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INTRODUCTION MOONEY 
M20R 

CONGRATULATIONS 

VMLCOME TO MOONEY'S NEVMST DIMENSION IN SPEED, QUALITY AND ECONOMY. 
YOUR DECISION TO SELECT A MOONEY AIRCRAFT HAS PLACED YOU IN AN ELITE 
AND DISTINCTIVE CLASS OF AIRCRAFT OWERS. W E  HOPE YOU FIND YOUR 
MOONEY A UNIQUE FLYING EXPERIENCE, WHETHER FOR BUSINESS OR PLEASURE, 
THE MOST PROFITABLE M R .  

- 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 aircraff. The right is resewed 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 listing of all pages i.e., Original or Revised. Also, in the lower right corner 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 re9sions with dates of 
approval and a "Log of Revisions" page@) ,with only the latest Revlsion shown, will be 
provided to replace the previous ones. It is the operators responsiblilty to ensure that this 
manual is current through the latest published revision. 

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

Mooney Aircraft Corporation 
Service Parts Department 

Louis Schreiner Field, 
Kernrille, TX., 78028. 
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. . . . . .  Minimum Fuel Grade (Color) 100 LL (Blue or 100 Octane (Green . . . . . . . . . . . . .  Total Capacty 9k U.S. Gal. 359.6 Liters . . . . . . . . . . . . . .  Usable 89.0 U.S. Gal. /336.9 Liiers I 
OIL - 

Oil Specification MHS-240 
and as  roved by TCM.' (~eference  nine 'Maintenance & operators Manual . . . . . . . . .  All Temperapes 0 r 2 0 h 0  

Above 30 F 1°cj ~mbient  h r  S . L  . . . . . . . . . .  SAE 50 
. . . . . . . . .  Below 5 0 " ~  [iO°C) Ambient Air\S.L.) ~k 30. IOWJO . . . . . . . . . . . . . .  Total Oil Capacrty 8 Qts. (7.57 liters) 

. . . . . . . . . . . . . . . . . . .  Oil Filter Full Flow 

Oil grades, specifications and changing recommendations are contained in SECTION Mil. 

LANDING GEAR 

WE: Eieciiically opera:&, fully retractable tricycle gear with rubber shock discs. The 
main wheels have hydraulically operated disc brakes. The nose wheel 1s fully steerable 1 lo 
leff to 13" right of center. 

. . . . . . . . . . . . . .  M e e l  Base 79 9/16 in. (198.91 cm 

. . . . . . . . . . . . . . .  M e e l  Track I10 in. (279.4 cm] 

Tire Size: . . . . . . . . . . . . . . . . . .  Nose 5.00 x 5 6 ply 
. . . . . . . . . . . . . . . .  Main . 6.00 x 6 i6  p ld  

Tire pressure . . . . . . . . . . . . . . . . . . . .  Nose 49PSI . . . . . . . . . . . . . . . . . . . .  Main 42PSI 

Minimum Turning Radius (No brakes applied) 
R i h t .  . .  . . . . . . .  . . 
~e?t . . .  : . . . . . . .  : . . : : : :  

MAXIMUM CERTIFICATED WEIGHTS 

. . . . . . . . . .  Gross Wdifht . .  I 3368 Lbs. 1528 Kg 

. . . . . . . . . .  Maximum andlng Weight 3200 Lbs. 11452 Kg 
. . . . . . . . . . . . . .  Bagga e Area 120 Lbs. (54.4 Kg 

. . . . . . . . . . .  Rear dorage Arba 10Lbs. 45Kg  
Cargo (Rear Seats Folded bo in )  . . . . . . . .  340 Lbs (1$4:2 Kg 1 

STANDARD AIRPLANE WEIGHTS 

Basic Empt Weight . . . . . .  . See Page 1-8 
~ s e f u l ~ o a d l  . . : . : : : . \jari(s wih installed equl ment 

See S E C ~ I O ~  Vi fo;specific airplane we~ght (pg. 85). ' 
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I INTRODUCTION ] 

SECTION I 
GENERAL 

This Operators Manual conforms to GAMA Specification No. 1 and includes both, Manufac- 
turers matenal and FAA APPROVED material requlred to be furnished to the Pilot by !he 
applicable Federal Aviation Regulations. Section IX contains supplemental data supplied 
by Mooney krcraff Corporat~on. 

Section I 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 in$'uction 
or a training manual and should not be used for operational purposes unless kept ln an up 
to date status. 

All limitations, procedures, safety.practices, servicing and maintenance.requirements pub- 
lished inJhis POH!+FM are considered mapdatoty for the Continued k~worthlness of this 
a~rplane ~n a condd~on equal to that of its onglnal manufacture. 

1 DESCRIPTIVE DATA I 
ENGINE 

Number of engines 
Engine Manufacturer 
Model 
~ecommend& fl30 

@Gber i f  c' ~inberi  
~lsplacemen! . . 
Bore . . . .  
Stroke. 
compre&ion raiio : 

Fuel System 

1 
, @CM) 

. ,033O-G(5) 
2000 Hours 

~eciprocatin~, air cooied, fuel lnjected . . .  6, Ii-bfi,lizontally o posed 
n. (9g14 cc) 

. . . .  Fuel Injection 
TCM . . . .  . .  100 ociane - IOOLL 

Accessories 

. . . . . . . . . . . . . . .  Magnetos Bendix - S6y-25 
I nition ~amess  . . . . . . . . . . .  Sh~eldedlBralded 

. . . . . . . . . . .  lPark Plugs ~k 2 j3  (br equivalent 18 mlm) 
011 Cooler . . . . . . . . . . . . . . . .  TcM) Lull mow 

. . . . . . . . . . . . . . .  Alternator 28 volt DC, 100 AMPS 
. . . . . . . . . . . . . . . . . . .  Starter 24 volt DC 

Ratings: 

. . . . . . . . . . .  Maximum Takeoff Sea Level BHPIRPM 28012500 

PROPELLER 

Number . . . . .  
~anufacture; . . . . .  
Model Number . . . . .  
Number of Blades . 
Diameter (112 in. cutoff allowed) 

. . .  Type 
Governo; ~ccauley) . . 
Blade Angles @ 30.0 in. Ste.: 

Low . . . . . . .  
High . . . . . . .  

a - . . . . . .  
. . . .  73 in. (165.4 cm) 

Constant Speed 
' ~ ~ d r a ; l i c ~ l l ~  conirolled by engine oil 

. . 16.1 degrees + /- 0.2 degrees 

. , . 40 degrees + I- 0.5 degrees 

" Refer to TCDS for enginelpropeller configuration required 

ISSUED 6 - 94 REVF 9 - 96 
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CABIN AND ENTRY DIMENSIONS 

Cabin Width (Maximum) . . . . . . . 43.5 In. (110.5 cm 
Cabin Length Maximum) . . . . . . . 126 In. 315 cm 
Cabin Hei ht (haximum) . . . . . . , 44.5 In. 1113 cm 
Entry wid$ (Minimum) . . , . . . . . 29.0 In. 73.4 cm 
Entry Height (Minimum) . , . . . . . . 35.0 I n  l88.9 cm 

BAGGAGE SPACE AND ENTRY DIMENSIONS 

Compartment Width . . . . . . . . 24In.(60.9cm 
Compartment Length . . . . . . . . 43 In. (109.2 cm 
Compartment Height . . . . . . . . 35 In. (88.9 cm 
Compartment Volume . . . . . . . . . 20.9 cu. ft. 

(592 cu. m) 
Cargo Area (with rear seat folded down) . . . . . 38.6 cu. ft. 

Entry Hei ht (Minimum) . . . . . . . . 
Entry ~ i 8 h  . , . . . . . . . 
Ground to Bottom of ~ i i l  . . . . . . . 46.0 In. (116.8 cm 

SPECIFIC LOADINGS 

Wing Loading - @ Maximum Gross Weight . . . . 19.26 1bs. l~~.  ft. 
(94 kglsq, m) 

Power Loading - @ Maximum Gross Weight . . . . . 12.02 Ibs./HP 
(5.46 kglHP) 

IDENTlFlCATlON PLATE 

All correspondence regarding your airplane should include the Serial Number as depicted 
on the identification plate. The ~dentification plate!s located on the left hand side, aft end of 
the tall cone, below the horizontal stab~lizer lead~ng edge. The arcraft Serial Number and 
type certificate are shown. 

GENERAL AIRSPEED TERMINOLOGY & SYMBOLS 

GS GROUND SPEED - Speed of an airplane relative to the 
ground. 

KC AS KNOTS CALIBRATED AIRSPEED - The indicated speed of 
an aircraft,corrected for posit~on and ~nstrument error. 
Calibrated airspeed is equal to true airspeed in standard 
atmosphere at sea level. 

Kl AS KNOTS INDICATED AIRSPEED - The speed of an aircraft 
as shown on its airspeed indicator. [AS 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 
aoelication of full available aerodvnamic control will not 
o'verstress the airplane. 

Vf e MAXIMUM FLAP EXTENDED SPEED -The highest speed 
permissible with wing Raps in a prescribed extended position. 

VIE MAXIMUM LANDING GEAR EXTENDED SPEED -The 
maximum speed at which an alrcraft can be safely flown 
with the landing gear extended. 

ISSUED 6 - 94 1 - 5  
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GENERAL AIRSPEED TERMINOLOGY & SYMBOLS Icon'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 tlme. 

Vno MAXIMUM STRUCTURAL CRUISING SPEED -The speed 
that should not be exceeded except ~n smooth alr and then 
only with caution. 

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

VSO STALLING SPEED. - The minimum steady fl,ight speed at 
which the airplane IS controllable In the land~ng configuration. 

vx BEST ANGLE-OF-CLIMB SPEED - The airspeed which 
delivers the greatest gain of altltude 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 temperature 
measured in the exhaust pipe manifold. Expressed in OF. 

' MCP MAXIMUM CONTINUOUS POWER - The maximum power 
for takeoff, normal, abnormal or emergency operat~ons. 

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 

Dernon- 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. 

9 Acceleration due to gravity. 

Service The maximum altitude at which aircraff at gross weight has the 
Ceiling capability of climbing at the rate of 100 Wrnin. 
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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 con!rol 
Control to control the sue of the fuel feed aperture, and therefore the alrlfuel 

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

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 enginelpropeller by 
Governor increasing or decreasing the propeller pitch, through a pitch 

I 
change mechanism in the propeller hub. 

METEOROLOGICAL TERMINOLOGY 

AGL Above ground level. 

Density Altitude as determined by pressure altitude 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 adually 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 (5g°F); (3) The pressure at sea level is 29.92 
inches Hg (1 013.2 mb); (4) The temperature gradient from sea level 
to the altitude at which the temperature is -56.5OC (-69.7OF) is 
-0.00198°C (-0.003564°F) per foot. 

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

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

A n  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 all 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 
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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 I % MAC chord (MAC). 

C.G.. The extreme center of gravity locations within which the airplane 
Lirn~ts 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 aircraff specifications. 

Maximum The maximum authorized weight of the aircraft and its contents 
Landing Weight when a normal land~ng 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- 

tions 
by reducing the number of digits.) 

Reference An imaginary vertical plane from which ail 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 governmental 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. 

I MEASUREMENT CONVERSION TABLES I 
LENGTH 

U. S. Customary Unit 

1 inch . 
I foot . 
1 yard . 
1 mile (statute, iand) .' 
1 mile (nautical, . 

international) 

U. S, Customary Unit 

1 square inch . 
1 square foot . 
1 square yard . 

. Metric Equivalents 

. 2.54 centimeters 
. 0.3048 meter 
, 0.9144 meter 
. 1, 609 meters 
. 1, 852 meters 

AREA 

. Metric Equivalents 

. 6.4516 sq. centimeters 
, 929 sq. centimeters 

. 0.836 sq. meter 

REV. G 
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VOLUME OR CAPACITY 

SECTION I 
GENERAL 

. . . . . . .  U. S. Customary Unit Metric Equivalents 

. . . . . . . . .  1 cubic inch 16.39 cubic centimeters 

. . . . . . . . . .  1 cubic foot 0.028 cubic meter 

. . . . . . . . . .  1 cubic yard 0.765 cubic meter 

U.S. Customary 
Liquid Measure 

. Metric Equivalents 

. . . . . . . . . .  1 fluid ounce 29.573 milliliters . . . . . . . . . . . .  1 pint 0.473 liter . . . . . . . . . . . .  I quart 0.946.1ier 

. . . . . . . . . . .  1 galion 3.785 lrters 

. . . . . . .  U.S. Customary Metric Equivalents 
Dry Measure 

. . . . . . . . . . . .  I pint 0.551 liter 

. . . . . . . . . . . .  1 quart 1.101 liters 

British Imperial . .U.S. . . . .  Metric 
Liquid and Dry ~ e a & r e  . . Equiwlents , . kquivalents 

1 fluid ounce . . . .  .0.961 U.S. . , 28.412 milliliters 
fluid ounce, 
1.734 cublc 
inches 

1 pint . .1.032 U.S. . . 568.26 milliliters 
diy pints, 
1.201 U.S. 
liquid pts., 
34.678 cubic 
inches 

1 quart 

1 gallon 

. .1.032U.S. . 1.136 liters 
dry quarts 
1.201 U.S. 
IiquM qts., 
69.354 cubic 
inches 

. 1.201 U.S. 
277.420 
cubic inches 

. 4.546 liters 

WEIGHT 

U. S. Customary Unit . Metric Equivalents 
(Avoirdupois) 

. . . . . . . . . .  1 grain .64.79891 milligrams 

. . . . . . . . . . . .  I dram 1.772 grams 
. . . . . . . . . . .  1 ounce 28.350 grams 
. . . . . . . . . . .  1 pound 453.6 grams 

PRESSURE 

U.S. Customary Unit . Metric Equivelents 

. . . . . . . . . . . .  1 PSlG 6.895 KPA 
. . . . . . . . . . .  1 Inch Hg 3.388 KPA 
. . . . . . . . . . .  1 Inch Hg 25.40 mm Hg 

ISSUED 6 - 94 1 - 9  



SECTION I 
GENERAL 

MOONEY 
M20R 

COMMON CONVERSIONS 

. . . . . . .  1 poundlsquare foot 0.488 kg1 meter square 
. . . . . . . . .  1 pound /sq. inch .2.036 inch Hg. 

. . . . . . . . . . .  1 PoundfHP 0.4538 kg1HP 

ISSUED 6 - 94 
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SECTION II 
LIMITATIONS 

MOONEY 
M20R 

SECTION II includes the mandatory operating limitations, instrument markings, and basic 
placards necessary for the safe operation of the airplane, 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 wkh optional systems or equipment such as 
autopilots are included in SECTION IX. 

--- 
I NOTE I --- 

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 i n  SECTION V with the normal static source. If the 
alternate static source is being use ,  ample margins should be observed to 

allow for the airspeed Fi ibrat~on varletions between the normal and alternate 
statlc sources as shown ~n SECTION V. 

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

The certificated noise level for the Mooney M20R at 3368 Ibs. (1528 Kg.) maximum weight is 
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 out of, any alrport. 

AIRPLANE FLIGHT MANUAL 
2 - 2  REV. B 8 - 94 
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MOONEY 
M20R 

SECTION II 
LIMITATIONS 

1 AIRSPEED LIMITATIONS ] 

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

V 1 SPEED KCASlKlAS REMARKS 

Never Exceed 1961h 95 Do not exceed this I 
speed speed in any opera- 

tion. 

Maximum 
Structural 
Cruising 
Speed 

Maneuvering 
Speed at: 

17511 74 Do not exceed this 
speed except in 
smooth air, and then 
only with caution. 

Ibs. /Kg. 
223211 01 2 10411 03 Do not make full or 
243011 102 10911 08 abrupt control move- 
330011 497 12711 26 ment above this 
336811 528 128/127 speed. 

Maximum Flap 1111110 Do not exceed this 
Extended Speed speed with flaps in 

full down position. 

Maximum Landing 1661165 Maximum speed at 
Gear Extended which the aircrafi 
Speed can be safely flown 

with the landing gear 
extended. 

Max. Speed for 1411140 Max. speed at which 
Gear Extension the landing gear can 

be safely extended. 

Max. Speed for 1071106 Maximum speed at 
Gear Retraction which the landing 

gear can be safely 
retracted. 

Maxjmum Pilot 13311 32 Do not exceed this 
Wndow Open speed with pilot win- 
Speed dow open. 

FIGURE 2-1 AIRSPEED LIMITATIONS 

FAA APPROVED 
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SECTION II 
LIMITATIONS 

MOONEY 
M20R 

Airspeed indicator markings, their color code and operational significance are shown in Figure 
2-2. 

MARKING IAS VALUE 
or RANGE 

(KIAS) 

SIGNIFICANCE 

White Arc 59-1 10 KlAS Lower limit is maximum 
(Flap weight V,, in landing con- 

Operat~ng Range) figuration. Upper limit is 
maxi~num s eed per- 

missable wit[ flaos ex- 
tended. 

Green Arc 66-1 74 KlAS 
(Normal Operating Range) 

Yellow Arc g;c;;l 

Radial 
Red Line 

174-1 95 KlAS 

Lower limit is maximum 
weight Vs with flaps re- 

tiacied. 
Upper limit is maximum 

structural cruising speed. 

Operations must be con- 
ducted with caution and 

only in smooth air. 

Maximum speed for all op- 
erations. 

.................................................................... .................................................................... 
FIGURE 2-2 AIRSPEED INDICATOR MARKINGS 

AIRPLANE FLIGHT MANUAL 
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MOONEY 
M20R 

SECTION ll 
LIMITATIONS 

Number of Engines . . . . . . . . . . . . . . . . . .  1 

EngineManufacturer . . . . . . . .  TeledyneContinentalMotors~M) 

Engine Model Number . . . . . . . . . . . . . .  10-550-G(5) * 

Engine Operating Limits for Takeoff and Continuous Operations: 

Maximum Continuous Power . . . . . . . . . .  280BHP 
. . . . . . . . . . .  Maximum Continuous RPM 2500 RPM 

Transient RPM Limit . . . . . . . . . . .  2600 RPM 
. . . . . .  Maximum Cylinder Head femperature 460' F (237.70 C 

Maximum Oil Temperature . . .  240°F(115'C] 
MinimumOil~em~erature-~akeoff . . . . . .  75' F (24' C) 

. . . . .  Recm'ded Ciuising Temperature 17b0g20$~ WG93'C) 
Oil Pressure 

. . . . . . . . . . . . .  Normal Operating 30-60 PSI 
. . . . . . . . . . . .  Minimum (IDLE ONLY 10 PSI 

Oil Specification . . . . . .  MHS-240, MHS-250 and TCM Approved oils 

Fuel Grade (Color) . . . . . . .  IOOLL (Blue)"" or 100 octane (Green) ** 

Number of Propellers . . . . . . . . . . . . . . . . . . .  1 

Propeller Manufacturer . . . . . . . . .  
Propeller/Blade Model ~ u i b e ;  . . . . . .  3.A32b41~I(G)-%"R"dl~' I 
Number of Blades . . . . . . . . . . . . . . . . . . . .  3 

Propeller Diameter: McCauley 
Min . . . . . . . . . . . . . . .  72.5 In. (184.2 cm) 
Max . . . . . . . . . . . . . . . .  73 In. (185.4 cm) 

McCauley - Propeller Blade Angles @ 30.0 In. sta.: 
. . . . . . . . . . . .  Low 16.1 Degrees + I- 0.2 Degrees 

. . . . . . . . . . .  High 40.0 Degrees + I- 0.5 Degrees 

Propeller Operating Limits (McCauley) . . . . . . . .  2500 RPM 

* Refer to TCDS for enginelpropeller configuration required. 

* *  10OLL fuel is calibrated at 5.82 lb/ga1(.69 Kglliter) 
100 octane fuel is calibrated at 6.0 Ib.gal. (.72 Kgllier) 

FAA APPROVED 
ISSUED 6 - 94 
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SECTION I1 
LIMITATIONS 

MOONEY 
M20R 

INSTRUMENT REDLINE GREEN ARC YELLOW REDLINE 
MINIMUM NORMAL ARC MAXIMUM 

LIMIT OPERATING LIMIT 
............................................... ............................................... 

Tachometer 600 RPM 2200-2500 - 2500 RPM 
No Redline RPM 

Cylinder 
Head 

Temperature 

Oil 10.0 PSI 30-60 PSI 10 - 30 PSI 100 PSI 
Pressure (IDLE ONLY) 60 - 100 PSI 

I 

Exhaust 
Gas 

Temperature 

Oil No Redline 170 -220' F 100 - 170'F 240' F 
Temperature (76.6 - 104'~) (37.7-76.6'~) (1 15.5'~) 

220' - 240' 
(104' - 115.5'~) 

1400-1450°F 1650'~ 
(760-788'~) (899'~) 

(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 
M20R 

SECTION II 
LIMITATIONS 

- - -- 
1 NOTE 1 --- 

Each fuel quantity gauge is atlibffl?ed to read zero (RED LINE) only in  
coordinated level flight when remalnlng quantity of fuel can no longer be 

safely used. 
--- 

1 NOTE 1 ---- 
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) . 47.5 U.S. Gal. each (179.8 liters) 

. . . . . . . .  Total Fuel .95 U.S. Gal. (359.6 Fiers) 

. . . . . . . .  Usable Fuel: .89 U.S. Gal. (336.8 liters) 

. . . . . . . .  Unusable Fuel: 6 U.S. Gal. (22.7 liters) 

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

"CAUTIONN 
N N N N N N  

To reduce possibility of ice formation within the aircraft or engine fuel system 
it is ermissible to add ISO-PROPYL alcohol to the fuel suppl in  uantities 

N ~ T  TO EXCEED 3% of total fuel volume per Dnk. DO NO{ ad1 other 
additives to fuel system due to potential deteriorating effects within the fuel 

system. 

. . . . . . .  Maximum Weight - Takeoff 3368 Ib. (1528 Kg. 
. . . . . .  Maximum Weight - Landing 3200 lb. (1 452 Kg)) 

Maximum Weight in Baggage compartment . 120Ib. - 
(54.4 ~ a . i  @ Fus. ~ t a .  1oi.5 (253.7 cm) 

Mrrvirnt~m Wolnht in Roar Ctnrann Area . . .  1016. 

Most Forward 

lntermebiate ' ~ o k r d  

 orw ward ~ r 6 s s  
. . 

Aft Gross 

. Fus. Sta. 41.0 IN. (104.1 cm) @ 2430 LB. (1 102 Kg' 
. 16.79% MAC : FUS. ~ t a .  4 1~.( i11.7 cm) @ 3300 Ib. (1497 Kg 

21.7% MAC . . .  
. FUS. Sta. 46.0'1~. (i16.8'cm) @ 3368 ~b (1528 ~g . 24.98% MAC : F ~ S .  st;. 51.0 l~( i29.5 im)  @ 3368 ~ b .  (1528 ~g 

. 33.18% MAC . . . . . . . .  

. . . . . . . .  MAC (at Wing Sta. 94.85)(241 cm) 61.00 In. 

Datum (station zero) is 13 inches (32.5 cm) aft of the center line of the nose gear trunion 
attachlplvot bolts. 
FAA APPROVED AIRPLANE FLIGHT MANUAL 
ISSUED 6 - 94 2 - 7  



SECTION II 
LIMITATIONS 

MOONEY 
M20R 

I MANEUVER LIMITS I 
This airplane must be o erated as a Normal Category airplane. Aerobatic maneuvers, includ- 
ing spins, are prohibited: 

- 
Up t o  500 foot altitude loss may occur during stalls at maximum weight. 

Maximum Positive Load Factor 
Flaps Up . 
Flaps Down (33 degrees) : 

Maximum Negative Load Factor 
Flaps Up . . 
Flaps Down . 

( FLIGHT CREW/ 
Pilot . , One 
Maximum passenger seAing configuration . ' . ' . ' . ' . ' . Three 

When aircraft is not e uipped with an approved oxygen system and flight operations above 
12,000 ft. are desired,?his airplane must be, (1) equipped with su lemental oxygen in accor- 
dapce,with FAR 23.14?1, 2) operate m accordance with FAR 91 S f a n d  (3) equlpped with avi- 
onics In accordance wlth {AR 91 or FAR 135. 

ALTERNATOR OPERATING LIMITATIONS IS 94 AMPS. 

This is a Normal Category air lane certified forVFR/IFR da or night operations when the re- 
p i r e d  e tii rnent is installecfapd aperstbn?l as specifiedlin the KINDS OF OPERATION 

QUIPM%& LIST and the appi~cable 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. 

The following e uipmentwas approved durin Type Certification and must be installed and op- 
erable for eachaind of operatton as speclfief. 

1 NOTE 1 

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 
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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, SENSITIVE . . .  1 1  1  I  

MAGNETIC DIRECTION INDICATOR 

MANIFOLD PRESSURE GAUGE . . . . .  - - - -  
, 

TACHOMETER . . . .  1  1  1  1  

FUEL QUANTITY INDICATOR . . 2 2 2 2  

FUEL PRESSURE INDICATOR . . . - - - -  

OILPRESSURE INDICATOR . . . .  1 1 1 1  

OIL TEMPERATURE INDICATOR. . .  . 1  I l l  1 
I 

CYLINDER HEAD TEMPERATURE INDICATOR . . 1  1 1 1  1  

EXHAUST GAS TEMPERATURE INDICATOR , 
! - - - -  
I I 

AMMETER . . . . .  1 1 : l  1  

ALTERNATOR . . . . . . .  1  1  1  1  

LANDING GEAR POSITION INDICATOR . . . 2 2 2 2 

SEAT BELT & SHOULDER HARNESS 
FOR EACH OCCUPANT ** . . 

OXYGEN MASK FOR EACH OCCUPANT *** . . I 1 1 1  

POSITION LIGHTS . . . . .  3 3 

* Equipment must be installed and o erable for all operations. 
** !f ino erative for unoccupied seat(s7, seat(s) must be placarded: 

DO ROT~OCCUPY~ 
*** Only requ~red when the operating rules require use of oxygen. 

FAA APPROVED 
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SECTION II 
LIMITATIONS 

MOONtY 
MODEL M20R 

KINDS OF OPERATION EQUIPMENT LIST (con't.) 

SYSTEM or COMPONENT (con't.) 

VFR DAY * 
I 
i VFR NIGHT 

I IFR DAY 

, I  

I IFR NIGHT 
I I 

GYRO-HORIZON / /  1 1  
I /  

I 
TURN COORDINATOR or TURN & BANK INDICATOR / 1 ' 1 I 

I 

. . . . . . .  LANDING LIGHT **** 

INSTRUMENT LIGHTS (INTERNAL or GLARESHIELD) 

CLOCK (WITH SWEEP SECOND HAND or DIGITAL) . 

COMMUNICATION SYSTEM. 

. . . . . .  NAVIGATIONSYSTEM. 
(APPROPRIATE TO FACILITIES BEING USED) 

. . . . . . . .  I BATTERY 

VACUUM SYSTEMIINDICATOR . . . . .  1 1  

FUEL BOOST PUMP 

PILOT'S OPERATING HANDBOOK & 
AIRPLANE FLIGHT MANUAL . 

PITOT, Heated **** . . . . . . .  , . 1 '  1 

OAT GAUGE **** . . . . . . . .  1 1  

VSI . . . . . .  1 i  1 . . . . . . . .  
ALTERNATE STATIC SOURCE **** . . . . .  1 '  1 

* Equipment,must be installed and operable for all operations, 
**** When requlred by the appropriate regulat~ons. 

AIRPLANE FLIGHT MANUAL 
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LIMITATIONS 

CABIN INTERIOR 

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 

1 EMERGENCY MANUAL GEAR EXTENSION I I 
1. PULL MDRIO OUR m m R  WRCUN BREWER 
2. P u l  GUIl smai m GVR WH)( m M L  
3. PUSH RELCCY TAB FDRYURD M D  UFI UP RED W O E  
4. PUU T-WDLE SRWM UP 12 m 20 INWES), 
5. T - W D L E  m mRH 4o ORIOINV  wnw 
g R ~ T  U ~ L  WR DWH UOM OWES ON ta m 20 PULLS)). IF 

TOT& EL€CTEiCN FUUIRE-SEE L l E C W l U L  &MUTOR 1 I 
1. NRN CfF S i i D X  liin Wai T h w i i  NEAR OXL? hCFT OR WdW 

mnffi IN FCC MI N CLOUDS sm WON u r ~ ~  MUST BE 
mR N L  NIGHT OPERAllMd 

2. IN W E  OF FIRE NRN OFF W I N  HEAT. 

I / CAUTION 

I I ON LEFT SlDE PANEL 
IN PILOT'S VISION 

I 

INSTRUMENTS WING FLAPS 

BELT HARNESS MIXTURE 
CONDUCT RUDDER AND E L N  TRIM CHECK PRIOR TO 

ON 
CONSOLE 

UPPER INSTRUMENT 
PANEL-PILOT SlDE 

1 1 ~  1 ONLOWER 
CONSOLE 

PHONE 

u 
A401 2 

FAA APPROVED 
ISSUED 6 - 94 

UPPER LIH INSTRUMENT 
PANEL 

START 
STOP CLEAR MODE 

A4004 

AIRPLANE FLIGHT MANUAL 
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SECTION I1 
LIMITATIONS 

CONSOLE 
ABOVE & 

BELOW 
SWITCH 

(OPTIONAL v 130336-5 

DO NOT EXCEED 170 LBS 
(77.1 Kg) ON THIS SEAT BACK. 
SEE AIRCRAFT LOADING SCHEDULE DATA 
FOR BAGGAGE COMPARTMENT ALLOWABLE 

-4045 

FWD END OF 
REAR SEAT 

BOTOM 
STRUCTURE 

/ ON RADIO PANEL, 
j ADJACENT TO ELT 

SWITCH 1 (OPTIONAL) 

pi PHONE 

4BOVE EACH 
FUEL QN. 
GAUGE ON 

IEZEL(S/N 29- E 
-21 3 0170 THRU 

BELOW INSTRUMENT 29-01 99) 

PANEL-EACH SIDE 
INSTRUMENT/RADIO PANEL 

(VARIES W/ INSTALLED EQUIP.) 

FUEL FLOW MIKE DYE NAV1 IN0 INi'EFSQM DME WP /PSK ' 
MMORY ISOLATION WlV 1 W R  N O R W  AUDIO KAV 1 

OFF OFF KAV 2 L O W  PRWATE OFF EU\V 2 

(TYPICAL- PLACARDS WILL VARY 
WITH AIRCRAFT CONFIGURATION) 

AIRPLANE FLIGHT MANUAL 
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M20R LIMITATIONS 

GR SAFETI' 
BY PASS 

GEAR UP 
1 0 6  KlAS 

GEAR DOWN 
1 4 0  KlAS 

GEAR M T D  

A200 1 

UPPER 
CTR 

INSTR. 
PANEL 

ABOVE 
INSIDE 

BAGGAGE 
DOOR 

HANDLE 

AUXILIARY EXIT 
DO NOT OPEN IN FLIGHT 

TO OPEN 

1. PULL OFF COVER 
2. PULL CABLE MTW\CTING LOCK PIN 
3. ACTUATE HANDLE 

I TO CLOSE 
1. STORE HANDLE 
2. INSERT LOCK PIN 
3. INSTALL COVER 
4. CLOSE AND LATCH DOOR USING 

OUTSIDE HANDLE , 5. LOCK DOOR 

ABOVE 132 KlAS 

\ 1 
-4041 

LWR INSTR PNL.,BELOW 
CONTROL WHEEL SHAFT PULL FOR ALT 

ABOVE ENGINE INSTRUMENT 
CLUSTER ON BEZEL (29-01 70 - 29-01 99) 

BELOW 
PILOT'S 
STORM 
WINDOW 

ON MAGNETIC 

AROUND EACH OXYGEN 
COMPASS 

OUTLET ON OVERHEAD 
PANEL 

I 

ABOVE 

EACH A4002 

ON LWR 
I PUSH INCREASE I 

A4003 

CONTROL 

CONSOLE ON CONTROL KNOB INSTR' 

PROP 

PULL ON 
917033-1 1 

FAA APPROVED 
ISSUED 6 - 94 
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SECTION II 
LIMITATIONS 

Lh3 NOT EXCEED 10 LBS 4 5  K ) IN M I S  COMPARTMENT 
BAGGAGE 'OMPART- 

USE FOR STOWAGE OF U C ~  S& ART~CL~S ONLY MENT 
WARNING: SEE ARCM LOADING ScHmutE DATA 

FOR WGG4GE WMPARMEW ALLOWABLE 
ON HAT RACK SHELF 

-6021 

TOP OF BAGGAGE DOOR JAMB 

DO NOT EXCEED 120 LBS 
(54.4 K ) IN MIS COMPAf?TMENT WARN I NG: SEE AIR~RAFT LOADING SCHEDULE DATA 
FOR BAGGAGE COMPARTMENT ALLOWABLE 

-6020 

INSTRUMENT PANEL 

SPEEDBRAKE EQUIPPED: FOR OPERATING INSTRUCTIONS 
AND UMITATIONS SEE FA4 APPROVED AFM SUPPLEMENT 

OR PILOTS OPERATING HANDBOOK. 

(OPTIO~) -4057 

ON UPPER INSTRUMENT PANEL 
1 GEAR 1 

BETWEEN SEATS - ON 
EMERGENCY GEAR RELEASE 

EXTENSION HANDLE 
1 1 

PUSH TO RELEASE -4009 

FLOORBOARD - 
BETWEEN 

SEATS 

BAGGAGE DOOR 
FRAME 

DOWN 

RT. RADIO PNL. 
(I~YOLTS~ADJACENT TO AUX. 

3 AMPS MAX. <----I'm. PLUG I 5 A INTERMITTENT / 

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

AIRPLANE FLIGHT MANUAL 
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M20R LIMITATIONS 

FUSELAGE INTERIOR 

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

THlS DOOR SHALL BE 
REMOVED AND STOWED 

ON KIT SLIDING DOOR AT OIL 
COOLER. 

IF KIT INSTALLED 

CAUTION 
WINTERIZATION KIT INSTALLED 

WHEN OPERATING &T 
MPERATURES ABOVE 30 F, (-1°c) 

ON OIL FILLER DOOR 
IF KIT INSTALLED I 

LEVEL HERE HYDRAULIC RESERVOIR OIL 

-601 1 

BACKSIDE OF 
AUX. PWR. 

RECEPTACLE 
DOOR 

SEE PILOT'S O P E R A T I N G  
H A N D B O O K  FOR 

(OPTIONAL) -4050 

INSIDE OXYGEN 
FILLER DOOR 

INSIDE ENGINE OIL FILLER DOOR MUST BE 
INSTALLED 

PANELS 
UH & R/H 

-6060 
ENGINE OIL 

OIL INSTALLED IN THIS ENGINE IS: 

NEXT OIL CHANGE IS DUE AT 
(USE GREASE PENCIL) TACH TIME 

FAA APPROVED 
ISSUED 6 - 94 

-6041 
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EXTERIOR 

The following placards must be installed on the exterior of the aircraft at the locations 
specified. 

ON INBOARD END OF FLAP, 
WING LEADING EDGES AND NO STEP WINGAHEADOFFLAPS 

UNDERSIDE OF WlNG (2 PLCS) 
a AFT OF U H  COWL FLAP (1 PLc) HOIST POINT 

HORIZ. STAB. UE D 0 N 0 T P U S H RUDDER TIE (BOTH SIDES) 

UNDER TAILCONE 
AFT OF WlNG TIE 1 STATIC DRAIN 1 

-6024 

/ PITOT DRAIN ( UNDER LEFT WING UE 
NEAR FUSELAGE 

- 6026 

UNDER WlNG NEAR 
SUMP DRAINS 

/ FUEL DRAlN 1 
-6028 

/,"Fl UNDER FUSELAGE RT. SIDE 
AFT OF NOSE WHEEL WELL 

AIRPLANE FLIGHT MANUAL 
2 - 16 REVA 7 - 9 4  

FAA APPROVED 
ISSUED 6 - 94 
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LIMITATIONS 

ON DOOR 
LDG GEAR 

TIRE PRESSURE 42 PSI (2.95 ~ ~ / c r n ' )  
-6042 

TlRE PRESSURE 49 PSI ( 3 . 4 4 ~ ~ / c r n '  ON 
- 6042 LANDING GEAR DOOR 

ON NOSE 

TOWING LIMITS LANDING 
GEAR 
LEG ASSY 

ON NOSE 
LANDING 
GEAR 
SPINDLE 
ASSY. 

