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Fuel bladders have been installed on this aircraft, see supplement. This
has reduced the fuel capacity to 27.4 gallons of usable fuel in each tank
and 54.8 gallons total. The bladders had a history of letting in water, so
an AD was issued. See last page of Operating Limits for required pre-
flight requirements.
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15. Electric flaps
16. Electric DG
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Electric System installed instead. See
next page.
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Replaced with S-TEC System 30, see supplement.
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The wide span flaps were originally operated by a factory installed manual
hand lever. That has since been replaced by an electric motor operated by
the switch in the middle lower console under the throttle/prop/mixture levers
(see image below). The motor switch has an 'up’, 'off', and 'down’ position.
The 'down’ position is spring loaded to return to off but 'up’ is not spring To
lower the flaps, place the switch in the 'down’ position and then release the
switch once the flaps reach the desired extension. To retract the flaps, place
the switch in the 'up’ position and return it to the 'off' position once the desired
retraction is met.

Flap Switch
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The wide span flaps were originally operated by a factory installed manual hand lever.  That has since been replaced by an electric motor operated by the switch in the middle lower console under the throttle/prop/mixture levers (see image below).  The motor switch has an 'up', 'off', and 'down' position.  The 'down' position is spring loaded to return to off but 'up' is not spring To lower the flaps, place the switch in the 'down' position and then release the switch once the flaps reach the desired extension.  To retract the flaps, place the switch in the 'up' position and return it to the 'off' position once the desired retraction is met. 


|There Is a standby system as well in this A/C. See supplement.
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With the new prop, the placard for RPM limits reads:

Continuous operation is prohibited above 24" MP between 2350 and
2550 RPM. The bottom red line on the tachometer is no longer
applicable. For more information, see supplement.
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Per AD 2004-25-04, alternate method of compliance for flush style fuel caps on O&N
fuel bladders installed in this aircraft:

Pilot Oper ating Procedur es—Preflight Fuel System Check
(1) Place a suitable container under the fuel strainer drain outlet prior to operating the strainer
drain control for at least 4 seconds. Check strainer to ensure drain is closed.
(2) Ingpect the fluid drained from the fuel strainer and each wing tank quick drain for evidence
of fuel contamination in the form of water, rust, sludge, ice, or any other substance not
compatible with fuel. Also check for proper fuel grade before the first flight of each day and
after each refueling. If any contamination is detected, comply with paragraph (f)(4) of this AD.
(3) Repeat stepsin paragraph (f)(1) and (f)(2) of this AD on each wing tank quick drain.
(4) If the airplane has been exposed to rain, sleet, or snow, or if the wing fuel tanks or fuel
strainer drains produce water or other contamination, you must purge the airplane fuel system
to the extent necessary to ensure that there is no water, ice, or other fuel contamination.
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Per AD 2004-25-04, alternate method of compliance for flush style fuel caps on O&N fuel bladders installed in this aircraft:
                      Pilot Operating Procedures–Preflight Fuel System Check
(1) Place a suitable container under the fuel strainer drain outlet prior to operating the strainer
drain control for at least 4 seconds. Check strainer to ensure drain is closed.
(2) Inspect the fluid drained from the fuel strainer and each wing tank quick drain for evidence of fuel contamination in the form of water, rust, sludge, ice, or any other substance not compatible with fuel. Also check for proper fuel grade before the first flight of each day and after each refueling. If any contamination is detected, comply with paragraph (f)(4) of this AD.
(3) Repeat steps in paragraph (f)(1) and (f)(2) of this AD on each wing tank quick drain.
(4) If the airplane has been exposed to rain, sleet, or snow, or if the wing fuel tanks or fuel
strainer drains produce water or other contamination, you must purge the airplane fuel system to the extent necessary to ensure that there is no water, ice, or other fuel contamination.





CHALLENGER AIR FILTER CLEANING INSTRUCTIONS
Issue Date: March 9, 2004 Revision C Document #4003

INSTRUCTIONS FOR CONTINUED AIRWORTHINESS

Airworthiness limitations section is FAA approved and specifies maintenance required under sections
43.16 and 91.403 of the Federal Aviation Regulations unless alternative program has been approved.

AIRWORTHINESS LIMITATIONS

Servicing: Challenger’s cleaning instructions must be followed carefully for maximum air filter life. Ajr -
filter must be cleaned every 100 hours or 12 months or sooner if operated in extreme dusty conditions.

Air filter assembly must be replaced after 25 cleanings or sooner if any deterioration or damage is found
during inspections.

Note: Air Filters exposed to in flight rain encounter must be inspected before next flight. If red oil
color is missing, clean and re-oil per these instructions.

L. Remove the air filter assembly from the aircraft air box per the Aircraft Manufacturer’s
Instructions. (Do Not Remove Filter Element From It’s Frame)
Cleaning Hints - Usc only Challenger Air Filter Cleaner Kit #CP99-5050.
NO GASOLINE CLEANING, STEAM CLEANING, CAUSTIC CLEANING SOLUTION,
STRONG DETERGENTS, HIGH PRESSURE WASH, OR PARTS CLEANING SOLVENTS!
Any of these methods will cause harm to the filter. Plus shrink and harden the rubber end caps!

2. Remove old gaskel (rom filters with mounting frames.
3. Pre-Cleaning - Tap the air (ilter to dislodge any embedded dirt, then gently brush with a soft
» bristle brush. Challenger P/N CP2508 or equivalent. B o

4, Spray.On Cleaner - Spray Challenger Filter Cléarier liberally onto the air filter element and et
soak for 10 minutes. ,

5. Rinse Off - Rinse off the filter with low water pressure. Always flush from the clean side to the
dirty side. This removes the dirt and does not drive the ditt into the filter. The filter will turn white
in color, , . : : ‘

6. Drying Hints - Always dry naturally, no ligh-pressure air. After rinsing, shake off'sll excess
water and let the air filter dry naturally. High pressure air will damage the filter element.

7. Squeeze Bottle Oiling - After cleaning the air filter, always re-oil before using. Lightly squecze

Challenger Filter Oil into the filter element and along every third pleat. Only one pass per pleat.
Let the oil wick into cotton fabric for 20 minutes. Re-oil any white spot still showing.
~ Caution: Do not over oil. If oil is dripping from the filtcr re-clean and start again.

8. Oiling Hints - NEVER use automatic transmission fluid, motor oil, diesel fuel, WD-40, LPS or
any other light weight oils. NEVER use the filter withiout oiling (The filter will not stop the dirt
without proper oiling). USE ONLY FORMULATED CHALLENGER AIR FILTER OIL.

Challenger Air Filter oil is a compound of mineral and animal oils blended with special polymers
‘to form a very efficient tack barrier. The red dye is added to show where you have applied the oil,
‘eventually; the red color will fade, but the oil will rémain on the filter. )
. Install new mounting gaskets for air filters with mounting frames. L
10. " Re-install - Re-install your air filter per the Aircraft Maintenance Instructions and Challenger
Installation Instruction #0402. Make sure the air filter assembly is properly seated and is mounted
77 to the filter air box. Tighten all nuts, bolts or screws, etc., in accordance with the Aircraft \
Manufacturer’s Specifications. FAA
APP VED
FOR ANY QUESTIONS, PLEASE CALL o
CHALLENGER PRODUCT SUPPORT 937-667-0510 or = MAR 1 0 2004

EMAIL PREMFILTER@AOL.COM

CHICAGO AIRCRAFT

CERTIFICATION OFFICE
CENTRAL. REGION




Brentwing Engineering, Inc.
P. O. Box 486
Pittsburg, KS 66762

FAA APPROVED
SUPPLEMENTAL AIRPLANE FLIGHT MANUAL
FOR

Mooney Aircraft Model M20F
M20F S/N 660002 through 660004, 670001 through 670363,
670365 through 670385, 670387 through 670482, 670484 through
670539, 680001 through 680206, 690003 through 690090, 690092,
700001 through 700004

With Bladder Type Wing Fuel Cells

Registration No N2Z2Z1TI9F e

| I AT ol

Aircraft S/N m7@3@8

This Supplemental Flight Manual must be carried on board the airplane
when the airplane is modified by the installation of Bladder Type Fuel
Cells in the place of the original Integral Fuel Tanks in accerdance
with Supplemental Type Certificate No. SA2277CE.

The information contained in this document supplements or supersedes the
information contained in the form of Placards, Markings, and the Type
Certificate Data Sheet, only in those areas listed herein. For
limitations, procedures, and performance not contained in this manual,
consult the original Placards, Markings, and Type Certificate Data
Sheet.

FAA APPROVED .VJSZ<777£ZAILA.,
_ 2 /

{EEBBERT A. GAMBRILL, JR.
Manager, Wichita Aircraft Certification Office
CENTRAL REGION
Wichita, Kansas
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Brentwing Engineering, Inc.
P. 0. Box 486

Pittsburg, Kansas

66762

Supplemental AFM for Mooney

Model M20F

LOG OF REVISIONS

REV.,

PAGES

FAA APPROVED
DESCRIPTION BY/FOR *

DATE

(0)

Original _ D Bt

ik

*Manager, Wichita Aircraft Certification Office
Central Region
Wichita, Kansas

FAA APPROVED DATE:

9/11/87
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Brentwing Engineering, Inc,
P. O. Box 486
Pittsburg, Kansas 66762

Model M20F

I. GENERAL

FUEL

Total Fuel Capacity: 57.3 U.S. Gallons
Usable Fuel Capacity: 54.8 U.S. Gallons
Minimum Fuel Octane Rating and Color

Grade Color
100 Green
100LL Blue

II. LIMITATIONS

Supplemental AFM for Mooney

FUEL LIMITATIONS

2 Standard Tanks: 28.65 U.S. Gallons Each
Total Fuel: 57.3 U.S. Gallons
Usable Fuel: 54.8 U.S. Gallons
Unusable Fuel: 2.5 U.S. Gallons

Fuel Grade (and Color): 100 Minimum Grade Aviation
Fuel (Green). 100LL (Low Lead) Aviation Fuel
(blue) with a lead content limited to 2 cc per

gallon is also approved.

