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SECTION IX
SUPPLEMENTAL DATA

INTRODUCTION

FAA approved data pertaining to Limitations, Normal
Procedures, Emergency Procedures, and effects on
performance for certain optional equipment installed

in the airplane are contained in this section. Commonly
installed items of optional equipment whose function

and operation do not require detailed instructions are
described by Section VII.
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MOONEY AIRCRAFT CORPORATION
P, O, Box 72
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FAA APPROVED
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
MOONEY MODELS M20C, M20J and M20K
WITH
KING KNS-B8(0 RNAV SYSTEM

Model No. QQZ-QIJ
Reg. No. WNyz0f

Ser. No. -3/

This supplement must be attached to the applicable
Airplane Flight Manual when the King KNS-B0 RNAV System
has been installed by Mooney Aircraft Corporation. The
information contained herein supplements or supersedes
the basic manual only in those areas listed herein., For
limitations, procedures and performance information not
contained in the supplement, consult the basic Airplane
Flight Manual.

FAA APPROVED:

Y Chief
Engineering & Mfg. Branch
FEDERAL AVIATION ADMINISTRATION
Southwest Region, Fort Worth, TX

DATE: DEC 21 B7
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Section I. - GENERAL.,

The KNS-80 system contains one VOR/DME receiver combination
when in the RNAV mode and has the capability for autopilot
coupled operations. KNS-B0 Area Navigation Computer includes
a four waypoint memory for data storage and annunciation.of
conventional operating modes when selected., The system will
retain its waypoint storage memory from its own battery power
with the aircraft battery switch off.

1.1

HORIZONTAL SITUATION OR COURSE DEVIATION INDICATOR

1,

COURSE SELECTOR Control - Used to set the magnetic
course to the waypoint in either RNAV ENR or APR
mode. Sets the magnetic course to the VOR ground
station in VOR and VOR PAR mode.

VERTICAL DEVIATION BAR - Represents deviation from the
selected magnetic course. Pointer moves left or right
of the center line as airplane deviates from the
selected magnetic course. Course width is 20 degrees
in VOR mode, 10 nautical miles in RNAV ENR mcde and
2-1/2 nautical miles in RNAV APR mocde.

HORIZONTAL DEVIATION BAR* - When the KNS 80 is tuned
to an ILS freguency the horizontal deviation bar
represents the deviation from the suggested glidepath.
If the airplane is above the glidepath, the horizontal
bar is displaced downward. If below the glidepath

the horizontal bar is displaced upward.

TO/FROM POINTER - Indicates whether the selected
magnectic course is TO or FROM the destination. The
pointer reverses direction as the destination is
passed.

WARNING FLAG - Shows if the Course Deviation data is
unreliable. A black background appears if the Course
Deviation data is reliable. If the data is not
reliable, the TO/FROM flag disappears from view, and a
red NAV flag appears.’

LIGHTING - The CDI lighting is controlled by an instru-
ment lighting rheostat which controls all instrument
panel lighting.

*Not applicable to systems without a glideslope.
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Section II., - LIMITATIONS.

1. THE KNS 80 IN the RNAV MODE IS LIMITED TO VFR
OPCRATIONS ONLY UNLESS ACCURACY CERTIFIED PER
AC 90-45A FOR IFR OPERATIONS. IFR APPROACHES MUST
BE CONDUCTED I[N ACCORDANCE WITH APPROVED INSTRU-
MENT APPROACH PROCEDURES. (PLACARD INSTALLED BELOW
RIGHT END OF INSTRUMENT CLUSTER.)

2. IFR approaches must be conducted in accordance with
FAA approved instrument approach procedures.

3. IFR Enroute use of the RNAV must be conducted in
accordance with FAA approved RNAV routes or with a
flight plan filed with and accepted by the applicable
A.T.C. facility.

4. A/P coupled R/N approaches are prohibited. (Placard
installed just above artificial horizon.)

5. VOR PAR mode prohibited during approach operation.

6. VOR/DME stations used for RNAV and VOR PAR operations
must be collocated.

Section III. - EMERGENCY PROCEDURES.

NONE.

