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Introduction

The KFC 3100 Flight Control
System combines complete autopilot
and flight director computation func-
tions in a single computer. Its digital
flight computer and integrated archi-
tecture enable the KFC 3100 to
determine aircraft control require-
ments sooner, and to execute them
with greater smoothness and accu-
racy than previous autopilot systems.

Due primarily to its dual channel
flight computer design, the KFC 3100
can more positively control the air-
craft while providing a level of safety
monitoring unavailable with single
channel systems. Digital, solid-state
design throughout the Flight Control
System provides maximum reliability
while economizing on system weight
and required installation space.

The KFC 3100 is designed to
optimize passenger and flight crew
comfort, while still providing accurate
control response in any flight situa-
tion. Wherever possible, autopilot-
induced aircraft motions border on
the lower limits of human perceptibil-
ity, ensuring exceptionally smooth
flight. Many of the Flight Control
System’s maximum commandable
values were determined for the
Learjet Model 31A during the aircraft
certification process.

In addition to a full range of lat-
eral and vertical flight director modes
the KFC 3100 provides automatic,
three-dimensional flight control when
interfaced with a compatible Flight
Management System having vertical
navigation capability. With each
descent waypoint in a flight plan
assigned an altitude, the KFC 3100
can command a descent for perfect
altitude operation.

Internal safety monitors and
automatic self-test functions keep
constant track of the KFC 3100's
status, and provide signals for auto-
matic shutdown of impaired control
axes or flight director functions.
When the KFC 3100 decouples an
autopilot axis it both disengages the
affected servo clutch and shuts off
motor drive power, providing dual
layers of protection against servo
overcontrol.

In addition to reliability and light
weight, the KFC 3100 is designed to
be easy to maintain in the field. Self-
contained diagnostic tests assist
troubleshooting done by mainte-
nance personnel at Bendix/King fac-
tory-approved service centers. The
test functions enable a technician to
trace a fault to the individual circuit
board, or external sensor con-
cerned. Circuit boards inside remote-
mounted components are installed
vertically, to prevent condensation
pooling. Circuitry with the highest
heat dissipation requirements are
located nearest the walls of each
component enclosure to optimize
thermal management and service-
ability. Qualified Bendix/King service
centers around the world are ready
to provide assistance whenever nec-
essary.

The KFC 3100 interfaces with
the latest electronic displays, as well
as navigation systems, radar altime-
ters and other peripheral compo-
nents. All of the KFC 3100's digital
interfaces are based on ARINC 429
specifications, and analog/digital
converters are supplied wherever
necessary to provide the greatest
interface versatility.



Important:

This Pilot's Guide provides a general description of the
various operational characteristics of the KFC 3100 Flight
Control System. However, operation of the system should not be
attempted without first reviewing your FAA Approved Aircraft
Flight Manual Supplement for complete system familiarization
and limitation.
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Normal Operation
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Modes of Operation

The KMS 447 mode selector
provides control and annunciation of
the KFC 3100's Flight Director,
Autopilot, and Yaw Damper modes.
lllumination of the annunciator lamps
on the mode controller is adjusted
automatically by a photocell located
on the face of the unit. The autopilot
mode selector includes roll, pitch and
yaw axis annunciations that illumi-
nate to indicate failure of individual
control axes as well as certain pre-
flight and maintenance diagnostics
conditions. The autopilot cannot be
activated if the flight director is not
operating properly. To activate
modes using the Mode Selector,
press the desired control key. The
corresponding mode lamp and
mode annunciation on the electronic
attitude indicator, EADI, will appear.
To disengage, press the key a sec-
ond time, and the annunciation will
terminate. Continuous, automatic
performance monitoring ensures the
accuracy and reliability of flight
director commands to provide effi-
cient, safe, and effective guidance in
any situation.

The KFC 3100 can engage in
only one horizontal and one vertical
tracking mode at a time. Flight direc-
tor modes engaged in initial, arming
sequences, however, do not conflict
with tracking operations in other
modes. For example, selecting a
new course in the Nav Arm mode, or
a new altitude in Altitude Select,
does not affect active tracking modes
such as Heading or Altitude Hold. It
often is useful to engage a separate
mode to provide flight guidance to
the capture point for a course or alti-
tude selected in an Arm mode. The
Flight Control System will transition
automatically to the armed mode,
cancelling the previous selection.

To cancel a flight director mode
engaged in either capture or tracking
operations, either select an alternate
tracking mode or press the engaged
mode’'s selector key. The latter
method also cancels modes while in
their Arm phases. Go Around is an
exception, as the remote pushbutton
provides the engage function only.

When the flight director is operat-
ing with no horizontal or vertical mode
selected, the KFC 3100 automatically



engages in Roll Attitude Hold and
Pitch Attitude Hold. These default
modes provide basic flight stability
and serve as safety backups in the
event that the Flight Computer can-
cels an active mode due to loss of
required navigation signal or system
malfunction. Engaging the KFC 3100
in any tracking mode automatically
cancels the corresponding default
mode for that particular axis.