DECALS AND PLACARDS

INTERIOR

On Fuel Selector Vvalve Below Words "LEFT" &

RIGHT":
"27.4 GAL."

EXTERIOR:
On Fuel Tank Caps:
"FUEL-100(GREEN) OR

100LL (BLUE) MIN., OCT.
27.4 U.S. GAL"

FAA APPROVED DATE: 9/11/87
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Brentwing Engineering, Inc. Supplemental AFM for Mooney
P. O. Box 486 Model M20F

Pittsburg, Kansas 66762

ITIT. EMERGENCY PROCEDURES
No Change
IV. NORMAL PROCEDURES
No Change
V. PERFORMANCE

Airplane range must be adjusted for reduced fuel capacity with this
. installation. - S e

VI. WEIGHT AND BALANCE

PROBLEM FORM WEIGHT MOMENT

Current Aircraft Empty Weight

0il--8 gt. @ 1.875 1lbs./qt. (Sta.-11.5)
(Sump assumed full for all flights)

* Pilot and Copilot Seats (#1 and #2)

Left and Right Rear Seats (#3 and #4)

Fuel (Max. Usable 54.8 Gal. 328.8 lbs @
Sta. 48.43)

Baggage (Max. 120 lbs. @ Sta. 95.5)

Hat Rack (Max. 10 lbs. @ Sta. 119.0)

Loaded Aircraft Weight

Total Moment

*Obtain the moment/1000 value for each seat position (FWD, MID, or AFT) from the
loading computation in the original flight manual.

Notes: 1. Refer to the original flight manual for basic C.G. moment envelope.

FAA APPROVED DATE: 9/11/87 Page 4 of 4




Garmin International, Inc,
1200 E, 151 Street
Olathe, Kansas 66062 U.S.A.

FAA APPROVED

AIRPLANE FLIGHT MANUAL SUPPLEMENT
or
SUPPLEMENTAL AIRPLANE FLIGHT MANUAL
for the
Garmin GNS 400W, 420W, 420AW, 430W, ot 430AW
GPS/SBAS Navigation System
as installed in
haeoNEY M2D )=
Make and Model Airplane

Registration Number; A/ A5 F  Serial Number: & 7036&

This document serves as an Airplane Flight Manual Supplement or as a
Supplemental Airplane Flight Manual when the aircraft is equipped with the
Garmin GNS 400W, 420W, 420AW, 430W, or 430AW GPS/SBAS Navigation
System, This document must be carried in the airplane at all times when the
Garmin GNS unit is installed in accordance with STC SA01933LA-D, This
document must be incorporated into the FAA Approved Airplane Flight Manual
or provided as an FAA Approved Supplemental Airplane Flight Manual,

The information contained herein supplements the information in the FAA
Approved Airplane Flight Manual, For limitations, procedures, loading and
performance information not contained in this document, refer to the FAA
Approved Airplane Flight Manual, matkings, or placards,

N
FAA Approved By: %‘,LZMW

Michael Warren

ODA STC Unit Administrator
Garmin International, Inc,
ODA-240087-CE

Date: 2.8~ AMAR-2013

AFMS, Garmin GNS 4XXW GPS/SBAS System 190-00356-03 Rev, C
FAA APPROVED Page 1 of 19




LOG OF REVISIONS
Page
Rev. No. No. Date Description FAA Approved
A All 11-20-07 | Complete Seyed-Youssef Hashemi
1
Original Supplement Mgr. Flt. Test Br., ANM-160L,
FAA, Los Angeles ACO
Transport Airplane Directorate
Date: Nov. 20,2007
B All 07/31/09 | Added D’ to
STC number, David G Armstrong
added LP
approach type ODA STC Unit Administrator
ODA-240087-CE
Garmin International, Inc.
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Rewrite
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Section 1. GENERAL

1.1 Garmin 4XXW Series GPS/WAAS Nav Com

The Garmin GNS Series GPS/WAAS Navigator is a panel-mounted product that
contains a GPS/WAAS receiver for GPS approved primary navigation under
TSO-C146a, (plus optional VHF Com and VHF Nay radios) in an integrated unit
with a moving map and color display. The 4XXW Series unit features a
graphical display which may also be used to depict traffic, weather, or terrain
data.

The navigation functions are operated by dedicated keys and graphical menus
which are controlled by the buttons and the dual concentric rotary knob along the
bottom and right side of the display.

Optional VHF Com and VHF Nav radio functions are controlled via dedicated
buttons and knobs on the left side of the display and adjacent to frequencies they
are controlling,

Photocell
for Auto-
ComFreq  Graphic Movin
Comm Fraq ~ Dimming Window MappD|5p|ay oy Direct-To Key
Flip/Flop Navigation Info  pange Keys

Menu Key

Nav Freq
Wind\ow /

Power and Com

Volume/Squelch ~—__ Clear Key
Data
TS
Cards R - Enter Key

Function and

Nav Radio __. -~ Page Number

Volume
Nav Radio __— L Knob
Flip/Flop arge
Large Knob ~.__ Small Knob
ComVLOC ~ : (Cursor - Press
Freq (MHz) _—Terrain, Flight

Small Knob Phase, and

\ to activate)
ComVLOC  GPS Integrity Flight Plan Procedure Key

Key

Freq (kHz) Annunciator  Mounting
Screw Message
Navigation Key
Source: GPS,
VLOC, or
GPS-PTK

Figure 1 - 430W Series Control and Display Layout

190-00356-03 Rev. C AFMS, Garmin GNS 4XXW GPS/SBAS System
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1.2  GPS/SBAS TSO-C146a Class 3 Operation

The GNS complies with AC 20-138A and has airworthiness approval for
navigation using GPS and SBAS (within the coverage of a Satellite Based
Augmentation System complying with ICAO Annex 10) for IFR en route,
terminal area, and non-precision approach operations (including those
approaches titled “GPS”, “or GPS”, and “RNAV (GPS)” approaches). The
Garmin GNSS navigation system is composed of the GNS navigator and
antenna, and is approved for approach procedures with vertical guidance
including “LPV” and “LNAV/VNAV” and without vertical guidance including
“LP” and “LLNAV,” within the U.S, National Airspace System.

The Garmin GNSS navigation system complies with the equipment requirements
of AC 90-105 and meets the equipment performance and functional requirements
to conduct RNP terminal departure and arrival procedures and RNP approach
procedures without RF (radius to fix) legs. Part 91 subpart K, 121, 125, 129, and
135 operators require operational approval from the FAA.

The Garmin GNSS navigation system complies with the equipment requirements
of AC 90-100A for RNAV 2 and RNAV 1 operations, In accordance with AC
90-100A, Part 91 operators (except subpart K) following the aircraft and training
guidance in AC 90-100A are authorized to fly RNAV 2 and RNAV 1
procedures, Part 91 subpart K, 121, 125, 129, and 135 operators require
operational approval from the FAA.

AFMS, Garmin GNS 4XXW GPS/SBAS System 190-00356-03 Rev. C
FAA APPROVED Page 5of 19




Applicable to dual installations consisting of two Garmin
GNS'S units: The Garmin GNSS navigation system has been
found to comply with the requirements for GPS Class II
oceanic and remote navigation (RNP-10) without time
limitations in accordance with AC 20-138A and FAA Order
8400.12A. The Garmin GNSS navigation system can be used
without reliance on other long-range navigation systems.
This does not constitute an operational approval,

The Garmin GNSS navigation system has been found to
comply with the navigation requirements for GPS Class II
oceanic and remote navigation (RNP-4) in accordance with
AC 20-138A and FAA Order 8400.33, The Garmin GNSS
navigation system can be used without reliance on other
long-range navigation systems. Additional equipment may be
required to obtain operational approval to utilize RNP-4
performance. This does not constitute an operational
approval.

The Garmin GNSS navigation system complies with the accuracy, integrity, and
continuity of function, and contains the minimum system functions required for
P-RNAYV operations in accordance with JAA Administrative & Guidance
Material Section One: General Part 3: Temporary Guidance Leaflets, Leaflet No
10 (JAA TGL-10 Rev 1). The GNSS navigation system has one or more TSO-
Cl46a Class 3 approved Garmin GNS Navigation Systems. The Garmin GNSS
navigation system complies with the accuracy, integrity, and continuity of
function, and contains the minimum system functions required for B-RNAV
operations in accordance with EASA AMC 20-4. The Garmin GNSS navigation
system complies with the equipment requirements for P-RNAV and B-
RNAV/RNAV-5 operations in accordance with AC 90-96A CHG 1. This does
not constitute an operational approval.

