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THE KAP 150 AUTOPILOT SYSTEM 

The KAP 150 is a high-performance 
digital, panel-mounted autopilot system for 
singles and twins. 

While the KAP 150 doesn't include a 
flight director as found in the KFC 150, it is 
a highly capable two-axis autopilot system 
which is in most respects identical to the 
autopilot portion of the KFC 150. 

Because the KAP 150 doesn't include 
a flight director, it uses a standard attitude 
reference without V-bar commands. This is 
the KG 258 Horizon Reference Indicator. 

The standard magnetic heading sys- 
tem used with the KAP 150 is the King KG 
107 Directional Gyro which can be installed 
with a CDI of your choice. The KG 107 is 
not a slaved system, which means the gyro 
must be adjusted periodically to correct for 
precession. 

I 
The KG 107 displays aircraft magnetic 

heading. Radio navigation course informa- 
tion must be read from the associated CDI 
to monitor the horizontal navigation results 
of autopilot control movements. 

To monitor the vertical navigation 
results of autopilot control movements dur- 
ing an ILS approach, cross-check the 
glideslope on the CDI. 
NOTE: It is possible to obtain a combined 
presentation of heading, radio navigation 
course and glideslope information with the 
optional KI 525A Pictorial Navigation 
Indicator (PNI). The KI 525A is part of the 
KCS 55A Slaved Compass System which is 
available as an option to replace the stan- 
dard KG 107. (If you are unfamiliar with the 
operation of a Pictorial Navigation Indicator 
(PNI) you should stop here and review the 
section of the KCS 55A Compass System 
on Page 95.) 
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Vertical Trim Glideslope (GS) 

I 
Trim Failure 
Warning 

I 

Approach 
(APR) (ILS, 
VOR or RNAV) 

/ 

Altitude 
Hold (ALT) Navigation 

(NAV) 
(VORIRN AV) 

\ 
Autopilot 

(AP ENG) 
Self-Test Engage 

Back 
Course (BC) 

Mode Autopilot Action 

Attitude Reference Power on and no modes selected. KG258 
displays aircraft attitude and KG 107 displays 
unslaved heading. Align heading to magnetic 
compass by pushing and rotating the knob on 
the lower left of the KG 107 and update 
periodically to correct for precession. (With 
optional KCS 55A Compass System a PNI is 
installed in place of the KG 107. The KI 525A 
PNI will display slaved aircraft heading and 
requires no periodic update.) 

Aircraft control surfaces (ailerons and elevators) 
smoothly respond to satisfy autopilot modes 
selected by the pilot with automatic pitch trim. 

Autopilot Engage (AP ENG) 
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Heading (HDG) Select desired heading on the "bug' on the 
KG 107 (or optional KI 525A), and the autopilot 
will turn to and maintain the heading. 

Navigate (NAV) 
(VOR/RNAV) 

With VOR (or RNAV) course selected on the 
CDI or PNI, the autopilot will intercept and track 
the appropriate course. 

With an ILS or VOR (or RNAV) course selected 
on the CDI or PNI, the autopilot will intercept and 
track the appropriate localizer and glideslope for 
ILS, or the appropriate course for VOR or RNAV. 

With the ILS front course set into the CDI or PNI, 
the autopilot will capture and track a reverse 
LOC course. Glideslope is locked out. 
The autopilot will maintain the engaged altitude. 

Depressing the test button initiates a test of the 
KAP 150 circuitry including operation of various 
modes and of the trim. The test must be 
performed after turn on before the autopilot can 
be engaged. 

Approach (APR) 
(ILS, VOR or RNAV) 

Back Course (BC) 

Attitude Hold (ALT) 

Test Button 

Vertical Trim This rocker switch allows you to adjust the pitch 
to achieve approximately a 500 fpm rate of 
change while in ALT hold, or a rate of aoprox- 
mately .9 degrees per second when no? in 
ALT hold. 

This switch mounted on the control wheel allows 
you to maneuver the aircraft in pitch and roll 
without disengaging the autopilot. After the CWS 
switch is released, the autopilot resumes control 
of the aircraft. 