WARNING 
DO NOT EXCEED 
TOWING LIMITS 

MAGNETIC AZIMUTH 
TRANSMITTER 

LWR UH PANEL LOCATED INSIDE THIS INSPECTION 
OUTIBD OF PT. COVER. USE ONLY NON-MAGNETIC 

SCREWS FOR COVER INSTALLATION. 

/ I OOLL(BLUE) MIN' OCT 1 
44.5 U.S. GAL USABLE ON BOTH FUEL FILLER CAPS 

1 168.5 LITERS USABLE I 

FAA APPROVED 
ISSUED 6 - 94 

REVA 7 - 9 4  AIRPLANE FLIGHT MANUAL 
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SECTION Ill 
EMERGENCY PROCEDURES 

This section provides the recommended procedures to follow during adverse Right condi- 
tions. The information is presented to enable you to form, in advance, a definite pian of 
for coping with the most probable emergency situations which could occur In the operatlon 
of your airplane. 

As it is not possible to have a procedure for all types of emergencies that may occur, it is the 
pilot's responsibility to use sound judgement based on experience and knowiedge of the 
aircraft to determine the best course of action. Therefore, it is considered mandatory that the 
pilot read the entire manual, especially this section before flight. 

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

--- 
1 MOTE 1 --- 

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

ISSUED 6 - 94 
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. . . . . . . . .  CONDITION .RECOMMENDED SPEED 

ENGINE FAILURE AFTER TAKEOFF 

Wing Flaps UP 
Wing Flaps DOWN 

. 85 KlAS 

. 80 KIAS 

BEST GLIDE SPEED 

MANEUVERllNG SPEED 

3368 lb11528 kg . .  127 KlAS 
3300 lbl i  497 kg . 126 KIAS 
2430 Ibl 1 102 kg . 108 KlAS 
2232 lb/1012 kg . . . .  103 KlAS 

PRECAUTIONARY LANDING WITH ENGINE POWER 

Flaps DOWN . . . . . .  75 KlAS 

PRECAUTIONARY LANDING ABOVE 3200 LBS 

Flaps DOWN . . . . . .  80 KlAS 

EMERGENCY DESCENT (GEAR UP) 

Smooth Air . . . . . . .  196 KIAS 

Turbulent Air 
3368 lbl1528 kg . 127 KIAS 
3300 lbl1497 kg . . . . .  126 KlAS 
2430 Ib/l l02 ka . 108 KlAS 

. . . . . . . .  2232 lb11012 kg 103 KlAS 

EMERGENCY DESCENT (GEAR DOWN) 

Smooth Air . , . .  . . 165 KlAS 

Turbulent Air 
3368 lbl1528 kg . . .  
3300 Ibl1497 kg . . .  
2430 lbl1102 k g  . . .  
2232 lb/1012 kg . . .  

. 127 KlAS 

. 126 KlAS 

. 108 KIAS 

. 103 KlAS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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I ANNUNCIATOR PANEL WARNING LIGHTS I 
WARNING LIGHT 

GEAR UNSAFE 

LEFT or RIGHT FUEL 

SPEEDBRAKE 

ALT AIR 

PROP DE-ICE 

PlTOT HEAT 

SECTION Ill 
EMERGENCY PROCEDURES 

FAULT & REMEDY 

RED light indicates landing gear is not in fully 
fxtendedlor retracted position. Refer to 
FAILURE OF LANDING GEAR TO EXTEND 

ELECTRICALLY" procedure or "FAILURE OF 
LANDING GEAR TO RETRACT" procedure. 

!9-0199)j of usable fuel remain in the res 
tanks. Switch to fuller tank. 

AMBER light indicates Speed Brakes are acti- 
vated. 

AMBER light indicates alternate induction air 
door is open, 

BLUE light indicates power applied to De-Ice 
boots 

BLUE light indicates power is applied to heater. 
(Some Foreign AIC - 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 
- 

I NOTE I - 
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 
(Flashing) 

ALT VOLTS 
(Steady) 

START POWER 

STBY VAC 

REMOTE RNAV 

BOOST PUMP 

RED light indicates alternator olrtp? low. Refer 
to "ALTERNATOR OUTPUT LOW . 
RED light indicates overvoltage and Alt. field. 
C/B tripped. Refer to "ALTERNATOR OVER- 
VOLTAGE". 

RED light indicates switch or relay is en- 
gaged and starter is energized. Flight should 
be terminated as soon as practicable. Engine 
damage may result. This is normal indication 
during engine start. 

AMBER light indicates stand-by vacuum 
pump is ON. 

NOT USED AT THIS TIME 

BLUE light indicates power to auxiliary fuel 
boost pump. 

ISSUED 6 - 94 REV. G 
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POWER LOSS - DURING TAKEOFF ROLL 

Throttle. . CLOSED 
Brakes . ' . ' AS REQUIRED TO STOP AIRCRAFT 
Fuel Selector . OFF 
MagnetoIStarter switch : : . OFF 
Master Switch , . OFF 

POWER LOSS - AFTER LIFTOFF 

Airspeed . 85 KlAS (Flaps UP) ' 

80 ~lAs'(F1aps TAKEOFFIDOWN) 
KEEP THE'AIRCRAFT UNDER CONTROL - then: 

Fuel Selector. . . SELECT OTHER TANK 
Throttle . FULL FORWARD 
Magnetoswitch ' .  ' ,  ' .  ' ,  ' ,  ' ,  ' .  . Verify on BOTH 
Mixture . . FULL FORWARD 

I Propeller , FULL FORWARD 
LOW Boost pump switch : : . ON - to attempt re-start 

If Engine Quits - then: 
HIGH BOOST Pump (guarded switch) . . ON - to attempt re-start 

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

/ / / / / / / / / / / / / / / / / I / / /  
///WARN1 NG/// 
/ / / / / / / / / / / / / / / / / / I / /  

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

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

POWER LOSS - IN FLIGHT (RE-START PROCEDURES) 

I 
Airspeed . 85 KIAS minimum 
Fuel Selector. , SELECT OTHER TANK (Verify fullest tank) 
LOW Boost Pump Switch .' ,' . ON - to attempt re-start 
Throttle , , FULL FORWARD 
Propeller . FULL FORWARD 

' , ' AS REQUIRED to restore power 
~a~ne to l s ta r te r  'Switch . ' . ' . ' l Minure 

VERIFY on BOTH 
LOW Boost Pump Switch . . ' OFF if engine doks not start immediately 
HIGH BOOST Pump (guarded switch) . . . ON - to attempt re-start 
Alternate Air Door . . Manually Open 

If engine does not start after initial attempts: 
Mixture , . IDLE CUT-OFF (Initially) ' 

then advance slowly toward RICH until engine starts. 
If engine does not re-start afier several attempts establish best glide speed (Refer to Maxi- 
mum Glide Distance Chart) and proceed to FORCED LANDING EMERGENCY. 

After engine re-start: 

Throttle . . . ADJUST as required 
. ADJUST as required 

' . ' RELEAN as required for power setting 
HIGH BOOST pump switch ' . ' . , OFF 

If engine fails when HlGH BOOST pump is turned OFF, suspect engine driven 
fuel pump failure. Proceed to ENGINE DRIVEN FUEL PUMP FAILURE. 
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SECTION I l l  
EMERGENCYPROCEDURES 

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

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

POWER LOSS - PRIMARY ENGINE INDUCTION AIR SYSTEM BLOCKAGE 

Blockage of the primary engine induction air system may be experienced as a result of 
flying in cloud or heavy snow with cold outside air temperatures (O°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 particles or water droplets may collect and freeze on the air filter causing 
partial or total blockage of the primary engine induction system. 

If primary induction air system blockage occurs, the alternate engine induction air system 
will automatically open, supplying engine with an altemate air source drawn from inside 
the cowling rather than through the air filter. The altemate air system can also be manually 
opened at any time by pulling the control labeled ALTERNATE AIR Automatic or manual 
activation of the alternate induction system is displayed in the cockpit by the illumination 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 ofwarmer inlet 
air. 

The followin checklist should be used if a partial power loss due to primary induction air 
system blociage is experienced: 

Alternate Air . . . . .  Verify OPEN (annunciator light ON) 
Manifold Pressure . . 1 - 2  inch& less than normal, due to warm induction air 

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

Throttle . . . . . . .  INCREASE as desired 
. . .  Propeller . . . . .  INCREASE as required 

. to miintiin desired cruise power setting (Ref.SECTION V) 
~ i k u r e  . . . . . .  RELEAN to desired EGT 
Flight . . . . . .  CONTINUE : req&& afiiiude 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 . . . . . . . . .  BEST GLIDE SPEED 
Alternate Air . . . . . . .  Manually OPEN 
LOW ~ o o s t  Pump &itch . . . . . . . . . . . .  ON 
Throttle . . . . . . . . . . . . . . .  FUII 'FORWARD 
Propeller . . . . . . . . . . .  FULL FORWARD 
Mixture . AS ~%Qu~%D to restore power 
~agneto/&arter &ch' . . . . . . .  Verify on BOTH 

After engine re-start: 
Throttle . . . . . . . . . . . . . .  ADJUST as required 
Prooeller . . . . . . .  ADJUST as reauired 

-ELEAN as required for power s'ettin 
power charts - SECTlON 3 /f 

A,-..-- 

ISSUED 6 - 94 W E  9 - 9 5  3 - 7  



SECTION Ill 
EMERGENCY PROCEDURES 

MOONEY 
M20R 

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

ENGINE ROUGHNESS 

Englne Instruments . . . . . . . . . . . .  CHECK 
Fuel Selector . . . . . . . . . .  . OTHER TANK 

. . . . . . . .  Mixture RE~~DJ 'UST~O~ smooth operation 
~a~netolstaker switch . . .  Select R or L or BOTH 
If roughness disappears on single magneio, monitor pbwe; and continue on selected 
magneto. 

/ / / / / / / / / / / / / / I / / / /  
//WARN IN G// 
III/I/I/I/IIIII//// 

The engine may quit completely when one magneto is switched off if the 
other magneto is faul . If this happens, close throttle to idle and mixture to  
idle cutoff before turxng 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 se ration. Do not 
continue to operate a rough engine unless there is  no o t g r  alternative. 

Throttle . . . .  . . . .  . REDUCE 
. check ;or ;throttle ietting that ma cause rou hness to decrease. 

If seiere'enine roughness cannot be eliminated, LAND 1s SOON ~8 PRACTICABLE. 

HlGH CYLINDER HEAD TEMPERATURE 

Mixture . . . . . . . . . . . .  .ENRICH As Required 
. . .  Airspeed . . . .  INCREASE As Required 

Power . REDU'CE 1 if 'temperaiure cannot be maintained within limits 

HlGH OIL TEMPERATURE 
--- 

1 NOTE 1 --- 
Prolonged high oil temperature indications will usually be accompanied by a 
drop in oil pressure. 19 oil pressure remains normal, then a high temperature 

indication may be caused by a faulty gauge or thermocouple. 

Airspeed . . . . . . . . . . . . . . . .  INCREASE 
Power . . . . . . . . . . . . . . . .  REDUCE 

PREPARE FOR POSSIBLE ENGINE FAILURE IF TEMPERATURE CONTINUES HIGH. 

LOW OIL PRESSURE 

Oil temperature and ressure gauges . . . . .  Monitor 
. . . . .  Pressure below 10 P!! . EXPECT EMGI~E FAILURE, 

. . . .  proceed io  FORCED LANDING EMERGENCY. 

ENGINE DRIVEN FUEL PUMP FAILURE 

//I/I/III//IIIIIIIl/I 
///WARNIMG/I/ 
..................... 

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 en ine driven fuel pump failure is probable when engine will on1 operate with HlGH 
BOOS? pump ON. Operation of engine with a failed engine driven fud  pump and auxilliary 
fuel pump HlGH BOOST ON will require smooth operation of englne controls and cor- 
respondin mixture change when throttle is repositioned or engine speed is changed. When 
retarding tghrottle or reducing engine speed, adjust mixture to prevent engine power loss 
from an overrich condition. Enrich mixture when opening throttle or increasing engine speed 
to prevent engine power loss from a lean condition. Always lean to obtain a smooth running 
englne. 
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SECTION Ill 
EMERGENCY PROCEDURES 

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

HIGH BOOST Pump (guarded switch) PN . . . . . .  Throttle CRUISE position or i s  rkuiied fbr engine operat~on 
Mixture . . ADJUST for smooth engine operation. 

LAND AS SOON AS P ~ C T ~ C A B L E  & CORRECT W N C T I O N .  

FUEL VAPOR SUPPRESSION (Fluctuating Fuel Flow) 

. . . . . . . . .  Low Fuel Boost Pump Switch ON to clear vapors 
Engine operation . MONITOR 
Low Fuel Boost Pump b i t c h  : OFF : (If condition stili exists, ~P~~~T'PROCEDURE).  

piiq 
ENGINE FlRE - DURING START ON GROUND 

. . .  MagnetoIStarter Switch CONTINUE cranking or until fire is extinguished. 
If engine starts: 

. . . . . . . . . . .  Power 1500 RPM for several minutes 
. . . . . .  Engine SHUTDOW; inspect fordamage 

~f engine does NOT Art :  
. . . . . . . . .  UagnetolStarter Switch CONTINUE CRANKING 

Mixture . . . . . . .  IDLE CUTOFF 
LOW Fuel ~ 0 o . d  pump b i t c h  . . . . . . . . . .  OFF 

. . . . . . . . . . . . .  Throttle FULLFORWARD 
. . . . . . . . . . . . . .  Fuel Selectbr valve OFF 
. . . . . . . . . . . . . .  MagnetoIStarter Switch' OFF 

Master %tch . . . . . . . . .  . OFF 
. . . . . . . . . . .  FIRE EX~ING'UISH wkh +re kinguisher 

ENGINE FlRE - IN FLIGHT 

Fuel Selector Valve . . . . . . . . . . . . . .  OFF 
Throttle . . . . . . . . . .  CLOSED 
Mixture . . . . . . . . . . . . . . .  IDLE CUTOFF . . . . .  

~as%to/gart& &itch. . . .  
Cabin Ventilation & ~eat in~ '~ontro ls  . . 

OFF 
c ios~o  

If  fire is not extinguished, attempt to increase airflow over engine by 
increasing glide speed. Proceed with FORCED LANDING EMERGENCY. DO 

NOT attempt an engine restart. 
I f  necessary, use fire extinguisher to keep fire out of cabin area. 

ELECTRICAL FIRE - IN FLIGHT (Smoke in Cabin) 

Master Switch . . . . . . . . . . . . . . . .  OFF 

llIIlIIl/llllllll/ 
IIWARNI NGII 
111111111111111111 

Stall warning and landing gear warning, not available with Master Switch OFF. 

Alternator Field Switch . . . . . . . . . . . . .  OFF 
Cabin Ventilation . . . . . . . . . . . .  OPEN 
Heating Controls . . . . . . .  CLOSED 
Circuit Breakers . . CHECK td id&tif;fauity circuit if possible 

 AND AS SOON AS POSSIBLE. 

If electrical power is essential for flight, attempt to identify and isolate faulty circuit as 
follows: 

Master Switch . . . . . . . .  
Alternator Field ~w i i ch  . . . . . . .  

ISSUED 6 - 94 REV. E 9 - 95 3 - 9 
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Select ESSENTIAL switches ON one at a time; permit a short time to elapse before 
activating an additional circuit. 

In the event an emergency descent frum high aLiude is required, rates of descent of 
least 3,000 feet per minute can be obtained in two different configurations: 
(1) With landing gear and flaps retracted, an a~rspeed of 196 IUAS will be required for 
maximum rate of descent. 

(2) With the landing gear extended and flaps retracted an airspeed of 165 MAS will also 
give approximately the same rate of descent. At 165 WAS and the gear extended, the 

t 
angle of descent will be greater, thus resulting in less horizontal distance travel@ than a 
descent at 196 WAS. Additionally, descent at 165 WAS will provlde a smoother nde and 
less pilot work load. 

THEREFORE; The following procedure is recommended for an emergency descent: 

Power . . . .  
Airspeed . . . .  
Landing Gear . . 
Airspeed . . . .  
Wng Flaps . , . 
Airspeed 
~~eedbrakes (if inia~~eb) 

-- Aitiude 
Power ~ u r k g  ~escent ' 

. . . . . .  

. . .  RETARD INITIALLY 

. . .  140KlAS 
. m D  

INCFE~E'TO i 6 5 ' K l ~ ~  afier landing gear is efiend*: 
. UY . . . .  

. MAINTA~N 165 K~AS du"ng descent. 

. . . .  MTEND 
ASDESIRED . . . . . . . . . .  

A? REQUIRED . . .  
. . .  to maintain CHT 250'~ (121 ~)mlnlmum. 

MAXIMUM GUDE DISTANCE MODEL MZOR 

W . E  9 - 9 5  ISSUED 6 - 94 



MOONEY 
M20R 

SECTION Ill 
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Greater glide distances can be attained by moving the propeller control FULL 
AFT (LOW RPM). 

GEAR RETRACTED OR EXTENDED 

Emergenc Locator Transmitter . . . . . .  ARMED 
Seat ~eltsbhoulder Harnesses . . .  .SECURE 
Cabin Door . . . . . . . . . . . . .  UNLATCHED 
Fuel Selector . . . . . . . . . . . . . .  .OFF 
MMure . . . . . . . . . . . . . . .  IDLE'CUTOFF 
MagnetolStarter Switch . . . . . . . . . . . .  OFF 
Wing Flaps . . . . . . . . . . .  . . FUII DOWN 
Landing Gear . . . . . . . . . .  dowr\l-lf conditions permit 
Approach Speed . . . . . . . . . . . .  . 80 KlAS 
Master Switch . . . . .  .OFF, p;ior to landing 
Wings . . . . . . . . . . . . . .  LEVEL Attutude 

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

Approach Airspeed . . . . . . .  80 KlAS 

Use a flatter ap roach angle than normal, with power as necessary until a smooth touch- 
down is assuredl 
Expect landing distance over a 50 feet obstacle (Ref. SECTION V) to increase at least 600 ft. 
Conduct Gear and Tire Servicing inspection as required (Ref. SECTION VIII). 

PROPELLER 

PROPELLER OVERSPEED 

Throttle . . . . . . . . . . . . . . . .  .RETARD 
. . . . . .  OllPressure . CHECK 

Propeller . DEC~EASE RPM; re-set if any control ava~lable 
Airspeed . . . . . . .  . REDUCE 
Throttle . . ~ ~ ~ ~ ~ ~ l ~ ~ ~ t o i a i n t a i n ~ ~ M ' b e l o w 2 5 0 0 R P M  

FUEL - 
LOW FUEL FLOW 

Check mixture . . . . . . . . . . . . .  ENRICH 
Fuel Selector . . . . . . . . .  SWITCH TANKS 

If condition ersists, use Fuel Boost Pump as necessary. LANDING should be made as soon 
as PRACTI~ABLE. 

ELECTRICAL 

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

Alternator Field Circuit Breaker . . . . . . . . . . .  RESET 

If circuit breaker will not reset, the following procedures are required: 
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1. Reduce electrical load, as required, to maintain essential systems. 
2. Continue flight and LAND, when PRACTICABLE, to correct malfunction. 

I I NOTE I 
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. 1 2. Contlnue fl~ght and LAND, when PRACTICABLE, to correct malfunction. 

I NOTE I 
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 de end upon battery condition and electrical load on battery. If one 
battery becomes depletexswitch to oiher battery. 

LANDING GEAR 

FAILURE OF LANDING GEAR TO EXTEND ELECTRICALLY 

Airspeed . , 140 KIAS or less 
Landing Gear ~c tuator  circuit ~ reaker  ' . ' . ' , ' , . PULL 
Landing Gear Switch . DOWN 
Gear Manual Emergency ~xtension 'Mechanism : LATCH FORWARD/~EVER BACK 

. to engage manual extenston mechan~sm 

I NOTE I 
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. 

T-Handle . PULL (12 to 20 times) ' 

and RETURN until gear is down and locked ' 

GEAR DOWN 'light ILLUMINATED; STOP when resistance is felt. 
visual ~ e a ;  D O W ~  Indicator . . CHECK ALIGNMENT 

. 'by viewing from directly above indicator 

------ 
- 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. 

/ / / / / / / / / / / / / I / / / /  
IMIARNINGII 
'I!//////////!///// 

Do not operate landing gear electrically w~th manual extension system engaged 

Do not fly craft until maintenance/inspection is done on landing gear system. 

FAILURE OF LANDING GEAR TO RETRACT 

AIRSPEED . . . Below 107 KlAS 
GEAR Switch . UP Position 

GEAR FAILS TO RETRACT - GEAR HORN - SOUNDI~G; 
GEAR ANNUNCIATOR LIGHT & GEAR SAFETY BY-PASS LfGHT - lLLUiWlNATED 
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GEARSAFETY BY-PASS SNTCH DEPRESS . . . .  . . . . . . . . . . . . .  HOLD "ntii landin$ 'is filly retracted 

. . . . . . .  "GEARUNSAFE and "GEARDOW" Lights EXllNGUlSHED 
"GEARRELAY' Ckt. Bkr . . . .  PULL 

G m i n g  ~ ? r t i  a"d dea ;~~ '~a$s  light will'go OFF) 
check "Airspeed' ~ a f e t  '&itch o; other malfunction as soon as pract~cable. . . . . . . . . . . . . . . .  GEAR RUAY" Ckt. PUSH IN 

WHEN READY TO W E N D  LANDING GEAR 

Gear.Rel: 
Land~ng Gea 
Gear Down L 

If above procedums 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 EMEPGENCY EXTENSION LEMR (on floor) Verify LATCHED in proper position 
GEAR ACNATOR CIB . . . . . . .  R.ES€i . . . . . . . . . . . .  ~ e i r  should reiract if ~1:lB'was tnpped 

. . . . . . . . . . . . . . . .  F~IGHT CONTINUE (if deslred) 

When ready to extend landing gear at next landing: ------ 

VACUUM 

W e n  "HIILO VAC annunciator light illuminates (flashing or steady), vacuum operated 
instruments are considered to be unreliable. Push stand-by vacuum pum switch ON. The 
flashing HilLO VAC annunciator light should extinguish and the STBY v~C!annunciator will 
illuminate. The vacuum operated gym instruments will be operating on the stand-by vac- 
uum system. The steady RED annunciator light may not extinguish when the stand-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 fl. return to 12.500 fl as soon as feasible. 
Refer to SECTION Xfor the physiological characteristics of high altitude flight. 

ALTERNATE STATIC SOURCE 

The alternate static air source shoukl be used whenever it is suspected that the normal static air 
sources are blocked. Selecting the altemate static sou? changes the source of +!c aly for the 
almeter, airspeed indicator and rateofclimb from outside ofthe a~rcraff to the cab~n lntenor. 
When alternate static source is in use, adjust indicated airspeed and altimeter readings accoiding 
to the appropriate alternate static source airspeed and altimeter calibration tables ~n SECTION V. 
The aftemate static air source valve is located on the in?4mment panel below p~lot's control whed 
shatl. 

When using Alternate Static Source, pilot's window and air vents 
MUST BE KEPT CLOSED. 

Alternate Static Source . . . .  PULL ON 
. . .  Airspeed and Altimeter ~eadinbs CHECK cilibiatidn ~ables (kef SECTION V) 
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CABIN DOOR 

If cabin door is not properly closed it may come unlatched in tight. This may occur during 
or just afler take-off. The door will trail in a position approximately 3 inches (7.6 cm) open, 
but the flight characteristrcs of the airplane will not be affected. There will b e  considerable 
wind noise; loose objects, in the vicinity of the open door, may exit the aircraft. Retum to 
the fieM.in a normal manner. If pract~cable, secure the door in some manner to prevent it 
from swinging open dunng the landing. 

If it & deemed impractical to retum and land, the door can be closed in flight, afler 
reaching a safe aftdude, by the following procedures: 

Airs eed . . . . . . . . . . . . . . . .  95KJAS 
P i l o ~ s ~ o r m ~ ~ ~ d o ~  . . . . . .  OPEN 
Arcrafl . . . . . . . . . .  ~ G H T  SIDES~P (&tit bar& wnli tefi rudder) 
Door . . . . . . . . . . . . . . . .  WU SHUT & LATCH 

BAGGAGEDOOR 

If baggage door is not pmperfy closed, may come unlatched in f i h t .  This ma occur 
during or afler tspoff. The door may open to p full o en po$ion and ,hen ?*an 
mtemlediate posd~on depending upon speed of aircrafl. h e r e  will be conslderabie w~nd 
noise; loose objects, in the vicinity ofthe open door, may exit theaifcraft: PhePi? is no way 
to shut and latch door h'om the inside. Akcrafl fl ht charadenstfcs will not be affected; 
fly aircmil in normal manner: LANO AS 6 0 M I ~  &IBLE and secure iaggtp door. 

Baggage Door latching mechanism VWFY FECHAMISM PROPERLY ENGAGED 
(inside &ching mechantsm) then shut fFom outside a~rcrafl. 

The Model.MZOR is NOT APPROVED for flight into known .icing conditions and operation 
in that envlmnment IS omhibded However. if those cond~ons are ~n&dveitentlv encaun- .- ................ ...................... 
t e e  or flight into hea6 snow is unavoidable, the following procedures are recommended 
until further icing conditions can be avoided: 

INADVERTENT ICING ENCOUNTER 

m o t  Heat . . . . . . . . . . . . . . . . .  
Pmpeller k l c e  . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  Aftemate Static SOU& 
Cab~n Heat 8 hfroster . . . . . .  
EngineGauges . . . . . . .  
Turn back or change attitude to obtain an outs,ide air temperature less c~nducive to ic- 
ing. 

Move propeller control to maximum RPM to minimize .ce build-up on propeller blades. If 
!ce bu~kls up or s h g s  unevenly on propeller,'!i@rafbn will occur. If excessive vibration 
s noted, mom.$tanly reduce en ine s eed with mpelter contml to bottom of GREW 
ARC, then rapfdily move control b ~ .  b d  - 

I N ~ W  1 - 
Cycling RPM Hexes propller blades and high RPM increases cenwugral 

force which improves propeller capabi l i  to shed ice. 

As.ice boikls on the airfreme, move elevator control fore and afl slightly to break any ice 
buikl-up that may have bndged gap between elevator horn and horizontal stabliliier. 
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M c h  for signsof induction air filter blockage due to ice buikl-up; increase throttle setting 
to maintain englne power. 

If ice blocks induction air fitter, a k & G i r  sysem will open automaticallly. - 

YUth ice ficcumulation of 114 inch or mop on the airframe, be prepad for a significant 
increase ~n alrcraR weight and dreg. This w~ll rasut In significantly reduced cruise and 
climb performance and higher stall speeds. Pian for higher approach speeds requiring 
higher power settings and longer landing rolls. 

- - - * - -  
Stall warning system may ba-inopmtiag. 

lm . - 
The defroster may not clear ice from mndshield. if mcessary o n pilot's 

storm window for visibility i n  landing approach and touch6m.  

i4ii.r ice sccumilations of d inch or less, u s  no mom then 1 8  wlw %ps for approach 
and landing. For ice accumulation of 1 inch or more, Ry approaches and landing with flaps . 
retracted to maintain better oitch control. Rv aoomach soeed at least 15 knots faster than 
normal, expect a-higher &ll speed, resuitinQrin highe'r touchdown speed with longer 
landing mll. Use normal flare and touchdown technique. 

Missed approaches SHOULO BE AVOIDED whenS&r possible because of severly re- 
duced climb performance. If a go-amund Is mandatoty, apply full power, retract landing 
gearwhen obstacles are cleared; maintain 90 KlAS and retract wing flaps. 

WLL latch handle AR: 
OPEN door and exB aircraft. . .. . . 

. . 

BAGGAGE C O M P m m W T  DOOR (Auxiliry Wt) 

Retease (Pull UP) Fear seat back latches on spar. 
Fokl rear seElt backs fonvarrl, CLIMB O M R  
FPUU off plastic cover from o w  inside latch. 
WU latch pin. 
Pull red handle. 
OPEN door and e d  aircraft. 

To WWIM RE€[MGAGEWIEN% of baggage door, outsiie, latch mechanism: 

Open outsie handle fully. 
Close inside FED handle to engage pin into cam slide of latch 
mechanism. 
Place latch pin in shai? hole to hold RED handle DOW. 
Re lace c o w .  
C ~ E C K  8 operate outside handle in normal manner. 

ISSUED 6 - Q4 



SECTION Ill 
EMERGENCY PROCEDURES 

MOONEY 
M20R 

1/1///11/11111/1111 
IIWARNINGN 
llll~l/l//l/l~ll/l/ 

Up to 2 000 ft. altitude ma be lost In a one turn in and recovery; 
s i~us  AT LOW AL~IJDE ARE EXTREME% CRITICAL --- 

I N O W  --- 
The best spin avoidance technique Is to avoid flighi condltlons conducive to 

spln entry. Low e flight near stall should be a proached with mution 
end excessive f/&?confrol movements In this flkht r lme 8hould be 
avoided. Should an unintentional stell occur, the airmy shoukl not be 

allowed to pr ress into a deep stall. Fast, but smooth &all recovery will 
minlmlre the rl% at egressing into a spin. If m unusual poet stell &*bud@ 

develops and m u g  In a spln quick application of entispin procedures 
s h o u ~  shorten me recovery, 

IlUTENTlONAL SPINS ARE PROHIBITED. 

In the event of an Inadvertent sph the following recovery procedure should be used: 

Throttle . , . . . . . . . . . RETARD to IDLE 
AUerons . . . . NEUTRAL 
Rudder . . . , . A ~ ~ ~ ~ F U U   RUDDER'^^^^^^^^ direction of spin 

Control Wheel . . . . . FORWARD of neutral in a brisk motlon 

ADDITIONAL FORWARD elevator control may be requlred C rotation does not stop. 

- - HOLD Af4TI-SPIN CONTROLS UNTIL ROTATION STOPS - - 
Wng flaps [If extended) . . . . .RETRACT as soon as possible 
Rudder . . . . . . . .NEUTRALIZE when spln sto s 
control whe& . . . .  . SMOOTHLY MOVE AR 

td bring the nose up to level flight attqude. 

Refer to SECTION IX for Emergency Procedures of Optlonal Eqolpment. 
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This section describes the recommended orocedures for the conduct of normal omrations 
for the airplane. All of the required (FAA i ulatlons) procedures and those nectjssa 
ooeration of the airplane as determined bv%e omrating and deslan features of the air&% . . 
aie presented. ' 

- - 
These procedures are rovkled to present a source of reference and revlew and to supply 
inforrnatlon on p r d u r e s  which are the same for all aircraft. Plots should farnlliarke 
themselves with the procedures given in this section In order to become proficient in the 
normal operations of the airplane. 

Normal procedures associated with those optional systems and uipment which requlre 
handbook supplements are provided by SECTION IX ( ~ ~ p p i e m e n g  Data). 
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Unless otherwise noted, the following speeds are based on a welght of 3388 pounds and 
ma be used for any lesser weight. However, to achieve the performance s ctfied in 
S E ~ I O N  V for takeoff distance .and climb performance, the speed appropge to the 
particular weight must be used. 

TAKEOFF: 

Normal Climb Out . . . . . . .  80-90 KlAS 

Short Field Takeoff, Speed At 50 Ft. . . . . .  75 KlAS 

ENROUE CUMB, G M  sndl FLAPS UP:' 

Best Rate of Cllmb . . . . . . .  105 MAS 

. . . . . . . . . . . . . . .  Best Angle of Climb - . 85 KlAS 

LANDING APPROACH is200 Ibs.1: 

Normal Approach, naps 10 degrees . . .  80 KlAS 

Normal Approach, naps 33 degrees . . . . . . . . .  75 MAS 

Short Fidd Approach, Raps 33 degrees . .  70 WAS 

B U E D  LANDING J32W I 8 , ~ . 1 :  

. . . . . . . . . .  Maxlrnum Power, Raps 10 degrees 85 WAS 

WWba)(lMUU RECOMMENDED RJRBUENT AIR PENETRBIION SPEED: 

3368 lbs.11528 Kgs . . . . . .  127 KlAS 

i 
3200 lbs.11452 Kgs . . . . . .  123 MAS 

2900 lbs.11315 Kgs . . . . . . . . .  117 WAS 

2cXM lbs.11179 Kgs . . . . . . .  11 1 MAS 

2400 lb~.11089 Kgs . . . . . .  106 KlAS 

Takeoff or Landing . . . . 13 Knots 
. . .  (This IS'NOT A L ~ M ~ T A T ~ o N , ' ~ ~ ~ ~  a demonstrated number: 

(See CROSSWIND COMPONENT CHART, SECTION V) 
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I PREFLIGHT INSPECTION I 
1. Cockpit - 
Gear Switch 
MagnetoIStarter~witch . ' . ' . ' . ' . ' . ' . ' . 
All Rocker Switches . 
Master Switch . 
All Circuit Breakers . 
Battery Select Switch 

CHECK Voltmeter 
Internal/External Lights 

pitot Heat switch' . ' 

Fuel ~hant i tv '  ~ a u a e s  . 

after 

DOWN 
. OFF 
. OFF 
. ON 

IN 
 SELECT'^^^^ i to 2 dr 2 to I. 

each selection.' ~ e a v e  on Battery with highest voltage. 
CHECK operation 

(check ;or ammeter iluctuaiions as each light is check::) 
V I Y  

('~heck'pitot  eat annunciator light illuminated BLUE *) 
. CHECK QTY 

Fuel select& - 
It is recommended that wing tank sumps be drained prior to draining gascolator. 

, Rt. Tank: Pull Gascolator ring (5 seconds) 
. Lt. Tank: Pull Gascolator ring (5 seconds) 

oxygen' suppiy ~ o n i r o l  ~ n b b  (if installed) . . OFF 
Oxygen Pressure Gauge . CHECK 

Verify adequate oxygen suppl; for trib, (if use of dxygen'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 Fuselageflailcone 
Oxygen Filler Access Door and Filler Cap . 
Battery # 2 Access Panel. . 
Instrument Static Pressure Port. . 
General Skin Condition . 
Tailcone/Empennage Access panel .' 
Tail tiedown ropelchain . 

, SECURED 
, SECURED 

UNOBSTRUCTED 
. INSPECT 
, SECURED 

, REMOVE 

3. Empennage 
Elevator and rudder attach points and control linkage attachments . INSPECT 
Empennage Freeplay-Vertical/Horizontal . . INSPECT 
General skin condition . . INSPECT 

, Remove ice, snow, or frost. 

* If TKS system is installed , pitot heat annunciator will illuminate 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 FuselageRailcone 
Cabin Fresh Air Vent (Dorsal Fin) . 
TailconeIEmpennage Access Panel . 
Instrument Static Pressure Port. . 
AvionicsIBattery # 1 Access Panel . 
Auxiliary Power Plug Access Door . 
Static System Drain . 
General Skin Condition . 

, UNOBSTRUCTED 
, SECURED 

, UNOBSTRUCTED 
, SECURED 

SECURED 
PU'SH pl;nger UP,  old 3-5 Seconds) 

, INSPECT 

5. Left Wing 
General Skin Condition . . , INSPECT-Remove ice, snow, or frost. 
Wing Flap & attach points . . . INSPECT 
Aileron & attach points . , INSPECT 
Control linkages , INSPECT 
Wing Tip, Lights and '~ens : : INSPECT 
Fuel Tank Vent , UNOBSTRUCTED 
Pitot Tube . ' , UNOBSTRUCTEDISECURED . (Heat element Operative) 
Landing/T&i Lighis ' . ' . ' . ' . ' . . INSPECT Lens & Bulbs 
Stall Switch Vane . . CHECK operation 
Fuel Tank . ' . ' CHECK QUANTITYISECURE CAP 

I NOTE I - 
The optional visual fuel quantity gauge is to be use for partial refueling 

purposes only; DO NOT use for preflight quantity check. 