Garmin International holds an FAA Type 2 Letter of Acceptance (LOA) in
accordance with AC 20-153 for database integrity, quality, and database
management practices for the navigation database. Flight crew and operators can
view the LOA status at FlyGarmin.com then select “Type 2 LOA Status.”

Navigation information is referenced to the WGS-84 reference system.
Note that for some types of aircraft operation and for operation in non-U.S.

airspace, separate operational approval(s) may be required in addition to
equipment installation and airworthiness approval.

190-00356-03 Rev. C AFMS, Garmin GNS 4XXW GPS/SBAS System
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Section 2. LIMITATIONS

2.1 Pilot’s Guide

The Quick Reference Guide, part number and revision listed below (or later
applicable revisions), must be immediately available for the flight crew
whenever navigation is predicated on the use of the 4XXW Series unit.

¢ 400W Series Pilot’s Guide & Reference P/N 190-00356-00 Rev H

The Pilot’s Guide Addendum, part number and revision listed below (or later
applicable revision), must be immediately available for the flight crew whenever
one or more of the following functions are installed and utilized with the 4XXW
Series unit;

GDL 69/69A XM Satellite Data link
GDL 88 ADS-B Transceiver

GTX 330/330D TIS

GTS 8XX Series TAS

* 400W/500W Series Optional Displays P/N 190-00356-30 Rev J

The Pilot’s Guide Addendum, part number and revision listed below (or later
applicable revision), must be immediately available for the flight crew whenever
one or more of the following functions are installed and utilized with the 4XXW
Series unit:

Stormscope® Lightning Detection System
Skywatch® Traffic Advisory System
Bendix/King® Traffic Advisory System
Avidyne/Ryan TCAD Traffic System

* 400W/500W Series Display Interfaces P/N 190-00356-31 Rev D

2.2 Kinds of Operation

This AFM supplement does not grant approval for IFR operations to aircraft
limited to VFR operations. Additional aircraft systems may be required for IFR
operational approval, Systems limited to VFR shall be placarded in close
proximity to the 4XXW Series unit: “GPS LIMITED TO VFR USE ONLY”,

AFMS, Garmin GNS 4XXW GPS/SBAS System 190-00356-03 Rey. C
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2.3 System Software
This AFMS/AFM is applicable to the software versions shown in Table 1.

The Main and GPS software versions are displayed on the start-up page
immediately after power-on.

Approved Software Version
Software Item (or later FAA approved versions for this STC)
SW version As displayed on unit
Main SW Version 5.03 5.03
GPS SW Version 5.0 5.0

Table 1 — Required Equipment

2.4 Navigation database

GPS/SBAS based IFR enroute, oceanic, and terminal navigation is prohibited
unless the flight crew verifies and uses a valid, compatible, and current
navigation database or verifies each waypoint for accuracy by reference to
current approved data.

“GPS”, “or GPS”, and “RNAYV (GPS)” instrument approaches using the Garmin
navigation system are prohibited unless the flight crew verifies and uses the
current navigation database. GPS based instrument approaches must be flown in
accordance with an approved instrument approach procedure that is loaded from
the navigation database.

Discrepancies that invalidate a procedure should be reported to Garmin
International. The affected procedure is prohibited from being flown using data
from the navigation database until a new navigation database is installed in the
aircraft and verified that the discrepancy has been corrected. Navigation
database discrepancies can be reported at FlyGarmin.com by selecting “Aviation
Data Error Report.” Flight crew and operators can view navigation database
alerts at FlyGarmin.com then select “NavData Alerts.”

If the navigation database cycle will change during flight, the flight crew must
ensure the accuracy of navigation data, including suitability of navigation
facilities used to define the routes and procedures for flight. If an amended chart
affecting navigation data is published for the procedure, the database must not be
used to conduct the procedure.

190-00356-03 Rev. C AFMS, Garmin GNS 4XXW GPS/SBAS System
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2.5 Flight Planning
For flight planning purposes, in areas where SBAS coverage is not available, the

flight crew must check RAIM availability.

e  Within the United States, RAIM availability can be determined using the
Garmin WFDE Prediction program, Garmin part number 006-A0154-04
software version 3.00 or later approved version with Garmin approved
antennas or the FAA’s enroute and terminal RAIM prediction website:
www.raimprediction.net, or by contacting a Flight Service Station.

e Within Europe, RAIM availability can be determined using the Garmin
WFDE Prediction program or Europe’s AUGER GPS RAIM Prediction
Tool at http://augur.ecacnav.com/augur/app/home.

e For other areas, use the Garmin WFDE Prediction program.

This RAIM availability requirement is not necessary if SBAS coverage is
confirmed to be available along the entire route of flight. The route planning and
WFDE prediction program may be downloaded from the Garmin website on the
internet. For information on using the WFDE Prediction Program, refer to
Garmin WAAS FDE Prediction Program, part number 190-00643-01, “WFDE
Prediction Program Instructions’.

For flight planning purposes, for operations within the U.S. National Airspace
System on RNP and RNAYV procedures when SBAS signals are not available,
the availability of GPS RAIM shall be confirmed for the intended route of flight.
In the event of a predicted continuous loss of RAIM of more than five minutes
for any part of the intended route of flight, the flight shall be delayed, canceled,
or rerouted on a track where RAIM requirements can be met, The flight may also
be re-planned using non-GPS based navigational capabilities.

For flight planning purposes for operations within European B-RNAV/RNAV-5
and P-RNAV airspace, if more than one satellite is scheduled to be out of
service, then the availability of GPS RAIM shall be confirmed for the intended
flight (route and time). In the event of a predicted continuous loss of RAIM of
more than five minutes for any part of the intended flight, the flight shall be
delayed, canceled, or rerouted on a track where RAIM requirements can be met.

Applicable to dual installations consisting of two Garmin GNSS units:

For flight planning purposes, for operations where the route requires
Class II navigation the aircraft’s operator or flight crew must use the
Garmin WFDE Prediction program to demonstrate that there are no
outages on the specified route that would prevent the Garmin GNSS
navigation system to provide GPS Class II navigation in oceanic and
remote areas of operation that requires RNP-10 or RNP-4 capability. If
the Garmin WFDE Prediction program indicates fault exclusion (FDE)
will be unavailable for more than 34 minutes in accordance with FAA
Order 8400.12A for RNP-10 requirements, or 25 minutes in accordance

AFMS, Garmin GNS 4XXW GPS/SBAS System 190-00356-03 Rev. C
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with FAA Order 8400.33 for RNP-4 requirements, then the operation
must be rescheduled when FDE is available.

Both Garmin GPS navigation receivers must be operating and providing
GPS navigation guidance for operations requiring RNP-4 performance.

North Atlantic (NAT) Miniinum Navigational Performance
Specifications (MNPS) Airspace operations per AC 91-49 and AC 120-
33 require both GPS/SBAS receivers to be operating and receiving
usable signals except for routes requiring only one Long Range
Navigation sensor. Each display computes an independent navigation
solution based on its internal GPS receiver.

Whenever possible, RNP and RNAYV routes including Standard Instrument
Departures (SIDs), and Standard Terminal Arrival (STAR), routes should be
loaded into the flight plan from the database in their entirety, rather than loading
route waypoints from the database into the flight plan individually. Selecting and
inserting individual named fixes from the database is permitted, provided all
fixes along the published route to be flown are inserted. Manual entry of
waypoints using latitude/longitude or place/bearing is prohibited.

1t is not acceptable to flight plan a required alternate airport based on
RNAV(GPS) LP/LPV or LNAV/VNAYV approach minimums. The required
alternate airport must be flight planned using an LNAYV approach minimums or
available ground-based approach aid.

Navigation information is referenced to the WGS-84 reference system, and
should only be used where the Aeronautical Information Publication (including
electronic data and aeronautical charts) conform to WGS-84 or equivalent.

2.6 Approaches

e Instrument approaches using GPS guidance may only be conducted
when the GNS is operating in the approach mode. (LNAV, LNAV+V,
L/VNAYV, LPV, or LP)

e When conducting instrument approaches referenced to true North, the
NAV Angle on the AUX-Units/Position page must be set to True.

e The navigation equipment required to join and fly an instrument
approach procedure is indicated by the title of the procedure and
notes on the TAP chart. Navigating the final approach segment (that
segment from the final approach fix to the missed approach point) of
an ILS, LOC, LOC-BC, LDA, SDF, MLS, VOR, TACAN approach,
or any other type of approach not approved for GPS, is not authorized
with GPS navigation guidance. GPS guidance can only be used for
approach procedures with GPS or RNAYV in the procedure title. When
using the Garmin VOR/LOC/GS receivers to fly the final approach
segment, VOR/LOC/GS navigation data must be selected and
presented on the CDI of the pilot flying.
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e Advisory vertical guidance deviation is provided when the GNS
annunciates LNAV + V. Vertical guidance information displayed on
the VDI in this mode is only an aid to help flight crews comply with
altitude restrictions. When using advisory vertical guidance, the flight
crew must use the primary barometric altimeter to ensure compliance
with all altitude restrictions,

e Not all published Instrument Approach Procedures (JAP) are in the
navigation database. Flight crews planning to fly an RNAV
instrument approach must ensure that the navigation database contains
the planned RNAV Instrument Approach Procedure and that approach
procedure must be loaded from the navigation database into the GNS
system flight plan by its name. Users are prohibited from flying any
approach path that contains manually entered waypoints.

e IFR approaches are prohibited whenever any physical or visual
obstruction (such as a throw-over yoke) restricts pilot view or access
to the GNS and/or the CDL.

