‘+~ ~

MOONLY

PILOT'S OPERATING HANDBOOK

AND
FAA APPROVED

AIRPLANE FLIGHT MANUAL

M20R - OVATION

ORIGINAL ISSUE - 06-1994 | P/N: POH-003600
REVISION G - 03-2000

Copyright 2013 - All Rights Reserved
MOONEY AVIATION COMPANY, INC. Louis Schreiner Field, Kerrville, Texas 78028 tel: 830-896-6000

www.mooney.com

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

PILOT'S OPERATING HANDBOOK
AND

N FAA APPROVED
AIRPLANE FLIGHT MANUAL

MOONEY
M20R

THIS HANDBOOK INCLUDES THE MATERIAL REQUIRED TO BE FURNISHED
TO THE PILOT BY THE FEDERAL AVIATION REGULATIONS, AND
CONSTITUTES THE FAA APPROVED AIRPLANE FLIGHT MANUAL.

THIS DOCUMENT MUST BE CARRIED IN THE AIRCRAFT AT ALL TIMES.,

MOONEY AIRCRAFT CORPORATION
LOUIS SCHREINER FIELD
KERRVILLE, TEXAS 78028

seriALNUMBer  29-0045

OE-KGG

REGISTRATION NUMBER

FAA APPROVED: %/ﬁ ﬂg {égm-
N e e

Michele M. Oswiley

Manager, Airplane Certification Office
FEDERAL AVIATION ADMINISTRATION
2601 Meacham Bouievard

Fort Worth, Texas 76137-0150

FAA APPROVED in Normal Category based on CAR PART 3 and applicable portions of
FAR PART 23; applicable to Model M20R S/N listed above only;

Section VI, page 6-5 Revised Weight and Balance sheet dated 10/4/12 inserted
by Erik Rosdol on 15-Nov-2014

ORIGINAL ISSUE- 6-94
Revision F &£-986
Revision G 3-00 POH/AFNM NUMBER - 3600

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

INTRODUCTION MOONEY
M20R

CONGRATULATIONS

WELCOME TO MOONEY'S NEWEST DIMENSION IN SPEED, QUALITY AND ECONOMY.
YOUR DECISION TO SELECT A MOONEY AIRCRAFT HAS PLACED YOU IN AN ELITE
AND DISTINCTIVE CLASS OF AIRCRAFT OWNERS. WE HOPE YOU FIND YOUR

MOONEY A UNIQUE FLYING EXPERIENCE, WHETHER FOR BUSINESS OR PLEASURE,
THE MOST PROFITABLE EVER.

- NOTICE -

This manual is provided as an operating guide for the Mooney Model M20R. It is important
that you —regardless of your previous experience — carefully read the handbook from
cover to cover and review it frequently.

All information and illustrations in the manual are based on the latest product information
available at the time of publication approval and all sections including attached supple-
ments are mandatory for proper operation of the aircrafi. The right is reserved to make
changes at any time without notice. Every effort has been made to present the material in
a clear and convenient manner to enable you to use the manual as a reference. Your
cooperation in reporting presentation and content recommendations is solicited.

REVISING THE MANUAL

The "i" pages of this manual contain a “List of Effective Pages" containing a complete
current Iislmg of all pages i.e., Original or Revised. Also, in the lower right comer of the
outlined portion, is a box which denotes the manual number and issue or revision of the
manual. it will be advanced one letter, alphabetically, per revision. With each revision to
the manual a new List of Effective Pages showing all applicapable revisions with dates of
approval and a “Log of Revisions" page(s) ,with only the latest Revision shown, will be
provided to replace the previous ones. It is the operators responsibliity to ensure that this
manual is current through the latest published revision.

This har.dbook will be kept current by Mooney Aircrat Corporation when the yellow
information card in front of this handbook has been completed and mailed to :

Mocney Aircraft Corporation
Service Parts Department
Louis Schreiner Field,
Kenrville, TX., 78028.
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MOONEY SECTION |

M20R GENERAL
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SECTION | MOONEY
GENERAL M20R
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SECTION | MOONEY

GENERAL M20R
FUEL
Minimum Fuel Grade (Color) . . . . . . 100LL (Blue% or 100 Octane (Green
TotalCapacity . . . . . . . . . . . . . 95US. Gal B Liters
Usable . . . . . . . . . . . . . . 89.0UsS. Gal (3369 Liters
oL
OllSpecification . . . . . o v o« v « o v W v 4 . MHS-24()
anc as Approved by TCM. (Reference Engine Maintenance & Operators Manua\l;w
All Temp PR T T [ S ST S 15W50 or 20WW50
Above 30°F ((-1 C) Ambient Air QS.L.% A T =
Below 50°F (10°C) Ambient Air (S.L. o . SAE 30, 10\W30
I TotalQiCapacity . . . . . . 8 Qits. (7.57 liters)

OilFiter . . . . . . . . . . . . . . . . < . . FulFlow

Qil grades, specifications and changing recommendations are contained in SECTION Vill.

LANDING GEAR

TYPE: Electrically operated, fully retractable tricycle gear with rubber shock discs. Thg
main wheels have hydraulically operated disc brakes. The nose wheel is fully steerable 11

left to 13° right of center.
Wheel Base . e e e v . .. . . . . . . 799M16in. (19891 cm;
WheelTrack . . . . . . . . . . . . . . . 110in. (279.4 cm
Tire Size:
NOS& . 5 o 3 & & % & nm @ W % % 5 @ o ow 200x5 {6 ply
Main . . . i L . L H e % w e e o e . 60DX6(6PplY
Tire Pressure
NOBB: .- . o = = % @ % 8§ W F @ @ = = ek ce e ven 49 Psl
Y o o s o B B W m B g S O e e ge W el 42 psl
Minimum Tuming Radius (No brakes applied)
Rl%ht N OWES R, 9 W @ WC U5 G e LW 3 4S G SNE LR R e 40 . (12.0 m}
Le o e, ur m w W w s 0 B we o8 e & @ 0 g8 s 48 ft. (144 m
MAXIMUM CERTIFICATED WEIGHTS
Gross \Melggt s e e 4 AR R R @ oa a a e e SIGBELS: (1826-Kg
Maximum Landing Weight . . . . . . . . . . . 3200Lbs. (1452 Kg
BaggageArea . . . . . . . . . . .+ < « . . 120lbs. (544Kg
RearSlorage Area . . . . . . . . . . . . . . . 10lbs (45Kg
Cargo (Rear Seats FoldedDown) . . . . . . . . . 340Lbs. (1542Kg
STANDARD AIRPLANE WEIGHTS
Basic Empy Weight TR .« . . . . . SeePage1i-8
Useful Loa 5 .« v« o« .« . \aries with installed equapment.
See SECTION M for specific airplane weight (pg. 6-5).
1-4 REV.C 9-94 ISSUED 6-94
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MIUVUNET D LIWVIY 2
M20R GENERAL

INTRODUCTION

This Operators Manual conforms to GAMA Specification No. 1 and includes both Manufac-
turers material and FAA APPROVED material required to be fumished to the Pilot by the
applicable Federal Aviation Regulations. Section X contains supplemental data supplied
by Mooney Aircraft Corporation,

Section | contains information of general interest to the pilot. It also contains definitions of
the terminology used in this Operators Manual.

This Pilot's Operating Handbook is not designed as a substitute for adequate and compe-

tent flight instruction, knowledge of current airworthiness directives, applicable federal air
regulations or advisory circulars. It is not intended to be a guide for basic flight instruction

?r 3 attraining manual and should not be used for operational purposes unless kept in an up
0 date status.

All limitations, procedures, safety practices, servicing and maintenance requirements pub-
lished in this POH/AFM are considered mandatory for the Continued Airworthiness of this
airplane in a condition equal to that of its original manufacture.

| DESCRIPTIVE DATA |
ENGINE
Numberofengines . v & o v o w0 e s e s e e e a1
E‘n%inle Manufacturer . . . . . . . . Teledyne Continental D.;Intms {TCM) i
0del & o e i oo 0 mE uEs a0 NEY e aey B ey W w8
RecommendedT™BO . . . . . . . . . . . . . . . 2000 Hours
Rpe SO PR . Reciprocating, air cooled, fuel injected
umber of cylinders .« « 4+« + - . 6, Horizontally ggpused
Displacement . . . . . . . . . . . . . . 550 Cu. In. (8014 cc
Bore s om o5 s cdewm RS s o ale ow e s s 525In. (13.3cm
Stroke . . . . . . . . . . e e e e e . 425 In. (10.8 cm
Compression ratio . | I - '
Fuel System
Type . . . . . . . . . . . . . + « « . . . Fuellnjection
Mval;(e o, o s B oA O3 A DS P MYy 5 HE R B, s o ' TCM
Fuel-Aviation Gasoline &« « « « +« « +« + « + . . 100o0ctane - 100LL
Accessories
Magnetos . . . . . . . . . . . . . . . . Bendix- S6RN-25
lgntionHamess . . . . . . . . . . . . . . Shielded/Braided
akPlugs . - & o o o2 o8 ow e = s AC 273 (or equivale:;? (18 m/m)
OilCooler . . . . . . . . . . . . . . . . . TCM Ful Flow
Atemator . . . . . . . . . . . . . . . 28VoltDC, 100 AMPS
Stater . . . . . .+ & . §F oa Ll & @ 8 TCw 24 volt DC
Ratings:
Maximum Takeoff Sealevel BHP/RPM . . . . . . . . . . . 280/2500
PROPELLER
Number o ow s v s w s s &% We Fo®m o ¥ @ &2 &5 oovaws 0l
Manufacturer . . . . . . . . . . . . . . . . . . McCau!eY
ModelNumber . . . . . . 0 . 1 1 T 1 " 3A32C418/(G)-82NRC-9 I
NumberofBiades . . . . o o ® o @ls 5 ® = 5 & e cmse . B
Diameter (1/2 in. cutoffallowed) . . . . . . . . . . . 73in. (1854 cm)
Type . i & & n Constant Speed

Govemor (McCauley 'Hydraulically controlled by engine oil

Blade Angles @ 30.0) in. Sta.:
low . .. . . . . . . . . . . . 161degrees+ /-0.2degrees
Hgh . . . . . . . . . . . . . . . 40degrees+ /- 0.5 degrees

* Refer to TCDS for engine/propeller configuration required.

ISSUED 6 - 94 REVF 9-96 1-3
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MOONEY SECTION |

M20R GENERAL
CABIN AND ENTRY DIMENSIONS
Cabin Width (Maximum) P . . « . .435In. (1105cm
Cabin Length mum - ‘ 2 : = . . 1261In. (315 cm
Cabin H mum . : ‘ i e L . 445In. (113 cm
Entry Width (Minimum) ! : X ¢ : : : . 29.0In. (73.4 cm
Entry Height (Minimum) ‘S ; O ; . 35.0 In. (88.9 cm
BAGGAGE SPACE AND ENTRY DIMENSIONS
Compartment Width A o = v s w s .  24In. (60.9 cm
Compartment Length . ‘ d " - . . 43In. (109.2 cm
Compartment Height o . - « « . . 35In(889cm
Compartment Volume : . . . . A : . . 209cuft
(592 cu. m)
Cargo Area (with rear seat folded down) - B . . 3B6cuil
(1.09 cu. m)
Entry Helijght (Minimum) . . ] ‘ ; ; . . 205in. %52.1 cm
Entry Width ST . ; . . . i 2 . 17.0In. (43.2 cm
Ground to Bottom of Slil . ; . i 2 3 . 46.0In. (116.8 cm
SPECIFIC LOADINGS
Wing Loading - @ Maximum Gross Weight 5 B a . 19.26 Ibs./sq. ft.
(94 ka/sq. m
Power Loading - @ Maximum Gross Weight % % . . . 12.02 lbs./H
(5.46 kg/HP)

IDENTIFICATION PLATE

All correspondence regarding zg)ur airplane should include the Serial Number as depicted
on the Identification plate. The identification plate is located on the left hand side, aft end of
the tall cone, below the horizontal stabilizer leading edge. The aircraft Serlal Number and
type certif.cate are shown.

SYMBOLS, ABBREVIATIONS & TERMINOLOGYl
GENERAL AIRSPEED TERMINOLOGY & SYMBOLS

GS GROUND SPEED - Speed of an airplane relative to the
ground. ‘
KCAS KNOTS CALIBRATED AIRSPEED - The indicated speed of

an aircraft,corrected for position and instrument error.
Calibrated airspeed is equal to true airspeed in standard
atmosphere at sea level.

KIAS KNOTS INDICATED AIRSPEED - The speed of an aircraft
as shown on fts airspeed indicator. IAS values published
in this handbook assume zero instrument error.

KTAS KNOTS TRUE AIRSPEED - The airspeed of an airplane relative to
undisturbed air which is the KCAS corrected for altitude and
temperature.

Va MANEUVERING SPEED - The maximum speed at which
application of full avallable aerodynamic contro! will not
overstress the airplane.

Vie MAXIMUM FLAP EXTENDED SFPEED - The highest speed
permissible with wing flaps in a prescribed extended position.

Vie MAXIMUM LANDING GEAR EXTENDED SPEED -The

maximum speed at which an aircraft can be safely flown
with the landing gear extended.

ISSUED 6 -94 1-5
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SECTION | MOONEY

GENERAL M20R
GENERAL AIRSPEED TERMINOLOGY & SYMBOLS (con't.)
Vio MAXIMUM LANDING GEAR OPERATING SPEED - The

maximum speed at which the landing gear can be safely
extended or retracted.

Vne NEVER EXCEED SPEED - The speed limit that may not be
exceeded at any time.
Vho MAXIMUM STRUCTURAL CRUISING SPEED - The speed

that should not be exceeded except in smooth air and then
only with caution.

Vs STALLING SPEED - The minimum steadyflight speed at which
the airplane is controllable.

Vso STALLING SPEED - The minimum steady flight speed at
which the airplane is controllable in the landing configuration.

Vx BEST ANGLE-OF-CLIMB SPEED - The airspeed which

delivers the greatest gain of altitude in the shortest possible
horizontal distance.

Vy BEST RATE-OF-CLIMB SPEED - The airspeed which delivers
the greatest gain in altitude in the shortest possible time with
gear and flaps up.

ENGINE POWER TERMINOLOGY

BHP BRAKE HORSEPOWER - Power developed by the engine.

CHT CYLINDER HEAD TEMPERATURE - Operating temperature of
engine cylinder(s) being monitored by sensor unit. Expressed in°F.

EGT EXHAUST GAS TEMPERATURE - The exhaust gas temperatup
measured in the exhaust pipe manifold. Expressed in °F.

MCP MAXIMUM CONTINUOUS POWER - The maximum power
for takeoff, normal, abnormal or emergency operations.

MP MANIFOLD PRESSURE - Pressure measured in the engine's
induction system and expressed in inches of mercury (Hg).

RPM REVOLUTIONS PER MINUTE - Engine speed.

AIRPLANE PERFORMANCE AND FLIGHT PLANNING TERMINOLOGY

Demon- The velocity of the crosswind component for which adequate
strated control of the airplane during takeoff and landing test was
Crosswind actually demonstrated during certification. The value shown
Velocity is not considered to be limiting.
g Acceleration due to gravity.
Service The maximum altitude at which aircraft at gross weight has th=
Ceiling capability of climbing at the rate of 100 ft/min.
1-6 REV.G ISSUED 6 - 94
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MOONEY SECTION |
M20R GENERAL

ENGINE CONTROLS & INSTRUMENTS TERMINOLOGY

Propeller The control used to select engine speed.

Control

Throttle The control used to select engine power by controlling MP.
Control

Mixture Provides a mechanical linkage to the fuel injector mixture control
Control 1o control the size of the fuel feed aperture, and therefore the airffuel

mixture. It is the primary method to shut the engine down.

CHT Gauge Cylinder head temperature indicator used to determine that engine
operating temperature is within manufacturers specifications.

Tachometer An instrument that indicates rotational speed of the engine.

The speed is shown as propeller revolutions per minute (RPM).
Propeller The device that regulates RPM of the engine/propeller by
Governor increasing or decreasing the propeller pitch, through a pitch

change mechanism in the propeller hub.

METEOROLOGICAL TERMINOLOGY

AGL Above ground level.
Density Altitude as determined by pressure aititude and existing ambient
Altitude temperature. In standard atmosphere (ISA) density and pressure

altitude are equal. For a given pressure altitude, the higher the
the temperature, the higher the density altitude.

Indicated The altitude actually read from an altimeter when, and only when

Altitude barometric subscale (Kollsman window) has been set to
Station Pressure.

ISA INTERNATIONAL STANDARD ATMOSPHERE assumes that

(1) The air is a dry perfect gas; (2) The temperature at sea level is
15 degrees Celsius (59°F); (3) The pressure at sea level is 29.92
inches Hg (1013.2 mb); (4) The temperature gradient from sea level
to the altitude at which the temperature is -56.5°C (-69.7°F) is
-0.00198°C (-0.003564°F) per foot.

OAT QUTSIDE AIR TEMPERATURE - The free air static temperature,
obtained either from inflight temperature indications or ground
meteorological sources. It is expressed in °C.

Pressure The indicated altitude when Kollsman window is set to 29.92 in. Hg.

Altitude or 1013.2 MB. In this handbook, altimeter instrument errors are
assumed to be zero.

Station Actual atmospheric pressure at field elevation.

Pressure

WEIGHT AND BALANCE TERMINOLOGY

Am The horizontal distance from the reference datum to the center of
gravity (C.G.) of an item.

Basic The actual weight of the airplane and includes ail operating

Empty equipment (including optional equipment) that has a fixed

Weight location and is actually installed in the aircraft.
It includes the weight of unusable fuel and full oil.

Center of The point at which an airplane would balance if suspended.

Gravity Its distance from the reference datum is found by dividing the

(C.G) total moment by the total weight of the airplane.

ISSUED 6 - 94 REV. G 1-7
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SECTION | MOONEY
GENERAL M20R

WEIGHT AND BALANCE TERMINOLOGY {(con't.)

C.G. Arm The arm obtained by adding the airplane’s individual moments
and dividing the sum by the total weight.

C.G.in Center of Gravity expressed in percent of mean aerodynamic

% MAC chord (MAC).

C.G. The extreme center of gravity locations within which the airplane

Limits must be operated at a given weight.

MAC Mean Aerodynamic Chord.

Maximum The maximum authorized weight of the aircraft and its contents as

Weight listed in the aircraft specifications.

Maximum The maximum authorized weight of the aircraft and its contenis

Landing Weight when a normal landing is to be made.

Moment The product of the weight of an item multiplied by its arm.

& (Moment divided by a constant is used to simplify balance calcula-

ions
by reducing the number of digits.)

Reference An imaginary vertical plane from which all horizontal distances are

Datum are measured for balance purposes.

Station A location along the airplane fuselage usually given in terms of
distance from the reference datum.

Tare The weight of chocks, blocks, stands, etc. used when weighing an
airplane, and is included in the scale readings. Tare is deducted
from the scale reading to obtain the actual (net) airplane weight.

Unusable Fuel remaining after a runout test has been completed in

Fuel accordance with govemmental regulations.

Usable Fuel available for aircraft engine combustion.

Fuel

Useful The basic empty weight subtracted from the maximum weight of

Load the aircraft. This load consists of the pilot, crew (if applicable),

useable fuel, passengers, and baggage.

[ MEASUREMENT CONVERSION TABLES |

LENGTH
U. S. Customary Unit Metric Equivalents
1 inch 2.54 centimeters
1 foot 0.3048 meter
1yard . . . 0.9144 meter
1 mile (statute, land) , 1, 609 meters
1 mile (nautical, 1, 852 meters
international)
AREA
U. S. Customary Unit . Metric Equivalents
1 square inch 6.4516 sq. cenlimeters
1 square foot 929 sq. centimeters
1 square yard 0.836 sq. meter
1-8 REV. G ISSUED 6 - 94
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MOONEY SECTION |
M20R GENERAL

VOLUME OR CAPACITY

U. S. Customary Unit

1 cubic inch
1 cubic foot
1 cubic yard

U.S. Customary
Liquid Measure
1 fluld ounce

1 pint

1 quart

1 gallon

U.S. Customary
Dry Measure

1 pint
1 quart

British Imperial .

Liquid and Dry Measure

1 fluld ounce

1 pint

1 quart

1 gallon

U. S. Customary Unit
(Avoirdupois)

1 grain
1 dram
1 ounce
1 pound

U.S. Customary Unit

1 PSIG
1 Inch Hg
1 Inch Hg

ISSUED 6 - 94

Downloaded from www.Manualslib.com manuals search engine

- - -

.U. S, ;
. Equivelents

.0.861 tJ.S.
fluld ounce,
1.734 cubic
Inches

3 J 03? U.s.
ry pints,
1.201 U.S.
liquid pts.,
34.678 cubic
inches

. J .032 U.S.
ry quarts
1.201 U.S.
liquid qts.,
69.354 cubic
inches

.1.201 U.S.
277.420
cubic inches

WEIGHT

PRESSURE

. Metric Equivalents

. 16.39 cubic centimeters

. 0.028 cublc meter
. 0.765 cubic meter

Metric Equivalents

29,573 milliliters
0.473 liter
0.946 liter

3.785 liters

Metric Equivalents
0.551 liter
1.101 liters

: Metric
Equivalents

28.412 milliltters

568.26 milliliters

1.136 liters

4.546 liters

Metric Equivalents

.64.79891 milligrams
. 1.772 grams

. 28.350 grams
453.6 grams

Metric Equivalents

6.895 KPA
. 3.388 KPA
. 25.40 mm Hg

1-9
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SECTION | MOONEY

GENERAL M20R
COMMON CONVERSIONS

1 pound/square foot . . . 2 g ; . 0.488 kg/ meter square

1pundls.inch . v k a ; : " : i qfa.oasing?m.

1 Pound/H! . £ : j; : . ; ; ; i . 0.4538 ki

1-10 ISSUED 6-94
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MOONEY SECTION I
M20R LIMITATIONS
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SECTION Il MOONEY
LIMITATIONS M20R

INTRODUCTION

SECTION Il includes the mandatory oi:leratlng limitatlons, Instrument markings, and basic
placards necessary for the safe operation of the alrplane, its engine, standard systems and
standard equipment.

The limitations included in this section have been approved by the Federal Aviation
Administration.

When applicable, limitations associated with optional systems or equipment such as
autopilots are included in SECTION IX,

|NOTE|
The airspeeds listed in the Airspeed Limitations chart (Figure 2-1) and the
Airspeed Indicator Markings chart Figure 2-2) are based on Airspeed
Calibration data shown in SECTION V with the normal static source. If the
alternate static source is being used, ample margins should be observed to
allow for the airspeed calibration variations between the normal and alternate
static sources as shown in SECTION V.

Your Mooney is certificated under FAA Type Certificate No. 2A3 as a Mooney M20R.

NOISE LIMITS

The certificated noise level for the Mooney M20R at 3368 Ibs. (1528 K% maximum weight is

I 72.6 dB(A). No determination has been made by the Federal Aviation Administration that the
nolse levels of this airplane are or should be acceptable or unacceptable for operation at,
Into, or aut of, any alrport.

AIRPLANE FLIGHT MANUAL FAA APPROVED
2.2 REV. B 8-94 ISSUED 6 -94
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MOONEY SECTION I
M20R LIMITATIONS

AIRSPEED LIMITATIONS I

Airspeed limitations and their operational significance are shown in Figure 2-1. This cali-
bration assumes zero instrument error.

V / SPEED KCAS/KIAS REMARKS
VNE Never Exceed 196/195 Do not exceed this |
Speed speed in any opera-
tion.
Vo Maximum 175174 Do not exceed this
Structural speed except in
Cruising smooth air, and then
Speed only with caution.
Va Maneuvering
Speed at:
Ibs. /Kg.
223211012 104/103 Do not make full or
2430/1102 109/108 abrupt control move-
3300/1497 127/126 ment above this
3368/1528 128/127 speed.
VEE Maximum Flap 1111110 Do not exceed this
Extended Speed speed with flaps in
full down position.
VLE Maximum Landing 166/165 Maximum speed at
Gear Extended which the aircraft
Speed can be safely flown
with the landing gear
extended.
Vio Max, Speed for 141/140 Max. speed at which
(EXT) Gear Extension the landing gear can
be safely extended.
Vio Max. Speed for 107/106 Maximum speed at
(RET) Gear Retraction which the landing
gear can be safely
retracted.
Maximum Pilot 133/132 Do not exceed this
Window Open speed with pilot win-
Speed dow open.

- e = -

o mm we E e Ee mm mm m e me e f RE mE mm e e e e S s e e mw e S S e e e
I —

=S - - —

FIGURE 2-1 AIRSPEED LIMITATIONS

FAA APPROVED REV.G AIRPLANE FLIGHT MANUAL
ISSUED 6 - 94 2-3
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SECTION lI
LIMITATIONS

MOONEY
M20R

| AIRSPEED INDICATOR MARKINGS|

giispeed indicator markings, their color code and operational significance are shown in Figure

MARKING IAS VALUE SIGNIFICANCE
or RANGE
(KIAS)
White Arc 59-110 KIAS Lower limit is maximum
(Flap weight Vso In landing con-
Operating Range) figuration. Upper limit is
maximum sgeed per-
missable with flaps ex-
tended.
Green Arc 66-174 KIAS Lower limit is maximum
(Normal OCperating Range) weight Vs with flaps re-
tracted.
Upper limit is maximum
structural cruising speed.
Yellow Arc 174-195 KIAS Operations must be con-
Caution ducted with caution and
ange) only in smooth air.
Radial 195 KIAS Maximum speed for all op-
Red Line erations.
FIGURE 2-2 AIRSPEED INDICATOR MARKINGS
AIRPLANE FLIGHT MANUAL FAA APPROVED
2-4 REV. G ISSUED 6 - 94
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MOONEY
M20R

Number of Engines
Engine Manufacturer

Engine Model Number

POWER PLANT LIMITATIONS

SECTION Ii
LIMITATIONS

1

Teledyne Continental Motors (TCM)

Engine Operating Limits for Takeoff and Continuous Operations:

Maximum Continuous Power

Maximum Continuous RPM

Transient RPM Limit . . .
Maximum Cylfnder Head Tamperature .

Maximum O

Qil Pressure

| Temperature .
Minimum Ol Temperalure—Takeoﬁ
Recm'ded Cruising Temperature

Normal Operating . .
Minimum (IDLE ONLY)

Oil Specification

Fuel Grade (Color)

Number of Propellers .

Propeller Manufacturer

Propeller/Blade Model Number

Number of Blades .

" 170°F-200°F (76°C—93°C

. 10-550-G(5) *I

. 280 BHP
2500 RPM
2600 RPM
éwfc

240 (115°

30-60 PSI
10 PSI

MHS-24( ), MHS-25( ) and TCM.Approved oils

100LL (Blue)** or 100 octane (Green) **

.

Propeller Diameter: McCauIey

Min
Max .

McCauleyL- Propeller Blade Angles @ 30.0 In. sta.:
OW o w w &5 ¢ & 5 s 5 18

High

Propeller Operating Limits (McCauley) 2500 RPM
* Refer to TCDS for engine/propeller configuration required.
** 100LL fuel is calibrated at 5.82 Ib/gal(.69 Kg/liter)
100 octane fuel is calibrated at 6.0 Ib.gal. (.72 Kg/liter)
FAA APPROVED REVF 9-96 AIRPLANE FLIGHT MANUAL
ISSUED 6-94 2-5
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McCaule

725 In. (184.2 cm)
73 In. (185.4 cm)

16.1 Degrees + /- 0.2 Degrees

40,0 Degrees + /- 0.5 Degrees

£
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SECTION II MOONEY
LIMITATIONS M20R
[POWER PLANT INSTRUMENT MARKINGS]|
INSTRUMENT REDLINE GREEN ARC YELLOW REDLINE
MINIMUM NORMAL ARC MAXIMUM
LIMIT OPERATING LIMIT
e T e e e e T o e T o o S e et o o o I e
Tachometer 600 RPM 2200-2500 —_— 2500 RPM
No Redline RPM
Cylinder 250-420° F 420 - 460°F 460° F
ead (121 - 215.5°C) (215.5-237.7°C) (237.7°C)
Temperalure
Qil No Redline 170 -220° F 100 - 170°F. 240° F
Temperature (76.6 - 104°C)  (37.7-76.6°C) (115.5°C)
I 220° - 240°
(104° - 115.5°C)
Qil 10.0 PSI 30-60 PSI 10 - 30 PSI 100 PSI
Pressure (IDLE ONLY) 60 - 100 PSI
Exhaust 1400-1450°F 1650°F
Gas (760-788°C) (899°C)
Temperature (BLUE ARC = recommended
climb)
NOTE
. Refer to TCM Engine Maintenance and Operators Manual
Section on Engine Specifications and Operating Limits for recommended cruise
power and temperature limitations.

FIGURE 2 -3 POWER PLANT INSTRUMENT MARKINGS

AIRPLANE FLIGHT MANUAL
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MOONEY SECTION li
M20R LIMITATIONS

| FUEL LIMITATIONS]
I
/IWARNING//
i

Takeoff maneuvers ,when the selected fuel tank contains less than
12 gallons (45.4 liters) of fuel, have not been demonstrated.

|NOTE]|
Each fuel quamily sLauge is calibrated to read zero (RED LINE) only in
coordinated level tlight when remaining quantity of fuel can no fonger be
safely used.
|NOTE|

—— —

An optional, visual fuel quantity gauge is installed on top of each tank and is
to be used as a reference for refueling tanks only.

Standard Tanks (2) : ; 2 . . 475U.S. Gal. each (179.8 liters)
Total Fue! : 8 B = = . . . .95U.S. Gal (359.6 liters)
Usable Fuel: . ; s : . - . . .89 U.S. Gal. (336.8 liters)
Unusable Fue!: . ; : ; : : ; . 6US. Gal. (22.7 liters)

Fuel Grade (and color): 100LL (low lead) (blue) or 100 octane (green) is approved.

~NoN VY

CAUTION”
To reduce possibility of ice formation within the aircraft or enqine fuel system
it is permissible to add ISO-PROPYL alcohol to the fuel Euﬁ8¥ in guantities
NOT TO EXCEED 3% of total fuel volume per tank. DO add other
additives to fuel system due to potential deteriorating effects within the fuel

system.
WEIGHT LIMITS
Maximum Weight - Takeoff ; x i . . . . 3368 Ib. (1528 lf(g;
Maximum Weight - Landing : . . . . 3200 Ib. (1452 Kg
Maximum Weight in Baggage Compartment . 120 Ib.

(54.4 Kg.) @ Fus. Sta. 101.5 (2537 gm)

Sx.ém Kg.) @ Fus. Sta. 131.0 (297.5 cm)
Maximum Weight in Cargo Area (Rear seats folded down) . .  .340Ibs.
(154.2 KG) @ Fus. Sta. 70.7 (176.8 cm)

Maximum Welght In Rear Storage Area ;

CENTER OF GRAVITY LIMITS (GEAR DOWN)|

Most Forward ] . . Fus. Sta, 41.0 IN. (104.1 cm) @ 2430 LB. (1102 K%

, . . . . : ‘ " . ey .. 16.79% MA
Intermediate Forward .. Fus. Sta. 44 IN.(111.7 cm) @ 3300 Ib. (1497 K%

. . . . . . ; " pun il = . 21.7% MA
Forward Gross ; . . Fus. Sta. 46.0 IN. (116.8 cm) @ 3368 Ib g 528 K

; . . ) . ; ; . : F . i . 24.98% MA
Aft Gross : i ; . Fus. Sta. 51.0 IN(129.5 cm) @ 3368 lb. (1528 Kg

; . ; ; 2 - g ; ; i ; ; . 33.18% MA
MAC (at Wing Sta. 94.85)(241 cm) ¢ w ® wm & 2w 2w onL0Gm
Datum (station zero) is 13 inches (32.5 cm) aft of the center line of the nose gear trunion
attach/pivot bolts.
FAA APPROVED AIRPLANE FLIGHT MANUAL
ISSUED 6-94 2-7
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SECTION i MOONEY
LIMITATIONS M20R

[ MANEUVER LIMITS |

This airplane must be cgserated as a Normal Category airplane. Aerobatic maneuvers, includ-
ing spins, are prohibiteq.

| NOTE |

Up to 500 foot altitude foss may occur during stalls at maximum weight.

| FLIGHT LOAD FACTOR LIMITS|
Maximum Positive Load Factor

Flaps Up . : . +38g
Flaps Down (33 Degrees) +204g
Maximum Negative Load Factor
Flaps Up . . 3 - i . i ; ; : 159
Flaps Down - : < i i i : ; .00g
| FLIGHT CREW|
Pilot . : . . ’ ; . y 7 : ! . One
Maximum passenger seating configuration . i ‘ ; . ’ Three

| OPERATING LIMITATIONS|

When aircraft is not eciu_lppad with an approved oxygen system and flight operations above
I 12,000 ft. are desired, this airplane must be, (1) equipped wilh suﬂﬂemental oxygen in accor-

dance with FAR 23.1441‘ 2) operate in accordance with FAR 91.32 and (3) equipped with avi-
onics in accordance with FAR 91 or FAR 135,

ALTERNATOR OPERATING LIMITATIONS IS 94 AMPS.

[KINDS OF OPERATION LIMITS]
This is a Normal Category aig)lane certified for VFR/IFR day or night operations when the re-
uired et&un ment is installed and operational as specified in the KINDS OF OPERATION
QUIPMENT LIST and the applicable operating rules.

Optional equipment installations may not be required to be operational.

The pilot must determine that the applicable operating rules requirements for each kind of op-
eration are met.

OPERATIONS IN KNOWN ICING CONDITIONS ARE PROHIBITED.
Autopilot Limitations - See SECTION IX.
[ KINDS OF OPERATION EQUIPMENT LIST]|

The following ertJipment was approved dl;rinc'? Type Certification and must be installed and op-
erable for each kind of operation as specified.

| NOTE |

The KINDS OF OPERATION EQUIPMENT list may not include all the equipment
as required by applicable operating rules.

SEE NEXT PAGE FOR LISTINGS.

AIRPLANE FLIGHT MANUAL FAA APPROVED
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MODEL M20R LIMITATIONS
KINDS OF OPERATION EQUIPMENT LIST

VFR DAY *
VFR NIGHT
IFR DAY
| IFR NIGHT
SYSTEM or COMPONENT |
AIRSPEED INDICATOR . . . . . . 1 1 1 1 '
ALTIMETER, SENSITVE . . . . . . 1 1.1 1 ?
MAGNETIC DIRECTION INDIGATOR . . . . 4 1.1 1.
MANIFOLD PRESSURE GAUGE . . . . . - =1 - |-
TACHOMETER . . . . . . . .11 1 . L
FUEL QUANTITY INDICATOR . . . . . 2| 2 x 2 2|
FUEL PRESSURE INDICATOR . . . . . - - < s |
OlL PRESSURE INDICATOR . . . . . 1 1 11
OIL TEMPERATURE INDICATOR. . . . . 1 111 1
CYLINDER HEAD TEMPERATURE INDICATOR . . 1 1| 1 1
EXHAUST GAS TEMPERATURE INDICATOR . . - = | - -
AMMETER . . . . . . o« o+ 4 o 1rrltid
.
ALTERNATOR . . . . . . « .+ 1 1 1 1
LANDING GEAR POSITION INDICATOR . . . 2 2 ' 2 -2
SEAT BELT & SHOULDER HARNESS |
FOREACH OCCUPANT **. . . . . . 1 1'1 1
UXYGEN MASK FOR EACH OCCUPANT *** . . 1 1 .1 1
POSITIONUGHTS . . . . . . .. . 3 3
STROBE LIGHTS (ANTI-COLLISION) . . . . . 3 3
- 5?#3%’5’%&5,3’ D o et b ol
i O?wcl)y re%t:i?a%%hzrthe operating rules require use of oxygen.
FAA APPROVED REV. E 995 AIRPLANE FLIGHT MANUAL
ISSUED 6 - 94 2.9
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SEUITIUN 1] MOONEY
LIMITATIONS MODEL M20R

KINDS OF OPERATION EQUIPMENT LIST (con't.)
SYSTEM or COMPONENT (con't.)

| VFR DAY *

: ‘ | VERNIGHT

o ; | IFR DAY

: ! . . | | IFR NIGHT
GYROHORIZON . . . . . . . .| .| 1Tl
DIRECTIONALGYRO . . . . . . .| . . 1 i 1
TURN COORDINATOR or TURN & BANK INDICATOR. | . L | 1
LANDING LIGHT *== . . . . . || | 1 | | 1
INSTRUMENT LIGHTS (NTERNAL or GLARESHELD) | . | 1 | 4
CLOCK (WITH SWEEP SECOND HAND or DIGITAL) . | . 1]
COMMUNICATION SYSTEM . ! 1 ‘ 1
NAVIGATIONSYSTEM . . . . . . .| . SR
(APPROPRIATE TO FACILITIES BEING USED) I
BATTERY . . . . . . . . .o 2|22
VACUUM SYSTEM/INDICATOR . . . . .1 . 1 1
FUELBOOSTPUMP . . . . . . . 1|1 1] 1
PILOT’S OPERATING HANDBOOK & Lol |
AIRPLANE FLIGHT MANUAL . . . . . |1 1 |1 | 1
PITOT, Heated **** i 1]
OAT GAUGE *** . . . . . . . .| | | 1 i 1
VSIHx L o | 11 1
ALTERNATE STATIC SOURGE **** | ¥ ' 1
STAND-BY VACUUM SYSTEM *+++ . . . .| | B

A

|

|

foee R g e o oSl oo cperatons
AIRPLANE FLIGHT MANUAL FAA APPROVED
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M20R

CABIN INTERIOR

LIMITATIONS

| DECALS AND PLACARDS|

The following placards are relevent to proper operation of the airplane and must be installed in-

side the cabin at the locations specified.

OPERATING LIMITATIONS
THE WARKINGS AND PLACARDS INSTALLED N THIS ARFLANE CONTAN

ON LEFT SIDE PANEL
IN PILOT’S VISION

[ JLENZ2TLPN
&
E
%E
[
1

EMERGENCY MANUAL GEAR EXTENSION

PULL LANDING GEAR ACTUATOR CIRCUT BREAMER.

\ mmmumm

EEIIH‘.HIII’..E.
EuTDEDIHEH

mmmmmussﬂu
TOTAL ELECTRICAL FALUAE-SEE WECHIMICAL

MD 20 PULLS), IF

Lol

FAGE

CAUTION

1. TURN OFF STROBE LITES WHEN TAXING NEAR OTHER ACFT OR WHEN
FLYING IH FOG ON IN CLOUDS, STD POSITION LTES MUST BE
ALL NIGHT OPERATI

FOR | ONS.
IN CASE OF FIRE 'I'URN OFF CABIN HEAT.
NOT SCREW VER

ER OONTROLS CLOSER THAN 1/8" FROM NUT

—4055

CONTROLS
FLEL

| TRIM

MTMO MmMX>» -

INSTRUMENTS

CHECK LIST
RUN-UP

PROP

WING FLAPS
SEAT LATCH
BELT HARNESS

CONDUCT RUDDER AND ELEV TRIM CHECK PRIOR TO
FLIGHT, SEE PILOT'S OPERATING HANDBOOK

ON
CONSOLE
DOOR
WINDOW

ALT AR
PARK BRAKE
MIXTURE

FUEL

oo

BELT/HARNESS

GEAR

WING FLAPS

MIXTURE
PROP
PARK BRAKE

]

@:

“=DTMoImMEm
]
x
[=]
=
m

®

[

A4012
FAA APPROVED
ISSUED 6 - 94
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ON LOWER
CONSOLE

A4027

N285M

UPPER INSTRUMENT
PANEL-PILOT SIDE

—4037

UPPERL/H INSTRUMENT
PANEL

START CLEAR MODE

REV. G

STOP
A4004

AIRPLANE FLIGHT MANUAL
2-11
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OEUITUN I MUUNLEY

LIMITATIONS M20R

FLAP UP CONSOLE OXYGEN
A A0T14 ABOVE &
BELOW
@ SWITCH
I
FLAP DOWN PILOTS LUH |
A0 PANEL, FWD
OF ARM REST
(OPTIONAL) 130336-5
| "REAR SEAT
DO NQT EXCEED 170 LBS STRAUCTURE
(77.1 Kg) ON THIS SEAT BACK.
SEE AIRCRAFT LOADING SCHEDULE DATA
FOR BAGGAGE COMPARTMENT ALLOWABLE

—4045

FLOORBOARD
BETWEEN
SEATS

FUEL
SELECTOR

ON RADIO PANEL,
ADJACENT TO ELT
SWITCH
(OPTIONAL)

CAUTION
ABSENCE OF ELT LIGHT DURING FIRST
3 SECONDS OF TEST INDICATES
G-SWITCH FAILURE

ABOVE EACH

O O FUEL QTY.

44.5 GAL ]
MIKE PHONE GAUGE ON
BEZEL(S/N 29- [ USEABLE
—213 0170 THRU
BELOW INSTRUMENT 29-0199)

PANEL-EACH SIDE
INSTRUMENT/RADIO PANEL
(VARIES W/ INSTALLED EQUIP.)

FUEL FLOW HIKE DME  HAVY IND INTERCOM OME SEL
MEBA}?RY %ﬂm NAV 1 VOR NORMAL A%DNIG U
@ & @ & & & &
OFF OFF NAV 2 LORAN  PRIVATE OFF NAY 2

(TYPICAL—PLACARDS WILL VARY
WITH AIRCRAFT CONFIGURATION)

AIRPLANE FLIGHT MANUAL
2-12 REV. G
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MzUR LIMIHATIONS

PUSH UPPER 4 AUXILIARY EXIT )
GR SAFETY CTR DO NOT OPEN IN FLGHT
BY PASS INSTR. T0 OPEN
PANEL 1. PULL OFF COVER
ABOVE 2. PULL CABLE EXTRACTING LOCK PIN
INSIDE 3. ACTUATE HANDLE
BADGOG(;)AFclaE T0 CLOSE
1. STORE HANDLE
ESQRK,‘A'; HANDLE 2. INSERT LOCK PIN
J. INSTALL COVER
4. CLOSE AND LATCH DOOR USING
5. LOCK DOOR
X J
—3041
GEAR DOWN LWR INSTR PNL.,BELOW
140 KIAS : PULL FOR ALT
GEAR EXTD CONTROL WHEEL SHAFT STATIC SOURCE
165 KIAS A4001
A2001

GREEN ARC ? GR%N Aﬂg YEI.L%W AFIS BLU%AHC 0 GREEN ARC YELLOW ARC GFIEEN Aﬁél VELLEW ﬂﬁs
2200 - 2500 / 250 -420 420 -480 1400 - 1450 30-60PSI  10-30PSI 170 -220 100 - a?u 0
60 - 100 PSI X

ABOVE ENGINE INSTRUMENT
CLUSTER ON BEZEL (28-0170 - 29-0199)

BELOW
DO NOT OPEN PILOT'S
ABOVE 132 KIAS STORM
4040 WINDOW
ON MAGNETIC
COMPASS

AROUND EACH OXYGEN
OUTLET ON OVERHEAD
PANEL

THROTTLE
ABOVE | PUSH INCREASE

EACH A4002

CONTROL PROP
PUSH INCREASE

ON LWR
(UPTIONALXY__OH A4O O 3
CONSOLE ON CONTROL KNOB INSTR.
MIXTURE
ALT AIR e PUSH RICH
PULL ON
917033—11 A4005
FAA APPROVED AIRPLANE FLIGHT MANUAL
ISSUED 6 - 94 REV. G 2.13
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OEC TTON 1
LIMITATIONS

DO NOT EXCEED 10 LBS (.:r.ﬁ Kﬂ IN THIS COMPARTMENT
WARNING: USE FOR STOWAGE OF LIGHT SOFT ARTICLES ONLY
+ SEE ARCRAFT LOADING SCHEDULE DATA
FOR BAGGAGE COMPARTMENT ALLOWASLE 6021

TOP OF BAGGAGE DOOR JAMB

L R e
WARNING: EE ARCRAFT LOADING SCHEDULE DATA
FOR BAGGAGE COMPARTMENT ALLOWABLE

20

INSTRUMENT PANEL

SPEEDBRAKE EQUIPPED: FOR OPERATING INSTRUCTIONS
AND LIMITATIONS SEE FAA APPROVED AFM SUPPLEMENT

OR PILOT'S OPERATING HANDBOOK.

(OPTIONAL) —4057

ON UPPER INSTRUMENT PANEL

NXXXXX P

SEATS

BETWEEN SEATS - ON
EMERGENCY GEAR RELEASE
EXTENSION HANDLE

== PYSH TO RELEASE
—-6012

LIGHT BAGGAGE DOOR
SWITCH FRAME

RT. RADIO PNL.
14 VOLTS ADJACENT TO AUX.
3 AMPS MAX, <-—-PWR. PLUG
5 A INTERMITTENT

—6082

FLOORBOARD - FWD OF
CO-PILOT SEAT---->

AIRPLANE FLIGHT MANUAL
2-14 REV. G
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M20R LIMITATIONS

FUSELAGE INTERIOR

The following placards must be installed inside the fuselage at the locations specified.

CAUTION CAUTION
O WINTERIZATION KIT INSTALLED
THIS DOOR SHALL BE

REMOVED AND STOWED WHEN OPERATING AT

WHEN FIELD TEMPERATURES TEMPERATURES ABOVE 30°F, (-1°C)
EXCEED 30°F (-1°¢) REMOVE OIL COOLER DOOR.
ON KIT SLIDING DOOR AT OIL ON OIL FILLER DOOR
COOLER. IF KIT INSTALLED

IF KIT INSTALLED

MAINTAIN !