Tiedown ropelchain . . . REMOVE 
Wheel chock . . REMOVE 
Left Main Landing  ear, shbck discs, tire & doors : . INSPECT 
Fuel Tank Sump Dram . . DRAIN 

Use sampler cup to VER~FY fuel is free of water, sediment & other contamination; 
VERIFY proper fuel (BLUE11 00LL)(GREEN1100 octane). 

------- 
-CAUTION - ------- I Some diesel may be BLUE, Verify by smell and feel that IOOLL is being used. 

VERIFY drain closes and does not leak. 
Pitot System Drain . , PUSH plunger UP, (Hold for 3-5 seconds) 

6. Left Cowl Area 
Windshield . CLEAN 
Cabin Air Inlet ' . ' UNOBSTRUCTED 
Left Side Engine cowl ~asteneri  ' . ' . ' . ' . SECURED 
Exhaust Pipes . , ' INSPECT SECURED 
Engine Oil Filler Door . , OPEN & INSPECT AREA 

I NOTE I 

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

1 Engine Oil . 
I ~ n i i n e  oii ~ i l l e r ' ~ o o r  

Cooling Air lnlet . 

, CHECK QUANTITY 
, 8 Qts.(7.57 I) 

. CLOSE & SECURE 
Verify UNOBSTRUCTED 

7. PropellerlSpinner & Front Cowl Area 
PropellerlSpinner . , INSPECT for nicks, cracks, 

, oil leakslrotational movement. 
Prop de-lce Boots {if installed) ' . ' . ' . , INSPECT condition 
Induction Air InletIFilter . , UNOBSTRUCTED 

Nose gear, shock discs, tire & doors ' . ' . ' . ' . . INSPECT 
Wheel chock . . . REMOVE 
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8. Right Cowl Area 
Right Side Engine Cowl Fasteners , SECURED 
Cooling Air Inlet . ' ' V ~ ~ ~ ~ ~ U N O B S T R U C T E D  
Windshield . CLEAN 
Cabin Air Inlet . ' . ' UNOBSTRUCTED 

9. Right Wing 

Fuel Tank Sump Drain . DRAIN 
Use sampler cup to VERIFY f;el is free of hater, sediment & i h e r  contamination. 

VERIFY proper fuel (BLUE11 OOLL) (GREEN11 00 octane). 
. SEE CAUTION on diesel fuel on orevious Daae , - 
VERIFY drain closes and does not leak. 

Right main gear, shock discs, tire & doors . . INSPECT 
Wheel chock . REMOVE 
General Skin ~ondi t ibn .  ' . ' . ' . ' INSPECT kemo"e ice, snow and frost. 
Fuel Tank . , CHECK QUANTITYISECURE CAP 

I NOTE I - 
The optional visual fuel quantity gauge i s  to be use for partial refueling 

purposes only; DO NOT use for preflight quantity check. 

Tiedown ropelchain . , 

Fuel Tank vent . 
LandingRaxi Lights . 
Wing tip, lights and lens . 
Aileron and attach points 
Wing Flap and attach : 
Control linkages . 

REMOVE 
' . ' UNOBSTRUCTED 

, INSPECT Lens & Bulbs 
. INSPECT 
. INSPECT 
, INSPECT 
. INSPECT 

10. Baggage Door Area 
Baggage Door . VERIFY SECURED 

, (VER~FY inside handle 1s properly secured) 
. (CHECK outs~de handle operation) 

RETURN TO COCKPIT - MASTERIROCKER SWITCHES . . OFF 

I BEFORE STARTING CHECK I 
Preflight Inspection 
Seats, Seat ~e l t s l~hou ide r  ~arness 
MagnetoIStarter Switch . . 
Master Switch 
Alternator Field switch : 
Radio Master Switch . 
Fuel Boost Pump Switches . 
Directional Gyro (slavelfree switch). 
Circuit Breakers . 
ELT Switch . 

Rocker Sw~tches . . 
Alternate Static Source . 
Throttle 
Propeller . 
Mixture . . 
Parking Brakes . 
Wing Flap Switch . . 
Defrost . 
Cabin Heat . . 
Cabin Vent . 
Fuel Selector . . 
All Rocker Switches . 
Landing Gear Switch . 

  pant per restraint)' 
COMPLETED 

ADJUST & SECURED 
. OFF 
. OFF 
. OFF 
. OFF 

OFF 
' S ~ E D  (if installed) 
, CHECK-ALLIN 

. ARMED 
. OFF 

. Push OFF 
CLOSED 

FORWARD (HIGH RPM) 
. IDLE CUT-OFF 

. SET 
. FLAPS UP 
. PUSH OFF 
. PUSH OFF 

. AS DESIRED 
. FULLEST TANK 

OFF 
. DOWN 'POSITION 
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. . . . .  RED Emergency Gear Extension Handle D O W  AND LATCHED 
Internal Lights . . . . . . . . . . . . . .  OFF 
Passenger Bnefing . . . . .  . COM~+TED 

. (~mergenc~ and general information briefing) 
~ e f e r  to SECTION 9 fo;~~iional ~& i~ rnen t  Procedures and Checks. 

Obtain local information prior to engine start. 

) ENGINE START] - - - - - -  - CAUTION- 
- - - - * -  

When either battery volta e is low, inspection should be conducted to 
determine conditIo" of %aaary.and/ovor reason for batten, bemg low. 

Replacement or servrclng of battenes is essential and charging for at least 
one hour should be done before engine is started. Batteries must be 
serviceable and IT IS RECOMMENDED F A T  BATTERIES BE FULLY 

CHARGED TO OPERATE AIRCRAFT. Electrical components may also be 
damaged if aircraft is operated when batteries are low. 

When starting engine using the approved external power source, no special 
starting procedure is necessary. Use normal starting procedures below. DO 
NOT START ENGINE IF BOTH BATIERIES ARE INCAPABLE OF STARTlNG 

1 ENG!NE. Recharge dead batteries for at least one hour (at 3 4  amps) before 
startlng engine. Only No. I battery (left side of tarlcone) IS connected to the 

Auxiliary Power plug. 

Before Sarting Checklist . . . . . . . . . .  COMPLRED 
Throttle . . . . . . . . . . . . .  FULL OPEN 
Propeller . . . . . .  FULL F L k  (High RP 

. . . . . . . . . . . . .  Mixture Full Forward (RIG!! 
. . . . . . . . . . . . . . .  Master ~w i i ch  ON 

Alternator Field switch . . . .  . ON 
Annunciator Llghts . PRESS TO T~ST'(AII iighis shbuld illuminate) 
Low Fuel Boost Pump h i t c h  . , . . , ON during engrne startrng sequence - - - - - -  - CAUTIOM- 

.,-**-- 
Fof engine operation at outside air temperatures below -25' C (-$~OF), the 

engtne and engine oil should be preheated to at least -25' C (-13O~) before 
the engine is started. 

. . . . . . . . . . . . . .  Throttle IDLE POSITION 
Propeller Area . . . . . . . . .  CLEAR 
MagnetoIStarterGitch' . . . . . .  TljRN'& PUSH to STAFS, 

. . .  release to BOTH when engine starts. 
If ko. I baky'wi l l  not $ta&engine . . . . . .  SELECT NO. 2 battery 

COLD ENGINE START - Low fuel boost pump OM during 'Starf'sequence. 
Turn low fuel boost pump OFF when engine obtains smooth operatton. - 

I NOTE1 - 
"START POWER" warning light should illuminate hben MagnetolStarter 

switch is in "START' position. 

I NoTe/ - 
Cranking should be limited to 30 seconds, and several minutes allowed 

between cranking periods to permit the starter to cool. 
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;Throttle . . . .  
Engine Oil 'Pressure 
. . . .  ~iminimum oil 

. . 
LOW ~uel'Boost bump &t'ch . 
* Ammeter . . . . . . .  

. Turn 1 

. . .  * intehorbteridr ~iahts : Engine lnstnrments . . . .  
Fuel Flow Indicator . . . .  

* Throttle . . . . . . .  
. . . . . . .  * Mucture 

. . . . . . . .  IDLE 600 - 700 RPM 
CHECK in GREEN ARC 

pressure (10 PSI) is not in'dicated within 30 seconds, . .  accompl~sh engine shutdown proced$e& 
. . . . . . . . . . . .  

' CHE~ 
-DG i~ ON & obsebe ~ ~ a t i i e  iovement of needle. 
. . . . . . . . . . .  AS DESIRED 

CHECf<ED . . . . . . . .  . . . . . . .  T~ST/@SET (if desired) 
900/1000 RPM . . . . .  . . .  AD~USTTFORSMOOTH OPERATION 

- - - - - -  - CAUTION- ...... 
Do not operate engine above 1000 RPM unless oil temperature is 75' F 
(24OC) minimum. Operation of engine above 1000 RPM at temperatures 

below 75' F (24OC) may damage englne. 

1 FLOODED ENGINE START ( 
. . . . . . . . . . . . . . . . . . .  Throttle 11 2 OPEN 

Mixture . . . . . . . .  IDLE CUTOFF 
Low Fuel Boost bump h i i c h  . . . . . .  ON 1 8'-~O'SECONDS WEN OFF 
Magnetoistarter Sw~tch . . . . . . . .  TURN & PUSH to START 

release to BOTH when, engine starts. . . . . . . . . . .  
. . . . . . . . .  ~ i x t u i e  Sl6wly'advance toward RlCH unt~l engine starts 

Throttle . IDLE 600 - 700 FPM 
SEE ENGINE ST& & ~ C E D U ~ E S ; ~ B O ~  * FOR ~ M A ~ N I N G  SEQUENCES. 

I WARM ENGINE START] 

. . . . . . . . . . . . . . . . .  Throttle In to I inch OPEN 
Mixture . . . . . . . .  Full Fomrd~RI,"CkJ 
Low ~uel'Bobst bump h $ c h  . . . . . .  ON- 60 CLEARFUELV ORS 
Low Fuel Boost Pump Swttch . . 
MagnetolStarter Switch . . . .  V~TI-~IN i-Z'SECONDS, nji & PUSH to START 

. . . . . . . . . . .  release to BOTH when englne starts. 
l iroti le . . IDLE 600 - 700 RPM 

SEE ENGINE START'PROCEDURES k0k **'FOR dEl\li91~iNd SEQUENCES. 

I HOT ENGINE START I 
Throttle . . 
Mixture . . 
Boost Pump 
Boost Pump 
Throttle . . 
Mixture 
~agnetoiStake~ 

. . . . . . .  FULLOPEN 

. . . IDLE CUT-OFF 

. H~GH fo; 5 sec. or LOWfor 15 sec. 
OFF . . . . . . . .  

. . . . .  IDLEPOSIT~ON 

. . . .  Full Forward RICH 

. . ~irm & PUSH to L T A d  

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

*' FOR ~EN~AINING SEQUENCES. 

Engjne Start Checklist . . . . . . . . .  
Radio Mas!er Switch . . . . . . . . .  
Elevator Tnm Switch . . . . . . . . .  
IntemaVExternal Lights . . . . . . . .  
Directional Gyro . . . .  
Stand-by Vacuum P;mp operational check 

Stand-by vacuum operational indicator red button - 
STBY VAC Switch . . . . . . . .  

. COMPLETED 

. . .  ON 

. . ON 
Desired 

slave switch ON 
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I BEFORE TAXI (con't.)) 

uum ooerational indicator red button - NOT VISIBLE 

Altimeter . . . . . . .  ak I 
. . . . . . .  Fuel ~electo; SWTCH TANKS verify'engine ruis &-ojk%.s3& 

ter . . . . . . . . . . . . . . . . .  F3 k 
Cabin Heat . . . . .  
Defrosi 
Cabin Vent . 
Optional ~ ~ u i ~ m e n i ~ h e c k s  

. . . . . . . . . . . . . . .  Before Taxi Checklist COMPLETED 
. . . . . . . . . . . . . . . . .  Rudder Trim AS DESIRED - - - - - -  - CAUTION- - - - - - -  

With rudder trim i n  the full right position, the aircraft will tend to steer to 
the right during taxi. 

Parking brake . . . . . . . . . . . . . . .  RELEASE 
Brakes . . . . . . . . . . . . . .  CHECK dunng  TAX^ 

. . . . . . . . . . .  Directional dyro proper indlcat~on dunng turns 

. . . . . . . . . . .  Tum Coordinator Proper indication during turns 

. . . . . . . . . . . . . .  Artificial Honzon ERECT during turns 
Throttle . . . . . . . . . . . . . . . .  Minimum power 

. . . . . . . . . . . . . .  Propeller. ~ u i l   orw ward (HIGH WM) 

- - - - - -  - CAUTION- 
- - - - - " ,  

To prevent battery depletion in prolon ed taxi or holding position before 
takeoff, increase RPM until "AMM~kR"indicates positive charge. 

Taxi Checklist . . . . . . . . . . . . . . . . .  COMPLf3EO 
Park~ng Brake . . . . . . . . . . . . . . . .  SET 
Fuel Selector . . . . . . . . . . . . . . . .  FUL~EST TANK 
Throttle . . . . . . . . . . . . . . . . . . .  1000 RPM 
Pro eller . . . . . . . . . . . . . . . . .  HIGH W M  
Miiure . . . . . . . . . . . . . . . . .  FULL FORWARD 
Afternate k r  . . . . . . . . . . . . . .  Verify CLOSED 
Alternator Field h i t c h  . . . . . . . . . . . . . . .  Verify ON 
Throttle . . . . . . . . . .  2000 RPM 
Magnetoswitch' . . .  CHECK - 60k-i io L; BOW to R, BOTH 

. . . . . .  Ven en ~ne ope'rates smoothly on each ma neto se arately. 

. .  (150 &M dk drop on each magneto. SO R P ~ N I A X  diierence) 

- 
I NOW - 

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

confirm whether a deficiency exists. 

Propeller . . . . . . . . . . . .  CYCLWReturn to high V M  
Ammeter . . . . . . . . . . . .  CHECK Positive Cha e lndlcat~on 
Throttle . . . . .  RETARD?! 3 000 WM 
Low Fuel ~ o o s t  pump &itch . . ON-~erify'annunciator light will illuminate BLUE 
Low Fuel Boost Pump Switch . . . . . . . . . . . . . .  OFF 
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Elevator Trim . . . . . . . . . .  
Rudder Trim . . . . . . . . . .  
Wing Flaps 

sn' AT ~ . A i < E ~ ~ F ' ~ o s i t i ~  (i0 degieesj 
Fli ht Controls . . . . . . . . . .  
~a%in Door . . .  
Seals! Seat 8effs an'd shouidei ~ a m & s  . . .  
Avionics and Auto Pilot . . . . . . .  
Annunciator Lights . . . . . . . .  
IntemaEx&emal LI hts . . . . . .  . . . . .  St robe~i~hts /~ota ing~eakon 
Pilots Wndow . . . 
Emergency Gear &ension (F&~)'~andle . . 

CHECK free and correct movement 
. . .  CHECKSECURED 

SECURED 
CHECK -' (~efer i o  SECTION IX) 

CHECK . . . . . .  
ASDESIRED . . .  . . . . .  

ON . . . . . . .  
. . CLOSED 
. . : :  DO^ '& LATCHED 

. . . . . . . . . . . . .  Oil Temperature 7p0~(24Oc mjnjmum . . . . . . . . . . . . . .  CHT. 250 F(IZl°C] m~fllmum . . . . . . . . . . . . . . . . . .  Parking  rake RELEASE 

Proper engine operationshould be checked early in the takeoff roll. Any significant indication 
of rough or sluggish englne response is reason to discontinue takeoff. 
When takeoff must be made over a gravel surface, it is impoitant that the throttle be applied 
SLOWLY. This will allow the aircraft to start rolling before h~gh RPM is developed,. and. gravel 
or loose materiel will be blown back from the propeller area fnstead of being pulled into d. 

TAKEOFF (NORMAL) 

. . . . . . . . . . . . .  Power FULL THROTTLE (2500 RPM) 
~nnunciaior . . . . . . . . . . . .  CHECK 
Enginelnstrumeints . . . . . .  C ~ K  f& ir indjcattons 
Lift *ff/Climb Speed . . .  k s' ecked in SECTION 5 ateoff D~stance) 
Land~no Gear . . . . . . .  R E T ~ C T  IN CLIMB afler c(Tearing'obstac1es. 

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

- 
I NOTE1 - 

If applicable,use noise abatement procedures as required. 

See SECnON 5,for rate of climb graph. 

CUMB (CRUISE) 

Power . . . . . . . . . . . . . . . . .  2500 RPM 
Manifold pressure . . . . . . . . . .  24 Inches 
Mixture . . . . . . . . . . . .  FULL RICI-i  BLUE k?C on EGT 

. . . . . . . . . . . . . . . . .    udder Trim As Desired 
. . . . . . . . . . . . . . . . . . .  Airspeed 120 KIAS 

CUMB (BEST RATE)(Vy) 

. . . . . . . . . . . . . .  Power FULL M R O r n E  12500 RPM 

. . . . . . . . . . . . .  Mixture FULL RICH or BLUE ARC on EGT 
. . . . . . . . . . . . . . . . .  Rudder Trim As Desired 

. . . . . . . . . . . . . . . . . . .  krspeed 105 KlAS 
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. . . . . . . . . . . . . .  power FULL THR07TLW2500 W M  . . . . . . . . . . . . . . . . . . .  Mixture FULL RICH . . . . . . . . . . . . . . . . .  Rudder Trim As Desired . . . . . . . . . . . . . . . . . . .  Airspeed 85KJAS 

Leaning may be required during CLIMB depending on atmospheric 
conditions. 

I N0-W - 
Use recommended engine W i n  procedures as published by engine manufacturer. 

. . . . . . . . . . . .  Arspeed ACCELERATE to cmise airs eed 
Throttle . . . . . . .  SELECTED SE&NG 

. . . . . . . . .  ( ~ e i  CRUISE P E ~ F O ~ C E  CHARtS in SECTION 5) 

Prdonpd climbs to high cruise altitudes during hot weather operations may resuft 
in some fuel flow fluctuations as throttle is .reduced. 1 fi.uctuations occur, turn Low 

Boost Pump M c h  ON until cool~ng has allemfed fluctuations. 

. . . . . . . . . . . . .  P[o eller Set RPp to selected settin 
. . . . . . . . . . . . .  se re LE& TO 50 F rich of PEAK EG! 

Cnrise operation at BEST P O W  will result in a substantial increase in fuel flow, 
greatfy decreasing range and endurance; reference cha~ts published in SECTION 5. 

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

- 
l N o w  - 

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 economy); careful adjustments are necessary For accurate 
setting. Changes in  altltude or power MAY REQUIRE readjustment of EGT. 

Engine temperatures . . . . . . . . . .  STABILIZE at cruise condition. 
. . . . . . . . . . . . . . . . .  Rudder Trim As Desired 

When increasing 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. 

Low Fuel Boost Pump Switch . . . . . . . . . . .  ON 
Fuel Selector . . . . . . . . . . . .  O P P O S I ~  TANK 
Low Fuel Boost Pump &iich . . . . . . . . . . . . . .  OFF 
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(OPTIONAL EQUIPMENT) 

II//IIIIIIIIIIIIIIIl 
11 WARNING I1 
~ ~ h i i ~ i i j i i ~ i ~ i ~ ; ~  

Greasy lipsticks and waxed mustaches have been known t o  ignite . 
spontaneously ins~de 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. 

M e n  ready to use the oxygen system, proceed as follows: 
Mask and Hose . SELECT - either MIC or STD 

. ~ d h s t  mask to iace'and' adjist metailic nose strap for snug mask I%. 
~ e i i v e l y ~ o s e  . PLUGlNTOOUlLETassignedtothatseat. 

I N o w  - 
'&%en the oxygen system is turned OM, oxygen will flow continuously at the 

appropriate rate of flow for the altitude without any manual adjustments. 

Oxygen Supply Control Knob . . . . . . . . . . .  ON. 
Face Mask Hose Flow Indicator CHECK 

. Oxygen is flowing 'if the indicator isbeing forced~oward'the mask. 
~ e l i v e h  Hose . UNPLUG from outlet when discontinuing use of oxygen. 

This automatically stops flow of oxygen from that outlet. 
oxygen sippl; ~ontro l '~nob . OFF - when oxygen IS no longer requ~red. 

111111111111111111111 
// WARNlNG // 
IIIIIIIIIINIINIIII 

Proper oxygen flow is critical to pilotlpassenger safety, especially at altitudes 
above 20,000 R MSL I t  is importent 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 wRere it is in the normal scan area of the cockpit. 

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

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 BeltslShoulder Harness . 
Wng Flaps . . . . . . .  
Landing Gear . . . . . .  

. . . . . . . .  mott le 

. . . . . . . .  Propeller 
Mixture . . . 
Cylinder Head ~ e m ~ e r a i u r e ' ( ~ ~ ~ )  . 
Airspeed . . . . . . . .  

. . . . . . .  Rudder Trim 

. . 

. . 

. . 

. . 

. . 
Peak 

. . 

. . 

. . 

ADJUSTAND SECURE . . .  
. . . . . . . .  UP 
. . . . . .  UP 
. . , . . C H T ~ ~  'Green) 

. 2400 RPM 
EGT &onitor 'as descent progresses) 
MONITOR 250' ~ (121 '~ )  minimum] 
. . AS bESIRED(l96 WAS max) 
. . .  ASDESIRED 
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Plan descents to arrive at pattern altitude on downwind leg for maximum fuel 
efficiency and minumum aircraft noise. ------ - CAUTION - ------ 

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

NORMAL DESCENT - GEAR DOWN 

I 
Seats, Seat Belts/Shoulder Harness . . . ADJUST AND SECURE 
Wing Flaps . UP 
Airspeed. . ' , DECELERATE to 14 40 KIAS 
Landing Gear . DOWN 
Throttle . ' . ~ e e b  C H T ' ~ ~  Green Arc 
Propeller . 2400 RPM 
Mixture ' , '  Peak EGT  onit it or as descent progresses) 
Cylinder ~ e a d  Temperatire (CHT) . . Monitor (250' F (121 C) rnin) 
Airspeed . . . 165 KlAS or LESS. 

I NOTE I 
Using landing gear as a descent aid will result in a steeper descent rate 

(greater altitude loss per horizontal distance traveled). 

I APPROACH FOR LANDING I 
------ 

- CAUTION - ------ 
The airplane must be within allowable weight and balance envelope for landing 

(REF. SECTION VI). 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 landing weight (3200 
Lbs.)(1452 Kgs.) is required, see OVERWEIGHT LANDING PROCEDURE, 

SECTION Ill. 

Seats, Seat Belts/Shoulder Harness . , ADJUST AND SECURE 
Internal/External lights . . AS DESIRED 
Landing Gear . 'EXTEND below 140 KlAS 

. ( '~heck '~ear  bown iight ON-Check visual indicator) 
~ixt;re . ' . ' . ' , . FULL RICH (on final) 
Propeller. , HIGH RPM (on final) 
Fuel Boost ~ u r n b  switches ' . ' . ' . ' . ' . OFF 
Fuel Selector . . ' . FULLEST TANK 
Wing Flaps . TI0 POSITION 

' . ' (FULL DOWN below I I0  KIAS) 

------ 
- CAUTION - ------ 

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 . 
Rudder Trim . 

Parking Brake . 

AS DESIRED 
AS DESIRED 
VERIFY OFF 

I NOTE I 
The parking brake should be rechecked to preclude partially applied brakes 

during touchdown. 

4 - 1 4  REV. E 9-95 ISSUED 6 - 94 



MOONEY 
M20R 

SECTION IV 
NORMAL PROCEDURES 

CAUTIONN 
N N N N N N N 

To minimize control wheel forces during GO-AROUND, timely nose-down 
trimm~ng 1s recommended to counteract nose up pitch~ng moment as power 

is increased and/or flaps are retracted. 

. . . . . . . . . . . .  Power FULL FORWARD12500 RPM) . . . . . . . . . . .  Mixture Verify FULL RICH 
Fuel Boost & m i  switches . .OFF 
Wing Flaps . . .  , TAKE'OFF POS~T~ON (lo0 . . . . . . . . . . . .  (~fter POSITIVE cllmb establlshedj 

. . . . . . . . . . .  Trim NOSE DOWN to reduce forces 

. . . . . . . . . . . . . . . .  ~ i r s ~ e ~  .85 KlAS . . . . . . . . . . . . . .  Landin Gear RETRACT . . . . . . . . . . . . . . . .  Wing ~ f a ~ s  RETRACT . . . . . . . . . . . . . . . .  Airspeed 105 KlAS 

lilNDlNG (NORMAL1 

Approach for Landing Checklist 
Approach Airspeed . . 

. . . .  Touchdown 
Landing Roll . . . .  
Brakes . . . . .  

. . COMPLETED 
As s ecified' in SECTION v (&riding Distance 
. &IN WHEELS FIRST (aligned wl  runway1 
. . .  LOWER nosewheel gently 
. . .  MINIMUM requ~red 

Lending information for reduced flap settings is not available. 
See SECTlOPd V for Lending Distance tables. 

--- 
I NOTE1 - - -- 

If maximum performance landings are desired, use above procedures.except, 
reduce approach airspeed to 70 KlAS (flaps full down) and apply maximum 

braking (without skidding tires) during rollout. 
--- 

I NOTE1 --- 
Crosswind landings should be accomplished by using above procedures 
except maintain approach speed appropriate for wind conditions. Allow 

aircraft to crab until the landing flare. Accomplish touchdown i n  a sli ht wing 
low sideslip (low wing into wtnd) and aircraft aligned with runway. buring 

landing roll, posHion flight controls to counteract crosswind. 
N N N N N N  

"CAUTION " 
N N N N N N  

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

Throttle . . . . .  
. . .  Fuel Boost Pumd switches 

. . . . . . . . . . . . .  Wing Fla s 
Elevator :rim . . . . . . . . . . . .  
Avionics/Radios . . . . . . . . . . .  

. . . . . . . . . .  InteriorIExterior ~ i ~ h t s  
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- 
. . . . . . . . . . .  Parking Brake SET . . . . . . . . . . .  Throttle IDLE RPM 

. . . . . . . . . . .  Radio Maste; switch OFF 

. . . . . . . . . . .  InteriorlExterior Lights OFF 
Pitot Heat . . . . . . .  OFF 

. . . . . . .  MagnetolStarter~witch' :GROUND~NG~HECK 
. . . . . . . . . .  Mixture IDLE CUT-OFF 

. . . . . . . . . . .  Alternator ~ i e l d  switch OFF 

. . . . . . . . . . .  Master Switch OFF 

. . . . . . . . . . .  MagnetoIStatter switch' OFF 

MagnetoIStarter Switch . . . . . .  VERIFY OFF/ Key removed 
Master Switch . . . .  VERIFY OFF 

. . . . . . . . . .  Radio Master Switch Verify OFF 

. . . . . . . . . .  Electrical Switches Verify OFF 
Interior Light Switches . . . .  VERIFY OFF 
Parking Brake . RELEASE -'INSTALL WHEELCHOCKS 

Extended parking 

Cabin ~ i n d d w s  and  DO^ 
. .  COMTAOL WHEEL SECURED 
. . with seat belts, cabin vents closed; 
. CLOSED AND LOCKED 

TIE DOWN AIRCRAFT at wing and tail points. 
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PERFORMANCE 

TITLE . . . . . . . . . . . . . . . .  PAGE 

INTRODUCTION . . . . . . . . . . . . . . . .  5-3 

VARIABLES . . . . . . . . . . . . . . . . .  5-3 

OPERATIONAL PROCEDURES FOR MAXIMUM FUEL EFFICIENCY . 5-3 

PERFORMANCE CONSIDERATIONS . . . . . .  5-4 

MISSION PROFILE CHARTS . . . . . . . . . . . . .  5-4 

. TABLES AND CHARTS . 

TEMPERATURE CONVERSION . . . . . . . .  5-5 

CROSSWIND COMPONENT CHART . . . .  5-6 

AIRSPEED CALIBRATION . PRIMARY STATIC SYSTEM GEAR UP) . . . .  5-7 
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SECTION V 
PERFORMANCE 

The purpose of this section is to present the owner or operator with information needed to 
facilitate planning of flights with reasonable accuracy. 
The Performance Data and charts presented herein are calculated, based on actual flight 
tests with the airplane and engine in good condition and the engine power control system 
oronetiv adlusted. , - . - -. . . . . , .. - - . - 
The flight test data has been corrected to International Standard Atmosphere conditions and 
then exmnded analflicallv to cover various airplane gross weights, operating altitudes, and . - 
outslde'air temperdures. 

It is not possible to make allowances in the charts for varying levels of pilot technique, 
proficiency or environmental conditions. Mechanical or aerodynamic changes are not 
authorized 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 
be du llcated by following the stated procedures in a properly maintained, standard 
MOO~EY M20R. 

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 aircraft performance: 

I. 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. 

N N N N N N  

"CAUTION " 
N N N N N N  

Be sure to  return to local altimeter setting in calculating aircraft elevation 
above sea level. 

EFFICIENCY 

For maximum fuel efficienc on the M20R, proper mixture leaning during cruise flight must 
be accomplished. The Ted 10-550-~(5 engine in the M20R has been desi ned to attain 
maximum fuel efficiency at desired cruke power. Best power mixture (at 2830 RPM) has 
been determined to be 50°F (lO°C) rich of peak EGT. EGT is usually a more ,accurate 

I 
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 manifold pressure and RPM for the deslred cruise power set- 
tings as shown in th~s 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 origlnal manifold pressure setting to change, ad 
just throttle to maintain that desired cruise manlfold pressure and continue leaning 
untll best economy setting is obtained. 
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I PERFORMANCE CONSIDERATIONS I 
RANGE and ENDURANCE ASSUMPTIONS 

Range and endurance allowance is based on climbing at maximum continuous power to 
cruise alt~tude. 
Ran e and endurance reserves of 45 minutes at cruise power have been allowed for. Other 
con8itions used for Range and Endurance are listed on each chart. 

OPTIONAL PROPELLER DE-ICE BOOTS 

With the optional ropeller de-ice boots,installed, expect climb performance to be de- 
graded approximarely 50 FPM from what IS presented ~n 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. 
If inboard landing ear doors,are removed,,a decrease in cruise speed and range can,be 
exoected and shoid be considered ~n orefllaht olannlna. To be conservative the follow~na . - .  
figures should be used: 

- - 
Decrease of true airspeed at normal cruise power setting by approximately 5 

KTAS . 
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.: 

5 H R X 5 K T S = .  . 25 N.M. reduction in range. 

I MISSION PROFILE CHARTS 1 
The Mission Profile Charts are resented as aflight planning aid. They can provide informa- 
tion to asslst In the selection oraltitude and Dower settlna to flv as well as ~rovlde the fllaht - * 
time and fuel to fly a given distance. 

- 
The charts are based on the following: 

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. ------- 

- CAUTION - ------- 
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. 
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CROSSWIND COMPONENT CHART 

I CROSSWIND COMPONENT IN KNOTS I 

DEMONSTRATED CROSS WIND IS 13 KNOTS 
(THIS IS NOT A LIMITATIOM) 
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AIRSPEED CALIBRATION - PRIMARY STATIC SYSTEM (GEAR UP) 

ATED AIRSPEED ASSUMES 

60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 

IAS - INDICATED AIRSPEED ,- KNOTS I 
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PERFORMANCE M20R 

AIRSPEED CALIBRATION - PRIMARY STATIC SYSTEM (GEAR DN) 

GEAR AND FLAPS DOWN 

EXAMPLE: 

GIVEN: IAS 80 KTS 

FLAPS 10 

POWER OFF 

FIND1 CAS 79 KTS 

NOTE: INDICATED AIRSPEED ASSUMES 
ZERO INSTRUMENT ERROR 
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GEAR & GEAR & GEAR & 
KIAS FUPS FLAPS FLAPS 

UP DN DN 
KlAS (1 oO) 

KIAS 
(330) 
Kl AS 

120 -3.0 

130 -3.6 

140 -4.5 

150 -5.1 

160 -5.6 

1 70 -6.1 

80 -6.5 

190 -7.2 

200 -7.9 

_ _ - _ _ _ _ _ _ _ - - - - - _ - _ _ - - - - - - - - - - - - - = - - - - - - -  - - - - - - -  

NOTE: . . The minus sign indicates subtraction of the given numbers from 
KlAS to obtain the corrected airspeed. 

CONDITIONS: Power-ON, Storm Window &Vents - CLOSED, 
. . . Heater & Defroster - ON or OFF 
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I ALTIMETER CORRECTION - PRIMARY STATIC SYSTEM I 
SEA LEVEL 12,500 FT. 25,000 FT. 

Gear & Gear Gear Gear & Gear Gear 
Flaps ~ n / l 0 c b n / 3 3 ~  Flaps ~ n / 1 0 ~  Dn/33 
UP Flaps Flaps UP Flaps O 

Flaps 

NOTE: The minus sj n indicates,subtraction of the given numbers from the indicated 
pressure altl?ude to obtain correct altitude, assuming zero instrument error. 

EXAMPLE: 
KIAS = I 1  0 . . . . . . . . ALTIMETER CORRECTION: -7 ft. 
FLAPS = 10' (Subtract from Indicated Altitude) 
INDICATED PRESSURE'ALTITUDE:I~,& ft.' PRESSURE ALTITUDE; =12,493 ft. 
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- - - -  - - - -  
KlAS 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

ECTION - ALTERNAT 
SYSTEM 

SEA LEVEL 12,500 FT. 25,000 FT. 

GEAR GEAR & 
UP FLAPS 

FLAPS 
UP lo0 33O 

1 GEAR GEAR& 
UP FLAPS 

I FLAPS 
UP lo0 33O 

GEAR GEAR & 
UP FLAPS 

FLAPS Ml 
UP lo0 33O 

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 - OM or OFF. 
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TAKEOFF DISTANCE - HARD SURFACE 
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TIME-FUEL-DISTANCE TO CLIMB (MAX CLIMB) 
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MOONEY 
M20R 

TIME-FUEL-DISTANCE TO DESCEND 

SECTION V 
PERFORMANCE 

150 KIAS DESCENT SPEED 

LUE ARC or  ENRICHEN FOR SMOOTHNES 

FINAL PRESSURE ALT! 

TIME TO DESCEND! 24.0-5.0=19 MINUTES 
FUEL TO DESCEND! 36-0,7=2.9 GALLONS 
DISTANCE TO DESCEND! 69.0-13,0=56,0 NAUTICAL MILES 

ISSUED 6 - 94 REV. C 9-94 5 - 23 



LA
N

D
IN

G
 

D
IS

T
A

N
C

E
 

O
U

TS
ID

E 
a

lR
 T

E
.W

E
R

A
TU

lE
 - 

O
C

 
W

D
W

T
 -

 P
O

U
N

D
S 

W
IN

D
 C

O
M

PO
NE

NT
 

O
ES

TA
C

LE
 H

E
IG

H
T 

I
-

 
DO

W
N 

R
U

N
W

A
Y 

- 
K

T
S

 
FE

m
 

14
00

 
1
m
 

12
00

 

I 
W

E
IG

W
 
- 

K
G

S 



MOONEY SECTION V 
M20R PERFORMANCE 

LANDING DISTANCE - GRASS SURFACE 
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[INTRODUCTION [ 
This section describes the procedure for calculating loaded aircraft weight and moment for 
various flight operations. In addition, procedures are provided for calculating the empty 
weight and moment of the aircraft when the removal or addition of equipment results in 
changes to the empty weight and center of gravity. A comprehensive list of all Moone 
equipment available for this airplane is included in this sectiqn Only those items checked 
were installed at Mooney and are included in the empty welght-and-balance data. 