2.7 Autopilot Coupling

IFR installations of a Garmin 4XXW Series unit allow the operator to fly all
phases of flight based on the navigation information presented to the pilot;
however, not all modes may be coupled to the autopilot. All autopilots may be
coupled in Oceanic (OCN), Enroute (ENR), and Terminal (TERM) modes;
however, the FAA requires that vertical coupling of an autopilot for approaches
be demonstrated to meet their intended function and provide safe and proper
operation to published minimums. This installation is limited to:

O Lateral coupling only for GPS approaches. Coupling to the vertical path for
GPS approaches is not authorized.

2.8 Terrain Proximity Function

Terrain and obstacle information appears on the map and terrain display pages as
red and yellow tiles or towers, and is depicted for advisory use only. Aircraft
maneuvers and navigation must not be predicated upon the use of the terrain
display. Terrain and obstacle information is advisory only and is not equivalent
to warnings provided by TAWS.

The terrain display is intended to serve as a situational awareness tool only. By
itself, it may not provide either the accuracy or the fidelity on which to base
decisions and plan maneuvers to avoid terrain or obstacles.

2.9 VNAYV — Vertical Navigation Calculation Page

VNAYV information accessible by pressing the “VNAV” button may be utilized
for advisory information only. Use of VNAV information for Instrument
Approach Procedures does not guarantee Step-Down Fix altitude protection, or
arrival at approach minimums in a normal position to land.
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2.10 Weather Display (Optional)
This limitation applies to data linked weather products from SiriusXM via a

GDL 69/69A or FIS-B via a GDL 88.

Do not use data link weather information for maneuvering in, near, or around
areas of hazardous weather. Information provided by data link weather products
may not accurately depict current weather conditions.

Do not use the indicated data link weather product age to determine the age of
the weather information shown by the data link weather product. Due to time
delays inherent in gathering and processing weather data for data link
transmission, the weather information shown by the data link weather product
may be significantly older than the indicated weather product age.

Do not rely solely upon data link services to provide Temporary Flight
Restriction (TFR) or Notice to Airmen (NOTAM) information. Not all TFRs and
NOTAMS can be depicted on the GNS.

2.11 Traffic Display (Optional)

Traffic may be displayed on the GNS when connected to an approved optional
TCAS I, TAS, TIS, or ADS-B traffic device. These systems are capable of
providing traffic monitoring and alerting to the flight crew. Traffic shown on the
display may or may not have traffic alerting available. The display of traffic is an
aid to visual acquisition and may not be utilized for aircraft maneuvering,

2.12 Manual GTN Crossfill
When Manual GTN Crossfill is in use, the crew must verify each flight plan leg
prior to using the GNS to navigate. See section 7.2 for additional information.
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Section 3. EMERGENCY PROCEDURES

3.1 Emergency Procedures
No change.

3.2 Abnormal Procedures

3.2.1 LOSS OF GPS/SBAS NAVIGATION DATA

When the GPS/SBAS receiver is inoperative or GPS navigation information is
not available or invalid, the GNS will enter one of two modes: Dead Reckoning
mode (DR) or Loss Of Integrity mode (LOI). The mode is indicated on the GNS
by an amber “DR” or “INTEG”.

If the Loss Of Integrity annunciation is displayed, revert to an alternate means of
navigation appropriate to the route and phase of flight.

If the Dead Reckoning annunciation is displayed, the map will continue to be
displayed with an amber ownship icon. Course guidance will be removed on the
CDI. Aircraft position will be based upon the last valid GPS position, then
estimated by Dead Reckoning methods. Changes in true airspeed, altitude,
heading, or winds aloft can affect the estimated position substantially. Dead
Reckoning is only available in Enroute and Oceanic modes. Terminal and
Approach modes do not support Dead Reckoning,

If Alternate Navigation Sources (ILS, LOC, VOR, DME, ADF) Are
Available:

Navigation......covccvoiiion USE ALTERNATE SOURCES

If No Alternate Navigation Sources Are Available:

DEAD RECKONING (DR) MODE:

NAVIZATION. .01 ereeverieiiriesniriri i s re s era e s sb e sbeseresbeens USE GNS

NOTE
All information normally derived from GPS will become less
accurate over time.
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LOSS OF INTEGRITY (LOI) MODE:
Navigation............cccne.. FLY TOWARDS KNOWN VISUAL CONDITIONS

NOTE
All information derived from GPS will be removed.

NOTE
The airplane symbol is removed from all maps. The map will
remain centered at the last known position. “No GPS
Position” will be annunciated in the center of the map.

3.2.2 GPS APPROACH DOWNGRADE

During a GPS LPV, LNAV/VNAV, or LNAV+V approach, if GPS accuracy
requirements cannot be met by the GPS receiver, the GNS will downgrade the
approach. The downgrade will remove vertical deviation indication from the
VDI and change the approach annunciation accordingly from LPV, L/VNAYV, or
LNAV+V to LNAV. The approach may be continued using the LNAV only
minimums,

During a GPS approach in which GPS accuracy requirements cannot be met by
the GPS receiver for any GPS approach type, the GNS will flag all CDI guidance
and display a system message “ABORT APPROACH - Loss of Navigation”.
Immediately upon viewing the message, the unit will revert to Terminal
navigation mode alarm limits. If the position integrity is within these limits
lateral guidance will be restored and the GPS may be used to execute the missed
approach, otherwise aiternate means of navigation must be utilized.

3.2.3 LOSS OF COM RADIO TUNING FUNCTIONS

If alternate COM is available:
COMMUNICATIONS . .vvivvvrreieisrriieiineeoieesireesirsssireeesresonns USE ALTERNATE COM

If no alternate COM is available:
COM RMT XFR key (if installed)....... PRESS AND HOLD FOR 2 SECONDS

NOTE
This procedure will tune the active COM radio the
emergency frequency 121.5, regardless of what frequency is
displayed on the GNS. Certain failures of the tuning system
will automatically tune 121.5 without flight crew action.
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Section 4, NORMAL PROCEDURES

Refer to the 4XXW Series unit Quick Reference Guide defined in paragraph 2.1
on page 7 of this document for normal operating procedures. This includes all
GPS operations, VHF COM and NAV, and Multi-Function Display information,
For information on TIS traffic or data linked weather, see the Pilot’s Guide
addendum for optional displays. For information on active traffic device or
Stormscope operation and displays see the Pilot’s Guide addendum for display
interfaces.

The 4XXW Series unit requires a reasonable degree of familiarity to prevent
operations without becoming too engrossed at the expense of basic instrument
flying in IMC and basic see-and-avoid in VMC, Pilot workload will be higher
for pilots with limited familiarity in using the unit in an IFR environment,
particularly without the autopilot engaged. Garmin provides training tools with
the Pilot’s Guide and PC based simulator. Pilots should take full advantage of
these training tools to enhance system familiarization.

4.1 Unit Power On

Database........ccorrerererirrnrininiieorinesremeeenen REVIEW EFFECTIVE DATES

Self Test....coverivvvrvecrernrivnrenronnes VERIFY OUTPUTS TO NAV INDICATORS

Self Test - GPS Remote Annunciator (If Installed):
VLOC ottt srcsreesresssesstnnesesnessesnes s ILLUMINATED
GPS e e e e ILLUMINATED
INTG vt s e s snsessanessnrnes ILLUMINATED
TERM ..etivticreiinrenrenrenneneneseeresssniessssosssssserssseses seeseenses ILLUMINATED
WPT st e e rsnsenennis ILLUMINATED
APR ot e bt b ILLUMINATED
MSG e e ILLUMINATED
SUSP ittt s esessseses s srssresssrssssntssssneness ILLUMINATED

4.2 Before Takeoff

System Messages and ANNUNCIALOLS .....vevriverererenenrerereereereenenns CONSIDERED
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4.3 HSI and EHSI Operation
If an HSI is used to display navigation data from the GNS the pilot should rotate

the course pointer as prompted on the GNS.

If an EHSI is used to display navigation data from the GNS the course pointer
may autoslew to the correct course when using GPS navigation. When using
VLOC navigation the course pointer will not autoslew and must be rotated to the
correct course by the pilot. For detailed information about the functionality of
the EHSI system, refer to the FAA approved Flight Manual or Flight Manual
Supplement for that system.

CAUTION
The pilot must verify the active course and waypoint for each
flight plan leg. The pilot must verify proper course selection
each time the CDI source is changed from GPS to VLOC.

4.4 Autopilot Operation
The GNS may be coupled to an optional autopilot, if installed in the aircraft,
when operating as prescribed in the LIMITATIONS section of this manual.

Autopilots coupled to the GNS system in an analog (NAV) mode will follow
GPS or VHF navigation guidance as they would with existing VOR receivers.

Autopilots that support GPSS or GPS Roll Steering im addition to the analog
course guidance will lead course changes, fly arcing procedures, procedure turns,
and holding patterns if coupled in GPSS mode.

For autopilot operating instructions, refer to the FAA approved Flight Manual or
Flight Manual Supplement for the autopilot.
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4,5 Coupling the Autopilot during approaches

CAUTION
When the CDI source is changed on the GNS, autopilot
mode may change. Confirm autopilot mode selection after
CDI source change on the GNS. Refer to the FAA approved
Flight Manual or Flight Manual Supplement for the
autopilot.