Pitch Attitude Hold
Roll Attitude Hold

Pitch Attitude Hold and Roll
Attitude Hold are annunciated on the
EADI as PIT and ROL, respectively.
These two flight director default
modes, engage automatically in the
absence of any active tracking
modes. Upon initial activation, the
flight director generates commands
for wings-level flight at the existing
pitch attitude.

The yoke mounted CWS push-
button may be used to activate the
flight director in Pitch Attitude Hold
and Roll Attitude Hold. Target roll
and pitch attitudes may be modified
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by adjusting the aircraft's attitude
manually while pressing the CWS
Pushbutton. Alternatively, Attitude
Hold commands may be modified
through use of the autopilot's Lateral
and Vertical Command control also
located on the yoke.

After release of the CWS push-
button or the control wheel trim
switch, the flight director displays
commands to maintain the pitch and
roll attitudes selected. If the selected
roll attitude is less than two degrees,
the KFC 3100 will command a return
to wings level flight.

Selecting any horizontal or verti-
cal tracking mode cancels Roll
Attitude Hold or Pitch Attitude Hold,
respectively. Either mode may be
used in conjunction with any Arm
mode, however, and can provide
flight guidance for course or altitude
interceptions.



Lateral Command Control

Activated by the control wheel
trim switch (without depressing the
ARM pushbutton), Lateral Command
Control madifies the flight director's
reference attitude during operations
in Roll Attitude Hold. Moving the
four-way switch either right or left
cancels any selected flight director
horizontal mode and engages Roll
Attitude Hold. Operating Lateral
Command Control does not affect
Arm operations in Nav or Approach
modes, nor does it affect flight direc-
tor vertical modes, with the exception
of Glideslope, which it cancels along
with Approach. When roll control is
used, the aircraft will be commanded
to roll left or right with a constant roll
rate until the control wheel trim
switch is released.

Upon release of the control
wheel trim switch, the flight director
will command the aircraft to maintain
the existing roll attitude. Roll attitudes
of less than two degrees of bank
angle will revert to wings-level flight.

Vertical Command Control

| 4

Using the same control wheel
trim switch as mentioned above, ver-
tical commands can be modified.
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Operation of the Vertical Command
Control depends on the flight director
mode engaged and whether the flight
crew activates the Vertical Command
switch momentarily, allowing it to
return to center immediately, or
holds the switch in position for sev-
eral seconds at a time (Continuous
Command). Moving the switch for-
ward adjusts the aircraft's pitch atti-
tude downward, while moving it rear-
ward adjusts the attitude upward.

Activating Vertical Command
cancels certain flight director vertical
tracking modes, but has no effect on
modes engaged in the Arm phase.
The flight director will revert to Pitch
Attitude Hold if it was coupled in
Glideslope, VNAV, Altitude Capture
or Go-Around at the moment of com-
mand activation. If the Descent or
Climb mode is coupled, the Control
Wheel Trim Switch is used to move
the flight director between high speed
and normal climb or descent profiles.
Attitude Hold, Altitude Hold, Mach
Hold, Indicated Airspeed Hold and
Vertical Speed Hold will remain cou-
pled throughout Vertical Command
operation.

If using continuous vertical com-
mand when the capture point is
reached, the capture will occur and
Vertical Command will be ignored
until released. After release, further
use of Vertical Command will cause
the same effect as described above.

Activating Discrete or
Continuous Vertical Command
effects command values in flight
director operations as described in
the table on the following page.



Discrete Command

Pitch Attitude Hold
Mach Hold

Altitude Hold

Indicated Airspeed Hold
Vertical Speed Hold

Continuous Command

Pitch Attitude Hold

Mach Hold

Altitude Hold

Indicated Airspeed Hold
Vertical Speed Hold

Flight Director Vertical Command Values

0.5° per click

.01 Mach per click
10 feet per click

1 knot per click
100 fpm per click

Maintains constant acceleration
profile until release

.02 Mach per second until release
50 feet per second
Five knots per second until release

300 fpm per second until release

Control Wheel Steering (CWS) —
CWS allows the crew to synchronize
flight director commands in pitch and
roll.  When the flight director mode
selected is Pitch Attitude Hold,
Altitude Hold, Airspeed Hold, MACH
Hold, Wings Level or Roll Attitude
Hold, CWS will cause a new refer-
ence to be established upon release.
All commands will then be directed to
hold this new reference. The flight
director clear pushbutton located on
the yoke may be used to declutter
the flight director on the EADI.

Go-Around — Pressing the Go-
Around Pushbutton on the thrust
lever causes the flight director to
command a nine degree nose-up,
wings-level attitude, and disengages
the autopilot and any active horizon-
tal or vertical flight director tracking
modes. The autopilot and any hori-
zontal tracking mode may be subse-
quently reengaged without can-
celling Go-Around.