The aircraft owner and/or pilot, has the responsibility of properly loading the aircraft for safe 
fliaht. Data oresented in this section will enable vou to carrv out this responsibility and insure 
thst your airplane is loaded to operate within ihe prescribed weight and center- of-gravity 
limitations. 

At the time of delivery, Mooney Aircraft Corporation provides the empty weight and center 
of gravity data for the computation of individual loadings. (The empty weight and G.G. (gear 
extended) as deliyered from the factory is tabulated on page 6-5 when this manual is 
suppl~ed with the arcraft from the factory.) 

FAA regulations also require that any change in the original equipment affectivg the empty 
weight and center of gravity be recorded in the Aircraft Lo Book. A convenlenf form fo! 
maintalning a permanent record of all such changes Is prov?ded on page 6-5. This form, if 
properly maintained, will enable you to determine the current weight- and-balance status of 
the airplane for load scheduling. The weight-and-balance data entered as your aircraft left 
the factory, plus the record you maintain on page 6-5, is all of the data needed to compute 
loading schedules. 

The maximum certificated grossweight fortheTCM powered M20R is3368 Ibs (1528 Kg) for 
Takeoff and 3200 oounds (1452 Kasl for Landina. Maximum useful load is determined bv 
subtracting the coirected aircraft empty weight from its maximum gross weight. The aircraft 
must be ooerated strictlv within the limits of the Center-of-Gravitv Moment Envelope shown 
on page 6:8. 

(A) LEVELING: Place a spirit level on the leveling screws above the tailcone left 
access door when leveling the aircraft longitudinally. Level the aircraft by in 

creasing or decreasing air pressure in the nose wheel tire. 

(0) WEIGHING: To wei h the aircraft, select a level work area and: 
1. Check for instaiation of all equipment as listed in the Weight & Balance 

Record Equipment List. 
2. Top off both wing tanks with full fuel. Subtract usable fuel, 89.0 U.S. gals. 

(337 liters) @ 5.82 lb/gaI(lOOLL)(.69 Kg/l) =518 Ibs. (235 Kgs.), from total 
weight as weighed. 

OPTIONAL METHOD - Ground aircraft and defuel tanks as follows: 
a. Disconnect fuel line at fuel system union located forward of the firewall on 

the lower left hand side. 
b. Connect a flexible line to output fitting that will reach fuel receptacle. 
c. Turn fuel selector valve to tank to be drained; remove filler cap from fuel 

filler port. 
d. Turn on fuel boost pump until tank is empty. 

REPEAT STEPS C. AND D. TO DRAIN OTHER TANK. 
e. Replace 3.0 gallons (1 1.4 liters) fuel into each tank (unusable fuel). 

(Use 5.82lb/ga1.(.69 Kgiliter) for 100LL fuel). 
f. Replace ftlier caps. 
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M20R 

SECTION VI 
WEIGHT AND BALANCE 

WEIGHING (con't.) 

3. Fill oil tank to capacity (8 qts.). 
4. Position front seats in full forward position. 
5. Position flaps In full up position. 
6. Position a 2000-pound (907.2 Kg.) capacity scale under each of the three 

wheels. 
7. Level aircraft as previously described making certain nose wheel is centered. 
8. Wei h the aircraft and deduct any tare from each reading. 
9. ~incfreference point by dropping a plumb bob from center of nose gear 
trunion (retracting pivot axis) to the floor. Mark the point of intersection. 
10. Locate center line of nose wheel axle and main wheel axles in the same 

manner. 
11. Measure the horizontal distance from the reference point to main wheel 

axle center line. Measure horizontal distance from center line of nose wheel 
axle to center line of main wheel axles. 

12. Record weights and measurements, and compute basic weight and CG 
as follows on next page: 

NOTE: 
Wing Jack Points are located at Fus. Sta. 56.658 in. (143.91 cm). Nose Jack Point is located 
at Fus. Sta. -5.51 in. (- 14.0 cm.). Refer to SECTION VIII, Jacking, for procedures. 
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SCALE POSITION AND SYMBOL SCALE READING TARE NET WEIGHT. 
NOSE WHEEL (MN ) 
RIGHT MAIN WHEEL ( W R  ) 

LEFT MAIN WHEEL (WL ) 

BASIC EMPTY WEIGHT ( W T  ) 

AS WEIGHED ( W T  ) or  F~., hzr not br." d"W* 

a. CG Forward o f  Main Whoelst 

L b s / K g  X I n / c m / n n  L b s / K g  = 4 / c n / n n  
Welsht o f  Nose Dstance Between ' Total welght CG Forward of 

Main and Nose Wheel o f  A i r c ra f t  
Axle Centers 

b. CG A f t  o f  Datum (Statlon 0)s 

]n/cm/mm - 13 ln/33.0 ~ 4 3 3 0  nn - -~n/cn/nm = I n l c m / m n  
Dlstance From Center Distance from Nose Result of CG (FUS. STA) 
Nose Gear Trunlon to Gear TDrunian t o  Datum Computation Distance A f t  o f  DAtum 
Center o f  Holn Wheel Above (Empty Welght CG) 

(CONSTANT) 

I$ CUB( h & ~  not Men droloed ih ur&bAb(s fuel hlst be mlywal ly  s k b r d c t e d  to deterr lw the BosC Ev ty  Vt.  Oml 
CG. Use loading cald&ti ln p r ~ e w o  &om on p a w  6 6  

C.G. IN/m/mm MOMENT Lb-ln(Kg-cm)(Kg-mm>/lOOO 

As Welghed (WT  ) 

49.23 ln/125 cn/l250 mn - 

Baslc Empty Wt. 

M20R - WEIGHT & BALANCE CHART 
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LOADING CALCULATION PROCEDURE 

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

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

Step 1. Refer to the latest entry on page 6-5 for the current empty weight and moment. 

--- 
1 NOTE 1 --- 

Since the engine oil is normally kept at the full level, the oil weight and 
moment is included in basic empty weight and is constant ~n calculating all 

loading problems. 

Step 2: Note the pilot's weight and the position his seat will occupy in flight. Find this weight 
on the left scale of the Loading computation Graph (page 6-6) and cross the gra h 
horizontally to the graph for # I  and #2 seats. When this point is located, drop down to t i e  
bottom scale to find thevalue of the moment/l000 due to the pilot's weight and seat position. 

Repeat procedure for co- ilot and enter these weights and moment/1000 values in the 
proper sub-columns in the Eroblem Form on page 6-7. 

Step 3: Proceed as in Step 2 to account forthe passengers in seats 3 and 4. Enter the weight 
and value of moment11000 in the proper columns. 

Step 4: Again proceed as in Step 2 to account for the amount of fuel carried, and enter the 
weight and moment/1000 values in the proper columns. 

Step 5: Once more proceed as in Step 2 to account for the baggage to be carried and enter 
the figures in the proper columns. 

Step 6: Total the weight columns. This total must be 3368 Pounds(1528 Kg) or less. Total the 
Moment11 000 column. 

DO NOT FORGET TO SUBTRACT NEGATIVE NUMBERS. 

Step 7:  Refer to the Center-of-Gravity Moment Envelope (page 6-8). Locate the loaded 
weight of your airplane on the left scale of the graph and trace a line horizontally to the right. 
Locate the total moment/1000 value for your airplane on the bottom scale.of the graph and 
trace a line vertically above this point until the horizontal line for weight IS Intersected. If the 
point of intersection is within the shaded area, your aircraft loadlng IS acceptable. If the polnt 
of intersection falls outside the shaded area, you must rearrange the load before takeoff. 
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FIXED BALLAST 1 
The MZOR has provisions for a fixed ballast located in the tailcone at Fuselage Station 
209.5. Some aircraff with EFIS, TKS & other systems, may require all or a portion of the 
fuced ballast to be removed in order to stay within the weight and balance center of gravity 
envelope. 

1 EQUIPMENT LIST I 
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 Aircfaff 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 FA4 approval. 

Positive arms are distances af3 ofthe airplane datum. Negative arms are 
distances forward of the airplane datum. 

Asterisks C) affer the item weight and arm indicate complete assembly jnstallations. Some 
major components of.the assembly are listed and indented on the lines followmg. The 
summation of the major components will not necessarily equal the complete assembly 
installation. 

REV. E 9 - 95 ISSUED 6 - 94 



AIC reg.: AIC Type: AIC S IN :  WO: 

OY-ELW M20R 29-0045 A1010 
Date: Item: Of: AC TT: AC TC: 

02-04-2012 728 0 
1Ye keep our cuslbmers fly@ 

EASA Part 145 Approval D1<.145.0020 

Previous Aircraft Empty weight at date: 9. ma- 
WEIGHT ARM MOMENT 

DATA: 2317,OO 43,36 100465,OO 

DESCKlPTlON TYPE SERIAI. No. WEIGHT ARM 

---- LBS. INCH -~-- 
OVED ! E M S :  REMEMBER -minus in frorlf o welg 1 --.. 

KX165 551 79 -5,70 X 1-0 
KLNSOB 20518 -6,30 X 14,h.O 
J(T76A 133066 -3,lO X 14,40 
81 0435-(501 0006 --I ,  10 X 16,50 
KA92 01 727 -0,60 X 117,96 
C1105 NIA -0,40 X 41,50 
AT3000 0018195 -0,50 X 4,OO 

X 

i\lEW AlRCI:Al"T EMPTY WEIGH'I' 23'12,OO LBS. 
NEW AIRCRAFT CENTER OF GRAVI'TY 43,62 INCI-I 

IPS. ARM. Flas onlv to decimals. ! 
-- .- 

Support Staff signat~lr -. - . - .- - t .- .. -- - - - 
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SECTION VII 
AIRPLANE AND SYSTEM DESCRIPTION 

Acquiring a working knowledge of the aircraft's controls and equipment is one of your 
important first steps in developing a fully efficient operating technique. This Airplane and 
Systems Section describes location, function, and operation of systems' controls and 
equipment. It is recommended that you, the pilot, famii~arize yourself with all controls and 
systems while sitting in the pilot's seat and rehearsing the systems operations and fllght 
procedures portions of this manual. 

&RFRAMEJ 
The M2OR is an all metal, low wing, high performance airplane. The fuselage has a welded, 
tubular-steel cabin frame covered with non-structural aluminum skins. Access to the cabin 
Is provided by a door located on the rlght 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 win The airfoil varies from a 
NACA 632-215 at the wing root to a NACA 64,412 at the wing $, modified by an inboard 
leading edge cuff. 

An aerodynamicall designed cover is attached to the wing tip and contains the win 
navigation, anti-coh;sion and optional recognition lights. Wraparound stretched forma 
skins cover the wlng; 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 horizontal stabilizer assembly and the rudder 
and elevator surfaces. The entire empennage pivots around attaching points on the aft 
fuselage to provide pitch attitude trim. 

The tricycle landing gear allows maximum vision and ground maneuvering. Hydraulic disc 
brakes and a steerable nose wheel aid in directional control during taxiing and ground 
operations. The landing gear is electrically retracted and extended. A warning horn, a ear 
position indicator on the floorboard and a green "GEAR DOWN" light help prevent inafver- 
tent gear-u landings. A manual emergency gear extension system is provided in the event 
of e1ectricat)failure. 

The aircraft has dual fli ht controls and can be flown from either the pilot or co-pilot seat. 
Dual pairs of foot ped& control rudder and nose wheel steerin mechanisms. Push-pull 
tubes, rather than conventional cable/aullev svstems, actuate aa-metal fliaht control sur- 
faces: Rod-end bearings are used throu' ho& the flightcontrol systems. ~ h & e  bearings are 
simule and reauire little maintenance otter than occasional lubrication. Soecialiv desianed 
alurhinum-allov extrusions, that uermit flush skin attachment, form the leadina daes d the 
rudder and elevators. A spring-loaded interconnect device indirectly joins alleibn aFd rudder 
control systems to assist in lateral stability during flight maneuvers. Longltudlnal pitch trlm IS 
achieved-through a trim control system ihat p6otsthe entire empenna e around tailcone 
attachment points. A variable down-spring located in the tailcone and a%obweight 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 aileron to aft win spar outboard of wing flaps. 
The ailerons link to the control wheel through push-pull tu%es and bellcranks. Counter- 
weights balance the system. 

Elevator System 

Elevator construction is essentially the same as that of the ailerons. Both elevators attach to 
the horizontal stabilizer at four hin e points. Push-pull tubes and bellcranks link the elevators 
to the control wheel. ~ounterwei~\ts balance the elevators. 
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Rudder System 

The rudder attaches to the aft, vertical 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 empenna e pivots around its main hinge points. The 
system consists of a manually operated (electriczfoperation o tional) actuator that operates 
a series of torque tubes and universal 'olnts connected to a Pack screw on the aft tailcone 
bulkhead. A trim control wheel located between pilot and co- ilot seats, allows pilot to set 
stabilizer trim angle. Trim posilon Is Indicated by an electric3gauge (LED) located in the 
lower, center Instrument panel. The Indicator is controlled by a potentiometer. This indicates 
stabilizer position relative to the aircraft thrust line. 

Rudder Trim System 

The M20R is equipped with an electric rudder trlm system which allows the pilot 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 o erated by a split, toggle switch located above the throttle 
on the pilot's panel. The split switci is a safety measure that greatly reduces the possibllky 
of a runaway trim situation. The electric trim indicator (LED) is located adjacent to the to gle 
swkch. A potentiometer controls the rudder trim position indicator. Takeoff position is wfhin 
the last 3 Ilghted segments on the right end of the indicator. Rudder force varies from 
negligible (with trim to the far right) to mild (with trlm setto the third segment from the rlght). 
Cruise setting wlll result in the trlm indicator being slightly left of neutral. A high speed 
descent will result in an even more left of neutral position. 

Wing Flaps 

The wing flaps are electrically operated and interconnected through a torque tube and 
bellcranks. Total flap area is 17.98 square feet. 
Nominal travel is 0 to 33'. Llmit swttches prevent travel beyond these limits. Wing flap 
position is controlled by a pre-select switch located on the lower center console. Also 
located on the center console is a fla! position indicator showing which preselect posltlon 
has been selected: full up, takeoff (10 ) or full down positions. A potentiometer controls the 
flap position indicator (LED). Generally, aircraft trim requirements will change with use of the 
flaps. Lowering of the flaps wlll cause a nose down pitching condition which can be easily 
corrected by application of nose up trim. Conversely, retraction of the flaps, from a trimmed 
flight condit~on, will causea nose up pitching condition. Use of flaps should always be within 
the operational limits established in SECTION 11. The flaps are very effective in lowering 
landing speed and can be used to slow the aircraft to approach speeds. 

The instrument panel is designed to provide functional grouping of all flight, radio, engine 
instruments, switches and controls required to operate varlous systems., All flight instru- 
ments are grouped on the shock-mounted panel directly in front of the llot Power plant 
instruments are grouped into two clusters and located to the rlght of the light Instruments. 
The radio panel Is In two sections, slightly left and forward of co-pilot'sseat. The annunciator 
panel and optional radio console are on the left section of the radio panels. The circuit 
breaker panel is located on the far right, in front of the co-pilot's seat. 

FLIGHT PANEL (% INSTRUMENTS 

Flight instruments operate: (1) by barometric pressure or barometric-impact air pressure 
differences, (2) by variations in electric current due to mechanically varied resistance, (3) by 
air drawn into an evacuated case or (4) by reference to the earth's magnetic field. 
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I 
FIGURE 7 - 1 FLIGHT PANEL (29-0001 THRU 29-01 69) 

1. CLOCK - (SIN 29-0001 thru 29-01 69) (Refer to Figure 7-1) 
The electric, digital, panel mounted clock, may be used and set by the followin rocedures: 
Three buttons are located below d~g~ ta l  face of clock and ident~f~ed as STARTI~~OP, CLEAR & 
MODE. 
Normal or Ela sed time. 

MODE - PUS! to sw~tch from normal time to ela sed time. 
STARTISTOP - Push to start or stop seconds wgen 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 STARTISTOP button to select either 12 or 24 hour mode. 
- Push CLEAR to select hours (hours flashing/minutes steady) or minutes (hour 
- stead /minutes flashing) for settin 
- Push &TART/STOP to increase e]t&r hours or minutes until desired time is set. 
- Push MODE to return to normal time. 

1. CLOCK (SlN29-0170 thru 29-0199) Refer to Fi ure 7-1A) 
The e!ectric, dg~tal ,  panel mounfedDAVTkON ~ode?800  clock, may be used and set by the 
following procedures: 

The SEL button selects what is to be displayed on the four di it window and the CTL button 
controls what is being displa ed Pressin select se uentia?ly selects GMT, Local Time , 
Elapsed Tjme and back to G ~ T . ' T ~ ?  con801 button Aarts and, resets Elapsed T~me when 
momentarily pushed . Normal operailon of the M800 cannot acc~dentally reset time. 

SETTING GMT 
Select GMTfor displa in the four digit window with the SEL button. Simultaneousl press both 
the select and controYbuttons to enter the set mod?.,The tens of hurs digit wi!l &art flashing. 
The control button has full control of the flashing d~gl t  and each button push ~ncrements the 
digit. Once the tens of hours IS set, the select button selects the next digit to be set. After the 
last di it has been selected and set with the control button, a final push of the select button 
exits tFe mode. The lighted annunciator will resume its normal flashing, Indicating the GMT 
clock is running. 
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I I 

SETTING LOCAL TIME 
Select Local Time, LT) using the SEL button. Simultaneousl push the SEL and CTL buttons 
to enter set mode t h e  tens of hours digit will start flasFin8 ?he set operation is the same ~s 
GMT except that minutes are already synchron~zed wtth t e GMT clock and cannot be set in 
~ o c a /  Time. 

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

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. 

I counting UP. 

2. AIRSPEED INDICATOR 
The airspeed indicator registers airs eed in knots. The air pressure difference between the pi- 
tot tube and static ports on each sicre 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 withthree pointers to indi- 
cate hundreds, thousands and tens-of- thousands of feet. Barornetrrc pressure is sensed 

7 - 6 REV. G ISSUED 6 - 94 



MOONEY 
M20R 

SECTION VII 
AIRPLANE AND SYSTEM DESCRIPTION 

through the static ports. A knob adjusts a movable dial a small window on the face of the main 
dial, to indicate local barometric pressure and to cor;ect the altimeter reading for prevailing 
conditions. 

5. TURN COORDINATOR 
The turn coordinator operates from an electric power source. The turn ,coordinator is inde- 
pendent of the flight reference g ~ s .  The turn coordinator displays var~atron ~n roll and yaw to 
he pilot by, means of a dampe mrn~ature arrcraft silhouette d~splay - thls provrdes the prlot 

wrth essent~al lnforrnat~on to execute a "proper turn". 

6. GYROSCOPIC HEADING INDICATOR DG) 
The vacuum operated directional gyro disp a s arrplane heading on a compass card in rela- 
tion to a fixed simulated airplane image !!dl index The directional indicator ma precess 
slightly over a period of time. Therefore, the compass card should be be set in acprJance with 
the ma netic compass just prlor to takeoff and occcas~onally checked and read usted on ex- 
tendedqlights. A knob on the lower left edge of the instrument 1s used to ad ust /he compass 
card to correct for any precession. A slaved flux gate compass is optional; iflinstalled and ON 
will keep the DG corrected during 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 er minute. This indicator has a single needle and two 
adjornrng scales that read from 0 to 20g0 feet per mlnute. 

8. AUTOMATIC DIRECTION FINDER (INDICATOR) (ADF) 

9. NAVIGATION INSTRUMENT NO. 2. 

10. (OPTIONAL) Stormscope, Second Altimeter, etc. 

I I. MANIFOLD PRESSURE 
The manifold pressure gauge is of the dire,ct reading type. The gau e is calibrated in inches of 
mercury (Hg) and lndlcates the pressure ~n the rnductron air manigld. 

12. TACHOMETER 
The tachometer is an e!ectronic meter which counts ignition pulses. The instrument is cali- 
brated In englne revolutrons per minute (RPM). 

13. FUEL FLOW 
Fuel flow gauge - an e!ecti-ic instrument operating from information rovided b a fuel flow 
transducer. The au e lnd~cates fuel flow beln used by the en ine f)he FT-10l~system w11I 
deprct the cpantb oyfuel used when the "US&" button 1s pusg\ed: 

14. AMMETER 
Ammeter indicates batte charge or discharge. A PUSH for VOLTS button is available to show 
buss voltage rf desrred. %Itage IS read on a separate scale usrng 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 transmrtters, permitting minimum current flow through fuel quant~ty lndrcator and 
maxlmum pornter deflect~on. Instruments are cal~brated rn port~ons of tank volume. 

17. VACUUM INDICATOR Indicates operating vacuum pump pressure. Location varies 
on oanel. 

18, OIL PRESSURE 
Electrical instrument - uses a transducer as a reference. Calibrated in pounds per square inch 
(PSI). 

19. OAT (Outside Air Temperature) 
Outside arr temperature gau e prov~des pilot with free stream outside air temperature in O C. 
Locat~on may vary on pane? 

20. EXHAUST GAS TEMPERATURE EGT) 
A thermocou~le arobe, located at lunckion of # I .  3 & 5 exhaust a i~es ,  transmits temperature I 
variations to the ind;cator which serves as a vjsual aio during leanin EGT varies with fuel-air 
ratlo, Dower and RPM. Enarne o~erat~on wlthln BLUE ARC, dur~na cyi'mbs, arov~des skfflc~enr 
fuel to keep engine power-withiri proper temperature range. Locaion varies on panel. 
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I 21. OIL TEMPERATURE 
Oil temperature aauae - an electric instrument connected to an electrical resistance bulb on en- 1 gine. TemperatuTe changes of en ine oil changes electrical resistance, thergb allowing more 
or less current to flow through mBmtlng gauge. Instrument is cal~brated rn F? 

22. CYUNDER HEAD TEMPERATURE 
Cylinder head temperature indication is controlled by an electrical resistance ty e temperatur, 
orobe installed in cvlinder number 2. The indicator receives Dower from aircrale~ectrica~ sv 
tern, Instrument is 6alibrated 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 jn five-degree.increments and is encased in li uid filled 
lass and metal case. It is e upped with.compensat~"g mag?ets, adjustable from fro3of kse .  

Wccess to cornpass light angcompensating ma nets is prqv~ded by plvoted covers. No mainte- 
nance IS reauired on maanetic compass excep? an occas~onal check on a compass rose, ad- 
justment of the compensEtion screws (i necessary) and replacement of the lamp. 

25. HOUR METER 
Hpur,meter : located on baggage compartment bujkhead and indicates elapsed time while en- 
glne IS runnlng. Locat~on may vary depending on Installed systems. 

26. RADIO INSTRUMENTS 
Refer to SECTION IX for the description of the radiolnavigation configuration installed in this 
alrcraft. 

27. ALTITUDE PRE-SELECT OPTIONAL 

28. MASTER WARNING LIGHT - When any RED warnin li ht on the panel shows that a sys- 
tem or component is malfunctioning, this MASTER W A # N ? I ~ ~ ~  ~lluminates In approximately 
15-20 seconds after any annunciator light begins to show a malfunction. Pilot should identify 
the source s stem warnlng 111 ht on the annunciator then PUSH the MASTER WARN light (It 
contains a F ~ S H  switch undler the li ht). M A S T E ~  WARN li ht will extinguish for ap roxr 
mately 2 mi"ufes or until the next sysflem malfunction warningyight on the annunciator iurr 
nates. Repa~r inoperable system prlor to next flight. 

I SWITCHES & CONTROLS] 

1. MAGNETOfSTARTER SWITCH 
Ma nefo/Starter switch combines both i nition and starting functions. Turning i nition key 
clo&lse through R, L, and BOTY to STA%T positqn and then ushlng forward on !ey and,re- 
ce tacle en a es starter. Releasing key when englne starts alkws switch to return, by sprlng 
acton, t6 B&W position. 

2. RADIO MASTER SWITCH 
Switch ooerates a relav suo~lvina oower to the avionics buss. Since relav is eneraized to turn 
avionics buss OFF,,fairure bf iejay boil will still allow electrical power to avionics b&s. Ener iz 
ina starter automaticallv eneralzes relav and disconnects all avlonlcs from buss. Electric ti; 
s$tch on control whed, is tigd to avioriics buss and will not operate unless RADIO MASTER 
and T ~ I M  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 
Master switch o erates battery relay which controls battery power (selected battery) to main 
buss. This switcff cuts ALL s h l ~  oower OFF, exce~t cabin overhead liahts, baaaaae comoart- . , - .  - - "  
ment light and electric clock. 

' ' 

5. OPTIONAL - RotatingIFlashing Beacon, etc. 

6. STROBE LIGHT STROBE LITE)SWITCH/CIRCUIT BREAKER 
Strobe light combinaiion switch/circuit breaker turns wing tip and tail strobe li his ON. Shouir 
short occur, the combination switch/circuit breaker will automatically trip to 8 e  OFF position. 

7. NAVlGATlON LIGHT (MAV LITE) SWITCH/CIRCUIT BREAKER 
Navi ation light combination sw,itch!circuit,breaker turns wing ti and tail navigation li hts ON. 
~ h o d d  a short occur, the combination sw~tchlc~rcu~t breaker w i  automat~cally tr~p toghe OFF 
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position. The lareshield and panel li hts are also tumed on when this switch is ON. Control 
dimming of eiker glaresh~eld or paneflights w~th rotat~ng sw~tches on lower console. 

8. RECOGNITION LIGHT (RECOG LITE) (If installed) 
Recognition ligh! cornbinatlon switch/circuit.breaker turns recogntion light ON. Should a short 
occur, comb~nat~on sw~tch/c~rcu~t breaker w~ll autornat~cally tnp to OFF poslt~on. 

9. TAXI LIGHT (TAXI LITE) SWITCHES L & R) 
l o .  LANDING LIGHT (LOG LlTE SwITcLEs (L & R) 
Select and ush split switches to lurn desired set of lights ON..Push syitches.OFF t? turn de- 
sired set of &ghts OK Liyhts should be operated only for shon tlrne per~ods whlle not in fllght to 
preclude overheating o lamps Over load protection is achieved by circuit breakers in panel. 

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

PASSswitch may be held de-pressed until landicg gear is cornplet&ly retracted. 

- CAUTION - --- 
Activation of landing gear safety override switch overrides the safety features 
of airspeed safety switch and CAM cause landing gear to start retracting while 

aircraft is on ground. 

12. LANDING GEAR SWITCH 
Electric gear switch identified by its wheel sha ed knob, is a two-position switch. Pulling afl 
and lowering knob ~bwers landing gear while puiing aft and raising knob raises landing gear. 

1 NOTE] 
Failure to  "Pull" knob out prior to movement may result in a broken switch. 
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FIGURE 7 - 2A SWITCHES/CONTROLS (SIN 29-0170 thru 29-0182, 
29-01 84 thru 29-01 99) 

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

14. FLAP POSITION INDICATOR 
Wing flap position is electrically indicated b the LED) flap indicator, located on flight anel 
The intermec!iate mark an lens is the flap T & E O i F  setting; Signal is tranprnitted,to lnBcatoi 
thru a potentiometer attached to flap mechanism. Posrtlon s~gnal 1s transmitted to lndlcator by 
resistance readings. 

15. RUDDER TRIM 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 
r~ght. 

16. RUDDER TR!M POSITION INDICATOR 
Rudder trrm pos~tron 1s electr~cally indicated on an (LED) indicator located adjacent to switch. 
Sisnal 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 operatin en ine at reduced power in case of engine 
driven fuel Dump failure, IS provided. The guardeJsw8ch (lift guard) can be pushed ON to Op- 
erate engine (at reduced pbwer) if required. ------- - CAUTION - ------- 

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 swltch connects the fuel boost pump through a voltage regulator to 
provide engine primlng capability prior to engine start and to provide a means of purging fuel 
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vapor from fuel s stem durin extreme temperature situations, either environmental sources or 
from engine hearsoak srtua#ons. 

18. STAND-BY VACUUM (STBY VAC) SWITCH. 
When HIILO VAC annunciator light illuminates stead or flashin ), the vacuum o erated gyro 
instruments are considered to be unreliable. S&Y VdC switch saould be turned b ~ .  Refer to 
Airborne Servrce Letter, No. 31, located m Sectron X. 

19. PlTOT HEAT SWITCH/CIRCUIT BREAKER 
Pitot heat combination switch/circuit breaker turns heatina elements within pitot tube on. 
Should a short occur, the combination switch/ciycuit breaker bill automatiqall trip to OFF posi- 
t~on. "PITOT HEAT" annuncrator lrpht w~ll illumrnate "BLUFwhen swrtch IS &N and current IS 
flowing through pitot heater. On gome export aircraft, annunciator will illuminate 
when swltch is OFF and will not be illuminated when ON and draw~ng current. 

20. PROPELLER DE-ICE PROP DE-ICE) SWITCH (If installed . 
See SECTION IX for o erAing procedures. (29-0001 thru 29-Old9) 
NOT USED ON FIGU~E ZA. 

"AMBER" 

21. ELEVATOR TRIM (ELEC TRIM)SWITCH 1 
Switch is normall left in ON positionand serves as both a circuit protector and a master dis- 
connect for the eyectric trim system In the event of a malfunctron. The Radlo 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 throffle 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. ull control aft to decrease engine 
RPM. Contro1.i~ a vernier ty e and fine adjustmevts of Fibh can be obtained by turning knob 
clockwise to Increase ~ ~ d a n d  counter clockwise to decrease RPM. Knob should not be 
turned IN any closer than .030n to .060" to panel nut face. 

24. MIXTURE CONTROL 
Mixture control allows pilot to adjust the fuel-air ratio (mixture of the englne. Push control for- 
ward to enrichen mixture. PUII control full aft to close idle cuto4, shutting down engine. Control 
is a,vernier.type and fine adjustments of mixture can be obtained by turnin knob clockwise to 
enrrchen mlxture and counterclockwise to lean. Knob should not be turnedll~ any closer than 
.03OU to .060" to panel nut face. 

25. WING FLAP SWITCH 
Fla switch, on console operates the electricall actuated wide span wing flaps. The flap 
swich incoroorates a o;e-select feature for T A ~ ~ O F F  and EULL DOWN ~os~tions. Move 
switch down'to first detknt osition to btain TAKEOFFflaps (107. Move swjtch to full down po- 
srtlon to select FULL D O ~ N  flaos 133% When flao switch is moved UP to either TAKEOFF DO- 
sition or FULL UP position the ilaps will retract tdthe selected positron. 

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

26. ALTERNATE STATIC SOURCE VALVE 
Pull alternate staticsource valve full aft to change source of static air for the altimeter airspeed 
and yertical speed indicator from outside of aircraft to cabin interior. Airspeed and altimeter 
readrngs are affected sl~ghtly when alternate statlc source is used (See Charts In SECTION W. 
27. PARKING BRAKE CONTROL 
Depress brake pedals and pull parking brake control to set parking brake. Push parking brake 
control In to release parkrng brake. 

28. CABIN VENT CONTROL (Fresh Air) 
Puil cabin vent control aftto open valve in mixing box connected to cabin air inlet NACAvent lo- 
cated on the right side of the airplane. Optimum use of cabin vent control is described in the 
Cabin Environment Sectron. 

29. CABIN HEAT COMTROI - - - . . - . . . . . -. . . - - . - . . . - - 
Puil cabin heat control to turn cabin heat on. To lower cabin ternperahre, cabin heat control is 
pushed forward toward the OFF position. Optimum use of cabin heat control is described in the 
Cabin Environment Section. ' 

ISSUED 6 - 94 REV. G 7 -  11 



SECTION VII 
AIRPLANE AND SYSTEM DESCRIPTION 

MOONEY 
M20R 

30. DEFROST CONTROL 
Pull defrost control to decrease airflow to !ewer cabin area and increase ai1:flow to windshield 
ducts m the front of lareshield area. Optimum use of the defrost control is described In the 
Cabin Environment tection. 

31. MIKE JACK (Hand Held Micro hone) (EMERGENCY MIC. AND PHONE JACK) 
Plug hand held microphone jack i nk  this plug and place microphone in holder located on front 
of lower console. 

32. TRIM CONTROL WHEEL 
Rotating tri.m control wheel forward lowels nose during flight; reanvard 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 floorboard, is a three position valve which allows pilot to select 
either left or riaht d e l  tank. Turnina valve OFF. shuts off ALL fuel to enaine. At full throttle en- 
gine will stop %om fuel statvation ifi 2 to 3 seconds. 

34. GEAR DOWN POSITION INDICATOR (Floorboard) 
The ear-down osition indicator near back of fuel selector valve pan aft of center console 
has ho,marks rhat ali n when [&din gear is down and il!uminate$when GREEN G E A ~  
DOWN light is ON. A re8-white striped deal shows when landing gear IS NOTin the down posl- 
tion. 

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

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 MEMMory switch. 

Indicates fuel flow bern used at glven power settmg, fuel used fuel remaining and/or trme re- 
mainin since last fuel &ing if memory switch has been left 0I\j and system has npt been RE- 
SET. dPtional systeys 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 TRANSRRlrPER (EL SWITCH (ARMION) 
Place in ARM position for routine operation. Refer to2LT description elsewhere in this section 
on proper and lawful usage. 

46. ALTERNATE AIR (ALT AIR) 
Automatically o ens when lndu'ction air s stem becomes blocked for any reason. Ma be 
ODened manual6 bv ~ul l ina knob aft. AM BE^ annunciator liaht will illuminate when alternaL air 
door is open. . . ' - 
47. BATTERY SELECT SWITCH - BAT TIBAT 2 
This switch allows pilot to select either, battery as primary for any flight. Batte #I is normall 
used for o~erations. The batten, not beina used is recharaed throuah a trickle 2arae system. - - .  
is recommended to switch batferies occ5sionally. 

- 
48. FUEL FLOW MEMORY SWITCH (OPTIONAL FOR SIN 29-0001 thru 29-0169 
Normall left in "ONr', position at all times so that 'Fuel Used' information is retainedfrom one 
flight to Yhe next, until reset. Memory swltch may be turned OFF to prevent battery drain if air- 
craft is to be stored for extended periods of time. (Some OPTIONAL Fuel Flow" systems do not 
contain a memory switch.) 
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48. EMERGENCY BUS SWITCH (29-0170 thru 29-0199) 1 
(Optional when Stand-by Alternator is installed) 

-' 

When Low Volta e annunciator light illuminates, steady or flashing, pull 70A BAT circuit 
breaker and PUS# EMERG BUS swltch ON to bring Stand-by Alternator on Ilne. I 
49. CIGAR LIGHTER (CAUTION 28 volts) I 
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. Thls lndlcator IS for pre-fllght check only. 

51. OPTIONAL - INTER-COM CONTROL PANEL 

52. OPTIONAL EQUIPMENT SWITCH(ES) 

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

I 
I ANNUNCIATOR 8( SWITCH PANEL I 

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 le ends may not be active, see descriptions below). Defective bulbs must 
be replaced prior to ffght. Includes MASTER WARN light on SIN 29-0170 thru 29-0199 

3 LEFT FUEL 
4 RIGHT FUEL 
Left and/or r~ght, fuel annunciator llght (RED) comes on when there IS 2-112 to 3 gallons (9 5 to 
11 4 Ilters) for SIN 29-0001 thru 29-0169, 6 to 8 gallons (23 to 30 3 I~ters) for SIN 29-01 70 thru 
29-01 99, of usable fuel remalnlng ~n the respective tank 
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5. SPEED BRAKE 
llluminates AMBER when speed brakes are extended. 

10. ALT VOLTS 
A RED light indicates improper voltage supply. A FLASHING RED light indicates alternator 
voltage output IS below load re uirements or no voltage from alternator; a STEADY RED light 
indicates overvoltage or trippe~voltage relay. 

11. SPARE 

12. START POWER 
llluminates RED when the starter switch or rela has malfunctioned and the starter is engaged 
while the engine is running. Shut the englne of; as soon as practaable. 