[0 This installation prompts the flight crew and requires the pilot to enable the
approach outputs just prior to engaging the autopilot in APR mode.

To couple an approach:

Once established on the final approach course with the final approach
fix as the active waypoint, the GNS will issue a flashing message
indication with the following message “APR Guidance Available, Use

PROC before A/P APR”.

PROC BULEON....0viiiviiniiicrinreiieerinnerevsiinesinivecssmiesessnersnasssssnessans PRESS
“Enable A/P APR OQUtPULS?” ...cvveeeiirienrereniririorsonmnieonmmmeenens SELECT
EINT BUION 1ovvviiiiireeciiiiensoniisseietscnrnesinseerennserensssrssenessmssrseerases PRESS

If coupled, Autopilot will revert to ROL mode at this time.

AWOPIlot. . ENGAGE APPROACH MODE

[0 This installation supports coupling to the autopilot in approach mode once
vertical guidance is available.

To couple an approach:
Once established on the final approach course with the final approach
fix as the active waypoint, the GNS will enable vertical guidance.

Vertical Guidance.......c.cocerverrveennioreniniennene CONFIRM AVAILABLE
, AULOPIlot...cverierir e ENGAGE APPROACH MODE

The autopilot does not support any vertical capture or tracking in this
installation,

Analog only autopilots should use APR mode for coupling to LNAV
approaches. Autopilots which support digital roll steering commands (GPSS)
may utilize NAV mode and take advantage of the digital tracking during LNAV
only approaches.
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4.6 Traffic Mode Selection (Optional)

If the GNS is interfaced to a traffic device, the GNS can be used to control the
mode of the traffic system, This is accomplished by pressing the cursor knob
while on the dedicated traffic page to enter/exit the traffic device menu. It is
important to note that while the traffic device menu is active, the current state of
the traffic system is not displayed. The state of the traffic device is only
displayed once the traffic device menu is exited.

Section 5. PERFORMANCE

No change.

Section 6. WEIGHT AND BALANCE

See current weight and balance data.
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Section 7. SYSTEM DESCRIPTIONS

7.1 Pilot’s Guide
See Garmin 4XXW Series unit Pilot’s Guide for a complete description of the

4XXW Series unit,

7.2  Manual GTN Crossfill

Manual GTN Crossfill is a feature that will keep the GNS system in sync with a
flight plan that is being used on the GTN system. The GTN will not
automatically keep its flight plan in sync with changes made on the GNS system.
Manual crossfill feature is “one way” — from the GTN to the GNS.

The GTN systems support a variety of procedure leg types that the GNS systems
do not support. As such, it is normal and expected that the flight plan leg that is
displayed on the GNS system will not always match the flight plan leg on the
GTN system. Departure, arrival and approach procedures contain leg types that
the GNS does not support. The GNS typically “skips” over these leg types and
provides no guidance. Guidance may be available on the GTN but not on the
GNS in these cases. The GNS will sequence the procedure as it normally would
if Crossfill were not active. Once a leg type is reached that is supported on both
the GTN and GNS systems, the systems will automatically sync to the same leg.

If a GNS is interfaced with a GTN then autoswitching from GPS to VLOC
guidance on the CDI for ILS/LOC approaches will be disabled on the GNS.

If the flight plan on an interfaced GTN is altered while in a hold, the GNS will
reinitiate guidance to the holding waypoint and sequence into the hold upon
crossing the waypoint.

If the Missed Approach is activated on the GTN prior to reaching the Missed
Approach Point, the GTN will automatically resume leg sequencing upon
reaching the Missed Approach Point, The GNS will remain suspended upon
reaching the Missed Approach Point and leg sequencing must be manually
resumed.
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SECTION | - GENERAL DESCRIPTION

PROPELLER

The propeller is a two-blade 74-inch diameter constant-speed unit that features
aluminum blades in an aluminum “compact” hub. The spinner is fabricated from
aluminum alloy. Additional details can be found in Hartzell Propeller Owner's
Manual 115N (Propeller Owners Manual).

MANUFACIUIET 111 v cvevseesesesisrsrssnsssssrassssthssasas e yasiss s as s et sarsesaarannens Hartzell
Model NUMDET .vevrrieriiiiieresonsinssinisivnesisnn HC-C2YR-1BFPIF7497
NUMDET OF BIAAES ovcvvisesieiinrs bt 2
Diameter (MAX) vt s 74 in,

L T 72.5in.
Type .ovenee. Single-Acting, Constant Speed, Pressure-to-Increase Pitch
Governor Model . See TCDS 2A3
Blade Angles @ 30.0 inch radius

LLOW ©rvrererremmecersmessinnsnsnsnsvsssssnsssennnnens 15.7 + 0.2 degrees

][+ TP S IR R 29.0 + 1.0 degrees

SECTION Il - SYSTEMS OPERATIONS

No Change.

SECTION I - NORMAL PROCEDURES

CRUISE

The HC-C2YR-1BFP/F7497 STC propeller does have an operating limitation on
un-damped, 200 Hp J0-360-( )1( ) engines (M20E and F) only. Therefore, the
CAUTION statement in this section must be modified to state; “the engine must
not be continuously operated above 24" manifold pressure within the range of

2350 to 2550 RPM.”
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Examples:

1. With manifold pressure at or below 24", continuous operation is
permitted from 2100-2700 RPM.

Parmitted — 2500 RPM, MAN PRESS 24.0"

2, Manifold pressure above 24”, continuous operation is prohibited
between 2350-2550 RPM.

Not Permitted - 2600 RPM, MAN PRESS 25.0"

SECTION IV -LIMITATIONS

POWER PLANT

Propeller..........ccomiiniiemnenennens Hartzell Constant Speed
Hub HC-C2YR-1BFP
Blade F7497
Pitch Setting at 30" Radius
Low 16,7 + 0.2°
High 29.0 + 1.0°

POWER PLANT INSTRUMENTS

For M20E, F

Tachometer :
Radial Red Line {Rated) 2700 RPM
Green Arc — 2100-2350 RPM

& 2550-2700 RPM
Yellow Arc — No continuous ops >24" MP  2350-2550 RPM
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WEIGHT AND CENTER-OF-GRAVITY LIMITS
The Hartzell STC propeller and spinner combination is approximately three
pounds heavier than most of the Type Certified two-blade propeller/spinner

combinations. The STC Installation Instructions contain information for revising
the aircraft weight and balance data.

SECTION V — EMERGENCY PROCEDURES

Set the propeller control to LOW RPM in the event of an engine-out glide with a
windmilling propeller.

SECTION VI - PERFORMANCE
TAKEOFF

Performance of the HC-C2YR-1BFP/F7497 propeller increases takeoff
distance. Add 3% to the takeoff distance (ground roll and distance to
50') determined for your specific aircraft and ambient conditions.

CLIMB

Performance of the HC-C2YR-1BFP/F7497 propeller decreases
maximum angle (V,) of climb rate. Reduce the maximum angle
of climb rate for your specific aircraft and conditions by 20 fpm.

Best rate of climb (at V) is unchanged.

CRUISE

- On models with un-damped 200 Hp 10-360-( )1( ) engines (M20E & F) where
the RPM operating limitation applies, on the cruise performance tables mark-out
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or note the recommended power settings above 24" MAN PRESS in the 2350-
2550 RPM range are prohibited.

SECTION Vii — SERVICING

MAINTENANCE

Propeller Care

Routine propeller inspections and servicing is described in the latest revision of
Hartzell Propeller Owner's Manual 115N, Also reference this STC's Instructions
for Continued Airworthiness (ICA_011007) for more information about
maintenance, troubleshooting, and inspection procedures.
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PULL OPERATED Standby Vacuum System
CABLE VALVE AFNM SUPPLEMENT

SYSTEM DESCRIPTION

A Precise Flight Standby Vacuum Systemn may be installed Lo provide a
temporary vacuum system in the event of a primary vacuum failure. The
Standby Vacuum System operates on the differential between the intake
manifold and ambient air pressure and is directed through a shuttle valve

syslem to drive yaur flight instruments.

CAUTION: The use of the Standby Vacuum System requires a
degree of Pilot skili and proficiency that is best maintained through
practice. It is recommended, upon recurrent {FR fraining, in VFR
conditions, in the presence of a CFl, that the aircraft be flown at the
RPM and or Manifold Pressure settings found on the required placard
and entered in this AFMS. This procedure will familiarize the pilot with
limitations of using engine manifold vacuum for instrument power and

maintaining levet flight.

ISSUED: February 4, 2000
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PULL OPERATED Standby Vacuum System
CABLE VALVE AFM SUPPLEMENT

I. OPERATING LIMITATIONS

A. INSTRUCTIONS

L.

(VS

The Standby Vacuum System is for emergency or standby use
only and not for dispatch purposes.

Vacuum powered and/or Vacuum gyro directed autopilot
operation may be unreliable when the Standby Vacuum System is
the sole source of vacuum. Vacuum powered or vacuum gyro
directed autopilot should be OFF when operating with a failed
primary vacuum system,

The Supplemental Vacuum System is not designed to operate
pneumatic de-ice systems. DO NOT operate a pneumatic de-ice
system when operating with a failed primary vacuum system.
Above 10,000 fi. pressure altitude, engine power settings may
have to be significantly reduced to provide adequale vacuim
power for proper gyro instrument operation.

