K ÎA A4 DC POWER SUPPLY DS3 DS6 PRE ENGAGEMENT 1KI, TK3,* 1A5K2 A AND B*

TURN IA3N SHAPING SERVO I A5 HEADING/MODEL ASSEMBLY OR HEADING HOLD 2S1, BYPASS AIR VALVE, BRAKE, tK3,* IA5K2 A AND B*
I-15M2-28 ( LEFT

RCOOLMMAND IR7 IA3K
PREAMP MODULATOR IA3H 4B><I-246

HEADING/OMNI/MODEL ASSEMBLY
I-51 M2-36 TURN COMMAND 251, BYPASS AIR VALVE, 1K1, TK31* lA5K2 A AND B*
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ROLL AXIS A6 ILS AND OMNI COUPLER OR BLANK CARD HEADING SELECT 2St, BYPASS AIR VALVE,2S6,2K9, 1K1, TK3,* 1A5K2 A AND B*

I-14M2-26 'IOK
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IAJU' 'l"3"i l'LI | ¡
IA3AMI-22(-(4A

A9 OPTION SELECTOR PLUG 8
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¯¯¯¯
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IMITER 1. ALSL S EDANCES ARE IN OHMS AND ALL CAPACITANCES ARE IN UF UNLESS OTHERWISE RELAY SCHEMATIC DIAGRAMS OPTION SELECTOR PLUG FUNCTIONS

I 33 ROTOR 6 2 2-8 0.4
CON 5 IA5L 2. - DENOTES TERMINAL BOARD AND TERMINAL NO. EXAMPLE: TB1 - TERMINAL 2. CONNECTIONS MADE' STATOR 2-9 i HIGH- 168.lK 2 OPTION SELECTOR IN OPTION SELECTOR
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gpg¡-I I .
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1000 (+) LEFT OFBEAM 9. --- IA6 ' IAsRI4
'
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K6 i,, LUG A A6L HDG PHASING FOR A RIGHT DEFLECTION FROM REFERENCE,•Jt-28 IS IN PHASE WITH REFERENCE J1-56;
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030WDOT I
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A458RKI3 N
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I-IO
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287K IA5RI2
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FIGURE 4-23 H-14 AUTOPILOT WITH FOUR-SWITCH ROCKER TYPE

August, 1970
FLIGHT CONTROLLER - SCHEMATIC DIAGRAM
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NOTES =

I. ALL RESISTANCEs ARE IN OHMS ALL CAPAClTANCESARE IN CROSS REFERENCE OF PART NUMBERS SHOWN
UF UNLESS OTHERWISE SPECIFIED ON SCHEMATIC

2 DENOTES TERMINAL ,BOARDONE TERMINAL EIGHT KING PART NUMBER HONEYWELL PART NUMBER

3 PG5tAI, SERIES I THRU 5 HAVE SK VARIABLE RESISTORS
030-211\-00 Z937788-i
030-2112-00 2937795-1

4 EXTERNIAL JUMPER BETWEEN 9J 8 9L IF HEADING SELECTOR IS NOT CONNECTED 032-0014-00 Z963983-I

5 EXTERNAL JUMPER BETWEEN 10-5 a10-6 IF BACK COURSE ILS SWITCH IS NOT CONNECTED

- ----- IAS RECEPTACLE ÞiNS
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RIO C3