Control Wheel Steering 
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OPERATING THE KAP 150 SYSTEM 

Initial Power On 

When initially powered (no modes 
selected), the KAP 150 will display aircraft 
attitude on the KG 258 and unslaved head- 
ing on the KG 107. Align heading to the 
magnetic compass by pushing and rotating 
the knob on the lower left of the KG 107 and 
update periodically to correct for preces- 

sion. The trim light will be lit on the KC 191 
to remind of the need to perform the system 
self-test. (With optional KCS 55A Compass 
System, a KI 525A PNI is installed in place 
of the KG 107. The PNI will display slaved 
heading.) 

System Self-Test 

I 

The KAP 150 system incorporates a The test checks all digital computing 
capability, the disconnect capability of the 
autopilot, the auto trim drive and monitor 
systems, and the failure annunciator system. 

CAUTION: If the trim legend flashes or 
remains on at the end of the test it indicates 
there is a failure in the trim system and the 
autopilot will not engage. See a qualified 
King Service Agency for repair. 

system self-test function which is activated 
by a test button on the KC 191 Mode 
Control/Computer/Annunciator. The test 
must be performed before the autopilot can 
be engaged. The test determines, before 
takeoff, that the system is operating normal- 
ly. To perform a test - momentarily push 
the test button: 

1. All annunciator lights, the trim light and 
autopilot light will illuminate. 

2. The trim light will flash 4 times. 
3. The annunciator legends will be blank, 

an aural tone will beep (approx. 6 
times) and the "AP light will flash 
(approx. 12-13 times) and go off. (If 
the AP light fails to flash you will be 
unable to engage the autopilot.) 

4. The KC 191 display will go blank. 
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Attitude Reference 
Mode Of Operation 

The system will be in the basic attitude 
reference or "gyro' mode with engine(s) run- 
ning and aircraft power on, but no modes 
selected (annunciator panel blank). Aircraft 
heading is shown on the KG 107 and pitch 
and roll attitude on the KG 258 Horizon 
Reference Indicator. (When the optional KI 
525A PNI is installed in place of a KG 107, 
aircraft heading will be shown on the KI 
525A.) 

Attitude Gyro Operation Note: When 
shutting down the aircraft for short periods 
of time, make sure the Attitude Gyro has 
completely spun down before starting oper- 
ations again. Gyro spin down occurs when 
the air supply is cut off to the gyro and usu- 
ally takes about 10 minutes. 

During Gyro spin down most gyros 
have a tendency to "tilt" (precess) to one 
side. If the air supply is reapplied to the 
gyro while in this state, slow gyro erection 
(leveling) will occur due to gyro inertia. If 
aircraft operations are initiated before the 
gyro is fully erected, there is a greater pos- 
sibility that the gyro may tumble causing 
loss of primary attitude information from the 
Attitude Gyro. 

CAUTION: Overpowering the Autopilot 
in the pitch axis in flight for periods of three 

AUTOPILOT (AP) MODE 

NOTE: The autopilot cannot be engaged 
and used after power has been applied to 
the system until the system self-test has 
been performed. 

and roll) stabilization and automatic elevator 
trim as well as automatic response to all 
selected autopilot modes. 

On initial engagement, with no other 
autopilot modes selected on the KC 191, 
the KAP 150 will maintain the existing air- 
craft pitch attitude and fly the aircraft wings 
level. 

yaw damper system will significantly damp 
out yaw oscillations and improve turn coor- 
dination. 
WARNING: Whenever the autopilot is disen- 
gaged the AP legend will flash and an aural 
tone will sound to alert the pilot. 

The autopilot provides two-axis (pitch 

The addition of an optional third axis 

seconds or more will result in the autotrim 
system operating in the direction to oppose 
the pilot and will, therefore, cause an 
increase in the pitch overpower forces, and 
if Autopilot is disengaged, will result in a 
pitch transient control force. Operation of 
the Autopilot on the ground may cause the 
autotrim to run because of backforce gener- 
ated by elevator downsprings or pilot 
induced forces. 