Section IV. - NORMAL PROCEDURES.
4.1 KNS 80 OFERATICN
4.1.1 GENERAL

The KNS B0 can be operated in any of 3 basic modes:

(a) VOR, (b) RNAV, or (c) ILS. To change from one

mode to ancther, the appropriate pushbutton switch is
pressed, except that the ILS mode is entered auto-
matically whenever an ILS frequency is channeled in

the USE waypoint. The display will annunciate the mode
lighting a message above the pushbutton. In addition
to the standard VOR and RNAV enroute (RNV ENR) modes,
the KNS 80 has a constant course width or parallel VOR
mode (VOR PAR) and an RNAV approach mode (RNV APR). To
place the unit in either of these secondary modes the
VOR pushbutton or the RNAV pushbutton, as the case may be,
is pushed a second time. Repetitive pushing of the VOR
button will cause the system to alternate between the
VOR and VOR PAR modes, while repetitive pushing of the
RNAV button causes the system to alternate between

RNV ENR and RNV APR modes.
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Section IV - Normal Procedures cont...

A description of the RNAV and VOR modes is as follows:

1. VOR

This is the conventional VOR/DME mode. The NM, KT-
and MIN displays are DME.outputs and the CDI is
displaying conventional cross track deviation
information (i.e., +10° full scale).

2. VOR PAR

This is. like che above mode except that the CDI is

now displaying constant course width information with
a full scale deflection of +5NM. 1In this mode, a

DME "unlock®™ will cause a CDI flag. Rechanneling

the VOR with the HOLD button depressed will also

cause a CDI flag. It is recommended that the VOR mode
be used instead of VOR PAR for approaches since in
this mode the course indication is more accurate at
distances less than 28 nautical miles.

WARNING

VOR PAR information can be displayed during ILS or
RNAV approaches but use is prohibited.

3. RNV ENR

This RNAV mode has a CDI sensitivity of +5NM full
scale. The MM, KT and MIN displays as well as the
CDI are now with respect to the waypoint as defined
by the data stored in the USE waypoint location.

4. RNV APR

This is like the above except that the CDI
sensitivity is +1.25NM full scale.

CAUTION

Autopilot approach steering is too sensitive for
coupled approach operation and is prohibited.

All waypoint information, station frequency, waypoint
distance, and waypeint radial is entered with the increment/
decrement rotary switch on the right side of the panel and
displayed in the right hand readout. The small knob

affects the lower significant digits while the large knob
changes the most significant digits. The tenth's position
of waypoint radial and distance can be changed by pulling
the small knob to the out position. The type of data
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Section IV - Normal Procedures cont...

being displayed 1s indicated by the 1lluminated messages
(FRQ, RAD, DST) located directly below the displayed data.
Frequency, radial, or distance information for a waypoint
can be displayed scquentially by pressing the "DATA"
pushbutton. The increment/decrement switch changes only
the information being displaved.

The KNS 80 can store frequency, radial, and distance
information for up to 4 waypoints. The waypoint number
of the data being displayed is located above the message
DSP, The DSP waypeint number is changed by pressing D5SP
button. The number of the waypoint being used for navig-
ation is indicated by the displayed waypoint, the DSP
waypoint number blinks. Pressing the USE button causes
the waypoint in use to match the displayed waypoint.

Nermally, the DME is tuned to the station paired with the
VOR frequency. The tuning of the DME may be frozen by
depressing the HOLD button. Subsequent rechanneling of
the MNAV receiver will cause the HLD light to come on.

The DME will "hold" the frequency it was tuned to at the
time the button was depressed.

DETAILED FUNCTION DESCRIPTION

4,2.1 SYSTEM MODES

VOR, VOR PAR, RNV ENR and RNV APR are selected modes and
have equal precedence. If an ILS frequency is placed in
the active data, the system will automatically go to the
ILS mode. When switched out of an ILS frequency the
system will revert back to the mode in which it was at
the time the ILS frequency was selected.

4.2.2 DISPLAYS

4.2,

FAR

7 i & NM DISPLAY
1. VOR and VOR PAR Modes

Displays DME distance.
0 to 99.9NM in 0.1NM steps, 100 to 200NM in 1NM steps.
Displays dashes whenever DME goes into search.

2. RNV APR and RNV ENR Modes

Displays RKAV distance tr waypoint.

0 to 99.9NM is 0.1NM steps, 100 to 400NM in 1NM steps.
Displays dashes if DME is in search, if VOR flags,

or if the VOR is rechanneled with the HOLD button
depressed.
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Section IV -

Normal FProcedures cont...