IA2N

cm
58

Co

YEL L BL 0 N O A OINT 2
43

AT

I SC4 SR6

tRott. RATE]
IASB

lA24

$|Ogh 3 R3 SI.lK 5.lIK

¡A'A i

A
A

T M 72

G3

0.1
26

JUMPER I-56 TO I-IS

DN ig|4 PITCH AXIS *s °TTER

CHA555PTc2
2

a60EG#

t.21mEG CW•LEFT auDDER ERCITATION

3 TO PITCH SYNCHRONIZATION lASCI IA5R2 2OK .001 IASJ IAST
I-52 m en og

MOTOR AMPLIFIER-SEE ZONE 82 .22 52K 15 - - - - - - - - -- - . . - - - - - - - - - - - . .
Jr lA5 DEMODULATOR 10

2 IS & DN 03 IA
BR3 .ASA : lao2 P s

.T oN PINS R a v IA2J LAzB IA2F IAzE IA2M-
EXCITATION

•
53x3

GFM2-13 2-12*1-314
IABL

PROvloES OUTPUT DRIVE ON P1N C
J2

BLK WHT NED¾
-is 2

.66v/DE2G
DEG. MAX• IA5RI SS 5 s y

2-22 C NO2S2-3
.89V/DEGO 19

iz

IA
9 2-21

2
2-23 MI

Go
I-240

SEnvo coles

.IG 2•2C

TC ^DJ 5

A4
CO2

I-2
0 S Y r 'ICRI

3 2 o

2S2-2
8-43 55

2C6
SYNCHRONIZATION 31

|-37 - 2-17 / ' SI - - -- -

MOTOR AMPLIFIER 2-1 F
SEE 2ONE 82

2S-i i

IC ALT
0 022 v/FT in

A6IAlf
Al

PA

2 A3

IC2

MERIM 2II

B N CAT0p 231-2 ILOT
2CRIO E4

3MEG RI2 9
FOR IRC

ILT
IA2 2-35 Mi-25

tw £LEMATGil

N P 5 D I

ONB

ccw3A

PlTCN Axis i- 6- 14
234 A S4N ' SEE INTERCONNECT

256°5 256•6 3 G2
BAcr COLASE ILS SWITCM 5ERVO COILS ing COMMAN

,
2-14>-DIAGRAMM2-27 2-IONS-T

Is - - -- - - - - - - - - -

E2 IA N 35
sont g.) TURN COMMAND 2-34 SWITCN 2CRII 3 MDG SOL SW

T C 6 I-30 lA6 AIK
CW AUTOPILOT 25;

>2-ggS

HEE SUPFtr c 20 D2 i f l-- - - .. _ _ - - _ _ _ _
(KPN 200-0098-01) ILS 0MNi couPI.ER RE P Ti Jio ENEASE DIR GYRO

ICRT ¡ggg
ICR3

L . . . . . _ _ _ _ _ _ _

3c I-40
50LEN0ig i.s guNCAGEDI

253 BNAV Swis3-! 2 2

LAlv IAIAA

A

8 C2 +2OV DC 2-36 l•SS
- - 252-5 283-2

2CR-I2

K 70 3
IAIJ IAIS IA1M IAIF A7 IAIE A9 ICRS -

ALT ENGA6E NAV

a4 "I I C UP ELEY
BRAWE ENSAGE IAs 0PTIOW SELECTOR PLUG

GL DE SL C
t+) AsovE BEau ( lA6R 02

2 x

R3 13

S
v i +2 I + i BY P S N N OS

00 DT F2

2
3 10 AIRCRAFT

253-3
s :I ICRS

R2 3 7 LOC/0MMI IAS° RECEPTACLE PINS
kni4 6.9eK Ri2

,
so

2BVDC-0MNi 2- JUMPERED
5EL I SI.IK 10K K6 PO51TION I,2TOS

ICH4 IRio IRII 3

FI IA6L

MEG

01
499«

i 48

IA6x6

CT

¯¯¯

ICR10 icas
lassa

TSL#PLY-2OVDC .Any i lÇj
SEE Pan SUPPLT CET.20NE JOO

ss spey c

ITCCHESCANDARELAYSIN THE Attr0PICL

NG FUNCTION
IALSF

I-ISM2-28
2RS tas ROLL AXIS ges c-- ----

----, cz c
2 IOK r.2IMES Yg LA3T Q IA3(KPN2CO-0091-01)

IA3C MI-23 2SI AUTOPILOT ENGA6E SWITCH 7 7
ROLL lšDEG‡

2-25½ I-7 [ rg FSE LIF
IA2 1,2,4 POWER TO FUNCTION SWITCHES & SERVO COILS lASK2A lAgggg

47
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