LEVEL HERE AP HYDRAULIC OIL
28 VOLTY sgomeer
O N LY REGEPTACLE
—6080

USE AVIATORS
OXYGEN ONLY
INSIDE OXYGEN

SEE PILOT'S OPERATING FILLER DOOR
HANDBOOK FOR
FILLING PRESSURES

(OPTIONAL) —4050 BOTH
BATTERIES
INSIDE ENGINE OIL FILLER DOOR MUSI BE
o INSTALLED
ENGINE OIL NPT || FOR FLIBHT
OIL INSTALLED IN THIS ENGINE IS: PANELS — 6060
LH & RH
NEXT OIL CHANGE IS DUE AT HRS.
(USE GREASE PENCIL) TACH TIME
—6041
FAA APPROVED AIRPLANE FLIGHT MANUAL
ISSUED 6 - 94 REV. G 2-15
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SECTION I MOONEY

LIMITATIONS M20R
EXTERIOR

The !f?gdowlng placards must be installed on the exterior of the alrcraft at the locations

specified.

ON INBOARD END OF FLAP,

N O WING LEADING EDGES AND
WING AHEAD OF FLAPS

—6000
UNDERSIDE OF WING (2 PL

Soesmeorumaeres . AOIST POINT
—B002

HORIZ. STAB, L/E

D O N OT P U S H RUDDER T/E (BOTH SIDES)
—=6001
e P T STATIC DRAIN
—-6024
PITOT DRAIN UNDER LEFT WING L/E
NEAR FUSELAGE
—6026
UNDER WING NEAR FUEL DRAIN
SUMP DRAINS
—6028
GASCOLATOR UNDER FUSELAGE RT. SIDE
DRAIN AFT OF NOSE WHEEL WELL
—6030

AIRPLANE FUIGHT MANUAL FAA APPROVED
2-16 REVA 7-94 ISSUED 6 - 94
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MOONEY SECTION I
M20R LIMITATIONS
gg(;qulN sl TIRE PRESSURE 42 PSI (2.95 Kg/cm?)
—6042
ON NOSE
TIRE PRESSURE 49 PSI (344K_g/6c6n5-2 CANDING GEAR DOOR
TOWING LIMITS GEAR
LEG ASSY
~6035
ON NOSE
LANDING
BEE | ARNING
ASSY. DO NOT EXCEED
TOWING LIMITS
=B030

LWR L/H WING PANEL
OuT/BD OF HOIST PT.

FUEL—100(GREEN) OR
100LL(BLUE) MIN OCT

168.5 LITERS USABLE
—6059

FAA APPROVED REVA 7-94
ISSUED 6-94
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MAGNETIC AZIMUTH
TRANSMITTER

LOCATED INSIDE THIS INSPECTION
COVER. USE ONLY NON—MAGNETIC
SCREWS FOR COVER INSTALLATION.

—~6050

44.5 U.S. GAL USABLE ON BOTH FUEL FILLER CAPS

AIRPLANE FLIGHT MANUAL
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SECTION i MOONEY

LIMITATIONS M20R
BLANK

AIRPLANE FLIGHT MANUAL FAA APPROVED
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MOONEY SECTION il
M20R EMERGENCY PROCEDURES
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MOONEY _ SECTION Hil
M20R EMERGENCY PROCEDURES

INTRODUCTION

This section provides the recommended procedures to follow during adverse flight condi-
tions. The Information Is presented to enable you to form, in advance, a definite plan of action
for copln? with the most probable emergency situations which could occur in the operation
of your alrplane.

As It Is not possible to have a procedure for all tgapes of emergencies that may occur, it Is the
pliot’s responsibility to use sound judgement based on experience and knowledge of the
aircraft to determine the best course of action. Therefore, it Is considered mandatory that the
pllot read the entire manual, especlally this section before flight.

When applicable, emergency procedures associated with optional equipment such as
Autopilots are Included in SECTION IX.

|NOTE|

All airspeeds in this section are indicated (IAS) and assume zero instrument
' error unless stated otherwise. -

ISSUED 6-94 3-3
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SECTION Il MOONEY
EMERGENCY PROCEDURES M20R
| AIRSPEEDS FOR EMERGENCY OPERATIONS
CONDITION &+ + 4« 4+« 4+ « « « .« .AECOMMENDED SPEED
ENGINE FAILURE AFTER TAKEOFF
Wing Flaps UP ; B85 KIAS
Wing Flaps DOWN 80 KIAS
BEST GLIDE SPEED
3368 Ib/1528 kg $1.5 KIAS
3200 Ib/1452 kg 89.0 KIAS
2900 Ib/1315 kg 84.5 KIAS
2600 Ib/1179 kg 80.0 KIAS
MANEUVERING SPEED
3368 Ib/1528 kg 127 KIAS
3300 Ib/1497 kg 126 KIAS
2430 Ib/ 1102 kg 108 KIAS
2232 Ib/1012 kg 103 KIAS
PRECAUTIONARY LANDING WITH ENGINE POWER
Flaps DOWN . 75 KIAS
PRECAUTIONARY LANDING ABOVE 3200 LBS
Flaps DOWN . 80 KIAS
EMERGENCY DESCENT (GEAR UP)
Smooth Air 196 KIAS
Turbulent Air
3368 1b/1528 kg 127 KIAS
3300 Ib/1497 kg 126 KIAS
2430 1b/1102 kg 108 KIAS
2232 Ib/1012 kg 103 KIAS
EMERGENCY DESCENT (GEAR DOWN)
Smooth Air 165 KIAS
Turbulent Air
3368 Ib/1528 kg 127 KIAS
3300 Ib/1497 kg 126 KIAS
2430 Ib/1102 kg 108 KIAS
2232 Ib/1012 kg 103 KIAS
3-4 ISSUED 6-94
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MOONEY SECTION lli
M20R EMERGENCY PROCEDURES

ANNUNCIATOR PANEL WARNING LIGHTS |
WARNING LIGHT FAULT & REMEDY

GEAR UNSAFE RED light indicates landing gear is not in fully
extended/or retracted position. Refer to
“FAILURE OF LANDING GEAR TO EXTEND
ELECTRICALLY" procedure or “FAILURE OF
LANDING GEAR TO RETRACT" procedure.

LEFT or RIGHT FUEL RED light indicates 2 1/2to 3 gals.(9.5t0 11.4
liters) S/N 29-0001 thru 28-0169);
[ 6 to B gals.{23 to 30.3 liters) S/N 29-0170 thru
29-0199)] of usable fuel remain in the respective
tanks. Switch to fuller tank.

SPEED BRAKE AMBER light indicates Speed Brakes are acti-
vated.

ALT AIR AMBER light indicates alternate induction air
door is open.

PROP DE-ICE BLUE light indicates power applied to De-lce
boots

PITOT HEAT BLUE light indicates power is applied to heater.

(Some Foreign A/C - AMBER light indicates
power is NOT applied to heater.)

HI/LO VAC (Flashing) Suction is below 4.25 in. Hg. (RED)
Turn Stand-by Vacuum pump - ON

HI/LO VAC (Steady) Suction is above 5.5 in. Hg. (RED)
Turn Stand-by Vacuum pump - ON

| NOTE |

Attitude and Directional Gyros are unreliable when VAC light is illuminated
(steady or flashing). Vacuum system should be checked and/or adjusted as
soon as practicable.

ALT VOLTS RED light indicates alternator output low. Refer

(Flashing) to "ALTERNATOR OUTPUT LOW ".

ALT VOLTS RED light indicates overvoltage and Alt. field.

(Steady) C/B tripped. Refer to “"ALTERNATOR OVER-
VOLTAGE".

START POWER RED light indicates switch or relay is en-

gaged and starter Is energized. Flight shauld
be terminated as soon as practicable. Engine
damage may result. This is normal indication
during engine start.

STBY VAC AMBER light indicates stand-by vacuum
pump is ON.
REMOTE RNAV NOT USED AT THIS TIME
BOOST PUMP BLUE light indicates power to auxiliary fuel
boost pump.
ISSUED 6-94 REV. G 3-5
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SECTION Hi MOONEY
EMERGENCY PROCEDURES M20R
POWER LOSS - DURING TAKEOFF ROLL
Throttle . ! . ; ; ; , CLOSED
Brakes . . ; . . . AS HEQUIRED TO STOP AIRCRAFT
Fuel Selector g . . . . . OFF
Magneto/Starter Switch OFF
Master Switch OFF
POWER LOSS - AFTER LIFTOFF

Airspeed . s ; : i ; . 85 KIAS (Flaps UP)
' ; s 80 KIAS (Flaps TAKEOFF/DOWN)
KEEP THE AIRCRAFT UNDER CONTROL -  then:

Fuel Selector. " : ; SELECT OTHER TANK
Throttle ' . ; : . . ) . . FULL FORWARD
Magneto switch . p = . . . : g Verify on BOTH
Mixture ) ; y . . . N . . FULL FORWARD
Propeller . . . . i . . FULL FORWARD
ILOW Boost Pump Switch . . . . " . ON - to attempt re-start
If Engine Quits - then:
HIGH BOOST Pump (guarded switch) . : ; : ON - to attempt re-start

LAND AS SOON AS PRACTICABLE; CORRECT MALFUNCTION PRIOR TO NEXT FLIGHT.
If engine does not re-start, proceed to FORCED LANDING EMERGENCY.

i
{{/WARNING///

M
Engine may run rough due to overrich mixture. Lean mixture until engine
operates smoothly.

| NOTE |
If high power is required, mixture may require enrichening.

POWER LOSS - IN FLIGHT (RE-START PROCEDURES)

Airspeed . . . . - : 85 KIAS minimum
Fuel Selector. . - SELECT OTHER TANK (Verify fullest tank)
LOW Boost Pump Switch . - : ; ON - to attempt re-start
Throttle ; : : . 5 : : FULL FORWARD
Propeller . ; ‘ ; 2 ’ : FULL FORWARD
Mixture . : ; - s AS REQUIRED to restore power
Magneto/Starter Switch . ; : ; : VERIFY on BOTH
LOW Boost Pump Switch . ; OFF if englne does not start immediately
HIGH BOOST Pump (guarded swnch) : : : ON - to attempt re-start
Alternate Air Door . . . . . ) Manually Open
If engine does not start after initial attempts:
Mixture : : : : . IDLE CUT-OFF (luniilially)

¢ then advance slowI?/ toward RICH until engine starts.
If englne does not re-start after several attempts establish best c?Iide speed (Refer to Maxi-
mum Glide Distance Chart) and proceed to FORCED LANDING EMERGENCY.

After engine re-start:

Throttle . . g ; . : : 2 . ADJUST as required
Prapeller. : . ’ ; X : ADJUST as required
Mixture . : ; : " RELEAN as req uired for power setting
HIGH BOOST Pump Switch ; OFF

_

| NOTE|

If engine fails when HIGH BOOST |’E)ump is turned OFF, suspect engine driven
fuel pump failure. Proceed to ENGINE DRIVEN FUEL PUMP FAILURE.

3-6 Rev. E 9-95 ISSUED 6-94
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MOONEY SECTION Il
M20R EMERGENCY PROCEDURES

LAND AS SOON AS PRACTICABLE; CORRECT MALFUNCTION PRIOR TO NEXT FLIGHT.

~ CAUTION~

N R e e e A

Should engine excessively cool during engine out, care should be exercised
during re-statt to avoid excessive oil pressure. Allow engine to warm up.

OPERATING THE ENGINE AT TOO HIGH AN RPM BEFORE REACHING
MINIMUM OIL TEMPERATURES MAY CAUSE LOSS OF OIL PRESSURE.

POWER LOSS - PRIMARY ENGINE INDUCTION AIR SYSTEM BLOCKAGE

Blockage of the primary engine induction air system may be experienced as a result of
fiying in cloud or heavy snow with cold outside air temperatures (0°C or below). At these
temperatures, very small water droplets or solid ice crystals in the air may enter the
primary engine induction inlet in cowl opening and travel inside inlet duct to the induction
air filter. Ice rarticles or water droplets may collect and freeze on the air filter causing
partial or total blockage of the primary engine induction system.

If ﬂ:ﬁmary induction air system blockage occurs, the altemate engine induction air system
will automatically open, supplying engine with an alternate air source drawn from inside
the cowling rather than through the air filter. The alternate air system can also be manually
opened at any lime by pulling the control labeled ALTERNATE AIR. Automalic or manual
activation of the alternate induction system is displayed in the cockpit by the Hllumination of
the ALT AIR light in the main annunciator panel. When operating on the alternate air
system, available engine power will be less for a given propeller RPM compared to the
primary induction air system. This is due to loss of ram effect and induction of warmer inlet

air.
The followinﬂ checklist should be used if a partial power loss due to primary induction air

system blockage is experienced:
Altemate Air . . . . . . . . . Verify OPEN (annunciator light ON)
Manlfold Pressure — 1 - 2 inches less than normal, due to warm induction air

————

| NOTE|

The altemate air door should open automatically when primary induction
system is restricted. If altemate air door has not opened (Annunciator
light-OFF) it can be opened manually by pulling alternate air control.

Throttle . =« & & & =« = &« <« & < o« INCREASE as desired
Propeller . . . . . . . . . . . . . INCREASE as required

«+ « + + & =« . tomaintain desired cruise power setting (Ref.SECTION V)
Mixture . . . . . . . . . . . . . RELEAN todesired EGT
Flight « « « « . . CONTINUE - request altitude with warmer air, if able.

In the unlikely event that a total power loss, due to primary engine induction air blockage,
is experienced, the following checklist should be used:

Airspeed . . . . ., . . . , . . . . . BESTGLIDESPEED
Altemate Air . . . . . . . . . . . . . . Manualy OPEN
LOW Boost Pump Switch S W BN @ e # e &5 s w . ON !
Throttle . . . . . Full FORWARD
Propeller . . . . . . . . . . . . . . . FULLFORWARD
Midue . . . . . . . . . . . ASREQUIRED to restore power
Magneto/Starter Switch - Verify on BOTH
After engine re-start:
Throttte . . . . . . . . . . . . . . ADJUST as required
Propeller . . . . . . . . . . . . . . ADJUST as required
MU & 5 & @ = 0 « e RELEAN as required for power settin
WoE FL. o R ey % e (Refer to power charts - SECTION

LOW Boost Pump Switch s w ow m 2w 2w = o OFF

ISSUED 6 - 94 REVE 9-95 3-7
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SECTION il MOONEY
EMERGENCY PROCEDURES M20R

If engine does not re-start after several attempts, malintain best glide speed & proceed to
FORCED LANDING EMERGENCY.

ENGINE ROUGHNESS

Engine Instruments .« w w w w m w m w e ow w m . w GTIERAK
FuelSelector . . . . . . . . . . . . . . OTHERTANK
Mixture .« « « « « . . . . .BREADJUST for smooth operation
Magneto/Starter Switch . +« « « « + .+ . . SelectRorLorBOTH
If roughness disappears on single magneto, monitor power and continue on selected

magneto.
NI
[IWARNING//
LT
The engine may quit cumﬂlateiy when one magneto is switched off if the
other magneto is faulty. If this happens, close throttle to idle and mixture to
Idie cutoff before turning magnetos ON to prevent a severe backfire. When
magnetos have been turned back ON, proceed to POWER LOSS - IN FLIGHT.

Severe roughness may be sufficient to cause propeller separation. Do not
continue to operate a rough engine unless there is no other alternative.

Throttle i v ow % m o ow % w b = = "w s 2 REDUBE
. . . . .checkfor a throttle setting that may cause roughness to decrease.
If severe engine roughness cannot be eliminated, LAND AS SOON AS PRACTICABLE.

HIGH CYLINDER HEAD TEMPERATURE

Mixture .« « 4« + « W« < . . < . . .ENRICH As Required
Alrspeed . . . . . . . . . . . . . INCREASE As Required
Power . . . . BREDUCE - if temperature cannot be malntained within limits

HIGH OIL TEMPERATURE

|NOTE|
Prolonged high oll temperature indications will usually be accompanied by a
drop in oll pressure. If oil pressure remains normal, then a high temperature
indication may be caused by a faulty gauge or thermocouple.

Airspeed . . . . . . . .+ .« .+« . +« .+ . . . INCREASE

Power ¥ G e s W w wm oowu w6 w mew as wm  DEBUGE

PREPARE FOR POSSIBLE ENGINE FAILURE IF TEMPERATURE CONTINUES HIGH.
LOW QIL PRESSURE

Oil temperature and gressure gauges s ow E % m e wwe. s s NIONIKGE

I Bl P . EXPECT ENGINE FAILURE,

Pressure below 10 P I —
ey proceed to FORCED LANDING EMERGENCY.

ENGINE DRIVEN FUEL PUMP FAILURE

HHHHITTHTTTTT
{//WARNING///
Mt
When operating engine at moderate power with "HIGH BOOST" ON and
engine driven fuel pump has failed, engine may quit or run rough when
manifold pressure is reduced, unless manually leaned.

An engine driven fuel pump failure is probable when engine will only operate with HIGH
BOOST pump ON. Operation of engine with a falled engine driven fuel pump and auxilliary
fuel pump HIGH BOOST ON will require smooth operation of engine controls and cor-
raspondin?‘mixtura change when throttle is repositioned or engine speed is changed. When
retarding throttle or reducing engine speed, adjust mixture to prevent engine power loss
fram an overrich condition. Enrich mixture when opening throttle or increasing engine speed
to plrevem engine power loss from a lean condition. Always lean to obtain a smooth running
engine.

3-8 REVA 7-94 ISSUED 6 - 94
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EMERGENCY PROCEDURES

M20R

The following procedure should be followed when a failed engine driven fuel pump is
suspected:

HIGH BOOST Pum
Throttle .
Mixture

p(guardedswilctg w G e E 5 i wwms w3 ON
RUISE Position or as required for engine operation
¢ s ; ADJUST for smooth engine operation.
LAND AS SOON AS PRACTICABLE & CORRECT MALFUNCTION.

FUEL VAPOR SUPPRESSION (Fluctuating Fuel Flow)

Low Fuel Boost Pump Switch
Engine operation . 5
Low Fuel Boost Pump Switch

ON to clear vapors
§ MONITOR
OFF - (If condition still e)asts REPEAT PROCEDURE)

ENGINE FIRE - DURING START ON GROUND

Magneto/Starter Switch CONTINUE cranking or until fire is extinguished.
If engine starts:

Power . 1500 RPM for several minutes

Engine . SHUTDOWN; inspect for damage
if engme does NOT start:’

Magneto/StarterSwitch . . . . . . . . . CONTINUE CRANKING

Mixture . T R . IDLE CUTOFF

Low Fuel Boost Pump Switch . . . . . . . . . .

Throttle . . s . (T FORWARD

Fuel SelectorValve . . . . . . . . . . . . . . . OFF

Magneto/StarterSwitch . . . . . . . . . . . . . . OFF

Master Switch el . . OFF

FRE . . . . . . . . . . . EXTINGUISH wnh Fre Extinguisher

ENGINE FIRE - IN FLIGHT

Fuel Selector Valve s v om o BN M S % s W o ow ow OFF

Throttle S A CLOSED

Mixture el ' IDLE CUTOFF

MagnetoIStalter Switch . S o@ W e W e W m ow w OFF

Cabin Ventilation & Heating Controls T CLOSED

| NOTE|

If fire is not extinguished, a m&t to increase airflow over engine by
increasing glide speed. Proceed FORCED LANDING EMERGENCY. DO
NOT attempt an engine restart.

If necessary, use fire extinguisher to keep fire out of cabin area.

ELECTRICAL FIRE - IN FLIGHT (Smoke in Cabin)

Master Switch 1 P s P Y FE D RN, » B OFEF
i
IIWARNING//
M
Stall waming and landing gear waming, not available with Master Switch OFF.
Alternator Field Switch . OFF
Cabin Ventilation OPEN
Healing Controls CLOSED

Circuit Breakers

follows:

Master Switch
Alternator Field Switch

ISSUED 6 - 94
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Select ESSENTIAL switches ON one at a time; permit a short time to elapse hefore
activating an additional circuit.

EMERGENCY DESCENT PROCEDURE|

In the event an emergency descent from high aftitude is required, rates of descent of .
least 3,000 feet per minute can be obtained in two different configurations:

I (1) With landing gear and flaps retracted, an airspeed of 196 KIAS will be required for
maximum rate of descent.

(2) With the landing ﬂear extended and flaps retracted an airspeed of 165 KIAS will also
give approximately the same rate of descent. At 165 KIAS and the gear extended, the
angle of descent will be greater, thus resulting in less horizontal distance traveled than a
descent at 196 KIAS. Additionally, descent at 165 KIAS will provide a smoother ride and
less pilot work load.
THEREFORE; The following procedure is recommended for an emergency descent:
Power . . . . . . . . . .+ +« 4+ + . RETARDINITIALLY
Aspesl. v ¢ & A R n ml W oW W e W % 140 KIAS
Landing Gear e W bl B iR S B @ e w swn o NI
Airspeed . . . . . INCREASE TO 165 KIAS after landing gear Is extended.
Wing Flaps AR A S~ T T | -
Airspeed . . . . . . . MAINTAIN 165 KIAS during descent.
‘S\Eeadhmkas (finstalled) . . . . . . . . . . . . . EXIEND
B b . . v e s e s o om oem ow e w a w  w ASHESIRED
Power During Descent R T L — A§ REQUIRED
P E B L = to maintain CHT 250°F (121°C)minimum,
GLIDE
MAXIMUM GLIDE DISTANCE MODEL M20R
24000
| 22000
! 20000
18000
16000
E 14000 Linding Coor . Retriched J
1 Vﬂnﬁ F?ﬂpl Zero Degroes
Cowl Flop Cloned
12000 Propaller wlndmlﬂln
: 2
§1ot:n::o
g o BEST GUDE SPEED
&) Walight IAS
B E 6000 LBS ke (kta)
5368 (1528 91.5
e g i
S T 2600 {1178 80.0
2000
i0 30 40 2 50 5 _élo
GROUND DISTANCE - NAUTICAL MILES
o 10 20 30 40 S0 60 IO @0 o 100 110
GROUND DISTANCE — KILOMETERS M—QUDE
3-10 REV.E 9-95 ISSUED 6-94
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MOONEY SECTION il

M20R EMERGENCY PROCEDURES
| NOTE|
Greater glide distances can be aﬂai;e; E;v moving the propeller control FULL
AFT (LOW RPM).

[FORCED LANDING EMERGENCY

GEAR RETRACTED OR EXTENDED

Emergency Locator Transmitter . « « « +« « +« +« +« .+ .ARMED
Seat Belts/Shoulder Harnesses .« « + 4« + +« <« . SECURE
Cabin Door i 5 & 3§ W B UNLATCHED
Fuel Selector . . . . . . . . . . . . . . . . .OFF
Mbdure e w s, v w = &« 3 @ % ®& u e &=« IDLEGCUTOFF
Magneto/Starter Switch WO OE & OB % F om e w om w _m _wEF
Wlng Flaps Pow e % o o o @ owm om e e o=, Full DOWN
Landing Gear .« « +« « « « +w - . . DOWN-fconditions permit
ApproachSpeed . . . . . . . . . . . . . . .B0KAS

aster Switch « « « 4« « 4« « « « W« . .OFF, prior to landing
Wings « o« + o+« 4+« + W« . .« . |EVEL Aftutude

|OVERWEIGHT LANDING PROCEDURES

In the event it is necessary to land with welght exceeding 3200 Lbs. (1452 Kg.) (max. landing
weli\?ht) the following procedure is recommended In addition to normal APPROACH FOR
LANDING procedures:

Approach Alrspeed c @ om e ow ow owm ow ow owm ow w00 KIAS
Use a flatter ae;?roach angle than normal, with power as necessary until a smooth touch-

down Is assur
Expect landing distance over a 50 feet obstacle (Ref. SECTION \é) to increase at least 600 fi.
CTION VIII). :

Conduct Gear and Tire Servicing inspection as required (Ref. S

[SYSTEMS EMERGENCIES
PROPELLER
PROPELLER OVERSPEED
Throtle . . . . . . . . . . . . . . . . .RETARD
OIll Prassure e e e .o ... u ... . . .CHECK
Propeller . . . . . . . DECREASE RPM, re-set if any control available
Alespeed . . . . . . . . . .« + + . . . . HEDUCE
Throttle .+« . . . . .ASREQURED to maintain RPM below 2500 RPM
FUEL
LOW FUEL FLOW
Check mixture .« o+« « « « W« <« W« . « . . .ENRICH
FuelSelector . . . . . . . . . . . . . .SWITCHTANKS

If condition persists, use Fuel Boost Pump as necessary. LANDING should be made as soon
as PRACTICABLE.

ELECTRICAL

ALTERNATOR OVERVOLTAGE
(Alternator warning light illuminated steady and Alternator Field circuit breaker

tripped.)
Alternator Fleld Circult Breaker c m o = w = = w = « REGEL
If circuit breaker will not reset, the following procedures are required:

ISSUED 6 -94 3-1
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1. Reduce electrical load, as required, to maintain essential systems.
2. Continue flight and LAND, when PRACTICABLE, to correct malfunction.

| NOTE |
The only source of electrical power is from the selected battery. Monitor battery
voltage (min. 18V) and switch to other battery when necessary.

ALTERNATOR OUTPUT LOW
(Alternator warning light flashing)

REDUCE ELECTRICAL LOAD

If annunciator light still flashes:
Alternator Field Switch . . . . . . . . . OFF

1. Reduce electrical load, as required, to maintain essential systems.
2. Continue fiight and LAND, when PRACTICABLE, to correct malfunction.

| NOTE |
The only source of electrical power is from the selected battery. Monitor
battery voltage (min. 18V) and switch to other battery when necessary.

Battery endurance will depend upon battery condition and electrical load on battery. If one
battery becomes depleted, switch to other battery.

LANDING GEAR

FAILURE OF LANDING GEAR TO EXTEND ELECTRICALLY

Airspeed ; ; : ; :
Landing Gear Actuator Circuit Breaker PULL
Landing Gear Switch . ; ; : s ; ; ; . DOWN
Gear Manual Emergency Extension Mechanism . LATCH FORWARD/LEVER BACK

. . . j ) : to engage manual extension mechanism

140 KIAS or less

| NOTE |
Slowly pull “T” handle 1 to 2 inches (2.5 to 5.1 cm) to rotate clutch mechanism
and allow it to engage drive shaft.

; : p PULL (12 to 20 times)
: : and RETURN until gear is down and locked

. 5, ) GEAR DOWN light ILLUMINATED; STOP when resistance is felt.
Visual Gear Down Indicator . . g ; CHECK ALIGNMENT

'by vieWing from directly above indicator

T-Handle

s it s s o

~ CAUTION~

Continuing to pull on T-Handle, after GEAR DOWN light ILLUMINATES, may
bind actuator; electrical retraction MAY NOT be possible until binding is
eliminated by ground maintenance. Return lever to normal position and secure
with latch. Reset landing gear actuator circuit breaker.
MU
/WARNING//

/
‘ T
Do not operate landing gear electrically with manual extension system engaged

Do not fly craft until maintenance/inspection is done on landing gear system.
FAILURE OF LANDING GEAR TO RETRACT

AIRSPEED . . ) . . . . i " Below 107 KIAS

GEAR Switch ; g UP Position

GEAR FAILS TO RETRACT — GEAR HORN - SOUNDING;
GEAR ANNUNCIATOR LIGHT & GEAR SAFETY BY-PASS LIGHT — ILLUMINATED

3-12 REV.E 985 ISSUED 6 -94
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M20R EMERGENCY PROCEDURES
GEAR SAFETY BY-PASS SWITCH . « + 4+« +« +« . . . DEPRESS
BmE e EhE Ty HOLD until landing gear is fully retracted
"GEAR UNSAFE" and "GEARDOWN" Lights . . . . . . . EXTINGUISPI-LI;:_E

"GEAR RELAY" Ckt. Bkr . e e m BB m B R B A
. 4+ o« « 4 _« «_ .+ . . (Waming Hom and Gear By Pass light will go OFF)
Check "Alrspﬁgdc%a{aat{ Swilch" or other malfunction as soon as practicable.

“GEAR RELA PUSH IN
WHEN READY TO EXTEND LANDING GEAR

Airspeed ™ . . BELOW 140 KIAS

Gear Relay C/B s 5w 3 3 0§ % B 0§ 3 6 8§ % % 5 i 3 RESET

LandingGearSwitch . . . . . . . . . . . . . . . . DOWN

GearDownlight . . . . . . . . . . . . . . . ILLUMINATED

| NOTE |

If above procedures do not initiate retraction process, check gear emergency
manual extension lever (on floor) for proper position.

GEAR FAILS TO RETRACT — GEAR HORN - DOES NOT SOUND
GEAR ANNUNCIATOR LIGHTS & GEAR BY-PASS LIGHT ~ NOT ILLUMINATED

GEAR EMERGENCY EXTENSION LEVER (on floor)  Verify LATCHED in proper plglszﬁsig_r%

GEARACTUATORC/B . . e G e e !
b W W R ¥ BB Gear should retract if C/B was tripped
FLIGHT . .« « « « +« +« +« « « . . . CONTINUE (if desired)
When ready to extend landing gear at next landing:
AIRSPEED . . . . . . . . . . . . . . . . . Below140KIAS
GEAR SWITCH ; DOWN Position

If gear will not extend electricaily at this time, refer to FAILURE OF LANDING GEAR TO
ND ELECTRICALLY (previous page).

VACUUM

When “HIVLO VAC" annunclator light illuminates (flashing or steady), vacuum operated
instruments are considered to be unreliable, Push stand-by vacuum Ypum switch ON, The
flashing H/LO VAC annunciator light should extinguish and the STBY VAC annunciator will
illuminate. The vacuum operated gyro instruments will be operating on the stand-by vac-
uum system. The steady RED annunciator light may not extinguish when the sland-by
vacuum switch is ON. Continue flight, monitor non-vacuum gauges. Have vacuum system
inspected prior to next flight.

OXYGEN

In the event of oxygen loss above 12,500 fi. return to 12.500 ft as soon as feasible.
Refer to SECTION X for the physiological characteristics of high altitude flight.

ALTERNATE STATIC SOURCE

The altemate static air source shoukd be used whenever It Is suspecled (hal the normal static air
sources are blocked. Selecting the allemate static source changes the source of static air for the
altimeter, airspeed indicator and rate-of-climb from outside of the aircraft to the cabin interior.
When altemate static source is in use, adjust indicated airspeed and altimeter readings according
to the appropriale altermate stalic source airspeed and altimeter calibration tables in TION V.
The allemale static air source valve is located on the instrument panel below pilot's control wheel

shaft.
| NOTE |
When using Alternate Static Source, pilot's window and air vents
MUST BE KEPT CLOSED.
Altenate Static Source . . ., . . . . . . . . . . . . PULLON
Airspeed and Altimeter Readings . . . CHECK Calibration Tables (Ref SECTION V)
ISSUED 6 - 94 REV.F 9 - 96 3-13
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[UNLATCHED DOORS IN FLIGHT

CABIN DOOR

If cabin door is not properly closed it may come uniatched in flight. This may occur during
ouust after take-off. The door will trall in a position approximately 3 inches (7.6 cm) open,
but the flight characteristics of the airplane will not be affected. There will be considerable
wind noise; loose objects, in the vicinity of the open door, may exit the aircraft. Retum to
the field in a normal manner. If practicable, secure the door in some manner to prevent it
from swinging open during the landing.

If it is deemed impractical to retum and land, the door can be closed in flight, after
reaching a safe aftitude, by the following procedures: :

Ajrsread ol T e D v G e e s s w ow om w3 x s s = DRKIAS
Pilot'sStomWindow . . . . . . . . . . . ..., ... . . OPEN
Aircrat . . . . . . . . . . RIGHTSIDESLIP (Right bartk with left rudder)
Door .+ +« + « . . PULLSHUT& LATCH

BAGGAGE DOOR

If baggage door Is not properly closed, it may come unlatched in flight. This may occur
during or after takeoff. The door may open to its full open position and then take an
intermediate position depending upon speed of aircraft. There will be considerable wind
noise; loose objects, in the vicinity of the open door, may exit the aircraft. There is no vgiy
to shut and latch door from the inside. Alrcraft flight characteristics will not be affected;
fly aircraft in normal manner; LAND AS SOON AS IBLE and secure baggage door,

Baggage Door latching mechanism . . VERIFY MECHANISM PROPERLY ENGAGED
(inside latching mechanism) then shut from outside aircraft.

LIGING

THITHTIIT

{IWARNING//

AN s
DO NOT OPERATE IN KNOWN ICING CONDITIONS.

The Model M20R is NOT APPROVED for flight into known icing conditions and operation
in that environment is prohibited. However, if those conditions. are.inadvertently encoun-
tered or flight into heavy snow is unavoidable, the following procedures are recommended
until further icing conditions can be avoided: '

INADVERTENT ICING ENCOUNTER
PR = 2 & & & wrw o« w s om owm e om o ow ® ¥ eew.s . JON
PropellerDe-lce . . . . . . . . ... . . . . . ON(finstalled
AltemateStaticSource . . . . . ., . . . . . . . ON/(if required
Cabin Heat & Defroster . . . .. i Fonos o ton LA oL . o ON
EngineGauges . . . . . . . MONITOR for any engine power reduction
Tum back or change altitude to obtain an outside air temperature less canducive to ic-
lng— - v s B 37 - ° Y ae -

Move Fmpallar control to maximum RPM to minimize ice build-up on propeller blades. If
ice builds up or sheds unevenly on propeller, Vibration' will occur., If excessive vibration
is noted, momentarily reduce engine sg%eﬂ wit ?mpamer control to bottom of GREEN
ARC, then rapidily move control FULL ;

| NOTE |

Cycling RPM flexes propeller blades and high RPM increases centrifugal
force which improves propeller capability to shed ice.

As ice builds on the airframe, move elevator control fore and aft slightly to break any ice
build-up that may have bridged gap between elevator hom and horizontal stablilizer.
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Watch for signs of induction air filter blockage due to Ice build-up; increase throttle setting
to maintain engine power.

| NOTE]
If ice blocks induction air filter, alternate air sysem will open automaticallly.

With Ice accumulation of 1/4 inch or more on the airframe, be prepared for a significant
increase in alrcraft welght and drag. This will result in significantly reduced crulse and
climb performance and higher stall speeds. Plan for higher approach speeds requiring
higher power settings and longer landing rolls.

"~ CAUTION- 'V

Stall waiming system inay be inoperative.

_ |NOTE| - o
The defroster may not clear ice from windshield. If necessary open pilot's
storm window for visibility in landing approach and touchdown.

With ice accumulations of 1 inch or less; use no more than 15° wing flaps for approach -
and landing. For ice accumulation of 1 inch or more, fly approaches and landing with flaps
retracted to maintain better pltch control. Fly approach speed at least 15 knots faster than
nomal, expect a higher stall ?eed resulting in higher touchdown speed with longer
landing roll. Use normal flare and touchdown technique.

Missed approaches SHOULD BE AVQIDEb whenéver possible because of severly re-

duced climb performance. If rgc};mund Is mandatory, apply full power, retract landing-
gear when obstacles are cleared; maintain 80 KIAS and retract wing flaps.

—— AVOID FURTHER ICING CONDITIONS ——

[EMERGENCY EXIT OF AIRCRAFT)|

CABIN DOOR

PULL latch handle AFT.
OPEN door and exit aircraft.

BAGGAGE COMPARTMENT DOOR (Auxitiary Exit)

Release (Pull UP) rear seat back latches on spar.
Fold rear seat backs forward, CLIMB OVER.
PULL off plastic cover from over inside latch.
PULL latch pin.

Pull red handle.

OPEN door and exit aircraft.

To VERIFY RE-ENGAGEMENT of baggage door, outside, latch mechanism:

Open outside handie fully.

Close inskle RED handle to engage pin into cam slide of latch
mechanism.

Place latch pin in shaft hole to hold RED handie DOWN.

Replace cover.
CHECK & operate outside handle in normal manner.
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M
/(WARNING//
(T

Up to 2,000 ft. altitude may be lost In a one turn spin and recovery;
STALLS AT LOW ALTITUDE ARE EXTREMELY CRITICAL.

|NOTE|
The best spin avoidance technique Is to avold flight conditions conducive to
apin entry. Low 8 flight near stall should be approached with caution
and excessive flight control movements In this flight regime should be
avolded. Should an unintentional stall occur, the aircraft should not be
allowed to progms into a deep stall. Fast, but smooth stall recovery will
minimize the rigk of ressing Into a spin. If an unusual post stall attitude
develops and results in a spin, quick application of antispin procedures
ghould shorten the recovery.

INTENTIONAL SPINS ARE PROHIBITED.
In the event of an inadvertent spin, the following recovery procedure should be used:

Throttle : PR T . RETARD to IDLE
Allerons : g i ; T .. NEUTRAL
Rudder . 2 : g . . Apply FULL RUDDER opposite direction of spin
Control Wheel 5 . . . . FORWARD of neutral In a brisk motion

ADDITIONAL FORWARD elevator control may be required If rotation does not stop.

— — HOLD ANTI-SPIN CONTROLS UNTIL ROTATION STOPS — —

Wing Flaps (if extended) ] ; TR~ .RETRACT as soon as possible
Rudder A ‘ . ; ; ; PR .NEUTRALIZE when sgln stgg?
Control Wheel : y . " : . SMOOTHLY MOVE

to briné the nose up to level flight attitude.

[OTHER EMERGENCIES]

Refer to SECTION IX for Emergeancy Procedures of Optional Equipmant.
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M20R NORMAL PROCEDURES

{INTRODUCTION|

This sectlon describes the recommended procedures for the conduct of normal operations
for the airplane. All of the required (FAA regulations) procedures and those n / for
operaﬂo:nc:f a:’ha alrplane as determined by the operating and deslgn features of the airplane
are pres )

These procedures are provided to present a saurce of reference and review and to y
information on procec,uros which are the same for all aircraft. Pilots should famlllarize
themselves with the procedures given In this section In order to become proficlent In the
normal operations of the airplane.

Normal procedures assoclated with those optional systems and nﬁulpmant which require
handbook supplements are provided by SECTION IX (Supplemental Data).
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SPEEDS FOR NORMAL OPERATION|

Unless otherwise noted, the following :’Jeeds are based on a welght of 3368 pounds and
m&nbe used for any lesser welght. However; to achleve the performance speclfied In
SECTION V for takeoff distance and climb performance, the speed appropriate to the

particular welght must be used.

TAKEOFF:
Normal Climb Out i om ow s ow @ e ow w = w= = = SOS0KIAS
Short Fleld Takeoff, Speed At 50 Ft. Poe .+« .+ . W .. .T5KIAS

ENROUTE CLIMB, GEAR and FLAPS UP: - | ‘
Best Rate of Climb e .. ... o 108KAS

Best Angle of Climb s s m ow W m ® § R e s Ve g ey 6 KIAS

LANDING APPROACH (3200 Ibs.):

Normal Approach, Flaps 10 degrees .+« « « . . . . .BOKAS
Normal Approach, Flaps 33 degrages .+« +« + +« . . . .T5KIAS
Short Fleld Approach, Flaps 33 degrees .« « « .« . . . L.TO0KAS

BALKED LANDING (3200 Ibs.):
MaﬁmumPower.Hapsiodegréés « + + + « « « .+ . .B5KIAS.

MAXIMUM RECOMMENDED TURBULENT AIR PENETRATION SPEED:

3368 Ibs./1528 Kgs e e e e ... .. 127TKIAS
VI 3200 bs/1452Kgs . . . . . . . . . . . . . 123KAS
2900 Ibs./1315 Kgs s o o= ox omow s m % = @ % = HFKAS
2600 Ibs./1179 Kgs O L 7Y
2400 Ibs./1089 Kgs e . E:mn =D . . 106 KIAS

DEMONSTRATED CROSSWIND VELOCITY:

Takeoff or Landing s i s 3 om o owm m o om s s s 3 » 13Knots
i 5 ® K . (This Is NOT A LIMITATION, only a demonstrated number'

(See CROSSWIND COMPONENT CHART, SECTION V)
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| PREFLIGHT INSPECTION

1. Cockpit -

Gear Switch \ . . ’ ; : \ . " . DOWN
Magneto/Starter Switch . . ; . . : . : , OFF
All Rocker Switches ; . . . . : . : ! OFF
Master Switch ; ; . . . ] ] . , . ON
All Circuit Breakers . : . . . g ] . . . IN
Battery Select Switch - - : A y SELECTfrom1to2or2to1.

CHECK Voltmeter after each selection. Leave on Battery with highest voltage.

Internal/External Lights . . ; i . 3 v HECK operation
; : ; : (Check for ammeter fluctuations as each light is checked)
Pitot Heat Switch G , ; ; 2 i p ; ON
4 F A ; (Check Pitot Heat annunciator light illuminated BLUE *)
Fuel Quantity Gauges . 3 . ; ; ; 3 CHECK QTY
Fuel Selector
It is recommended that wing tank sumps be drained grior to draining gascolator.
: . . ; z : Rt. Tank: Pull Gascolator ring (5 seoonds;
y : ! i i : ; Lt. Tank: Pull Gascolator ring (5 seconds
Oxygen Supply Control Knob (if installed) . . : . : OFF
Oxygen Pressure Gauge . ; " . : . ; . CHECK
Verify adequate oxygen supply for trip, Sif use of oxygen is anticipated),
refer to oxygen duration chart (Fig. 7-13
Also check that face masks and hoses are accessible and in good condition.

2. Right Fuselage/Tailcone

Oxygen Filler Access Door and Filler Cap . i ; P . SECURED
Battery # 2 Access Panel. . . g A ; : ’ SECURED
Instrument Static Pressure Port. . ; : : ; UNOBSTRUCTED
General Skin Condition . ; ; : : : ; ; INSPECT
Tailcone/Empennage Access Panel . : . . ; : SECURED
Tail tiedown rope/chain . ; ; ’ ‘ ; . ; REMOVE
3. Empennage

Elevator and rudder attach points and control linkage attachments . INSPECT
Empennage Freeplay-Vertical/Horizontal . ; ; ; : INSPECT

INSPECT

General skin condition : ;
. ; i g Remove ice, snow, or frost,

* If TKS system is installed , pitot heat annunciator will iluminate AMBER when switch is
ON and Pitot Heat has failed. Annunciator will not be illuminated when switch is ON and
system is operating properly.
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4, Left Fuselage/Tailcone

Cabin Fresh Air Vent (Dorsal Fin)
Tailcone/Empennage Access Panel
Instrument Static Pressure Port.
Avionics/Battery # 1 Access Panel
Auxiliary Power Plug Access Door
Static System Drain

General Skin Condition

5. Left Wing

General Skin Condition .
Wing Flap & attach points .
Aileron & attach points
Control linkages .

Wing Tip, Lights and Lens .
Fuel Tank Vent ;
Pitot Tube

Landing/Taxi Lights
Stall Switch Vane .
Fuel Tank

The optional visual fuel %1

purposes only; D

MOONEY
M20R

UNOBSTRUCTED

SECURED

UNOBSTRUCTED

SECURED

SECURED

PUSH PIunger UP (Hold 3-5 Seconds)
; INSPECT

INSPECT-Remove ice, snow, or frost.
. . INSPECT
INSPECT

INSPECT

; INSPECT

UNOBSTRUCTED
UNOBSTRUCTED/SECUHED
(Heat element Operative)
INSPECT Lens & Bulbs

- CHECK operation

CHECK QUANTITY/SECURE CAP

| NOTE |

antity gauge is to be use for pattial refueling
NOT use for preflight quantity check.

Tiedown rope/chain . REMOVE
Wheel chock . ; i . i REMQVE
Left Main Landlng Gear shock dlscs tire & doors . : . : INSPECT
Fuel Tank Sump Drain . DRAIN

Use sampler cup to VERIFY fuel is free of water sediment & other contamlnatlon
VERIFY proper fuel (BLUE/ 00LL)(GHEEN/1 00 octane).

Some diesel may be BLUE, Verify by smell and feel that 100LL is being used.

VERIFY dram closes and does not leak.

Pitot System Drain . PUSH plunger UP, (Hold for 3-5 seconds)

6. Left Cowl Area

Windshield

Cabin Air Inlet .

Left Side Engine Cowl Fasteners
Exhaust Pipes .

Engine Oil Filter Door |

| NOTE |

. CLEAN
UNOBSTRUCTED

. SECURED

> INSPECT SECURED
OPEN & INSPECT AREA

The engine compartment must be free of foreign objects which could result in
possible over heating and serious damage to the engine.

Engine Oil

Enétne Oil Filler Door
Cooling Air Inlet

7. Propeller/Spinner & Front Cowl Area
Propeller/Spinner

Prop De-lce Boots (|f mstalled)
Induction Air Inlet/Filter .

Nose gear, shock discs, tire & doors
Wheel chock . .

4-6 REV.C 9-94
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8. Right Cowl Area

Right Side Engine Cowl Fasteners " ; ; : SECURED
Cooling Air Inlet . y ‘ ‘ ’ : Venfy UNOBSTRUCTED
Windshield . . . ; : . . . . CLEAN
Cabin Air Inlet . . . . . . " ’ UNOBSTRUCTED
9. Right Wing

Fuel Tank Sump Drain . ‘ DRAIN

Use sampler cup to VERIFY fuel is free of water sediment & other contamination.
VERIFY proper fuel (BLUE/100LL) (GREEN/100 octane).
SEE: CAUTION on diesel fuel on previous page
VERIFY drain closes and does not leak.

Right main gear, shock discs, tire & doors . . . . . INSPECT

Wheel chock . . . . . . REMOVE

General Skin Condttlon . . . INSPECT Flemove ice, snow and frost.

Fuel Tank . . . . . CHECK QUANTITY/SECUHE CAP
| NOTE |

The optional visual fuel quantity gauge is to be use for partial refueling
purposes only; DO NOT use for preflight quantity check.