1 3. STBY VAC 
llluminates AMBER when Stand by Vacuum Switch has been selected to ON. 

14. REMOTE RNAV 0 tional) 
llluminates when DMb Bis selected and optional RNAV system is not functioning. 

15. SPARE SIN 29-0001 THRU 29-01 69 
15. EMERGLNCY BUS S/N 29-01 70 TdRU 29-01991 (OPTIONAL 
llluminates when the E$RG BUS switch is selected ON to bring ktandby Alternator on line. 

7 - 1 4  REV. G ISSUED 6 - 94 



MOONEY 
M20R 

SECTION VII 
AIRPLANE AND SYSTEM DESCRIPTION 

16. BOOST PUMP 
Illuminates BLUE when the Electric Fuel Boost Pump is selected ON. Li ht comes on hi h in 
tensity when HI BOOST switch is ON and low intensity when LOW B O ~ S T  switch is 08. ; - 

SWITCH PANELS & ANNUNCIATOR PANELS WILL VARY WITH AIRCRAFT 

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

17. ELT SWITCH (29-0001 THRU 29-01 69) 
17. MARKER BEACONS (29-01 70 thru 29-01 99) 
Illuminates applicable colors as arrcraft passes over marker beacons on approach. 

18. OPTIONAL SWITCHES 29 0001 thru 29-01 69) 
1 8  NAVIGATION sELEcTlo/l LIGHTS (29-01 70 fhru 29-01 89) 
Illuminates as the pilot selects the navigation system desired. Varles with installed equipment. 

19. ELT SWITCH (29-01 70 thru 29-01 99) 

20. OPTIONAL SWITCHES (29-0170 thru 29-0199) 

I GROUND CONTROL I 
NOSE GEAR STEERING 

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

TAXIING AND GROUND HANDLING 

The aircraft can be easily taxied with minimum use of brakes. Minimum turning ladius js 40 ft. 
(12.0 m) r~ght & 48 ft. (14.4 m) left, wlthout use of brakes. A MANUAL tow bar 1% provlded t8 
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 I 
CONSTRUCTION 

Landina aear leas are constructed of chrome-molvbdenum tubular steel, heat-treated for 
greaterstyength Znd wear resistance. Main gear leg &aching oints pivot in bearing s~rfaces 
on forward and stub soars. The nose aear mounts on cabin rubular steel frame and enalne 
mount. Rubber discs ih all gear leg ascemblies absorb shock of taxiing and landing. 

- 

RETRACTION SYSTEM 

Landing gear is electrically retracted and extended. The landin gear switch operates a land- 
ing gear actuator relay. Pull wheel-shaped knob out and move 8to u per detent to raise land- 
ing sear. However an Airs eed Safety Switch, located on left fusegge side adjacent to the 
pi ot s left knee and,connecfed to the airspeed indicator, is incorporated into the electrical sys- 
em to prevent landln ear retraction while on the ground and until a safe takeoff speed (ap- 

is reached. A properly rigged up-limit switch will stop landing gear in proximately 60 +/-5 88) ' 

its retracted poscion.,Move control knob to its lower d,etent to lower landing gear. A pro erly 
rigged down-limit swltch will stop landlng gear actuating motor when pro,per force has geen 
exerted to hold landing gear in the down-and-locked,pos~tion. Bun ee sprlngs preload retrac- 
tion rnechanlsm ~n an overcentel osition !o assist ~n holding l a n h g  gear down. A, landing 
pear safety by-pass switch overri& is provided, next to the gear,switch should landing gear 
all to retract. Depress and hold this swrtch to manually bypass airspeed safety swrtch 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 i n  down 

position during these operations. 

WHEEL BRAKES 

Main gearwheels incor orate self-adjusting, disc-type, dual puck, hydraulic brakes. The pilot's 
rudder oedals have In&vidual toe-actuated brake cvlinders llnked to the rudder oedals. De- 
pressin' both toe edals a d  pulling parking brake &ontrol, on console, sets the biakes. Push 
oarkma%rake contol forward to release brakes. 
It is n<t advisable to set parking brake when brakes are overheated, after heavy braking or 
when outside temoeratures are unusuallv h14h. Traooed hydraulic fluid may expand with heat 
and damage the system. Wheel chocks indtiedowns shoild be used for long-term parking. 

EMERGENCY EXTENSION SYSTEM 

A manual, emergency gear extension, mechanism is provided to allow emergency lowerin of 
landing gear. The control mechanism 1s located between and aft of pilot and co-pllot seats. ?he 
RED lever rnust.be reJeased and pulled up (rotated aft) to enga e the manual emergency ex- 
tension mechanism. The mechan~sm has a sprin retracted pu#cable which manually drives 
!he gear actuator to extend landing gear. 12-20 pt$ls are required to fully exte?d and lock land- 
ing gear down. The electrical extension or retract~on system will not operate if the manual ex- 
tension lever is not properly positioned down. 

WARNING SYSTEM 

The landin ear warnin slstem consists of: 1) landing gear condition lights, GREEN for 
GEAR DO&&" and  RED!^^ GEAR UNSAFE" and 2 a warnin horn, activated when landing 

pear is not downland-locked and throttle is appioxima?e,y 314 incl  from id!e position. The green 
ight shows continuousl when landing gear IS fully extended. The red light shows whenever 
landing gear is in transitor not locked down but is OFF when landin gear is fully retracted. A 
visual gear-position indicator located on floorboard aft of the fuel seyector, shows that landing 
gear is down when indicator marks align. The gear down light is dimmed when navigation light? 
are turned on. 

STEERING 

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

- CAUTION - 
The nose wheel must not be swiveled beyond 11' left o r  13' right of center. To 

exceed these limits may cause structural damage. 

pziq 
BAGGAGE COMPARTMENT 

The ba gage corn artment is located aft of rear passenger seats. The standard compartment 
has 20.% cubic feeP(.59 cum.) of bag age or cargo space. A maximum of 120 pounds 54 Kg) 
may be loaded in this area. There are%oortiedown straps provided. Passengers shouldnot be 
allowed to occupy this space: 
Additional car o space 1s available by removing rearseat, bottom cushion and seat back cush- 
ion/cover [folcfseat back forward and slide seat cover UP and OFF frame. Store cushions as 
desired). ' 
To fold rear seat back down pull lock in (left side frame Pull seat frame from pivot rods. Place 
pivot rods into portion of seet frame tgat carpet is attacked to. Slide frame down until approxi. 
mately bottomed out. Pull seat back release handle UP to move catch down. Pivot seat bac 
forward & down into seat cushion cavity. 
Both rear seats can be folded down together or independent of each other. 
The stora e area located aft of the top of the aft baggage compartment bulkhead (hat rack) is 
restricted yo 10 pounds (4.5 Kg). 
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CARGO RESTRAINT 

Cargo tiedown rin slclevis pins are to be inserted into holes rovided in web of front seat rails. 
The car o belts at?ach to these rrngs and to standard seat befl hamess to retaln cargo. Referto 
Figure #4 for typrcal restraint. --- - CAUTION - 

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

SEATS I 1 
The front seats are individu- 
ally mounted and ma be ad- 
lusted fore and a); to frt 
~ndrv~dua l  comfort prefer- 
ences. The front seat back 

osition. 
koth optional front seat con- 
figuratrons allow vertical seat 
height adjustment b turning 
right side hand cranl!to raise 
or lower the entlre seat as- 
sembly. 
The rear seat backs have 
four (4) adjustment posi- 
tions. Each seat can be ad- 

Jbut~~b~"p"$~,"~e,"p' gf, trh: FIGURE 7 - 4 CARGO RETENTION (TYPICAL) 
spective release handle lo- 
%&?& %$nlg/tlir?& 6pktw0afd spar. This al- 
lovs adjustments from approximately 10' to 
40 recllne ~ O S I ~ I O ~ ~ .  SINGLE POINT ADJUSTMENT I 
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ward the unrestricted shoulder or "open: side of the harness, upon forward impact. Referto Fig- 
ure 7-5 for proper seat beltlharness adjustment. 

I DOORS, WINDOWS & EXITS / 
CABIN DOOR 

Access into cabin is provided by a door located on right side of fusela e. This door.has inside 
a"d outs~de operating handles. Ouislde door handle can be locked w181 a ke specifically pro- 
vided for it. The door has two latchrng mechanisms, one located at the top ovdoor and one at 
the aft center of door. 
should the door come open in flight flying qualities of the aircraft will not be affected. Proce- 
dures for closing door in flight are cdntained in SECTION Ill. 

PILOT'S WINDOW 

A pilot's storm window is located in the left main cabin window. This window is enerall used 
for fregh air for prolonged ground o .erations or as re uired during adverse weatiler condtions. 
The wlndow should not be openedlln flight above I& KIAS. 

EMERGENCY EXITS 

Tjle CABIN DOOR is the rirnaly erne ency eAt from the cabin. If a sluation e*ts where a probable off 
alrport land,ng will occur, h e  door sho% ld unlatched to preventjammlng dunng land ng. 

The BAGGAGE compartment access DOOR can be used as an auxilia exit. The door can be 
opened from the inside even though locked. To open, pul l  off small A% cover, pull out latch 
In and pull Red Handle. 

To verify re-engagement qf latchin mechanisy; open outside ha.ndle full , close inside handle 
to en age p ~ n  into cam slide of lagh mechanism; insert latch prn Into d a f t  hole to hold Red 
~andye down. Replace ABS cover. Operate outside handle ~n normal method. 

piiq 
GENERAL 

The engine installed is a Teledyne Continental Motors 10 550-G( * ), normally aspirated 
fuel injected engine. The following designation describes engine : 

I .  Denotes "FUEL INJECTED 
0 .  : benotes B OPPOSE^" (refers to the horizontally opposed cylinders) 
550 . . , Denotes piston displacement in "CUBIC INCHES" 

Denotes a specific equipment configuration 
G( * ) *  ~ e f i r  to TCDS f i r  engine coniguration required. 

The engine operates 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 throttle knob re ulates manifold pressure' push the knob forward to in- 
crease the setting; pull the knob aff to leaease the setting. A verikerthrottle control is optional. 

The propeller control with its crowned BLUE knob, controls en ine RPM through the pro eiier 
governor. Push the k iob  forward to increase engine RPM; pull tile knob aft to decrease ~ h .  
The mixture control, with its RED fluted knob. establishes the fuel-air ratio (mixture). Push the 
knob full forward to set the mixture to 
Pull the knob to its maximum aft travel 

full-rjch, pull the knob gradual1 aR to lean the mixture. 
~osit ion to close the idle cut-off%alve to comoletelv shut 

down the engine. Precise mixture se!tihgs can be.established by observing the EG'T gau'ge on 
the p~lot's Instrument panel whlle adjusting the m~xture control. 

The optional throttle, ropeller and mixture controls are vernier type and fine ad'ustment e n  b 
mad,e b turning knots clockwise or counter-c!ockwise. The vernier co,ntrols should be rigge 
wlthin .$30 to ,060 in. from panel nut face. Rapid movement or large adjustments can be made 
bv oushina button on end of control and oositionina confro! where desired. The non-vernier 
throttle ha5 an intergrai friction device. 

' 
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be made by pushing button on end,of contro! and positioning control where desired. The 
non-vernler throttle has an intergral frtction device, 

ENGINE INSTRUMENTS 

Engine instruments operate electricall , except manifold pressure, through variations in resis- 
tance caused by pressure or temperayure changes or by variatio?~ in current output caused 
b varying engine RPM or alternator output. The tachometer receives rts signal from the Hall 
e8ect 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 eng,ine instrument read- 
rngs IS essential for selectin o timum control sett~ngs and for maintarnrng maximum cruise 
fuel economy. (Refer to S E ~ I ~ N  II for Limitations). 

ENGINE OPERATION AND CARE 

Life of an engine is determined by the care it receives. Maximum efficiency and en ine service 
life can be expected when a good maintenance program js followed. Poor: mainienance re- 
sults in faulty enqlne ~erformance and reduced service Irfe. Efficient enatne oaeration de- 
mands careful atfentioil to cleanliness of air fuel oil and maintaining o ergting tern eratures 
within re uired limits. Servicin of the engiie shbuld be accom lishefonly b quaffied per- 
sonnel. ~ % e  minimym grade,opfuel for this, engine is 100 LL or 1t0 octane avialon gasoline, If 
the clrade resuired is not avatlable, use a hiaher rated fuel: never use a lower rated fuel. Ooera- 
tional procedures for adverse environmenGl conditions can be found in engine mainten'ance 
and operator's manual. 

OIL SYSTEM 

The en ine has a full-pressure wet sump oil system with an 8 quart (7.57 liters) capaci A 
conven?ional dip stick IS providAd for detemining qil quantity. The oil system is depicted in%?- 
ure 7-6. The propeller governor boosts en ine 011 pressure for operation of the propeller. t 
controls or1 pressure going to the propeller {ub to marntatn or change propeller blade angles. 
This oil flows through propeller shaft to reach the propeller. 

LUBRICATION SYSTEM 

I 

FIGURE 7 - 6 OIL SYSTEM SCHEMATIC 
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BREATHERFORCRANKCASE 
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 magneto drive couplings. The left magneto incorporates an im- 
pluse cou fin . As the,rubber bushings in the drive gear turns the coupling drive lugs, counter- 
wei hied fat& awls lnslde the coupling cover engage plns on the ma neto case and hold 
bacf! the !atch pkte u$il forced inward b the chplin cover. Whe" !he la?ch plate is released, 
the coupling spring s Ins the magneto da f t  through @s neutral poslt!on and #e breaker opens 
to produce a hlgh volL e sur e In the secondary coil. The spring actlon permrts the latch plate, 
p a  net and breakerto%e deiyed through a lag angle of 30 degrees of drive gear rotation dur- 
lng?he engrne crankln eriod. Two iobes.on the breaker ,cam roducetwo sparks per revoiu- 
tion of thedrive shaft. R#er engine Is,runyng, counter-weights told the latch pawls away from 
the stop pins and the magneto shaft is drlven at full advance. 

The engine tiring order is 1-6-3-2-5-4. Ignition harnesses are connected to the magnetos so 
right magneto fires the upper lu s on the right side and lower plu s on the left. The left ma 
net0 fires the upper plugs on Pheqeft and !ewer plugs on the right.ffhe magneto cases, spa% 
plugs, harnesses and connections are shlelded to prevent radlo Interference. 

AIR INDUCTION SYSTEM 

The engine air induction system 
consists of a NACA flush- e air 
inlet duct located or; front s k w e r  
cowling. The air inlet duct incor- 
orates the air filter housing. This 

Rousing contains a throw-away, 
paper canister type air filter ele- 

NACA AIR INLET 
ment. 

A secondary or alternate air 
source for combustion air is pro- 
vided. This air inlet has a spring 
loaded door which normally re- 
mains closed. If the air filter or in- 
duction air inlet should become 
restricted, the alternate air door 
will automatically open. Warmer 
air will then be drawn from the en- 
gine compartment. There will be a 
reduction of engine power when 
the alternate alr door IS open due 
to lower inlet air pressure and 
higher air temperature. When- 
ever the alternate air, door is 
o en a switch will activate the 
"~LT'AIR" annunciatqr light on 
the panel to alert the pllot. 

ICING PROTECTION 

Continued operation of the jnduc- 
tion system in the event of intake 
air being obstructed is provided 
by activation of the alternate air 
system. The alternate air is auto- 
maticall or manually controlled. 
When txe door is opened, unfil- 
tered, relative1 warm air from 
englne compa{ment, IS admltted 
Into the lnductlon system. 

EXHAUST SYSTEM 
SCHEMATIC 

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 muffler 
and out an exhaust pipe on the right side of aircraft. A short tailpipe attaches to the end of each 
exhaust plpe. 

The muffler has a heat shroud around itwhich serves as a cabin air heater. Outside ambient air 
IS forced into the cabin heater by forward velocity. Air flows around the muffler, plcking up heat 
and is then carried to a cabin heat J-box moun ed on the firewall. When cabln heat IS not re- 
auired, the air continues to flow around the muffler for coolina and is dumoed overboard 
through the cabin heat J-box outlet duct. 

- 
FUEL INJECTION 

The fuel injection system is of the multi-nozzle, continuous fiow type which controls fuel fiow to 
match engine requirements. An change in air throttle position, engine speed or a combination 
of these causes changes in fue! pressure in direct relation to englne requirements. A manual 
mixture control is provided for precise leaning at an altitude and power setting. A fuel flows s 
tern is installed for digital readout of fuel flow in alkns per hour. However, fuel flow is  NO?^; 
be used as reference for manual leaning. Use t i e  EGT gauge for this purpose. 

The continuous-flow system permits the use of a typical rotary vane ump with intergral relief 
valve. With this system there is no need for an intricate mechanism g r  timing fuel injection to 
the engine. The fuel injector pum is equipped with a separator where va or IS se arated by a 
swirling augmentpr system from tRe liquid fuel and returned to the tank sekcted. ~ l e f u e l  injec- 
tor pump forces llquld fuel Into the meterlng unit assembly. 

The fuel metering unit/air throve controls the amount of intake air admitted into the intake 
manifold and meters the propocionaie amount of fuel to the fuel manifold valve. The assembly 
has three control unlts, one for air, In the alrthrottle assembly, and two forthe fuel control unit. 

The manifold valve 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 !n the manifold valve (one port 
for each fuel nozzle line). The manifold valve also serves to orov~de 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 one per c linder) are ''air bleed' type fuel nozzles which spra fuel directly 
into the intake oort oithe cvlinler. When enaine is runnina, flow throuah the nozz!e is continu- 
ous and will en'ter the cylinaer combustion chamber whefithe intake calve opens. 

Since the size of the fuel noples are f!xed, the amount of fuel flowing throu h them is deter- 
mined bv the oressure aoolied. For this reason, fuel flow mav be accurate8 determ~ned bv 
measurihg fuel pressure af the manifold valve. 

' 

ENGINE COOLING AIR 

Ram air is drawn into the forward art of upper cowl and flows down, around the cylinders using 
several baffles to control air direcion. Hot air, off the cylinders, exits cowl thru lower cowl open- 
ings, located on either side of engine lower cowl, immediately forward of the firewall. 

ENGINE STARTING SYSTEM 

En ine starting is provided by a 24 volt starter. A starter engaged warning light (START 
P O ~ E R )  is incorporated as standard equipment in annuciator pane. lgnttlon IS provided by an 
impulse coupled magneto. 

The engine firing order is 1-6-3-2-5-4. The ignition harnesses are connected to the ma netos 
so the right ma neto fires the upper plu son the right side and lower plu s on the left. l%e left 
magneto flres t fe  upper plugs on the le# and the lower plugs on the righ?. 

ACCESSORIES 

ALTERNATOR 

Standard electrical power is supplied by a gear driven, 28 Volt, 100 ampere alternator. 

An optiona I gear driven, 24 Volt, 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 
fli h i  instrhments. Air entering vacuum-powered instruments is filtered: hence, slu ish or er- 
rayic operation of vacuum drlven instruments may Indicate that a clogged vacuum #er IS pre- 
venting aded uate air intake. A vacuum annunciator li ht is provlded to monitor system 
o eratron. Reyer to Airborne Service Letter No. 31 locate1 in Section X. 
&e Stand-by Vacuum pump is also driven from ihe en ine accessory case, but is coupled 
throu h an electrrcaliy actuated clutch. Another stand-by bacuum pump system electric) IS In- 
stalle8 in the tailcone. The pilot must PUSH a panel mounted rocker switch b N  for either 
Stand-by Vacuum system to be operable. 

EXHAUST GAS TEMPERATURE PROBE 

The exhaust gas temperature EGT). robe measures exhaust gas temperature as it.exits the 
exhaust valves into the exhaua manlgld. The EGT probe vanes electr~cal current (ylliamps). 
based on exhaust gas temperature and supplies thrs to an EGT au e located on Instrument 
panel. The EGT gauge is used as the primary source to lean fuePmi%re. 

1 PROPELLER 1 
The propeller is a three blade, metal, constant speed unit. Propeller rotational speed (RPM) is 
maintained by a balance of air load, oil pressure and engine'rotational forces. The propeller 
Vem,or retulatesa flow of high ressure englne 011 to a plston In the propeller dome. The pis- 
on,Is l~nke by a sliding rpd and Fork arrangement to prppeller blades. Governor 011 pressure, 
actlna on a piston and sprlns, Increase propeller blade pitch, thus decreasing propeller and en- 
gine RPM. As oil 
crease propeller 

ressu're isreduced, dentiifu al twisting moments on the 
&lade prtch and rncrease R P ~ .  

pFopeller blades de- 

In cruise, always use the power setting charts provided in SECTION V. 

( FUEL SYSTEM I 
Fuel is carried in 'iyo integrally sealed sections of the forward, inboard area of wing. Total us- 
able fuel capacity 1s 89 U.S. allons 337 Ilters). There are sump drams at the lowest polnt In 
each tank for taklng fuel samaes to check for sed~ment contam~natron or condensed water ac- 
cumulation. 

The recessed three osition fuel selector valve aft of console, on the floor, allows pilot to set 
selector valve to LER tank, RIGHT tank or OF'F position. 

The gascolator, located at right of selector valve, in the floorboard, is for draining condensed 
water and sediment from lowest point in iuel system before first fli ht of the day and after each 
refueling. The gascolator sump can be used to dram the selectechel tank. 
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Fuel is delivered, by the engine driven pump, to a throttle bodyfuel injector where pressure is 
regulated and the correct volume of fuel is metered to each cyhnder of the engne. 
Fuel not needed by the engine is returned to the tank from wh~ch ~t a drawn. 

An electric Fuel Boost Pump is provided which has the capability of o eratin engine at partial 
power in case of engine driven puel pump failye. The p m p  is ?ntro/ed by &? switches. The 
BOOST PUMP switch is. to be used for primln englne durlng normal startrng procedures 
(See SECTION IV) or purgrng fuel vapor from s &em when environmental condit~ons or a heat 
soaked engine may requlre ~t .  See SECTIO~ 111). The BOOST PUMP switch connects the 
pump through a voltage regulaL for correct pump output. A uard on the 'HIGH BOOST* 
switch revents inadvertent operation and must be lifted for swfch operation. (See SECTION 
Ill). "HI&BOOST is to be used when engine dri"en fuel p u ~ p  has ma!functioned and will pro- 
vide sufficient fuel for part~al power operatton unt~l a precaut~onary landlng 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, fue! quantity gauges. The masfer sbitch actuates the fuel quanti Indicator 
system to de~lc t  an lnd~cat~on of fuel remarnrna In each tank. Vents rn each fuel tan?: allow for 
overflow and'pressure equalization. 

- 
The o tional, visual fuel uantiy,indicators, jn each wing, are to be use for PARTIAL FUEL LOADPNG only and  NOT?^^ pre lrght lnspect~on purpose. 

Fuel Flow indicating system jnstalled) indicates thevolume of fuel bein used, total fuel used 
or fuel remaining or time remalnln? Optional fuel flow systems are avai/lable, and each do not 
lndlcate the same type data. The uel flow memory swltch can be shut off ~f alrcraft 1s to be 
stored for long periods of time. 

( ELECTRICAL SYSTEM I 
ALTERNATOR & BAlTERY 

Two 24-volt, 10-ampere-hour storage batteries (in the tailcone) and one 100 ampere self- 
rectifvina alternator faroduces 99 amos) suaolies electrical Dower for eouiament oaeration. ( 
The No.7 battery, left side of tailcone,'isrnormally used as th6 rimaty to s'ustain the electrical 
svstem and to start the a~rcraft. The No. 2 batterv. rioht side of Pailcone. 1s normallv considered 
a5 backup and is kept in a fully charged conditi6ri b? trickle charge, thiough a di6de system. 

Should the No. 1 battery be depleted to the point of being unable to su ply adequate power for 
system needs it may be de-selected from the system and No. 2 bagery selected on line by 
pshing thembker switch marked BAT-l/BAT-2 on the circuit breaker panel, from the BAT-1 to 

AT-2 osit~on. The MASTER switch still contrb~s battery ower to the buss from either posi- 
tion. &h the BAT-l/BAT-2 switch in the No. 2 position tRe No. 1 battery will be rechar ed 
(trickle charged) through the d~ode system. Alternate between # I  & #2 batter~es, as deslrecf to 
keep both actlve. 

Astandard Ammeter which has a "PUSH for Volts" button depicts battery charge or discharge. 

SCHEMATIC (See FiGURE 7-9) 

The voltage regulator adjusts alternator out ut to current load while ma.intaining a constant 
voltage level. Avolta e warning l~ght illurninayes steadrly when voltage lrm~ts are exceeded (~e. 
voltage sp~kes) and fashes when the voltage 1s low. 

CIRCUIT BREAKER PANEL (See FIGURE 7-10) 
(Illustration depicts typical C/B panel; may wary from your aircraft) 

Push-oull or rocker switch-circuit breakers automaticallv break the electrical current flow if the 
g t e m  or unit receives an overload to prevent dama 6 to electrical wirin e main clrcult breaker pane! is in the extreme r ig8 panel. Figure iT-18'il!ustrates a typical 
rnarn crrcult breaker anel w~th its push- ull clrcurt breakers. Rocker switch-clrcu~t breakers are 
at the bottom and l e i  of the pilot's flighPpanel. 

The alternator's push-pull circuit breaker on the maln breaker panel, furnish an emergency 
overload break between the alternators and the power buss. Since the alternator is incapable 
of out ut in excess of circuit breaker capacity, a trlpped breaker normally indicates afault within 
the alfernator. 

The,alternator field has apush-pull circuit breaker to furnish an emergency break in the alterna- 
tor fleld exc~tatlon clrcuit In the event of alternator or voltage regulator malfunct~on. If regulator 
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I-IGURE 7 - 9 tLtCfRlCAL SCHtmATlC 

I 

output,voltage exceeds lirnlts, the overvoltage warning light illuminates steadily and the alter- 
nator f~eld c~rcu~t breaker tr~ps. 

Resetting the alternator field circuit breaker should reset alternator. If the circuit breaker will not 
reset, contlnue fl~ght wlth rnlnlrnum electrical load. The fli ht w~ll be continued uslng only batter\( 
oower. caution is advised to not drain both batteries if egectrical power will be required befr 
iou aie able to land. Land when practical to correct the rnalfuction. 
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1 - 
]NOTE1 

The circuit breakers installed in the 
panel may vary depending on 

installed equipment. 

I ANNUNCIATOR PANEL 

The landing gear, low fuel, speed brakes, 
alternate air, propeller de-ice and pitot heat 
lights are grouped in the upper annunciator 
anel. The vacuum malfunction, alternator 

!ail start power, stand-by vacuum, remote 
R ~ A V  are grouped In the lower annunciator 
panel. 

A test and dim switch are also found in the 
panel. each of the lights and switches are 
discuksed elsewhere in this Section. 

I ELT PANEL 

I The ELT Panel houses the remote ELT 
Switch and orovides room for other 

riquired for optional avionics 
(See SECTION IX for Avionics I ~ & i e ~ s i n s t i i e d  in this aircraft). 

p%%!=l 
INSTRUMENT & PLACARD LIGHTS 

All placards are floodlighted by lights from 
the glareshield. There are two rheostat 
knobs on the ri ht hand radio panel. The left 
control re ulafes intensity of the placard 
lighti.ng. ~ i e  ri ht controi provides avionics 
and lnstrumenali hting. Rotating the knobs 
clockwise turns 8~ and increases light in- 
tensity. 

L 

FIGURE 7 - 10 CIRCUIT BREAKER PANEL 
(TYPICAL) 

MAP LIGHT 

The map li ht switch is located on the cen- 
ter of the piyot's and co-pilot's control wheel. 

CABIN LIGHTING 

Two sets of overhead lights illuminate the cabin. 

- CAUTION - 
?.----- 

The Cabin Light rocker switches are connected directly to battery. 

All asqen er overhead lights are controlled b a Master Light switch located on the pilot's arm 
res! With &aster Llght Swrtch ON, indivlduaYoverhead,cabln lights are controlled by rocker 
swdches located on each passen er's arm rest (excluding front seat passenger). Front seat 
passenger's light switch is locatedlforward of cab~n door h~nge on side panel. 

EXTERIOR LIGHTING 

Conventional,navigation and hi h intensi strobe lights are jnstalled on the w(n tips and on 
the ru,dder tra!Ilng edge strobe $ht only)Ddnding i n d  Tax! lights are instaled inge  right ~ n d  
left wln leading ed e Qplit switches are used to control either the left or right tax1 or andlng 
lights. AI exterior lig%t'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 re uired for night operation but should be 
turned OFF when taxiing near other aircraft or flying in ?og or clouds. The conventional position 
l~ghts must be used for all n~ght operat~ons. 

I CABIN ENVIRONMENT I 
HEATING & VENTILATION 
SYSTEMS 

Four venti!ating systems proyide 
cab~n env~ronmental condit~ons 
which can be controlled to pilot and 
passenger individual preferences: 

FRESH AIR -One source of outside 
air enters cabin through air ducts on 
both sides of fusela e. This outside 
air is always availahe through ad- 
ustable outlets (Wemacs) near PI- 
lot's and co-pilot's knees. 

CABlN VENT - When the CABIN 

CABlN HEAT - Fresh air, heated by 
engine exhaust muff and cool alr 
from alr duct on C O - ~ I ~ O ~  s~de can be 
individually controlled and mixed to 
desired temperature b use of the 
Cabin Vent and Cabin lyeatcontrols. 
Pulling cabin heat control supplies 
heat to cabin and defroster system. 
HoJ and cold air may be mixed by 
ad ust~n both heat and vent con- 
trojs. ~Rese  controls may be ad- 
justed anywhere between full open 
and full closed. 

OVERHEAD VENTILATION - 
Cabin overhead ventilatin system 
works independently of catin heat- 
in and ventilating system. Fresh air 
e$ers a NACA duct on dorsal fin 
and is controlled by individual out- 
lets above and between each seat. 
A master air vent control re ulates 
flow of air throu h ,the inc8vjdual 
overhead outlets. Qhls control I? lo- 
cated between the pliots & co-p~lots 
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 w~ndshield interlor surface anv tlme the heat andlor fresh alr valves are o~ened. 
Pulling the defrost control Full AFT decrea J s  flow to the cabin, turns defroster blower ON and 
forces maxlmum alr to flow through the defrost ducts. 

I PITOT PRESSURE h STATIC SYSTEM I 
A pitot tube, mounted on lower surface of the left wina, picks up ram air for airspeed indicator. / 
pifot heater prevents pitot tube icing when fl in icmoisture-iaden air. A itot system drain 
valve is located on the forward,bol?om skin of txeflefi wing to fuselage fillet. s/latic ports on each 
s~de of the tailcone sup I stat~c air pressure for the altlrneter, the alrs eed ~ndlcator and verb 
cal speed indicator. ~ s f a t c  system drain valve is located on fuselage gottom skin below the left 
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side, tailcone access door and is used to drain mo~sture that might collect in static system lines. 
An alternate statlc ressure source valve handle IS rnstalied I? the Instrument panel belowJhe 
prlot's control wh,eershaft. Alternate sta!lc air IS taken from wrthln the cockprt and w!ll affect fll ht 
Instrument readlnas. Performance varfatlon charts In SECTION V deolct the difference 8e- - - 
tween primary and'alteinse static indications. - 

I STALL WARNING SYSTEM ( 
The electrical stall warning system uses a vane-actuated switch, installed in,left,win leading 
edae, to enerarze stall warnrna horn located In the cabln. The stall warnma swltch IS adlusted to 
pr6vide auralkarning at 5 to TO KlAS before actual stall is reached and Gill remain on'untii air- 
craft flight attitude is changed toward a non-stalled condition. 

l NOTE l 
Do not attempt to adjust prestall warnlng speed by bending the vane. This part 

has been heat treated and cannot be bent without damaging or breaking the 
vane. 

1 OXYGEN SYSTEM I 
An ootional four-olace oxvaen svstem orovides suoolementarv oxvaen necessarv for continu- 
ous Ri  ht at high altitud6.-An dxygen'cylinder is'located in 'the kquipment baq, accessible 
througi a remqvable anel on,the aft \?/all of the ba gage compartment or through the stan- 
dard external, ngh: SI&, panel In the tallcone. A comFlned pressure regu/atorlshutoff valve, at- 
tached to the cvllnder. automat~callv reduces cvllnder oressure to the dellverv oressure 
required for ope6ting altitude. The o*gen cylindei filler vdve is located under a sljririgloaded 
door aft of the baaaaae door. 
A pilo!'s oxygen pitercontains a c iinder pressure au e, on the pilot's arm rest, effective1 a 
quantlty gauge, and a control knoi, below arm resf w/~ch is mechanrcaily connected to Me 
shutoff valve at the cylinder. The su ply of oxygen can thus be shut off from the cockpit when 
not required. When the cqntrol is in h e  "ON" position,s$ficient oxy en flow is available at the 
rnaxmum alrplane operatrng alt~tude (see Sectlon II Llmltatlons) whfe at lower altitudes the re- 
ducina valve automaticallv economizes the flow to conserve oxvaen for lonaer duration or for 
future'availability, without*requiring any action by the pilot. (See'Fig. 7-13) - 
Four oxygen outlets are rovided in the overhead panel between the pilot's and co-pilot's seat 
for the convenrence ofaRoccupants. Oxygen flows from the outlets only,when a mask hose IS 
connected. Four partlal re-breathing type masks are provided, each wrth vlnyl plastlc hoses 
and flow indicators. The threepassenger masks are of the d,isposable type, The pilot'smask is 
a permanent type wlth a built-ln mrcrophone for ease of radjo comrnun~cat~on while usln oxy 
aen. To use the mask-mlcroohone. connect ~ ts  lead to the mlcroohone lack located left of b e  in: 
gtrument panel, in place of he aircraft or headset microphone lead, and key the switch on the 
control yoke. . 

The oxy en cylinder (com osite) when fully charged contains 115.78.~ of %viatorrs breathing 
oxygen Q~pec NO. ~ I L - o - ~ R ~ o )  under a oressure of 1850 PSI at 21 c (70 0. 
Fillicg pressures will vary, however, due to ambient tern erature in filljng'area Bnd the rise of 
temperature resultlna from compression of the oxygen. gecause of thls, merely fillrna to 1850 
PSlwiil not necessarily result in a properly filled cylirider. Fill to pressuresindicafed onFig. 7-1 2 
for amblent temperatures. 

llllllll/I//////l// 
I /  WARMING // 

/////////////////// ,.,.,...,,,...,.... 
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 
Xemperature PSlG lemperature PSlG 

F 

FIGURE 7-12 - OXYGEN FILLING PRESSURES - 
1 NOTE 1 - 

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 inspection at an FAA approved repair 
station. 

For FAA reauirements concernina suo~lemental oxvaen. refer to FAR 91.32. Su~~lemental 
oxygen sho~ild be used by all occ~panti when cruisi6ij'above 12,500 feet. It.is often advisable 
to use oxvaen at altitudes lower than 12.500 feet undercondrtions of niahtflvina, fatiaue, or De- 
riods of p'fisiological or emotional disturbances. Also the habitual a6d eicegsivebse of'to- 
bacco or alcohol will usually necessitate the use of oxygen at less than 10,000 feet. 

The oxy en duration chart (Fig; 7-!3) should be used in determining the usable duration (in 
hours) opthe oxygen sup ly in t e air anefor the chosen cruising alt~tude. The following proce- 
dure outlines the metho8of finding tRe 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 dro vertically down to the heavy line, marked 30 000 ft.. 