4,2.2.2 KT DISPLAY

1

2.

VOR and VOR PAR modes

Displays ground speed to the DME ground station,
0 to 999 knots in 1 knot steps.

Update rate is once per second.

Displays dashes whenever DME goes into search.

RNV APR and RNV ENR Modes

Displays ground speed to the active waypoint.
0 to 999 knots in 1 knot steps.
Update rate is once per second.

Displays dashes whenever DME goec into search, if
VOR flags or if the VOR is rechanneled with the HOLD
button depressed.

4.2.2.3 MIN DISPLAY

1.

2

VOR and VOR PAR Modes

Displays time to DME ground station,

0 to 99 minutes in 1 minute steps.

isplays dashes whenever DME goes into search or
when calculated value exceeds 99 minutes.

RNV APR and RNV ENR Modes

Displays time to the active waypoint.

0 to 99 minutes in 1 minute steps.

Displays dashes if DME is in search, if VOR flags,

if the VOR is rechanneled with the HOLD button
depressed, or if calculated value exceeds 99 minutes.

4.2.2.4 FRQ. RAD. DST DISPLAY

1.

2.

FAA APPROVED

FRQ Mode

Displays frequency from 108.00 tec 117.95MHz.

1Mliz digit overflows into (or underflows from)
10MHz digit.

Roll over from 117 to 108 or vice versa.

Least significant digit displays only zerc or five.

RAD Mode
Displays ground station radial on which the waypoint
is located from 0.0 to 359.9 degrees.

10 degree digit overflows into (or underflows from)
100 degree digit.
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Section IV - Normal Procedures cont...

4.2,2,5

4.2.2.6

4.2.2.8

4.2.2.9

4.2.2.10

4,2.2.11

3. DST Mode

Displays the distance offset of the waypoint from
the ground station over range of 0.0 to 199.9NM,
10NM digit overflows into (or underflows from)
100NM digit.

The two most significant digits roll over from 190
to ONM and vice versa.

USE DISPLAY

Displays waypoint number of data actually being used by
system.

In VOR MODES only the frequency has meaning.

kange 1 to 4.

Wwhen changed always takes on new value egual to DSP value.

DSP DISPLAY

Displays waypoint number of data being displayed.
Range 1 to 4.

When changed, increments by 1.

Rolls over from 4 to 1 and blinks when not equal to
USE value.

PAR, VOR, ENR, APR, RNV DISPLAYS

System status lights.

HLD DISPLAY

Indicates when the station to which the DME is actually
tuned is different than the station to which the

VOR is tuned.

DATA DISPLAY

Displays waypoint data.

The messages FRQ, DST, and RAD tell what is being
displayed at any one time.

ILS DISPLAY

Indicates that the frequency in use is an ILS frequency.

COURSE DEVIATION INDICATOR

1. VOR Mode %

Full scale sensitivity eguals +10°.
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Section IV - Normal Procedures cont...

2. VOR PAR Mode

Full scale sensitivity eguals +5NM.

Flagged if VOR or DME data is Invalid.

Flagged if the VOR is rechanneled with the DME HOLD
button depressed.

3. RNV ENR Mode

Full scale sensitivity eguals +5NM.

Flagged if VOR or DME data is Invalid.

Flagged if the VOR is rechanneled with the DME HOLD
button depressed.

4., RNV APR Mode

Full scale sensitivity equals +1.25NM.

Flagged if VOR or DME data is Invalid.

Flagged if the VOR is rechanneled with the DME HOLD
button depressed.

5. 1LS Mode
Full scale sensitivity equals 3 to 6 degrees

(depending upon ground facility).
Flagged if localizer or glideslope data is invalid.

4.2.3 CONTROLS

4.2,3.1

4.2,3.2

§.2.3.3

VOR BUTTON

Momentary pushbutton.

When pushed while system is in either RNV mode causes
system to go to VOR mode. Otherwise the button causes
system to toggle between VOR and VOR PAR modes.

RNAV BUTTON

Momentary pushbutton.

when pushed while system is in either VOR mode causes
system to go to RNV ENR mode. Otherwise the button
causes system to toggle between RNV ENR and RNV APR modes.