Tiedown rope/chain . . ; ; ; i ; - . REMOVE
Fuel Tank vent . . ; . ; ; . : UNOBSTRUCTED
Landing/Taxi Lights . ; ; y ; i INSPECT Lens & Bulbs
Wing tip, lights and lens . ; ; ' ; ‘ ; ; INSPECT
Aileron and attach points . ; . . ; . : i INSPECT
Wing Flap and attach pomts . ; ; . : ; ; INSPECT
Control linkages ; . . . : . . : INSPECT

10. Baggage Door Area
Baggage Door . . - 3 VERIFY SECURED

(VEHIFV inside handle is properly secured)
; (CHECK outside handle operation)

RETURN TO COCKPIT — MASTER/ROCKER SWITCHES . . . OFF

| BEFORE STARTING CHECK |

Preflight Inspection . COMPLETED
Seats, Seat Belts/Shoulder Harness (1 occupant per restralnt) ADJUST & SECURED
Magneto/Starter Switch . . OFF
Master Switch . . i . . i : - : : OFF
Alternator Field Switch . ; ! ; s : . : ; OFF
Radio Master Switch . ; : : % . ; » . OFF
Fuel Boost Pump Switches 4 S ; : : . OFF
Directional Gyro (slave/free SWItCh) ; SLAVED (If installed)
Circuit Breakers . ’ : L : y CHECK - ALL IN
ELT Switch . : : - g . ; - : : ARMED
Rocker Switches . ; ; : ‘ 3 . . . ‘ OFF
Alternate Static Source . : : A 3 - ’ . Push OFF
Throttle . . . ; : 4 . CLOSED
Propeller . . . ' y : . FULL FORWARD (HIGH RPM)
Mixture . ¢ : : : : . . IDLE CUT-OFF
Parking Brakes . . . ; : : : i . ; SET
Wing Flap Switch . . ; ; : 3 ; g ; FLAPS UP
Defrost ; ; . i i : . ; : ; PUSH OFF
Cabin Heat . ; y ; X ; ; ; ; : PUSH OFF
Cabin Vent ; : ; ; g ) ’ ; ‘ AS DESIRED
Fuel Selector . ; ; ; y y ’ ; . FULLEST TANK
All Rocker Switches . : ; ’ . . . . . OFF
Landing Gear Switch . ’ " ¥ . . . DOWN POSITION
ISSUED 6 -94 REV.E 9-95 4-7
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SECTION IV MOONEY

NORMAL PROCEDURES M20R
RED Emergency Gear Extension Handle . . . . . DOWN AND LATCHED
Internal Lights v ¢ s w5 @ . OFF
PassengerBriefing . . . . . " COMPLETED

. (Emergency and general information briefing)
Refer to SECTION 9 for Optlonal Eqmpment Procedures and Checks.

Obtain local information prior to engine start.

ENGINE START

P e o D

~ CAUTION~
When either batte vollng: is low, inspection should be conducted to
determine condition of battery and/or reason for battery being low.
Replacement or servicing of batteries is essential and charging for at least
one hour should be done before engine is started, Batteries must be
serviceable and IT IS RECOMMENDED THAT BATTERIES BE FULLY
CHARGED TO OPERATE AIRCRAFT. Electrical components may also be
damaged if aircraft is operated when batteries are low.

| NOTEI

When starting engine using the a sproved external power source, no special
starting procedure is necessary. Use normal starting procedures below. DO
NOT START ENGINE IF BOTH BATTERIES ARE INCAPABLE OF STARTING
I ENGINE. Recharge dead batteries for at least one hour (at 3-4 amps) before
starting engine. Only No. 1 battery (left side of tailcone) is connscted to the
Auxiliary Power plug.

Before Starting Checkllst P W e W R s e Gk b B COMPLETED
Throttle . . £ M Ne & e e e W . FULL OPEN
OARlEr . <« v & W cw owe o W o R FULL PAD (High RP
Mixture . . . . . . . . . . . . . . FulForward (RIC
Master Switch v e qe w e & & & % ON
Altemnator Field Switch . . . . . ON
Annunciator Lights . . . . PRESSTO TEST. (Al llghts should illuminate)
Low Fuel Boost Pump Switch . . . . . ON during engine starting sequence
~ CAUTION~

e e

For engine operation at outside air temperatures below -25° C (-1 3°F), the
engine and engine oil should be preheated to at least -25° C (-13°F) before
the engine is started.

Throttle . . . . . . . . . . . . . . . |IDLEPOSITION
Propeller Arca . g ¢ oy Pl e NI CLEAR
Magneto/Starter Switch . . . . . . . TURN & PUSH to START,

e e release to BOTH when engine starts.
If No. 1 batlery ‘will not start engine . W OB - . SELECT No. 2 battery

| NOTE |

COLD ENGINE START - Low fuel boost pump ON during "Start" sequence.
Tum low fuel boost pump OFF when engine obtains smooth operation.

| NOTE|

“START POWER" warning light should illuminate when Magneto/Starter
switch is in “START” position.

| NOTE]

Cranking should be limited to 30 seconds, and several minutes allowed
between cranking periods to pemmit the starter to cool.

4-8 REV.E 9-95 ISSUED 6-94
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MOONEY SECTION IV

M20R NORMAL PROCEDURES
Throttle ; &« + 4 « « 2w + « W+ « . . IDLE®OO- 700 RPM
* Engme Qil Pressure a CHECK in GREEN ARC

lr'mimmum oil pressure (10 PSI) is not indicated within 30 seconds,
; ;W aecomplish engine shutdown procedtg?:sF

Low Fuel Boost Pump Switch .
* Ammeter . . : . CHECK
. Tum LDG LT ON & observe Negallve movement of needle,
* interior/Exderior Lights . . . % SIRED
* EngineIlnstruments . . . . . . . . . . . . CHEC
* Fuel Flow Indlcalnr ... L. . L . . . . . TEST/RESET o}If desggdﬁ
* Throttle . . T 900/1000
“Mixtuore . . . . . . . . . . . ADJUSTFORSMOOTH OPERATION

.

~ CAUTION~

W e e

Do not operate engine above 1000 RPM unless oil temperature is 75° F
{24°C) minimum. peration of engine above 1000 RPM at temperatures
below 75° F (24°C) may damage engine.

FLOODED ENGINE START
Throttle................... 1/ 2 OPEN

Mixture . § e e 0 IDLE CUTOFF
Low Fuel Boost Pump Switch . . . . . . ON-8-10 SECONDS THEN OFF

MagnetoiStarler Swnlch N . TURN & PUSH to START
. . N s s . release to BOTH when engine starts.

Mixture . . . L W T Slowly advance toward RICH until engine staris
IDLE 600 - 700 RPM

Throttle
SEE ENGINE START PROCEDURES ABOVE * FOR REMAINING SEQUENCES,
WARM ENGINE START

TS, . o 5 G o B R e B @ 8 . . . 12to1inch OPEN
Mixture . ol LEi R & ¥ . _Full Forward (RIiC
Low Fue| Boost Pump Switch . . . . . . ON-(TOCLEAR FUEL VAPORS
Low Fuel Boost Pump Switch . .

Magnetolsmrter Mch . e, (B \MTHIN 1-2 SECONDS TURN & PUSH to START

release to BOTH when engine starts.
IDLE 600 - 700 RPM

Thro
SEE ENGINE START PROCEDURES ABOVE * FOR REMAINING SEQUENCES.

HOT ENGINE START

THORE .. & . o 5 5 5 & & 5 8 5 3 5 » 8 w v s PULONEN
MW ;. e e e S e F & owm s IDLE CUT-OFF
BoostPump . . . . . . . . . . HIGH for 5 sec. or LOW for 15 sec.
Eloost Pump B oA & G # B = K OFF

Throttle . . w K i & : . IDLE POSITION
Mixture . w5 8 e s s v w e w e = FullFomwend RIC
Magne!o!Starter Switch . . . . . . . . TURN & PUSH to

. . . . . . .  releaseto BOTH when engine s!ar!s

Throttle IDLE 600 - 700 RPM

SEE ENGINE START PROCEDURES ABOVE * FOR REMAINING SEQUENCES.,

BEFORE TAXI
Engine Start Checklist . . . . . . . , . . . . . . . COMPLETED
Radio Master Switch . . . . . . . . . . . . . . . ON
Elevator TimSwitch . . . . . . . . . . . . . . . ON
Intemal!Exlemal Lights . . « « « « & & 3 &5 &% As Desired
Directional Gyro . . . . . . SETorSlave switch ON
Stand-by Vacuum Pump Operalronal Check
Stand-by vacuum operauunal indtcator red bullon VISIBLE
STBY VAC Swilch Y W W BT ON

ISSUED 6 - 94 REV.F 9-96 4-9
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SECTION IV MOONEY
NORMAL PROCEDURES M20R

BEFORE TAXI (con't.)
Stand-by vacuum operational indicator red button - NOT VISIBLE

STBY VAC Switch T T ¢ .
Instruments . . . . . . 4 s v s 4 e e e s Normal Operation
Radios . . . . . . . . . . « « 4+ « « . . CHECKEDandSET
Allmelar & 5 i & 5 v @ gk m Bog W R Eow Y
FuelSelector . . . . . . . SWTCH TANKS verify engine runs on other tank
CabinHeat . . . . . . . . . . . . . . . « . . ASDESIRED
Dafroster ", . . . . % % & % @ & 5 ® @ op o o« v PSDCRELD
Cabinvent . . . . . . . . . . . . « +« « . . . ASDESIRED
Optional EquipmentChecks . . . . . . . . . . Reference SECTION IX

TAXI
Before TaxiChecklist . . . . . . . . . . . . . . . GOMPLETED
RudderTim . . . . . . . . . . . . . . . . . ASDESIRED
~ CAUTION~

e e e

With rudder trim in the full right position, the aircraft will tend to steer to
the right cluring taxi.

Parkingbrake . . . . . . . . . . . .+ . . .+ . . RELEASE
Brakes « « « + 4« +« « 4« « W« « « . . CHECK during TAXI

DirectionalGyro . . . . . . . . . . . Properindication during turns
TumCoordinator . . . . . . . . . . . Properindicalion during tums
Artificial Horizon . « « « . . ERECT during tums
Throttle . . . . . . . . . . . . . . . . . . Minimum power
Propeller . . . . . . . . . . . . . . FulForward (HIGH RPM)

et e

~ CAUTION~

e e S

To prevent battery depletion in prolonged taxi or holding position before
keoff, increase RPM until “AMMETER" indicates positive charge.

|BEFORE TAKEOFF|
TaxiChecklist . . . . . . . . . . . . . . . . . COMPLEIED
Barking Brake: . o oan s, can con c@c w0 e 15 00 0 5 % s s SET
FuelSelector . . . . . . . . . . . . . . . . FULLEST TANK
ThOIRE: . . & . o0 T 5 B U9 el @ G % W Rl VAL 5 o0 29 1000 RPM
Propellsr . : . Mgl @ W E B R s el ey @ @ e @ e TGRERRE
Mxture . . . . . . . . . . . . . . . . . . FULLFORWARD
AtemateAir . . . . . . . . . . . . . . . . Verfy CLOSED
Allemator Field Switch . . . . . . . . . . . . . . . VerifyON
Throttle . . . s o1, 18 2000 RPM

. . . . . . . CHECK-BOTHoL, BOTH to R, BOTH
. Verify engine operates smoothly on each magneto separalely.
(150 RPM hﬂAX

Magneto Switch’
L N B drop on each magneto, 50 RPM MAX di erence)

| NOTE|

An absence of RPM drop may be an indication of faulty magneto grounding
or improper timing. If there is doubt conceming ignition system operation,
RPM checks at a leaner mixture setting or higher engine speed will usually

- confirm whether a deficiency exists.

Propeller . . . . . . . . . . . . . . CYCLERetumn to high RPM
Ammeter . . . . . . . . . . . . CHECKPositive Charge Indication
Throttle . . . . . . . . . . . . . . . . RETARD1to 1000 RPM
Low Fuel Boost Pump Switch . . ON-Verify annunciator light will illuminate BLUE
Low Fuel Boost Pump Switch R I TR T = T o
4-10 REV. F 9 - 96 ISSUED 6 - 94
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MOONEY SECTION 1V
M20R NORMAL PROCEDURES
Elevator Trim TAKEOFF SETTING
Rudder Trim e B o oA W% X TAKEQOFF SETTING
Wing Fla%s CHECK operation.
ET AT TAKEOFF posmon (10 Degrees)

Flight Controls . . CHECK free and correct movement
Cabin Door . CHECK SECURED
Seals, Seat Bells and Shou!der Hamess SECURED
Avionics and Auto Pilot . CHECK (Refer 1o secnon m
Annunciator Lights .

Interal/External ng - AS DESIRED
Strobe LIghtszota ing Beacon . o N1 % ON
Pilots Window . i e T B TAR 5 CLOSED
Emergency Gear Extension (RED) Handle . . . . . . . DOWWN & LATCHED
oil Temperature G e e R R o (s i aC) MINTRNR
CHT 25 F(121 c minimum
Parking Brake RELEASE

TAKEOFF

Proper engine operation should be checked early in the takeoff roll. Any significant indication
of rough or sluggish engine response is reason to discontinue takeoff.

When takeoff must be made over a gravel surface, it is important that the throttie be applied
SLOWLY. This will allow the aircraft to start rolling before high RPM Is develo‘:ed and gravel
or loose material will be blown back fmm the propeller area instead of being pulled into it.

TAKEOFF (NORMAL)

Power ... % . o o & & & 4 & & » = » FETHROTILE (2500 RPM)

Annunclator . Eow oo om R e e .

Engine Instuments . . . . . . . 'CHECK for proper indications

Lift Off/Climb Speed . . . . . As specified in SECTION 5 (Takeoff Distance)

LandingGear . . . . . . ., RET CT IN CUMB eﬂar c eanng obslacles

Wing Flaps . S up
| NOTE]

If maximum perfoormance takeoffs are desired obtain full power before brake
release. Use lift off and climb speed as specified in SECTION 6.

| NOTE]
if applicable,use noise abatement procedures as required.
| NOTE|

See SECTION 5, for rate of climb graph.

CLIMB (CRUISE)

Power . . o R ORAE RN TSGR EF B 2500 RPM
Manifold Pressure . . . . s % B o8 3 om . 24 Inches
Mixure . . . . . . . . . . . . . FULL RICH or BLUE ARC on EGT
Rudder Trim . . . . . . . . . . . As Desired
Airspeed . . . . . . . . . . . . . .+ . < . . . 120KIAS
CLIMB (BEST RATE){Vy)
Power . . & 9 & 6 @ w % ‘% 5 % 3 FULL THROTTLE /2500 RPM
Mixture . . . . . . . . . . . . . FULL RICH or BLUE ARC on EGT
Rudder Trim . . . . . . . . . . . . As Desired
Airspeed . . . . . . . . . . +« v « 4w 4 « +. « . 105KIAS
ISSUED 6- 94 REV.F 9 -96 4-11
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SECTION IV MOONEY

NORMAL PROCEDURES M20R
CLIMB (BEST ANGLE)(Vx)
Power . . . . . . . . . . +« .+ . . FULL THROTTLE/2500 RPM
Midure . . . . . . . . . . « +« « + 4+« « +« . . FULRCH
RudderTim . . . . . « « @« 4 &« & % % s » « . AsDeslred
Airspeed . . . . . . . . . . . + + + +« « . . . B8KaAsS
Leaning may be required during CLIMB depending on atmospheric
conditions.
[CRUISE]
| NOTE|
Use recommended engine break+n procedures as published by engine manufacturer.
Airspeed . . . . . . . . . . . . ACCELERATE to cruise airspeed
. TED SETTING

Throttle . SELEC
ail 2 Ve (Ref. CRUISE PERFORMANCE CHARTS in SECTION 5)

| NOTE|

Prolonged climbs to high cruise altitudes during hot weather operations may result
in some fuel flow fluctuations as throttle is reduced. If fluctuations occur, tfum Low
Boost Pump Switch ON until cooling has'alleviated fluctuations.

Propeller . . . . . . . . . . . . . .SetRPMtoselectedsetlin
Mix@ure . . . . . . . . . . . . . LEANTOS50"F rich of PEAKEG

| NOTE|

Cruise operation at BEST POWER will result in a substantial increase in fuel flow,
greatly decreasing range and endurance; reference charts published in SECTION 5.

Engine instruments . . ., . . . . . . . . . . . . . CHECK

| NOTE|

Careful leaning of mixture control will result in best fuel efficiency. This
requires operating at proper EGT. Failure to do so will result in excessive fuel
bum. After leveling off at cruise altitude, set RPM for desired power setting
per Cruise Power Chart in Section V. Slowly lean Mixture until EGT reaches
peak value. Enrichen to 50°F rich of peak EGT for best power (50°F lean of
peak is best econom}; ; careful adjustments are necessary for accurate
setting. Changes in altitude or power MAY REQUIRE readjustment of EGT.

Enginetemperatures . . . . . . . . . . STABILIZE at cruise condition.
Rudder Trim As Desired

When increasm? power, always return mixture to full rich, then increase RPM before
increasing manifold pressure; when decreasing power, decrease manifold pressure before
reducing RPM. Always stay within the established operating limits, and always operate the
controls slowly and smoothly.

FUEL TANK SELECTION

Low Fuel Boost Pump Switch e ow o o w OB W OB R e . ON
FuelSelector . . . . . . . . . . . . . . . OPPOSITE TANK
Low Fuel Boast Pump Switch . AW % w o ow oo om ow oo OFF
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MOONEY
M20R

SECTION IV

NORMAL PROCEDURES

|[OXYGEN SYSTEM|
(OPTIONAL EQUIPMENT)
e

{1 WARNING //
HinRim

Greasy lipsticks and waxed mustaches have been known to ignite -
spontaneously inside oxygen masks. Passengers should be suitably advised

prior to flight.

For safety reasons NO SMOKING should be allowed in the airplane while oxygen is

being used.

When ready to use the oxygen system, proceed as follows:

Mask and Hose

De'liveriv Hose

. . SELECT - either MIC or STD
Adjust mask to face and adjust metallic nose strap for snug mask fit.

PLUG INTO OUTLET assigned to that seal.

| NOTE]

When the oxygen system is tumed ON, oxygen will flow continuously at the
appropriate rate of flow for the altitude without any manual adjustments.

Oxygen Supply Control Knob .
Face Mask Hose Flow Indicator .
. Oxygen is flowing if the indicator Is bemg forced toward the mask.

Delivery Hose
Oiyge}l Su'pply' Control Knob

UNPLUG from outlet when discontinuin:
This automatlcally stops flow of oxygen

ON.
CHECK

use of oxygen.
m that outlet.

OFF - when oxygen Is no longer required.

i
/I WARNING //
HiTrnn

Proper oxygen flow is critical to pilot/passenger safety, especially at altitudes
above 20,000 ft. MSL. It is important to closely monitor the face mask hose
flow indicator to ensure oxygen is constantly flowing to the mask. A GREEN

indication on the flow indicator denotes proper oxygen flow. Always place the

flow indicator in a position where it is in the normal scan area of the cockpit.

Refer to duration chart (Fig. 7-13) for safe operational quantities.

ESCEN

l I

| NOTE|

Avoid extended descents at low manifold pressure setting, as engine can
cool excessively and may not accelerate satisfactorily when power is

re-applied.

NORMAL DESCENT - GEAR UP

Seats, Seat Belts/Shoulder Harness ADJUST AND SECURE
Wing Flaps . T upP
Landing Gear . up
Throttle "CHT in Green)
Propeller . a . . 2400 RPM
Mixture . . Peak EGT (Mon itor as desceg progresses)
Cylinder Head Temperature (CH'I) e s MDNITOR 250° F(121°C) mmrmum}
Airspeed . . « ESIRED(196 KIAS max

Rudder Trim . AS DESIRED
ISSUED 6-94 REV.E 9-95 4-13
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SECTION IV MOONEY
NORMAL PROCEDURES M20R

| NOTE |

Plan descents to arrive at pattern altitude on downwind leg for maximum fuel
efficiency and minuimum aircraft noise.

R e

B e

DO NOT fly in YELLOW ARC speed range unless the air is smooth.

NORMAL DESCENT - GEAR DOWN

Seats, Seat Belts/Shoulder Harness . , . " ADJUST AND SECURE
Wing Flaps . : . ; . . ’ ’ ‘ i ; uP
Airspeed. : : ; : ’ ; . DECELERATE to 140 KIAS
Landing Gear . . o ; ' . ' : ; . DOWN
Throttle : . : . . . . . Keep CHT in Green Arc
Propeller . : : ; : . . . . ; 2400 RPM
Mixture : . . . . Peak EGT (Monitor as descent pro resses}
Cylinder Head Temperature (CHT) . . . Monitor (250° F (121°C) min

Airspeed 165 KIAS or LESS.

| NOTE |
Using landing gear as a descent aid will result in a steeper descent rate
(greater altitude loss per horizontal distance traveled).

APPROACH FOR LANDING |

— i~ — o

Pt et i et e i

The airplane must be within allowable weight and balance envelope for landing
(REF. SECTION V). It will require a minimum of one hour of flight before a
permissable landing weight is attained when takeoffs are made at maximum
gross weight. If landing at a weight exceeding maximum landin we!%ht (3200

Lbs.)(1452 Kgs.) is required, see OVERWEIGHT LANDING PROCEDURE,
SECTION 1.
Seats, Seat Belts/Shoulder Harness . , : . ADJUST AND SECURE

Internal/External lights . : ; ; ’ ‘ . ; AS DESIRED
Landing Gear ; : . ; ’ ’ EXTEND below 140 KIAS
: (Check Gear Down light ON-Check visual indicator)

Mixture . ; : ; : ; FULL RICH (on final)
Propeller. : y g : . . . . HIGH RPM (on final)
Fuel Boost Pump Switches . . ) . . . . - OFF
Fuel Selector . . . . . . . ; . FULLEST TANK

. . . ‘ T/O POSITION

Wing Flaps " .
! : (FULL DOWN below 110 KIAS)

o o e e

— o Pt o

To minimize control wheel forces when entering landing configuration, timely
nose-up trimming is recommended to counteract nose down pitching moment
caused by reduction of power and/or extension of flaps.

Elevator Trim . . > . X ; . ; ” AS DESIRED

Rudder Trim . - . . . : X . > AS DESIRED

Parking Brake . ; : - ; i ; h . VERIFY OFF
| NOTE |

The parking brake should be rechecked to preclude partially applied brakes
during touchdown.
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MOONEY SECTION IV
M20R NORMAL PROCEDURES

GO AROUND (BALKED LANDING)

NN NN RN

e 1L
To minimize control wheel forces during GO-AROUND, timely nose-down
trimming is recommended to counteract nose up pliching moment as power
is increased and/or flaps are retracted.

Power + « « + « + « '« + « . .FULLFORWARD/2500 RPM)
Mixture : W om € A & % = am % Verify FULL RICH
Fuel Boost Pump Switches I ¢
Wing Flaps s ¥ . . TAKEOFF POSITION ﬂo

% 5 @ (After POSITIVE climb established
Trim . g g I NOSE DOWN to reduce forces
Alrspeed . . . . . . . . . . . + « . . . .BS5KIAS
Landing Gear .« « o« « 4« « + <« « '« +« W« . . BRETRACT
Wing Flaps e+« o« 4+« 4 4 4w« « < % RETRACT
Arspeed . . . . . . . . . . . . . . . . 105KIAS

[LANDING]

LANDING (NORMAL)

Approach for Landing Checkllst .+« o« « s+ « s« & .+ COMPLETED
Approach Alrspeed e o« @ e S ﬁactﬂed in SECTION V (Landing Distance
Touchdown ¢ & & & W o & AIN WHEELS FIRST (aligned w/ runwa

Landing Roll . v+« +« « +« 4« . LOWER nose wheel gently
Brakes y .. MINIMUM required

| NOTE]|
Landing information for reduced flap settings is not available.
See SECTION V for Landing Distance tables.

| NOTE|
If maximum performance landings are desired, use above procedures-except,
reduce approach airspeed to 70 KIAS (flaps full down) and apply maximum
braking (without skidding tires) during rollout.

| NOTE|
Crosswind landings should be accomplished by using above procedures
except maintain approach speed n;;{.\ropﬂate for wind conditions. Allow
aircraft to crab until the landing flare. Accomplish touchdown in a sl!ght wing
low sideslip (low wing into wind) and aircraft aligned with runway. During
landing roll, position flight controls to counteract crosswind.

NN NN

~ CAUTION"™

AN RN

Landing gear may retract during landing roll if landing gear switch is placed
in the UP position.

AXI AFTER LANDING|

Throttle . o« . . .« + « . . . « . .« . ASBEQUIRED
Fuel Baost Pump Switches o @ o A W 4 B W & . = 5 . OFF
Wing Flaps . . « .« .+ . . . . . . . . . . RETRACT
Elevator Trim -« « « + < . .+ . . . .TAKEOFF SETTING
Avlonlcs/Radios . « « « + <« « . . . .« . . ASBREQUIRED
Interlor/Exterior Lights . e % O % @& % & 3 @ w JASDESIRED
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SECTION IV

MOONEY

NORMAL PROCEDURES M20R
SHUTDOWN|
Parking Brake " . . . . SET
Throttle = . IDLE RFM
Radio Master Switch . . OFF
Interior/Exterlor Lights : . OFF
Pitot Heat ! : OFF
Magneto/Starter Switch .GROUNDING CHECK
Mixture % . . IDLE CUT-OFF
Alternator Fleld Switch ; : . OFF
Master Switch : . OFF
Magneto/Starter Switch . OFF
{SECURING AIRCRAFT]
Magneto/Starter Switch VERIFY OFFI Ke remcwed
Master Switch ; RIFY OFF
Radio Master Switch . Verify OFF
Electrical Switches R < T B . Verify OFF
Interior Light Switches ; . : ; . ” . VERIFY OFF
Parking Brake : : i % . RELEASE - INSTALL WHEEL CHOCKS
Extended parking . CONTROL WHEEL SECURED
: . ) ) ; with seat belts, cabin vents closed;
Cabin Windows and Doors CLOSED AND LOCKED
TIE DOWN AIRCRAFT at wing and tail points.
4-16 ISSUED 6 -94
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MOONEY SECTION V
M20R PERFORMANCE

IINTRODUCTION]

The purpose of this section is to present the owner or operator with information needed to
facllitate planning of flights with reasonable accuracy.

The Performance Data and charts presented hereln are calculated, based on actual flight
tests with the alrplane and engine in good condition and the engine power control system

%I;opeﬂ adjusted.
e flight test data has been corrected to International Standard Atmosphere conditions and

then expanded analytically to cover various airplane gross welghts, operating altitudes, and
outside air temperatures.

it Is not possible to make allowances in the charts for varying levels of pilot technique,
proﬂcm or environmental conditions. Mechanical or aerodynamic changes are not
autho because they can affect the performance or flight characteristics of the airplane.
The effect of such things as soft runways, sloped runways, winds aloft or airplane configura-
tion changes must be evaluated by the pilot. However, the performance on the charts can
r?neo gu gapfqeé% Hby following the stated procedures In a properly maintained, standard

Examples are given to show how each chart is used. The only charts with no example are
those where such an example of use would be repetitive.

To obtain effect of altitude and OAT on aircralt performance:
1. Set altimeter to 29.92 and read “pressure altitude”.

2, Using the OAT grid for the applicable chart read the corresponding effect of OAT on
performance.

Lo B

~ CAUTION ™~

NN AN

Be sure to retumn to local altimeter setting In calculating aircraft elevation
above sea level. '

OPERATIONAL PROCEDURES FOR MAXIMUM FUEL
EFFICIENCY

For maximum fuel efﬁclsnix on the M20R, proper mixture leaning during cruise flight must
be accomplished. The TC IO-SSO-G(SI) engine in the M20R has been designed to _aualnl
maximum fuel efficlency at desired cruise power. Best power mixture (at 2400 RPM) has
been determined to Le 50°F (10°C) rich of peak EGT. EGT Is usually a more accurate
indication of engine operation and fuel burn than indicated fuel flow. Therefore, it is recom-
mended that the mixture be set using EGT as the primary reference Instead of setting to a
particular fuel flow.

The following procedures is recommended for setting cruise power and leaning to best
economy at 75% power or less.

1. After leveling off, set manlfold pressure and RPM for the desired cruise power set-
tings as shown in this SECTION. At this point, mixture is at full rich from the climb.

2. Slowly move mixture control toward lean while observing EGT indicator. If leaning
mixture toward peak EGT causes the original manifold pressure setting to change, ad-

just throttle to maintain that desired cruise manifold pressure and continue leaning
until best economy setting is obtained.

{SSUED 6 - 94 REVA 7-94 5-3
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SECTION V MOONEY
PERFORMANCE M20R

| PERFORMANCE CONSIDERATIONS |
RANGE and ENDURANCE ASSUMPTIONS

Range and endurance allowance is based on climbing at maximum continuous power to

cruise altitude. )
Range and endurance reserves of 45 minutes at cruise power have been allowed for. Other

conditions used for Range and Endurance are listed on each chart.

OPTIONAL PROPELLER DE-ICE BOOTS

With the optional propeller de-ice boots installed, expect climb performance to be de-
graded approximately 50 FPM from what is presented in the manual.

LANDING GEAR DOORS

When snow and ice are likely to be present on taxi and runway surfaces, inboard landing
gear doors should be removed. Accumulation of ice and snow could prevent landing gear

operation.
Ifiignboard landing gear doors are removed, a decrease in cruise speed and range can be
expected and should be considered in preflight planning. To be conservative the following

figures should be used:
K_msl"ilecrease of true airspeed at normal cruise power setting by approximately 5
An approximate adjustment to range data shown in this manual can be made based on

flight time planned with landing gear doors removed from aircraft. For example, using
the above cruise speed decrease for a 5 hour flight will result in a decrease in range of

approximately 25 N.M.:
5HRX5KTS =, . : . . : 25 N.M. reduction in range.

| MISSION PROFILE CHARTS |

The Mission Profile Charts are Pre_sented as a flight planning aid. They can provide informa-
tion to assist in the selection of altitude and power setting 10 fly as well as provide the flight
time and fuel to fly a given distance.

The charts are based aon the foliowing:

Fuel used to warmup, taxi and takeoff.

Time and fuel to climb at maximum power.

Time and fuel to cruise at the specified power setting.
Cruise with gear and flaps UP.

Time and fuel to descend at 750 FPM at 150 KIAS.
Zero wind.

Gross weight.

— e o ot S

~ Zero wind conditions seldom occur. in addition, varying atmospheric
conditions, aircraft weight, mechanical condition of the aircraft and piloting
techniques all affect the actual flight time and fuel used during a flight.

it is the pilot's responsibility to determine the actual operating conditions
and plan the flight accordingly.

5-4 ISSUED 6 - 94
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MOONEY

SECTION V

M20R PERFORMANCE
TEMPERATURE CONVERSION
160 =
1350
140 &0
130
120 S0
110 — |
100 40
=12 30
S80
70 20
&0
S0 10
40
30 — O
=0
= —10
- —20
—10
=i —-30
— 30
FANRENIELT scELSTOS

ISSUED 6-94
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SECTION V MOONEY
PERFORMANCE M20R

CROSSWIND COMPONENT CHART

CROSSWIND COMPONENT CHART
EXaMPLE! E
WIND SFEED 20 KNOTS H
ANGLE BETWEEN WIND "
DIRECTION AND FLIGHT PATH—— 35° IE
Fuight Path FEADWIND COMPONENT 16.4 KNOTS il
2 : CROSSWIND COMPONENT 11.2 KNOTS E
w |l
I.O  »
I or 10* | 20
2 T
i t ] 30° Y
0 i L0
40" ! AN
[ LA
=) f‘ ‘\@?5
o\
= e 1
7 p A &
8 inian > S
l o
o / \ | | q\“v
“ L No2 R
1] | 60
f |
& FHR 'ﬁ‘f' T I
LI @) 4 LA
1 T
2R ==
5 & [ [l | 1t 70
g L e
zo H < o
'- |-
5 R \
(=] E 1 | -
% = 1 'Y o = - 80
|
n 4
2 : i
g ol | -
o : : 90 J
|? - B
1 : =
= ! | s ] 100°
! f 1 J |
» =
'Tl I
1 by . . ’l
B FA0 iH e {:20fH A 0 FH
& 1 ) TSR 11
0 5] Lo IS 20 25 30 35 40 45 50 55 60
CROSSWIND COMPONENT IN KNOTS
DEMONSTRATED CROSS WIND IS 13 KNOTS
(THIS IS NOT A LIMITATION)
5-6 ISSUED 6 -94
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MOONEY SECTION V
M20R PERFORMANCE

AIRSPEED CALIBRATION - PRIMARY STATIC SYSTEM (GEAR UP) |

AIRSPEED CALIBRATION
PRIMARY STATIC SYSTEM
POWER ON & OFF, GEAR UP, FLAPS UP

NOTE /

200 INDICATED AIRSPEED ASSUMES /

ZERD INSTRUMENT ERROR

: /111
/

ZZ /
/

150 /
140
/ EXANPLE:

130 N GIVEN: [AS 129 KNDTS

FIND: CAS 130 KNOTS
120 /

i '
I J( T
1

CAS = CALIBRATED AIRSPEED -~ KNOTS

40 /
70

60

60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
IAS - INDICATED AIRSPEED ~ KNOTS

ISSUED 6-94 5-7
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SECTION V MOONEY
PERFORMANCE M20R

AIRSPEED CALIBRATION - PRIMARY STATIC SYSTEM (GEAR DN)

AIRSPEED CALIBRATION
PRIMARY STATIC SYSTEM
GEAR AND FLAPS DOWN

EXAMPLE:
GIVEN: TAS B0 KTS
FLAPS 10

POWER DOFF
FINDI CAS 79 KIS

NOTE: INDICATED AIRSPEED ASSUMES
ZERO INSTRUMENT ERROR

140

130

yi

119 ~——SPEED FOR
SAFELY LOVERING
g | FLAPS 10° POVER ON FLAPS

= 7

FLAPS 10° POVER OFF
FLAPS 33° POWER OFF
90 Y

/ FLAPS 33° POWER ON
B0 ‘z—ﬁ;

70

60 +
20 |

5 60 70 80 90 100 110 120 130 140
IAS - INDICATED AIRSPEED ~ KNOTS

CAS - CALIBRATED AIRSPEED -~ KNOTS

5-8 ISSUED 6-94
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MOONEY SECTION V
M20R PERFORMANCE

|AIRSPEED CALIBRATION - ALTERNATE STATIC SYSTEM|

GEAR & GEAR & GEAR &
KIAS FLAPS FLAPS FLAPS
upP DN DN
KIAS (109 (33°)
KIAS KIAS
50 3.0 0.0 -1.0
60 1.5 -1.2 2.0
70 0.0 2.2 -3.2
80 -1.8 3.2 4.5
90 -2.8 4.0 6.0
100 -3.0 4.7 -7.4
110 3.0 -5.4 -8.8
120 3.0 | - =
130 -3.6 - -
140 45 - =
150 5.1 - 2
160 -56 - .
170 6.1 - -
180 6.5 B -
190 -7.2 - -
200 7.9 - =
NOTE: .. The minus sign indicates subtraction of the given numbers from

KIAS to obtain the corrected airspeed.

CONDITIONS: Power-ON, Storm Window & Vents - CLOSED,
: . Heater & Defroster - ON or OFF

ISSUED 6 -94 5-9
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SECTION V MOONEY
PERFORMANCE M20R
I ALTIMETER CORRECTION - PRIMARY STATIC SYSTEM
SEA LEVEL 12,500 FT, 25,000 FT.
KIAS Gear & Gear Gear |Gear&  Gear Gear | Gear & Gear Gear
Flaps Dn/10° Dn/33°( Flaps  Dn/10Dn/33° Flaps Dn/10° Dn/33
UP Flaps Flaps | UP Flaps Flaps| UP  Flaps °
Flaps
50 -2 4 -3 -4 7 -4 -5 10 -5
60 -3 3 -5 -4 2] -7 -7 7 -10
70 -3 -2 -9 -5 -3 -13 -8 -4 -20
80 -4 -8 -14 -6 -12 20 -9 -17 -30
90 -8 =11 -19 -12 -17  -28 -18 -25 -43
100 -8 -11 -22 -9 -16 -33 -13 -24 -50
110 2 -5 -23 2 -7 -33 4 -11 -51
120 9 - — 13 —_ — 20 —- —_
130 21 —_ — 31 — — 47 —_ —
140 23 = = 33 - e 51 = -
150 15 — —_ 22 —_ — 33 — —
160 12 —_ — 17 — — 26 —_ —
170 9 — —_ 13 — —_ 26 —_ i
180 8 - — 12 -— — 18 — —_
190 10 —_ — 14 —_ — 22 —
200 12 — — 18 —_ = o7 = -
USRS S5 g Sy SO RS [ S

NOTE: The minus sign indicates subtraction of the given numbers from the indicated
pressure altifude to obtain correct altitude, assuming zero instrument error.

EXAMPLE:
KIAS = 110

FLAPS = 10°

INDICATED PRESSURE ALTITUDE:12,500 ft. PRESS

5-10
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MOONEY

M20R

50

70

80

90

100
110
120
130
140
150
160
170

180

SECTION V
PERFORMANCE

ALTIMETER CORRECTION - ALTERNATE STATIC
_SYSTEM _

SEA LEVEL

GEAR GEAR &
UP  FLAPS
FLAPS DN

UP  10° 33°
13 0 -4
g8 6 -1
0 -14 -20
43 23 -32
23 -32 -48
27 42 66
30 -53 -87
32 - -
-53 g ~
57 = -
H9 - -
-82 o =
05 B =
407 - -
126 - -
-146 z =

12,500 FT.
GEAR GEAR &
UP  FLAPS
FLAPS DN
UP 10° 33°
20 0 -7
12 9 -16
0 -20 29
19  -34 -47
33 -47 -M
39 62 97
43 78 127
48 - -
77 = -
-84 =] -
102 - -
128 -
139 - -
158 - -
-185 4 =
215 - -

25,000 FT.
GEAR GEAR &
UP FLAPS
FLAPS DN
UP 10° 33°
30 0 -10
18 -14 -24
o -3 -45
29 51 -72
50 -72 -108
68 -94 -148
66 -119-194
=72 -~ =
118 - -
427 &
156 - -
182 - -
211 - -
248 - -
282 - -
327 - -

NOTE: The minus sign indicates subtraction of the given number from the
indicated altitude to obtain the corrected altitude.

CONDITIONS: Power -ON, Vents & Storm Window - CLOSED,
Heater & Defroster - ON or OFF.

ISSUED
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NOTE:

STALL SPEED vs., ANGLE 0OF BANK
ASSOCIATED CONDITIONS

FORWARD C.G.
POWER IDLE

UP TO S00 FEET ALTITUDE LOSS MAY

OCCUR DURING STALL3 AT MAXIMUM WEIGHT

EXAMPLE:

WELGH

T

LANDING GEAR
FLAPS

ANGLE DOF BANK

3000 LBS (1361 KGS)
DOWN

i0°
450

STALL SPEED

725 KCAS (730 KIAS?

GROSS

ANGLE 0OF BANK

Downloaded from www.Manualslib.com manuals search engine

WEIGHT | FLAP POSITION = - =2 ==
kcas [ kias [kcas[ kias|kcas] kias [kcas[kias
B e Of 66.0 |-bé= | 710 | 715 | 785 | 790 | 935 | 540
dese wosdl F aps vee dlsas érs| ess| ess | 7es| 77.5| s10 | 920
GEAR DOWN  |s90 | 590 | 635|635 700 | 700 | 835 |84
S 625 |é2n | 670 | 675 745| 750 | sas | eos
2000 LBS | GEAR DOMN.  le1o |20 | 6s5|ess| 75| 730 | 865|875
CECReS YR |sss |sss|sos|sss|eso|eso|7es|7as
BEOE S 59.0 | 595 | 635|640 | 700 | 705 | 835 840
S22 LBl CERes don  |s8o0 |sso | eas|sas| eso’| eo0 |80 |830
CEARLSYN  |s30 | 530 | 570570 | 630 | 630 | 750 |76.0

MNVE 40 TNV "SA G33dS TTVLS
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7] TAKEOFF WEIGHT—LBS (KGS) | TAKEOFF SPEED | SPEED AT
8 s | s | TAKEOFF DISTANCE
& 3368 LBS (1528 KGS) 56 80
o 3100 LBS (1406 KG3) 54 78
- 2700 LBS (1225 KGS) 59 74 NOTE: 1. MAXIMUM DEMONSTRATED CROSSWIND IS 13 KNOTS.
: 2. CONDITIONS OF HIGH HUMIDITY CAN RESULT IN AN
- INCREASE OF UP TO 10% TO THE TAKEOFF DISTANCE.
s
80% HUMIDITY IS STD.
ASSOCIATED CONDITIONS 4500 F“‘”
POWER FULL THROTTLE/250C RPM / l B
LDG GEAR  DOWN UNTIL hf 4000
OBSTACLE CLEARED —1200
WING FLAPS 10 £ f
RWY SURF. PAVED & £ sa00: I
LEVEL, DRY % N AT / 5 L voso
o “ ) f !
b / 3000
= EXAMPLE; éﬁ“‘@é W 7 / / |
< AT 17 || ¥ \ . T 2soo§ i
2 PRESSURE 5000 FT
0] AUTITUDE ‘&/ N \ N , =4
WEIGHT 3250 8BS (1474 Kk6s) |5 N[N\ T 2 0
HEADWIND 5 KTS ol 3 \ 4 2000 & -s00
COMPONENT |~ N \ 3y v !
- o -
GROUND ROLL 1550 FT (472 M) 1 M= = -\-\—g--- / sr
7 1500
TOTAL TAKEOFF 2900 FT (8B4 M 000 L] f{ ™~ 4 L
DISTANCE ¢ ) jsee=——1 \ — : \\ N DI~ % [~400
(30 FT OBSTACLE) —] : ™~ < 1000
] ! “l\\ ~ A 4
I~
i e~ 4 —200
i ; AR =
| I i
I ]
5 & 0 —0
-30 -20 -10 0 10 20 30 40 50 3368 3100 2900 2700 0 10 20 O 50 (15.3 M)
OUTSIDE AIR TEMPERATURE — °C ASGHT — IBS o I UL L
i 1500 1400 1300
o WEIGHT — KGS

TAKEOFF DISTANCE — METERS
39V4NNS GYVH - 3ONVLSIA 44034VL
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L [P s e sl F=mE ] TAKEOFF DISTANCE — GRASS SURFACE

3368 LBS (1528 KGS) 66 gg
100 L 1408 B4
oS (1725 KGS 59 7% NOTE: 1. MAXIMUM DEMONSTRATED CROSSWIND IS 13 KNQOTS.
2, CONDITIONS OF HIGH HUMIDITY CAN RESULT IN AN
INCREASE OF UR TO 10% TO THE TAKEOFF DISTANCE.
—1600
5000 |
ASSOCIATED CONDITIONS |
POWER FULL THROTTLE/2500 RPM / ssp0 [ A
LDG GEAR  DOWN UNTIL
NG FLaP OBSTACLE CLEARED ‘ =
IN s 10° | -
RWY SURF. SHORT DRY GRASS, T
= LEVEL 1 f L =
Z 4 i e ) ss00 [T E
// N ! 'l 1000
o l » \ 4 = |
an L
© —‘ﬁ » st A w02 W
3 EXAMPLE 7 \ ~ 7 L/ pa <Zt
| /1 N P Y so0 250
OAT 17 °C kY 7 2500 D
PRESSURE 5000 a“ﬂ@ \ z » NN \ L 4 ‘ L B8
ALTITUDE \ L h N NN A / Lo W
WEIGHT 3250 LBS (1474 KGS) q p 2000 S Lgoo 15
HEADWIND 5 KIS == h N\ 4 .,7 / Y a2
COMPONENT ,,‘< LR TNORY g A - / =L x
GRAUND ROLL 1745 FT (532 M) = ; X \\ \\ "_ ,/ 1500 =
TOTAL TAKEOFF 3085 FT (843 M) 000 |17 N \\ pul -
DISTANCE L ~L R /| /]
{50 FT OBSTACLE) ot - s 1000 |-
LENE- 1 "\\ ™ A
— | [ ! [~ K —200
) | ! b - =00
4] 1 I L .
< -3p -20 =10 0 10 20 30 40 50 336B 310029002700 0 10 20 © 50 (153 W)
o QUTSIDE AIR TEMPERATLRE — C YEICHT =7LBS D S JJoSTeLE HEIHE
?’ 1500 1400 1300
© WEIGHT — KGS
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@ MAXIMUM RATE OF CLIMB
@ FULL THROTTLE, 2500 RPM, 105 KIAS, FULL RICH, GEAR UP, FLAPS UP
o 1500 EXAMPLE: P 1500
© 1400 PRESS ALT 6,000 FT ; <
= OAT 15.C /, = // 1400
1300 Sea Level WEIGHT 2,850 LBS Pl - 1300
N _— = < = |
| | N | RATE OF CUMB 1000 FPM ] /,/ A
1200 —1 o — == — 1200
1100 2?‘30'” S — ] 1100
s " N 1 _./
< 1000 4000 FTg “ o = 1000
L 60| PRESSURE_ALTITUDE 1N A A A e P
[ 6—’ i
l RN NERY gD D
< 800 1 N /, = — 00
o |l2 8000 FT S N A "
= 700 g — - 700
© (&) [ r — e o~ /
® w 600 10000 FT-g — 600
o 500 12000, FT - A S — " =1 500
5 o % N~ T — | =1 T |
300 16000 FT=<J| L ~ " - .= 300
P~
200
20078000 FT+l_ | ) = —
100 || = - e 100
o T T
0 : 0
-80 —-60 -40 -20 0 20 40 60 3300 3200 3100 3000 2800 2800 2700 2600
3368 WEIGHT — LBS
5 OUTSIDE AR TEMPERATURE — C . : =y . . .
. 1500 1450 1400 1350 1300 1250 1200
& WEIGHT — KGS

RATE OF CLIMB — FEET/MIN
SINIMTD J0 ALVH WNNIXYIA
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[44]
L CRUISE RATE OF CLIMB
m
FULL THROTTLE, 2500 RPM, 120 KIAS, FULL RICH, GEAR UP, FLAPS UP
1500 1500
EXAMPLE:
1400 PRESS ALT 2,000 FT P Y
OAT 15°C A
1300 WEIGHT 2,850 LBS = 1300
RATE OF CLIMB 923 FPM o e
1200 — = — 1200
2 1 100 PRESSURE AL TTUDE /’/ // /-’// T
< 1000 Sea Level /,/ _— - 1000<,
E ! | [ N /‘/ T :é-goo E
= | s00 — — - -
3| 2000 77 — L= .
o - 800 I T ~ ’t;;» // 800 s
o | = 700 4000 FT el 700 =
) = ~ - L | o}
L 8000 FT < == L
B | | ~N \’\ ™~ " -~ " 2
w500 \\ — e — e 500 w
g 8OO0 FT N — Lt =
400 — L~ ] — 400
10000 FT Y SN _— 1 .
300 S G S —
14000 FT | [ NN "1 L
100 i 100
g 0 \:\ i 0
= -80 -60 —-40 -20 0 20 40 B0 3300 3200 3100 3000 2900 2800 2700 2600
8 3368 WEIGHT — LBS
OUTSIDE AR TEMPERATURE — C . . , = g : y
?’ 1500 1450 1400 1350 1300 1250 1200
g WEIGHT — KGS

JONVAHO4H3d
A NOILLO3S

AN 3SINHD
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AINOOW
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)
@ TIME-FUEL—DISTANCE TO CLIMB (MAX RATE)
o FULL THROTILE, 2500 RPM, 105 KIAS, FULL RICH, GEAR UP, FLAPS UP
[e)]
e
> N 2T & < ==
N T & A s
[ 34 v e e 2] «/ - %,/é; piSTA
L) 2= 7 L1
P > / S
| < (",56/ :f / / Vs Q\é\ il
°Q° an-/ 7 T
K ! / / P L~
| & | / d 3200 LBS/1452 KG ——
l° S | - 1 T 4 2600 [BS/1179 KG-—-=-
& B ,- T T7 B
2 s 7 T 1V 4 4 S pE e TR e P
2 F s/ \ 7 A A4 EXAMPLE:
o = H—F s DEPARTURE PRESS ALT: 1,000 FT [
o o | il / 4 DEPARTURE OAT: 30°C
® % & 4 1t A CRUISE PRESS ALT: 12,000 FT
b4 & T CRUISE OAT: RLE &
& Ny WEIGHT: 3200 LBS
O & L L .[ / /
| - WA FUEL TO CLIMB: 5.0—-0.4=4.56 GALJ
%‘3, a1 ¥ TIME 7O CLIMB: 19.0-0.8=18.2 MIN
Y DISTANCE TO CLIMB:  37.2—1:7=35.5 NM
6000 I ] ,’/I
b i
i I iy
& ¥ Iﬂ it
20(30 -
L 3 1 i
1 [ [
-80—-60 -40-=20 0 20 40 60 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
- OUTSIDE AIR TEMPERATURE — G FUEL—GALLONS, TIME—MINUTES, DISTANCE—NAUTICAL MILES
e (LTERS = GALLONS X 3.785  KILOMETERS = NAUTICAL MILES X 1.B52)
=

HOSN
AINOOW

{EWIND Xvii) IO OL IONVLSI-13Nd-3WIL

3ONVINHO-H3d
A NOILO3S
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(4]
é TIME—FUEL—-DISTANCE TO CLIMB (CRUISE CLIMB_)
FULL THROTTLE, 2500 RPM, 120 KIAS, FULL RICH, GEAR UP, FLAPS UP
LT l |
3200 BS/1452 Ko
4 1178 KG ———-
PRESSURE
ALTITUDE &
= v Al € DISTANCE
16000 FT < |\Z & | o LT
T - r@ 4= ,q-—“‘g' eX. DISTANCE
; 1\ i 4 [+
2 14000 JFT / "/ ,,/ P 1 ﬂ/’
= l 4 S T I A L 1+ L
€ | 12000 7 H— 17 - )"
N | | ) S 4
10000 FT- M A A
soolo FT L “;///4'/% I| EXAMPLE:
l A7 : DEPARTURE PRESS ALT: 1,000 FTH
| : | DEPARTURE OAT: 30°C
6000 FT / ' CRUISE PRESS ALT: 8,000 FT
L g AN ' WElorT 5200 128 |
4000 kY | FUEL TO CLIMB: 4.3-0.4=3.9 GAL
— } TIME TO CLIMB: 144-1.0m134 MNF-
2000 FT I — j DISTANCE TO CLMB:  30.8—2,3w28.5 N
@ ] I r | A e v ) ) ) i T
2 J—p— T =1 T T O T e
C |-80-60-40-20 0 20 40 60 0-5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 80 85 100
o OUTSIDE AIR TEMPERATURE — C FUEL-GALLONS, TIME—MINUTES, DISTANCE—~NAUTICAL MILES
s (LITERS = GALLONS X 3786  KILOMETERS = NAUTICAL MILES X 1.852)
-
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EXAMPLE:

+6 -9 Q3aNssI

Pressure
Altitude
(Feet)

Std. Day

Cruise Alt. B00O ft.
OAT  9°C (SEE NOTE)
Power Setting Desired 75%

RPM/MP  2400/22.9
Fuel Flow 1

5.6 (Best Power)

M20R CRUISE POWER SETTINGS AND FUEL FLOWS
1. BEST POWER is 50 °f Rich of Peak.