3. From this point on the heavy line folPow the trend of the cuwed lines, down to the horizon- 
tal line representing cruise altitude. fhen 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. 7-13 at 28,000 ft: however, cruising at 
20.000 ft. would permit an oxy en duration of 7 hours and55 minutes (k 7 13). 
Li ht crew loads and relatively fbw altitudes will permit o en durations o&he chart. Such du- 
ratons can be calculated by determi?in.g the duration a%$,000 feet (by step? 1 and ?,above) 
and multiplying b the "duration multiplier" shown on the ri ht of the a roprlate~ruisin alti 
tude. Example plot only at 1600 PSI has 11.25 hours durajon at 30,08ft. Duration MUI! lie; 
of 2.4for 20,0d0 ft c~ivei26 hours and 54 minutes duration. Oxygen durationsoff the chagob- 
viously exceed the'a~r~lanes 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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I VACUUM SYSTEM I 

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 maln vacuum pump oper- 
ates when engine is runnin . The standard stand-by vacuum pump is coupled to the engine ac- 
cessory drive but the elec#ically activated clutch 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 taiicone when the opt~onal, No. 2 alternator is installed. 
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A vacuum system malfunction, is shown to the pilot b a RED, HI/LO VAC ,annunciator li ht A 
FLASHING annunciator llght Indicates LOW VACUJM and a STEADY !I ht indicates ~ I G H  
VACUUM. In either case, vacuum operated Instruments are to be conslc?ered UNRELlABLE 
and use of stand-by vacuum um 1s recommended. The STBY VAC legend on the annuncfa- 
tor will be illuminated when tRe S?BY VAG switch is ON. 

1 EMERGENCY LOCATOR TRANSMllTER I 

On the unit itself is a three osition selector switch placarded "ARM" "OFF, "ON". The "ARM" 
position is provided to set rhe 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 u,ntjl the switch is 
manually moved to "OFF". "ARMV,position IS selected when the transmltter,ls ~nsta!led at the 
facto and swltch should remain In that posltlon whenever un~t is installed In the airplane. 
The "8~,"position 1s provided so unit can be used as a portable transmitter or,rn the event the 
~ u ~ ~ ~ a t l c  feature was not triggered by impact or to perlodlcally test the funct~on of the trans- ,, ,,t,e,. 

Select the "OFF position when changing battery, when rearming the unit if it has been acti- 
vated for any reason, or to discontinue transmission. 

p~~ 

] NOTE I 
If the switch has been placed in the "ON" position for any reason, the "OFF" 

position has to be selected before selecting "ARM". If "ARM" is selected 
directly from the "ON" position the unit will 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 rovided to allow 
transmitter to be cpntrolled frorn,i?side cabin.,The pilot's remote switch is pkcarded "ON", & 
"ARM".,The un~t will start transmlclng wlth swltch in "ON" posltlon and will stop when remote 
sw~tch 1s returned to "ARM" positron during cockpit checkout. 

- 
I NOTE I - 

If for any reason a test transmission is necessary, the operator must first obtain 
permission from a local FAA or FCC representative (or other applicable 

Authority) or in  accordance with current regulations. Test transmission should 
be kept to a minimal duration. Testing of ELT should be conducted only during 

the first five (5) minutes after any hour and no longer than three (3) audible 
sweeps. 

The ELTshould be checked during the round check to make certain the unit has not been acci- 
dentally activated. Check by tuning a racy0 receiverto 121.5 MHz. If there is an osci!lating/warbling 
sound, the locator may have been activated and should be turned off ~rnmed~ately. Reset to 
"ARM" position and check again to insure against outside interference. 
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1 INTRODUCTION 1 

This section contains facto recommended procedures for proper ground handling, routine 
care and servicing of your #ooney. 

It is recommended that all aircraft undergo a complete inspection (ANNUAL) each twelve cal- 
endar months. In addition to the recommended ANNUAL inspection aircraft operated com- 
mercially (for hire should have a complete ins ection every 100 hours of operation. All 
ins ectons must be pe,rform~d by adesi  natecfrepresentative of the FAA or the Aviation 
~uPhority of the country in which the alrcrajis licensed. 

The FAA may require other inspections by the issuance of airworthiness directives a plicable 
to the airplane, enaine, pror~eller and other components. It is the responsibi~itl of the 
owner/operatorto e6sure compliance with all applicable Airworthiness Directives and, recom- 
mended "MANDATORY" Moonev A~rcraft Serv~ce Bullet~ns/lnstructions. When inspections are 
repetitive the ownerloperator should take appropriate steps to prevent inadvertent non- 
compl~ance. 

Scheduling of ALL maintenance is the responsibility of the ajrcraft operator. A eneral knowl- 
edge of the aircraft is necessary to perform day-*o-day seryce procedures an% to determ~ne 
when non-routine or unusual servlce or shop maintenance is needed. 

Service jnformation in this section of the manual is limited to service procedures which the op- 
erator w~l l  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 fojlow a planned schedule of lubrication and preventive maintenance based on cli- 
matic and flying cond~t~ons encountered in your locality. 

Keep in touch with your Mooney Service Center and take advanta e of his knowledge and ex- 

I 
perience. He knows your airplane and how to maintain it. ~houlc?an extraordinary or difficult 
groblem arise concerning the repalr or upkeep of our Mooney, consult,the Product Su 

epartment Moone Aircraft Cor oration Louis gchreiner Field, Ke i~ l i le ,  TX. 78028. %: 
phone: ~ r e a  Code (t!30)-896-6008(ext. 2d92) or (830) 792-2092. 

Service & Maintenance, Illustrated Parts and Sewice Bulletin/Service Instruction Manuals for 
your airframe and systems (excluding Avionics & Navigation) may be obtained from your Moo- 
ney Servlce Center. 

Avionics and Navigation Systems information should be obtained from the applicable manu- 
facturers. 

Engine information should be obtained from Teledyne Continental Motors, P.O. Box 90, Mo- 
bile, AL 36601, USA, Telephone, (205) 438-341 1. 

REV. G ISSUED 6 - 94 



MOONEY 
M20R 

SECTION Vlll 
HANDLING, SERVICE AND MAINTENANCE 

TOWING 

For manewering the aircraft in close quarters, in the hangar, or on the ramp, use the manual 
tow bar furnished with the aircraft loose equipment. The towbar attaches to the nose gear 
crossbar. One man can move the aircraft providing the ground surface is relatively smooth 
and the tires are properly inflated. 
When no towbar IS available, or when assistance in moving the aircraft is required, push by 
hand: 

(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. 
" " N N N N  

"CAUTION " 
N N N N N N 

Exercise care not to turn the nose wheel st Rs po[mal swivel an le of 11' 
Left or 13O Right otcenter. Exceedmg t E  turn Lmds shown on t f e  N r n  

indlsator may ctsuee structural damage. 

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 tail tiedown point is part of the tail skid. 

TO TIE DOWN AIRCRAFT: 
a. Park the airplane facing the wind. 
b. Fasten the co-pilot seat belt through the flight control wheel. Pull seat belt snug 
so flight controls are immoblllzed. 
c. Fasten stron ground-anchored chain or rope to the installed wing tiedown 
eyebolts, and $ace 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 necessarv to raise the aircraft off the around: 
a. install iack obints in tiedown mountina h6les outboard of each main aear. 
b. Use st;?nd&d aircraft 'acks at both wi ig hoist points (wing tiedown eyebolt 

receotacles) outboardof the main aears. While holdina iack ~ o i n t  in place, raise -. . 
jack'to firm@ contact jack point. 

c. Place a jack under front jack point (Sta. - 5.51) to lift nose wheel. 
d. Raise aircraft, keeping wingsas nearly level as possible. 
e. Secure safety locks on each jack. 

"A,"""" 

"CAUTION " 
"""""N 

Do not raise the aircraft on jacks out of doors when wind velocity is over 8 
KTS. When lowering aircraft on jacks, bleed OR pressure on all jacks 

simuttaneously and evenly to keep aircraft level as it is lowered. - - -- 
1 NOTE 1 - -- 

individual wheels may be raised without raising entire aircraft. Wheels not 
being raised should be chocked fore and aft. 
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REFUELING 

Integrally sealed tanks, in forward, inboard sections of wing (LH & RH), carry the standard 
fuel quantity. With aircraft positioned on level ground, service each fuel tank after flight with 
100 octane or IOOLL aviatlon rade asoiine. The fuel tank is considered full when fuel 
completely covers bottom ofstandfpipe. 

The optional, visual fuel uantky indicators on top of each w!ng tank should be used as a 
reference for partial refuJing only. These gauges will not Indlcate the tank's total capacity 
above 30 gallons of fuel. 

Before filling fuel tanks, when lannin a maximum weight flight configuration, consult the 
Weight & Balance Record (S&TIONQ/I) for loading data. 

N N N N N N 

"CAUTION " 
N N N N N N  

Never use aviation fuel of a,lower grade than 100 octane or 100 LL avgas. 

Fuel samples from the sump draln of each tank should always be taken before the first flight 
of the day to check for water, sediment or other contamination. It is recommended taht fuel 
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. 

///l//IIII/I/IIl//l 
//WARNING// 
'illlllllllllllllfi 

Allow five minutes after refuelin for water and sediment to settle in tank and 
fuel drain valve before takgng fuel samples or draining gascolator. 

Tank sump drains are near each wing root, forward of the wheel wells. A small lastic cup is 
supplied as loose equipment for obtaining fuel samples. To collect a fuel sampk, insert cup 
actuator prong into sump drain receptacle; push upward to open valve momentarlly and 
drain fuel Into cup. If water is in fuel, a distinct line separatin water from gasoline will be seen 
throu h transparent cup wall. Wafer, bein heavier, will seltfeto bottom of cup, whlle colored 
fuel wfl remain on top. Continue taking &el 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 system gascolator is on the cabin fioor, forward of co-pilot's seat. To flush system 
and lines leading from wing tanks to selector valve, turn selector handle to the left tank 
positlon and pull fuel drain valve for about five seconds. Repeat procedure for rlght tank. Be 
sure fuel drain valve is returned to closed position and drain valve is not leaking. 

--- 
]NOTE1 --- 

Use recommended engine break-in procedures as published by engine 
manufacturer. 

ENGINE LUBRICATION 

Operate and setvice new engine within limitations given in SECTION II and per TCM 
Maintenance and Operators Manual. 
Before every flight, check engine oil level and replenish as necessary. 
The oil filler 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 newl overhauled engines should be operated on aviation grade mineral o,il during 
the first 25 &OURS of operation or until oil consumption has stabilized. The a~rcraft is 
delivered from Mooney with multi-viscosity mineral oil. Single viscosity mineral oil may be 
added to multi-viscosity mineral oll if necessary. 
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The engine is equipped with an external, full Row, oil filter. Engine oil change Intervals are 
recommended at each 50-HOUR INTERVALS if small capacity oil filter is Installed. If large 
ca ci oil filter Is installed, the oil change Interval may be increased to 100-HOUR 
IN~R?:ALS provided the oil filter is re laced every50 hours. The external oil filter element is 
recommended to be replaced at 50-$OUR INTERVALS in all cases. 

N N N N N N  

"CAUTION " 
N N N N N N  

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 oil should be de!erred 
until after engine has been overhauled. When changing from mineral oil to additve or 
compounded oil, after several hundred hours of operation on mineral oil, take the following 
precautionary steps: 

a. DO NOT MIX additive oil and mineral oil. Drain mineral oil from engine, change filter 
and fill with additive oil. 

b. DO NOT operate englne longer than FIVE HOURS before again changing oil. 

c. Check oil filter for evidence of sludge or plugging. CHANGE oil and REPLACE oil fiiter 
element every 10 HOURS if sludge is evident. Resume normal oil drain periods after 
sludge conditions improve. 

Your Mooney Service Center will change engine oil in addition to performing all other service 
and inspection procedures needed when you brlng your airplane in for its 50-hour; 100-hour, - - 
or annual inspections. 

N N N N N N  

"CAUTION " 
N N N N N N 

Excessive oil sludge buildup indicates that the oil system needs servicing at 
less than 50-hour intervals. 

When changing or adding oil, the following grades of oil are recommended: 
Multi-Viscosity . . . . . . . 15W-50 or 20W-50 * 

* Refer to the latest edition of TCM Maintenance and Operators Manual for approved brands 
of oil. 

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 air filter clean cannot be over-emphasized. A clean 
filter promotesfuel economy and longer englne life. Thedry-type filtercan usually be washed 
six to eioht times before reolacement is necessarv. Reolace the aaaer induction alr filter 
every 503 HOURS or at OM€ YEAR intervals, whichevei occurs firit. ' 

1. To clean the dry-type induction air filter: 

a. Remove engine cowling. 
b. Remove filter element. 
c. Direct a jet of air from inside of filter out (opposite normal airilow). Cover entire 
filter area with air jet. 

N m N N N N  

"CAUTION 
N N N N N N  

Do not use 81 compressor unit with a nozzle pressure greater then 100 PSI. 

d. After cleaning, inspect filter for damage. Discard if filter or gasket is damaged. 

ISSUED 6 - 94 8 - 5  



SECTION Vlll 
HANDLING, SERVICE AND MAINTENANCE 

MOONEY 
M20R 

--- 
( NOTE I --- 

If filter shows an accumulation of carbon, soot, or oil, continue with cleaning 
steps e through h. 

e. Soak filter in nonsudsing detergent for 15 minutes; then agitate filter back and 
forth for two to five minutes to free filter element of deposits. 

--- 
I NOTE [ --- 

A Donaldson 0-1400 Filter Cleaner is also recommended. Do not use 
solvents. 

f. Rinse filter element with a stream of clear water until rinse water is clear. 

g. Dry filter thoroughly. Do not usea light bulb or air heated above 180° F. for filter 
drying. 

h. jnspect for damage and ruptures by holding light bulb inside filter. If damage is 
ev~dent, replace f~lter wlth a new one. 

GEAR & TIRES 

The aircraft is equipped with 6-ply, Type Ill, standard-brand tires and tubes. Keep main gear 
tires inflated at 42 PSI 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 retract~on/extenslon cycles (5 
minimum) be done any time any tire is replaced to assure that no interference exists during 
the cycle. 

N N N N N N  

"CAUTION " 
N N N N N N  

After any landing, other than a smooth touchdown and rollout, when aircraft 
is above 3200 Lbs (1,4152 Kg), the aircraft should undergo the Gear System 

Operational Inspection as outlined in M20R Serwice and Maintenance Manual, 
No. 160, Chapter 32-30-01. 

The gear warning 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 positioned 114 to 318 inch 
from idle (while gear is up). 

BATTERIES 

The two 24-volt, 10 ampere-hour electrical storage batteries are located in the tailcone, aft 
of bagga e compartment bulkhead, accessible throu h left and right side tailcone access 
panels. ~%eck battery fluid level every 25 FLIGHT &URS or each 30 DAYS wh~chever 
comes first. 

To service batteries, remove tailcone access cover($ to gain access to battery(ies). Check 
terminals and connectors for corrosion. Add distilled water to each battery cell as necessary. 
Keep the fluid at one-quarter inch over the separator tops. 
Check fluid s ecific ravlty for a reading of 1.265 to 1.275. A recharge is necessary when the 
speclf~c ravb is 1 .$40 or lower. Start charging at four amperes and finish at two amperes; 
do not alfow bane temperature to rlse above 120° F. during recharging. Keep battery at full 
charge to prevent'yreezing in cold weather and to prolong service life. 

N N N N N N  

" CAOTION " 
N N N N N N  

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 solution of baking soda 
and water. Do not allow soda to enter battery cells. Keep cable connections clean and tightly 
fastened and keep overflow line free of obstruction. 

HYDRAULIC BRAKE RESERVOIR SYSTEM 

The brake system hydraulic reservoir is located on the tailcone bulkhead, forward of the 
avionics components. To service, remove the left side tailcone access panel and check fluid 
level every 50 HOURS of operation. Fluid level should be no higher than two 2 Inches 5 
om) below filler cap. Use only hydraulic fiuid (Red) conforming to speclficatlon~L-H-56Oi. 
DO NOT FILL reservolr while parking brake Is set. 

ENGINE PERFORMANCE CHECKS 

When the aircraft leaves the factory the 10-550-G(5) engine has been properly tuned and will 
perform at optimum efficiency. To insure that the engine is continuing to perform properly 
certain maintenance action should be performed during the 100 HOUR or ANNUAL inspec- 

I 
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 actions to adjust engine, if necessary. 

PROPELLER CARE 

The high stresses to which propeller blades are sub ected makes their careful ins ection and 
maintenancevitally lmportant. Check blades for nicks, cracks or indications of otler damage 
before each flight. Nicks tend to cause high stress concentrations in the blades which, if 
ignored, may result in cracks. It is very lmportant that all nicks and scratches be repaired 
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 propeller blades should include, in addition to the foregoing, an 
occasional wlpln with an cloth soaked in kerosene. NEVER USE AN ALKALINE CLEANER 
ON THE BLADE&! 

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 ualities of durability and appearance. Therefore, DO NOT APPLY 
WAX TO THE NEW A ~ C R A F T  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 buffing to a minimum until curing is 
complete and there is no danger of disturbing the undercoat. 

N N N N N N  

" CAUTION" 
" N N N N N  

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 oil 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 aircraft-ty e 
washin compound mixed in warm water. Use !oft cleaning cloths or a chamois. and U ~ E  
ONLY ~ I L D  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 oxidation film. For nonoxidized or precleaned 
surfaces, apply a good exterlor finish wax recommended for protection of urethane enamel 
finishes. Carefully follow the manufacturer's Instructions. A heavier coating of wax on the 
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If fuel, hydraulic fluid or any other dye-containing substance is found on the exterior, paint 
wash the area at once to prevent stalnln . Immed~ately flush away sp~lled batter ac~d and 
treat the area with a bakin soda-and-wakr solution, followed by a thorough wasging with a 
mild aircraft detergent an8warm water. 

Before wi ing windows or windshield, flush exterior with clear water to remove particles of dirt. 
~ousehoh  window cleaning compounds should NOT be used; some conta~n abrasives or 
solvents which could harm plexiglas. Any commercial anti-static plexiglass cleaner is recom- 
mended for cleaning and polish~ng the windshield and windows. 

INTERIOR CARE 

Normal household cleaning practices are recommended for, routine interior care. Frequently 
vacuum clean seats, ,carpets, fabric, sfde anels and headllner to remove as much surface 
dust and dirt as posstble. For clean~ng lz~t feather s~de panels and wool upper cabln panels, 
use Wo,olite, mixed 1 part Woolite to 3 parts water. Other type cleaners are not recommended 
at thls t~me. ------ - 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 ossible and gently rub in circles. Use vacuum cleaner 
to remove foam and dry the materials. &ease spots, on carpet, should be rempved with, jelly- 
type spot I~fter. Do not saturate carpet w~th a solutlon wh~ch could damage backlng mater~als. 

Use a damp cloth to clean metal surfaces. 

1 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 authority. 

1. To be displayed in the airplane at all times: 
a. Aircraft Airworthiness Certificate (FAA Form 8100-2). 
b. Aircraft Registration Certificate (FAA Form 8050-3). 
c. Aircraft 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 (latest copy of the Repatr 

and Alterat~on Form, FAA Form 337, if applicable). 
c. Equipment List. - 

I NOTE I - 
The original weight and balance data and Equipment List are contained in 

SECTION VI of this manual. This manual is supplred with each new airplane 
purchased from Mooney Aircraft Corporation. It is recommended that copies of 

SECTION VI be made and stored in a safe place. 
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3. To be made available upon request: 
a. Airplane Log Book. 
b. Engine Log Book. 

Since the Regulations of other nations may require other documents and data, 
owners of aimlanes not registered in the United States should check with their 
own aviation officials to dsermine their individual requirements. 
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M20J,M20K,M20L,M20M,M20R 
AFM SUPPLEMENT 

N A T INTERCOM SYSTEM 

~ECTION I -  GENERAL^ 
The AA80 lntercorn systern provides one central control for all alrcran audio, allowlng 
exlstln radlo and entertainrnent audio to be rnixed wlth I i e  or volce actlvated lnterwrn 
audio. ioorn rnicrophonecontrol Isalso provlded for two places (plot & CO-pllot). wlth pllot's 
control havlng priority. Mutlng of the entertalnrnent audlo Is provlded during ICS or TX 
operatlon. An ernergency/isolatlon rnode Is also provlded for the pilot. 

Control over radio receive level (Internal), transrnlt sidetone level Internal), rnuslc level 
(internai). Intercorn ievei (front panei), and VOX threshold (front pneh b provided. The vox 
threshold or squelch also allow for a 'live" rnode, by defeating the squelch, and allowlng 
continuous ICS operation. 

Operation of the ICS 1s transparent, aii&ing'transrnit durlng any ICS rnode sirnply by use of 
the TX P T  switch. 

L (SECTION II - LIMITATIONSJ ,. . . ~  

The AABO lnterwrn systern lrnposes no lirnltations on the original alrfrarne or other Systems. 

LSECTION 111 - EMERGENCY PROCEDL~RES~ 
The AA80 intercorn systern does not affect the ernergency procedures of the alrcraft. 

Refer to the followlng for ernergency procedures for the'AABO intercorn systern. 

EMERGENCY OPERATION 

If power is lost to the AABO for any reason, It wlll drop lnto the power-fail rnode and the pilot 
will be connected directly to the radios for erner enc o eration. The external PTT switch 
will still functlon. Thls rnode is similar to the 'PILO? IC~&E'  rnode, except that ail CO-pilot 
81 passenger functlons are lost slnce they depend on external pawer. A power failure has 
occurred when the panel lndicator fails to light under any condition. 

if a catastrophic relay failure of the M 8 0  should occur or the rear connector becornes loose 
or disengaged. the deslgnated ernergency hand rnicrophone and headset jacks wlll allow 
operation to continue, as they have no connectlon directly through the AABO. 

The "PILOT ISOLATION" rnode requires no power and will operate even if other clrcuitry 
should fail in the AA80. 

NOTE 
During this mode the CO- ilot's microphone IS NOT locked out and he could 

trancmit if necessary; fowever he will NOT BE ABLE T0 RECEIVE the 
incoming audio. 

All aspects of erner ency operation should be conflrrned to be working by the pilot before 
acceptlng the aircra8t into Service. This can be accornplished by pulling the lnlercorn circult 
breaker during the pre-takeoff ground check to turn all power OFF frorn the A M 0  end 
checking operation per procedures above. 
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N A T INTERCOM SYSTEM M20J, M20K,M20L, M20M,M20R 
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~SECTION IV - NORMAL PROCEDURESJ 
SELECTION OF TRANSMIT FUNCTIONS 

Keylng the external TX PTT swltch actlvates the M 8 0  for transrnit wlth the pllot's swkch 
hadng prlorlty In normal or "INTERVOX" mode. Proper TX operation Is annunclated by a 
green light on the front of theAA80. 

Sldetone Is norrnally heard from the radlo s) connected to the AA80, but H not available, an 
Interna1 potentlorneter wlll adjust the ld of anificial sldetone generated within the AA80 
systern for the pllot's convenience. 

NOTE 
Thls ertlflclal sldetone Is only awllable through the amplifier in the AA80 and 
will be lost to the pilot In the 'PILOT ISOLATION" mode, but wlll be heard by 

the passenger(s). 

SELECTION OF RECEIVE FUNCTIONS 

Recelve audlo is always enabled through the AA8O and has a separate Interna1 adJustrnent 
to allow balanclng of this level to sult the pllotUs preference and equalize Iso/normal 
Operation. 

An additional Input 1s provlded for entertalnrnent audlo (tapes,etc.) wlth a separate leVel 
adjustrnent. This llne Is muted during transrnit functions and when the lntercorn is active. 

If the 'ISO" functlon 1s selected, the pllot will be connected dlrectly to the radlos, whlle the 
CO-plot and rear seat passenger(s) rernaln on the ICS bus wlth the entertainment audio. In 
the "INTERVOX" rnode all Stations hear the sarne audlo. 

1 ICS FUNCTlON 

lntercorn audlo may be enerated In two modes between users. "llve" (on constantly) or 1 YOX" (volce a c t ~ e d ) .  fhls is selected. along wlth the squelch threshold of the vox clrcuit, 
by the "VOX SQUELCH" control on the front of the AA80. When theVOX trlgger Is activated, 
the front panel lndlcator will light up amber. lndlcatlng that the ICS systern 1s ON. 

lntercom level or volume Is set by the 'ICS VOLUME" control on the front of the AA80. It does 
not affect the level of other audlo wlthln the systern. 

ICS functlons are avallable to all users when the systern swkch Is In the "INTERVOX" fnode. 
When switch is In the 'PILOT ISOLATION" mode, only the CO-pllot and the passenger@) have 
ICS capabillty. 

(SECTION V thru X[ 
No change to these Sectlons when rhe AA8O lntercorn System 1s installed except that the 
welght and balance lnformatlon will require updating. 
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'rhis Supplement must be attached to the applicable FAA Approved Pilot's Operating 
Handbook and Airplane Flight Manual (POHIAFM) when the Propeller De-lce System is 
installed In accordance with Moonev Drawina 690003. The information contained herein 
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The propeller de-ice system is intended for use if unexpected icing conditions are en- 
countered. The System Is operated by a rocker switch/clrcuit breaker located in the pilot's 
nand "'. .-.. 
When the switch Is placed in the "ON posltlon, current flows to a tlming devlce whlch 
supplles power to the heating elernents In the propeller boots. Each propeller blade bmt 
contains heating elements which are cycled ON and OFF every 90 seconds by the tlrner. An 
annunciator li ht is illuminated whenever thede-lce rocker switch is turned On and will cycle 
ON & OFF wi& timer, indicating when current is being applied to heating elernents. 

There is no change to the airplane Iimitations when the propeller de-ice system in 
installed. 

Flight into known lcing conditions is prohibited. 

J SECTlON III - EMERGENCY PROCEDURES J 

No change 

SECTION IV - NORMAL PROCEDURES 

I f  unexpected icing conditions are encountered, lhe 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 fluctuale slightly as the limer cycles ON and 

OFF every 90 seconds. 

f SECTION V - PERFORMANCE 1 

Sea level rate of climb will be reduced approximately 50 FPM, with no reduction in cruise lrue 
airspeed. 

1 SECTION V1 THROUGH X 1 

No Change 

REV. C 8 - 94 DATE: 6 - 29 -89 
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ARCRAFT MAKE: Mooney Airplane Cm1 

AIRCRAbT MODEL: M20 Series 
(DA0 DOH Rev. 00) 

GARMM GTX 33 Mode S Transponder 

DOCUMENT NO. DAO-DD-0475-AMS-00 REV. 02 

EASA APPROVED FLIGHT MANUAL SUPPLEMENT 
FOR AIRCRAFT EQUIPED WITH 

GARMIN GTX 33 Mode S Transponder 

AIRCRAiT MAIE: 

AIRCRAET MODEL: 4. 
sm: .2$-069G 

This document inust be carried in the aircraft at all times. It provides lirnitations and other information for 
operation of aircrafl equipped with the GARMIN GTX 33 Mode S Transponder, installed in accordance with 
DA0 Aviation Minor Change DAO-DO-0475 rev.02 

This docurnent serves as the EASA Approved Supplemental Flight Manual for the Gamin GTX 33 Mode S 
transponder. 

The Information contained herein supplernents or supersedes the basic Flight Manual only in those areas listed 
herein. For limitations, procedures, and performance information not contained in this documen~ consult the 
basic Flight Manual. 
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MAKE: Mooney Airpiane Coml 

A i R C W  MODEL: M20 Series 
(DA0 .DOH Rev: 00) 

GARMIN GTX 33 Mode S Transponder 

DOCUMENT NO. DAO-DD-0475-AFMS-00 REV. 02 

RECORD OF REVISIONS 

This "Record ofRevisions" identifies all revisions to this document When changes to this document are needed, revisions 
will be issued by ihe Applicant for this AFMS and if necessary approved by the EASA. 

Applicant: 

L 
EASA DOA: EASA.21J.275 

Name: DA0 Aviatioii AIS 
Address: Hangawej H 1 

4000 Roskilde 

This "Record of Revisions" shall remain in tbis document at all times. Upon receipt of revisions. insert page(s) into ihis 
document and enter the revision number, revisioii date, insertion date and signature of the Person incorporating the revision 
in10 the document in the appropriate spacs  below. 
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AiRCRAFT MAKE: Mooney Airplane Coml GAlUvUN GTX 33 Mode S Tiansponder 
AIRCRAFT MODEL: M20 Series 

(DA0 DOH Rev: 00) 
DOCUMENT NO. DAO-DD-0475-AFMS-00 REV. 02 

Table of Contents 

SECTION PAGE 

SIXXION 1: GENERAL ......................................................................................................................... 3 
SECTION 11: LIMITATIONS .............................................................................................................. 3 
SECTION Iik EMERGENCY PROCEDURES ................................................................................... 4 
SECTION IV: NORMAL PROCEDURES ............................................................................................ 4 
SECllON V: PERFORMANCE ............................................................................................................ 5 
SECTlON VI: WEIGHT AND BALANCE ........................................................................................... 5 

L SECIlON VII: AIRPLANE Br SYSTEM DESCRIPTIONS ................................................................ 5 . 

SECTION I: G E M R A L  

1. Tlie aircraR is equipped with single Garinin GTX 33 ATC Mode AIUS transponder with LDENT capability. 
Control ofthe transponder is done via the installed GTN series navigator systein. 

2. The installed Mode S system saiisfies the data requirements of ICAO Doc 703014, Regional Suppleinentary 
Procedlires for Secondary Surveillancc Radar (SSR) Mode S Elementary Surveillance in derignated European 
airspace. The capability to transmit data Parameters complies with JAA TGL 13 rev.1. 

3. This transponder iostal latioii does not transmit any Enhaiiced (EHS) surveillmce Parameters 

SkCTlON 11: LlMiTATlONS 

1. Software versioii 6.0 or later iiiust be installed in the GTX33 to avoid trmsinission of EHS paninetcrs. 

iSSUED DATE: '%-I 2 PAGE 3 0 F  5 
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SECTION IX 
SUPPLEMENTAL DATA 

FAA approved data pertaining to Limitations, Normal Procedures, Emergency Procedures, 
and effects on performance-for certain optional equipment installed in the airplane are 
contained in this section. Commonlv installed items of ootional eauioment whose function 
and operation donot require detail& instructions are deicribed b$ SECTION VII. 

The Supplements are Approved by the FAA prior to incorporation into the Airplane Flight 
Manual. 
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AiRCRAFT MAKE: Mooney Airplane Coml 

AIRCRAFT MODEL: M20 Series 
(DA0 DOH Rev 00) 

GARMIN GTX 33 Mode S Tmsponder 

DOCUMENT NO. DAO-DD-0475-AFMS-00 REV. 02 

SECnON Iii: EMERGENCY PROCEDüRES 

ABNORMAL PROCEDURES 

No change 

SECTION IV: NORMAL PROCEDURES 
C 

1 .  DETAILED OPERA'TTNG PROCEDURES 

. Note. 
Expected wverage 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 airlground configuration 
is controlled from the GTN. The airlground threshold is the groundspeed at wliich the GTN transitions from a 
ground state to an airborne state, and vice versa, it is set to 30 knots. The GTX 33 will autornatically switch to 
Ground 

Manual operation: 

After Engine Start 

1. Radio Master Switch ............................................................... ON 
Ttie transponder will turn on together with the GTN series navigator system in the Same rnode of operation 
selected at the last power down and will display the last entered identification code 

Defore 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 identificalion) 
interrogations. 

Note . 
Touch On to turn the transponder On for Mode A operation (On displays in the scluawk code field). 

The transponder will transmit the squawk code when interrogated. 
Touch VFR to set the squawk code to 7000. 
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AIRCRAFT MAKE: Mooney Airplane Com, 

AIRCRAFT MODEL: M20 Series 
(DA0 DOH Rev' 00) 

GARMIN GTX 33 Mode S Transponder 

DOCUMENT NO. DAO-DD-0475-AFMS-00 REV. 02 

After Landing 

1. Touch Ground reporting key (GTN series touch screen) ............ GND displays in the squawk wde field. 

. Note 
Touch Ground to place transponder in Ground mode. 

Mode S interrogations will be allowed. (GDN displays in the squawk code field). 

SECTION V: PERFORMANCE 

No change. 

SECTION VI: WEICHT AND BALANCE 

See current weight and balance data. 

SECTION VII: AIRPLANE & SYSTEM DESCRIPTIONS 

See GTX33 Pilot's Guide for a complete description ofthe GTX33 System. 

ISSUED DATE: lc/y /2 
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AIRmANE FLIGHT MANUAL SUPPLEMENT 
or 

SUPPLEMENTAL AIRPLANE FLICHT MANUAL 
for thc 

Garmia GTN 625,635,650,725, or 750 GPWSüAS Navigation System 
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Section 1. GENERAL . 
1.1 Garmlo GTN Navigators 
The Gamin GTNnsvigation sysrem is a &PS sysm wiih a Sateüite Based 
Augmeniation S y s m  (SBAS), comprixd of onc or rnm Gamin TSOCl46c 
GTN 625,635,650,725. a 750 navigaior(s) aud me a m m  Gamin appmved 
GPSlSBAS antenna(s). 

GTN navigation systm~ iünctions ~.IE shwm in Tablc 1. 

GB SM Navigatim: . Ocemb emde. iarmhai, and non-predshn appmpch 
guidancn X X X X X  

Table 1 - GTN Functfons 

. Precislm appmsch guidanm &PP 
VHF Com Radio, 118.00 to 136.860, MHz. 8.33 W25 I<Hr hC~Umenf. 

VHF Nav Radio, 1üü.00 lo HE95 UM. 60 ki-k lncmmenh 
LOC and Glideslope mpredslan uui prcuSl0n appmach gtdd~ne0 
fahl 1 minhnums. 328.6 lo 335.4 MHz tbnlng m e  
Mmlngrnapincidlng topogmpltic. iermin. aviation. and geopoiükal 
Cis12 

The GPS navigation h d i o n s  md opiional MIF communicuiion and navigation 
radio finctions are operated by dedicated hard kcyg a dual concabic mtmy hob,  
or the touch.rcreen 
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Acöie C m  Channel Standby C m  ActivP Nav Smmby N a  
O t n n J  Channei Channd 

m * l n w  ( J U ~ P W  x @ w !  I 
Oft andNavlDOnlOif Cmtrob CmmA i 

Flgure 1 - GTN 750 Contra1 and DLsplny h y o n t  

d h  HA& ~ p k p a n e l  
Controls 

Flgure 2 - GTN 6351650 Control und Display Layout 
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1.2 Capabllltier 
GPSlSBAS TSGC146c 1 ETSO C146 Clsss 3 Operation: 

The GTN. whn W e d  in acmrdauce with STC 10037574, hes ahvoah'iaess 
appmvd for nwigation using GPS and SBAS (withiu thc cwerage of a Saküite 
Dased Augmaitatbn System complying 4 t h  [CA0 Anna 10) for FR m mute, 
taminal and non-irecision Gpm&h o p r a t i m  (includii ihosc approadies 
titled "GPS", "or GPS". and "RNAV (GNSS)" sppmaches). Tbc Osmiin GNSS 
navigation syJtem is mmposed of the GIN navigntm snd anterma, and is appmved 
for approach p d m  with vcrtical guidance induding "LPV" and 
ZNAVNNAV". 

The Garmin GNSS nangarion systan m instaikd in this aireraft. mmpücs with 
die equipmwil requiments ofAC 90-105 and mccW ihe equipment p.lonneace 
and fuocüwal requiments ro d u c t  RNP ramioal depariure and arnval 
procedm and RNP approach procedures wilbout Re (radius io f ix )  I*. Pm 91 
subpait K, 121,125,129. and 135 o p m  requin operational appmval ihm ihe 
FAA. 

The Gamin GNSS navigaiion sysiem ss insiaiied in ihis aircrnft complicl wiih the 
equipmcm rcquimcnk of AC 90-100A hr RNAV 2 and RNAV I opcraiioos In 
accordance with AC 90-100A. P M  91 onaaiors l a r a ~ t  s u b ~ m  K) followinn the 
aircruft and Vaining guidance AC ~ O - ~ O O A  &&dzed'to £I~'WAV 2 i d  
RNAV 1 procedum. P m  91 subpart K, 121,125, 129, and 135 Operators rcquire 
operational eppmval fium tlie FAA 

AppIfcubIc lo duollnstul~alions conslsüng ofiwo GiNs: The O m i n  GNSS 
navigatim s y m ,  as imtalled in bis airciafi. has been found to comply with the 
requiremenb for GPS Clarjs ii oceanic arid remote navigation @.NP-10) without 
time ümitalions in acmrdance wini AC 20- 138A and FAA Orda 8400.121\. The 
Gamin GNSS nmigniion system can be used without teliance on other long-tnnge 
navigation systems. Tbis does nM constitute an operatiooal appmvd. 