NOTE: For system limitations refer to the 
Flight Manual Supplement for your particu- 
lar aircraft. 
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HEADING SELECT /HDG) MODE 

In the heading mode, the autopilot will 
intercept and fly a selected heading. The 
following steps should be taken to operate 
in the heading mode: 

1. Move the heading "bug" to the desired 
heading on the KG 107 using the HDG 
knob. (If the optional KI 525A is 
installed, set the heading "bug' on it 
instead.) 

2. Depress the HDG button on the KC 
191 to engage the heading select 
mode. With the autopilot engaged, 
the autopilot will turn the aircraft in the 
shortest direction to intercept and fly 
the heading. 

3. If you move the heading "bug" again 
while the heading select mode is 
engaged, the autopilot will immediate- 
ly turn the aircraft in the direction of 
the newly selected heading. 

(See page 48/49 for illustration) 
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NOTE: For system limitations refer to the 
Flight Manual Supplement for your particu- 
lar aircraft. 

NAVIGATION (NAV) MODE 
USING THE KG 107/Kl206 
INDICATORS (VOWRNAV) 

In the navigation (NAV) mode, the 
autopilot intercepts and tracks VOR and 
RNAV courses. 

KAP 150 currently in the HDG mode): 
To operate in the NAV mode (with the 

1. Tune the frequency for the selected 
VOR (or VORTAC) station. For RNAV, 
set in the waypoint distance and VOR- 
TAC radial. 

2. Set the OBS to the desired course. 
3. Depress the NAV button on the KC 

191. (HDG will remain illuminated and 
NAV will flash to signify that the NAV 
mode is armed.) 

NOTE: If the NAV mode is selected with the 
aircraft level within i4 degrees and within 
2-3 dots of course deviation, NAV arm 
mode will be bypassed and the NAV mode 
will engage directly. 

4. Within five seconds, move the heading 
"bug" on the KG 107 to the same mag- 
netic heading as the selected course 
on the CDI. 

5. The autopilot will fly an automatic 45 
degree intercept heading until within 
the capture zone,* then intercept and 
fly the desired course. 

6. The autopilot will bank as necessary to 
maintain course. 

NOTE: You should consider using HDG 
select mode just prior to VOR station pas- 
sage. If the autopilot is engaged in NAV 
mode it may cause erratic maneuvers while 
following a rapidly changing course devia- 
tion needle as the aircraft flies in the cone 
of confusion. 

*The capture point will vary depending on 
the angle of intercept and the rate of 
change of VOR/RNAV radials. 

(See page 58/59 for illustration) 
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NAVIGATION (NAV) MODE 
USING THE OPTIONAL KI 
525A PNI NOR. RNAV) 

In the navigation (NAV) mode, the 
autopilot intercepts and tracks VOR and 
RNAV courses. 

To operate in the NAV mode: 

VOR (or VORTAC) station. For RNAV, 
set in the waypoint distance and VOR- 
TAC radial. 

2. Set the desired course on the KI 525A 
PNI. 

3. Establish the desired intercept angle 
by setting the heading "bug" on the 
intercept heading and activate HDG 
mode. ('HDG" light will illuminate.) 
The KAP 150 can perform all-angle 
intercepts when using the KI 525A 
PNI. 

4. Depress the NAV button on the KC 
191. (NAV light will flash to signify that 
NAV mode is armed.) 

NOTE: If the NAV mode is selected with the 
aircraft level within +4 degrees and within 
2-3 dots of course deviation, NAV arm 
mode will be bypassed and the NAV mode 
will engage directly. 

1. Tune the frequency for the selected 

5. The autopilot will fly the selected 
heading until entering the capture 
zone,* then turn to intercept the 
selected course. The HDG light will 
go off and the NAV light will illuminate 
steadily as the NAV mode goes from 
arm to engage. 

6. The autopilot will bank as necessary to 
maintain course. 

*The capture point will vary depending on 
the angle of intercept and the rate of 
change of VOR/RNAV radials. 