2. ECONOMY CRUISE is 50 ‘F Lean of Peak.

Mox.

Recommended

75% Power
210 HP 182 HP

65% Power

55% Power
154 HP

45% Power
126 HP

RPM

2400

2500

2300

2400

2500 | 2300 |2400| 2500

2300

2400

2500

2300

2400

2500

Best
Fuel | ECON.

15.2

15.3

13.5

13.6

13.7(11.8|11.9[12.0

10.0

10.1

10.2

8.2

8.3

8.4

Flow | Best
POWER

17.5

17.6

15.5

15.6

15.7(13.914.0(14.1

11.7

11.8

11.9

9.6

9.7

9.8

Std. Temp.

MANIFOLD PRESS

URE — INCHES OF MERCURY

S. L.

15C S59F

27.0

26.2

25.3

24.3

23.0(22.4{21.4|20.3

19.5

18.6

17.7

16.6

15.8

15.0

2,000

11T 52F

270

25.7

24.8

23.8

22.6|22.0{21.1|20.0

19.1

18.2

17.3

16.2

15.4

14.6

4,000

7C 45F

25.2

24.2

23.2

22.3|121.7|20.8[19.7

18.7

17.7

16.8

15.7

14.9

14.3

§6-6 3 AR

6,000

3T 38F

24.7

23.6

22.8

22.0{21.2|20.3]19.2

18.2

17.2

16.3

15.3

14.6

14.0

8,000

=1C_ 31F

22.5

21.7120.7]19.8)18.7

17.7

16.8

16.0

14.9

14.2

13.7

10,000

-5T 23TF

20.2|19.3[18.2

17.2

16.4

15.8

14.6

13.9

13.4|

12,000

-9T 16T

19.5(18.7[17.9

16.7

16.0

15.6

14.3

13.6

13.1

14,000

-13C 9T

18.111 7.7

16.3

15.8

15.4

14.0

13.3

12.9

16,000

F17C 2%

16.1

15.6

15.2

13.7

13.0[12.7]

18,000

-21C -5F

15.0

13.5

12.8

12.5

20,000

=25T -12F

13.3

12.6

12.3

6L-S

NOTE: Add .4" MP for each 10°C (18°F) OAT above stand

10 °C (18 °F) below standard day temperature. .
use the next higher RPM/MP with oppropriate temperature correction to MP.

ord day temperature. Subtract .4° MP for each

If OAT above standard precludes obtaining the desired MP,
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[,]
I SPEED, POWER vs ALTITUDE
o
GEAR UP, FLAPS UP, 3200 LBS (1452 KGS)
|
2 = El%(iggPAll__? 6,000 FT
%5 - OAT 25°C / }
e POWER 75%
\8 \/ - j AIRSPEED 178 KTAS / /
- //
o L~ \
T i L~ ~ \
m el
< )
o SN AT L JAVAVAIR
‘,D — ol —~
2 T\ / /W B
T a0 I’ I/ }/ — V. r |
o %OQ o
& ” 7 1
| ST @f: \,// - ,/ 4 A k// ;1' 2 _
.4 1 | v ACACAF Al
&/ = ==
) 7
a\Jid A4 VY gsil \F
% et &
= &2 & |
2 -80 -B0 —40 —20 'o 20 40 &0 120 140 1860 180 200
© OUTSIDE AIR TEMPERATURE — C TRUE AIRSPEED — KNOTS
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“ZONVH

= Clean Configuration, 830 Gallons <337 Liters) (74 Imp. Gal) Usable Fuel CAUTION RANGE
@ Zero Wind, Range Includes Warnup, Taxl Takeof#, cm.lgubsnmgﬁg f\?}BAuLPERuANE'?mNS 3200 LBS (1452 KGS)
= Max Power Climb, Descent, Plus 45 Minutes Reserve ot Cruise Power i
T ! = s 1
o
i 2400 RPM ~75% thru 45% POWER SETTINGS.
: 2500 RPM ~ 85% POWER SETTING
R ] BEST POWER = ’ H
/ BEST ECONOMY = emmmmmmm— e | “ ’l
5 acy L
é’ ‘ / 5% 452,,
y
4l
f§ Fi / / EXAMPLE: q i
/ / S / PRESS ALT 10000 FT i !
7 AT -1°c T 4 }
/ / / / POVER €5% PWR/2400 RW/BEST POVER) I I I ! !
| — | I
2 / / NS Il RANGE 970 NM 1795 KM ssz] |/ s !
< 7 / = ; :
o 1\ ‘ ]
4 / / K7 i I" o s Bl oL ey Py o S ---E-' 4 | !
¢ 5% 1657 - L
© / oF 4 / /! A
© SIS J / /
¢ AN JARTATARN i [
7 TTTUL
(] 1
< 1l
$ P 1 I !
5% / / 4 ]
Qé? i I J .! ;‘J /
1 y
y fll /1] )
) 5% / Vs / |} i 7
| f
, & Hl' /] /’ ,”
y / 'l [ 'f L/
|
)
o |-80 -60 -40 -20 60 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
o OUTSIDE AIR TEMPERATURE -°C RANGE — NAUTICAL MILES
= (KILOMETERS = NAUTICAL MILES X 1852
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o .
' Clean Conflguration, 83,0 Gallons (337 Liters> <74 Imp, Gal) Usoble Fuel CAUTION
N Zero Wind ? Endurance Includes Warmup, Taxl To.ke:F-F Operator should compute ENDURANCE
N P + endurance based on <Standard Doy?
Max Pwr. Clink, Descent, Plus 45 Minutes Reserve at Cruise Power ectual conditions. 3200 LBS (1452 KGS)
2400 RPM - 75% thru 45% POWER SETTINGS
2500 RPM - 85% POWER SETTING 1
. o
BEST POWER = 457 4-54\i
BEST ECONOMY i
[]
__ ]|
EXAMPLE! S5% 5;._1‘
PRESS ALT 11000 FT §
POWER 657 4
% (2400 RPM/BEST POWER> LI ] \
< L t
: ENDURANCE 5,65 HOURS 65, 6574 ’. )
134 . | i i
© —— i ——— — — —— RIS P — — — i
&
B T ]
1
| i I
4 757 75%
1
551 s 1
i
[ "
i 1
= ; :
2
= f §
w]
@ Sea 2 4 6 8 10 12 i4 16 18 20 3 4 s “ & 7 8 9 10
]
2 peel PRESSURE ALTITUDE - (FEETx1000> ENDURANCE — HOURS
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MOONEY
MZ20R

SECTION V

PERFORMANCE

TIME-FUEL-DISTANCE TO DESCEND

TIME-FUEL-DISTANCE TO DESCEND

150 KIAS DESCENT SPEED

ASSOCIATED CONDITIONS:

POWER: 2000 RPM/MAP AS REQ'D TD MAINTAIN
750 FPM RATE OF DESCENT

LANDING GEAR: UP

FLAPS: UP

HIXTURE
LEAN TO BLUE ARC or ENRICHEN FOR SMOOTHNESS

EXAMPLE!
INITIAL PRESSURE ALT: 18000
FINAL PRESSURE ALTI 4000
TIME TO DESCEND: 240-50=19 MINUTES
FUEL TO DESCEND: 36-0.7=2.9 GALLONS

DISTANCE TO DESCEND:  69.0-13,0=56.0 NAUTICAL MILES

25000 /
- 20000 7
[ — =t — =P —P
L
8 15000
5
£ /
; J4aK
y 10000 / #
|
1
5
E 000 =
0 ! l
0 5 10 5 2 25 3 35
“, TIME-MINUTES ‘
LR R N R
0 L0 20 30 40 50 60

FUEL-GALLENS (Liters=Gal X 3,785)

l* I T | T | | | | [
0 20 40 60 80 100
DISTANCE-Nouticel Miles (m=NM. X 1852

ISSUED 6 -94

REV. C 9-94
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o
l
R
LANDING WEIGHT — LBS (KGS)> | APPROACH SPEED
kins LANDING DISTANCE
3E00 (1450 73
2900 a315) 7L
ECWETTAN 8 NOTEC 1> MAXIMUM DEMONSTRATED CROSSWIND IS 13 KNOTS.
6000 — yoqp
ASSOCIATED CONDITIONS: K
POWER IDLE [T
LANDING GEAR DOWN 51 % 2 1600
WING FLAPS FULL DOWN 330> %\. s000 |
RUNWAY SURFACE PAVED LEVEL, DRY /)
,;_ﬂ“’”s = %\ - 1 2
BRAKING MAXINUM e % G L B
isa] *F .—»-L"'ﬂ SN > = u
r’ﬁ EXAMPLE! - geEt — '?,. % N 4000 ' | '
= s P e L ~ w [z
. DAT 1sec 10 | et \-\‘k N % . =]
O | PrESSURE 6000 FT, ugl;'}- ] Amm N w—p &
© ALTITUDE 200 et et oy = R
: = P N E
o | wemT 2800 LES <1270 KGS)  [— ; = & s000g - o
+ | HeaDwIND 5 KTS - = Y - td ] 2
COMPONENT - o LEVEL ] o 4 N Q grew g
pu— ‘ =
GRDUND ROLL 1350 FT. 411 M) et | 5 ‘ﬁ < TN \i - 3
&
TOTA. LANDING 2800 FT. (853 N 3 Y g \ 2080 I~ g
DISTANCE =
(50 FT, OBSTACLE) 2 BN =
K
- 400
£
: i woo |
1 \ - 200
) Lo
17} =30 -E0 -0 10 2 320 4 = 3200 3900 2E00 2600 o 2 S0Us2 M
2 DUTSIDE AIR TEMPERATURE — o WEIGHT - POUNDS WIND COMPONENT ~ OBSTACLE HEIGHT
= ‘ DOWN RUNWAY - KTS FEET
g 1400 * 1300 ' 1200
WEIGHT — KGS
o
7
[{=]
=
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F 1800

- 1600

1400

L)
LANDING TISTANCE - METERS
JJv4HNS SSYHD - IONVLSIA ONIGNYT

o«
&
m
= LANDING WEIGHT - LES (¢KGS) | APPROACH SPEED :
© LANDING DISTANCE GRASS SURFACE
'
© 3200 <1452> 75
- 2300 a3t 71
ZE0 GITS = NOTE: 1> HAXIMUM DEMINSTRATED CROSSWIND IS 13 KNOTS.
ASSOCIATED CONDITIONS! 000
POWER mLE )
LANDING GEAR  DOWN N N
WING FLAPS FULL DOWN <33°) Lt LA AR\
RUNVAY SURFACE SHORT DRY GRASS, LEVEL sa .‘.msf-‘,‘/ N N {’r' N oﬁ&‘) e
™
BRAKING MAXIMUM 5 = \" ~ o ﬁ Y \\Q« 1‘3{ b
o | B | NSO A % @ “W'T
= 1% oot = = ) -1 NN \4\0] N Y ¢
. PRESSURE €000 FT. = ] ~ =
o ALTITUDE L Lttt P~ ~ [— ‘_ﬂ } \ 2
© | WEIGHT 2800 LBS (1270 KGS) ) ~N= oy e 71 / . 300013
HEADWIND S KTS - & =1 = P - =]
e COMPENENT e 2 B ™ \ g
p-J
GROUND ROLL 1650 FT. (S03 M> 1 v 2 L ™ \ i -
=
TOTAL LANDING 3100 FT. (945 W) 8 2
DISTANCE Z
(50 FT, OBSTACLE) =] \ -
z
z NN
Z ™t 1000
A = ~
0
- -20 -1 0 B0 30 40 SO 3200 3000 2800 2600 0 30 s0amz W
DUTSIDE AIR TEMPERATURE ~ o VEIGHT - POUNDS VIND COMPONENT  OBSTACLE HEIGHT
- [—|—|—|—|—!—| DOWN RUNWAY - KTS FEET
1400 ° 1300 1200
= WEIGHT - KGS
L}
N
o
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92-§G

MISSION PROFILE — 200 NM

Zero Wind, Standard Day, Cruise Power: Best Power
Clean Configuration, 89.0 Gallons (337 Liters) (74 Imp. Gal.) Usable Fuel

Missions Profiles Allow for: Warmup, Taxi, Takeoff, Max Power Climb, and Desc

3,200 LBS (1,452 KGS)

(2400 RPM)

1L
EXAMPLE: T
PRESSURE ALT 11,500 FT 45% 45%
POWER 55%
MISSION TIME 1.26 HRS V /
FUEL USED 15.4 GAL
55% / 5|5%
65% /l/ 65%
B !
m
<
o
©
©
-~
75% \ 75%
|V Y TN
N \[\
\
7} \l \ N \\ \\ N
(7]
5 NRNAAN NN
T
o SLL2 4 6 8101214161820 10 11 12 1.3 14 15 16 17 18 12 14 18 18 20 292
o PRESSURE ALTITUDE (FT x 1,000) TOTAL MISSION TIME — HOURS TOTAL FUEL USED — GALLONS
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MISSION PROFILE — 400 NM

3,200 LBS (1,452 KGS)
Zero Wind, Standard Day, Cruise Power: Best Power (2400 RPM)
Clean Configuration, 89.0 Gallons (337 Liters) (74 Imp. Gal.) Usable Fuel
Missions Profiles Allow for: Warmu _Taxi, Takeoff, Max Power Climb, and Descent

¥6-9 @3anss!

EXAMPLE; [ ] l
PRESSURE ALT 11,500 FT 45% 457
POWER 55%
MISSION TIME 2,47 HRS
FUEL USED 29.6 GAL
55% I 557%
657 ! 65%
A \ \
<
A LN
o i =
© (\
b \ N\

75% \; \\ i\ \ 75%

|
F 1
SL.2 4 6 8 1012 14 16 18 20 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 24 28 32 36 40 44
PRESSURE ALTITUDE (Fl' x 1,000) TOTAL MISSION TIME — HOURS TOTAL FUEL USED — GALLONS

N N N ‘}\ \ ‘\\\

le-§

Downloaded from www.Manualslib.com manuals search engine

00t - 37140Hd NOISSIN

JONVINHOL4H3d
A NOILO3AS


http://www.manualslib.com/

o MISSION PROFILE — 600 NM
3 3,200 LBS (1,452 KGS)
Zero Wind, Standard Day, Cruise Power: Best Power (2400 RPM)
Clean Configuration, 89.0 Gallons (337 Liters) (74 Imp. Gal.) Usable Fuel
Missions Profiles Allow for: Warmup, Toxi, Takeoff _Max Power Climb, and Descent

EXAMPLE: [ ] 1

PRESSURE ALT 11,500 FT 45% 45%

POWER 55%

MISSION TIME 3.68 HRS \

FUEL USED 43.9 GAL

\
55% 55%
|
657% 657%
m \
= \
(@]
© \ -
£ \
\ 1 \
75%) \\ \ \ 75% _|
\ \ \ \
NN IN D NELUAN
'ERNEN \\ \ \

- \\ sy %) \\ \\ \\
@ N
i A N N NL LN N
® || Sl.2 4 68 8101214161820 32 3.4 36 38 40 42 44 46 48 38 42 46 50 54 58
e PRESSURE ALTITUDE (FT x 1,000) TOTAL MISSION TIME — HOURS TOTAL FUEL USED — GALLONS
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5 = —
@ [ MISSION PROFILE — 800 NM
I‘Url 3,200 LBS (1,452 KGS)
- Zero Wind, Standard Day, Cruise Power: Best Power (2400 RPM)
: Clean Configuration, 89.0 Gallons (337 Liters) (74 Imp. Gal.) Usable Fuel
L Missions Profiles Allow for: Warmup, Toxi, Tokeoff, Max Powe Climb, and Descent
EXAMPLE: l | |
PRESSURE ALT 11,500 FT 45% 45%
POWER 55%
MISSION TIME 4,89 HRS
FUEL USED 58.3 GAL \
55<%_r\\ 55%
x|\ [N
3 NN
2 \ |
(9] L X 3\
o
2 NHAN \
T ] \ \ \ \
75% N AN \ 75%
N A
= \ NN S
1 \\ \ \\ \
NEA \\ YAEA
N N ] \ \\
\L\ . \ \\
N
AR
|
& SL.2 4 6 8101214161820 45 47 49 51 53 55 57 59 641 48 58 64 72 80 88
e PRESSURE ALTITUDE (FT x 1,000) TOTAL MISSION TIME — HOURS TOTAL FUEL USED — GALLONS
o
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SECTION V MOONEY
PERFORMANGCE M20R

BLANK

5-30 ISSUED 6 -94
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MOONEY SECTION VI

- M20R WEIGHT AND BALANCE
[ TABLE OF CONTENTS |

TITLE A T R R T . c]
INTRODUCTION . . . . . « « v v v v v u e e s . . . .62
AIRPLANEWEIGHINGPROCEDURE . . . . . . . , +. . . . .62
WEIGHT & BALANCE CHART TR EEE L L N
OWNERS WEIGHT & BALANCE RECORD Eoan al s W W s R o BB
PILOTSLOADINGGUIDE . . . . . . , . . . . e & @ W i 648
PROBLEMFORM .. . . « & & & & 5 we e oy oo u s 5 8 & jer =BT
LOADING COMPUTATIONGRAPH . . . . . . . . . . . . . .87
CENTER OF GRAVITY MOMENT ENVELOPE G Ry B cu e s e e o wBED
CENTER OF GRAVITY UMITS T e T

i FIXEDBALLAST ., . . « . &+ v - % & %% o o o o o G0

\ EQUIPMENT LIST G o8 o N oE o F oM RSB EEE = 010

NOTE:

The empty welght, center of gravity, and equipment list for the alrplane as
delivered fram Mooney Alrcraft Corporation is contained In this sectlon. The
use of this section Is valld for use with the alrplans Identified below when ap-

proved by Mooney Alrcraft Corporatlon.

MOONEY - M20R
AIRCRAFT SERIAL NO. 29 -cols
AIRCRAFT REGISTRATION NO. oY- ¢ W

3enAir A/S

Stuning Airport, DK 6900 Skjern
tIf. +45 9681 4444 - fax +45 9681 4450

ISSUED 6 -94

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

SECTION VI MOONEY
WEIGHT AND BALANCE M20R

| INTRODUCTION |

This sectlon describes the procedure for caleuialing loaded alrcraft w:;?hl and moment for
various fight operations. In addition, procedures are previded for calculating the empty
walght and moment of the alrcraft when the removal or addition of equipment results In
changes to the emply welght and centar ueleva . A comprehensiva list of all Moon
equipmant avallable for this alrplane Is Included In this section. Only those Items checked
wera installed at Mooney and are Included In the empty welght-and-balance data.

The alreraft owner and/or pllot, has the responsibllity of properly loading the alrcraft for safe

flight. Data prasented In this section will enah!a%au to out this responsibllity and Insure

ﬁhalfi 5;?ur airplana Is loaded to operata within the prescribed welight and center- of-gravity
mitations.

At the time of delivery, Mooney Alrcraft %pnratlun provides the empty welght and center
of gravity data for the computation of individual tuadigs. (The empty walght and C.G. (gear
extended) as dellvered from the factory is tabulated on page 6-56 when this manual Is
supplled with the alrcraft from the factory.)

FAA regulations also raquire that any chnnFa In the or!?mi ulpmant affecting the empty
walght and center of gravity be recorded In the Alrcraft L ook, A convenlent form for
maintaining a permanent record of all such changes Is provided on page 6-5. This form, If
properly malntalned, will enable you to determing the current welght- and-balance stalus of
the airplane for load scheduling. The welght-and-balance data entered as your alrcraft left
the factory, plus the record you malntain on page 6-5, Is all of the data needed to compute
Ioading schedules.

The maximum cerlificated gross welght for the TCM ﬂcwared M20R Is 3368 Ibs (1528 Kg) for
Takeoff and 3200 pqmds?ﬂﬁz Kgs) for Landing. Maximum useful load Is determin
subtracting the cormrected aircraft empty welght from Its maximum ﬂmss weight. The alrcra
must be gﬂ;amted strictly within the limits of the Center-of-Gravity Moment Envelope shown
on page 68,

[AIRPLANE WEIGHING PROCEDURE |

(A) LEVELING: Place a splrit level on the leveling screws above the tallcone left
access door when leveling the alrcraft longitudinally, Lavel the alrcraft by In
creasing or decreasing alr pressura in the nose wheel tire.

(B) WEIGHING: To walgh the alrcraft, select a level work area and:
1. Check for Installation of all equipment as listed In the Walght & Balance
Record Equipment List,
2. Top off bot wlngetamm with full fuel. Subtract usable fuel, 89.0 U.S. gals.
(337 liters) @ 5.82 Ib/gal(100LL)(.69 Kg/) =518 Ibs. (235 Kgs.), from total
walght as welylwd,

—_—— W

OPTIONAL METHOD - Ground alrcraft and defuel tanks as follows:
a. DIsconnact fuel line at fus! system unlon iocated forward of the firewall on
the lower left hand side,
b. Connect a flexible line to output fitting that will reach fuel receptacle.
C. ’I{'r“m fpt.:;lt salector valva to tank to be drained; remave fller cap from fuel
ar port.
d. Turn on fusl boaost pump untll tank Is empty.
REPEAT STEPS C, AND D, TO DRAIN OTHER TANK.
e. Replaca 3.0 gallons (11.4 Iiters) fuel Into each tank (unusable fuel).
(Usa 5.82Ib/gal.(.69 Ka/liter) for 100LL fuel).
f. Replace flller caps.

———

6-2 ISSUED 6-94
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MOONEY SECTION Vi
MZ20R WEIGHT AND BALANCE

WEIGHING (con't.)

3. Flll oll tank to capacity (8 qts.).

4, Positlon front seats in full forward position.

5. Positlon ﬂ% full up position.

6. Imn a -pound (907.2 Kg.) capacity scale under sach of the three

5.

7. Level alrcraft as ﬂrevlausly descrlbed making certain nose wheel Is centered.

8, W:!?h the aircrait and deduct any tare from each reading.

9. Find reference point by dropping a plumb bob from center of nose gear

trunlon (retracting plvol axis) to the floor. Mark the polint of intersection,

10. Locate center line of nose wheel axie and main wheel axies In the same
manner.

11. Measure the horizontal distance from the reference polnt to maln wheel
axie center line. Measure horizontal distance from center line of nose wheel
ade to center line of maln wheel axles.

12. Record walghts and measurements, and compute basic welght and CG
as follows on next page:

NOTE:
Wing Jack Polnts are located at Fus. Sta. 56.658 In. g43.91 cm). Nose Jack Point Is located
at Fus. Sta. -5.51 In. (- 14.0 cm.). Refer to SECTION Vill, Jacking, for procedures.

ISSUED 6-94 6-3
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SECTION VI MOONEY
WEIGHT AND BALANCE M20R
M20R - WEIGHT & BALANCE CHART

COSE GEAR
L] DATLRCSTAD LEVELING SCREWS)
(=330 cm
o < | W A
@
R e
nr
¥ x s ve MEASUREMENTS
L INCHES /CM/MM
L
i INCHES/CM/MM

SCALE_POSITION AND SYMBOL| SCALE READING | TARE | NET WEIGHT
NOSE WHEEL CWpy )
RIGHT MAIN WHEEL (Wp )

LEFT MAIN WHEEL (Wi )

BASIC EMPTY WEIGHT (Wt >

Lwe ?

oF Pust by bwen deatee
AS WEIGHED (Wt ) ar fusl{ s not bean dramed
a. CG Forward of Mam VWheels)
1_|.|u X Infcm/mn —  ____Lha/Kg = TIn/en/mm
elght af Nose Distonce Between * Totol welght CG Forward of
Main ond Nose Wheet of Arcraft Main Wheels
Axle Centers W1 Lnd
Oy ? Ly> .
b, CG Aft of Dotum (Statlon O
n/en/mm — 13 In/33.0 em/330 PM — In/cm/mm - tndcm/mm
Distance From Center Distance Fron Nose Result of CG CFUS, STA
Nose Geor Trunion 40  Geoar TDrunion to Datum Computation Distance Aft of DAtum
Center of Haln Wheel Above (Empty Welght CG>
Axles (Horizonlal)

[ fuel hag not baen dramed the usable Fuel must be analytcally Rbtracted to detarvine the Bagk Enpty Wt and
CG. Use loadng calculation procedure chown on pape 66

Lnd Lesd )
(CONSTANT?

WEIGHT

LBS. g C.G. INcm/mm HOMERT Lb=In{Kg+cnXig-nm)/1000

Ax Welghed (W, )

Ugable Fuel =

49.23 In/125_cn/1230 m —

lnsic Enpry e
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We kegp our customers flying
EASA Part 145 Approval DK.145.0020

AIC reg.: Nc_ﬂo: AIC SIN: WO:

OY-ELW M20R 29-0045 A1010

Date: Item: of: ACTT: AC TC:
D’ to 02-04-2012 728 0

Additional Equipment List / Revised Weight and Balance

WEIGHT ARM MOMENT
Choose between LBS. and KG. LBS. INCH LBS./INCH
Previous Aircraft Empty weight at date: 9.maj 1995 |
WEIGHT ARM MOMENT
DATA: 2317,00 43,36 100465,00
DESCRIPTION TYPE SERIAL No.| WEIGHT ARM MOMENT
LBS. INCH LBS./INCH]
REMOVED ITEMS: REMEMBER - minus In front of welght!
Com/Nav KX165 55179 -5_.".7'0 X 14,40 -82,08
GPS KLNS0B 20518 -6,30 X 14,40 -90,72
Transponder KT78A 133066 -3,10 X 14,40 -44 64
GPS Ann. 810435-501 0006 -1,10 X 16,50 -18,15
GPS Ant. KA92 01727 -0,60 X 117,96 -70,78
TXP. Ant. Cl105 N/A -0,40 X 41,50 -16,60
Encoder AT3000 0018195 -0,50 X 4,00 -2,00
X
X
X
X
X
INSTALLED ITEMS:
Com/Nav/iGPS GTN750 1ZA010052 7.80 X 14,40 112,32
Transponder GTX33 89121556 3,60 X 128,00 460,80
GPS Ant. GA35 80693 060 X 117,96 70,78
TXP. Ant. Cl105-16 25947 0,40 X 170,00 68,00
Encoder S5D120 13035 0,30 X 18,00 5,40
X
X
X
X
X
X
X
NEW AIRCRAFT EMPTY 2312,00 X 43,62 100857,33
NEW AIRCRAFT EMPTY WEIGHT 2312,00 LBS.
NEW AIRCRAFT CENTER OF GRAVITY 43,62 INCH
PS. ARM. Has only to decimals.
=R
- -
Support Staff signature & stampiL ﬁ%@ Date:|/%/yv/2_
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UwNERS WEIGHT AND BALANCE RECURD

CENTER BELOW ALL WEIGHT CHANGE DATA FROM AIRCRAFT LOG BOOK>

¥6-9 QaNssi

AIRPLANE MODEL -

SERIAL NO.

[FAA REG. NO.

WEIGHT CHANGE

RUNNING EMPTY

DATE |DESCRIPTION OF MODIFICATION| ADDED ¢+ | REMOVED WEIGHT
WS [cncHesy W8S [aNCHES> A T o Rt
(Kg) <emd/(nr <Kg) Cm)/mmd> (Kg) <m) /<mmn)
£/ Jég| BnTE ENRTT NETGHTBS SeLVEl o 309 |j00.30 |43. ¥ | 1659
5/12/9¢| AV OMICS INSTRLLAT oNS foll22.5 1 # /oo 47 93361405/

o | SMult. inches by 254 for mm)

CMult, Inches by 254 for Cm)

Mult. pouncs by 4536 for Kgd
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SECTION VI MOONEY
WEIGHT AND BALANCE M20R

| PILOT’S LOADING GUIDE |

LOADING CALCULATION PROCEDURE

Praper loading of the alrcraft Is essentlal for maximum flight performance and safety. This
sactlon will asslst you In determining whether the glrcratt loading schedule Is within the
approved welght and center-of-gravity limits.

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

Step 1. Refer to ths latest entry on page 6-6 for the current empty welght and moment,

|NOTE|
Since the englne oll is normally kept at the full level, the oll weight and
moment is Included in basic empty welght and is constant In calculating alt
loading problems.

Step 2: Note the pllot's walght and the position his seat will accupy In flight. Find this welght
on the left scale of the Loading Compulatlon Graph (page 6-8) and cross the graph
horizontally to the graph for #1 and #2 seats, When this point Is located, drop down fo the
bottom scale to find the value af the moment/1000 due to the pilot's welght and seat position.

Repeat procedure for co-pllot and enter these welghts and moment/1000 vaiues In the
proper sub-columns in the Problem Form on page 6-7.

Step 3: Proceed as In Stap 2 to account for the passengers In seats 3 and 4. Enter the walght
and valus of moment/1000 In the proper columns.

Step 4: Agalnh proceed as In Step 2 to account for the amount of fuel carrled, and enter the
walght and moment/1000 values In the proper columns,

Step 5: Once more praceed as In Step 2 to account for the baggage to be carrled and enter
the flgures In the proper columns.

Step 8: Total the weight columns. This total must be 3368 Pounds(1528 Kg) or less. Total the
Moment/1000 column.

DO NOT FORGET TO SUBTRACT NEGATIVE NUMBERS.

Step 7: Refer to the Center-of-Gravity Moment Envelope [pa?e 6-8). Locate the loaded
welght of your alrplane on tha left scale of the graph and trace afine horlzontally to tha right,
Laocate the total momant/1000 value for your alrplane on the bottom scale of the graph and
trace a lIne vertically above this polnt untll the horizontal line for weight Is Intarsected. If the
point of Intersection ls within the shaded area, your alreralt loading Is acceptable. If the polnt
of Intersection falls outslde the shaded area, you must rearrange the load before takeoff.

6-6 ISSUED 6-94
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MOONEY SECTION VI

M20R WEIGHT AND BALANCE
PROBLEM FORM
SAMPLE YOUR
STEP ITEM PROBLEM PROBLEM
WEIGHT |, MOMENT — WEIGHT [~ MOMERT_
T (}<1goool }'}og'o (K9) g /Klouo) /mg'

AJC Bosle Emply Wt.(W )(trom page 6-5) [(1009) (114.8) 99.46
(Inclhdes Full Oi) 8 Qis.(7.57 LS ©1.8751bs]
(m(ao Kg/LiX{Ste. —20.19)(~51.3 cm) 2225

sump assumed FULL for oll flighls)

5 Pilot Seat {(§1) = (72.1) 170! (7.64) (o1 pos) 6,63
‘[Co-Pilot Seal (42) » U7 ool (7.25) 00 pon 8.20
3 Lefl Rear Seal {(§3) or Cargo Area Lot 170] (14.3) 12.41
4 A
Righl Rear Seal (34) or Cargo Area b 170} (14.3) 1241
Fuel (Max. 534 Tos)  [{164.7)
4 (ssv u[znzxg} ° sm 49, zs(. 128 cm) 163(20.59) 17.87
Poggoge (Nex. 120 Lbe(S4.¢ cm)0Sia.101.8 (454} o 41700 1035
5.
Hal Rack (Mox. 10 Lbe{4.54 Kg)®@Sla. 126.(
(320 cm)
8 Loadad A/C Welghl(Takeo!l ol Max. Waighl) |{1528)
“|A/C will have lo burn olf 168 lbs. fuel (190.2) 165.0
before normol londing is accomplished. 3368
R d Fuel B e
equire uel Burn—0fl
7|28 Gals (105.9 Li) @ 6 Lbs./Gol. (-9.53) -8.27
168
8.| MAXIMUM LANDING WEIGHT of A/C (1452)  |(180.6)  156.7
3200

9, Reler to Cenler of Gravily Momenl Enveloge lo determine whelher your A/C loading is acceptable.
CAUTION-DO NOT LAND A/C WHEN OVER 3200 LBS EXCEPT IN AN EMERGENCY SITUATION.

-
Obtaln lhe moment/ 1000 volua for each seal posilion (FWD, MID or AFT) from loading compulation
groph.

R=PR

CAUTION
Pilot is responsible for cargo loaded In rear seat area, with seat backs folded
down. Cargo cemor ravity location varies with total weight loaded.
Compute CG value when cargo Is loaded.

LOAD MOMENT/1000 - Kg-cm{mm>
(Kg)LBSD S0 100> lffoa? E?&“}Eiua} POco> 35003
&
(200%— ‘
= 400
T
= (150> —
> 300 > 2 i
= | o
k<1005 — o
i 200 o | = |
‘fi“ LOADING COMPUTATION
(50> — P GRAPH
100 e
N0 & 30 5
MOMENT /1000 ¢THOUSAN F_INCH-P Z )
ISSUED 8- 94 REV.F 9-98 8-7
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SECTION VI MOONEY

WEIGHT AND BALANCE M20R
CENTER of GRAVITY MOMENT ENVELOPE
T 0 0 o FE E B ik E
A/C WEIGHT 800 9001000 110012001300 1400150016001700 18001900 2000
{Kq) Lbs. LOAD AIRCRAFT MOMENT/1000~Kg~MM
(1528) 3368 J- _';ﬁl-%‘
(15003300 K, ‘-\——II-154.\\ 177 |
145.r-——;7|_' ‘ \]
= ¢ v.‘
(1452) 3200 ’ ﬁ
3100 l ‘ f
(1400)-——] l
I A/C LOADED WITHIN THIS AREA
3000 4__LARE ABOVE NORMAL APPROVED
1/ |LANDING WEIGHT. FUEL MUST BE
= = IBURNED-OFF PRIOR T0 NORMAL
o 2900 A—t—
) (1300 —— 1o
8 2800 I
g i
a .
§ 2700 I /
~ (1200) : l
2600 I : /
2500 E’9'5‘\\ / X [I N
moﬂ' i
(10025 I Il
2300 ll e /
(1000)-220 ] I L
2100 l [
(807) 2000 —5 50 110 130 150 170 730
LOAD AIRCRAFT MOMENT/1000 - POUND-INCHES
6-8 REV.F 9-98 ISSUED 6- 94
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MOONEY SECTION VI
M20R WEIGHT AND BALANCE

M20R - CENTER OF GRAVITY LIMITS ENVELOPE

— — _.__._—.r—-——-
A WEGHT _mla-o u’oa e w 50
(%) Lbs. ARCRAFT CG LOCATION (Le/ MM AFT OF DATUM (STA 0.0
(1528) 3368
e
(1500 ywo= 1300
(1452) 3200
. AFT_[IMIT| =
(1400 —— /
300

2900 (
(1300)—— 7.
2800
/
2200 /

(1200)——
2600 /

w1

' (HW}W— - 2430

|
FORWARD LIMIT

ALY

(1000):

2100

(907) 2000 L

4 u 5 4% 4 [ 4
LOADED ARCRAFT CG LOCARON (L /o JNCHES AFT OF DATUM {STAD.0)
MROG-UM

ARCRAFT
WEGHT {3368 bs.)

4 Q2

ISSUED 6 -84 6-9
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SECTION VI MOONEY
WEIGHT AND BALANCE M20R

| FIXED BALLAST |
I The M20R has provisions for a fixed ballast located in the talicone at Fuselage Statlon

209.5. Some alrcraft with EFIS, TKS & other systems, may require all or a portion of the
fixed ballast to be removed In order to stay within the welght and balance center of gravity

envelope,

[ EQUIPMENT LIST |

The following equipment list Is a listing of Items approved at the time of publication of this
manual for the Mooney M20R.

Only those items having an X In the “Mark If Installed” column and dated were Installed at
Mooney Alrcraft Corporation at the time of manufacture,

If additional equipment Is to be Installed it must be done In accordance with the reference
drawing or a separate FAA approval.

| NOTE|

Posliive arms are distances aft of tha airplane datum. Negative arms are
distances forward of the airplane datum.

Asterisks (*) after the ltem weight and arm indicate complete assembly Installations. Some
major components of the assembly are listed and Indented on the lines following. The
flgwa%tiion of the major components will not necessarily equal the complete assembly
nsta on.

6-10 REV.E 9-85 ISSUED 6 - 84

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

2 E QUIPMENT LIST MO.| &
o DAY | 9
& (prEesh YEAR|95]
ITEM ITEM REF, WEIGHT ARM MARK IF
NO. DESCRIPTION DRAWING |kgy  ounsifcemy  ancheINSTALLED
A. FIXED BALLAST
1A WEIGHT ¢-501 INSTL) 350203 @8v 6.2 [s32n  209.50
2A WEIGHT (-503 INSTL) 350203 (6.08) 13.4[5321> 209.50
3A WEIGHT ¢(-S0S INSTL> 350203 (8.94) 19.7ksz2»  209.50| X

1+-9
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EQUIPMENT] LIST

= MO.| 5
DAY | 7
R-EQ-B1 YEAR|7S
ITEM ITEM REF. WEIGHT ARM MARK IF
NO. DESCRIPTION DRAWING |ked Lislcm>  1n] INSTLD
B. POWERPLANT & ACCESSORIES
ﬁ 1B ENGINE-TCM I0SS0-5: (*} INCLUDES:
b STARTER, ALT'NR, VAC. PUMP, EXH.,
- INDUCT, SYST., ALT. AIR, ENG. MT,
% FULL 0OIL, PROP.GOV. 600270 @49.3) 549.5|59.16> -23.29| X
8
2B PROPELLER ~ CONSTANT SPEED:
McCAULEY — HUB- 3A32C418 680030 34.7 76.6|¢-125.7> -49.5| X
BLADES <&) -82NRC-9 W/ SPINNER]
3B
7]
o
c
m
[w]
g * Refer to Section I & II for engine/propeller fonfiguration.
ES
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g EQUIPMENT LIST mol&

o DAY | 9

2 |M-EQ-B2 YEAR |95
ITEM [TEM REF. WEIGHT ARM MARK [IF
NO. DESCRIPTION DRAWING [kq) (rounds)|em)  (ncres)INSTALLED

o

POWERPLANT & ACCESSORIES (con't.)

el

Downloaded from www.Manualslib.com manuals search engine

HocW
AINOOW

AONVIVE ANV 1HOIIM

IA NOILLO3S


http://www.manualslib.com/

o
= EQUIPMENT LIST MO.| S
DAY |4
fioEa YEAR|IS
ITEM ITEM REF. WEIGHT ARM MARK IF
NO. DESCRIPTION DRAWING |«g> counps|em>  ancrEs) INSTALLED
C. ELECTRICA_ SYSTEM
1c BATTERIES 24 VLTS 800311 13.4) 2955 [(3708) 1460 | x
2c REGULATOR, VOLTAGE (@ 800311 27> 6 EA |(a1pgy 1685 x
3c PITOT, HEATED 820252 52> 115 | <063 4185 x
4C CIGAR LIGHTER 800311 08> 17 (4953 199 | Xx
sC FUEL PUMP, ELECTRIC 610293 (86> 15 |@8D 150 | X
&c STALL WARNING INDICATOR 800311 (45> 10 |a27.0 S00 |y
7C GEAR WARNING INDICATOR 800311 (45 10 [¢49,53> 155 | x
ac WING TIP STROBE LIGHT INSTL. 800311 227> 50 |aszaea 530 | x
ac TAIL STROBE LIGHT INSTL. 800311 68> 15 |¢s787) 22782 X
g 10C LANDING/TAXI LIGHTS (2 SETS) 210417 @7 588 |(105.6) 416 X
8 uc ACTUATOR, FLAPS 750110 @3 51 [@770 1091 |
Z 12c ACTUATOR, LANDING GEAR 560260 (5.08) e 9908 390
9
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CQUIPMENT LIST V02
m
o DAY 4
g POERCE YEAR|95
ITEM ITEM REF. WEIGHT ARM MARK IF
NQO. DESCRIPTION DRAWING |« cPounpsy «ems  anches> [INSTALLED
C. ELECTRICAL SYSTEM (CONT)
13C ELT. D & M ELT-8 810152 63 359k337.8) 1330
1aC
ﬁ 1sC EL.T. CARTEX> ELT110-4 810150 @26 4.98 4368 1720 x-
[ 16C EL.T. CARTEX> ELS-10 810150 295> 6.5 £407.7> 160.5
17¢ ELT. (AMERI-KING 810436 i ars a1 Faoeiny _—
18C
15¢C
20C
21c
2
o
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(]
: EQUIPMENT LIST MO.| 5
DAY T
M-EQ-DI YEAR| 95
[TEM I[TEM REF. WEIGHT ARM MARK IF
N[, DESCRIPTION DRAWING |«e wounpsslem  ancheINSTALLED
D. WHEELS, TIRES & BRAKES
x
10 MAIN WHEEL & BRAKE ASSYS (2 520029 peese 1372196357 ] x
WHEEL ASSEMBLY (@ 520029 €4.99 1101625 gagg| X
816> AS53.74)
BRAKE ASSEMBLY ;2) 520029 o cos3l %
TIRES, MAIN (2) (€ PLY RATING) 625D
= 600 X & TYPE I W/ TUBES 520029 gon 17.0 63.98| *
3D NOSE WHEEL ASSEVMBLY <I> 540000 REE el P 4
4D TIRE, NOSE  <1> (€ PLY RATING 318 -33
500 X 5 TYPE ILI W/ TUBE 340000 b T
=D MASTER CYLINDER, BRAKE (2 850109 136> o s adl %
_ 6D VALVE, PARKING BRAKE 850109 @7 67368 _ias| x
[7]
g 7D DUAL PUCK BRAKE ASSEMBLY (2) 520029 1.3% 2.9g|16848> s X
o
i )
"
b3 3D
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S

g EQUIPMENT LIST MO.