HOLD BUTTON

Two position pushbutton.

when in depressed position, inhibits DME from channeling
to a new station when the VOR frequency is changed.
Pushing the button again releases the button and channels
the DME to the station paired with the VOR station.
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Section IV - Normal Procedures cont...

4,2.3.4 USE BUTTOR
Momentary pushbutton.
Causes active waypoint to take on same value as
displayed waypoint and data display to go to FRQ mode.
4.2.3.5 DSP BUTTON
Momentary pushbutton.
Causes displayed waypoint to increment by 1 and data
display to go to frequency mode.
4.2.3.6 DATA BUTTON
Momentary pushbutton.
Causes waypoin: data display to change from FRQ to
RAD to DST and back to FRQ.

4.2.3.7 OFF/PYLL ID CONTROL

1. Rotate counterclockwise to switch off power to
the KNS 80.

2. Rotate clockwise to increase audio level.
3. pPull switch out to hear VOR Ident.

4.2.3.8 DATA INPUT CONTROL

Dual concentric knobs. Center knob has "in" and "out"
positions.

1. Fregquency Data

Outer knoh varies 1MHz digit.

A carryover occurs from the tens to hundreds .place.
Rollover occurs,from 117 to 10B.

Center knob varies fregquency in .05MHz steps regard-
less of whether the switch is in its in or out position.

2. Radial Data

Outer knob varies 10 degree digit.

A carryover occurs from units to tens to hundreds
position.

A rollover to zero occurs at 360 degrees.

Center knob "in" position varies 1 degree digit.
Center knob "out" position varies 0.1NM digit.

3. Distance Data

outer knob varies 10 NM digit.
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Section IV - Normal Procedures cont...

4.2.3.9

3. Distance Data cont...

A carryover occurs from the tens to hundreds place.
A rollover to zero occurs at 200NM.

Center knob "in" position varies 1NM digit.

Center knob "out" position yvaries 0.1NM digit.

COURSE SELECT KNOB

Located in CDI unit. )
Selects desired course thtough the VOR ground station
or waypoint.

LIGHTING

Display lighting is automatically controlled by ambient
light conditions. Button backlighting is controlled

by an instrument lighting rheostat which controls all
instrument panel lighting.

BATTERY REFLACEMENT

The waypoint memory is kept alive by two silver oxide

watch cells located in the lower left hand corner of the
front panel. Typical life of the cell is two years
although high temperature and humidity conditions can
shorten this period. If the battery should become weak,
waypoint stoyage will be lost and the radio will "wake up"
tuned to 100.00MHz in the VOR mode. The cells can be
replaced by opening the battery pocket with a thin blade
screwdriver. The holder was designed so that the cells can
only be inserted with the correct polarity.

SYSTEM PERFORMANCE GROUND CHECK

The following test can be used to determine if the system
is operating properly.

1. Tune the KNS 80 to a VORTAC (VOR/DME) within 25NM of
the airplane.

2. Place the KNS B0 in VOR mode and rotate the OBS
until the course deviation needle centers with the
TO/FROM flag giving a,"from" indication.

3. Place the KNS 80 in RNAV ENR mode.
The system is operating properly if the distance to

station is within 1.0NM and the course deviation needle
is within a dot of being centered.
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MOONEY AIRCRAFT CORPORATION
P.0O. Dox 72
Kerrville, TX 78028

UNITED KINGDOM ADDENDUM
TO
FAR APPROVED -
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
MOONEY M20K S/N 25-0001 and UP
MOONEY M20J S/N 24-0001 and UP
WITH
KING KFC 200 AUTOMATIC FLIGHT CONTROL SYSTEM
WITH OR WITHOUT
FLIGHT DIRECTOR

MODEL NO. MZc I
REGISTRATION NO. _NI{7qN)

SERIAL NO. z&-—[ﬁ]h

This United Kingdom Addendum must be used in conjunction with
the F.A.A. Approved A.F.M. Supplement on King KFC 200 Automatic
Flight Control System and the applicable Pilot's Operating

| Handbook when the KFC 200 Automatic Flight Control System is
installed in accordance with drawing no. B830125.. The infor-
mation contained herein is in addition to the Basic A.F.M.
Supplement. *

For Limitations, Procedures and Performance information not
rontained in this addendum, consult the Basic Supplement and
the Airplane Flight Manual.
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UNITED KINGDOM ADDENDUM TO
KFC 200 AUTOMATIC FLIGHT CONTROL SY¥STEM (A.F.C.S.)