(See page 60/61 for illustration) 

NOTE: You should consider using HDG 
select mode just prior to VOR station pas- 
sage. If the autopilot is engaged in NAV 
mode it may cause erratic maneuvers while 
following a rapidly changing course devia- 
tion needle as the aircraft flies in the cone 
of confusion. 
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APPROACH (APR) MODE 
USING THE KG 107/Kl206 
INDICATORS 

The approach (APR) mode allows the 
autopilot to intercept and track ILS (both 
localizer and glideslope) and VOR and 
RNAV courses. To operate in the APR 
mode (with the KAP 150 currently in HDG 
mode): 

1. Tune the frequency for the selected 
ILS, VOR or RNAV approach. 

2. Set the OBS to the final approach 
course (front course for ILS even when 
flying a back course approach). 

3. Check the heading displayed on the 
KC 107 against the magnetic com- 
pass and reset if necessary. 

4. Depress the "APR" button on the KC 
191. (HDG will remain illuminated and 
'APR" will flash to signify that APR 
mode is armed.) 

NOTE: If the APR mode is selected with the 
aircraft level within i4 dearees and within 
2-3 dots of course deviatkn, APR arm 
mode will be bypassed and the APR mode 
will engage directly. 

.- 

5. Within five seconds, move the heading 
"bug" on the KG 107 to the same mag- 
netic heading as the selected course 
on the CDI. 

6. The autopilot will fly an automatic 45 
degree intercept heading until within 
the capture zone, then intercept and 
fly the desired course. (The "HDG" 
light will go off and the "APR" light will 
illuminate steadily as the APR mode 
goes from arm to engage.) 

7. The autopilot will bank as necessary 
to maintain course. 

(continued) 

NOTE: For system limitations refer to your 
Flight Manual Supplement. 

(See page 54/55 for illustration) 
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8. Once localizer course capture has 
occurred on an ILS approach, the 
glideslope mode is armed. Automatic 
capture occurs as the aircraft 
approaches the glideslope from either 
above or below. When the intercept 
occurs, ' G S  is illuminated on the 
annunciator panel. The autopilot will 
maintain the glideslope with pitch cor- 
rections. If altitude hold (ALT) mode 
had been engaged prior to GS cap- 
ture, it will disengage at capture and 
the ALT light will go out. 

NOTE: GS is locked out on VOR or 
RNAV APR. 

I 

APPROACH (APR) MODE 
USING THE OPTIONAL KI 
525A PNI 

The approach (APR) mode allows the 
autopilot to intercept and track ILS (both 
localizer and glideslope), VOR and RNAV 
courses. To operate in the APR mode: 

1. Tune the frequency for the selected 
ILS, VOR or RNAV approach. 

2. Set the final approach course on the 
KI 525A PNI. 

3. Establish the desired intercept angle 
by setting the heading 'bug" on the 
intercept heading and activate the 
HDG mode. (HDG will illuminate.) 

4. Depress the "APR" button on the KC 
191 (APR light will flash to signify that 
APR mode is armed). 

NOTE: If the APR mode is selected with 
the aircraft level within *4 degrees and 
within 2-3 dots of course deviation, APR 
arm mode will be bypassed and the APR 
mode will engage directly. 
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5. The autopilot will fly the selected 
heading until entering the capture 
zone, then turn to intercept the course. 
The "HDG" light will go off and the 
"APR' light will illuminate steadily as 
the APR mode goes from arm to 
engage. 

6. The autopilot will bank as necessary 
to maintain course. 

7. Once localizer course capture has 
occurred on an ILS approach, the 
glideslope mode is armed. Automatic 
capture occurs as the aircraft 
approaches the glideslope from either 
above or below. When the intercept 
occurs, "GS' is illuminated on the 
annunciator panel. The autopilot will 
maintain the glideslope with pitch cor- 
rections. If altitude hold (ALT) mode 
had been engaged prior to GS cap- 
ture, it will disengage at capture and 
the ALT light will go out. 

NOTE: For system limitations refer to your 
Flight Manual Supplement. 