L] DAY

z M—-EQ-D2 YEAR
ITEM [TEM REF. WEIGHT ARM MARK IF
NO. DESCRIPTION DRAWING | ke) (Pounos)|em)  (incres)| INSTALLED

D. WHEELS, TIRES & BRAKES (con't.)

n

<

)
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0 EQUIPMENT LIST MO.| &
DAY |4
M-EQ-E1 YEAR|15
ITEM ITEM REF]. WEIGHT ARM MARK IF
NI, DESCRIPTION DRAWING |«e ®ounpsy|em  ancresy [INSTALLED
E. INSTRUMENTS
1E GYROD HORIZON 820336 1.3 2.93(<44.3> 17.46
2E DIRECTIONAL GYRO 4 .33 29327 168
SE. CLOCK, PANEL MOUNTED G110 25|€49.78) 19.6 )(
4E DAT GAUGE @ 55[ca699 185 | X
SE INDICATOR, VERTICA_ SPEED @® 5 |c4a> 1767 x
6E INDICATOR, TURN & SLIP/TURN COORD (83> 1.84| ¢41.9D 65 | X
7€ ALTINETER  (2) <49 107/ <36 1417 | X
8E INDICATOR, AIRSPEED 32> 70 <4779 188 | X
o€ TACHOMETER 36> 8 |¢a81® 1895| X
2 10 |FUEL FLOW &3 139]¢4699> 1848 | x
ﬁ 1E
Z 126 |ENGINE GAUGES <DUAL CLUSTERS) 820336 6> 35 |¢4699 185 | X
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% EQUIPMENT LIST MO.| 5
® DAY |9
® |M-E0-E2 YEAR|9S
ITEM ITEM KEF. WEIGHT ARM MARK IF
NO. DESCRIPTION DRAWING |xo oundsicm anches)INSTALLED
E. INSTRUMENTS (CON'T>
13E ANNUNCIATOR FANEL 820336 58y 1.3 | (44.45> 178 X
14E MAGNETIC COMPASS 130323 .23 S |€60.6> 2387 X
1S5E MANIFOLD PRESSURE 820336 (45> 1.0 |[(46.94> 18.4 X
16E ALTERNATE STATIC AIR SOURCE 820336 145 31| (4469 185 X
176
18€
19€
20E

8L-9
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5. = EQUIPMENT LIST MO.| &
: S
DAY| 4
MR-EQ-F1 Y E AR qb’
ITEM ITEM REIF . WEIGHT ARM MARK IF
% <cm
NO. DESCRIPTION DRAWING [*®  ounps| ™  ance)INSTALLED
F. MISCELLANEOUS SYSTEMS
1F VACUUM SYSTEM INSTALLATION 860015 tEal Se8 s -10 | X
(1.54 (-7.6>
aF VACUUM PUMP 860015 i 34 —a0 | x
Z (-6.4>
= 3F STAND-BY VACUUM PUMP(CLUTCH> 860015 g 5.41 -25 | X
i < 544> 280.42>
P ® 4F STAND-BY VACUUM PUMPCTAILCONE) 860063 12.0 110.4
(347.9)
5 SF OXYGEN SYSTEM  (11S.7 cu. fi. 870029 — 44.55 ? 137.0
of 559 77
6F DESCENT RATE CONTROL CVACUUM)> 950155 12.32 70.0
58 775
7F DESCENT RATE CONTROL (ELECTRIC) 950271 128 700 | X
| K= 8
aF PROPELLER DE-ICE (ELECTRIC) 690003 i 593|154 -ass| X
g SF
S 10F
o
> 1F
©
-~

Downloaded from www.Manualslib.com manuals search engine

IA NOILDTS

JONVIvVE ANV LHOIFM

HOZW
A3NOOW


http://www.manualslib.com/

8 EQUIPMENT LIST MO.| S
5 DAY| §
g |wee-Gi YEAR|TS
ITEM ITEM REF. WEIGHT ARM MARK IF
NO. DESCRIPTION DRAWING | “® eoumes|“”  ancressNSTALLED
G. CABIN ACCOMODATIONS
16 SUN VISORS (@ 130303 32 10 |B3® 330 | X
26 RESTRAINT ASSY, REAR (@) 140318 EE7 s §o43 7eagl X
A 3G RESTRAINT ASSY. FWD @ 140318 (G i |1067 g | ®
: ¥d SEAT BELT ASSY - REAR (2) 140262 o oy R w | X
Eld
6G
76
8G
9G
106
- G
8
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: FQUIPMENT LIST MO.| s
DAY| ]
MR-EQ-H1 YEAR|95
ITEM ITEM REIF. WEIGHT ARM MARK IF
NO. DESCRIPTION DRAWING |«ke coundsiccn ancieS INSTALLED
H AVIONICS 2 AUTOPILOTS
1H NAT AABD INTERVOX 810150 32> 7| 432> 70| X
2H KING KLNS0A GPS 810427 [¢chic)] 6.9|¢59.44> 23.4
a 3H KING KCS-55A 810150 (514> 11.34| (168,81 66.46 K
'c<> 4H KING KMA-24 810150 77N 17| 48.26> 190 %X
SH TERRA ENCODER 810150 @3 50| €30.48> 10| ¥
6H KING KLN-90B GPS 810434 313> 6.9|¢59.44> 234l x
7H DAVID CLARK ISOCOM 810150 32> 70| €43.18> 17.0
8H KING KX 155 810150 @3> 5.1|€36.65) 14.43| x
oH KING KX 165 810150 @6 5.7| (36,53 14.38| x*
% 10H KING KI 203 810150 73 1.6]¢38D 150 X
g 11H KING KR 87 w/KI 229 810150 (36D 8.0| 124 44,25
;
® 12H KING KR 87 810150 24D 5.2| (1483 58.4
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% EQUIPMENT LIST MO.| &
- DAY |49
£ |MR-EQ-H2 YEAR|9%
ITEM ITEM REF. WEIGHT ARM MARK IF
NO. DESCRIPTION DRAWING |ke oundslemy ncHESIINSTALLED
H. AVIONKCS & AUTOPILOTS
13H KING KN 62A B1015D .20 26 [(3BD> 150 | X
14H KING KT 76A 810150 SEH 31 |37.0 146 | X
ﬁ 1SH KING KFC 150 810150 13.4> 29.5|¢204.00 803 | X
: 16H KING KRB7 w/KI227 B10150 67> 59 [U36.D 536
:g 17H KING KLNB9IB 810434 (1433 315|867 3413
1BH INSIGHT STRIKEFINDER 810430 @0 4.35|¢220.00 86.6
1SH INSIGHT GEM MIDEL 602 550248 Q.20 26 |¢-7.6> -30
20H GARMIN 1S5 GPS 810433 o> 22 |36 14.38
21 DRE SYMPHONY INTERCOM 810202 ¢55) 122 |(BL28) 320
22H INTERCOM (QUITE FLITE> 810150 23 5 [c48.3) 15.0
23d
; 24H
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3ONVIVE ANV LHDIM

[=2]
% FEQUIPMENT LIST MO.| 5
DAY[ 9
M-EQ-H3 YEAR|95
ITEM ITEM REF. WEIGHT ARM MARK IF |
NO. DESCRIPTION DRAWING |*?  eounpsy ™  anchess INSTALLED
H. AVIONICS & AUTOPILOTS (CON'TY
254 |KT71-00 TRANSPONDER 810150 .8 3.9(39-9 15.6
26 |KI229 RMI 810150 . 28[¢457> 180
274 |AASD INTER-VDX 810202 L A4 70| x
2gH  |AAB3 INTER-VIX (MUSIC) 810202 (32 7432 5,
204 |WX10/10A 810413 SETY CREEE
304 |WX1000/1000+ SERIES III 810197 .05 N
3 |[KAP 150 PA (KFC-150 830081 ase 5 |[(R06.S> o5 ¢
324 |KAS297B ALT. PRESELECT 830081 4 1.(297? e
s  |EnIs 0 e B, [@eeD g
g 34 |KRA 10 RADAR ALT. 810150 dd 38(*7* sg4
o T
- a4 |FUEL FLOW (SHADIND 820336 LAHE T e
e 36+ |GPS 155 (GARMIND 810433 i FAo®  aad
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g EQUIPMENT LIST MO.| s
6 DAY |9
2 MR-EQ-H4 YEAR|9S
ITEM ITEM REEF . WEIGHT ARM MARK IF
ND. DESCRIPTION DRAWING |*”  womasd . ancres [INSTALLED
H.  AVIONICS & AUTOPILOT’S <CON'T)
37H  |KING KX155A-w/GLIDE SLOPE 810150 (1.81> 40/ G0 =4
38H | KING KX155A- 810150 .59 ol 3697 o)
3 39H | KING KI 204 810150 77 P EEE
o 40H | KING KT 76C 810150 (109> 24|85
41H BOSE HEADSET <(w/INTERFACE> 810150 " % X
424 | PMA 7000MS gio1so  |LO° 22737 299
43H
44K
45H
46H
° 47H
N ¥ LOCATION WILL VARY
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g EQUIPMENT LIST MO.| 5
; DAY|Q
M-EQ-1 YEAR|95
ITEM ITEM REF. WEIGHT ARM MARK IF
NO. DESCRIPTIDON DRAWING | «o couns)cem  ancesSINSTALLED
1. AUXILIARY EQUIPMENT (FLY AWAY>
i TOW BAR FOLDING (STOWED) 010035 o3 26| @73 1075| x
a1 JACK POINTS (2> (STOWED> 72 1 | az2y 1310 X
rzrl‘ 31 EYE BOLT, WING TIE DOWN (2 (STIJV{ED) <09 1 3327 131.0 X
<
b 41 FUEL SAMPLER CLP (STOWED> 04> 05 | 3327 131.0 X
s1 BAGGAGE TIE DOWNS (2> (STOWED) 04> 16 | aza7> 1310 | x
61 CARGD RESTRAINT BELTS (2 (STOVED> @D 10 | @327 1310 | X
71 PITOT COVER (STIWED 03 3 | s2n 1310 X
81 POH/AFM No. ~ MOONEY (T 15 | 33270 1310 | X
o1 ENGINE OPERATOR'S MANUAL-LYCOMING 35 5 | @en 1310 x
% 101 ENGINE LOG BODK 4r (&7 2 |32 1310 X
o 11 AIRFRAME LOG BODK 010036 063> 2 |@an 10| x
'g 121
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g EQUIPMENT LIST MO.| 5
3 DAY|§
e [M-EG-U1 YEAR|95
ITEM ITEM REF. WEIGHT ARM MARK IF
NO. DESCRIPTION DRAWING |«e crounpsycems  ancres>[NSTALLED
J. DPTIONAL EQUIPMENT
1 ARM REST INSTL, PILOT'S SEAT 140295 (&5 21 |w78 345 | x
aJ LUMBAR SUPPORT INSTL. (2> 140300 (&N 248 | €889 350
2 34 ACCESS PANEL, FUEL GAUGE (2> 210099 NEGLIGIBLE DIFFERENCE X
g 4J RECOGNITION LIGHT INSTL 2> ) 210413 a0’ 1.32 | (134.6> 530 X
5J RUDDER PEDAL EXTENSION INSTL o 720115 €059 13 | (38D 150
6J AUX. POWER RECPT. INSTL. 800166 L48) 327|327 1810 ¢
7J AUX. POWER CABLE ADAPTER 880042 343 7.57 L
8J DUAL BRAKE INSTL 950112 €1.38) 3,05 | (38D 150
5J STATIC DISCHARGE INSTL 950253 NEGLIGIBLE DIFFERENCE X
104 STEP ASSY & INSTL 950256 ass» 275|2743>  1080| X
1 FIRE EXTINGUISHER INSTL 130328 €120 265 | 153.7> 605 | X
b 120
X mxx NORMALLY STOWED IN BAGGAGE COMPARTMENT BETWEEN STA. 110 & 130.
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3 EQUIPMENT LIST MD.| &
DAY (9 |
§ M-EQ-J2 YEAR|9%
| ITEM ITEM REF. WEIGHT ARM MARK IF
NO. DESCRIPTION DRAWING [¥9  egunpsy“™  ancres» [INSTALLED
J. DPTIONAL EQUIPMENT (CON'TS
13J  |ANTI-COLLISION BEACONFLASHING (REP> 950272 . 106 [¢457.2 180.0
i, 140 lANTI-COLLISION BEACONROTATING (RED> 950252 e i |[457i22 180.0
é & 159 TANIS HEATER 950209 ©re 171[¢-6287>  -2475
4 ; 16J HEADREST INSTL., REAR 1403137140323 |07 3.47| 20320 80.0| X
17J | HEADREST INSTL. FRONT 1403137140323 | 27 3.47 |43 as0| &
ﬁ 180 | SKYMAP 810218 pREL 102 (15929 £
190 [DEFROSTER BLOWER 640314 32 a7[@4D 95| X
20 |3 PASSENGER, REAR, BENCH SEAT 140305 NO CHANGE NO CHANGE
. 210 |TKS AIRFRAME/WINGS 690007 pLES2 qe5| R 796| NO FLpID
% 221 |TkS PROPELLER (KNOWN ICING 690007" aBD 39.8[(203.5) 1] o Fio
- 23J  |TKS - FLUID (6 GALD 690007 @50 ss5.2[<179.6) o
e 24) | wx-950 STORMSCOPE 810437 peer'? = ks 691
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M20R AIRPLANE AND SYSTEM DESCRIPTION
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MOONEY SECTION VI
M20R AIRPLANE AND SYSTEM DESCRIPTION

{INTRODUCTION]|

Acquiring a working knowledge of the aircraft's controls and equipment Is ane of your
important first steps In developing a fully efficlent operating technique. This Airplane and
Systems Section describes location, function, and operation of s¥stems' controls and
equipment. It Is recommended that you, the pllot, familiarize yourself with all controls and
systems while sitting in the pilot's seat and rehearsing the systems operations and flight
procedures portions of this manual.

IRFRAME]

The M20R Is an all metal, low wing, high performance airplane. The fuselage has a welded,
tubular-steel cabln frame covered with non-structural aluminum skins. Access to the cabin
Is provided by a door located on the right side of the fuselage. A door Is provided aft of the
rear seat for access to the baggage compartment. The aft fuselage, tallcone, is of semi-
monocoque construction.

Seating in the cabin is provided for the pilot and three passengers.

The M20R has a tapered, full-cantilever, laminar-flow type wing. The alrfoll varies from a
NACA 63,-215 at the wing root to a NACA 644-412 at the wing tip, modified by an inboard
leading edge cuff. .

An aerodynamically designed cover Is attached to the wing tip and contains the wigg
navigation, anll-coi"lslon and optlonal recognition lights. Wrap-around stretched form
skins cover the wing; flush riveting Is used on the forward, top and bottom two thirds of the
wing chord to provide benefit of laminar flow aerodynamics.

The empennage conslsts of the vertical and horlzontal stabilizer assembly and the rudder
and elevator surfaces. The entire empennage plvots around attaching points on the aft
fuselage to provide pitch attitude trim.

The tricycle Iandln%%ear allows maximum vision and ground manauvagl;g. Hydraulic disc
brakes and a steerable nose wheel ald in directional control during taxiing and ground
operations. The landing gear Is electrically retracted and extended. A warning horn, a gear
position indicator on the floorboard and a green "GEAR DOWN" light help prevent inadver-
tent gear:;r landings. A manual emergency gear extension system is provided in the event
of electrical fallure.

[FLIGHT CONTROLS DESCRIPTION|

The alrcraft has dual flight controls and can be flown from either the pilot or co-pllot seat.
Dual palrs of foot pedals control rudder and nose wheel steering mechanisms. Push-pull
tubes, rather than conventional cable/pulley systems, actuate all-metal flight control sur-
faces, Rod-end bearings are used throughout the flight control systems. These bearings are
simple and requilre little maintenance other than occaslonal lubrication. Specially designed
aluminum-alloy extrusions, that permit flush skin attachment, form the leading edges of the
rudder and elevators. A spring-loaded interconnect device indirectly joins alleron and rudder
control systems to assist in lateral stability during flight maneuvers. Longitudinal pitch trim is
achieved through a trim control system that pivots the entire empennage around tailcone
attachment points. A variable down-spring located in the tallcone and a bobweight located
forward of the control column help create desirable stability characteristics.

Aileron System

The ailerons are of all-metal construction with beveled tralling edges. Three hinges of
machined, extruded aluminum attach each alleron to aft wing spar outboard of wing flaps.
The allerons link to the control wheel through push-pull tubes and bellcranks. Counter-
weights balance the system.

Elevator System

Elevator construction Is essentially the same as that of the allerons. Both elevators attach to
the horlzontal stabilizer at four hinge points. Push-pull tubes and bellcranks link the elevators
to the control wheel. Counterweights balance the elevators.
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Rudder System

The rudder attaches to the aft, vertlcal fin spar at four hinge points. Push-pull tubes and
bellcranks link rudder to the rudder pedals.

Stabilizer Trim System

To provide pitch trim control, the entire empamé? plvots around Its main hinge points. The
system conslsts of a manually operated (electrical operation optional) actuator that operates
a serles of torque tubes and universal joints connected to a |ack screw on the aft tailcone
bulkhead. A trim control wheel, located between pllot and cgaa?ilnt seats, allows pllot to set
stabllizer trim angle. Trim position Is Indicated by an electrical gauge (LED) located in the
lower, center instrument panel. The Indicator Is controlled by a potentiometer. This indicates
stabllizer position relative to the aircraft thrust line, .

Rudder Trim System

The M20R is equclrpad with an electric rudder trim system which allows the 1pllm to trim out
much of the rudder force required for takeoff, climb, cruise and descent. The system Is a
"bungee” type spring assembly, attached to the rudder control system and driven by an
electric motor. The trim system is operated by a split, toggle switch located above the throlile
on the pilot's panel. The split switch Is a safety measure that greatly reduces the possibliity
of a runaway trim situation. The electrlc trim indicator ) is located adjacent to the toggle
switch. A potentiometer controls the rudder trim position indicator. Takeoff position is within
the last 3 lighted segments on the right end of the indicator. Rudder force varles from
negliglble (with trim to the far r!,ghtr to mild (with trim set to the third segment from the right).
Cruise setting will result in the trim indicator being slightly left of neutral. A high speed
descent will result In an even mare left of neutral position.

Wing Flaps

The wing fiaps are electrically operated and Interconnected through a torque tube and
bellcranks. Total flap area s 17.98 square feet.
Nominal travel is 0 to 33°% Limit switches prevent travel beyond these limits. Wing flap
Fasmnn Is controlled by a pre-select switch located on the lower center console. Also
ocated on the center console Is a flap position indicator showing which pre-select position
has been selected: full up, takeoft (10°) or full down positions. A potentiometer controls the
flap posltion Indicator Q.ED}. Generally, aircraft trim requirements will chan?a with use of the
flaps. Lowering of the flaps will cause a nose down pitc-hlng! condition which can be easlly
corrected bi,r application of nose up trim. Cﬁnveraes‘v. retraction of the flaps, from a trimmed
flight condition, will cause a nose ul:i pitching condition. Use offlaps should always be within
the operational limits established in SECTION II. The flaps are very effective in lowering
landing speed and can be used to slow the alrcraft to approach speeds.

INSTRUMENT PANEL

The instrument ﬁanal is designed to provide functional grouFlng of all flight, radio, engine
instruments, switches and controls required to operate varlous systems, All filght instru-
ments are grouped on the shock-mounted panel directly in front of the pllot. Power plant
instruments are groupad into two clusters and located to the right of the flight instruments.
The radio panel Is In two sections, slightly left and forward of co-pllot’s seat. The annunciator
nel and optional radio conscle are on the left section of the radio panels. The clrcuit
reaker panel is located on the far right, in front of the co-pllot's seat.

FLIGHT PANEL. & INSTRUMENTS

Flight instruments operate: (1) by barometric pressure or barometric-impact air pressure
differences, (2) by varlations in electric current due to mechanically varled resistance, (3) by
alr drawn into an evacuated case or {4) by reference to the earth’s magnetic field.
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FIGURE 7 - 1 FLIGHT PANEL (29-0001 THRU 29-0169)

1. CLOCK - (S/N 29-0001 thru 29-0169) (Refer to Figure 7-1) .
The electric, digital, panel mounted clock, may be used and set by the following procedures:
H&r}eneebuﬂans are located below digital face of clock and identified as START/STOP, CLEAR &

Normal or Elapsed time. _ i
MODE - Push to switch from normal time to elapsed time. _
START/STOP - Push to start or stop seconds when in elapsed time mode.
CLEAR - Push to reset elapsed time to Zero.
Set Hours, Minutes or 24 vs 12 hour time.
- Push and Hold CLEAR button for 4 - 5 seconds to enter
clock set mode; 12 H or 24 H will flash.
- Push START/STOP button to select either 12 or 24 hour mode.
- Push CLEAR to select hours (hours flashing/minutes steady) or minutes (hour
- steady/minutes ﬂashlnic_;) for setting. .
- Push START/STOP to increase either hours or minutes until desired time is set,
- Push MODE to return to normal time.

1. CLOCK (S/N 29-0170 thru 29-0199) (Refer to Fi?ure 7-1A)
The electric, digital, panel mountedDAVTRON Model 800 clock, may be used and set by the
following procedures:

The SEL button selects what is to be displayed on the four digit window and the CTL button
controls what is being displayed. Pressing select sequentially selects GMT, Local Time ,
Elapsed Time and back to GMT. The confrol button starls and resets Elapsed Time when
momentarily pushed . Normal operation of the MB00 cannot accidentally reset time.

SETTING GMT

Select GMT for display in the four digit window with the SEL button. Simultaneously press both
the select and control buttons to enter the set mode. The tens of hurs digit will start flashing.
The control button has full control of the flashing digit and each button push increments the
digit. Once the tens of hours is set, the select button selects the next digit fo be set. After the
last digit has been selected and set with the control button, a final push of the select button
eritskti e mode. The lighted annunciator will resume its normal flashing, indicating the GMT
clock Is running.
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FIGURE 7 - 1A FLIGHT PANEL (29-0170 thru 29-0182, 29-0184 thru 29-0199)

SETTING LOCAL TIME

Select Local Time, grLT) using the SEL button, Simultaneousl.\g push the SEL and CTL buttons

to enter set mode. The tens of hours digit will start flashing. The set operation is the same as

9MTI %:Ixcept that minutes are already synchronized with the GMT clock and cannot be set in
ocal Time.

TEST MODE
Hold SEL button down for three seconds and the display will indicate 88:88 and activate all

four annunciators.

ELAPSED TIME COUNT “UP” .

Select ET for display. Press CTL button, ET count will start. Elapsed Time counts up to 59
minute, 59 seconds, and then switches to hours and minutes. It continues counting up to 99
hours and 59 minutes. Press CTL button again to reset to zero.

ELAPSED TIME COUNT "DOWN" )

Select ET display and enter set mode I:a' rgressmg both buttons. The countdown time can now
be set, Entering the time Is identical to GMT time setting. When the time is entered and the last
digit is no linge flashing, the clock Is ready to start the countdown. Momentarily pressing the
CTL button starts the countdown. When th ecount reaches zero, the displays flash and the
external alarm is activated. Pressing either SEL or CTL will deactivate the alarm. ET continues

counting UP.

2. AIRSPEED INDICATOR . .
The airspeed indicator registers airscreed in knots. The air pressure difference between the pi-
tot tube and static ports on each side of the tailcone operates the airspeed indicator.

3. ARTIFICIAL HORIZON
Varies with installed equipment.

4. ALTIMETER

The altimeter operates by absolute pressure and converts barometric pressure to altitude
reading in feet above mean sea level. The altimeter has a fixed dial with three pointers to indi-
cate hundreds, thousands and tens-of- thousands of feet. Barometric pressure is sensed
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through the static ports. A knob adjusts a movable dial, a small window on the face of the main
dlal,d t? indicate local barometric pressure and to correct the altimeter reading for prevailing
conditions. ‘

5. TURN COORDINATOR

The turn coordinator Diperates from an electric power source. The turn coordinator is inde-

Pendent of the flight reference gyros. The turn coordinator displays variation in roll and yaw to
. the pilot by means of a damped miniature aircraft silhouette display - this provides the pilot
| with essential information to execute a "proper turn”.

6. GYROSCOPIC HEADING INDICATOR ﬁDG)
The vacuum operated directional gyro displays airplane heading on a compass card in rela-
tion to a fixed simulated airplane image and index. The direcfional indicator may precess
slightly over a period of time. Therefore, the compass card should be be set in acordance with
the maqr_&etlc compass just prior to takeoff and occcasionally checked and readjusted on ex-
tended tlights. A knob on the lower left edge of the instrument is used to adjust the compass
card to correct for any precession. A slaved flux gate compass is optional; ifinstalled and ON
will keep the DG corrected dprlﬂ% the flight.

Optional equipment may be installed as desired.

7. VERTICAL SPEED INDICATOR

The vertical speed indicator converts barometric pressure changes in the static lines to aircraft
ascent or descent rate readings in feet ger minute. This indicator has a single needle and two
adjoining scales that read from 0 to 2000 feet per minute,

8. AUTOMATIC DIRECTION FINDER (INDICATOR) (ADF)
9. NAVIGATION INSTRUMENT NO. 2.
10. (OPTIONAL) Stormscope, Second Altimeter, etc.

11. MANIFOLD PRESSURE
The manifold pressure gauge is of the direct reading type, The gauge is calibrated in inches of
mercury (Hg) and indicates the pressure in the induction air manifold.

12. TACHOMETER
The tachometer is an electronic meter which counts ignition pulses. The instrument is cali-
brated in engine revolutions per minute (RPM).

13. FUEL FLOW

Fuel flow gauge - an electric instrument operating from information provided by a fuel flow
transducer. The gauge indicates fuel flow being used by the engine. The FT-101A system will
depict the quantﬁy of fuel used when the "USED" button is pushed.

14. AMMETER
Ammeter indicates battery charge or discharge. A PUSH for VOLTS button is available to show
buss voltage if desired. Voltage is read on a separate scale using the same needle.

15 & 16, FUEL QUANTITY INDICATORS

Fuel quantity indicators are used in conjunction with float-operated variable-resistance trans-
mitters In each fuel tank. Tank-full position of transmitter floats produces maximum resistance
through the transmitters, permitting minimum current flow through fuel quantity indicator and
maximum painter dlaflaction Instriments are calibrated in portions of tank voliime

17. VACI.I.IUM INDICATOR Indicates operating vacuum pump pressure. Location varies
on panel.

18. OIL PRESSURE ) . . |
I(EFI’eS?)tricaI instrument - uses a transducer as a reference. Calibrated in pounds per square inch

19, OAT (Outside Air Temperature) — o B
Outside air temperature gau?e pravides pilot with free stream outside air temperature in = C.

Location may vary on pane

,20. EXHAUST GAS TEMPERATURE (EGT) ) ) |

* A thermocouple probe, located at junction of #1, 3 & 5 exhaust pipes, transmils temperature
variations to the indicator which serves as a visual aid during leaning. EGT varies with fuel-air
ratio, powar and RPM. Engine operation within BLUE ARC, during climbs, provides sufficient
fuel to keep engine power within proper temperature range. Location varies on panel,
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21. OIL TEMPERATURE . .
Oil temperature gauge - an electric instrument connected to an electrical resistance bulb on en-

gine. Temperature changes of erg‘?ine_ oil changes electrical resistance, therglla:y allowing more
or less current to flow through indicating gauge. Instrument is calibrated in © F.

22. CYLINDER HEAD TEMPERATURE .

Cylinder head temperature indication is controlled by an electrical resistance type temperatur-

Proba instalied in cylinder number 2. The indicator receives power from aircratt electrical sy
em. Instrument is calibrated in ~ F. . . )

A 6 position switch, with probes installed in all cylinders, is optional.

23. ANNUNCIATOR PANEL
See description elsewhere in this SECTION.

24. MAGNETIC COMPASS

Magnetic compass dial Is graduated in five-degree increments and is encased In liquid-filled
lass and metal case. ltis egmpped with compensating magnets, adjustable from front of case.
ceess to compass light and compensating magnets is provided by pivoted covers. No mainte-

nance is retmlred on magnetic compass except an occasional check on a compass rose, ad-

Justment of the compensation screws (if necessary) and replacement of the lamp.

25. HOUR METER :
Hour meter - located on baggage compartment bulkhead and indicates elapsed time while en-

! gine is running. Location may vary depending on installed systems.

26. RADIO INSTRUMENTS )
[ Refer to SECTION 1X for the description of the radio/navigation configuration installed in this

i aircraft.
J 27. ALTITUDE PRE-SELECT - OPTIONAL

28. MASTER WARNING LIGHT - When any RED warnin Ilqht on the panel shows that a sys-
tem or component is malfunctioning, this MASTER WARN light illuminates in approximate_lg

15-20 seconds after any annunciator light begins to show a malfunction. Pilot should ident
the source sFystem warning liight on the annunciator, then PUSH the MASTER WARN light }It
contains a PUSH switch under the light). MASTER WARN uqm will extinguish for approx
mately 2 minutes or until the next system malfunction warning light on the annunciator illur
nates, Repair inoperable system prior to next flight.

IT OLS

1. MAGNETO/STARTER SWITCH

Magneto/Starter switch combines both igrition and starting functions. Turning. iﬂnition key
clockwise through R, L, and BOTH to START position and then Fushmg forward on key and re-
ceptacle, engaqes slarter. Releasing key when engine starts allows switch to return, by spring

action, to B position.

i 2. RADIO MASTER SWITCH )
Switch operates a rela supPIying power to the avionics buss. Since relay is energized to turn
| avionics buss OFF, failure of relay coil will still allow electrical power to avionics buss. Energ -
: ing starter automaﬁca]ly energizes relay and disconnects all avionics from buss. Electric frim
switch, on control wheel, is tied to avioriics buss and will not operate unless RADIO MASTER

and TRIM switch on pilot's panel are - ON.

3. ALTERNATOR FIELD SWITCH
This switch cuts alternator field power from main buss to alternator.

| 4. MASTER SWITCH )

i Master switch operates battery relay which controls battery power (selected battery) to main
| buss. This switch cuts ALL ship power OFF, except cabin overhead lights, baggage compart-
: ment light and electric clock.

5. OPTIONAL - Rotating/Flashing Beacon, etc.

6. STROBE LIGHT %STFIOBE LITE)SWITCH/CIRCUIT BREAKER :
Strobe light combination switch/circuit breaker turns wing tip and tail strobe lights ON, Shoulc
short occur, the combination switch/circuit breaker will automatically trip to the OFF paosition.

7. NAVIGATION LIGHT (NAV LITE) SWITCH/CIRCUIT BREAKER
Navigation light combination switch/circuit breaker turns wing hﬁ’ and tail navigation lights ON.
Should a short occur, the combination switch/circuit breaker will automatically trip to the OFF
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FIGURE 7 - 2 SWITCHES/CONTROLS (S/N 29-0001 thru 29-0169)

position. The glareshield and panel lights are also tumed on when this switch is ON. Control
dimming of either glareshield or panel lights with rotating switches on lower console.

8. RECOGNITION LIGHT (RECOG LITE) (If installed) )
Recognltion light combination switch/circuit breaker tums FEQO%HtIOﬂ light ON. Should a short
occur, combination switch/circuit breaker will automatically trip to OFF position. .

% TAXI LIGHT (TAXI LITE) SWITCHES ‘-ll' &R)
0. LANDING LIGHT (LDG LITE) SWITCHES (L & R)
Select and push split switches to lurn desired set of lights ON, Push switches OFF to tum de-

sired set of lights off. Lights should be operated only for short time periods while not in fiight to
preclude overheating of lamps. Over load protection is achieved by circuit breakers in panel.

11. GEAR SAFETY BY PASS SWITCH (Gear Retraction Override)

Gear safety override switch is a manual means of electrically by-passing the Airspeed Safety
Switch. In [he event the landing gear switch Is placed In geai-up posilion, a properly operatin
Airspeed Safet'%rSwltch prevents gear from being retracted before takeoff speed of ela_:p_lg‘go -
malely 60 +/-5 KTS is reached. To retract landing gear at a lower airspeed, the GR SAF BY
PASS switch may be held de-pressed until landing gear is completely retracted.

~ CAUTION ~

Activation of landing gear safety override switch overrides the safety features
of airspeed safety switch and CAN cause landing gear to start retracting while
aircraft is on ground.

12. LANDING GEAR SWITCH
Electric gear switch, identified by its wheel shaped knob, is a two-position switch. Pulling aft

and lowering knob lowers landing gear while pu?ling aft and raising knob raises landing gear.

| NOTE]|
Failure to “Pull” knob out prior to movement may result in a broken switch,
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FIGURE 7 - 2A SWITCHES/CONTROLS (S/N 29-0170 thru 29-0182,
29-0184 thru 29-0199)

13. STABILIZER TRIM POSITION INDICATOR
Stabilizer trim position indicator (LED) is electrically activated by a potentiometer attached to
trim wheel mechanism. The position signal is transmitted to indicator by resistance readings.

14. FLAP POSITION INDICATOR )

Wing flap position is electrically indicated by the (LED) flap indicator, located on flight panel.
The intermediate mark on lens’is the flap TAKEOFF setting, Signal is transmitted to indicator
thru a potentiometer attached to flap mechanism. Position signal is transmitted to indicator by
resistance readings.

15. RUDDER TRIiM SWITCH . .

Push split toggle. switch to position rudder into trimmed condition to reduce rudder pedal
forces during takeoff, climbs or descents. Right - takeoff and climbs; Left - descents. Pushing
left side of spring loaded switch trims rudder left, pushing right side of switch trims rudder

right.

18. RUDDER TRIM POSITION INDICATOR o ) _
Rudder trim position is electrically indicated on an (LED) indicator located adjacent to switch.
Signal is transmitted to indicator thru a potentiometer attached to trim mechanism. Position

signal is transmitted to indicator by resistance readings.

17. “ HIGH BOOST " FUEL BOOST PUMP SWITCH ) )
An electric fuel boost pump, capable of oparatigg engine at reduced power in case of engine
driven fuel pump failure, is provided. The guarded switch (Jift guard) can be pushed ON to op-
erate engine (at reduced power) if required.

e

—— s st e s

Pushing HIGH BOOST pump switch ON when engine driven pump is operating
properly will cause engine to quit due to excessive rich fuel mixture.

17A. BOOST PUMP SWITCH (LOW BOOST)
The Low Fuel boost pump switch connects the fuel boost pump through a voltage regulator to
provide engine priming capability prior to engine start and to provide a means of purging fuel
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vapor from fuel s¥stem during extreme temperature situations, either environmental sources or
from engine heat soak situations.

18. STAND-BY VACUUM (STBY VAC) SWITCH. .

When HI/LO VAC annunciator light illuminates (steady or flashing), the vacuum o%erated gyro
instruments are considered to be unreliable. STBY VAC switch should be turned ON. Refer to
Airborne Service Letter, No. 31, located in Section X.

19. PITOT HEAT SWITCH/CIRCUIT BREAKER ’ y

Pitot heat combination switch/circuit breaker turns heating elements within pitot tube on.
Should a short occur, the combination switch/circuit breaker will automatlcallétrip to OFF posi-
tion, "PITOT HEAT" annunciator light will illuminate "BLUE"when switch is ON and current is
flowing thmulgh pitot heater. On some export aircraft, annunciator will illuminate "AMBER

when switch is OFF and will not be illuminated when ON and drawing current.

20. PROPELLER DE-ICE (PROP DE-ICE) SWITCH (if installed%.
See SECTION IX for operating procedures. (28-0001 thru 29-0169)
NOT USED ON FIGURE 2A. '

21. ELEVATOR TRIM (ELEC TRIM)SWITCH - e ;
Switch is normally left in ON position and serves as both a circuit protector and a master dis-
connect for the electric trim system in the event of a malfunction. The Radio Master Switch
must be ON before power is available to elevator trim system.

22, THROTTLE CONTROL )
Push throttle control forward to increase engine power. Pull throttle aft to decrease engine
power. Full throttle automatically activates fuel boost pump. Vernier control is optional.

23. PROPELLER CONTROL ]
Push propeller control forward to increase engine RPM; pull control aft to decrease engine
RPM. Control is a vemier type and fine adjustments of RPM can be obtained by turning knob
clockwise to increase RPM and counter clockwise to decrease RPM. Knob should not be
tumed IN any closer than .030" to .060" to panel nut face.

24. MIXTURE CONTROL e :

Mixture control allows pilot to adjust the fuel-air ratio (mixture) of the engine. Push control for-
ward to enrichen mixture. Pull control full aft to close idle cutoff, shutting down engine. Controi
is a vernier type and fine adjustments of mixture can be obtained by tumlrl? knob clockwise to
enrichen mixture and counterclockwise to lean. Knob should not be turned IN any closer than

030" to .060" to panel nut face.

25. WING FLAP SWITCH : ; :

qu? switch, on console, operates the electrically-acluated wide span wing fiaps. The flap
switch incorporates a pre-select feature for TAKEOFF and FULL DOWN positions. Move
switch down to first detent position to gbtain TAKEOFF flaps (10°). Move switch ta full down po-
sition to select FULL DOWN fiaps (33). When flap switch is moved UP to either TAKEOFF po-
sition or FULL UP position the llaps will retract to the selected position.

P

~CAUTION~

i o ot o

Positioning Flap Switch to the UP position retracts the flaps completely.

26. ALTERNATE STATIC SOURCE VALVE L . .

Pull alternate static source valve full aft to change source of static air for the altimeter, airspeed
and vertical speed indicator from outside of aircraft to cabin interior. Airspeed and altimeter
readings are affected slightly when alternate static source is used (See Charts in SECTION V).

27. PARKING BRAKE CONTROL ) ;
Depress brake pedals and pull parking brake control to set parking brake. Push parking brake
control in to release parking brake,

28. CABIN VENT CONTROL (Fresh Air) .

Pull cabin vent control aft to open vaive in mixing box connected to cabin air iniet NACA vent lo-
cated on the right side of the airplane. Optimum use of cabin vent control is described in the
Cabin Environment Section.

29, CABIN HEAT CONTROL )
Pull'eabin heat control to turn cabin heat on. To lower cabin temperature, cabin heat control is

Eushed forward toward the OFF position. Optimum use of cabin heat control is described in the
abin Environment Section.
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30, DEFROST CONTROL N
Pull defrost control to decrease air flow to lower cabin area and increase air flow to windshield
ducts in the front of glareshield area. Optimum use of the defrost control is described in the
Cabin Environment Section.

31. MIKE JACK (Hand Held Microphone) (EMERGENGY MIC. AND PHONE JACK)
Pfltlxg hand helclI microphone jack into this plug and place microphone in holder located on front
of lower console.

32. TRIM CONTROL WHEEL _ ,
Rotating trim cantrol wheel forward lowers nose during flight; rearward rotation raises nose of
aircraft during flight. If optional electric trim system Is Installed, pushing both sides of split trim
switch, located on left hand portion of pilots control wheel, will electrically trim aircraft.

33. FUEL SELECTOR VALVE .

Fuel selector valve, located on fioorboard, is a three position valve which allows pilot to select
either left or right fuel tank. Turning valve OFF, shuts off ALL fuel to engine. At full throttle en-
gine will stop trom fuel starvation in 2 to 3 seconds.

34. GEAR DOWN POSITION INDICATOR (Floorboard) ' '

The gear-down position indicator, near back of fuel selector valve pan, aft of center console
has fwo marks that align when landing gear is down and illuminates when GREEN GEAH
FDWN lightis ON. A red-white striped decal shows when landing gearis NOT in the down posi-
ion.

35. RADIO LIGHT SWITCH AND DIMMER ) )
Turning radio light switch knob clockwise turns radio and indicator lights ON. Continued turning
clockwise increases light intensity. This control also operates internal instrument lights.

36. PANEL LIGHT SWITCH AND DIMMER
Turning panel light switch knob clockwise turns instrument lights located in glareshield ON.
Continued turning clockwise increases light intensity.

37. CIRCUIT BREAKER PANEL
See details elsewhere in this Section.

38 & 39. CO-PILOT’'S HEADSET JACKS.
40 & 41, PILOT'S HEADSET JACKS.

42, FUEL FLOW TOTALIZER INDICATOR & FUEL MEMORY SWITCH.

“Fuel Totalizer” memory is connected to the aircraft battery through a “FUEL MEM"ory switch.
Indicates fuel flow being used at given power setting, fuel used, fuel remaining andjor time re-
maining since last fuel filling, if memory switch has been left ON and system has not been RE-
SET. Optional systems depict different data. (Some optional "Fuel Totalizer” systems do not
contain a memory switch.).

43. ANNUNCIATOR PANEL '
See description elsewhere in this section.

44. OPTIONAL DIRECTIONAL GYROSCOPIC INDICATOR REMOTE SLAVE and/or COM-
PENSATION SWITCH.

45. EMERGENCY LOCATOR TRANSMITTER (ELT) SWITCH ({\HM/ON)
Place in ARM position for routine operation. Refer to ELT description elsewhere in this section
on proper and lawiul usage.

46. ALTERNATE AIR (ALT AIR)

Automatically opens when Induction air s‘q_‘stem becomes blocked for any reason. May be

gpen}ad manually by pulling knob aft. AMBER annunciator light will illuminate when alternate air
oor Is open.

47. BATTERY SELECT SWITCH - BAT 1/BAT 2
This switch allows pilot to select either battery as primary for any flight. Battery #1 is normally
used for operations. The battery not being used is recharged through a trickle charge system. It
is recommended to switch batteries occasionally.

48. FUEL FLOW MEMORY SWITCH (OPTIONAL FOR S/N 29-0001 thru 29-0169

Normally left in "ON" position at all times so that "Fuel Used” information is retained from one
flight to the next, until reset. Memory switch may be tumed OFF to prevent baftery drain if air-
craft is to be stored for extended perlods of time. (Some OPTIONAL “Fuel Flow” systems do not
contain a memory switch.)
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48, EMERGENCY BUS SWITCH {2‘9-01_70 thru 29-0199)
(Optional when Stand-by Alternator is installed)

When Low Voltage annunciator light illuminates, steady or flashing, pull 70A BAT circuit
breaker and PUSH EMERG BUS switch ON te bring Stand-by Alternator on line.

49. CIGAR LIGHTER (CAUTION 28 volts)

50. STAND-BY VACUUM OPERATIONAL INDICATOR .
RED button is visible when STBY VAC switch is OFF. RED button is pulled back (not visible)
when stand-by vacuum pump is operating. This indicator is for pre-flight check only.

51. OPTIONAL - INTER-COM CONTROL PANEL

52, OPTIONAL EQUIPMENT SWITCH(ES)

MAP LIGHT SWITCH/RHEOSTAT, MIC SWITCH, ELECTRIC TRIM SWITCH (if installed) &
OPTIONAL AUTO-PILOT SWITCHES are located in the pilot's control wheel.

ANNUNCIATOR & SWITCH PANEL |

ANNUNCIATOR

A. PRESS-TO-TEST SWITCH . .
Press RED press-to-test switch (3-5 sec.) with Master Switch ON to illuminate light bulbs

(some annunciator legends may not be active, see descriptions belnw%. Defective bulbs must
be replaced prior to flight. Includes MASTER WARN light on S/N 29-0170 thru 29-0198

B. DIM SWITCH

The DIM switch may be

activated after the  low 4 5

fuel lights come on 3 6

bright. The switch will

dim both low fuel lights 8 7

but will not turn them off. 1 S

To restore display to

bright, press TEST — — .
Tl A Ten ["ee ["wor [Tear [ om' | wr'| me'| mmr B
1, GEAR SAFETYINDI-| ~o | = |wn|m [m|we)|w e w]| -
CATOR (GEAR DOWN} D T = — =

2. GEAR SAFETY INDI- = s

CATOR (GEAR Pl el o L Ll e s

warning horn provide

position signals. The
Preen (GEAR DOWN)
I

UNSAFE j i ='__ A

A GEAR DOWN light

GREEN), a GEAR UN- j

AFE light (RED), and a 9 16

visual and audible gear 10 ]_]_ ]_4]'5
I 3

J I
8

ght shows c?ntfinﬁaualy 1
when gear is fully ex-

tended. With navigation , TR

lights ON, the GEAR — A oo
DOWN light is dimmed :
far mglht operation. All -

gear lights are OUT s 2

when Iandin%\dga;gr is
fully retracted. Additional
verification is accom-

Plished by checking

loorboard indicator win- FIGURE 7 - 3 ANNUNCIATOR & SWITCH PANEL
dow, S/N 29-0001 THRU 29-0169

3. LEFT FUEL

4, RIGHT FUEL

Left and/or right, fuel annunciator light (RED) comes on when there is 2-1/210 3 gallons (9.5 to
11.4 liters) for S/N 29-0001 thru 29-0169; 6 to 8 gallons (23 to 30.3 liters) for S/N 29-0170 thru
29-0199, of usable fuel remaining in the respective tank.
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5. SPEED BRAKE
llluminates AMBER when speed brakes are extended.

6. ALT AIR

lluminates AMBER when the alternate air door is opened, either manually or automatically. In

this situation, induction air for the engine is drawn from inside cowling rather than through the

NACA induction air intake. The normal induction air system MUST be checked, for proper op-
eralf]ion. priorto next

flight.