The following placards are required to be in full view of pilot:

ISSUED: February 4, 2000
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PULL OPERATED Standby Vacuum System
CABLE VALVE AFM SUPPLEMENT

I. OPERATING LIMITATIONS (CONT.)

B. PLACARDS

Placard to be located on the push/pull control cable

Placard to be located around the LED for the pump inop warning

light,

Placard to be placed in front and in full view of the pilot.

STANDBY VACUUM SYSTEM EQUIPPED: FOR
OPERATING INSTRUCTIONS AND LIMITATIONS SEE
SUPPLEMENT IN OWNERS MANUAL OR PILOTS
OPERATING HANDBOOK

ISSUED: February 4, 2000
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PULL OPERATED
CABLE VALVE

Standby Vacuum System
AFM SUPPLEMENT

I. OPERATING LIMITATIONS (CONT.)

B. PLACARDS

One of the following placards must be placed in full view of the
pilot near the instrument vacuum indicator after appropriate entries
have been made.

Approximate Standby Vacunm Available - Altitude - Power Chart
for aircraft with Constant Speed Propeller - Maximum Continuous

RPM.
PRESS MAN. SVS VACUUM
ALT. (FT.) RPN PRESSURE IN. HG MIN.
2000 Max. Cont. A3, 5 2.5
4000 Max. Cont. 24 3,9
6000 Max. Cont. 20 2. =
8000 Max. Cont. /Y 2.5
10,000 Max. Cont. /& 2,5

Approximate Standby Vacuumn Available - Altitude - Power Chart
for aircraft with a Fixed Pitch Propeller

PRESS
ALT. (FT.)

RPM

8VS VACUUM
IN. HG MIN.

2000

4000

6000

8000

10,000

ISSUED: February 4, 2000
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" PULL OPERATED Standby Vacuum System
CABLE VALVE AFM SUPPLEMENT

.Il. OPERATING PROCEDURES
A. NORMAL PROCEDURES

1. GROUND CHECK

a. Cyecle the Standby Vacuum Control Knob OUT - ON -
, and return Control Knob IN - OFF - position.

2. BEFORE TAKEOFF

a. Idle Engine at low speed, momentarily pull the standby
vacuum knob OUT - ON - and check vacuum gauge.
Normally, the vacuum reading will be slightly higher.
After checking system push Standby Vacuum System
knob [N - OFF -. Check that vacuum gauge has
returned to the previous reading.

3. ENROUTE

a.  Regularly check vacuum gauge and monitor warning
light for proper vacuum system operation.

ISSUED: February 4, 2000
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PULL OPERATED Standby Vacuuwm System
CABLE VALVE AFM SUPPLEMENT

B. EMERGENCY PROCEDURES

1. PRIMARY VACUUM FAILURE WARNING
LIGHT ILLUMINATES

a. Pull the Standby Vacuum System knob OUT -ON- and
adjust throltle setting as required to maintain adequale
vacuum for the primary instruments - Suction Gauge
Reading in the Green Arc - If necessary descend to a
lower altitude to obtain a larger differential between
manifold and ambient pressure. Vacuum power must
be closely monitored by checking the vacuum gauge
frequently.

b. The SVS is not designed for continued IFR flight.
Immediate steps should be taken to return 10 VFR
conditions or to land. If this is not possible, IFR flight
should be continued only as long as necessary to return
to VFR conditions or land the airplane.

WARNING: FAILURE OF THE VACUUM SYSTEM STILL
CONSTITUTES AN EMERGENCY SITUATION
REGARDLESS OF THE INSTALLATION OF THE SVS. IT
MAY NOT BE POSSIBLE TO MAINTAIN A SAFE
ALTITUDE AND MAKE USE OF THE SVS. IN SUCHA
SITUATION THE AIRPLANE MUST BE FLOWN USING
NON-VACUUM POWERED INSTRUMENTS.

ISSUED: February 4, 2000
7of8




PULL OPERATED Standby Vacuum System
CABLE VALVE AFM SUPPLEMENT

B. EMERGENCY PROCEDURES (CONT.)

¢. If descent is impractical:

@ Periodically and temporarily reduce power as required to
provide adequate vacuum to the aircraft primary
instruments.

@ Reapply power as required, while comparing vacuum
driven gyros against the Turn and Bank Indicator, Tum
Coordinator, VSI and/or other flight instruments.

@  When an obvious discrepancy is noted between the
vacuum driven instruments and other flight
instrumentation. Periodically and temporarily reduce
power as required to provide adequate vacuum to the
aircraft primary instruments.

e

~ lll. PERFORMANCE

NO CHANGE
~-END - -

ISSUED: February 4, 2000
8of8
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MINERAL wmnh&. TEXAS 76067

| FAA!RAS APPROVED
SUPPLEMENTAL PLIGHT MANUAL
(FOR
MOONEY MODELS M20F AND M20G

S-TEC svaTEM 30 THO AXTS
;AHTQMATIC FLIGHT GUIDANCE SYSTEM
(14 VOLT SYSTEM) -
OREG NO BiﬁSf

N SER No ( ?63\3£1X

(S "

The inﬁermauian in tnis manual ig ?Ah Approved mater1a1 whmah along with»
other -approved - doouments is applicable to the operation of the airplane -

WHen,me ified hy uhe installation of the §-TEQ- -8ystem. 30 Anbopilot Modelig

87 - 676 39 ingtal led in aﬁgardanca winh STQ sAoszmzAme

SEGTIQN I

GENERAL

This manual is to acqualnt the pilot w1th the features and functions of»
the System 30 Two Axis Autopllot and to. prov1de operatlng 1nstructlonsf
for the system when installed in the listed aircraft ﬁmdel(s) The -
aircraft must be operated within the llmltatlons hereln pfovided when the”
autopllot is in use. o S .

Wi

FAA/DAS APPRQVED \
' Walter F. Davis

S- TEC CORPORATION
DAS 5 SW
P/N: 891372
DATE: 5-15-97
Page 1 of 9




S-TEC CORPORATION
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FAA/DAS APPROVED
SUPPLEMENTAL FLIGHT MANUAL
- FOR .
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LOG OF REVISIONS
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PAGES
FECTED

DATE

NO. AF

DESCRIPTION : | APPROVED

FAA/DAS APPRO
P/N: 891372
DATE: 5-15-97
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S-TEC CORPORATION .
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
SUPPLEMENTAL FLIGHT MANUAL
FOR _
, MOONEY MODELS M20F -AND M20G

. SECTION II

'OPERATING LIMITATIONS

1.- Autopilot operatlon prohlblted above 185 MPH CAS.

2. Flap extension limited "to TAKE OFF p051tlon when operatlng
altitude hold mode. S :

3. Autopilot must be OFF during take off and landing.

SECTION III
EMERGENCY OPERATING PROCEDURES

"In the event of an autopilot malfunction; or any ‘time the. autopilot
~is not performing as expected or commanded, do not-attempt -to. identify .

‘'the system problem. . .Immediately regain- control of ~the aircraft by -
overpowering the 'autopllot as necessary - and - then - disconnect the

~autopilot. Do not - reengage the autopilot  until the problem .has "been
identified and corrected. . -

1. Autopilot may be disconnected by:

a. Depressing the "AP Disconnect"” Sw1tch on the 1eft horn of the
pilot's control wheel (if installed).

b. Press and hold the mode selector . knob for approx1mate1y 2

_ - seconds.

c. Moving the autopllot master switch to "OFF" pos1tlon

d. Pulling the autopllot circuit breaker.

2. Altitude loss during a malfunction and,recovery.,.

a. The  following altitude losses and bank angles were. recorded
after a malfunctlon with a 3 second recovery delay:
Configuration - : Bank Angle/Altitude Loss
Climb : : + 50° /NONE
Cruise ’ ‘ ~ 47°/-160'

Descent . " 459/-320'

b. The following altitude losses and bank angles were recorded
after a malfunction with a 1 second recovery delay:
Configuration , .Bank Angle/Altitude Loss
Maneuvering : '15°/ -20’

Approach (coupled or uncoupled) o 20°/ -20'

FAA/DAS APPROVED
P/N: 891372
DATE: 5-15-97
Page 3 of 9




. §-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

'~ FAA/DAS APPROVED
SUPPLEMENTAL FLIGHT MANUAL
FOR -
MOONEY MODELS M20F .AND M20G

The above values are the worst case for all the models covered by thlS
document . : : '

SECTION Iv

ANORMAL OPERATING PROCEDURES

4-1 SYSTEM DESCRIPTION

The System 30 is 'a pure rate autopilot which uses an inclined rate gyro .
in the Turn Coordinator instrument as the primary roll and turn rate .
~ sensor and an accelerometer .and an :absolute:pressure  transducer- as pitch.. -
. rate sensors. The turn coordinator includes an -autopilot pick-off, a -
‘gyro RPM detector and an instrument power monitor. Low electrical power:'
will cause the instrument "flag" to appear while low RPM will cause the

autopilot to disconnect. The autopilot -includes an .automatic pre-flight- -

- test feature that allows a visual check of all.the .annunciator lamps and

checks critical elements of the -accelerometer system. The test feature. -

will not enable autopilot function unless the automatic. test sequence is
satisfactorily completed.