AppiicubIc 10 dualinsid&lio~u consisthig nfhm GTNs: The Oannin GNSS 
navigation System, m installcd in ihis airaait, hm been found to comply with Ihe 
navigatim nquiremaib for GPS Class 11 occanic and remote navigation (RNP-4) 
in accordance with AC 20-138A snd FAA Order 8400.33. Thc Gmin  GNSS 
nnvigntion system cm be used without reliance w other long-mge navigation 
sysnms. Additional equipment may be required to obtain opmtional approval io 
utilize RNP-4 pwbnnance. Iu's does not wnrtiiute an apemtional appmvai. 

19001007-E2 Rev. 1 Page 7 of 31 
b EASA APPROVED DATE: 7th December 2011 + 



GUUW Ltd. ar im Subildiarlq do AlRPLANE PLIGHT W A L  S L W m D I  
h i n  hmnamsl1200 E 151' S M  SUWLEMENTM AIRPLANE -MAWM 
O h l k  W 66062 VSA lor SiC 10037574 G A W  GlN 

The Ganni GNSS navigntlon system, as iostalled in this nircrafl, mrnpliea with 
the ac<mscy, integrily, and contimily of function, aud contains thc minimum 
systen~ functions requircd for P-RNAV operations in aceordance with JAA 
Admlnislrntive & Guidance Material Section One: General Part 3: Temporary 
Guidanee Mets, Leaflet No I0 (JAA TGLlO Rev 1). The GNSS navigation 

GTN Navigau'on Systems Tbc Oannln GNSS nsvlgaiion symem m kiallcd in 
ihis aircraff comoüa with the auiomau raouircmentr for P-RNAV and B- 
RNAVlRNAV iopaatiom in kc~rdauec d t b  AC 90-96A CHG 1 and JAA 
TOLlO Rev 1. This dw not cordtuta 811 opmational nppmval. 

Gamin Intemetiomil'holds an FAA Type 2 Letter of Acceptancc (LOA) m 
acninlaoec wiih AC 20-153 for databasc i n k m  qualiry, and dalnbasc 
manageman praciiecs for the Navigation dwabase. Fiight crew and operators can 
view the LOA stnhu nt FlyGanuinmm t h  xlect Type  2 LOA Slatlu!' 
Navigation lnformation is r c h n c e d  to WGS84 rcfcrence systnn 

Noie that for soma typa of almafl opwatlon and hropQation in mn-U.S. 
nkipace, S e m e  operniional nppmval(s) may be cequired in additirm 10 
equipment insiaiiation and aimortbinrv approval. 

13 Refenncn 
Temporsry Guidance Met 10, Rev I: Aimorthiness md Openiüonel Appmvnl 
for Precision RNAV Opasuons in Desfgmued E ~ m p e ~  Airspacc. 

A~ccptablc Mcoacl of Complhce 20-4. Airworthinws Approval and Operatlonal 
Criteria for the Use of Navigation Sysiems in European Airspace Dcsiptcd for 
che Baic RNAV Opcratiom 

Accepmble Means of Compliauca 20-27, Alrworthiness Approval and Opcrational 
Criteria for RNP APPROACH CRNP APCFi) Opmlons  Includtig APV BARO- 
VNAV Operations 

Acccptable Means of Compliance 20-28, Almorthinm Approval and Operational 
Crileria for RNAV GNSS Appmsch Opciation io L P V  Minimn using SBAS 

1.4 DeWUws 
Thc following teminology is used wlthln ihis document: 

ADE Automntic Dlrcc<lon Finder 
APR: Approach 
CDI: Counc Deviation Indicator 

19001007-E2 Rev. 1 
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DME: 
EESI: 

GNSS: 
GPS: 

G m  
G m  
HSI: 
W: 
m 

Ditance Meamrhg Equipmait 
~~ccironic Ho&mntal Simation Indieator 
Olobal Navigation Salelliie System 

Olobal Positioning System 

OPS Roll Steering 
Gamin Touchscrren Navigator 
Horizontal S i o n  Indicator 
l m m e n t  Approach P d u r e  
Inswrncnt Flight Rulcs 

ILS: h m m n i t  Landing System 
IMC: Instrument Meiewological Conditions ' 

LDA: Localizer Dictional Aid 
LNAV: Latcrd Navigation 
LNAVtV: Lateral Navigation with sdvisoiy Verticai Guidaoce 
U m A V :  LatenlNenicai Nsvigation 
LOC: Localizer 

LOC-BC: Locnlizer Backcourse 
Li': Localizcr Periormance 
LPV: Locelizer Performance with Vertical Guidaoa 
MDA: Minimum Descent Altiiude 
MDH: Minimum Descent Height 
MLS: Mimwave Land'ig Syaim 
OBS: Omnibearing Seleci 

RAIM: Reccivcr Autonomous Integrity Monitoring 
W T :  Remoie 
RNAV: Area Navigaiion 
RNP: Requircd Navigational Performance 
SBAS: Saiellirc Based Augmentation System 
SD: Securc Digital 
SDF: Siplificd Directional Fncility 
SUSP: Susp=nd 
TACAN: Tncticai AirNavigation System 

TAS: Trafiic Ammnes9 System 

19001007-E2 Rev. 1 
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TAWS: 
TC* 
TIS: 
m 
VFR: 
VLOC: 
VMC: 
VOR: 
WAAS: , 
W D E :  
XFR: 

Tenain Awanneas und W h g  System 

Trafoc Colüsion Avoidnnce Sysiem 
T d c  Inionnation Smica 

V w  High F=qmcy 
Visual Flight Rulu 
VORnomlizer 
Viiual Meieomlogical Conditions 
VHF Omnidircctiod Range 
Widc A m  Augmcnretion System 
WAAS Fault Data Exclusion 
T m f w  

190-01007-E2 Rcv. I 
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2.1 Cockpit Referenee Cnide 
The Gannin GTN 6XX or G m  7XX Cockpit R e k m c c  Guide, part number and 
revhion Listcd below (or laterrevisiorw), musl be immediatciy available to the 
fiight Crew wfienevernavigetion h predicakd on the use of the GR(. 

GTN 6XX Cockpit Referencx Guidc PM 190-010W4 Rev A 
GTN 7XX Cockpit Reference Guide PM 190-01007-04 Rev A 

2.2 Kinds of Operaiion 
This AFM supplement does mt grant appmval for IFR o p e d o n ~  to airuaft 
limited to YFR operationa 

IFR apptuved aircrafl may have a GTN installed that is limited to YFR operations 
only. GTN imallatioru limited to VFRm placarded in close pmxhhy to the 
GRJ: %PS LIMiTED T0 VFR USE ONLYn. Systems with this plscard an not 
approved for GPS navigation during FR opuations. 

190-01007-E2 Rev. 1 
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2.3 Mlnlmnrn Equipment 
If tbe insrallation of Uic GTN is not I i t e J  to VFR, lhe GTN must have the 
following system interfaas M y  funclional in ordcr to be used for FR opmtions: 

I I n 

Externat HSI/CDyEHSI I Iormore I 1 
Extemnl GPS Annunciaror I SeeNok L I 1 

Table 2 - Rquired Equipment 

Intcrii~ced Eqnlpment 

Slngk meine niston a1-n nnder 6.000 Ibr rnadmnm talrmfi wekbc 
Required Equipmeirt for IFR opeiatioru: Single GTN Navigator 

Nnmbcr 
R q i r e d  for 

1- 

mnximum bkeofi weiebt: 
Requircd Equipment for FR opwatiow: Singie GTN Navigator plus a second 
source of GPS navigation or a sepamie source of VHF navigation. 

Operation in rcmoie or oceanic opcratim requires rwo sourccs of GPS navigation. 

blrcraft ovcr 6.000 Ibs mnrlnum tal<cofiwcleht: 
Requirui Equipment Tor LFR opcrations: Single G m  Navigntor plus a sccond 
source of GPS navigniion or a separae source of VHF navigation. 

Operation in remoie or ocennic opmiim requircs two sources of GPS nnvigation. 

190-01007-E2 Rev. I 
EASA APPROVED DATF,: 7111 Dmhber 2011 
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For fiigh~planningpu&ses, in areas whve SBAS coverage is not avdable, the 
pilot mwt chak  RAIM evailability. Wiibin the. Unitcd Siates, RAIM availability 
can be detennined uing the Garmin WFDE Pdiction pmgram. Garmin par( 
nurnbcr 006A0154-04 (included in GTN traincr) sofhwe d o n  3.00 or lata 
appmvcd vwion with Gsrmh nppmved antennas or the FAA's en mute and 
tenninal RAiM pdiction website: wmv.taimprediction.net, or by wmctinga 
Flight Semce Station Within Eumpc. RAlM availsbility a n  be determined using 
the Garmin WFDE Pdiction pmgram or Europe's AUGER GPS RAIM 
Predictioo Tool at hnpI/~.ecnw~av.com/aupur/eppniome. For olher arca~ use 
the Gamin WFDE Pdiciioa program. This rquirmiait is not necessary if SBAS 
wwane is confvmed to be milable alme the entire mute of flieht Thc mute 1 

plarmii and WFDE predidion program &y be downloaded h k  the Garmin 
websih on tbe inmet.  For inforrnation on using the WFDE Prcdicdon Pmgram, 
rcfer to Garmin W M  FDE Prediciion Pmgram, pan nurnber 190-00643-01. 
'WFDE Prediction Pmgram Inrhuaiom'. 

For flight planning purposu. the availsbiity of GPS RAR4 sball be conürmed for 
the iniended route of flighL in thc cvcnt ufa pdicted coatiouous l o s  of RAiM of 
more ihan Gve minutes for anv o;i;t oftbe intended mure of flieht Ihe füeht should 
be delayed. uinceled, or r e s d  on a hack wbae RAIM requTre&a*l aui be 
met. TIIC fiight may also be E-plmed using non-GPS bascd navigational 
capabilitics 

For flight planning purposes for opmtions withii Eumpean B-RNAV/RNAV 5 
und P-RNAV airspace, if more th-n one satelliie Is scheduled io bc out ofwrvice, 
then Ihe availabiiitv ofCPS RAiM shall be confinned for thc inicnded flieht 

p~ ~ 

(mute and time). in the evcnt of a pdicted continuous lws ofRAiA4 of rnm than 
6vc minutes for any pmt of the intcnded fiight, thc iiigbt sbould be delrryed, 
canceled, or m u t e d  on a tmck wl im RAIM requinrnents can be met. 

Appllcable lo insInIiaIions eonrisring of hw GTNs: For flight planning piirposes, 
opvaiions whcre the muh requires Clnss 11 nnvigaiion the aircraü's opemtoror 
pilot-in-commaad must use the Coimin WFDB Prediction pmgram to demonsmtc 
that there are no outages on the specüied mute thnt would prevent Ihe G-n 
GNSS navigation sysicm tu pmvide GPS Clsss 11 mvigation in ocennic and 
remote areas of opetation thnt requires @.NP-I 0 or RNP-4) capability. If the 
Gamin WFDE Pdiction pmgrarn iodicata fault aclusion (FDE) wailability 
will exceed 34 minutes in accordance wilh FAA Order 8400.12.4 for RNP-I0 
requiremenis, or 25 minutcs in accordance with F M  Order 8400.33 for RNP-4 
requiremcnls, then the opentim musi be Ncheduled when FDE is avaüable. 

Both G m i n  GPS navigation meivers must be opa t ing  and pmviding GPS 
navigntion guidance for opemtions requinng RNP-4 perfomance. 

190-01007-E2 Rev. I Page 13 of31 
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h&imum NwigPüonal ~ d o m a n & S ~ c c l c a t i o m  (MNPS) Ainpacc opemtions 
per AC 91 -49 aod AC 120-33 mquire both GPS/SBAS reccinrs io be openrcuig 
arid rocelvlng ureble signals except br mutes requiring only one Long Range 
Navigation snuor. Euch dkplay cornpules an mdependent navigation solution 
based on its W S  scnror. 

Whcncver pmible, RElP aod RNAV mutw inchiding Standard himment 
Depamves ( S m )  end Obstncle Dcpamirc Pmccdums (ODPs), Standard Terminal 
Arrival (STAR). and camite RNAV "0" und RNAV "T" routes s h d d  bc loaded 
into ibc kight iian h m  the d a t a b a ~  in-thcii entlreiy, nther than loeding mute 
waypoiotr. h m  tbe da@ba%e into the füght plari individually. Selecting and 
Mi individual namcd EXES I h m  thc dambase is permittcd, pmvidcd alt iixcs 
along the published mute m be flomi arc Uircrad. Maßual emy ofwaypoints 
using latitudulongihdc or placehearing is prohibited. 

It is not accepmble to fllght plan a requind altemate aimort based on 
RNAV(GNSS) LP/LPvÖr &AvM?Av oppmech mi&mun.% Thc q i n d  
altcmate airport must be flight plaiincd wing an LNAV approach rninimums or 
available ground-baxd a p p m h  aid. 

Navigation itüormation is dereuced m the Was-84 referenee System, and ahould 
only be used whcre the Aemnautical lnfommtion Pubücation (including clcctmnlc 
doto and mooautical charts) conform to WGS-84 or equivalcnr 

2.5 System Usc 
In installatiom with iwo GTNs and an &mal GPS aiviunciator (Sec Table 2) the 
GTN munectul to UIC external GPS amunclator t u s t  be uscd cd the navigafion 
souni  fw all opmatlonn 

n i e  only appmved sourcea ofcourse guidonce are on the exrcrnal CDI. HSI. or 
EHSi diilay. The mwing map and CD1 depiction on the Gi?4 display m fbr 
situational a w a r c w  only and are not appmved for mune guidance. 

190-01007-E2 Rev. I 
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2.6 AppUcabk System Soflwam 
Tbh AMSlAFM is applicsble io ihe soFWwc v e r s i o ~  shown in Table 3. 

Thc Main und GPS soffware versiom UR diiplayed on the M - u p  page 
immediately aAeF power-m. All s o h r e  venions displayed in Table 3 cao be 
viemd on the System- Sysiun Stahu Page. 

Main SW Venion 
GPS SW Version 
Com SW Venion 
Nav SW Version 6.01 

Tabk 3 - Sofhvare Vcrsiom 

27 SDCard 
Proper function of the uni1 ia predicated on ihe SD card being prcsem. Gamin 
c a ~ o t  wure funnionality if ihe SD card is inseited or removed wbüe the uni1 is 
powered o n  

2.8 Nnvigaiion Databue 
GPSlSBAS b a d  IFR enrouk. oceanic, and ienninal navigation is pmbibited 
unless the piloi verifies and uxs  a valid. compatiile, und currenl Navigation 
database orverifies each waypoint for aowracy by reference to current nppmvcd 
data 

"GPS", "or GPS". and 'RNAV (GNSS)" imirument a ~ ~ m a c h c s  ushg the G& 
navigation System UR pmhibitedunlessthe pilot verifi;; and wes thekrrent 
Navigation database. GPS based inshment spproaches musi be fiown in 
accordance wiib an appmved instniment appmach pmcedurc tha  is loaded 6om 
ihe Navigation dainbase. 

Discrepancics lbat invalidate a procedure should be repoited io G m i n  
International. The affected procedure is pmhibited Gom being Qown using data 
6om the Navigation database until a new Navigation d a t a b  is lnsmiled in ihe 
aimrnii and verified thsl ttie d i i c p a ~ y  has been corrected. Navigation datßbax 
discrepancies can be q o n e d  at FlyGarmin.com by xlccting "Aviation Dain Error 
Keport" Flight cmv and opators can view Navigation databasc alens at 
FlyGnnuincom then select WwDnin Alerts." 

If the Naviptim database cycle will change during flight, ihe pilot must erruire 
rhe auiiracy of nwigation data, includmg suitability of navigalion facilities used 
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to d c h e  the mutes and procedures for flight. If an amended charl aiiecüng 
navigation data is publishd for the procedure, thc dntabnse musr not be uxd to 
conduct the pmedure. 

2.9 Gmund Opcratioor 
Do not use ~ a i e ~ & i  or Chartview functions m t& basis for ground maneuvaiiig. 
SoieTai and Chamiew functions do not comply with the requlemenis of AC 20- 
159 and an not qualiiied to bc uscd as an nirpori moving map display (M). 
SafeTaxi und Chartview are to be uscd bv the flieht crew to orient thernselves on , - 
the airport surface to Mpmve pilot situational awanness during gmund 
opentions. 

8 

2.10 Approrches 
a) InrUument appmaches using GPS guidonce may only be mducted when the 
GTN is opetating in Ihe appmach mode. (LNAV, LNAV+V, UVNAV, LPV. 
or LP) 

b) When cocducring instrument approschcs &nced to t m  Norih, the NAV 
Angle On tbe Sptem -Units page must bc wt to True. 

C) n i e  navigation cquipment required to join and üy an instment appmach 
pmcedure is indirated by the title of th procedun and notes on the IAP chart. 
Novigating the final approach Segment (that q e n t  fiom the final approach 
Gx 10 the missed appmch point) of an ILS. LOC, LOC-BC, W& SDF, MLS. 
VOR, TACAN appmacb, or any other type of appmach not appmved for GPS, 
U not authorized with GPS nevigation guidaace. GPS guidance can only be 
iaed for appmach pmedurcs with GPS or RNAV in lhe pmedure litle. When 
using the Gamin VOWLOCIGS meivera to fly the final approach Segment, 
VOR/ZOC/GS navigation dota must be selected and prcseotcd on the CD1 of 
thcpilot flying. 

d) Advisoiy vertical guidance devintion 1s pmvided when ihe ClTN annioiciates 
LNAV + V. Vertiml guidance iniormniion displayed on Lhe VDI in this mode 
is only an aid to help pilots comply with altihtde resuictions. 

NOTE 
When the uni1 annunciatcs "LNAV + V', tbe vertieal guidnnce hing pmvided on 
the CD1 is advisoy only and cannot be uxd m the primary menns to meet ahitude 
r n i n i i u ~  piwcribcd in the approach pmcedum The pilot mwt adhere KI all step 
d o m  appmch allihtdc mmimums using thc baromebic oltirneier installed in the 
aimfl ,  und LNAV mlnhums must bc uxd for the appmach MDA/MDH. 

e) Not all publihed h m u n e n t  Appmach Procedrsw ( I N )  an in the Nangntion 
dafabmc. P i l w  planning to fly an RNAV bmun~cnt approach must crwurc that 
the Navigeeion database conrains tk planned RNAV Insmmeni Approach 
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Pmcedure and ihat approach procedure must be loaded üom the Navigation 
dotabase inio the GTN System flight plan by its oame Users arc prohibited 
6'om flying any approach path that coniains mnnually enmed waypoint?. 

f) IFR approaches an: prohibited whenever any pbysical or visual obsmction 
(such ss a Unow-ovcr yoke) mtricts pilot view or access to tbe GTN andior the 
CDI. 

During &lation, the GTN was to diaplay d i i c e  to corrent 
wnypoht on the Map Page ( G m  7XX) or Defuult Navigation Pige (GTN -SE). 
nie  disploy ~ocatio~ofdistance M current warpoint must not be altered or 
rcmoved h m  thwc pages. r 

2.12 Terrain Proxidfy Iiuoction (AU Uniti) 
Tc-n pmximily and oktacle infonnation appears on the map and tenain displny 
pages as ied und yelloiv ti1e.s or towwg und is depicted for ndvisory use only. 
Aircraft maneuvem acd mvigation mwt w t  be pmlicnted upon the &Te of the 
terrain display. Terrain pmximily and obstacle i n f o d o n  b advisory only und b 
not equivalait to wnrnings provided by TAWS. 

The terrain pmimity display is intended to serve as a situational ~~ess ~ool 
only. By iiself, it m y  not provide eiiher the accuracy or ihe iidelity on which to 
base decisions and plan manewers to avoid Lenain or obsiaclw. 

NOTE 
Tenain and TAWS are separaie fcanires and muhially exclusive If "TAWS B" is 
show on thc bottom right of rhe dedicated t m i n  page, then TAWS is insFalld 

2.13 TAWS Foocöon (Optionai) 
Pilols ~IT aulhonzed to deviare fmm their w m t  ATC clemnce to lhe extent 
necessary to comply wllh TAWS wamings. Navigation musi not be predicated 
upon ihe use of TAWS. 

Ifan extemal TAWS a~uncia tor  panel is installed in the aucraft tbis annunciator 
panel musc be fully functional in order to me the TAWS sptem. 

Tenain and TAWS are separate features end mutually exclusive. If "TAWS B" is 
shown on thc bottom right of t l ie  dedicated tmain page, then TAWS is installed. 

2.14 Dataiinked Weatbcr Display (XM Weather, OpHonaI) 
Datulink weaiher data is pmvidcd by an optional GDL 69 or 69A intcrface. The 
weather informotion display oii the G M  is a supplemeniary wenther pmduct for 
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Scction3. EmRGENCY PROCEDURES 

3.1.1 TAWS WARNING 
Red innnncintor ind aural VULL UP*: 

Autopilot .................................................................................... DJSCONNECX 
Air& Conkols ............................. MITLATE MAXIMUM POWER CLIMB 
Auspeed ..................................................... BEST ANGLE OP CLIMB SPEED 

Aner Wirnlng Cmu: 
power ................................. ..... ., .............. ......... M ~ M U M  CONTINUOUS 
Altitude ..................................... C L I  AM> MAJNTAiN SAFE ALTiTüDE 
Advise ATC of Altievk Devialitm, ifappropriste. 

NOTE 
Only vatical maneuvers arc mmmended. unless eilher operating in visual 

rnet~rologicsl mnditions (VMC), orthe Pilot dekrmins, bssed oo all available 
infomation, lhat turnuig in additim to the escape maneuver is the safest Course of 
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3 2  Abnoimnl Pmcedures 

3.2.1 LOSS OF GPSISBAS NAVIGATiON DATA 
When ihc GPSlSBAS rcccivcr is inopmtivc or OPS mvigntion iofonnation i s  not 
available or invalid, ihc GTN will cntcr one of two mcda: Dcad Reckoning mcde 
1DR) or Los Of Ionmitv mode fL01). T k  mode Is indicarcd on the GTN by M 

ifthe Lass OfIntcgrity nnnunclaIioo W displayed, wert to an alternte m c m  of 
navigrdim appropriate to tk mute und phaw of üight. 

If the DeAd Reckwbg a~uociat ion is displsycd. the map wiU continw ui be 
displaycd witb M mber 'DR' o v d t i n g  ihc omiship icon. Course guidance will 
be rmoved on the WI. A i  pogtioo will be based upon the laet valid GPS 
position, ihm esiimainl by Dead Rcckoning rnethods. Chnngcs in nue airspeed, 
allinide, hesding, or wind3 aloli can affect ihc esthatcd position subslantially. 
Deod Reckoning is wiy nvailable in Enmute and Oceanic rnodes Tmina l  and 
Appmach modes do not support Dcad Reckoning. 
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If Alternate Navigation Sourcrs @S, LOG, VOR, D M Z  ADF) Are 
Avallnble: 

N a ~ a t i o n  ............ .. ..-,.... .. ........................ USE ALTERNATE SOURCES 

WNo Alternate Navigation Sourcu Are Availmble: 

DEAD RECKONiNG P R )  MODE: 

Navigation .- ..................................................................................... - USE GTN , 
NOTE 

All infonnation namally dmved fiom GPS will become less awrak over 
tvnc. 

LOSS OF INnGRiTY (LOI) MODE: 

Navigation ...................... FLY TOWARDS KNOWN WSUAL CONDITIONS 

NOTE 
All infonnation derived hom GPS will be removed. 
The airplone symbol is i-crnowd h m  1111 maps. The map will remain ccntered 
at the last known posilioii. "NO GPS POSITION" will be annunciated in the 
Center of thc map. 
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NAWMTION SYSTEM 

3.2.2 GPS APPROACH DOWNGUADE 
Dloing a GPS LPV, LNAVNNAV, or LNAV+V appmach, if GPS accuracy 
nquiremcnts m t  bc met by the GPS rcceiver, the GTN will downgrade the 
approach The downmade will remove vertical deviation indiceilon l?om the M I  

- 

arid c h g e  the apGach annunciaiion accordigly from LPV. LNNAV, w 
LNAV+V to LNAV. The approach may be continued using the LNAV ody 
minimums. 

During a GPS appmach in wbich GPS ac~uracy quiremenls cannot be met by lhc 
GPS rcrriver for any GPS approach type, thc G m  will flag ali CD1 guidance and 
display a systun musngeYABORT APPROACH-GPS approach no longer ' availablc". lmmediatcly upon viewing !he mcssage, Ihe unit will revcrt W Terminal 
navigntion mode alarm limiu Ifthe position intcgrity 1s wiihin these ümits l(IIcral 
guidance will be &red and the GPS may bc iEled to execute the missed 
approach oihcrwise alternute menns of navigation m w  be utilizcd. 

3.2.3 LOSS OP com RADIO TUNING F U N ~ O N S  
Ilallernate COM Ir avaihble: 
Communications ........................................................ USE ALTERNATE COM 

l l n o  altcrnatc COM Lr avallablc: 
COM MI' XFK key ((iTkTallcd) ....... PRESS AND HOLD FOR 2 SECONDS 

..--- 
RUr proccdure will iunc che aclive COM radio Le mergency kqucncy 121.5. 
rcgardlcs of what ikquen~y is diqlaycd mi ihe GIN. 

Cennin failirns of the hming system will automatically lune 121.5 without pilot 
action. These fadures may result in an unrespomive or blank display, or a red X 
over the com üequency display arca. In any case, attempt to use the 
communicatlon mdio and expect it to be nmed to 1215, regnrdless of ihe 
displnyed active com üequency. 

3.2.4 LOSS O F  AUDIO PANJZL FUNCIlONS (GMA 35 Oniy) 
Audio Panel Circuit Breoker ........................................................................ PULL 

NOTE 
Tbis procedure will f o m  the audio pantl to pmvide the pilot only with 
communicationson the Non-GTN 750 radio. If only a GTN 750 is imialled in the 
a i m 4  then the pilot will have wmmuoications on the GTN 750. The crew find 
pnsenger mtercm will not hct ion.  
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3.2.5 TAWS CALJTION (Terrain or  Obnicle Ahead. Slok Rate, Don't Sink) 
Whm a TAWS CAüTiON occurs taLe comclive ectim until Uie aleit ceaiep 
Stop descending or ioitiak either a climb or a him, or both as neceasa~~. bssed on 
analysh of all avaüsble btmments and informatim 

3.2.6 TAWS INHtBIT 
The TAWS F o d  Lwking Terrain Avoidance (FLTA) and Pi'ernahve D c x m t  
Alens (PDA) hnctions may be inhibited to prevmt alertiog, if üesired. Rerer to 
GTN Cockpit Refereoce Guide for additional infonnation 

To Inhiblt TAWS: 
Home Hardkey* .................................................................................. - ....... J R E S S  
Terrain Button ............................................................................................ P W S S  
Menu Button ............................................................................................... PRESS 
TAWS lnhibit Button ..................................................... PRESS T 0  ACTIVATJZ 

3.2.7 TER NIA and TER FAIL 
if Ibe amber TER NIA or TER FAIL siatus annuncintor is displayed, the system 
wiU no bnger provide TAWS alci~ing or display relntive termin and obswele 
elevations. The crew must nininhin cwpliance with pmcedures that e n s m  
minimum tenain end obstaile separalion 

3.2.8 HEADWG DATA SOURCE FAILURE 
Wiihout a heading swrce to the GTN, the following features will not operate: 

GPSS will not be provided to tlie autopilot for hcnding legs. The autopilot 
musI be placed in HDG modc Tor heading legs. 
Map cannot be onmted to Hcading Up. 
All overlaying traffic duta bom a TAWCAS I system on the main map 
diilay. The pilot must use the dedicated traficpnge on the GTN sysiem to 
display TAS/I%AS I data 
All overlaying StormScopeO data on the main mnp display. The pilol must 
use the dediented StonnScnprD page on the GIN system to display 
StormScopeO dala. 

StormScopeO must be operated ~ I J  accordance with Scction 7.8 when no heading 
is available. 
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NAvmATION SYSTEM 

3.22 PRESSURE ALTiTüüE DATA SOURCE FAILUR& 
Without a prcssurc alrihide source ro tbe GTN, the followiog fcaiwes wiU not 
opemtc: 

Automatic leg ~equencing of legs requ&ing an eitimde mme. nie püot muJt 
manually sequence altihidc legg as prompteCi by the System. 
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Sectioo 4 NORMAL PROCi%DülU%S 

R e h  to the CocQit Reference Guide deiined in Section 2.1 of this document or 
the Pilot's Guide defined in Section 7.1 for normal opemiig pmcedurcs and a 
complete list of system mea5ge.7 anJ awcieied pilot aciions. T b  includes all 
GPS owraiions. VHF mrnmunication nod naviestion. ünffic. data l i  weher.  
Stwm.&o#, TAWS. and ~ult i-~unction D i i a y  inform&n. 

The GTN q u i r e s  a remonablc dcme of familiuity to p m m t  opnations without 
becoming um engmssed at the expense of basic iwtniment flying in IMC end 
h i c  see-and-svoid in VMC. Garmin provides training tools with ö x  Pilot's 
Guide and PC based simulator. Pilols should Qke full advanrege of these tratoing 
tdols to enhance System familiarizalion. 

4.1 Unit Power On ... ... .- - - 
Detabssc ......................................................... REViEW EFFECTJVE DATES 
SelfTest .............-..................... V E R W  OUTPUTS T0 NAV iNDICATORS ~ - -~~ 

Self Test - TAWS Remote Annunciator: 
PULL UP .......................................................................... ILLUMINATED 
TERR ................................................................................. ILLUMINATED 
TERR NIA ......................................................................... ILLUMINATED 
TERR MHB ...................................................................... ILLLMINATED 

Self Test - GPS Remoh Annunciaror: 
VLOC ........................................................................... ULUMiNATED 
GPS .................................................................................... ILLUMINATED 
L01 or INTG ..................................................................... ILLUMUiATED 
TERM ................................................................................ ILLUMINATED 
WPT ................................................................................... ULUMINATED 
APR ................................................................................... ULUMINATED 
MSG ................................................................................... ILLUMINATED 
SUSP W OBS ..................................................................... ILLUMINATED 

4.2 Before TakcoB 
System Meaagea and Annunciaton ............................................. CONSIDERED 

4.3 HSI nnd EHSI Operatiori 
If an HSI is used to displsy navigation data from the GTN the pilot should rotate 
ik course pointer as prompted on the GTN. 

If an EHSI is used to display navi~ation data h r n  the GTN the course pointer may 
autoslew 10 the cnrrect course whcn using GPS navigation. When using VLOC 
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navigation the course pointer wiU not autoslew and must bc mtated to the correct 
coursc by the pilot. F a  detailcd infomtion about the functianalify of the EHSI 
System, refe~ to the appmved Flight Manual or Flight Manual Supplement for thal 

CAUTION 
The pilot micrt veriij pmper cnum selection each time the CD1 source is c h a n ~ d  
h GPS to VLOC. 

4.4 Autopilot Operation 
l l c  GlN may be coupled ia an optional autopilat, ifinsfnlled in ihc aircrafi. 

Auiopilots coupled to rhe GTN systcm in an analog (NAV) mode will follow GPS 
or VHF navigatlon guidance as they would with existing VOR recelvm. 

Autopilots ihar suppon OPSS or GPS Roll Steering in addition to the analog 
Course guidance wiU lead munc changes, fly m h g  pmcedurq procedure Nm& 
and holding paitem ifeoupled in GPSS mode. 

For autopiiot opmting immstions, mfer to the appmvcd Flight Manual or Flight 
Manual Supplement for the aumpilut. 
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4.5 Coupling tbe Autopilot during appmclies  

CAUTION 
When the CD1 sourcc is cbangcd on the GIN. autopilot mode may charige. 
Co& autopilot mode xleclion aI1e.r CD1 source change on the GTN. h i e r  to 
the appmved Flight Manual or Flight Mnnual Supplement for the autopilot 

ni is  instailaiion promph tlic pilot end i-equires thc pilot to enable thc 
appmach outpuB jusf prior to engoging the autopilor in APRmode 

To couplt an approach: I 

Once eniablishcd on the final appmch Course with the ünal 
appmsch Gx ao the active wsypoint. the GTN will isaic a 
flashing m a g e  indication. 

............................................... Flashing Message Button PRESS 
"Enable APR Ouput" Button ........................................ PRESS 

if coupled, Autopilot will rcven to ROL mode at this time. 

Autopilot .............................. ENCACE APPROACH MODE 

W This i ~ l l a l i o n  suppom coupling to the autopilot in appmch mode once 
vcrtieal guidanu: U available. 

To eouple an mpproach: 
Once establied on thi final appmach course with the fural 
approach fix as the nctive wnypoint. Ihe GTN wül emble 
vertical guidance. 

Venical Guidance .......................... CONFIRM AVAILABLE 
Autopilot .............................. ENGACE APPROACEi MODE 

U The autopilot does not suppoit any vertical capture or tracking in this 
installation. 

Analog only autopilots should usr. APR mode for coupling to LNAV appmaches. 
Autopilots which suppoit digital roU steering commands (GPSS) may ulilize NAV 
mod; anti iake odvdIage ofthe digital tracking during LNAV only appmaches. 
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Sntion 5. PERFORMANCE 

Seetioo 6. WEIGHT AM> BALANCE 

See c m t  might and bnlanae data. 

Sccöon 7. SYSTEM DESCRIPIlONS 

7.1 Pllot's Gulde 
Tbc Gamin GTN 6XX or GTN 7XX Pilot's Guidc, part number und mision 
listed below, contain additional inlomation regarding GM sysim dcxription, 
contml and iunclion. The Pilot's Guides do not need m be immedistely avnilnble 
to rhe flight crew. 

GTN 6XX Pilot's Guldc P/N 190-01004-03 Rev A orlatcr 
GRJ 7XX Pilot's Guide Pm 19041 007-03 Rev A or later 

7.2 Leg Srqueucing 
The GM supports ail ARMC 424 leg lypcr. Certain leg typu rcquire eiiitude 
input io oder  to xquencc (coum to altitude. for example). If n bamrnm'c 
correcfcd alti0.de sowcc is not interfaced to the GIN, a popup will appear 
pmmpting thc pilot to manually sequcnce the leg once the altitude prtscribed in 
the pmcedure is renched. 

D Thls insiallation har a barometric mmcted altiiude source. Thc GTN will 
auuimaUcally wquena altitude legs. 

Iß This instnlleiion does nol have a bnmmctnc corrected aititude source. Thc 
pilot will be pmmpted to manually sequence aitiiude iegs.' 

7.3 Aoto iLS CD1 Cnpture 
Auto 1LS CD1 Capture wiU not automatically switeh fmm GPS m VLOC for LOC- 
BC or VOR appmachw. 
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7.4 Acüvaie GPS MPsd Appmacb 

I In this insiallation, the GTN willauroswitch hrn VLOC iu GPS when lhe 
"Activarc GPS Missed Apprnach" buaon 1s pmsed iu initicile guidance on the 
rnissed approach procedure. 

Li In this installation, the GTN will not auiaswilch Gom VLOC 10 GPS when the 
"Activare GPS Missal Approachn bunw b pressed to initiak guidancc on ihe 
missed approach Tbe püot musl &anually swiich 6% VLOC io 
GPS on ibe extemal come deviation iodicolw if GPS guidaooc b deired 
aber the missed opproach point. 

p i ~ i t a l l a t i o n  supporfs TAPI/SB. Aural ond visunl alens wlll be 
/This installationdoes supporr the TAWS requirement of 91.223. 