- 13
ﬁ% = i oy jdhiion qu

3, == 6 (m:gre:;n::?) will

0 19 result in loss of

g4 | 16 power.
[ 8|, PROP DE-ICE

=== Illuminates BLUE
\"'6" %“" ’ 3 | T% [ %T% when Propeller De-
i — Ice has been se-

e A lected ON.

My me oRiC A ) [ o ) (nav) (sc)(cps aPR][(dPS CRs)
@mf%w Q/&fin} aps] (wer] ARM)(ACTy [ 0BS] [1BG] Hiemioatas BLUE

C // Lot s N A when pilot has se-
D lected PITOT HEAT
E 18 rocker switch ON.

19 Some exported air-
craft will lNlluminate

AMBER when switch

is OFF or when there

s 0 is an?( pe of electri-
cal failure in pitot

T heat system and

5 2 WILL NOT BE illumi-

nated when the
switch is ON,

FIGURE 7 - 3A ANNUNCIATOR & SWITCH PANEL
S/N 29-0170 THRU 29-0199

9. HI/LO VAC
A RED light indicates a malfunction or improper adjustment of vacuum system. Vacuum is
available for operation of attitude gyro and directional gyro. Designated vacuum range is 4.25
+/-.25t0 5.5 +.2/-0.0 inches of marcug% |H% The HI/LO VAC light will BLINK WHEN VACUUM
IS BELOW 4.25 in. Hg. and illuminate Y WHEN VACUUM IS ABOVE 5.5 in. Hg. In either
case, gyros should not be considered reliable during this warning time. Refer to Airborne Serv-
ice Lefter No. 31, located in Section X.

10. ALT VOLTS

A RED light indicatcs improper voltage supply. A FLASHING RED light indicates alternator
voltage output is below load regunrements or no voltage from alternator; a STEADY RED light
indicates overvoltage or tripped voltage relay.

11. SPARE

12. START POWER ) . )
Hluminates RED when the starter switch or re|a¥f has malfunctioned and the starter is engaged
while the engine is running. Shut the engine off as soon as practicable.

13. STBY VAC
Nluminates AMBER when Stand by Vacuum Switch has been selected to ON.

14, REMOTE RNAV EOEtional) . )
llluminates when DME 2 is selected and optional RNAV system is not functioning.

15. SPARE (S/N 29-0001 THRU 29-016&?
15. EMERGENCY BUS (S/N 29-0170 THRU 29-0199) (OPTlO[\lALé
llluminates when the EMERG BUS switch is selected ON to bring Standby Alternator on line.
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16. BOOST PUMP
llluminates BLUE when the Electric Fuel Boost Pump is selected ON. Li8ht comes on hiﬁh; in-
tensity when HI BOOST switch is ON and low intensity when LOW BOOST switch is ON.

SWITCH PANELS & ANNUNCIATOR PANELS WILL VARY WITH AIRCRAFT

C., D., E.. NAVIGATION MODE SELECTION SWITCHES (Figure 7-3A)

17. ELT SWITCH (29-0001 THRU 29-0169)
17. MARKER BEACONS (29-0170 thru 29-0199)
llluminates applicable colors as aircraft passes over marker beacons on approach.

18. OPTIONAL SWITCHES (29-0001 thru 29-0169
18. NAVIGATION SELECTION LIGHTS (29-0170 thru 29-0199) .
llluminates as the pilot selects the navigation system desired. Varies with installed equipment.

19. ELT SWITCH (238-0170 thru 29-0199)
20. OPTIONAL SWITCHES (29-0170 thru 29-0199)

GROUND CONTROL

NOSE GEAR STEERING

Nose gear steering system consists of a steering horn on nose gear leg linked to the rudder
pedals by push-pull tubes and bellcranks. Gear retraction automatically disengages steering
mechanism from nose wheel and centers nose wheel for entry into wheelwell,

TAXING AND GROUND HANDLING

The aircraft can be easily taxied with minimum use of brakes. Minimum turning radius is 40 ft.
(12.0 m) right & 48 ft. (14.4 m) left, without use of brakes. A MANUAL tow bar i provided tg
Pround handle aircraft. Care must be used to not swivel nose wheel beyond 13 right or 11
eft from center, Adjustable steering stops are incorporated on nose gear leg assembly.

~ CAUTION ~
Exceeding steering swivel angle limits may cause structural damage.

| LANDING GEAR |

CONSTRUCTION

Landing gear legs are constructed of chrome-molybdenum tubular steel, heat-treated for
greater strength and wear resistance. Main gear leg attaching points pivot in bearing surfaces
on forward and stub spars. The nose gear mounts on cabin tubular steel frame and engine
mount. Rubber discs in all gear leg assemblies absorb shock of taxiing and landing.

RETRACTION SYSTEM

Landing gear is electrically retracted and extended. The Iandin? gear switch operates a land-
ing gear actuator relay. Pull wheel-shaped knob out and move it to upper detent to raise land-
in? é;ear. However, an Alfsineed Safety Switch, located on left fuselage side adjacent to the

ilof’s left knee and connected to the airspeed indicator, Is incorporated into the electrical sys-
em to prevent Iandir;a gear retraction while on the ground and until a safe takeoff speed (ap-
Froximately 60 -+/-5 KTS) is reached. A properly rigged up-limit switch will stop landing gear in
ts retracted position. Move control knob to its lower detent to lower landing gear. A progerly
rigged down-limit switch will stop landing gear actuating motor when proper force has been
exerted to hold landing gear in the down-and-locked position. Bungee springs preload retrac-
tion mechanism in an overcenter position to assist in holding landing gear down. A landing
Fear safety by-pass switch override is provided, next to the gear switch, should landing gear
all to retract. Depress and hold this switch to manually bypass airspeed safety switch and al-
low landing gear to retract.
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~ CAUTION ~

Never rely on airspeed safety switch to keep landing gear down during taxi,
takeoff or landing. Always make certain that landing gear switch is in down
position during these operations.

WHEEL BRAKES

Main gear wheels incorporate self-adjusting, disc-type, dual puck, hydraulic brakes. The pilot's
rudder pedals have individual toe-actuated brake cylinders linked to the rudder pedals. De-
presiﬁg%bulh toe pedals and pulling parking brake control, on console, sets the brakes. Push

Fark rake control forward to release brakes. .
t is not advisable to set parking brake when brakes are overheated, after heavy braking or
when outside temperatures are unusually high. Trapped hydraulic fluid may expand with heat
and damage the system. Wheel chocks and tiedowns should be used for long-term parking.

EMERGENCY EXTENSION SYSTEM

A manual, emergency gear extension mechanism is provided to allow emergency loweringhof
landing gear. The coritrol mechanism is located belween and aft of pilot and co-pilot seats. The
RED lever must be released and pulled up (rotated aft) to engage the manual emergency ex-
tension mechanism. The mechanism has a sgrfn retracted Pu cable which manually drives
the gear actuator to extend landing gear. 12-20 pulls are required to fully extend and lock land-
ing gear down. The electrical extension or retraction system will not operate if the manual ex-
tension lever is not properly positioned down.

WARNING SYSTEM

The landing gear warning system consists of: 1) landing gear condition lights, GREEN for
“GEA "and RED for"GEAR UNSAFE", and 2? a warning horn, activated when landing

earis not down-and-locked and throttle is approximately 1/4 inch from idle position. The green

aht shows continuously when landing gear full;cv)extended. The red light shows whenever
landing gear is in transif or not locked down but is OFF when Iandin? gear is fully retracted. A
visual gear-position indicator, located on floorboard, aft of the fuel selector, shows that landing
gear is down when indicator marks align. The gear down light is dimmed when navigation lights

are tumed on.
STEERING

Rudder pedal action steers the nose wheel. Gear retraction relieves the rudder control system
of its nose wheel steering and centers wheel to permit retraction into the nose whéeel well. Mini-
mum turning radius on the ground is 40 feet (12.0 m) to the right and 48 feet (14.4 m) to the left.
Adjustable steering stops have been incorporated on nose gear leg assembly.

e

~ CAUTION ~
The nose wheel must not be swiveled beyond 11° left or 13° right of center. To
exceed these limits may cause structural damage.

[CABIN |

The baggage compartment is located aft of rear passenger seals. The standard compartment

has 20.9 cubic fee ](.59 cu.m.) of baggage or cargo space. A maximum of 120 pounds (}54 Kg)

may be loaded in this area. There are loor tiedown straps provided. Passengers should not be

allowed to occupy this space. .

Additional cargo space is available by removing rear seat, bottom cushion and seat back cush-

E?n!?oge):r (fold seat back forward and slide seat cover UP and OFF frame. Store cushions as
esired).

To fold rear seat back down, pull lock pin (left side frame). Pull seat frame from pivol rods. Place

pivol rods into portion of seat frame that carpet is altached to. Slide frame down until approxi-

mately boltomed out. Pull seal back release handle UP to move catch down. Pivot seat bac

forward & down into seat cushion cavity. )

Both rear seals can be folded down together or independent of each other.

The storage area located aft of the top of the aft baggage compartment bulkhead (hat rack) is

restricted to 10 pounds (4.5 Kg).

BAGGAGE COMPARTMENT
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CARGO RESTRAINT

Cargo tiedown rings/clevis pins are to be inserted into holes provided in web of front seat rails.
The cargo bells atlach to these rings and to standard seat belt hamess to retain cargo. Refer to
Figure 7-4 for typical restraint.

S P

~ CAUTION ~

e e

Proper loading and retention of cargo is mandatory. See Loading Computation
Graph, SECTION VI.

SEATS

The front seats are individu- | |
ally mounted and may be ad-
usted fore and aft to fit
ndividual comforl prefer-

ences. The front seat back
may be adjusted b{ lzjrnizg

left_side hand crank (knob
until seat back Is in desir
osition.
oth oPllonal front seat con-
figurations allow vertical seat

height adﬁstmentb turning -
right side hand crank to raise \l 1
or lower the entire seat as- “i $ ][

sembly.

The rear seat backs have
four (4) adjustment posi-
it indencnisn of
usted independent of the .

other by pulling up on e FIGURE 7 -4 CARGO RETENTION (TYPICAL)
speclive release handle lo-

Et%?gﬂ %gnlgrﬂlit?g Jlligﬂgvyafrd spar. This, al-

lows adjustments from approximately 10° to
0" recline position, SINGLE POINT ADJUSTMENT

SEAT BELTS/SAFETY HARNESS

Safety restraints, if worn properly, (1 occu-
ﬁ_'aqt per restraint)_keep occupants firmly in

eir seals during T/O, landing, turbulent air
and during maneuvers, The bells/hamesses
are mechanically simple and comfortable to
wear. The front seat inerlia bells/hamesses
are attached to hardpoints on side structure
and seats. The rear seat bells are attached to
brackels firmly mounted to structural hard-
points. Shoulder harnesses are provided for
rear seal occupants. Safely belis/fhamesses
MUST be fastened for take-off and landing
operalions. It is recommended that all infants
and small children below 40 Ibs. weight
and/or under 40 in. height be restrained in an
approved child restraint system appropriate
to their height and weight.

The single diagonal type safely hamess is de-
signed so the chest strap crosses diagonally
from the outboard shoulder to an attachment
gomt as low on the inboand hip as possible.
ear seat occupants should take care to con-
formwith this procedure in adjusting chest strap
and inboard belt length. This diagonal confiqu- 1
ration places body center-of-gravily inside the
triangle formed by chest strap and lap bell. The FIGURE 7 - 5 INERTIAL
lap belt should be adjusted comfonably tight. As REEL/HARNESS RETENTION
a resull, the body is restricted from rolling out to-
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ward the unrestricted shoulder or “open" side of the harness, upon forward impact. Refer to Fig-
ure 7-5 for proper seat belt/harness adjustment. :

| DOORS, WINDOWS & EXITS |

CABIN DOOR

Access into cabin is provided by a door located on right side of fuselage. This door has inside
and outside operating handles. Oulside door handle can be locked with a key specifically pro-
vided for il. The door has two latching mechanisms, one located at the top of door and one at

the aft, center of door.
Should the door come open in flight, flying qualities ulfoﬂgle“aircraﬂ will not be affected. Proce-

dures for closing door in flight are contained in SECT l,
PILOT'S WINDOW

A pliot's storm window is located in the left main cabin window. This window is generalg used
for fresh air for prolonged ground operations or as required during adverse weather conditions.
The window should not be opened in flight above 132 KIAS.

EMERGENCY EXITS

The CABIN DOOR is the primary emergency exit from the cabin. If a situation exists where a probable off
airport landing will occur, the door should be unlatched to prevent jamming during landing.

The BAGGAGE compariment access DOOR can be used as an auxiliary exit. The door can be
oFened from the inside even though locked. To open, pull off small ABS cover, pull out latch
n and pull Red Handle. ) ;
o verify re-engagement of latching mechanism; open outside handle fully, close inside handle
to engage pin into cam slide of lafich mechanism; insert latch pin into shaft hole to hold Red
Handle down. Replace ABS cover. Operate outside handle in normal method.

GENERAL

The engine installed is a Te!ed%me Continental Motors 10 550-G( " ), normally aspirated
fuel injected engine. The following designation describes engine :
| . : p § ; : . : Denotes “FUEL INJECTED"

Q . 5 Denotes "OPPOSED" (refers to the horizontally opposed cylinders;
550 . ; ; ‘ Denotes piston displacement in "CUBIC INCHES"
G(") : . . : } Denoles a specific equipment configuration

* Refer to TCDS for engine configuration required.
The engine oﬁerates with three, standard engine controls. The propeller turns clockwise as
viewed from the cockpit.

ENGINE CONTROLS

The engine controls are centrally located between the pilot and co-pilot on the engine control
console, The BLACK throllle knob regulates manifold pressure; push the knob forward to in-
crease the setting; pull the knob aft to decrease the setting. A vernierthrottle control is optional.

The propeller control, with its crowned BLUE knob, controls engine RPM through the propeller
governor. Push the knob forward to increase engine RPM; pull the knob aft to decrease RPM.

The mixture control, with its RED fluted knob, establishes the fuel-air ratio (mixture). Push the
knob full forward to set the mixture to full-rich, pull the knob gradually aft to lean the mixture,
Pull the knob to its maximum aft travel position {o close the idle cut-off valve to com;}letely shut
down the engine. Precise mixture semn?s can be established by observing the EGT gauge on
the pilot's instrument panel while adjusting the mixture control.

The optional throttle, g;opeller and mixture controls are vernier type and fine adjustment can b
made ba/ tu mlrhgakno clockwise or counter-clockwise. The vernier controls should be rigge.
within .030 to .080 in. from panel nut face. Rapid movement or large adjustments can be made
by pushing button on end of control and positioning control where desired, The non-vernier
throttle has an intergral friction device.
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be made by pushing button on end of control and positioning control where desired. The
non-vernier throttle has an intergral friction device.

ENGINE INSTRUMENTS

Engine instruments operate electrically, except manifold pressure, through variations in resis-
tance caused by pressure or temperature changes or by variations in current output caused
by varying engine RPM or alternator output. The tachometer receives its signal from the Hall

effect sensor in magneto.

Engine operating instruments are located in the center of the instrument panel. Colored arcs
on instrument faces mark operating ranges. Proper interpretation of engine instrument read-
ings Is essential for saiectlrgrugiimum control settings and for maintaining maximum cruise
fuel economy. (Refer to SECTION Il for Limitations).

ENGINE OPERATION AND CARE

Life of an engine is determined by the care it receives. Maximum efficiency and engine service
life can be expected when a good maintenance program is followed. Poor maintenance re-
sults in faully engine performance and reduced service life. Efficient engine operation de-
mands careful atiention to cleanliness of air, fuel, oil and maintaining operating temperatures
within required limits, SBN[C"“P of the engine should be accomplished only by qualified per-
sonnel. The minimum grade of fuel for this engine is 100 LL or 100 octane aviation gasoline. If
the grade required s not available, use a higher rated fuel; never use a lower rated fuel. Opera-
tional procedures for adverse environmental conditions can be found in engine maintenance
and operator's manual.

OIL SYSTEM

The engine has a full-pressure, wet sump oil system with an 8 quart (7.57 liters) _capapit)é._ A
conventional dip stick is provided for detemining ail quantity. The oil system is depicted in lg]-
ure 7-6. The propeller governor boosts engine oil pressure for operation of the propeller. Tt
controls oil pressure going to the propelier hub to maintain or change propeller blade angles.
This oil flows through propelier shaft to reach the propeller.

LUBRICATION SYSTEM

'@ OIL THRU REUEF VALVE

----- OIL THRU OIL TEMPERATURE CONTROL VALVE
OIL UNDER PRESSURE
OlL FROM GOVERNOR

pm:p R \/V—/\
= Olt. TRANSFER COLLAR
( Sz 0L SUCTION
{

0lL COOLER -"'"f"
SUMP OIL PICK=-UP L) ﬂ - i \
SMR79—1 ﬁ” \ ('(f' OIL PRESSURE RELIEF VALVE
OIL. TEMPERATURE CONTROL VALVE

T PEGRRY counecmon
FIGURE 7 - 6 OIL SYSTEM SCHEMATIC
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BREATHER FOR CRANKCASE
The crankcase is vented overboard to a near static location.

IGNITION SYSTEM

Power from the engine crankshaft is transmitted through camshaft gear to the magneto drive
gears, which in turn drives the maqneto drive couplings. The left magneto incorporates an im-
pluse coupling. As the rubber bushings in the drive gear turns the coupling drive lugs, counter-
weighted latch pawls inside the coupling cover, engage pins on the magneto case and hold
back the latch plate until forced inward bﬁetge coupling cover. When the latch plate is released,
the coupling s?rlng spins the magneto shaft through its neutral position and the breaker opens
to produce & high vo gna surge in the secondary coil. The %pring action permits the latch plate,
magnet and breaker to be delayed through a Isltg angle of 30 degrees of drive gear rotation dur-
ing the engine cranklnﬂ gerlod. Two lobes on the breaker cam produce two sparks per revolu-
tion of the drive shaft. After engine is running, counter-weights hold the latch pawls away from
the stop pins and the magneto shatft is driven at full advance.

The engine firing order is 1-6-3-2-5-4. lgnition harnesses are connected to the magnetos so
right magneto fires the upper ﬁ_lluqs on the right side and lower plugs on the left. The left m
neto fires the upper plugs on the left and lower plugs on the ﬂth. e magneto cases, spa
plugs, harnesses and connections are shielded to prevent radio interference.

AIR INDUCTION SYSTEM

The engine air induction system
consists of a NACA, flush-type air
inlet duct located on front of lower
conn,Tho o e it
e alr filter housing. This
ﬁouslng contains a 1hrow9away. NACA AIR INLET
papetf canister type air filter ele-
FILTER

men

A secondary or alternate air
source for combustion air is pro-
vided, This air inlet has a spring
loali:iadddoog vrfl'lllgh qofrirlntglly li'&-
mains closed. f the air filter or in-

duction air inlet should become FI,':\TERAC,QNA
restricted, the alternate air door
will automatically open. Warmer
air will then be drawn from the en-
gine compartment. There willbe a
reduction of engine power when
the alternate air door is open due
to lower inlet air pressure and
higher air temperature. When-

ever the alternate air door is FUEL
open, a switch will activate the CONTROL ALT.
“ALT AIR" annunciator light on AIR
the panel to alert the pilot. UNIT 30X

ICING PROTECTION

ENGINE INDUCTION

Continued operation of the Induc- AIR SYSTEM
tion system in the event of intake
air being obstructed is provided
by activation of the alternate air
system. The alternate air is auto-
matically or manually controlled.
When the door is opened, unfil-
tered, relallvallkr warm air, from
engine compartment, is admitted
into the induction system.

EXHAUST SYSTEM

l] AFMR7-7

SCHEMATIC

il
I

The exhaust system consists of
tubes from each cylinder mating
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out an exhaust pipe on the left side of aircraft. The left collector pipe crosses through muffier
an'c]l outtar] exhaust pipe on the right side of aircraft. A short tailpipe attaches to the end of each
exhaust pipe.

The muffler has a heat shroud around it which serves as a cabin air heater. Outside ambient air
is forced into the cabin heater by forward velocity. Air flows around the muffler, picking up heat
and is then carried to a cabin heat J-box mounted on the firewall. When cabin heat is not re-

uired, the air continues to flow around the muffler for cooling and is dumped overboard
t rough the cabin heat J-box outlet duct.

FUEL INJECTION

The fuel in{actian s?rslem is of the multi-nozzle, continuous flow type which controls fuel flow to
match engine requirements. An:r change in air throttle position, en?ine speed or a combination
of these causes changes in fuel pressure in direct relation to engine requirements. A manual
mixture control is provided for precise leaning at anr altitude and power setting. A fuel flow %ya-
tem is installed for digital readout of fuel flow in gal onglper hour, However, fuel flow is NOT to
be used as reference for manual leaning. Use the EGT gauge for this purpose.

The continuous-flow system permits the use of a typical rotary vane pump with intergral relief
valve. With this system there is no need for an intricate mechanism for timing fuel injection to
the engine. The fuel injector pumtg is equi;?ped with a separatar where vafmr s separated by a
swirling augmentor system from the liquid fuel and returned to the tank selected. The fuel Injec-
tor pump forces liquid fuel into the metering unit assembly.

The fuel metering unit/air throttle controls the amount of intake air admitted into the intake
manifold and meters the proportionate amount of fuel to the fuel manifold valve. The assembly
has three control units, one for air, in the air throttle assembly, and two for the fuel control unit.

The manifold vaive receives fuel from the metering unit. When fuel pressure reaches approxi-
mately 3.5 PSI, a check valve opens and admits fuel to six ports in the manifold valve (one port
for each fuel nozzle line). The manifold valve also serves to provide a clean cutoff of fuel to the
cylinder when engine is shut down.

The injector nozzle lines connect the manifold valve to the six fuel injector nozzles.

The injector nozzles gqne per cylinder) are "air bleed” type fuel nozzles which spray fuel directly
into the intake port of the cylinder, When engine is running, flow through the nozzle is continu-
ous and will enter the cylinder combustion chamber when the intake valve opens.

Since the size of the fuel nozzles are fixed, the amount of fuel flowing through them is deter-
minaed by the pressure applied. For this reason, fuel flow may be accurately determined by
measuring fuel pressure at the manifold valve.

ENGINE COOLING AIR

Ram air is drawn into the forward Part of upper cowl and flows down, around the cylinders using
several baffles to control air direction. Hot air, off the cylinders, exits cow! thru lower cowl open-
ings, located aon either side of engine lower cowl, immediately forward of the firewall.

ENGINE STARTING SYSTEM

En%!?e starting is provided by a 24 volt starter. A starter engaqed warning light (START
POWER) is incorporated as standard equipment in annuciator panél. Ignition is provided hy an
impulse coupled magneto.
The engine firing order is 1-6-3-2-5-4, The ignition harnesses are connected to the magnetos
so the right magneto fires the upper plu%s on the right side and lower pluqs on the left. The left
magneto fires the upper plugs on the left and the lower piugs on the right.

ACCESSORIES

ALTERNATOR

Standard electrical power is supplied by a gear driven, 28 Volt, 100 ampere alternatar,

An optiona | gear driven, 24 Valt, 20 ampere stand-by alternator is available.
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VACUUM PUMP

A full time, engine driven vacuum pump supplies suction for the vacuum-operated gyroscopic
flight instruments. Air entering vacuum-powered instruments is filtered: hence, sluggish or er-
c operation of vacuum driven instruments may indicate that a clogged vacuum filter is pre-
venting adedquate air intake. A vacuum annunnlatortgght is provided to monitor system
3p on. Refer to Airborne Service Letter No, 31, located in Section X.
ne Stand-by Vacuum pump is also driven from the en%ine accessory case, but is coupled
throte:gh an electrically actuated clutch. Another Stand-by Vacuum pump system (electric) is in-
stalled in the tailcone. The pilot must PUSH a panel mounted rocker switch ON for either
Stand-by Vacuum system to be operable.

EXHAUST GAS TEMPERATURE PROBE

The exhaust gas temperature (EGT) probe measures exhaust gas temperature as it exits the
exhaust valves into the exhaust manifold. The EGT probe varies electrical current (milliamps)
based on exhaust gas temperature, and supplies this to an EGT gauge located on instrument
panel. The EGT gauge Is used as the primary source to lean fuel mixture.

PR LER

The propeller is a three blade, metal, constant speed unit. Propeller rotational speed (FIPM? is
maintained by a balance of air load, oil pressure and engine rotational forces. The propeller
ovemor regulates a flow of high pressure engine oll to a piston in the propeller dome. The pis-
on is linked by a sliding rod and fork arrangement to propeller blades. Governor il pressure,
actln&on a Rl n and spring, increase propeller blade pitch, thus decreasing propeller and en-
gine RPM. As oil pressure is reduced, centrifgg‘al twisting moments on the propeller blades de-
crease propeller blade pitch and increase RPM.

In cruise, always use the power setting charts provided in SECTION V.

[FUEL SYSTEM |

Fuel is carried in two Integrally sealed sections of the forward, inboard area of wing. Total us-
able fuel capacity is 89 U.S. gallons (337 liters). There are sump drains at the lowest point in
each tank for taking fuel samples to check for sediment contamination or condensed water ac-

cumulation.

The recessed three glz_)sition fuel selector valve, aft of console, on the floor, allows pilot to set
selector valve to LEFT tank, RIGHT tank or OFF position. '

The gascolator, located at right of selector valve, in the floorboard, is for draining condensed
water and sediment from lowest point in fuel system before first flight of the day and after each
refueling. The gascolator sump can be used fo drain the sel fuel tank.

FHBRALES
o VENT
_| s Il_— C—
I P G
G J;=_ L vanon /. wewy - | !
] # .
B e | W ol
FIREMALL Ij
WVENT
SMR28-1 e g
DRAIN VALVE (1 EACH TAMK) “5% ?%%%@R
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Fuel is delivered, by the engine driven pump, to a throttle body fuel injector where pressure is
regulated and the correct volume of fuel is metered to each cylinder of the engine.
Fuel not needed by the engine is returned to the tank from which it is drawn.

An electric Fuel Boost Pump is provided which has the capability of rgraratinﬂv%nglqe at partial
power in case of engine driven puel pump failure. The pump is controlled by two switches. The
‘BOOST PUMP" switch is to be used for priming engine during normal starting procedures
(Ses SECTION IV) or pu inghfuel vapor from ﬁrs em when environmental conditions or a heat
soaked engine may require it. [Saa SECTION lll). The BOOST PUMP switch connects the
pump through a voltage regulator for correct pump output. A guard on the "HIGH BOOST'
switch prevents inadvertent operation and must be lifted for swifch operation. (See SECTION
I1l). "HIGH BOOST" is to be used when engine driven fuel pump has malfunctioned and will pro-
wd? SLglﬂfﬁmnﬁg fuel for partial power operation until a precautionary landing can be made to cor-
rect malfunction.

Two electric fuel-level transmitters, working in series, in each wing tank operate the appropri-
ate, left or right, fuel quantity gauges. The master switch actuates the fuel quantity indicator
system to depict an indication of fuel remaining in each tank. Vents in each fuel tank allow for
overflow and pressure equalization,

The u?tfonal, visual fuel ?uant' indicators, in each wing, are to be use for PARTIAL FUEL
LOADING only and NOT for prefiight inspection purpose. '

Fuel Flow Indicating system (if installed) indicates the volume of fuel beir;'g used, total fuel used
or fuel remaining or time remainin%j@ptional fuel flow systems are available and each do not
indicate the same type data. The Tuel flow memory switch can be shut off if aircraft is to be
stored for long periods of time.

ELECTRICAL TE
ALTERNATOR & BATTERY

Two 24-volt, 10-ampere-hour storage batteries (in the tailcone) and one 100 ampere self-
rectifying alternator (produces 99 amps) supplies electrical power for equipment operation.
The No. 1 battery, left side of tailcone, is normally used as the Frimary to sustain the electrical
system and to start the aircraft. The No. 2 battery, right side of tailcong, Is normally considered
as backup and is kept in a fully charged condition by trickle charge, through a diode system.

Should the No. 1 battery be depleted to the point of being unable to suﬁply adequate power for

system needs, it may be de-selected from the system and No. 2 battery selected on line by

Bushing the rocker switch marked BAT-1/BAT-2, on the circuit breaker panel, from the BAT-1t0
3AT-2 position. The MASTER switch still controls battery ﬂawar to the buss from either posi-

tion. With the BAT-1/BAT-2 switch in the No. 2 position the No. 1 battery will be recharged
!rfcklga nthhargrtqci} through the diode system. Alternate betwesn #1 & #2 batteries, as desired, to
eep active.

A standard Ammeter which has a “PUSH for Volts” button depicts battery charge or discharge.
SCHEMATIC _(See FIGURE 7-9)

The voltage regulator adjusts alternator output to current load while maintaining a constant
voltage level. A voltage warning light illuminates steadily when voltage limits are exceeded (fe.
voltage spikes) and flashes when the voltage is low.

CIRCUIT BREAKER PANEL (See FIGURE 7-10)
(lustration depicts typical C/B panel; may vary from your aircraft)

Push-pull or rocker switch-circuit breakers automatically break the electrical current flow if the
system or unit recelves an overload to prevent dama%e to electrical wirmg. )
I'he main circuit breaker panel s in the extreme right panel, Figure 7-10 illustrates a typical
main circuit breaker ﬁan el with its push-pull circuit breakers. Rocker switch-circuit breakers are
at the bottom and left of the pilot's flight panel.

The alternator’s push-pull circuit breaker, on the main breaker panel, furnish an emergency
overload break between the alternators and the power buss. Since the alternator is incapable
of output in excess of circuit breaker capacity, a tripped breaker normally indicates a fault within
the alternator.

The alternator field has a push-pull circuit breaker to furnish an emergency break in the alterna-
tor field excitation circuit in the event of alternator or voltage regulator malfunction. If regulator
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STALL WARNING
ANNUNCIATOR

QAT MODULE
INSTRUMENT MODWAL

FUEL FLOW INDICATOR

TRIM/FLAP INDICATOR
RUDDER TRIM INDICATOR

ARTIFICAL HORIZ.
Hsl
l—&f _ 0 SPEEDBRAKES
" D CIGAR LIGHTER
5™ 0 SPARE
FLAP ACTUATOR
B RUDDER TRIM

VOLTAGE
REGULATOR

LDG U

l LD ELRATOR TRIN

RECOG, UGHTS
| o et
NAV LIGHTS
f SIRORE LGHTS

BOOST PUMP (HIGH)
SIANDBY VACUUM

) BOOST PUMP
FROF DE-ICE
RADIO MASTER

MASTER SW. AFMR7-9

- MATIC
output voltage exceeds limits, the overvoltage warning light illuminates steadily and the alter-

: nator field circuit breaker trips.

Resetting the alternator field circuit breaker should reset alternator. If the circuit breaker will not

reset, continue flight with minimum electrical load. The flight will be continued using only batterv

power, caution is advised to not drain both batteries if electrical power will be required befr

you are able to land. Land when practical to correct the malfuction.
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\
X

®

INOTE]|
The circuit breakers installed in the
panel may vary depending on
installed equipment.

ANNUNCIATOR PANEL

The landing gear, low fuel, speed brakes
alternate alr, propeller de-ice and pitot heat
lights are grouped In the upper annunciator

INSTRUMENT & PLACARD LIGHTS
M -
T A CHE MR AR T TR All placards are floodlighted by lights from

@ © @ hl:]e bglareis'_lhieiidﬁt';]'heae %Jie two ’rl%?losltaf}
Lg— obsonther and radio panel. Thele
TR A RS A A P ulaes intensity of the

2~ I d
@ @ @ @ @ @ @ @ ﬁgﬂf!ﬁg,' e right control provides a%!i%%?ée
AP
ALRT LOEM

| and instrument lighting. Rotating the knobs
A M o clockwise turns ON a?]d lncreages light in-
L@@@@@@%@J tensity. ,

MAP LIGHT

FED anel. The vacuum malfunction, alternator

@ ; il, start power, stand-by vacuum, remote
RNAV are grouped in the lower annunciator
panel.

Y A test and dim switch are also found in the

O O 00O panel; each of the lights and switches are
discussed slsewhere in this Section.

PR G ELT PANEL

O © © @ @ © © @ gheit E||1_T Pgnel ht}gses the rs?'aote ‘IIE1LT

LG TAG GARSLS BWEL EAM RN ITATIER AT witch and provides room for other

P switches as re%uired for optional avionics

00000000 installations. (See SECTION IX for Avionics

T T Systems installed in this aircraft).
DESTR FLOV — o T‘lgl
00000000 LIGHTIN
o ﬁ i o 6 ez am W
Llewn)

FIGURE 7- 10 CIRCUIT BREAKER PANEL
(TYPICAL)

The map light switch is [ocated on the cen-
ter of the pilot's and co-pilot's control wheel.

CABIN LIGHTING

Two sets of overhead lights illuminate the cabin.

ot e ot s ot

~ CAUTION ~

et et ot Pt ot

The Cabin Light rocker switches are connected directly to battery.

lgls?assenﬂner overhead lights are controlled by a Master Light switch located on the pilot's arm
rest. With Master Light Switch ON, individual overhead cabin lights are controlled by rocker
switches located on each passenger's arm rest ﬁexciuding front seat passenger). Front seat
passenger’s light switch is located forward of cabin door hinge on side panel.

EXTERIOR LIGHTING

Conventional navigation and high intensit{gtmbe lights are installed on the wl_ng{ tips and on
the rudder trailing edge (strobe light only). Landing and Taxi lights are installed inthe right and
left winﬂ leading edge. Split switches are used to control either the left or right taxi or landing
lights. All exterior light switches are located on overhead panel just behind top of windshield.
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The high intensity wing tip and tail strobe lights are required for night operation but should be
turned OFF when taxiing near other aircraft or flying in fog or clouds. The conventional position
lights must be used for all night operations.

[CABIN ENVIRONMENT |

HEATING & VENTILATION
SYSTEMS

Four ventilating systems provide
cabin environmental conditions
which can be controlled to pilot and
passenger individual preferences:

FRESH AIR - One source of outside
alr enters cabin through air ducts on
both sides of fuselage. This outside
air is always avallable through ad-
|ualablﬂ outlets (Wemacs) near pi-
ot's and co-pilot's knees.

CABIN VENT - When the CABIN
VENT control is pulled, fresh air from
air duct on fuselage right side is sup-
plied to the cabin?thmugh mixer box
and lower console duct) andfor to
the defrost system.

CABIN HEAT - Fresh alir, heated b
engine exhaust muff, and cool air
from air duct on co-pilot side can be
individually controlled and mixed to
desired temperature by use of the
Cabin Vent and Cabin Heat controls.
Pulling cabin heat control supplies
heat o cabin and defroster system.
Hot and cold air may be mixed by
agt{uaﬂn both heat and vent corn- -
trols. These confrols may be ad-

justed anywhere between full open
and full closed.

s
CHE
OVERHEAD VENTILATION - R s
Cabin overhead ventilating system
works independently of cabin heat-
ing and ventilating system. Fresh alr

enters a NACA duct on dorsal fin

and is controlled by individual out-

lets above and between each seat. Jr.e 2
A master air vent control requlates _ )

flow of air through the individual 7 =11

overhead outlets, This control is ln-
cated between the pllots & co-pilots
seat on the overhead panel.

WINDSHIELD DEFROSTING SYSTEM

The windshield defrost system takes air from the cabin air distribution system and distributes
this over the windshield interior surface any time the heat and/or fresh air valves are opened.
Pulling the defrost control Full AFT decreases flow to the cabin, turns defroster blower ON and
forces maximum air to flow through the defrost ducts.

A pitot tube, mounted on lower surface of the left wing, picks up ram air for airspeed indicator. /

pitot heater prevents pitot tube icing when ﬂgkn? in moisture-laden air. A pitot system drain
valve is located on the forward bottom skin of the left wing to fuselage fillet. Static ports on each
side of the tailcone SUPPIY' static air pressure for the altimeter, the airspeed indicator, and verti-
cal speed indicator. A static system drain valve is located on fuselage bottom skin below the left
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side, tailcone access door and is used to drain moisture that might collect in static system lines.
An alternate static pressure source valve handle is installed in the instrument panel below the
pilot's control wheel shaft. Alternate stalic alr is taken from within the ccckfsft and will affect flight
instrument readings. Performance variation charts in SECTION V depict the difference be-
tween primary and alternate static indications.

TAL

The electrical stall warning system uses a vane-actuated switch, installed in left wglg leading
edge, to energize stall warning horn located in the cabin. The 3t&|fwamlng3m!0h is adjusted to
provide aural warning at 5 to 10 KIAS before actual stall is reached and will remain on until air-
craft flight attitude is changed toward a non-stalled condition.

| NOTE |
Do not attempt to adjust prestall warning speed by bending the vane. This part
has been heat treated and cannot be bent without damaging or breaking the
vane.

[OXYGEN SYSTEM |

An optional four-place oxygen system provides supptamentaqihoxygan necessary for continu-
ous flight at high altitude. An oxygen %Iindef is located in the equipment bay, accessible
through a removable panel on the aft wall of the ba %aege compartment, or through the stan-
dard external, right sicle, panel in the tailcone. A combined pressure ragufator shutoff valve, at-
tached to the cylinder, automatically reduces cylinder pressure to the delivery pressure
required for operating altitude. The oxygen cylinder filler valve is located under a springloaded
door aft of the baggage door. .

A pilot's oxygen panel contains a cylinder pressure gauge, on the pilot's arm rest, effectively a
qﬁanﬁty gauge, and a control knob, below arm resf, which is mechanically connected to the
shutoff valve at the cylinder. The su&plg of oxygen can thus be shut off from the cockpit when
not required. When the control is in the "ON" position, sufficient oxygen flow is available at the
maximum airplane operating altitude (see Section || limitations) while at lower altitudes the re-
ducing valve automatically economizes the flow to conserve oxyﬂan for longer duration or for
future availability, without requiring any action by the pilot. (See Fig. 7-13)

Four oxygen outlets are ﬁ:mvkded in the overhead panel between the pilot's and co-pilot's seat
for the convenience of all occupants. Oxygen flows from the outlets only when a mask hose is
connected. Four partial re-breathing type masks are provided, each with vinyl plastic hoses
and flow indicators. The three passenger masks are of the disposable type. The pilot's mask is
a permanent type with a built-in microphone for ease of radio communication while using oxy-
gen. Tousethe mask—micm@lhane, connect its lead to the microphone jack located left of the in-
Q"”Elﬁ"‘ ;I:u‘anel, in place of the aircraft or headset microphone lead, and key the switch on the
control yoke.

The oxygen cylinder, -[,cumgnslte} when fully charged, contains 1 15.?Jt.3 of gylator's breathing
oxygen (Spec No. MIL-0-27210) under a pressure of 1850 PSI at 21° G (70° F). )

Fllling pressures will vary, however, due to ambient temEerature in filling area, and the rise of
tomperature resulting from compression of the oxygen. Because of this, mareli,él'iliin to 1850

PSI will not necessarlly result in a properly filled cylinder. Fill to pressures indicated on Fig. 7-12
for ambient temperatures.
IR
// WARNING //
I

Oil, grease or other lubricants in contact with oxygen create a serious fire
hazard, and such contact must be avoided when handling oxygen equipment.
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Ambient Filling Pressure Ambient Filling Pressure
g'tia:mperature PSIG I?:mperature PSIG

0 1650 50 1875

10 1700 60 1925

20 1725 70 1975

30 1775 . 80 2000

40 1825 90 2050

FIGURE 7-12 - OXYGEN FILLING PRESSURES

| NOTE |

The oxygen cylinder should not be run down to less than 100 PSI. Below this
pressure, atmospheric contamination of the cylinder may occur, requiring valve
removal and cylinder cleaning and Itrltspactlon at an FAA approved repair
station.

For FAA requirements concerning supplemental oxygen, refer to FAR 91.32. Supplemental
oxygen should be used by all occupants when cruising above 12,500 feet. It is often advisable
to use oxygen at altitudes lower than 12,500 feet under conditions of night flying, fatigue, or pe-
riods of physiological or emotional disturbances. Also the habitual and excessive use of to-
bacco or alcohol will usually necessitate the use of oxygen at less than 10,000 feet.

The oxy?en duration chart (Fi%. 7-13? should be used in determining the usable duration (in
hours) of the oxygen supply in the airplane for the chosen cruising altitude. The following proce-
dure outlines the' method of finding the duration from the chart:

1. Note the available oxygen pressure shown on the pressure gage.

2, Locate this pressure on the scale on the left side of the chart, Then go across the chart
horizontally to the right until intersecting the diagonal line which represents the number of per-
sons on board. From that intersection drop vertically down to the heavy line, marked 30,000 ft..

3. From this point on the heavy ling, follow the trénd of the curved lines, down to the horizon-
tal line representing cruise altitude. Then drop vertically down to the bottom of the chart and
read the duration in hours given on the scale. . .

4. As an example of the above procedure, 1400 PSI of pressure will safely sustain the pilot
and one passenger for 4 hours and 55 minutes (Fig. 7—1§ at 28,000 ft.; however, cruising at
20,000 ft. would permit an oxygen duration of 7 hours and 55 minutes (Fig. 7-13).

ht crew loads and relatively fow altitudes will permit oxygen durations off the chart. Such du-
rafions can be calculated by determining the duration at 30,000 feet (by steps 1 and 2 above)
and multiplying by the “"duration multiplier” shown on the rgﬂht of the aggropriata cruising alti-
tude. Examiple, Pilot only, at 1600 PSI'has 11.25 hours duration at 30,000 ft. Duration Multiplier
of 2.4 for 20,000 ft., qivas 26 hours and 54 minutes duration. Oxygen durations off the chart ob-
viously exceed the airplanes duration. However, judicious choices of altitude for the number of
persons on board can permit flight planning for several fuel stops, without need for recharging
oxygen system at each stop.

CAUTION
Facial hair, beards & mustaches may prevent a proper seal between face and
mask, causing 16 - 67% leakage. Duration chart may be invalid.
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[VACUUM SYSTEM |

The standard vacuum sysem on the M20R consist of a main vacuum pump, regulator, filters
and a clutch activated, engine driven, stand-by vacuum pump. The main vacuum pump oper-
ates when engine is runnircl:?. The standard stand-by vacuum pump is coupled to the engine ac-
cessory drive but the elecirically activated cluich must be turned ON, by pushing the STBY
VAC switch, before the pump is on line, An optional Stand-by Vacuum Pump System is located
in the tallcone when the optional, Mo. 2 alternator is installed.

7-13
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A vacuum system malfunction is shown to the pilot by a RED, HI/LO VAC, annunciator H%ht. A
FLASHING annunciator light indicates LOW VACUUM and a STEADY _h ht indicates HIGH
VACUUM. In either case, vacuum operated instruments are to be considered UNRELIABLE
and use of stand-by vacuum pump is recommended. The STBY VAC legend on the annuncia-
tor will be illuminated when the STBY VAC switch is ON.

EMERGENCY LOCATOR TRANSMITTER

The Emergency Locator Transmitter (ELT) is located in the tailcone and is accessible from the
battery access door on the right side of the tailcone. The emergency locator transmitter meets
the requiraments of FAR 91.52 and is automatically activated Za ongitudinal force of 5to 7

's, The ELT transmits a distress signal on both 121.5 MHz and 243.0 MHz for a period of from

8 hours in low tem?arature areas and up to 100 hours in high temperature areas. The unit op-
erates on a self-contained battery. The battery should be checked at each annual inspection.
The battery has a useful life of four years, However, to comp!g with FAA regulations it must be
replaced after two years of shelf life. The battery should also be replaced ifthe transmitter has
been used in an emerg!ency situation or if accumulated test time exceeds one hour. The bat-
tery replacement date is marked on the transmitter label.

On the unit itself is a three position selector switch placarded "ARM", "OFF", "ON". The "ARM"
position is provided to set the unit to the automatic position so that it will transmit only after im-
pact and will continue to transmit until battery is drained to depletion or until the switch is
manually moved to “OFF". “ARM"” position is selected when the transmitter is installed at the
factory and switch should remain in that position whenever unit is installed in the airplane.
The "ON" position is provided so unit can be used as a portable transmitter or in the event the
aq&omatlc feature was not triggered by impact or to periodically test the function of the trans-
mitter.

Select the "OFF” position when changing battery, when rearming the unit if it has been acti-
vated for any reason, or to discontinue transmission.

| NOTE |

If the switch has been placed In the "ON" position for any reason, the “OFF”
position has to be selected hefore selecting “ARM". If "ARM" is selected
directly from the “ON" position the unlltlwill continue to transmit in the “ARM”
position.

E.L.T. REMOTE SWITCH OPERATION

A pilot’s remote ELT switch, located at the top of right hand radio panel, is provided to aliow
transmitter to be controlled from inside cabin. The pilot's remote switch is placarded “ON”, &
‘ARM". The unit will start transmitting with switch in "ON" position and will stop when remote
switch is returned to "ARM" position during cockpit checkout.

| NOTE |

If for any reason a test transmission is necessary, the operator must first obtain
ﬁerm!aslon from a local FAA or FCC representative (or other applicable
Authority) or in accordance with current regulations. Test transmission should
be kert to a minimal duration. Testing of ELT should be conducted only during
the first five () minules aller any hour and no longer than three (3) audible
sweeps.

The ELT should be checked during the ground check to make certain the unit has not been acci-
dentally activated. Check by tuning a radio receiver to 121.5 MHz. If there is an oscillating/warbling

sound, the locator may have been activated and should be tumed off immediately. Reset to
“ARM" position and check again to insure against outside interference.
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[ INTRODUCTION |

This section contains factory recommended procedures for proper ground handling, routine
care and servicing of your Mooney.

Itis recommended that all aircraft undergo a complete inspection SANNUAL) each twelve cal-
endar months. In addition to the recommended ANNUAL inspection aircraft operated com-
mercially (for hire) should have a complete insc.Factron every 100 hours of operation. All
inspections must be performed by a designated representative of the FAA or the Aviation
Authority of the country in which the aircraft is licensed.