NOTE: GS is locked out on VOR and RNAV 
APR. 

(See page 56/57 for illustration) 
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I BACK COURSE (BC) MODE 
USING THE KG 107/Kl 206 
INDICATORS 

In the back course (BC) mode the 
autopilot intercepts and tracks a reverse 
course ILS. To operate in the BC mode 
(with the KAP 150 currently in the HDG 
mode): 

1. Tune the frequency for the selected 

2. Select the back course mode by 
ILS back course. 

either depressing the "APR" button 
and then the BC button, or by merely 
depressing the BC button itself. (The 
"HDG" light will remain illuminated, BC 
will illuminate, and the "APR" light will 
flash to signify that the APR mode is 
armed.) 

3. Within five seconds, move the heading 
'bug" on the KG 107 to the same mag- 
netic heading as the selected front 
course (090 degrees in this example). 

NOTE: If the BC APR mode is selected with 
the aircraft level within *4 degrees and 
within 2-3 dots of course deviation, BC APR 
arm mode will be bypassed and the BC 
APR mode will engage directly. 

4. The autopilot will fly an automatic 45 
degree intercept heading until within 
the capture zone, then intercept and 
fly the desired course, which will be a 
reciprocal to the front course. (The 
"HDG" light will go off and the "APR" 
light will illuminate steadily as the BC 
mode goes from arm to engage.) 

5. The autopilot will bank as required to 
maintain course. Automatic crosswind 
compensation will provide precise 
tracking. (The glideslope is locked 
out because this is a back course 
approach.) 

(See page 50/51 for illustration) 
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(See page 52/53 for illustration) 

BACK COURSE (BC) MODE 
USING THE OPTIONAL KI 
525A PNI 

In the back course (BC) mode the 
autopilot intercepts and tracks a reverse 
course ILS. To operate in the BC mode: 

1. Tune the frequency for the selected 
ILS back course. 

2. BE CERTAIN TO SET IN THE ILS 
FRONT COURSE EVEN THOUGH 

CAL HEADING ON AN ILS BACK 

PLE, A BC APPROACH MIGHT HAVE 
A FRONT COURSE OF 090 DEGREES 
WHICH YOU WILL SET IN AS YOU 
FLY A BACK COURSE HEADING OF 
270 DEGREES TO RUNWAY 27. 

3. Establish the desired intercept angle 
by setting the heading "bug" on the 
intercept heading and activate the 
HDG mode. ("HDG" light will illumi- 
nate.) 

either depressing the "APR" button 
and then the BC button, or by merely 
depressing the BC button itself. (HDG 
will remain illuminated, BC will illumi- 
nate, and APR will flash to signify that 
APR mode is armed.) 

YOU WILL BE FLYING A RECIPRO- 

COURSE APPROACH. FOR EXAM- 

4. Select the back course mode by 

NOTE: If the BC APR mode is selected with 
the aircraft level within +4 degrees and 
within 2-3 dots of course deviation, BC APR 
arm mode will be bypassed and the BC 
APR mode will engage directly. 

(continued) 

NOTE: For system limitations refer to your 
Flight Manual Supplement. 
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5. The autopilot will fly the selected 
heading until entering the capture 
zone, then turn to intercept the course 
The "HDG" light will go off and the 
"APR" light will illuminate steadily as 
the BC mode goes from arm to 
engage. 

6. The autopilot will bank as required to 
maintain course. Automatic crosswind 
compensation will provide precise 
tracking. (The glideslope is locked 
out because this is a back course 
approach.) 

ALTITUDE HOLD MODE 
(A LT) 

In the altitude hold (ALT) mode, the 
autopilot maintains the altitude at which the 
mode was engaged. To operate in the ALT 
mode: 

1. Depress the "ALT" button when the air- 
craft has reached the altitude you wish 
to maintain. (For smoother operation, 
press the "ALT' button when the verti- 
cal velocity is no more than 500 fpm.) 

required pitch changes to keep the air- 
craft level at the selected altitude. 