When the pre- flight test is satisfactorily completed and when the rate
gyro RPM ig correct, the green "RDY" light will illuminate indicating the
autopilot is ready for the functional check and operation. The autopilot
cannot be engaged unless the "RDY" 1lght is illuminated. When the system
is equipped with the optlonal 3" Air Driven Directional Gyro (D.G.) or-a
compass system, directional information is prov1ded to the autopilot by a
heading bug in the instrument. »

Pitch axis control is provided for the altitude hold function by use of
the accelerometer and the pressure transducer. When the altitude hold-
mode is engaged an elevator trim sensor in the pitch servo will detect
the elevator trim condition. When elevator trim is necessary to re-
establish a trimmed condition, trim indicator lights on the programmer -
unit will illuminate to indicate the direction to trim to restore a
trimmed condition. If the pilot ignores a trim light for more than five
seconds the light will begin to flash to get the pilot’s attention.

The indicator and annunciator lamp brllllance is controlled through the
aircraft instrument 1light rheostat, except for the "trim" 4indicators
which always illuminate at full 1ntens1ty '

FAA/DAS APPROVED

P/N: 891372

DATE: 5-15-97 -

‘ Page 4 of 9
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S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
SUPPLEMENTAIL FLIGHT MANUAL
FOR
MOONEY MODELS M20F AND M20G

. @ OPTIONAL A/P DISCONHEGT_ SW

1. Turn Coordinator, Mode Programmer and Annunciator Unit - Provides
basic flight information, autopilot mode switching and annunciation.

2. Mode Annunciation Window - Displays mode in use.

3. Green Ready (RDY) Light - Illuminates when autopilot 'is ready for
engagement . When autopilot is disconnected “RDY” will flash for
five seconds accompanied by beeping audio tone. - : c

4. Mode Select/Disconnect Switch - Each momentary push of this knob
will select an autopilot mode, left to right, beginning with. ST
(Stablllzer) mode and ending with (Hi) TRK mode. Holding the knob
in for more than 2 seconds will disconnect the autopilot. Turning .
the knob 1left or right in the stabilizer wode will provide
left/right commands to the autopilot proportional to knob
displacement up to a standard rate.turn. S ,’

5. Altitude Hold Engage/Disengage Switch - This control wheel mounted
switch will engage or disengage the Altitude Hold Mode as desired.
The blue (ALT) light on the annunciator panel w1ll 111um1nate when
ALT: mode is engaged.

FAA/DAS APPROVED
P/N: 891372

DATE: 5-15-97 a
-Page 5 of 9




- 10.

11.
12.
13.

14.

4-2

NOTE :

‘Optional remote AP disconnect switch.

: S-TEC CORPORATION . . ~
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
'SUPPLEMENTAL FLIGHT MANUAL
FOR
MOONEY MODELS M20F AND M20G

Heading Mode - If the system is: equipped with -a D.G. this mode will -
permit- preselected left/rlght turns- u51ng the D.G. headlng bug

TRK (Track) - ‘using the (Lo) mode of “the- tracking feature will
provide low system gain for comfortable cross: country tracking of
VOR or -GPS signals. Using the (Hi) :‘mode :of+the. ‘tracking: feature
will provide a higher ‘level of system gain for more actlve tracklng
of VOR, GPS or Localizer front course 51gnals : :

Trlm,gg Light - Illuminates to indicate the need for_nose UP trim.
Trim DOWN Light - Illuminates to indicate the need for nose DOWN

trim. . When Dboth llghts are out, the’ aircraft is in trim
longitudinally. : : o

- Blue : (ALT) light illuminates when:altitude ﬁode.is engaged.

Flag Window - Red flag v181ble 1ndlcates lack. of -power (12/24 Volt)
to primary turn coordinator unit.

‘Autopilot Master ON-OFF Switch - Refer to pre-flight procedures for

operating details.

Optional Remote Mode Selector Switch - Allows mode selection from.
the control wheel. Also dlsconnects autopllot when depressed for
approximately two seconds. S

PRE-FLIGHT PROCEDURES

During system functional checks the system must be provided
‘adequate DC voltage (12 or 24 VDC minimum as appropriate).

MANDATORY PRE-FLIGHT TEST

1.

AP Master Switch - Move to A/P (on) positiqn.
A. Observe all lights and annunciators illuminate. :
B. Observe the follow1ng light sequence of the trim 1ndlcators

(Sequence requires 9 seconds-) .

1. Initially both trim UP & DN llghts are 1llum1nated

2. UP light extinguishes and remains off.

- 3. DN light then extinguishes and remains off.
4. All lights extinguish except for “RDY” light.

FAA/DAS APPROVED

P/N:

DATE :

891372
5-15-97
Page 6 of 9




S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED o e
SUPPLEMENTAL FLIGHT MANUAL :
FOR '
MOONEY MODELS M20F ‘AND M20G

The autopllot can be engaged  and disengaged repeatedly u81ng the =

remote A/P disconnect switch or the mode:selector knob but - once the
A/P master is- sw1tched off the test must be reconducted to get “a -
ready . indication. If the ready: llght does ‘not  illuminate aftér. the

test ‘a failure to pass the test is indicated and. ‘the- system w1ll;?

require serv1ce NOTE: . ALTITUDE MODE . CANNOT ' 'BE “ENGAGED .
UNLESS POWER IS ON FOR MORE THAN 15 -

SECONDS
SYSTEM FUNCTIONAL TEST
3. -Push ‘Mode -Switch - STB Annunciator illuminates'"Rotatefturnjkﬁob
left and * right, .observe .control - wheel’ ‘moves ~in- corresponding"
direction. Center turn knob : -
¢ . . . - } R . -
4. Set D.G. and place bug- under lubber - line (if . .installed) r push  turn =
- knob to ‘engage HDG mode. Observe HDG ‘annunciator. .Move HDG bug: -
left and right observe proper control -wheel motion. T
5. Overpower Test - Grasp control wheel -and overpewer roll: servo left =
and right, overpower action should be smooth with no noise or jerky
feel. '~ If unusual sounds or excessive play is detected, have the
servo 1nstallat10n 1nspected prior to flight. ‘
6. Radlo Check - A. Turn on NAV Radio, with wvalid NAV s1gnal, engage
Lo TRK Mode and move VOR OBS so that VOR needle
moves left and right - control wheel should
follow the direction of needle movemernt. o
B. Select Hi TRK Mode - ‘the control wheel should
again follow radio needle movement and with more
authority than produced by Lo TRK Mode
7. Move control wheel to level fllght p081t10n ~ Engage ALT Mode. Move

control wheel fore and aft to overpower pitch servo clutch.
Overpower action should be smooth with no noise or jerky feel:. If
unusual sounds or excessive play is detected, have the servo
installation inspected prior to flight. ’ ' ’ S

FAA/DAS APPROVED

P/N:

DATE:

891372
5-15-97
' Page 7 of 9
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S-TEC CORPORATION .
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
SUPPLEMENTAL FLIGHT MANUAL
FOR .
MOONEY MODELS M20F AND M20G

Trim Check - Manually -apply back pressure to control wheel for 2-3

seconds - observe.the DN trim light .illuminates.:  Apply. forward -
- pressure ‘to the. control wheel. for 2-3- seconds, observe ‘the UP trim
~light illuminates. Move the control wheel to center - observe both
UP/DN lights extinguish. o ' :

Hold control wheel and push mode knob for 2 seconds - note that roll

and pitch servos release. Move control wheel to confirm roll and ~
pitch motions are free, with no control restriction or binding. If
the optional. disconnect switch is installed it may be used to effect
the disconnect for this check.

IN-FLIGHT PROCEDURES

~NOTE: - The required pre-flight test-can be conducted in ‘flight if =

- necessary.. It should ‘be :noted,::however,. that when the*}'

UP/DN lights are . flashing the -~ ipitch servo will
‘momentarily .engage and disengage. - This-alternate  engage--
~disengage sequence is part of ‘the test. function. Because
--of the engage-disengage sequence the test:should not be

conducted while maneuvering. ,

Check - RDY light on.

Trim aircraft for existing flight condition. Maintain Yaw Trim
during all Autopilot operations.

Center turn-knob - Press turn knob to select stabilizer mode.
Set turn knob to level or turning'flight, as desired.

Set HDG bug to desired heading (if installed) and press knob to
engage heading mode, .select headings as desired. ,

At desired altitude, press ALT Mode Switch on control wheel. Trim
aircraft as necessary to establish cruise condition - disengage ALT
Mode to climb or descend. :

FAA/DAS APPROVED

P/N:
DATE:

891372
5-15-97
Page 8 of 9




 S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
SUPPLEMENTAL FLIGHT MANUAL
' FOR :
MOONEY MODELS M20F AND M20G

VOR TRACKING AND VOR L.oC APPROACH

1. Tune NAV receiver and select rad1al

-2. Maneuver -aircraft. to 'selected ‘radial- (or loca11zer) w1th1n +/—.
‘needle width and within 10 degrees of the course head1ng

3. Engage Lo TRK Mode for VOR tracklng
4. :Engage Hi TRK Mode for VOR or LOC approaCh o

"Hi TRK Mode may . be used. to. track- VOR radials cross- country 1f desired.