The FAA may require other inspections by the issuance of airworthiness directives applicable
to the airplane, engine, propeller and other components. It is the rpsponsibih% of the
owner/operator to ensure compliance with all applicable Airworthiness Directives and recom-
mended "MANDATORY" Mooney Aircraft Service Bulletins/instructions. When inspections are
repeti;rjve the owner/operator should take appropriate steps to prevent inadvertent non-
compliance.

Scheduling of ALL maintenance is the responsibility of the aircraft operator. A general knowl-
edge of the aircraft is necessary to perform day-to-day service procedures and to determine
when non-routine or unusual service or shop maintenance is needed.

Service information in this section of the manual is limited to service procedures which the op-
erator will normally perform or supervise. Reference should be made to FAR Part 43 for infor-
mation regarding preventive maintenance which may be performed by a U.S. licensed pilot.

It is wise to follow a planned schedule of Jubrication and preventive maintenance based on cli-
matic and flying conditions encountered in your locality.

Keep in touch with your Mooney Service Center and take advantage of his knowledge and ex-
perience. He knows your airplane and how to maintain it. Should an extraordinary or difficult
roblem arise concerning the repair or upkeep of your Mooney, consult the Product Support
epartment, Maunegsﬂircraft Coﬂaumtfon, Louis Schraeiner Fieid, Kerrville, TX. 78028. Tele-
phone: Area Code (830)-896-6000 (ext. 2092) or (830) 792-2092.

All correspondence regarding gow airplane should include the aircraft MODEL and SERIAL
NUMBER. These numbers can be found on an identification plate located on the lower aft por-
tion of the left side of the tailcone. The aircraft Model and Serlal Number must also be used
when consulting either the Service & Maintenance Manual or lllustrated Parts Catalog.

Service & Maintenance, lllustrated Parts and Service Bulletin/Service Instruction Manuals for
your airframe and systems (excluding Avionics & Navigation) may be obtained from your Moo-
ney Service Center. '

pvi?nics and Navigation Systems information should be obtained from the applicable manu-
acturers.

Engine information should be obtained from Teledyne Continental Motors, P.O. Box 90, Mo-
bile, AL 36601, USA, Telephone, (205} 438-3411.
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|GROUND HANDLING]

TOWING

For maneuvering the alrcraft In close quarters, In the hangar, or onthe ramp, use the manual
tow bar furnished with the aircraft loose equipment. The towbar attaches to the nose gear
crassbar. One man can move the aircraft providing the ground surface Is relatively smooth
and the tires are properly Inflated.
;I‘Vh%n no towbar Is avallable, or when assistance in moving the aircraft Is required, push by
and:
(1) on wing leading edges
and

(2) on inboard portion of propeller blades adjacent to propeller hub.

Towing by tractor or other powered equipment is NOT RECOMMENDED.

" CAUTION
Exercise care not to turn the nose wheel past its normal swivel angle of 11°
Left or 13° Right of center. Exceeding the turn limits shown on the turn
indicator may cause structural damage.

TIEDOWN

As a precaution against wind damage, always tie down the aircraft when parked outside.
Removable wing tiedown eye-bolts, supplied with the loose equipment, screw into wing
receptacles marked HOIST POINT just outboard of each main gear.

Replace these eyebolts with jack point fixtures when It Is necessary to lift the aircraft with
Jacks. The tall tiedown point Is part of the tail skid.

TO TIE DOWN AIRCRAFT:
a. Park the airplane facing the wind.
b. Fasten the co-pliot seat belt through the flight control wheel. Pull seat belt snug
so filght controls are immobllized.
c. Fasten strong ground-anchorad chaln or rope to the installed wing tiedown
eyebolits, and place wheel chocks fore and aft of each wheel,
d. Fasten a strong ground-anchored chain or rope through the tail skid.

JACKING

When It is necessary to ralse the aircraft off the ground:

a. Install jack points in tiedown mounting holes outboard of each main gear.

b. Use standard aircraft Jacks at both wing holst points (wing tiedown eyebolt
receptacies) outboard of the main gears. While holding jack polnt in place, raise
ack to firmly contact jack point.

c. Place a.jack under front jack point (Sta. — 5.51) to lift nose wheel.

d. Ralse alrcraft, keeping wings as nearly level as possible.

e. Secure safety locks on each jack.

NN

~CAUTION"™

N A YN NN

Do not raise the aircraft on jacks out of doors when wind velocity is over 8
KTS. When lowering aircraft on jacks, bleed off pressure on all jacks
simultaneously and evenly to keep aircraft level as it is lowered.

|NOTE|

—— —

Individual wheels may be raised without raising entire aircraft. Wheels not
being raised should be chocked fore and aft.
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[SERVICING]
REFUELING

Integrally sealed tanks, in forward, inboard sections of wing (LH & HH?. carry the standard
fuel quantity. With aircraft positioned on level ground, service each fuel tank after flight with
100 octane or 100LL aviation grade dgasoltne. he fuel tank is considered full when fuel
completely covers bottom of standpipe.

The optional, visual fuel quantlty Indicators on top of each wing tank should be used as a
reference for partial refueting only. These gauges will not indicate the tank’s total capacity
above 30 gallons of fuel.

Before fllling fuel tanks, when tplannin a maximum welght flight configuration, consult the
Weight & Balance Record ( SECTION Vi) for loading data. .

AR N R

~CAUTION™

NN YN Y

Never use aviation fuel of a lower grade than 100 octane or 100 LL avgas.

Fuel samples from the sump drain of each tank should a|wafs be taken before the first filght
of the day to check for water, sediment or other contaminatlon. It Is recommended taht fue!
samples be taken prior to each flight. Fuel samples taken immediately after refueling may
not show water or sediment due to mixing action of refueling process.

HHIHHI
ARNING

I /l
i B
Allow five minutes after refueling for water and sediment to settle in tank and
fuel drain valve before taking fuel samples or draining gascolator.

Tank sump drains are near each wing root, forward of the wheel wells. A small plastic cup Is
supplied as loose equipment for obtaining fuel samples. To collect a fuel sample, insert cup
actuator prong into sump drain receptacle; push upward to open valve momentarlly and
drain fuel into cup. Ifwater is in fuel, a distinct line separating water from gasoline will be seen
through transparent cup wall. Water, being heavier, will settle to bottom of cup, while colored
fuel will remain on top. Continue taking fuel samples until all water Is purged from tank.
Aircraft should be in a level position to prevent the possibility of any contamination not being
at sump drain area. :

The fuel syfstem gascolator Is on the cabin floor, forward of co-pllot's seat. To flush system
and lines leading from wing tanks to selector valve, turn selector handle to the left tank
position and pull fuel drain valve for about five seconds. Repeat procedure for right tank. Be
sure fuel drain valve Is returned to closed position and drain vaive is not leaking.

|NOTE]|
Use recommended engine break-in procedures as published by engine
manufacturer.

ENGINE LUBRICATION

Operate and service new engine within limitations given in SECTION Il and per TCM
Maintenance and Operators Manual.

Before every fiight, check engine oll level and replenish as necessary.

The oll filer cap access door Is located in top cowling. Any lubricating oil must conform with
TCM Specification MHS24 or MHS25 to be acceptable for use in engine. See TCM Main-
tenance and Operators Manual for specifically approved products.

New or newly overhauled engines should be operated on aviation grade mineral oil during
the first 26 HOURS of operation or until oil consumption has stabilized. The aircraft is
delivered from Mooney with multi-viscosity mineral oll. Single viscosity mineral oll may be
added to multi-viscosity mineral oll if necessary.
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The engine Is equipped with an external, full flow, oll filter. Engine oil change Intervals are
recommended at each 50-HOUR INTERVALS if small capacni; oll filter is Installed. If large
ca cl{y oll fiter Is Installed, the oil change Interval may be increased to 100-HOUR
INTERVALS provided the oll filter Is replaced every 50 hours, The external ol filter element is

recommended to be replaced at 50-HOUR INTERVALS in all cases.

NN NN Y

~ CAUTION~

ANV

If an engine has been operating on mineral oil for several hundred hours, a
change to additive oil should be undertaken with caution.

If the engine Is in an extremely dirty condition, the switch to additive oll should be deferred
until after engine has been overhauled. When changing from mineral oil to additive or
compounded oll, after several hundred hours of operation on mineral oll, take the following
precautlonary steps:

a. DO NOT MIX additive oil and mineral oll. Drain mineral oil from engline, change filter
and fill with additive oil.

b. DO NOT operate engine longer than FIVE HOURS before again changing oil.

¢. Check ol filter for evidence of sludge or plugging. CHANGE oll and REPLACE oil filter
element every 10 HOURS if sludge is evident. Resume normal oll drain periods after
sludge conditions improve.

Your Mooney Service Center will change engine oll in addition to performing all other service
and inspectton procedures needed when you bring your airplane infor its 50-hour; 100-hour,
or annual inspections.

NN NN N

~CAUTION~

NN N

Excessive oil sludge bulldup indicates that the oil system needs servicing at
less than 50-hour intervals.

When changing or adding oll, the following grades of oll are recommended:
Multi-viscoslity ; 5 . ; ; 3 15W-50 or 20W-50 *

*fHPilfer to the latest edition of TCM Maintenance and Operators Manual for approved brands
of oll.

Mooney Service Center's stock approved brands of lubricating oil and all consumable
materials necessary to service your airplane.

INDUCTION AIR FILTER

The importance of keeping the induction alr filter clean cannot be over-emphasized. A clean
filter promotos fuel economy and longer engine life. The dry-type filter can usually be washed
six to eight times before reE!acemant is nscassarg. Replace the paper Induction air filter
every 500 HOURS or at ONE YEAR intervals, whichever occurs first.

1. To clean the dry-type inductlon alr filter:

a. Remove engine cowling.

b. Remove filter element. 2
c. Direct a jet of alr from inside of filter out (opposite normal airfow). Cover entire

filter area with air jet.

NNV

g CAUTnI’QvN i

Do not use a compressor unit with a nozzie pressure greater than 100 PSI.

d. After cleaning, inspect filter for damage. Discard if filter or gasket is damaged.
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|[NOTE|
If filter shows an accumulation of carbon, soot, or oil, continue with cleaning
steps e through h.

e. Soak fillter in nonsudsing detergent for 15 minutes; then agitate filter back and
forth for two to five minutes to free filter element of deposits.

—— —

[NOTE|
A Donaldson D-1400 Filter Cleaner is also recommended. Do not use
solvents.

f. Rinse filter element with a stream of clear water untll rinse water Is clear.

g. I?ry filter thoroughly. Do not use a light bulb or air heated above 180° F. for fliter
rying.

h. Inspect for damage and ruptures by holding light bulb inside filter. If damage Is
evident, replace fliter with a new one.

GEAR & TIRES

The alrcraft is equipped with 6-ply, Type lll, standard-brand tires and tubes. Keep main gear
tires inflated at 42 PS| and the nose tire at 49 PSI for maximum service life. Proper inflation
will minimize tire wear and Impact damage. Visually Inspect tires during preflight for cracks,
ruptures and worn spots. Avoid taxi speeds that require heavy braking or fast turns. Keep
the gear and exposed gear retraction system components free of mud and ice to prevent
retraction interference and binding. It is recommended that retraction/extenslion cycles (5
n;lnlmulm) be done any time any tire is replaced to assure that no interference exists during
the cycle.
Ao
After any landing, other than a smooth touchdown and rollout, when aircraft
is above 3200 Lbs (1,452 Kg), the aircraft should undergo the Gear System
Operational Inspection as outlined in M20R Service and Maintenance Manual,
No. 160, Chapler 32-30-01. "

The gear waming horn may be checked in flight by retarding throttle with the gear up. The
gear horn should sound with an Intermittent note when throttle is posltioned 1/4 to 3/8 inch
from [dle (while gear is up).

BATTERIES

The two 24-volt, 10 ampere-hour electrical stora%e batterles are located in the tallcone, aft
of baggac%:a compartment bulkhead, accessible through left and right side tailcone access
panels.f eck battery fluid level every 25 FLIGHT HOURS or each 30 DAYS whichever
comes first.

To service batteries, remove tailcone access cover(s) to gain access to battery(ies). Check
terminals and connectors for corrosion. Add distilled water to each battery cell as necessary.
Keep the fiuld at one-quarter inch over the separator tops.

Check fluld specific gravity for a reading of 1.265 to 1.275. A recharge is necessary when the
speclfic gravity Is 1.240 or lower. Start charging at four amperes and finlsh at two amperes;
do not allow battery temperature to rise above 120° F. during racharPing. Keep battery at full
charge to prevent freezing in cold weather and to prolong service life.

NN AN NP

~ CAUTION ~

N NN

Alternator and voltage regulator operate only as a one-polarity system. Be
sure the polarity is correct when connecting a charger or booster battery.
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If corrosion is present, flush battery, shelf and mounting area with a solutlon of baking soda
and water. Do not allow soda to enter battery cells. Keep cable connectlons clean and tightly
fastened and keep overflow line free of obstruction.

HYDRAULIC BRAKE RESERVOIR SYSTEM

The brake system hydraulic reservoir is located on the tallcone bulkhead, forward of the
avionics components. To service, remove the left side tallcone access panel and check fluld
level every 50 HOURS of operation. Fluld level should be no higher than two (2) inches g':
cm) below filler cap. Use only hydraulic fluld (Red) conforming to specification MIL-H-5606.
DO NOT FILL reservolr while parking brake Is set.

[MAINTENANCE
ENGINE PERFORMANCE CHECKS

When the alrcraft leaves the factory the 10-550-G(5) engine has been properly tuned and will
perform at optimum efficlency. To insure that the engine is contlnulng to perform propery
certain maintenance action should be performed during the 100 HOUR or ANNUAL inspec-
tion or whenever it Is suspected that engine performance is not correct.

Refer to M20R SERVICE AND MAINTENANCE MANUAL or TCM maintenance manuals for
specific maintenance actlons to adjust engine, if necessary.

PROPELLER CARE

The high stresses to which propeller blades are subjected makes thelr careful inspectionand
maintenance vitally important. Check blades for nicks, cracks or indications of other damage
before each flight. Nicks tend to cause high stress concentrations in the blades which, if
ignored, may result in cracks. It Is very important that all nicks and scratches be repailred
prior to flight. It is not unusual for propeller blades to have some end play or fore and aft
movement as a result of manufacturing tolerances In the parts. This has no adverse effect
on propeller performance or operation. With the first turn, centrifugal force firmly seats the
blades, rigidly and positively against the retention bearing in the propeller hub.

Preflight Inspection of the progeller blades should include, In addition to the foregoing, an
occaslonal wiping with an cloth soaked in kerosene. NEVER USE AN ALKALINE CLEANER

ON THE BLADES.

Your Mooney Service Center will answer any questions you may have concerning blade
repair and inspection.

EXTERIOR CARE

As with any paint applied to a metal surface, an initial curing period is necessary for
developing the desired qualities of clurabllitg and appearance. Therefore, DO NOT APPLY
WAX TO THE NEW AIRCRAFT EXTERIOR UNTIL TWO OR THREE MONTHS AFTER
DELIVERY. Wax substances will seal paint from the air and prevent curing. Wash the exterior
to prevent dirt from working into the curing paint. Hold butfing to a minimum until curing is
complete and there is no danger of disturbing the undercoat.

~ CAUTION"™

NN NN

Before washing the exterior, be certain the brake discs are covered, a pitot
cover Is in place, and all static-air buttons are masked off.

Remove grease or oll from the exterlor by wiping with a cotton cloth saturated In kerosene.
Flush away loose dirt and mud deposits before washing the exterior with an aircraﬂ-ﬂ(ge
washing compound mixed in warm water. Use soft cleaning cloths or a chamois, and USE
ONLY MILD LIQUID TYPE DETERGENTS, avoid harsh or abrasive detergents that might
scratch or corrode the surface. It Is essential that ALL CLEANING COMPOUNDS AND
APPLICATION CLOTHS BE FREE OF ABRASIVES, GRIT, OR OTHER FOREIGN MATTER.
Use a prewax cleaner to remove a heavy oxldation film. For nonoxidized or precleaned
surfaces, apply a ?ood exterlor finlsh wax recommended for protection of urethane enamel
finishes. Carefully follow the manufacturer's Instructions. A heavler coating of wax on the
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SECTION viil MOONEY
HANDLING, SERVICE AND MAINTENANCE M20R

If fuel, hydraulic fiuid or any other dye-containing substance is found on the exterior paint
wash the area at once to prevent staining. Immediately flush away spilled battery acid an
treat the area with a baking soda-and-water solution, followed by a thorough washing with a
mild aircraft detergent and warm water.

Before wif)ing windows or windshield, flush exterior with clear water to remove particles of dirt.
Household window cleaning compounds should NOT be used; some contain abrasives or
solvents which could harm plexiglas, Any commercial anti-static plexiglass cleaner is recom-
mended for cleaning and polishing the windshield and windows.

INTERIOR CARE

Normal household claaninegtspractices are recommended for routine interior care. Frequently
vacuum clean seats, carpets, fabric, side panels and headliner to remove as much surface
dust and dirt as possible. For cleaning lzit Leather side panels and wool upper cabin panels,
uts$thi),ol|te, mixed 1 part Woolite to 3 parts water, Other type cleaners are not recommended
at this time.

~ CAUTION ~
Never use benzene, carbon tetrachloride, acetone, or gasoline for cleaning
plexiglas or interior panels. Carefully follow the manufacturer’s instructions
when using commercial cleaning and finishing compounds.

Foam type shampoos may be used for routine cleaning of carpets. To minimize carpet wet-
ting, keep foam type cleaners as dry as possible and gently rub in circles. Use vacuum cleaner
to remove foam and dry the materials. Grease spots, on carpet, should be removed with jelly-
type spot lifter. Do not saturate carpet with a solution which could damage backing materials.

Use a damp cloth to clean metal surfaces.

| AIRPLANE FILE |

Certain miscellaneous data, information and licenses are a part of the airplane file.
The following is a checklist of documents that must either be carried in the airplane
or available on request of the proper autharity.

1. To be displayed in the airplane at all times:
a. Aircraft Airworthiness Certificate (FAA Form 8100-2).
b. Aircraft Hegistration Certificate (FAA Form 8050-3).
c. Alrcraft Radio Station License, if transmitter installed (FCC Form 556).

2. To be carried in the airplane during all flight operations:
a. Pilot's Operating Handbook (including FAA Approved Flight Manual).
b. Weight and Balance, and associated papers Eatest copy of the Repair
and Alteration Farm, FAA Form 337, if applicable).
c. Equipment List.

| NOTE |

The original weight and balance data and Equipment List are contained in
SECTION VI of this manual. This manual is supplied with each new airplane
purchased from Mnonaﬁ Aircraft Corporation. It is recommended that copies of
SECTION VI be made and stored in a safe place.
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MOONEY SECTION VilI
M20R HANDLING, SERVICE AND MAINTENANCE

3. To be made avallable upon request:
a, Arplane Log Book.
b. Engine Log Book.

Since the Regulations of other nations may requlre other documents and data,
owners of alrplanes not registered in the United States should check with their
own aviation officials to determine their individual requirements.
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MOONEY SECTION IX
MODEL M20R SUPPLEMENTAL DATA

[INTRODUCTION]

FAA approved data pertaining to Limitations, Normal Procedures, Emorﬁoncy Procedures,
and on performance for cenaln equipment Installed In the alrplane are
containad in this section. Commaonly ed Items of optional equl nt whosa function
and operation do not require detalled instructions are described by SECTION VIl

me E:Ipplmente are Approved by the FAA prior to Incorporation Into the Alrplane Flight
nual.
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MOONEY AIRCRAFT CORPORATION
PO Box 72
KERRVILLE, TX 78029-0072

FAA APPROVED
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
MOONEY M20J, M20K, M20M, M20R
WITH
PRECISE FLIGHT, INC.

ELECTRIC PRECISE SPEEDBRAKE SYSTEM (SBS)
(WITH CONTROL WHEEL SWITCH OPERATION)

REG. NO. C=BVZY— 77~ 47 |/
SERIAL NO. 29-0045

This Supplement must be attached to the applicable FAA Approved Airplane Flight Manual
when the Precise Flight, Inc. Electric Precise Speedbrake System (SBS), with control wheel
switch operation, Is installed In accordance with Mooney Aircraft Corporation Drawing
number 950271. The information contained herein supplements or supersedes the basic
manual only in those areas listed. For limitation, procedures and performance Information
not contalned in this Supplement, consult the Baslic Alrplane Flight Manual.

FAA APPROVED: /Lwnz Q @m«m}:

Henry A. Armstrong, Manager

Aircraft Certification Offlce

FEDERAL AVIATION ADMINISTRATION
Fort Worth, TX.

76193-0150

Date:12 - 8 - 89
Rev. A 7-94
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MOONEY AIRCRAFT CORPORATION PRECISE SPEEDBRAKE
M20J,M20K,M20M,M20R AFM SUPPLEMENT SYSTEM (ELECTRIC)

ISECTION | - GENERAL

The electric Precise Speedbrake System (SBS) may be installed to provide expedited
descents at low cruise power, glidepath control on final approach, "lift-dumping" In the
Iar;dirg_ roll and measure of protection against excessive speed build-up in an inadvertent
spiral dive.

The speedbrake system consists of wing mounted Speedbrakes, left and right wing, with
internal gear motor actuators. Each Speedbrake unit Is connected by a wire conduit to a
central logic control unit and the Speedbrake Actuator Switch located on the Pliot's control
wheel. Both recelve electrical power from the aircraft electrical buss through a panel
mounted circuit breaker.

~ The SPEEDBRAKE SYSTEM push button switch located on the left horn of the pilot’s control
* wheel features a push/ON, retained position, switch to deploy the speedbrakes. To retract,
push one additional time and release to OFF position.

SECTION Il - OPERATING LIMITATIONS

AIRSPEEDS .+« .« w = . . Same limitations as basic airplane.
DESCENT IN ICING CONDITIONS . . . . .SPEEDBRAKES RETRACTED
PLACARDS

SPEEDBRAKE

Located on the clrcult breaker panel (included on the aircraft C/B panel placard when
speedbrake system is Installed).

SPEEDBRAKE

Located in front of and in full view of the pilot near the panel mounted, individual annunciator
light on aircraft that do not incorporate the "SPEEDBRAKE" legend in the standard annun-
c;ator gane!. These aircraft will have no individual annunciator light and therefore no separate
placard.

SPEEDBRAKE EQUIPPED: FOR OPERATING INSTRUCTION AND
"CIMITATIONS SEE SUPPLEMENT TN AITRPLANE FLIGHT MANUAL.

Located in front of and in full view of the' pliot.

SECTION Ill - EMERGENCY PROCEDURES|

FORCED LANDING
AFTER ENGINE FAILURE . . . SPEEDBRAKES RETRACTED

. Or as réquﬁed to modulate glidepath with use of speedbrakes.

SPINS . . . . . . . . . . . .SPEEDBRAKES RETRACTED
DITCHING . . . . . . . . . . .SPEEDBRAKES RETRACTED
DISABLED ELEVATOR SYSTEM . . . . . .SPEEDBRAKES RETRACTED
ELECTRICAL FAILURE . . . . . . . .SPEEDBRAKES RETRACTED
FAA APPROVED Rev. A 7-94 PAGE 3 of 4
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PRECISE SPEEDBRAKE MOONEY AIRCRAFT CORPORATION
SYSTEM (ELECTRIC) AFM SUPPLEMENT M20J,M20K,M20M,M20R

SECTION IV - NORMAL PROCEDURES|

BEFORE TAKEOFF

SPEEDBRAKE system Switch . Push once "ON"
; to deﬁloy speedbrakes Verlfy deployed (AMBER light llluminated)

SPEEDBRAKE system Switc . Push again "OFF"
.to retract speedbrakes Verlfy retracted (AMBEH light extinguished)

WARNING
if speedbrakes do not full Blolg or do not perate simultaneously (deploy or
retract) DO NOT OPERATE SPEEDBRAKES IN FLIGHT.

DURING TAKEOFF

SPEEDBRAKE SYSTEM . . « . . . . RETRACTED during takeoff roll.
ENROUTE
SPEEDBRAKE SYSTEM « +« « + +« .+ « . NORMALLY RETRACTED

EXPEDITED DESCENTS

Select 2200 RPM and approximately 22 inches manifold pressure to keep engine
within recommended operating ranges.

Speedbrake switch ON to deploy speedbrakes (below V

Speedbrake switch OFF to retract speedbrakes (as needﬁi during descent).

FINAL APPROACH

Fly a high base leg and final approach. Extend wing flaps as desired and place the
SPEEDBRAKE SYSTEM switch ON to deploy speedbrakes.

NOTE
The SPEEDBRAKE SYSTEM switch may be operated intermittently, as
required, to modulate the glidepath.

Maintain an 85 KIAS approach speed by establlshlng a moderately steep, nose down
attitude.

NOTE
Increase the aircraft nose down attitude in anticipation of increased drag as
the SPEEDBRAKE SYSTEM is actuated.

LANDING

Inltiate landing flare at a slightly higher altitude above runway and rotate aircraft more rapldly
than usual to perform a tail-low touchdown.

CAUTION
If the landing rate of descent is excessive, place SPEEDBRAKE SYSTEM
switch OFF to reiract the speedbrakes; add power as required to reduce the
rate of descent.

BALKED LANDING (Go Around)
Advance throttle, SPEEDBRAKE SYSTEM - RETRACTED, retract wing fiaps.

SECTION V thru X

No Change with Speedbrakes retracted.
PAGE 4 of 4 Rev. A 794 FAA APPROVED
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The supplement must be attached to the FAA Approved Alrplane Flight Manual when the
King 150 Series Automatic Flight Control System is installed in accordance with Mooney
drawing number 830081. 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 this supplement, consult the basic Airplane Flight Manual.
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MOONEY AIRCRAFT CORPORATION ' KFC 150 SERIES AFCS
M20M, M20R AFM SUPPLEMENT

ISECTION [ - GENERAL

This manual Is provided to acquaint the pilot with the limitations as well as normal and

. emergency operating procedures of the King 150 Series Automatic Flight Control Systems.
The limitations presented are pertinent to the operation of the 150 System as installed in the
Mooney Model M20M & M20R airplane; the Flight Control Systems must be operated within
the limitations herein specified.

The 150 Series AFCS is certified in this airplane with 2 axis control, pitch and roll as described
in Figures 1 thru 8,

The 150 Series AFCS has an electric pitch trim system which provides autotrim during
autopilat operation and manual electric trim for the pilot. The trim system is designed to
withstand any single inflight malfunction. Trim faults are visually and auraily annunciated.

A lockout device prevents autopifot engagement until the system has been successfully
preflight tested.

The foliowing conditions will cause the Autopilot to automatically disengage:

A. Power failure.
B. Internal Flight Control System failure.

C. With the KCS 55A Compass System, a loss of compass valid (displaying HDG flaé
disengages the Autopilot when a mode using heading information is engaged. With the HD
ﬁagipr?seg;1 the Autopilot may be re-engaged in the basic wings level mode along with any
vertical mode.

D. Roll rates in excess of 14°per second will cause the autopilot to disengage except when
the CWS switch is held depressed.

E. Pitch rates in excess of 5'per second will cause the autopilot to disengage except when
the CWS switch is held depressed.

O~ Q@ Y K © ©
f & % v N vy
FD ALT%G GS NA\)‘/ AF‘*’H BC AP
.. K,
" il TEST )
|FD | [AT] [5G F ? ? 1 ENG
FIGURE 1 - KC 192 AUTOPILOT & FLIGHT DIRECTOR COMPUTER
@\ (5) (B)
I ™~
NAV APR *BC |TRIM P
DN J
TEST i
o # T F ? ? e\' |ENG
G M O ©® ® O
FiGUHE 2- KC 191 AUTOPILOT COMPUTER
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KFC 150 SERIES AFCS MOONEY AIRCRAFT CORPORATION
AFM SUPPLEMENT M20M, M20R

1. KFC 150 SYSTEM KC 192 AUTOPILOT COMPUTER - Complete Flight Director and
Autopilot computer, including system mode annunciators and system controls.

2. (Not used)

3. MODE ANNUNCIATORS - llluminate when a mode Is selected by the corresponding mode
selector button (PUSH ON - PUSH OFF).

4, GLIDESLOPE (GS} ANNUNCIATOR - llluminates continuously whenever the autopilot is
coupled to the glideslope signal. The GS annunciator will flash if the glideslope signal is lost.
(GS flag in CDI or absence of glideslope pointers in KI 525A). The autopilot reverts to pitch
attitude hold operation. If a valid glideslope sl?nal returns within six seconds, the autopilot
will automatically recouple in the GS mode. If the valid signal does not return within six
seconds, the autopilot will remain in pitch attitude hold mode until such time that a valid
glideslope returns and the aircraft passes thru the glideslope. At that point GS couple will re-
occeur.

5. TRIM WARNING LIGHT (TRIM) - llluminates continuously whenever trim power Is not on
or the system has not been preflight tested. The TRIM warning light illuminates and is
accompanied by an audible warning whenever a manual trim fault is detected. The Manual
Trim System is monitored for the Trim Servo running without a command. The TRIM warning
light will illuminate and be accompanied by an audible warning whenever an autotrim failure
occurs. The autotrim system Is monitored for the following failures: trim servo running
without a command; trim servo not running when commanded to run; trim servo running in
the wrong direction.

6. AUTOPILOT (AP) ANNUNCIATOR -llluminates continuously whenever the autopilot is
engaged. Flashes approximately 12 times whenever the autopilot is disengaged (an aural
alert will also sound for 2 seconds).

7. AUTOPILOT ENGAGE (AP ENG) BUTTON - When pushed, engages autopilot if all logic
conditions are met. When pushed again, disengages autopilot.

8. PREFLIGHT TEST (TEST) BUTTON - When momentarily pushed, initiates preflight test
sequence which automatically turns on all annunciator lights, tests the roll and pitch rate
monitors, tests the autotrim fault monitor, checks the manual trim drive voltage and tests all
autopilot valid and dump loglc. If the preflight is successfully passed, the AP annunclator
light will flash for approximately 6 seconds (an aural tone will also sound simultaneously with
the annunciator flashes). The autopilot cannot be engaged until the autopilot preflight tests
are successfully passed.

9. BACK COURSE APPROACH (BC) MODE SELECTOR BUTTON - When pushed will select
the Back Course Approach mode. This mode functions identically to the approach mode
except that response 1o LOC signals is reversed. Glideslope coupling Is Inhibited in the Back
Course Approach mode.

10. APPROACH (APR) MODE SELECTOR BUTTON - When pushed, will select the Approach
mode. This mode provides all angle intercept (with HS|) or a fixed angle intercept of 45° ﬁwith
DG), automatic beam capture and tracking of VOR, RNAV or LOC signals plus Glideslope
coupling in the case of an ILS. The tracking gain of the APR mode is greater than the gain in
the NAV mode. The APR annunclator on the Autopilot Computer will flash until the automatic
capture sequence Is initiated. At beam capture, APR will annunciate without flashing.

11. NAVIGATION (NAV) MODE SELECTOR BUTTON - When pushed will select the Naviga-
tion mode. The mode provides all angle intercept (with HSI) or a fixed angle intercept of 45°
(with DG), automatic beam cegture and tracking of VOR, RNAV or LOC signals. The NAV
annunciator on the Autopilot Computer will flash until the automatic capture sequence is
initiated. At beam capture, NAV will annunciate without flashing.

12, HEADING (HDG) MODE SELECTOR BUTTON - When pushed will select the Heading
mode, which commands the airplane to turn to and maintain the heading selected by the
heading bug on the DG or HSI. A new heading may be selected at any time and will result in
the airplane turning to the new heading with a maximum bank angle of about 22° . Selecting
HDG mode will cancel NAV, APR or BC track modes.

PAGE 4 of 16 REV. A 7-94 FAA APPROVED
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MOONEY AIRCRAFT CORPORATION KFC 150 SERIES AFCS
M20M, M20R AFM SUPPLEMENT

13. ALTITUDE HOLD ‘ALT) MODE SELECTOR BUTTON - When pushed will select the
Altitude Hold mode, which commands the airplane to maintain the pressure altitude exlsting
at the moment of selection. Engagement may be accomplished in climb, descent, or level
flight. I;adtha APR mode, altitude hold will automatically disengage when the glideslope is
captured.

14. FLIGHT DIRECTOR (FD) MODE SELECTOR BUTTON - When pushed will select the
Flight Director mode éwith KC 192 Autopilot Computer only), bring‘mg{ the Command Bar in
vlew on the K| 256 and will command wings level and pltch attitude hold. The FD mode must

be selected prior to Autopllot engagement.

15. VERTICAL TRIM CONTROL - A spring loaded to center rocker switch which will provide

up or down pitch command changes: while in ALT will adjust altitude at rate of about 500

fpm; when not in ALT will adjust pitch attitude at a rate of .7 deg/sec. Will cancel GS couple.
he alrcraft must pass through the glideslope again to allow GS recouple.

16. KAP 150 SYSTEM KC 191 AUTOPILOT COMPUTER - Complete Autopilot computer,
Including system mode annunciators and system controls.

17. thru 21. (Not used)

FIGURE 3 - AUTOPILOT CONTROL WHEEL SWITCH CAP

22. AUTOPILOT CONTROL WHEEL SWITCH CAP - Switch assembly mounted on the pilot's
control wheel assoclated with the autopilot and manual electric trim systems.

23. AUTOPILOT DISCONNECT/TRIM INTERRUPT ENP DISC/TRIM INTER) Switch - When
depressed will disengage the autopilot and cancel all operating Flight Director modes. When
depressed and held will interrupt all electric trim power (stop trim motion), disengage the
autopilot and cancel all operating Flight Director modes. :

24, CONTROL WHEEL STEERING (CWSL BUTTON - When depressed, allows pilot to
manually control the aircraft (disengages the pitch and roll servos) without cancellation of
any of the selected modes. Will engage the Flight Director mode if not previously engaged.
Automatically synchronizes the Flight Dlractor?ﬁutcpilol to the pitch attitude present when
the CWS switch is released, or to the present pressure altitude when operating in the ALT
hold mode. Will cancel GS couple. The aircraft must pass through the glideslope again to
allow GS recouple.

FAA APPROVED REV. A 7- 94 PAGE 5 of 16
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KFC 150 SERIES AFCS MOONEY AIRCRAFT CORPORATION
AFM SUPPLEMENT M20M, M20R

25. MANUAL ELECTRIC TRIM CONTROL SWITCHES - A split switch unit In which the left
half provides power to engage the trim servo clutch and the right half to control the direction
of motion of the trim servo motor. Both halves of the split trim switch must be actuated In
order for the manual trim to operate in the desired direction. When the autopilot Is engaged,
operation of the manual electric trim will automatically disconnect the autopilot.

26. KI 256 FLIGHT COMMAND INDICATOR (FCI) - Displays airplane attitude as a conven-
tc}qnal attitude gyro and displays commands for flight director operation. The gyro is air
riven. '

FIGURE 4 - K| 256 FLIGHT COMMAND INDICATOR

27. DECISION HEIGHT (DH) ANNUNCIATOR LIGHT - Optional light for use with the alrcraft's
optional radar altimeter.

28. ROLL ATTITUDE INDEX - Displays airplane roll attitude with respect to the roll attitude
scale. :

29. ROLL ATTITUDE SCALE - Scale marked at 0, +/-10, 20, 30, 60,and 90°.

30. PITCH ATTITUDE SCALE - Moves with respect to the symbolic alrplane to present pitch
attitude. Scale graduated at 0, +/-5, 10, 15, 20 and 25°.

31. COMMAND BAR - Displays computed steering commands referenced to the symbolic
alrplane. The command bar Is visible only when FD mode Is selected. The command bar will
be biasgd out of view whenever the system is invalid or a Flight' Director mode is not
engaged.

32. FCl SYMBOLIC AIRPLANE - Airplane pitch and roll attitude is displayed by the relation-
ship between the fixed symbolic airplane and the movable background. During flight director
operation, the symboalic airplane is flown to align it with the command bar to satisfy the flight
director commands.

33. KG 258 VERTICAL GYRO - Displays alrplane attitude as a conventional attitude gyro. The
gyro is air driven.
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FIGURE 5 - KG 258 VERTICAL GYRO

34. SYMBOLIC AIRPLANE - Serves as a stationary symbol of the alrcraft. Aircraft pitch and
. roll attitudes are displayed by the relationship between the fixed symbolic aircraft and the
" movable background.

35. SYMBOLIC AIRCRAFT ALIGNMENT KNOB - Provides manual positioning of the sym-
bolic aircraft for level flight under varlous load conditions.

36. Ki 525A HORIZONTAL SITUATION INDICATOR (HSI) - Provides a pictorial presentation
of aircraft deviation relative to VOR radials or localizer beams. It also displays glideslope
deviations and gives heading reference with respect to magnetic north.

37. NAV FLAG - Flag is in view when the NAV receiver signal is inadequate. When a NAV flag
is present in the navigation indicator (CDI or KI 525A) the autopilot operation Is not affected.
The pilot must monitor the navigation indicators for NAV flags to Insure that the Autopliot
and/or Flight Director and tracking valid navigation information.

38. LUBBER LINE - Indicates aircraft magnetic heading on compass card (45).

39. HEADING WARNING FLAG (HDG) - When flag is in view the heading display is invalid. If
a HDG flag appears and a lateral mode (HDG, NAV, APR or APR BC) is selected, the Autopllot
will be disengaged. The Autopilot may be re- engaged in the basic wings level mode along
;Nlth e:{\y vertical mode. The CWS switch would be used to manually maneuver the alrcraft
aterally.

40. COURSE BEARING POINTER - Indicates selecled VOR course or localizer course on
compass card (45). The selected VOR radial or localizer heading remains set on the
compass card when the compass card (45) rotates.

41. TO/FROM INDICATOR FLAG - Indicates direction of VOR station relative to selected
course.

42. DUAL GLIDESLOPE POINTERS - Iindicate on glideslope scale (43) aircraft displacement
from glideslope beam center. Glideslope pointers In view indicate a usable glideslope signal
is being received.

43. GLIDESLOPE SCALES - Indicate displacement from glideslope beam center. A glides-

lope deviation bar displacement of 2 dots, represents full scale (0.7°) deviation above or
below glideslope beam centerline.
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FIGURE 6 - KI 525A HSI

44, HEADING SELECTOR KNOB ; - Positions heading bug (49) on compass card
(45) by rotating the heading selector knob. The Bug rotates with the compass card.

45. COMPASS CARD - Rotates to display heading of airplane with reference to lubber line

(38) on HSI or DG.

g
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46. COURSE SELECTOR KNOB - Positions course bearing pointer (40) on the compass card
(45) by rotating the course selector knob.

47. COURSE DEVIATION BAR (D-BAR) - The center portion of omni bearing pointer moves
laterally to pictorially indicate the relationship of alrcraft to the selected course. It indicates
degrees of angular displacement from VOR radials and localizer beams, or displacement in
nautical miles from RNAV courses.

48. COURSE DEVIATION SCALE - A course deviation bar displacement of 5 dots represents
full scale (VOR = +/-10,LOC = +/-21/2, RNAV = 5NM, RNAV APR = 1 1/4NM) deviation
from beam centerline.

49. HEADING BUG - Moved by I;‘ knob (44) to select desired heading.

50. KG 107 NON-SLAVED DIRECTIONAL GYRO (DG) - Provides a stable visual Indication of
alrcraft heading to the pilot. The gyro is alr driven.

51. GYRO ADJUSTMENT KNOB (PUSH) - When pushed in, allows the pilot to manually
rotate the gyro compass card (45) to correspond with the magnetlc heading indicated by the
magnetic compass. The unslaved compass card must be manually reset periodically to
compensate for precessional errors in the gyro.

FIGURE 8 - KI 204/206 VOR/LOC/GS INDICATOR
52. Kl 204/206 VOR/LOC/GLIDESLOPE INDICATOR - Provides rectilinear display of
VOR/LOC and Glideslope deviation.
53. COURSE INDEX - Indicates selected VOR course.
54. COURSE CARD - IndIcates selected VOR course under course index.
55. GLIDESLOPE DEVIATION NEEDLE - Indicates deviation from ILS glideslope.

56. GLIDESLOPE SCALE - Indicates displacement from glideslope beam center. A glides-
lope deviation needle displacement of 5 dots, represents full scale (0.7°) deviation above or
below glideslope beam centerline.
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57. RECIPROCAL COURSE INDEX - Indicates reclprocal of selected VOR course.

58. OMNI BEARING SELECTOR (OBS) KNOB - Rotates course card to selected course.

59, COURSE DEVIATION NEEDLE - Indicates course deviation from selected omni course
or localizer centerllne.

60. GLIDESLOPE (GS) FLAG -Flag is in view when the GS receiver signal Is inadequate.

The airplane MASTER SWITCH function Is unchanged and can be used In an emergency to
shut off electrical power to all flight control systems while the problem is being isolated.

The RADIO MASTER switch supplies power to the avionics bus bar of the radlo circuit
breakers and the autopilot clrcuit breaker.

The following clrcuit breakers are used to protect the following elements of the King 150
Series Autopillot:

LABEL FUNCTION

AUTOPILOT/TRIM . . . . Supplies power to the KC 192 or the KC 191
.« + + . « . . . Computer, the autopilot pitch and roll servos,
and the Elev Trim Switch/Circuit Breaker.

RADIOMASTER . . . . . Switch/circuit breaker supplies power to the
< « « +« +« « + . . avionicsbus.
ELEVTRIM . . . . . . . Switch/circuit breaker supplies power to the
.« « « « +« « . . autotrimand manual electric pitch trim systems.
HSI .« « « +« « +« . . . Supplies powerto the optlonal KCS 55A
« « « + +« + + . . Compass System.
AUTOPILOT/ALERT . . . . Supplles power tothe KAA 15 Aural Alert Box.

SECTION Ii - LIMITATIONS

A. During autopilot operation, a pilot with seat belt fastened must be seated at the left pllot
position.

B. The autopllot must be OFF during takeoff and landing.
C. The system is approved for Category | operation only (Approach mode selected).

D. Do not operate autopilot with flaps extended beyond the take-off position.

E. Autopilot alrspeed limitations: Maximum 180 KIAS; minimum 80 KIAS.

NOTE
IN ACCORDANCE WITH FAA RECOMMENDATION, USE OF" ALTITUDE
HOLD" MODE IS NOT HECOMI%EI;BEEDN%UEHING OPERATION IN SEVERE
R .

Placards:
NONE

SECTION Il - EMERGENCY PROCEDURES
A. In case of Autopilot malfunction: (Accomplish Items 1 and 2 simultaneously).

1. Airplane Control Whee! - GRASP FIRMLY and regain aircraft control.
2. A/P DISC/TRIM INTER switch - PRESS and HOLD.

3. A/P DISC/TRIM INTER switch - RELEASE while observing pltch trim wheel. If pitch
trim wheel is in motion, follow the Electric Trim Malfunction Procedure.

PAGE 10 of 16 REV.A 7-04 FAA APPROVED

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

MOONEY AIRCRAFT CORPORATION KFC 150 SERIES AFCS
M20M, M20R AFM SUPPLEMENT

B. In case of Electric Trim Malfunction (either manual electric or autotrim):
1. A/P DISC/TRIM INTER switch - PRESS and HOLD throughout recovery.
2. ELEV TRIM switch - OFF.

3. Aircraft - RETRIM manually.

CAUTION
WHEN DISCONNECTING THE AUTOPILOT AFTER A TRIM MALFUNCTION,
HOLD THE CONTROL WHEEL FIRMLY; UP TO 45 POUNDS OF FORCE ON
THE CONTROL WHEEL MAY BE NECESSARY TO HOLD THE AIRCRAFT

LEVEL.
Maximum Altitude losses due to autopilot malfunction:
Cruise, Climb, Descent oW W s W o ® e % s % w ow o« TSOFT
Maneuvering . . . . . . . .+ .« « + .+ 4+ . . . SOFT
- APPR  p oms Moy B R T B O o W & ¥ W % 9w« TBFT

SECTION IV - NORMAL PROCEDURES
A. PREFLIGHT (Perform prior to each flight)

1. GYROS - Allow 3-4 minutes for gyros to come up to speed.
2. RADIO MASTER - ON

3. ELEVTRIM - ON
4. PREFLIGHT TEST Button - PRESS momentarily and NOTE:

a. All annunciator lights on (TRIM annunciator flashing).

b. After approximately 5 seconds, all annunciator Ii%hts off, except AP, which
will flash approximately 12 times and then remain off.

c. Note Aural Alert tone sounds with the flashing AP light.

NOTE
IF TRIM WARNING LIGHT STAYS ON THEN THE AUTOTRIM DID NOT PASS
PREFLIGHT TEST. THE AUTOPILOT CIRCUIT BREAKER SHOULD BE
PULLED.
(THE AUTOPILOT AND MANUAL ELECTRIC TRIM WILL BE INOPERATIVE).

5. MANUAL ELECTRIC TRIM - TEST as follows:
a. Actuate left side of split switch unit to the fore and aft positions. The trim
wheel should not move on its'owni. Rotate the trim wheel manually against the
engaged clutch to check the pilot's trim overpower capability.

b. Actuate right side of split switch unit to the fore and aft positions. Trim wheel
should not move on its own and normal trim wheel force Is required to move
it manually.

c. Press the A/P DISC/TRIM INTER switch down and hold. Manual Electric
Trim should not operate either nose up or nose down.

6. FLIGHT DIRECTOR (KFC 150 Only) - ENGAGE by pressing FD or CWS button.
7. AP ENG Button - PRESS to engage autopilot.
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8. Flight Controls - MOVE fore, aft, left and right to verify that the autopilot can be
overpowered.

9. A/P DISC/TRIM INTER switch - PRESS. Verify that the autopilot disconnects and
all flight director modes are canceled.

10. TRIM - SET to take off position.
B. AUTOPILOT OPERATION
1. Before takeoff
A/P DISC/TRIM INTER switch - PRESS.
2. Inflight Autopllot Engagement . 2
a. FD Mode Selector Button (KFC 150 Only) - PRESS.

b. AP ENG Button - PRESS. Note AP annunclator on. If no other modes are
selected the autopilot will operate in wings level and pitch attitude hold.