3. The vertical trim switch may be used 
to adjust altitude up or down at 
approximately 500 fpm without disen- 
gaging altitude hold. (The ALT mode 
is canceled by automatic glideslope 
capture or by depressing the "ALT" 
button.) When the vertical trim switch 
is released, the autopilot will maintain 
the new altitude. 

2. The autopilot will then make the 
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AUTO/MANUAL TRIM 

The KAP 150 includes as standard 
equipment an automatic and manual elec- 
tric trim. This allows the KAP 150 system to 
trim off elevator control surface pressures 
while the autopilot is controlling the elevator 
through a pitch servo. If the autopilot isn't 
engaged and the pilot is hand flying the air- 
craft, the manual electric trim switch mount- 
ed on the yoke can be used to trim off ele- 
vator control forces. 

CONTROL WHEEL STEERING 
MODE (CWS) 

With the autopilot engaged, control 
wheel steering (CWS) allows the pilot to 
maneuver the aircraft without disengaging 
the autopilot. 

To use control wheel steering, depress 
the CWS button on the yoke. This releases 
the autopilot servos and allows you to 
assume manual control while autopilot con- 
trol functions are placed in a synchroniza- 
tion state. This means that when you 
release the CWS button, the autopilot will 
smoothly resume control of the aircraft and 
fly it to the lateral command you were using 
prior to engaging CWS. The vertical com- 
mand used by the autopilot will be the one 
existing when CWS is released. 

NOTE: For system limitations refer to your 
Flight Manual Supplement. 
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Objective: Intercept the desired course and complete a 'direct to' operation after passing 
waypoint 'B' while coupled to a Long Range Nav. 

1. The aircraft is engaged in 
Heading (HDG) and 
Altitude Hold (ALT) mode. 
A flight plan from waypoint 
'A" to "B' to 'C' is entered 
in the Long Range Nav. 
The course pointer is 
selected to 090' and NAV 
Arm is activated by press- 
ing the NAV button. The 
aircraft is heading 045" to 
intercept the course. As 
the course deviation bar 
moves toward the center 
position, NAV mode is cou- 
pled and tracks the Long 
Range Nav. 

2. As the aircraft crosses way- 
point 'B', the course pointer 
must be rotated to reflect 
the course or bearing to 
the new active waypoint 
(135" in this case). 

3. The aircraft changes the 
active waypoint "D' via a 
'direct to' operation with the 
Long Range Nav. The 
course pointer must be 
rotated to 225' to reflect 
the bearing to 'D". The 
autopilot will then correctly 
track the course to way- 
point "D'. 

NOTE: The course arrow on the KI 525A must be set at the 
Desired Track or OBS setting indicated by the Long Range Nav. 
Moving the course pointer does not affect movement or location 
of the Lemight D-Bar. However, in order for the KAP 150 to 
track the course, the proper course must be set in the HSI. 
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THE KAP 100 AUTOPILOT SYSTEM 

The KAP 100 is a single-axis, digital, 
panel-mounted autopilot designed to incor- 
porate substantial pilot workload relief ben- 
efits into a highly affordable system for both 
light single and twin engine aircraft. 

The KAP 100 is capable not only of fly- 
ing the aircraft in a wings level attitude, but 
also of intercepting and tracking headings 
and courses. It can fly all of the lateral 
modes flown by the KAP 150 including 
heading hold (HDG), NAV (NAV), approach 
(APR) and back course (BC). 

Like the KAP 150, the KAP 100 comes 
equipped with the King KG 107 directional 
gyro as standard equipment, but an option- 
al KCS 55A Compass System with a 

KI 525A PNI may be chosen instead. (If 
you are unfamiliar with the operation of a 
Pictorial Navigation Indicator (PNI) you 
should stop here and review the section of 
the KCS 55A Compass System on page 

The KG 107 is not a slaved system, 
which’vneans the gyro must be adjusted 
periodically to correct fqr precession. 

The KG lOLdispla+s aircraft magnetic 
heading, and radio rfavi&ttion course infor- 
mation must be read from the associated 
CDI to monitor the horizontal navigation 
results of autopilot control movements. 
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