SECTION I.
General

This installation bulletin is FAA approved for incorporation in
KFC 200 equipped airplanes. Incorporation of this installation
bulletin will be required on all airplanes that have not been &
previously approved with a CWS Annunciator and are to be
registered and approved in the United Kingdom. It is optional on
all other KFC 200 installations.

Original signed by

FAA APPROVED _ Ralph V. Cole
Ralph V. Cole
DER KC-249

SUBJECT: Addition of Control Wheel Steering (CWS) Annunciator
Light

A control wheel steering (CWS) annunciator light will need to be
incorporated on all KFC 200 eguipped airplanes that are to be
registered in the United Kingdom in the future. The addition of
this annunciator light will reguire the installation of the
following items:

QUANTITY DESCRIPTION KING PART NUMBER

1 Annunciator " 037-0006-02
1 CWS Engaged
Placard 057-2376-00

1 Diode 007-6022-00
1 Lamp 14V

(for 14 VDC A/C) 037-0007-11
1 Lamp 28V

(for 28 VDC A/C) 037-0007-02

These items should be ordered through King's Service Parts
Department.

The Anndhciator (KPN (037-0006-02) and the appropriate lamp should
be installed in the pilot's instrument panel and located as close
to the KA 285 annunciator panel as possible. The CWS ENGAGED
placard (KPN 057-2376-00) should be installed adjacent to the
annunciator. The annunciator should be wired in accordance with
Figure 1 on the following page. 'The diode (007-6022-00) should be
located as close to the KC 295 Fliuht Computer as possible.

Install insulating tubing over the diode to avoid shorts to ground.

ADDENDUM 1 - KFC 200 A.F.C.S. Page 2 of 4
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KC 295
Flt. Computer KA 141 KA 285
007~6022-00 J1 AP Monitor Annunciator
Diode | | |
_\ | i |
I I |
— i !
CWS : |
; Switch | i
F A |
Note 1= |

1
A
3\_L/ M 037-0006-02

2 /’\\_
&= Annunciator
INOTE: 1. Eliminate this wire if airplane does not have a KA 14l
AP Monitor.

FIGURE 1

Dnoe this installation bulletin has been incorporated, the
2drplane Flight Manual Supplement or Autopilot Flight Manual

~, Tor airplanes that are to be registered in the United Kingdom
shall be revised to include the following information. Revisions
+o0 these documents will not be necessary for other KFC 200
Installations.

SECTION II.

Limitations

}Iabulatﬂ the following placard to those already listed:

i

TWS ENGAGED Location: On pilot's instrument
panel adjacent to CWS Engaged
Light.

*Mindimum ‘Height Limitations

The mutopilot shall not be engaged or in use at heights less
than 1,000 feet above the terrain,

exoept that:
‘When it is coupled to an ILS glide slope and the aircraft is in

the approach configuration, it may remain engaged down to a height
mot less than 200 feet above the terrain.

BECTION TIII.

Emergency Procedures - No change.
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SECTION IV.

Normal Procedures

b

Add the following sentence to the existing CWS switch function:

Cws sasssseiaas s sttt ese e rae e e

wess. It should be noted that all
mode lights that were illuminated
before the CWS switch was depressed,
with the exception of GO AROUND, 2
will remain illuminated while in
the CWS mode.

Tabulate the following annunciator to those already listed:

CWS ENGAGED This warning light located on the
upper portion of the pilot's instru-
ment panel will illuminate when the
CWS switch is held depressed.

Add the following test as part of the Preflight Check
Procedure. (This test must be conducted with the AP
engaged) :

Depress the CWS switch and verify that the CWS ENGAGED
Annunciator illuminates. While depressing the CWS switch,
check for control column freedom to insure that the pitch

and roll axis servo actuators have properly disengaged.
Release the CWS switch and verify that the CWS ENGAGED
Annunciator extinguishes. On releasing the switch also verify
that pitch and roll axis servo actuators have properly re—
engaged by applying force to the control column.

SECTION V.

Performance - No change.

C.A.A. APPROVED

//. g
. 26 0CT 1981
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