DO NOT HELP THE AUTOPILOT ESA'lI'JITlIEOEUTOPILOT WILL RUN THE PITCH
TRIM TO OPPOSE YOUR HELP.
3. Climb or Descent
a. Using CWS
1) CWS Button - PRESS and Move aircraft nose to the desired attitude.

2) CWS Button - RELEASE. Autopilot will maintain aircraft pltch attitude up
to the pitch limits of +15 or -10 .

b. Using Vertical Trim.

1) VERTICAL TRIM Control - PRESS either up or down to modify aircraft
attitude at a rate of .7 deg/sec. up to the pitch limits of +15%r -10<

2) VERTICAL TRIM Control - RELEASE when desired aircraft attitude is
reached. The autopilot will maintain the desired pitch attitude.

4, Altitude Hold

a. ALT Mode Selector Button - PRESS. Note ALT mode annunciator ON.
Autopilot will maintain the selected pressure altitude.

b. Change selected altitudes
1) Using CWS (recommended for altitude changes greater than 100 ft.).
a) CWS Button - PRESS and fly aircraft to desired pressure altitude.

b) CWS Button - RELEASE when desired pressure altitude is reached. The
autopilot will maintain the desired pressure altitude.

2) Using Verttcal Trim (Recommended for altitude changes less than 100 ft.)

a) VERTICAL TRIM Control - PRESS either up or down. Vertical Trim will
seek an altitude rate of change of about 500 fpm.

b) VERTICAL TRIM Control - RELEASE when desired pressure altitude is
reached. The autopilot will maintain the desired pressure altitude.
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5. Heading Changes
a. Manual HeadIng Changes.
1) CWS Button - PRESS and MANEUVER aircraft to the desired heading.

2) CWS Button - RELEASE. Autopilot will malntain aircraft in wings level
attitude.

NOTE
AIRCRAFT HEADING MAY CHANGE IN THE WINGS LEVEL MODE DUE TO
AN AIRCRAFT OUT OF TRIM CONDITION.

b. Headlng Hold
1) HEADING Selector Knob - SET BUG to desired heading.

2) HDG Mode Selector Button - PRESS. Note HDG mode annunciator
ON. Autopliot will automatically turn the alrcraft to the selected heading.

c. Command Turns (Heading Hold mode ON)

1) HEADING Selector Knob -MOVE BUG to the desired heading. Autopilot
will automatically turn the aircraft to the new selected heading.

6. NAV Coupling
a. When equipped with HSI.

1) Course Bearing Pointer - SET to deslred course.

NOTE
WHEN EQUIPPED WITH NAV 1/NAV 2 SWITCHING AND NAV 2 IS SELECTED,
SET OBS TO THE DESIRED COURSE.

2) HEADING Selector Knob - SET BUG to provide desired Intercept angle.
3) NAV Mode Selector Button - PRESS.

a) If the Course Deviation Bar Is greater than 2 1o 3 dots: the aircraft will
continue In HDG mode (or wings level if HDG not selected) with the NAV
annunciator flashing; when the computed capture point is reached the HDG
will disengage, the NAV annunciator will llluminate steady and the selected
course will be automatically captured and tracked.

b) If the D-Bar is less than 2 to 3 dots: the HDG mode will disengage
upon selecting NAV mode; the NAV annunciator will illuminate steady and the
capture/track sequence will automatically begin.

b. When equipped with DG.
1) OBS Knob - SELECT desired course.
2) NAV Mode Selector Button - PRESS,

3) HEADING Selector Knob - ROTATE BUG to agree with OBS course,

NOTE
WHEN NAV IS SELECTED, THE LATERAL OPERATING MODE WILL CHANGE
FROM HDG (IF SELECTED) TO WINGS LEVEL FOR 5§ SECONDS. A 45°
INTERCEPT ANGLE WILL THEN BE AUTOMATICALLY ESTABLISHED BASED
ON THE POSITION OF THE BUG.
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a) If the D-Bar is greater than 2 to 3 dots: the autopilot will annunclate
HDG mode (unless HDG not selected) and NAV flashing; when the computed
capture point is reached the HDG annunclator will go out, the NAV annun-
ciator will llluminate steady and the selected course will be automatically
captured and tracked.

b? If the D-Bar is less than 2 to 3 dots: the HDG mode will disengage
upon selecting NAV mode; the NAV annunciator will illuminate steady and the
capture/track sequence will automatically begin.

7. Approach (APR) Coupling.
a. When equipped with HSL.

1) COURSE Bearing Pointer - SET to desired course.

NOTE
WHEN EQUIPPED WITH NAV 1/NAV 2 SWITCHING AND NAV 2 IS SELECTED,
SET OBS TO THE DESIRED COURSE.

2) HEADING Selector Knob - SET BUG to provide desired intercept angle.
3) APR Mode Selector Button - PRESS.

a) If the Course Deviation Bar Is greater than 2 to 3 dots: the alrcraft will
continue in HDG mode (or wings level if HDG not selected) with the APR
annunciator flashing; when the computed capture point is reached the HDG
will disengage, the APR annunciator will illuminate steady and the selected
course will be automatically captured and tracked.

b) If the D-Bar Is less than 2 to 3 dots: the HDG mode will disengage
upon selecting APR mode; the APR annunclator will llluminate steady and the
capture/track sequence will automatically begin.

¢) When equipped with DG.
1) OBS Knob - SELECT deslred approach course.
2) APR Mode Selector Button - PRESS.

3) HEADING Selector Knob - ROTATE Bug to agree with OBS course.

NOTE
WHEN APR IS SELECTED, THE LATERAL OPERATING MODE WILL CHANGE
FROM HDG (IF SELECTED) TO WINGS LEVEL FOR 5 SECONDS. A 45°
INTERCEPT ANGLE WILL THEN BE AUTOMATICALLY ESTABLISHED BASED
ON THE POSITION OF THE BUG.

a) If the D-Bar Is greater than 2 to 3 dots: the autopilot will annunciate
HDG mode (unless HDG not selected) and APR flashing; when the computed
capture point is reached the HDG annu nciatorwilli?o out, the APR annunciator

will illuminate steady and the selected course will be automatically captured
and tracked.

b) If the D-Bar is less than 2 to 3 dots: the HDG mode will disengage
upon selecting APR mode; the APR annunciator will illuminate steady and the
capture/track sequence will automatically begin.

8. BC Approach Coupling.
a. When equipped with HSI.
1) COURSE Bearing Pointer - SET to the ILS front course Inbound
heading.

PAGE 14 of 16 HEV. A 7-94 FAA APPROVED

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

MOONEY AIRCRAFT CORPORATION KFC 150 SERIES AFCS
M20M, M20R AFM SUPPLEMENT

NOTE
WHEN EQUIPPED WITH NAV 1/NAV 2 SWITCHING AND NAV 2 IS SELECTED,
SET OBS TO THE ILS FRONT COURSE INBOUND HEADING.

2) HEADING Selector Knob - SET BUG to provide desired intercept angle.
3) BC Mode Selector Button - PRESS.

a) If the Course Deviation Bar s ?reater than 2 to 3 dots: the aircraft will
continue in HDG mode (or wings level if HDG not selected) with BC annun-
ciated steady and APR annunciator flashing; when the computed capture
point is reached the HDG will disengage, and the BC and APR annunciators
willjillum'l(nate steady and the selected course will be automatically captured
and tracked.

b) If the D-Bar is less than 2 to 3 dots; the HDG mode will disengage
upon selecting BC mode; the APR BC annunciator will illuminate steady and
the capture/track sequence will automatically begin.

b. When equipped with DG.

1) OBS Knob - SELECT the ILS front course inbound heading.

2) BC Mode Selector button - PRESS.

3) HEADING Selector Knob - ROTATE Bug to the ILS front course
inbound heading. B ¢

NOTE
WHEN BC IS SELECTED, THE LATERAL OPERATING MODE WILL CHANGE
FROM HDG (IF SELECTED) TO WINGS LEVEL FOR 5 SECONDS. A 45°
INTERCEPT ANGLE WILL THEN BE ESTABLISHED BASED ON THE
POSITION OF THE BUG.

a) If the D-Bar is greater than 2 to 3 dots: the autopilot will annunciate
HDG (unless HDG not selected) and BC modes with APR flashing; when the
computed capture polnt is reached the HDG annunciator will go out, the BC
and APR annunciators will illuminate steady and the selected course will be
automatically captured tracked.

b) If the D-Bar is less than 2 to 3 dots: the HDG mode will disengage
upon selecting BC mode; the BC and APR annunciators will illuminate steady
and the capture/track sequence will automatically begin.

9. Glideslope Coupling.

NOTE
GLIDESLOPE COUPLING IS INHIBITED WHEN OPERATING IN NAV OR APR
BC MODES. GLIDESLOPE COUPLING OCCURS AUTOMATICALLY IN THE
APR MODE.
a. APR Mode - ENGAGED.

b. At glideslope centering - NOTE GS annunciator ON.
NOTE
AUTOPILOT CAN CAPTURE GLIDESLOPE FROM ABOVE OR BELOW THE
BEAM WILE OPERATING IN EITHER PITCH ATTITUDE HOLD OR ALT HOLD
MODES.
10. Missed Approach. _
a. A/P DISC/TRIM INTER switch - PRESS to disengage AP.

b. MISSED APPROACH - EXECUTE.
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4 c. CWS Button - PRESS (KFC 150 ONLY) as desired to activate FD mode
uring

Go-Around maneuver.

" |E'J AP ENG Button - PRESS (if AP operation is desired). Note AP annunciator

NOTE
IF IT IS DESIRED TO TRACK THE ILS COURSE OUTBOUND AS PART OF
THE MISSED APPROACH PROCEDURE, USE THE NAV MODE TO PREVENT
INADVERTENT GS COUPLING.

11. Before Landing.

A/P DISC/TRIM INTER switch - PRESS to disengage AP.

C. FLIGHT DIRECTOR OPERATION (KFC 150 Systems Only).

NOTE
THE FLIGHT DIRECTOR MODES OF OPERATION ARE THE SAME AS THOSE
USED FOR AUTOPILOT OPERATIONS EXCEPT THE AUTOPILOT IS NOT
ENGAGED AND THE PILOT MUST MANEUVER THE AIRCRAFT TO SATISFY
THE FLIGHT DIRECTOR COMMANDS.

SECTION V thru X|

No Change.
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ISECTION | - GENERAL

The AAB0Q intercom system provides one central control for all aircraft audio, allowing
mﬂstln% radio and entertainment audio to be mixed with live or voice activated intercom
audio. Boom microphone control Is also provided for two places (pilot & co-pilot), with pilot's
control having priority. Muting of the entertainment audio Is provided during ICS or TX
operation. An emergency/isolation mode Is also provided for the pilot.

Control over radio receive level (internal), transmit sidetone level gnternal), muslc level
(internal), intercom level (front panel), and VOX threshold (front panel) is provided. The vox
threshold or squelch also allow for a “live” mode, by defeating the squelch, and allowing
continuous ICS operation.

Operation of the ICS is transparent, allowing transmit during any ICS mode simply by use of
the TX PTT switch. ' :

[SECTION 1l - LIMITATIONS
The AABO intercom system imposes no limitations on the origlnal airframe or other systems.

SECTION Il - EMERGENCY PROCEDURES
The AAB80 intercom system does not affect the emergency procedures of the alrcraft.

Refer to the following for emergency procedures for the AABO intercom system.
EMERGENCY OPERATION

If power is lost to the AASO for any reason, it will drop into the power-fail mode and the pilot
will be connected directly to the radios for emergency operation. The external PTT switch
will still function. This mode is similar to the “PILOT ISOLATE" mode, except that all co-pilot
& passenger functions are lost since they depend on external power. A power failure has
occurred when the panel indicator fails to light under any condition.

If a catastrophic relay fallure of the AAB0 should occur or the rear connector becomes loose
or disengaged, the designated emergency hand microphone and headset jacks willl allow
operation to continue, as they have no connection directly through the AA80.

The "PILOT ISOLATION" mode requires no power and will operate even if other circuitry
should fail in the AA8O.
NOTE
During this mode the co-ﬂilot's microphone IS NOT locked out and he could
transmit if necessary; however he will NOT BE ABLE TO RECEIVE the
incoming audio.

All aspects of emergency operation should bo confirmed to be working by the pilot hefore
accepting the aircraft into service. This can be accomplished by pulling the intercom circuit

breaker during the pre-takeoff ground check to turn all power OFF from the AA80 and
checking operation per procedures above,
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[SECTION IV - NORMAL PROCEDURES
SELECTION OF TRANSMIT FUNCTIONS

Keying the external TX PTT switch activates the AABO for transmit with the pilot's switch
having priority In normal or "INTERVOX" mode. Proper TX operation is annunciated by a
green light on the front of the AABO.

Sidetone Is normally heard from the radio(s) connected to the AABO, but if not available, an
internal potentiometer will adjust the level of artlficial sidetone generated within the AA80

system for the pilot's convenience.
NOTE
This artificial sidetone Is only available through the amplifier in the AA80 and
will be lost to the pilot in the “PILOT ISOLATION"” mode, but will be heard by
the passenger(s).

SELECTION OF RECEIVE FUNCTIONS

Recelve audio Is always enabled through the AA80 and has a separate internal adjustment
to allow balancing of this leve! to suit the pllot's preference and equalize iso/normal
operation.

An additional input is provided for entertainment audlo (tapes,etc.) with a separate level
adjustment. This line is muted during transmit functions and when the intercom is active.

If the "ISO" function Is selected, the pilot will be connected directly to the radios, while the
co-pilot and rear seat passenger(s) remain on the ICS bus with the entertainment audio. In
the “INTERVOX"” mode all stations hear the same audio.

ICS FUNCTION

Intercom audio may be generated in two modes between users, “live” (on constantly) or
“YOX" (voice activated). This is selected, along with the squelch threshold of the VOX circuit,
by the “VOX SQUELCH" contro! on the front of the AA80. When the VOX trigger Is activated,
the front panel indicator will light up amber, indicating that the ICS system is ON,

Intercom level or volume is set by the "ICS VOLUME" control on the front of the AA80. It does
not affect the level of other audio within the system.

ICS functions are available to all users when the system switch is In the “INTERVOX" mode.
Végen swiéch is inthe "PILOT ISOLATION" mode, only the co-pilot and the passenger(s) have
ICS capabillity.

SECTION Vthru X

No change to these Sections when the AABO intercom system is installed except that the
welght and balance Information will require uplating.
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AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
Mooney Aircraft Model
M20M, M20R
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PROPELLER DE-ICE SYSTEM

REG. NO. =AY e

SERIAL NO. 29-0045

This SupElement must be attached to the applicable FAA Approved Pilot's Operaling
Handbook and Airplane Flight Manual (POH/AFM) when the Propeller De-lce System is
installed in accordance with Mooney Drawing 620003, The information contained herein
supplements or supersedes the basic manual only in those areas listed. For limitations,
rocedures and performance information not contained in this supplement, consult the
sic Airplane Flight Manual.
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AFM SUPPLEMENT MOONEY
PROPELLER DE-ICE SYSTEM M20M, M20R

| SECTION | - GENERAL |

The propeller de-ice system Is Intended for use If unexpected icing conditions are en-
counltared, The system Is operated by a rocker switch/circuit breaker located in the pilot's
panel.

When the switch Is placed In the "ON" position, current flows to a timing device which
supplies ﬁower to the heating elements in the propeller boots. Each propelier blade boot
contains heating elements which are cycled ON and OFF every 90 seconds by the timer. An
annunclator light Is llluminated whenever the de-ice rocker switch Is turned on and will cycle
ON & OFF with timer, indicaling when current is being applied to heating elements.

SECTION II - LIMITATIONS

There is na change to the airplane limitations when the propeller de-ice systemin
installed.

Flight into known Icing conditlons is prchibited.

SECTION Il - EMERGENCY PROCEDURES

No change

SECTION IV - NORMAL PROCEDURES

If unexpected icing conditions are encountered, the following procedure is recommended:
1. "PROP DE-ICE" switch - ON.
2. Verify "PROP DE-ICE" light (BLUE) is illuminated on the annunciator panel.

NOTE

The airplane ammeter should fluctuate slightly as the timer cycles ON and
OFF every 20 seconds.

[ SECTION V - PERFORMANCE |

Sea level rate of climb will be reduced approximately 50 FPM, with no reduction in cruise true

airspeed.
SECTION VI THROUGH X
No Change
REV. C 8 -94 DATE: 6 - 29 -89
FAA APPROVED PAGE 3 of 3
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AIRCRAFT MAKE: Moaney Airplane Com| GARMIN GTX 33 Mode S Transponder
AIRCRAFT MODEL: M20 Series DOCUMENT NO. DAO-DD-0475-AFMS-00 REV. 02
(DAC DOH Rev: 00)

EASA-APPROVED FLIGHT MANUAL SUPPLEMENT
FOR AIRCRAFT EQUIPED WITH
GARMIN GTX 33 -Mode S Transponder

AIRCRAFT MAKE: Mooney Aircraft

AIRCRAFT MODEL: A AoR.

S/N: 02?'0@?6*

This document must be carried in the aircraft at all times, It provides limitations and other information for
operation of aircraft equipped with the GARMIN GTX 33 Mode S Transponder, installed in accordance with
DAOQO Aviation Minor Change DAO-DO-0475 rev.02

This document serves as the EASA Approved Supplemental Flight Manual for the Garmin GTX 33 Mode S
transponder.

The Information contained herein supplements or supersedes the basic Flight Manual only in those areas listed
herein. For limitations, procedures, and performance information not contained in this document, consult the

basic Flight Manual.
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AIRCRAFT MAKE: Mooney Airplane Comy GARMIN GTX 33 Mode S Transponder
AIRCRAFT MODEL: M20 Series DOCUMENT NO. DAO-DD-0475-AFMS-00 REV. 02
{DAO DOH Rev: 00)

RECORD OF REVISIONS

This “Record of Revisions” identifies all revisions to this document. When changes to this document are needed, revisions
will be issued by the Applicant for this AFMS and if necessary approved by the EASA.

Applicant:

EASA DOA: EASA 211275

Name: DAOQ Aviation A/S
Address: Hangarvej H 1
4000 Roskilde

This “Record of Revisions™ shall remain in this document at all times. Upon receipt of revisions, insert page(s) into this
document and enter the trevision number, revision date, insertion date and signature of the person incorporating the revision
into the document in the appropriate spaces below.

Revision Pages affected Revlision date EASA Approv:& By
Number
B 02 01-05 [ iR —
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(DAC DOH Rev; 00)

Table of Contents

SECTION PAGE

SECTION I: GENERAL

1. The aircraf is equipped with single Garmin GTX 33 ATC Mode A/C/S transponder with IDENT capability.
Control of the transponder is done via the installed GTN series navigator system.

2. The installed Mode S system satisfies the data requirements of ICAQ Doc 7030/4, Regional Supplementary
Procedures for Secondary Surveillance Radar (SSR) Mode S Elementary Surveillance in designated European
airspace. The capability to transmit data parameters complies with JAA TGL 13 rev.1.

-3: - “This transponder installatton does ot transmit any Enhanced (BHS) surveilt:mee parameters.— - -

SECTION II: LIMITATIONS

1. Software version 6.0 or later must be installed in the GTX33 to avoid transmission of EHS parameters.

lo PAGE 3 OF 5
ISSUED DATE: /5’ (oL
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AIRCRAFT MAKE: Mooney Airplane Comy GARMIN GTX 33 Mode S Transponder
AIRCRAFT MODEL: M20 Series DOCUMENT NC. DAO-DD-0475-AFMS-00 REV. §2
(DAO DOH Rev: 00)

SECTION III: EMERGENCY PROCEDURES

ABNORMAL PROCEDURES

No change

SECTION IV: NORMAL PROCEDURES

1. DETAILED OPERATING PROCEDURES

= Note -

Expected coverage from the GTX 33 is limited to "line of
sight.” Low altitude or aircraft antenna shielding by the
aircraft itself may result in reduced range. Range can be
improved by climbing to a higher altitude.

The GTX 33 will power up together with the GTN series navigator system. The GTX 33 air/ground configuration
is controlled from the GTN. The air/ground threshold is the groundspeed at which the GTN transitions from a
ground state to an airborne state, and vice versa, it is set to 30 knots, The GTX 33 will automatically switch to

Ground
Manual operation:

After Engine Start
1. Radio Master Switch ........... ..ON

The transponder will turn on togétﬁér \-N>ith tr{e GTN series ﬁavigator system in the same mode of operation
selected at the last power down and will display the last entered identification code.

Before Takeoff
1. Touch Altitude reporting key (GTN series touch screen)............ALT displays in the squawk code field.
The transponder will be on and respond to Air Traffic Control (ATC) Mode C (altitude and identification)

interrogations.

+ Note »
Touch On to turn the transponder On for Mode A operation (On displays in the squawk code field).
The transponder will transmit the squawk code when interrogated.
Touch VFR to set the squawk code to 7000.

/ ﬂ/ PAGE 4 OF 5
ISSUED DATE: /% ~(2.
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AIRCRAFT MAKE: Mooney Airplane Com) GARMIN GTX 33 Mode S Transponder

AIRCRAFT MODEL: M20 Series DOCUMENT NQ. DAO-DD-0475-AFMS-00 REV. 02
(DAO DOH Rev: 00)

After Landing
1. Touch Ground reparting key (GTN series touch screeny)............GND displays in the squawk code field.
« Note «

Touch Ground to place transponder in Ground made.
Mode S interrogations will be allowed. (GDN displays in the squawk code field).

SECTION V: PERFORMANCE
No change.
SECTION VI: WEIGHT AND BALANCE
See current weight and balance data,
SECTION VII: AIRPLANE & SYSTEM DESCRIPTIONS

See GTX33 Pilot's Guide for a complete description of the GTX33 system.
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SECTION X MOONEY
SAFETY INFORMATION MODEL M20R

[INTRODUCTION]|

The best of engineering know-how and manufacturing craftsmanship have gone into the
design and bulldin g;rour Mooney aircraft. Like any high performance airplane, it operates
most efficlently and safely in the hands of a skilled pilot.

We urge you to be thoroughly familiar with the contents of your operating manuals, placards,
and check list to Insure maximum utilization of your airplane. When the airplane has changed
ownership, some of these may have been misplaced. If any are missing, replacements
should be obtained from any Mooney Service Center as soon as possible.

For your added protection and safety, we have added this speclal sectlon to the Pllot’s
Operating Handbook to refresh \{our knowledge of a number of safety subjects. You should
review these subjects periodically. S

Topics in this section are mostly excerpts from FAA Documents and other articles pertaining
to the subject of safe flying. They are not limited to anf particular make or model airplane
and do not replace instructions for particular types of airplanes.

Your Mooney alrcraft was designed and buillt to provide you with many years of safe and
ﬁiﬁ::lﬁnt trans;g'onation. By maintaining it properly and flying it prudently, you should realize
ull potential. '

MOONEY AIRCRAFT CORPORATION

10-2 ISSUED 6-94
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MOONEY SECTION X
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Flying Is one of the safest modes of travel. Remarkable safety records are being estabtished
each year. As a pllot you are responsible to yourself, your relatives, to those who travel with
you, to other pilots and to ground personnel to fly wisely and safely.

The following materials in this Safety section covers several subjects In limited detail. Here
are some condensed DO’s and DON'Ts,

1. r?:thoroughly familiar with your airplane and be current in It, or get a check

e,
Pre-plan all aspects of your flight-including weather.
— —-FLYYOUR PLAN — —-,
Use sarvices available-FSS, Weather Bureau, etc.
Pre-flight you airplane thoroughly.
Use your check lists. «
Have more than enough fuel for takeoff, the planned trip, and adequate reserve.
Be sure your weight loading and C.G. are within limits.
Be sure articles and baggage are secured.
Check freedom of all controls,
10. Maintaln approprlate alrspeed in takeoff, climb, descent and landing.
11. Avoid other aircraft wake turbulence.
12. Switch fuel tanks before engine starvation occurs.
13. Practice engine out, emergency landing gear extension and other emergency
rocedures at safe altitude; preferably with a chack pilot.
14. Use caution In mountainous terrain.
15. Keep your airplane in good mechanical condition.
16. Stay Informed and alert, fly in a senslble manner.

CHNDARL N

Don't take off with frost, ice or snow on the aircraft surfaces.

Don't take off with less than minimum recommended fuel, plus reserves.
Don't fly In a reckdess, show off, careless manner.

Don't fly in thunderstorms or severe weather.

Don't fly in possible icing conditions. If you encounter icing conditions, alter
altitude or course to minimize exposure.

Don't apply controls abruptly or with high forces that could exceed deslyn
loads of the airplane.

Don't fily when 1p_l?_1gsically or mentally exhausted.

DON'T TRUS LUCK.

PN O hRLO=

|IGENERAL SOURCES OF INFORMATION]|

There Is a wealth of information available to the pilot created for the sole purpose of making
your flying easier, faster, and safer. Take advantage of this knowledge and be prepared for
an emergency in the remote event that one should occur. You as a pllot also have certain
responsibllities under government regulations. These are deslgned for your own protection.
Compliance is not only beneficlal but mandatory.

ISSUED 6 - 94 10-3
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| SAFETY INFORMATION MODEL M20R

[RULES AND REGULATIONS

Federal Aviation regulations, Part 91, General Operating and Flight Rules, is a document of
law governing operation of alrcraft and the owner's and pllot's responsibilities.

This document covers such subjects as:

Responsibllities and authority of the pilot in command

Certificates required

Liguor and drugs

Flight plans

Pre-flight action

Fuel requirements

Flight rules ' :
Maintenance, preventative maintenance, alterations, inspections and
maintenance records

These are only some of the toplcs covered. It is the owner’s and pllot's responsibllity to be
thoroughly famillar with all items In FAR Part 91 and to follow them.

! FEDERAL AVIATION REGULATIONS, PART 39 -AIRWORTHINESS
i DIRECTIVES -

This document specifies that no person may operate a product to which an airworthiness
directive issued by the FAA applies, except in accordance with the requirements of that
alrworthiness directive.

AIRMAN INFORMATION, ADVISORIES, AND NOTICES, FAA AIRMAN'S
INFORMATION MANUAL :

4 This document contalns a wealth of pilot information for nearly all realms of flight, navigatlon,
ground procedures and medical information. Among the subjects are:

Controlled Air Space

Services Avallable to Pilots

1 Radio Phraseclogy and Technique

! Airport Operations
Clearances and Separations
Pre-flight

: Departures - IFR

_ Enroute - IFR

' Arrival - IFR

Emergency Procedures

Weather

Wake Turbulence

Medical Facts for Pilots

Bird Hazards

Good Operating Practices

Airport Lacation Directory

We urge all pilots to be thoroughly famliiar with and use the information in this manual.

ADVISORY INFORMATION

Airmen can subscribe to services to obtain FAA NOTAMS and Airman Advisories, and these
are also avallable at FAA Flight Service Stations. NOTAMS are documents that have
information of a time-critical nature that would affect a pllot's declsion to make a flight; for
exarlnple. tzaln airport closed, terminal radar out of service, enroute navigational aids out of
service, etc.

10-4 ISSUED 6-94
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[ GENERAL INFORMATION ON SPECIFIC TOPICS
FLIGHT PLANNING

FAR Part 91 requires that each pilot in command, before beginning a flight, familiarize himseif
with all available information concerning that flight.

All pilots are urged to abtain a complete preflight briefindq. This would consist of weather, local,
enroute and destination, plus alternates, enroute navaid information. Also airport runways ac-
tlgle. [ﬁin thkof runways, take off and landing distances for the airplane for conditions expected
should be known.

The prudent Ipih::t will review his planned enroute track and stations and make a list for quick
reference. It s strongly recommended a flight plan be filed with Flight Service Stations even
though the flight may be VFR. Also, advise Flight Service Stations of changes or delays of one
houror more and remember to close the flight plan at destination.

The pilot must be completely familiar with the performance of the airplane and performance
datain the airplane manuals and placards. The resultant effect of temperature and pressure al-
titude must be taken into account in determining performance if not accounted for on the
charts. Applicable FAA manuals must be aboard the airplane at all times including the weight
and balance forms and equipment lists.

The airplane must be loaded so as not to exceed the weight and the weight and balance load-

ing center of gravity (c.g.) limitations. Also, that at least minimum fuel for takeoff is aboard and
sufficient for the trip, plus reserves. Oil in the engines should be checked and filled as required.

INSPECTIONS - MAINTENANCE

In addition to maintenance inspections and preflight information required by FAR Part 91, a
complete pre-flight inspection is imperative. It is the responsibility of the owner and operator to
asgure thﬁlt Ht1e airplane is maintained in an airworthy condition ‘and proper maintenance rec-
ords are kept.

While the following items cannot substitute for the pre-flight specified for each type of airplane,
they will serve as reminders of general items that should be checked.

SPECIAL CONDITIONS CAUTIONARY NOTICE

Airplanes operated for Air Taxi or other than normal operation and airplanes operated in humid
tropics or cold and damp climates, etc., may need more frequent inspections for wear, corro-
sion and or lack of lubrication. In these areas periodic inspections should be performed until
the operator can set his own inspection periods based on experience,

| NOTE |

The required periods do not constitute a guarantee that the item will reach the
period without malfunction, as the aforementioned factors cannot be controlled
by the manufacturer.

Corrosion, and its effects, must be treated at the earliest possible opportunity. A clean dry sur-
face is virtually immune to corrosion. Make sure that all drain holes remain unobstructed. Pro-
tective films and sealants help to keep corrosive agents from contacting metallic surfaces.
Corrosion inspootione should bo mado most frequently under high-corrosion-risk operatin
conditions, such as In regions of heavy airborne salt concentrations (e.g., near the sea) an
high-humidity areas (e.g., tropical regions).

ISSUED 6-94 10-5
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WALK AROUND INSPECTIONS

All alrplane surfaces free of ice, frost or snow.

Tires properly inflated.

All external locks, covers and tie downs removed.

Fuel sumps drained. ,

Fuel quantity, adequate for trip, plus reserve, (visually checked) and access
doors secured.

Oil quantity checked and access doors secured. ;

Check general condition of airplane, engine, propeller, exhaust stacks, etc.

All external doors secured.

COCKPIT CHECKS

Flashlight available.

Required documents on board.

Use the check list.

All internal control locks removed (If installed).
Check freedom of controls.

Cabin and £t:n&é;gmga door properly closed.
Seat belts and shoulder harmesses fastened.
Passangers briefed.

Engine and propeller operating satisfactoﬂl[y.
All engine gauges checked for proper readings.
Fuel selector in proper position.

Fuel quantity checked by gauges.

Altimeter setting checked.

[FLIGHT OPERATIONS]|

GENERAL

The pliot should be thoroughly familiar with all information published by the manufacturer
concerning the alrplane. The pilot Is required by FAA to operate in accordance with the FAR's
and the FAA Approved Airplane Flight Manual and/or placards installed.

TURBULENT WEATHER

A complete weather briefing prior to beginning a flight is the start of assurance of a safe trip.
Updating of weather Information enroute is another assurance. However, the wise pilot also
knows weather conditions change quickly at times and treats weather forcasting as profes-
slonal advice rather than as absolute fact. He obtains all the advice he can, but still stays alert
through knowledge of weather changes, observations, and conditlons.

Plan the flight to avoid areas of severe turbulence and thunderstorms. It is not always
possible to detect individual storm areas or find the In between clear areas.

Thunderstorms. squall lines and violent turbulence should be regarded as extremely
dangerous and MUST be avoided. Hail and tornadic wind velocities can be encountered in
thunderstorms that can destroy any airplane, just as tornados destroy nearly everything in
their path on the ground.

A roll cloud ahead of a squall line or thunderstorm is visible evidence of violent turbulence,
hO\gelver, the absence of a roll cloud should not he Interpreted as denoting the lack of
turbulence.

FLIGHT IN TURBULENT AIR

Even though fliight in severe turbulence is to be avoided, ﬂii;ht in turbulent air may be
encountered under certain conditions. Flying through turbulent air presents two basic
problems, to both of which the answer Is PROPER AIRSPEED. On the one hand, if you
maintain an excessive airspeed, you run the risk of structural damage or failure; on the other
hand, If your airspeed is too low, you may stall. If turbulence encountered in cruise or
descent becomes uncomfortable to the pliot or passengers, the best procedure Is to reduce
speed to the maneuvering speed, which is listed in the Limitations Section of the FAA
Approved Airplane Flight Manual and Pilots Operating Handbook. This speed gives the best
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assurance of avolding excessive stress loads, and at the same time providing margin against
inadvertent stalls due to gusts.

Beware of overcontrolling In attempting to correct for changes In altitude; applying control
Fressure abruptly will bulld up G-forces rapld1¥ and could cause damaging structural stress
oads. You should watch particularly your angle of bank, makfng turns as wide and shallow
as possible, and be equally cautious in applying forward or back pressure to keep the nose
level. Maintain straight and level attitude in either up or down drafts. Use trim sparinqu to
avold being grossly mistrimmed as the vertical air columns change velocity and direction.

MOUNTAIN FLYING

Avold flight at low altitudes over mountainous terrain, icularly near the lee slopes.
-OBSERVE PUBLISHED MINIMUM ENROUTE ALTITUDES (MEA)-. If the wind velocity near
the level of the ridge Is In excess of 26 knots and approximately perpendicular to the rld%e.
mountain wave conditions are likely over and near the lee slopes. If the wind velacity at the
level of the ridge exceeds 50 knots, a strong mountaln wave Is probable with strong up and
down drafts and severe or extreme turbulence. The worst turbulence will be encountered in
and below the rotor zone which Is usually 8 to 10 miles downwind from the ridge. This zone
is characterized by the prasence of “roll clouds” if sufficlent molsture Is present; alto cumulus
standing lenticular clouds are also visible signs that a mountain wave exfats. but thelr
presence Is likewise dependent on moisture. Mountain wave turbulence can, of course,
occur In dry alr and the absence of such clouds should not be taken as any assurance that
mountain wave turbulence will not be encountered. A mountain wave downdraft may exceed
the climb capability of your airplane.

—— AVOID MOUNTAIN WAVE DOWNDRAFTS — —

VFR - LOW CEILINGS

If you are not Instrument rated, avold "VFR On Top” and “Speclal VFR". Being caught above
an undercast when an emergency descent is required (or at destination) is an extremely
hazardous position for the pilot.

Accepling a clearance out of certain airport control zones with no minimum celling and
‘o’rll:e‘a‘-mlille tvislhllity as permitted with “ Special VFR " is not a recommended practice for
pilots.

Avoid areas of low ceilings and restricted visibllity unless you are instrument proficient and
hﬁve aatn instrument equipped airplane. Then proceed with caution and have planned
alternates.

VFR - AT NIGHT

When fiying VFR at night, in addition to the altitude appropriate for the direction of flight,

lots should maintain a safe minimum altitude as dictated by terraln, obstacles such as TV
oworg, or communities In the area flown. This is aspecially true in mountainous terrain,
where there Is usually very little ground reference and absolute minimum clearance is 2,000
feet. Don't depend on your being able to see obstacles in time to miss them. Flight on dark
nights over sparsely populated country can be almost the same as IFR and should be
avoided by untrained pllots.

VERTIGO -DISORIENTATION

Disorientation can occur in a varlety of ways. During flight, inner ear balancing mechanisms
are subjected to varled forces not normally experienced on the ground. This combined with
loss of outside visual reference can cause vertigo. False Interpretations (illuslons) result and
may confuse the pllot's conception of the attitude and position of his airplane.

Under VFR conditions the visual sense, using the horizon as a reference, can override the
illusions. Under low visibllity conditions (night, fog, clouds, haze, etc.) the illusions
predominate. Only through awareness of these lllusions, and 'Froﬂclency in instrument flight
procedures, can an alrplane be operated safely in a low visibllity environment.
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Flying in fog, dense haze or dust, cloud banks, or very low visibllity, with strobe lights, and
rticularly rotating beacons turned on frequently causes vertigo. They should be turned off
n these conditions, particularly at night.

All pliots should check the weather and use good judgment In planning flights. The VFR pilot
should use extra cautlon In avolding low vislbllity conditions.

Mﬁot;l?nhsickness often precedes or accompanles disorientation and may further jeopardize
the flight.

STALLS, SPINS AND SLOW FLIGHT

Stalls, and slow flight should be practiced at safe altitudes to allow for recovery. Any ofthese
maneuvers should be performed at an altitude in excess of 6,000 feet above ground level.

Spins may be dangerous and should be avolded. In fact, most alrplanes are placarded
against intentional spins. Spins are preceded by stalls. A prompt and decisive stall recovery
protects against inadvertent spins. All airplanes are required to have flight characteristics that
give adequate advance warning of an impending stall or they must be equipped with an
artificial stall warning device. Keep the artificial system In good working order. Do not operate
the airplane with the device made Inoperative by the use of circuilt breakers or other means.

Stalls should be practiced at safe altitudes for ample recovery. Should a spin be encountered
inadvertently, spin recovery should be Initlated Immediately.

As stall attitude is approached, be alert. Take prompt corrective action to avold the stall or if
you are practicing stalls, react the moment the stall occurs. The fol.lowing Is suggested:

1. Do not carry passengers. Be certain that the airplane’s center of
gravity Is as far forward as possible. Forward CG aids spin recovery.
2. Be certain that both student pilot and instructor pilot have a full set of

operable controls.
3. Conduct such practice at altitudes in excess of 6,000 ft. above ground level.

Remember that an alrplane at or near trafflc pattern altitude probably will not recover from a
spin before impact with the ground. When dascending to traffic pattern altitude and durg:?
operation in the traffic pattern and approach, malntaln a safe margin above stall speed.
During takeoff or go- around, be especlally careful to avoid depatture stalls assoclated with
turns at low speed. Maintaln speeds recommended in this handbook(Sectlon Il & V).

STANDARD PROCEDURE FOR SPIN RECOVERY
In the event of an inadvertent spin, the following recovery procedure should be used:

Throttle RETARD to IDLE
Ailerons NEUTRAL
Rudder Apply FULL RUDDER opposite the direction of spin.

Contro! Wheel FORWARD of neutral in a brisk motion to break stall.
Additional FORWARD elevator control may be required if rotation

does not stop.

Flaps (It extended) HEIHRACT as soon as posslble

Rudder NEUTRALIZE when spin stops.

Control Wheael Smoothly MOVE AFT to bring the nose up to a level flight attitude
after spin has stopped.

VORTICES - WAKE TURBULENCE

Every airplane generates wakes of turbulence while in flight. Part of this is from the propeller
or jet engine and part from the wing tip vortices. The larger and heavier the airplane the more
pronounced wake turbulence will be. Wing tip vortices from large heavy alrplanes are very
severe at close range, degenerating with time, wind and space. These are rolling in nature
from each wing tip. In test, vortex velocities of 133 knots have been recorded.

Exhaust velocities from large airplanes at takeoff have been measured at 25 mph, 2100 feet
behind medium, large airplanes.

Encountering the rolling effect of wing tip vortices within two minutes or less after passage
of large airplanes Is hazardous to light alrplanes. This roll effect can exceed the maximum
counter roll obtainable in an airplane.
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The turbulent areas may remain for as long as three minutes or more, depending on wind
conditions, and may extend several miles behind the alrplane. Plan to fly slightly above or to
the upwind side of the other alrplane’s flight path. ‘

Because of the wide varlety of conditions that can be encountered, there is no set rule to
follow to avold wake turbulence In all situations. However, the Airman's Information Manual
goes Into considerable detall for a number of wake turbulence avoidance procedures. Use
Prudant Judgment and allow ample clearance time and space following or crossing the wake
urbulence of other airplanes in all takeoff, climb out, approach and landing operations. Be
observant of wake turbulence from all aircraft, regardless of size.

The Alrman's Information Manual contains a section on wake turbulence. FAA Advisory
Circular AC 90-230 Is also recommended reading.

TAKE - OFF AND LANDING CONDITIONS

When taking off on runways covered with water or freezing slush, the landing gear should

remain extended for approximately ten seconds longer than normal, allowing the wheels to

spin and dissipate the freezing moisture. The landing gear should then be cycled up, then

down, walt agproxlmateiy five seconds and then retract again. Caution must be exercised to

Lr}sure et(l;at the entire operation Is performed below Maximum Landing Gear Operating
rspeed.

Use caution when landing on runways that are covered by water or slush which cause
hydruplanln%(aquaplammz. a phenomenon that renders braking and steering ineffective
because of the lack of sulficient surface frictlon. Snow and Ice covered runways are also
hazardous. The pilot should be alert to the possibillty of the brakes freezing.

Use caution when taking off or landing in ?usty winds. Be aware of speclal wind conditions
caused by buildings or other obstructions located near runway in a crosswind pattern.

[MEDICAL FACTS FOR PILOTS|

GENERAL

Modern industry's record in providing reliable equipment is very good. When the pllot enters
the airplane, he becomes an integral part of the man-machine system. He s just as essential
to a successful flight as the control surfaces. To Ignore the pliot In pre-flight planning would
be as senseless as falling to Inspect the integrity of the control surfaces or any other vital part
of the machine. The pilot himself has the responsibility for determining his rellabllity prior to
entering the airplane for flight.

While piloting an airplane, an individual should be free of conditions which are harmful to
alertness, abllity to make correct declsions, and rapid reaction time.

FATIGUE

Fatigue generally slows reaction times and causes foolish errors due to inattention. In
addition to the most common cause of fatigue, incufficiont rest and loss of sleep, the
pressure of business, financlal worries and family kroblems. can be contributing factors. If
¥our fatigue Is a factor prior to a given flight, don't fly. To prevent fatigue effects during long
ights, keep mentally active by making ground checks and radio-navigation position plots.

HYPOXiA

Hypoxia in simple terms is a lack of sufficient oxygen to keep the brain and other body
tissues functioning properly. There is wide individual variation in susceptibility to hypoxia. In
addition to progressively insufficient oxygen at hlg‘her altitudes, anything interfering with the
blood's ability to carry oxygen can contribute to hypoxia (anemias, carbon monoxide, and
certain drugs). Also, alcohol and various drugs decrease the brain's tolerance to hypoxia.
Your body has no bullt in alarm system to let you know when you are not getting enough
oxy?en. It is impossible to predict when or where hypoxia will accur during a ﬂi?ht, or how
it will manifest itself. A major early symptom of hy‘:uxla is an increased sense of well-being
(referred to as euphoria). This progresses to slow reactions, impaired thinking abllity,
unusual fatigue, and dull headache feeling.
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Symptomns are slow but progressive, insidious in onset, and are most marked at altitudes
starting above 10,000 feet. Night vision, however, can be impaired starting at altitudes lower
than 10,000 feet. Heavy smokers may experience early symptoms of hypoxia at altitudes
lower than non-smokers. Use oxygen on flights above 10,000 feet and at any time when
symptoms appear.

HYPERVENTILATION

Hyperventilation or over-breathing, Is a disturbance of respiration that may occur in In-
dividuals as a result of emotional tension or anxiety. Under conditions of emotional stress,
fright, or paln, breathing rate may Increase, causing increased lung ventilation, although the
carbon dioxide output of the body cells doas not increase. As a result, carbon dioxide is
“washed out” of the blood. The most common symptoms of hyperventilation are: dizziness;
hot and cold sensations; tingling of the hands, legs and feet; tetany; nausea; sleepiness; and
finally unconsclousness.

Should symptoms occur that cannot definitely be identified as either h*poxh or hyperven-
tilation try three or four deep breaths of oxygen. The symptoms should Improve markedly if
the condition was hypoxia (recovery from hypoxla Is rapld). If the symptoms persist,
discantinue use of oxygen; consclously slow your breathing rate until symptoms clear; then
resume normal breathing rate. Normal breathing can be aided by talking aloud.

ALCOHOL

Common sense and scientific evidence dictate that you not fly as a crew member while under
the Infiuence of alcohol. Even small amounts of alcohol In the human system can adversely
affect Judgment and decislon making abllities, FAR 91.11 states “(a) No person may act as
a crew member-(1) within 8 hours after the consumption of any alcoholic beverage.

Tests indicate that as a general rule, 2 ounces(.06 liters) of alcohol at 15,000 feet produce
the same adverse effects as 6 ounces(.18 liters) at sea level. In other words, the higher you
get, “the higher you get”.

DRUGS

Self-medication or taking medicineg In any fonn when you are flying can be extremely

hazardous. Even simple home or over-the-counter remedles drugs such as aspirin, antihis-

tamines, cold tablets, cough mixtures, laxatives, tranquilizers, and appetite suppressors,

may serlously impair the judgment and coordination needed while fi Ing. The safest rule is

tEOm MFE NO MEDICINE before or while fiying, except on the advice of your Aviation Medical
miner.

SCUBA DIVING

Flying shortly after any prolonged scuba diving could be dangerous. Under the increased
pressture of the water, excess nitrogen Is absorbed into your system. If sufficient time has not
elapsed prior to takeoff for your system to rid itself of this excess gas, xou may experience
the bends at altitudes even under 10,000 feet, where most light planes fly.
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ADDITIONAL INFORMATION

In addition to the coverage of subjects in this section, the National Transportation Safety
Board and the F.A.A. pericdically issue general aviation pamphlets concerning aviation
safety, and in greater detail. These can be obtained at FAA Offices, Weather Stations,
Flight Service Stations, or Airport Facilities. These are very good sources of information
and are highly recommended for study. Some of these are titled:

Airman’s Information Manual

12 Golden Rules for Pilots

Weather or Not

Disorientation

Plane Sense

Weather Info Guide for Pilots

Wake Turbulence

Don't Trust to Luck, Trust to Safety

Thunderstorm - TRW

IFR-VFR , Either Way Disorientation Can be Fatal

MANUFACTURER'S INFORMATION

See following applicable pages of information that may have been inserted.
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