Use of Hi- TRK Mode for cross country ‘tracking ‘may. result in some course“
scalloping if the VOR.signal is weak' or  otherwise ' "noisy". .- In -areas of -+

:-poor  signal - qua11ty Lo -TRK- Mode may- prov1de -more ; accurate tracklng even o
‘with reduced gain. :

-GPS TRACKING AND GPS APPROACH

1. . Begin track with a reliable GPS 81gnal and CDI needle centered w1th.
aircraft on the suggestéd heading to the wayp01nt o '

2. Select the Hi track mode for GPS tracklng or GPS approach

SECTION V

OPERATIONAL DATA

Text of this Section not affected by installationjof,this equipment.
SECTION VI

REQUIRED OPERATING EQUIPMENT
Text of this Section not affécted by installation of this equipment. -

SECTION VII

WEIGHT AND BALANCE

Text of this Section not affected by installation of this equipment.

FAA/DAS APPROVED
P/N: 891372
DATE: 5-15-97
' Page 9 of 9
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WEIGHT & BALANCE RECORD
MOONEY EXECUTIVE 21

INTRODUCTION

The FAA charges you, the aircraft owner or pilot, with the responsibility of
properly loading your aircraft for safe flight, Data presented in this docu-
ment will enable you to carry out this responsibility and insure that your air-
plane is loaded to operate within the prescribed weight and center-of- gravity
limitations.

FAA regulations also require that any change in the original equipment affect-
ing the empty weight center of gravity be recorded in the Aircraft Log Book,

A form for maintaining a permanent record of all such changes is provided on
page 3-1. This form, if properly maintained, will enable you to determine the
current weight-and-balance status of the airplane for load scheduling., The
weight-and-balance data entered as your aircraft left the factory, plus the re-
cord you maintain on page 3-1, is all of the data needed to. compute loading
schedules,

The maximum certificated gross weight for the Mooney Executive 21 under all
operating conditions is 2740.pounds. Maximum useful load is determined by
subtracting the corrected aircraft empty weight from its maximum gross
weight. The Executive 21 must be operated strictly within the limits of the
Center-of-Gravity Moment Envelope shown on page 2-3.
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MOONEY EXECUTIVE 21
MODEL M20F

~ SECTION L - EQUIPMENT LIST‘ANP CORRECTED EMPTY WEIGHT DATA.

EQUIPMENT CHECKLIST
The equipment checked below was factory installed

and is included 1n the or1g1na1 or basic empty weight DATE
of the aircraft, , INSPECTED
FAA Registration No.. N3275F | MO 08
1967 M20F Serial No, 670368 DAY | 26
YR.f 167
FED. A/C \ ‘
SPEC. éAg ITEM DESCRIPTION WEIGHT| ARM |MARK ITEMS
04 Constant-Speed Propeller,
Hartzell
Hub (HC-C2YK-1)with | -
(7666-2) Blades 53.75 | -35.16 | x
Mooney Spinner 3.60 | -34.18 | x
| Hartzell Governor (H-1) 4,50 } - 1,40 | x
101 Fuel Pumps: '
Engine driven (AC) 1.60 | - 3.80@x
Electric, Dukes 1.91 | - 6.50¢x
102 Oil Radiator, Stewart War. 2,40 § -23.00|x
103 Induction Air Filter 1,20 | -24,50}x
104 Starter, Prestolite 17.80 | -23.00 ]} x
201 Main Wheel Brake Assys. 15.40 |+ 66,8 |x
202 Main Wheel Tires (6. 00-6) 17.00 |+ 66.8 |x
205 Nose Wheel (5. 00-5) 2.60 |~ 5.3 | x
206 Nose Wheel Tire & Tube 7.00 |- 5.3 | x
301 Generator, 50 AMP 16.60 | -24.50-| x
302 Battery, 35 AMP HR 28.10 }110.80 | x
303 Voltage Regulator, 50 AMP 2.00 ] +2.00|x
601 Dual Warning Indicator 1.10 | +4.00|x
(Model 1283)

REVISED - 2-14-6"7

-1



MOONEY EXECUTIVE 21
MODEL M20F

EQUIPMENT INSTALLED OR REMOVED AFTER BASIC WEIGHT & BALANCE
The equipment listed below was factory installed or removed a:Etei‘ basic
weight and balance of the aircraft.

FAA Registration No. N3275F

1967 M20F Serial No.,_670368

HI:%M ‘ ITEM DESCRIPTION WEIGHT ARM | MOMENT
1 0il (2 GAL) . -15.00 | -11.50 | + 173.00
4l 48.40 17908

2 .| Fuel (Full) ' 4370

Weight and Moment Added 385 | ',:/@?’
or Subtracted = 90 - 17§35
CORRECTED EMPTY WEIGHT AS DELIVERED
o USEFUL
«_ . WEIGHT | ARM |MOMENT | "Tr,n
Aircraft Empty '
Weight as Weighed 2077 45.1 93673
Weight Added i
or Subtracted 385 . |=17735
Corrected Empty Weight and
CG (Gear Extended) as Deliv-| 1692 44,9 75938 1048
( , ered From Factory ‘ _

WEIGHT & BALANCE EBECORD




WEIGHT & BALANCE RECORD
MOONEY EXECUTIVE 21

SECTION I1I. PILOTS LOADING GUIDE

LOADING CALCULATION PROCEDURE

Proper loading of the aircraft is essential for maximum flight performance
and safety. This section will agsist you in determining whether the aircraft
loading schedule is within the approved weight and center-of-gravity limits.

To figure an actual loading problem for your Executive 21, proceed as follows:

Step 1. Refer to the latest entry on page 3-1 for the current empty weight and

Step 2..

Step 3.
Step 4.
-Step 5,

Step 6.

Step 7.

moment.

NOTE: Since the engine oil is normally kept at the full level, use the
oil weight and moment figures shown in the sample problems as con-
stants in calculating all loading problems. ' ‘

Note the pilot's weight and the position his seat will occupy in flight.
Find this weight on the left scale of the Loading Computation Graph
(page 2-3) and cross the graph horizontally to the point representing
the pilot's seat position between the FWD and AFT position lines on
the graph for #1 and #2 seats. When this point is located, drop down
to the bottom scale to find the value of the moment/1000 due to the
pilot's weight and seat position. ‘

Repeat'the procedure for the copilot and enter these weights and
moment/1000 values in the proper subcolumns in the Problem Form
on page 2-2. ‘

Proceed as in Step 2 to account for the passengers in seats 3 and 4.
Enter the weight and value of moment/1000 in the proper columns.

Again proceed as in Step 2 to account for the amount of fuel carried,
and enter the weight and moment/1000 values in the proper columns,

Once movre proceed as in Step 2 to account for the baggage to be car-
ried and enter the figures in the proper columns,

Total the weight columns. This total must be 2740 pounds or less.
Total the Moment/1000 column.. Do not forget to subtract negative
numbers.

Refer to the Center-of-Gravity Moment Envelope (page 2-3). Lo-
cate the loaded weight of your airplane on the left scale of the graph
and trace a line horizontally to the right. Locate the total moment/
1000 value for your airplane -on the bottom scale of the graph and
trace a line vertically above this point until the horizontal line for
weight is intersected. If the point of intersection is within the shad-
ed area, your aircraft loading is acceptable. If the point of inter-
section falls outside the shaded area, you must rearrange the load
before takeoff. .
2




WEIGHT & BALANCE RECORD

MODEL M20F
EQUIPMENT CHECKLIST (Continued) DATE
INSPECTED
FAA Registration No. MO
M20F Serial No. DAY
YR.
— ‘EQUIP. ITEM NESCRIPTION WEIGHT | ARM Néﬁg{TKAiTLEEDgS
ITEM NO.
1E Heated Pitot Installation .70 |+ 38.00
2E Rotating Beacon Installation 1.70 [+168. 00
3E Exhaust Gas Temp. Ind. 1.10 |+ 12.71
AE PC System, Brittain 7.10 |+ 46.60|

REVISED 4/74
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mjv6a
Text Box
**Revised upon installation of O&N Fuel Bladders, ***Revised by Mooney 4/74

mjv6a
Line

mjv6a
Text Box
54.8 Gal, 319 Lbs **

mjv6a
Text Box
Hat rack arm station 119.0, baggage arm station 95.5, fuel arm station 48.43, oil arm station is -11.5***

MJV6A
Text Box
1740.95

MJV6A
Text Box
80.38

MJV6A
Callout
As of
1-4-14


WEIGHT & BALANCE RECORD
MOONEY EXECUTIVE 21

SECTION I1l. OWNERS WEIGHT & BALANCE RECORD

CORRECTED EMPTY WEIGHT & MOMENT (CG)
Enter below all weight change data from the Aircraft Log Book.

FAA Registration No. N3278F

M20F Serial No. 670368
EMPTY ARM MOMENT | USEFUL | DATE AND SOURCE
WEIGHT 1000 LOAD | OF INFORMATION

1692 44.9 75.94 1048 Ref. Page 1=3 of this
- Report, 5-=26-67




MOONEY CORPORATION
Engineering Flight Test

WEIGHT AND BALANCE

MODEL SERIAL NUMBER

DATE

LOADED AS FOLLOWS

(a)
(b)
()

(d)

Weight - Right Main Wheel

Weight - Left Main Wheel =

Weight - Nose Wheel

I

Total Weight of Aircraft

Distance - Nose Wheel C to Main Wheel C

Distance - Reference to Main Wheel C

(Fn) (a) | )

il

==l
1bs.
1bs.
lbs.
LBS !
inches
inches

C.G. Location = =
(Fy) (

Fuselage Station of Reference

Fuselage Station of C.G. = (b) - (c) + (d)

inches from
main wheels

inches

inches

% MAC
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