7.6 GMA 35 Aidlo Panel (Opliwpl) 
The GTN 725 and 750 rau intafdce b a GhiA 35 remotely mounledaudio panel 
and marker beocon meiver. Conu.ols for IisteniDg to vzuious radioq activating ihe 
cabin speaka, clearance playback control, and marker beawn arr accessed by 
p ~ s i n g  the "Audio Panel* button on ibe GTN display screen. Volume oontrols 
for the audio panel are accosed by pressing the "uinrwm" button on the GTN 
display wreen. 
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7.7 Trame System (Optionai) 
This system is contigurcd for Ihe fouowing wpe of hff ic  system. 'ii~~ Oarmin 
GTN 6XX or GM Cockpit ~ e f e r e n k ~ u i d s  or ~a$ in  GIN 6XX w GTN 
7XX Pilot's Guide pmvides additional infomation regarding Uie functionalit). of 
the traffic device. 

W No tranc s y s m  is inietfaced to the GTN. 
A TAWCAS I traüic sysiem is intvfaced to the GTN. 

A TIS (ratfc syslem is interfaced to thc OIN. 

7.8 StarnSeopem (Oplional) 
W i m  optiomlly mterfnced to a ~ tmScope~wca thcr  dctection syJtem, the GTN 
may be w d  to display the Stonn~cnpe* infomatiw Weathn informatioo 
s u ~ ~ l i e d  bv the ~ t o m S c o o e ~  will bc diiolaved on the ~ i o r m ~ u > o e ~  uaecof the 
G%I System. For detnüeci informntion abo;r the capabiliiies a i  li&&om of the 
stormScopee system, refer to tbe documentation pmvided with Uiat s y s t e a  

Headine Un mode: 
If thc GTN systcm Q reeciving valid beading intoimation, the smrmscnpeo page 
will opeiate in thc heading up mode as indicated by tbe labe1 "HDG W presented 
at thc upper right Corner of the display. in this mode, information provided by the 
~ t o r m S i i p e ~ s ~ s t e m  is displeyed klativc to the nosc of the aircraft and is 
automatically mtated to the c o m  relative positioci as thc aircraR hins. 

Traek Up mmie: 
If ihe GTN system is not recciving vniid heading infonnniion, either bemusc a 
wmpatible headingsystem 1s not installed, or the interfaced heading sysiem has 
malfunctioned. the ~ t o m ~ c o p e ~  page will operate in ihe tnck up mode as 
indicated by ihe labe1 'TRK UP" in the upper nght comcr of the display. When 
operating the t m k  up mode, ~ t n r m ~ c o ~ ~  information is diiplayed relative to 
the e u m t  GPS track of the ainraii und is automatlcally rotated as the aircrafl 
tums. In ußck up mode, thepilot must bc awarc hat, if the combination ofainrail 
soced und crosswind resilts in a crab aoele to maintsin the ttact thc relative 
bCaring of ~ t&n~cope~infwmat ioo  onchc GTN di$niwill beoffset by m 
amount equal to ihe aircmR m b  angle. Beeallv the diffmnce between GPS mck 
and aircra~ W i n g  can bc vcry 16 when oo tbc ground, use of thc GM to 
display StomScope*infomtion io TRK UP mode is pmhibited wbüe on the 
ground. 

190-01007-E2 RN. 1 
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7.9 Power 
Power 10 lhe GTN is pmvided thmugh a circuit breaker labeled NAV/GPS 
(in). 
P o m  to the optional GTN COM is pmvided Uirough a circuit bmker 
labeled COMM ( IR)  
Power to the optionoi GMA 35 is powend thmugh a circuit henker labeled 
AUDIO. 

7.10 Datebpp~  
Databasc veraions and eITeciivc da[cs ore displayed on the start-up pge 
immediiteiy &er power-on Database infomiatim can also be viewed on the 
System - System Status Page. 

The Obstacle Databare covernge area includes the United States and Europe. 

7.11 External Swkches 
Exlemal switches msy bc installcd snd interfaced to ihe GTN. These switdrJmay 
bestand aloae, or integrated wirh a TAWS or GPS annunciator. Table 4 lisis tk 
swildies end function they periorm: 

Switch Lebe1 I Fuuctiou 
CD1 1 Toggles behv&n GPS / VLOC sourees. This 

Tabk 4 -Extcrnal Switchea 
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The bwI oi en&i~srk,~knowho~ end m*m crefkmennhtp hM gone lnto h e  
dealgnand tni I d ur Mmeyabcraft ~keany hgh petiormncealrplane, it 0perete~ 
mW efficlently an s eiy In the hands of a skRled pRot. 

We u r ~ e  pu to bethomughtyfamMar whh thecantwits d your operatln manlails, placarde. 
and chec llet to Insum mexhnurn utflkath of youralrplane. ~hentheh lane haa changed 
owneishia swne oi these mav have been rnlsdaced. lf anv m misslng, m~lacements 
ahould be obtained fmm any M-mney Seivlce Ckinteras soonäs posalble. - 

For your added ptecllon and safety we have added W8 lel seotlon to the PBoi's 
Opemthg Handbook to refreah ur knhedge oi a number subjects. YOU ahould .. 7- 
rwlw these eubjects perlodl& 

Topim In thlseectbn a r e ~ ~ i m m  FA4 D o c  
to the eubled oi d e  tivlna Thev are not IknW to anv ~arflndar m& or model aWane 

Yow Mooney airctnfl wee des1 ned wl bulI to provlde you wth many years of Safe and 
eftlclent tmnmortetion ~y m&bg lt p- and ilylng it prudently. you shodd reallze 
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flylng b one d the Weni modes of bavel. Retii&&le sa mcorde are bel esfablished 
each W. As a püot you am resp~~lb le  to oureell your%&as. to thOBB20 tmwi with 
you, to other @ob and to ground p d t o  i7y &y and eefely. 

The followlng material6 in thls Saf sedlon covere BBW aubjecte in llmlted detaü. Here 
are some condensed DO'e end D8T8. 

-----------------D@'$ ---- ------------ 
Be thomughly famllWwW~ youralrpl8ne and he cumni In & or gei a check 
rlde. 

??.~~\Be"&'!rR!"t.Ind- 
Use aeivicea avaüebie-FSS, ~eather Bureaq etc 
M I g M  you abpkvie thomugiiy. 
Use your check llste. 
Have more Vuin enough fuil for takeoff, Ihe phned trlp, and adequate reseive. 
Be aure yora weight louilng and CO. are W n  UmUs. 
Be surrt d d m  and baggsge are eearsd. 
Check freedom of ali controls. 
Mdntaln epproprlate eirspeed in W&, dlmb, deecent and lendlng. 
AvoM other alrcraft wake turbulenw. 
Switch iuel -8 before englne sZanraton ocoioa 
Pracflce enghe oui, emergency landlng ear extension and other emerpen~y 
eimMatmieai"iuüe; p i ~ y w h a ~ p ~ a  

se caution h mwrPalnous tenehr 
Keep p u r  al lane In good medmnlcai CaidWon. 
~ t a y  k a o d a n d  alert. fly ln a eenslble msnner. 

---------------- DON% ------------- 
1. Don't take oR wlth frost. Ice or snow on the aircrait surfaces. 
2. Don't take ofi wlth less ihen mhh\un recommended fuel. plus rSeerVe8. 
3. Don't fly h a reckless, show off, careiess mennar. 
4. Don't fly In thundemom or severe w ~ ~ t h e r .  
5. Don't Ry In pmlble ldng oondltiona If you enwunter lclng candltlons. alter 

altitude or course to mlnlmlze exposure. 
8. Don't apply wnbuis abfupüy orwlth Mgh forces that wuid exaed deslgn 

loads of the alrplane. 
7. h ' t  l when h Ically or mentally exhausted. 
8. M ) N T ~ U S ~ T ~ L U C K  

There ls a wealth of hiMmdlon available to the Mal creeted for the sole Dumose of maklna 
yourÜybq~ ea&rerfaster, end &r. ~ake adve ol thle lmwvledge aid be pared fcÜ 
an emeraencv In the remde wen- aie h-occur. You as a diot also E e  cenah 
~ & I & l t l &  under (pvemment . egtdations. These are deslgned fo? your own prokilon 
CompiiaMe (6 llOt Only bwiaflcbl but mandatory. 
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Fedwal Avlation reguktkm, Part 91. General Opemtin end Filght Ruiea. I8 a doamieni 01 
iiw operatla, o iahwa~ anti the oweis  e n 8 p t ~ ~ a  reepcmel~iuea 

Thls documant wvere euch f&Jecta aa: 

Liquor end d@s 
Fllght plan8 
Pntfllnh! a&n 
Fuel ulrementa 
ni M%ee 
~&enance. preventnthre melntenance, alteratlons, inapections end 
maintenance recada 

These are only some of the toplos covered. ii ln the owner's and plläs regponslW to be 
thoroughly IaInnlar wkh aH Item In FAR Part 81 and to follow them 

Thh documeni RIea thaI no peraa> may operate a plodud to whkh an ahwarmne~ 
d t W e  lssuedsKthe F M  epp les, except h accordance wWi the requlremmB oi timt 
akwortMne~~ dir*. 

AIRMAN I N ~ T I O N ,  ADWSORIES, AND IYORCES, FM AIRMAN'S 
L 

Th18 document contalnsa weeNi of plot lnionnation for mdyaii reelmsof nlgM navlgatbn, 
giorind pooedures end medlcal Wonnaüon Among the sublects anc 

Servicee AveRabie to Piida 
Radlo Phmsedosv and Tech 

U k c b  and SeparatIons 
PiejllgM 
Deiiiutures - IFR 
€nm& - IFR 
/\rrhrel-IFR 

w%TCYPmMid- 
WakeTurbidena, 
Medlcel Facta fw Pllots 
ehd Hazard8 
Good Operating Practlcm 
Alrpott Lacatlon Dlrectory 

We urge ail pfiots ta be thomughly famüfar wllh end use the InfomWlon In thls manuai. 

ADVISORY INFORM4iiON 

Almen can aubcdbe to senrlcea to obiain FAA NOTAMS end A l m  Advlsorled, arid these 
ara alm avaüable ai FM FflaM ServlF~ Stathns NOfMiS am dacumenta that have kifo* a t l m ~ c a i .  * -thät.thät---&. .iP&; ssd*-torri<eea fltQht;~for 

examde. an alri>at dosad. termlnril War aii cd sewlce. enrom navlgsdlonal alds CU d 
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I GENERAL INFORMATION ON SPEClFlC TOPICS I 

FAR Part 91 requims timt each pilot in command before beglnning a Righi, famiiiarize himself 
with all avallable Information concerning that illght 

All pilots are urged to obtaln a complete prefilght brieiin Thls wu ld  wnslet of weather I o d  
enroute and destination plus alternates enrouie navalcfinfortqation. ~ l s o  alrporl nuiways ac! 
tive len th of mnways. fake off and ianding dietances for the auplane forcondltions expected 
shduld #e h w n .  

The pilot m 9 t  be completely famiiiar with the performance of the atrplane and eriormance 
data in the aimlane manuals and olöcards. ~ h e  resultant eifect of ternoerature an lessu re  al- 
ütude must öe taken into eccoUnt in deteminl perfomiance if not accounted for on the 
charts. Applicable FAA matyls muct be aboardx airplane at oll times lncludlng the wejght 
and balance forms and equipment Iists. 

The airplane rnust be loaded so as not to exceed the wel ht end the W ht and balance load- 
in c ~ t e r  of ravlty (c.g.1 lirnltatio~s~ Ako, that al least rdnimum iuel f o h d  1s aboard.and 
s&cient for 8 e  trip, plus remes. 011 In the engines should be checksd and filled as required. 

INSPECTIONS - MAlNTENANCE 

In addition to rnalntenanca lnspect.ons end prefllgM Infonnatlon requlred by FAR Part 91 a 
complete prefiiiht lnspaction is imperative. it is the responslbiliy of the owner and opemtoito 
assure that the airplane is rnaintained in an dnvorthy mndiion and proper rnaintenance rec- 
ords are kept 

While the fdlowlng iiems cannot substitute for the p r M  ht speclRed for each type of airplane, 
they will seive as remindera d generd items thai shoua be checked. 

SPECIAL CONDlllONS CAUTIONARY NOTICE 

Airplanes operated for Alr Taxl orother than n m l  operatlon and alrplanes operated In humid 
tropics or cold and damp cllmates etc rnay need more frequent inspections for wear corm- 
slon and or lack of lubrlcation. In thcse'areas periodlc inspections should be perlonn&d until 
the Operator can set his own inspect.on penods based on experlence. 

1 NO= l - 
The requlred perlods do not consütute a guarantee that the ltern will reech the 
perlod wlthout rnalfunctlon, as the eforementloned factors m n o t  be oontrolled 

by the manufecturer. 

. - 
high-humidity areas (0.9.; tropical regions). 

ISSUED 6 - 84 
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All e x b d  l6cks, w e m  end tle d m  remcwed. 
Fuel aumpa dmlned. 
Fuel quantlty, adequate for tdp, plus reaecve, (vlsuelly checlced) and a c c w  
doors secured. 

011 quantity checked and accesa doora eecured. 
Checkaeneral condltlon of alrdana enalne, ~ropeller. exhaust stackq etc. 
Allexte-maldoorsaecured. ' ~ - ' 

COCKPIT cnems 
Flnshügid aMBable. 
Requlred dowmem on boanl. 
k e  ihe check llst 
All Internat mnhd I& remaved Ilf Instelledl. 
Check freedom of controla ' 
Cabln and ba e doof pmperiy claaed. 
~ e a t  belis ad%!ukier harneseee faetened. 
Paamgem brlefed. 
Engfne and propeiler Cpenwng ~ a O r i l y .  
All englne gauges checked for proper ieedlngs. 
Fuel selector In a m m  nosltlon. 
Riel ~ h h i e d  by gauges. 
Altimeter g checked. 

The pRol e W  be thoroug famlllar w(öi al hfonnntlon pubIIshed by the manuiaciumr 
comrnln theabpiana 'IheBot is by FA4 to opemte In e wlth theFAR's 
and the F& Approved Altplane RIg= endlor pIacards i n a w  

A CO ete wenther brieflng w to beghnkg a lllght 1s the atwt of aeeurance of 8 aafe hip. 
~ p d z  of weather lnfomni&On enmute 1s another assu-. HOW~VBT, the wise pllot also 
know weather condlllona Chan qul at tlmss and treats weather forcastln as pmfes- 
slonal advlce ratherthan asabec%e fa%e obtalns all iheedvice he an, but &I! staya alert 
thmugh knowledge 01 weether changee, otmetvmlms, and condNona 

Pian the fllght to mld areas d eevere turbulente and thunderetamg. It Is not h y e  
posslble to detect lndhrlduai stom a r m  w find the In between cleer mas. 
Thundemionna, Ilnee and Ment  turbulence should be regarded as tod~6nWly 
dangerow arid M g b e  nvolded. Hall and t d l c  wlnd velodtles can be encountered in 
thunderetom thnt arn d e a w  any altplane, just as tomadoa deatmy neatiy everythlng in 
thelr pafh on the ground. 

A mn cioud ahead cd e Ihe or Unniderston I8 vlable evldence o! vlolent turbtdence, 
hak9ver. the absenoe e roll doud ahould not be lnterpreted as denotlng the le& o! 
tvrbulenca 

NQCrr IN TUABULENT AIR 

Even though mgM In severe tuibulence Is to be avolded RI t In tuibulent alr may be 
enmntered under M n  condltlona Ryl throu h t d n t  ah. preeents Mo  tnaslc 
Problems, to bolh of whlch the answer Is P?OPER ~~IRSPEED. On the one hand, lf you 
malntaln an excesahre airspeed. you run the risk of st~ctural damage or fdure: on the other 
hand, U gour airspeed b too low, you may steH. If turbulence encountered In crulse or 
descent ecomes uncomfortableto the pDot or passengem the best procedure Is to reduce 
apeed to the ma speed, whlch k ilsted In the Umitatlons W o n  of the FAA 
Appmved A l l p l a n e ~ B n ~ t a I  and Pilots Opetatlng Handbook. Thls speed ghrea the best 
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seeurance oiavolding e ~ ~ ~ s s h r e  amsslosd~, und atthe eametkne prcwlding margln against 
lnadmnt e$Ue due to gusts. 

Beware of overcontrdl In attempllng to mcl for Change8 In d W e ;  plylne rmttof 
pfwam o a d a ~ o u ~ w a t c h  &ptI wül bY& up ~ a ~ ~ ~ ~ ~ ~ & o f b m k , ~ ~ 1 1 ~ w l d ~ & * ~  0-fotcesiq. 8nd w~cwdamaging%ucu* ilu 

cautlws ap fomrard or ba preesure to keep the nose 
h%'t'*&?I%"laal mUu* n b up a d m  dmik U. tfitn apatin y lo  
avdd belng grcssly misbimmed ES the mtlal .mir cdumns change velocüy and d l m & ~  

AvoW flI ht at low altltudes ovsr mounrehious tertah, darl near the lee dopee. OBSWBE PUBUWED MWNUM E T ~ I R ~  A L ~ D & u ~ - .  Xthe r*d v e ~ o w  ras , 
the level oi the ridge Is in excese of 26 laio$ and 
limuntain wave wnaPn are lkely wer and nesr%%%$$&!!%%%s% 2% 
level d the rldge exceede M) knoSs, a stmg mountaln mive 1s e wfm 8 b W  Up arid 
down dreffe end eevere or axbems turbuJence. The wonffa be B1W)Mtered in 
and below the mtor m e  whlch ie umü 8 to 10 müee dDwnwkd from the rfdoa Thts uine 
ischamcierized bythe preeenceof gmll &I&' I f s u ~ e n t  moisiurele alto cumidus 
abuxlhig lentla*v doud. are a h  vkUe Jgna thai a mountaln but their 
pmenca Is IlkewIse dependent an mobtura Mountaln wave turbuience cgn, oi course, 
occur In dry air and the ebsence of such douds ehould not be taken ae nseurance Uiat 
mountaki wave turbulenca will noi be enmuntered. A mountaln wwe d a  mey exceed 
the dlmb capability of p u r  alrplane. 

- - AVOlD MOUNTNN WAVE DOWNDRAFlS - - 
VFR - LOW CEIUNGS 

If you sre not Instrument rated, avdd VFR On Topwand 'Special MR. Beln caIQht abwe 
an undercaat when an emernonw daecenl te maul& (or al deethiatlon) i an Eodremely . - 
hauudoue p o W n  for the VFT7 pBoL 

Accepün a dearance out 01 oertalri aliport contmi zones with no mlnlmum ceOhg and 
one-mUe ~slblllty as pennRted wRh = Specbl YFR Ir not rsoommendd pmdlce for 
VFR pgots. 

AvoM areae of low ceiilngs and ntsrrtcted vielbülty miese p u  are Instrument roiiclent and 
have an I-t equlpped alrplana Then pmceed wNi cautlon and l!~e planned 
altemates. 

VFR - AT NlGHT 

When flyln VFR at nlght, h addlüon to the alütude a p p  te far the dlrectlon d fllght, 
?ob sho% maWn a ril rninimum l W e  U dlciated ~ e m h  obatadea auch a TV 
owers, or commwlles In the arm flown. ihle is mpedally tnm In mountabioue terrah, 

where there I8 usually very Ilttie ground mfwm and absolute mlnlmum deerance Ls 2.000 
feet Don't depend on your belng able to eee obstedes In time to mlss them. Hloht on dark 
niahts wer soarselv ~0DUhted muidrv can be almost ihe same as IFR end should be 

Dlaorlentation can occur In a varW ofwm D u r l ~  fllaht Inner ear bahncina mechanlsms 
are wbjecied to varled forces not mrmaüy 

- - & the g r d .  Thts 6ombhed wlth 
los8 ol outslde vbual relemrce can cauee InterntatIons (9lusbns) result and 
may wnhise the p0&s wnception of the aitüiide anti p o & h  of his ah#ane. 

Under MR condWons the vlsud sense, uslng the horkon es a mfemnm, can oYerrlde the 
flluslona Under low vlslblllty conditions (nl ht, fog, dwds, haze, etc.) the Illusions 
predomlnate. 0nly throu~h awareness of these%uslons, and roRciency in Instrument Rlght 
procedures. can an airpiane be operated saieiy ~n a lowvisidiy en-IU. 

ISSUED 6 - 94 10-7 
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Rylng in fog denae haze or du* doud kvika or very lw vlelbii with stmbe Ilghts, and 
~ t t k l d y  rowlng beacmturned on hequewcaus8sWgoO%eyshould be tumed Off 
n these condltlone, parilculady at nlght 

All pllote ehoidd checkthe weatherand use oodjudgrnent In plannlng fllghta The M R  pflot 
should uae extra cacdlon ln avoldlng low vldbnny condnlona 

Mdon elolrneee oRen precedm or accompeniw dlsorlentatlon end may further jeopardlze 
the fllght 

STAUS. SPINS AND S L W  FUGM 

SEelk and slowfll ht ahoiild bepmctlcedat safealtRudes toallowforrecovery. Any ofthese 
maneuven, e h o d  be peifonned a an altltude ln a x c ~ s  of 6,000 lest above ground level. 
Splne may be dangeroue and ehwld be svolded. In fad moat aiiplanes am lacarded <. .. 
againn! ~nlenflonal a#h&no m y e d  by stal19. A and declehm sdracovery 
~mtecta 8tlalna~ nd sdm alidanwarereoulred to &W Naht chmcterls~ca lhat 
gbe adqikte advance wam'lng d an bnpendlng etdl or they mwt-be equlpped with an 
a<tlllcfsl atdlwarnlngdevlca KeepthearilRdal8yßtern in goodwoiklngorder. Donotoperate 
the aiiplane wkh the devloe made lnoperatlve by the use of clrcuk äeaken, w d e r  means. 

Stalle shouid be pracücedat &aWudesfor ample recovery. Sholdda rpln be encomtered 
Inadvertentiy, spin recovery should be InlHated Immedlately. 

Ae etal attRude Is approached, bealeh Take porn t correcüva a c h  to avdd the ataü or lf 
you are practklng stalls, react the rnoment the etal~occum. The followlng le suggestsd: 

1. Do nd cany @engem. Be cettaln that the aiplane'a center oi 
aravltv IB na g f o ~  as &la Fowaid CG alda sah recovenr. 

2 & C& that both studed plot and Instrumr pllot hak a full set of 
operable controla 

3. Condud such pmctice at aiütudee in exceca of8,OM) f t  abwe gmund level. 

Remember that an almlaneat or W traftb Dkttem alllhide ombabivwlll not reCaver hum a 
epln beiure Impact wiih the ground. When deecendlng to t d c  p a t h  altRude and dvki 
openitbn In the MC peiiem and appmach, malntaln a safe rnarsln above stafl epeedi 
During takeasl or o- around. be w p d d y  camfui to avold departur6staHa awclated wlth 
turne ai low rpA. Malntaln epeede recommended In Ihle hendbook(Sectlon II &V). 

STANDARD PROCEDURE FOR SPIN RECOVERY 

In the event of an InadvetMt spln the foilowing recovery procsdure shoidd be uaed: 
Throtlle RETARD to /DLE 
Aiierona NEUTFiAL 
Rudder ~ p d  FUU RUDDER oppoalte the dlrection of epin. 
Control Whed FOR~ARD oi neuhal In a bilsk moüon to break stall. 

Addltlonal FORWARD elevetor contml may be w u h d  t rotatlon 

VOniICES -WAKE TURBULENCE 

Every akpiane g W 6 8  wakes oihwbulence whOe h fllght Part ofthla la Irom the propeller 
or Jet englne and part hwn the üp vorüces. Thelargerand M e r t h e  alrpiane the more 
pronounosdwake mrdeneea. Win tip voitlces fmm large haayr alrplaneg are very 
s W e  l close degenemüng wlth ime, wind arid spaca These am rolling In nahIre 
from each wl tlp. n teat, w~Wvdocltles of 133 knots have been rewtded. 
mauet veloc?les lrwn altplane8 at takedl have been meaaured at 25 mph, 21 W feet 
behlnd rnedlini. [arge alrp- 

E r n  the dhg d tlp vortlces wfthln two rnlnutes w less aRer Passage 
oi lap+ le hezefdou8 toal airpiane& lhl8 roll a f k t  can srceed the maximum 
cou er m oMalnaMe In an aiiplane. 
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The arbulent ereee msy remaln for ae long ae three minutes or more de dl on wlnd 
conditions, and meyadend severai mllee behlnd the airpiana plan to & G y  30ve Or to 
the upwlnd alde of the other alrplane'e fllght pnth 

Because d the wlde varlety of condlllone that cen be encountered there is no wt nile to 
M o w  to avoid wake turbuience in ail situetlons. However, the d 8  Inbmiation Manual 
goee lnto d e r a b l e  detall for a number cü wake turbulente awidanoe procedures. Use 
p t j u d g m e n t  and d o w  ample deersncetlmeand s p a c e f d l ~ g  0 ~ ~ ~ I f l g  Uie Wake 

rbulence of other airplanes in an dhb out approach and lending operPtlons. Be 
obmvant cd wake iurbulence from eO alrcraR, regardlese of size. 

The Ahnan's InFommtion Manual wnmim a aection on Wake turbidence. FAA Advl8ory 
Umdar AC 80-290 Is a b  rewmmended readlnll. -. . 

TAKE - OFF AND LANDING CONDmONS 

Vvhen M g  oR on runways wered with w-ater or i r w h g  elush, the landbig gear ahould 
rBmah d e d  for ap mately ten s e d e  ionuer than mmial &whg tho wheels to 
h and dkdpate VR e g  mdehirp. The landing gear ahaUd then be cydd up, then 

~omg~aita~~m3dmatelv~vesewndsandthenrebadaoeln.~autimmUaabeeuc~to 
Insure that the entire oieraüon ia performed beim Mäximum Landlng Qear Operetbig 
Airspeed. 

Use cautlon when kuwllng on runwaya Lhat am m r e d  Q watet w alu8h whlch cauee 
(aquaplanki . a phenomenon thet renders braldnO and medno I~e&scthre 

2Zz%%ebid<of&1 ent s~ Mctkn Snow and b covawered ~lwap are ako 
h d o u a  The pOot ahould be alert Ia the poW18Ry oi the brakes freezlng. 

U80 cauilon when W n g  oii or landln In W a  Be aware cü speclal wind condltlons 
caused by bydings or other oobsbu&P"Y%d near mnway In e crossuiiad pattem. 

Modern indu 8 record In provldlng rellable equipmnt Isvery good. When the pRot enters 
Urealrplane % f m m a n  IntsgrelpttofthemMmacNnes . HeisjustasessenUal 
io a aucceeehil Rlght 88 the c o n ~  fwfacm To nore lhe pllO("~lght piamln woukl 
be aa seneeless as faillng to lnspect the Intei@$the wntml sutiaces orany o t h e r L  part 
d the machlm The pBot h1mse.i has the responsibPRy for detennlning hls reilabiüty prbr to 
enterlng the abplane for fllght 

W i e  piiotin an alrplane. an iridhrldual ehould be frse of condltlons whlch are hannhi to 
ale-8, d l t y t o  make correcr dedslons, end rapld mctlon Ume. 

FAiiGUE 

Fatlgue generaüy slows reactlon tlmes arid c a w  fooUsh errors due to Inattention. In 
addition to the W common cause oi fetlgue, InsuWdent rest end los3 0f sleep. the 
pressure of buslness, flnanciai worries end femly lems can be contrlbutin iactors. If 
PofailgueIsafecforpdortoa g h n f l i g ~ O i i f i o p & e n t ~ & & ~ u h g l q  
IgMs, keep mentally acthre by inel<lng ground checks and radlo-navfgatlon poeition plok 

HYPOXIA 

Hypoxla in shi e tenns Is a lack oi sulfldent oxygen to keep the W n  and o&r body 
iissues f unc t l on~  ptupedy. There Iswkie indivkiuai variaüon In SU~CB 6Uyto hypo* in 
adcihlon b y e s s l v d y  insufiicient oxy en af her altüudes, m&Intehip with the 
b l o d s  ab I, to cany gen ean &U Bypoxia (anadBS: on nianxkie, and 
ceriain dru si. Also, 81% an6 varlous drugs decrease the braln s tdemce to hypoxla. 
~ o u r  bodyaas no butt in alam systern to let you know when you ere not gettlng enough 
oxy n. It 1s Impossible to predict when or wheFe hypoxb wlll occur during a R1 
Y $manifest ltseif. A majw early symptorn oi hy X& isan lncreased sense o%grbq 
( r e f e d  ro as euphoris Thls Progresses to mactlreadions. lmpaked thinking ablllty. 
unusual fatlgue. and dull kadache Wlng. 
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o m  are elow bU sbe, hldlous In onset, end an, mont marked 8i sltRudee %%[I a h  10.aOO f e e ~ v h l o n .  however. can be lmaalred startlna &altRudes lower 
than 1Ö,000 feet..Heevy smokers my &perl&&-mr$ m t o m  of hy@a at altltudes 
lawet than r~~19mokers. Use m e n  on Rlahts above 1%i,eet and at anv time when 

&bon clkDdLle anpra the body ceila doea dhcrease. AÖa"mult, c d o n  d l d e  h 
'waehed our of the bbad The m& m r n o n  symDtoma of ~ ~ U a U o n  arm: dlahiess: 
hot llnd cold aenaatlona: thalina dUie hands. feit6 end feet: l e i h :  nauaea: 8iee~inem: and 

Should sympioma occur that ainnoi deiinltdy be idenüfled aa eithei & or hyperveb 
tllaUai W three or fourdwn breidhs of owaen The svmatoma ahould% meikedhy 1 
ttte candltron WB nvpmai ( m c o v ~ f n 5  hypoxhhnp~d). n tha s$nptom persh 
dlscwitmue uee of oxygen; consdm slow r breathln rate until symptoma dem then 
reeume n o d  brealhlng reta ~onnai b m t h ~ c e n  be aded by talking aioud. 

the Mhience af elcohd E r n  mmü ma~ltd OIdcbhol In thb human System ain advmly  
affect ludgnmt and deck1011 nmk ablltiea FAR 91 .ll ettitea '(a) No person tnay act 88 
a crew membec(l) wtthln B hccss % Uie commptlon of any alcohalic beveraga 

Tests hdtaite ümt as a general nde, 2 ancas 08 Iltera) of atcoM tit IS,(MO fwi pmduce 
the m e  adveree eRe& ae 8 ounces(.llllItemfat eea level. In otherworde, the h@h~ PU 
get Ythe Mgher you g&. 

DRUGS 

SCUBA DMNQ 

after any prdon ed scube dMng cordd be dangeroua Under the lncrenaad 
F&z%%e wuter, exceaa n 8 I  Is absorbed into our ayetem ii M d e n t  tlme has not 
elaped lor to takeofi b r  your aystem to rkl l t a ~  of tils ex- gae U may experience 
the bengat altitudm even wider 10,000 feet, where moct llgM plane; &. 
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In additlon to ihe covereqe of subjects In t h i  sectioni the National Transportation Sefety 
Board and the FAA penodically issue general aviaiion pam hlets concemi avlatlon 
safe and In reater detall. These can be obtained at FAA &firn, ~eathe%ations, 
Flig#Cervice %iatiom. or A ~ r i  Facillb'a. These are vmy g , W  vurcea of Infornrtion 
and am hlghiy recommend for study. Some of these are IiUed: 

Alrman's Information Manual 
12 Golden Rules for Piots 
Weather or Not 
Disorientaüon 
Plane Sense 
Weather Info Guide for Pilots 
Wake Turbulente 
Don7 Trust to Lick, T ~ s t  to Sefety 
Thunderston - TRW 
IFR-VFR , Eiiher Way Dlsorlentatlon Cnn be Fetal 

MANUFACTURER'S INFORMATION 

See following applii le pages of information hat may have bem inserlad. 
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The best of engineering know-how and manufacturing craftsmanship have gone into the 
design and building of your Mooney aircraft. Like any high performanceairplane, it operates 
most efficiently 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 checklist 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 poss~ble. 

For your added protection and safety, we have added this special section to the Pllot's 
Operating Handbook to refresh our knowledge of a number of safety subjects. You should 
review these subjects periodical&. 

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 any particular make or model airplane 
and do not replace instructions for particular types of airplanes. 

Your Mooney aircraft was designed and built to provide you with many years of safe and 
ehicient transportation. By maintaining it properly and flying it prudently, you shouid realize 
its full potential. 

ISSUED 6 - 94 



MOONEY 
MODEL M20R 

SECTION X 
SAFETY INFORMATION 

Flying Is one of the safest modes of travel. Remarkable safety records are being established 
each year. As a pilot you are responsible to yourself, your relatives, to those who travel with 
you, to other pilots and to ground personnei 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. Be thoroughly familiar with your airplane and be current in it, or get a check 
rap 

2. i;yi:plan all aspects of your flight-including weather. 
---FLYYOURPLAN ---. 

3. Use services available-FSS, Weather Bureau, etc. 
4. Pre-flight you airplane thoroughly. 
5. Use your check lists. 
6. Have more than enough fuel for takeoff, the planned trip, and adequate reserve. 
7. Be sure your weight loading and C.G. are within limits. 
8. Be sure articles ad baggage are secured. 
9. Check freedom of all controls. 
10. Malntaln aoaroarhte alrsoeed in takeoff. climb, descent and landlna. 
1 1. Avoid othir'alrhraft wake'turbulence. 

. - 
12. Switch fuel tanks before engine starvation occurs. 
13. Practice engine out, emergency landing gear extension and other emergency 

procedures at safe altitude; preferably with a check pilot. 
14. Use caution In mountainous terrain. 
15. Keep your air lane In good mechanical condition. 
16. Stay 1nformed)and alert, fly in a sensible manner. 

I. Don't take off with frost, ice or snow on the aircraft surfaces. 
2. Don't take off wlth less than minimum recommended fuel, plus reserves. 
3. Don't fly in a reckless, show off, careless manner. 
4. Don't flv In thunderstorms or severe weather. 
5. Don't f l i  In possible Icing conditions. If you encounter icing conditions, alter 

altitude or course to minimize exposure. 
6. Don't applv controls abruptlv or wlth high forces that could exceed design 

loads of the airplane. ' - 
- 

7. Don't fly when ph sically or mentally exhausted. 
8. DON'T TRUST TY) LUCK. 

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 emer ency In the remote event that one should occur. You as a pilot also have certain 
responsifilities under government regulations. These are designed for your own protection. 
Compliance Is not only beneficlal but mandatory. 
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Federal Aviation regulations, Part 91, General Operating and Flight Rules, is a document of 
law governing operation of aircraft and the owner's and pilot's responsibilities. 

This document covers such subjects as: 

Responsibilities and authority of the pilot in command 
Certificates required 
Liquor and drugs 
Flight plans 
Pre-flight action 
Fuel reauirements 
Flight riles 
Maintenance, preventative maintenance, alterations, inspections and 
maintenance records 

These are only some of the topics covered. It is the owner's and pilot's responsibility to be 
thoroughly familiar with all items in FAR Part 91 and to follow them. 

FEDERAL AVIATION REGULATIONS, PART 39 -AIRWORTHINESS 
vts 

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 
airworthiness directive. 

ADVISORIES, AND NOTICES, FAA AIRMAN'S 

This document contains a wealth of pilot information for nearly all realms of flight, navigation, 
ground procedures and medical information. Among the subjects are: 

Controlled Air Space 
Services Available to Pilots 
Radio Phraseology 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 Location Directory 

We urge all pilots to be thoroughly familiar with and use the information in this manual. 

ADVISORY INFORMATlON 

Airmen can subscribe to services to obtain FAA NOTAMS and Airman Advisories, and these 
are also available at FAA Flight Servlce Stations. NOTAMS are documents that have 
information of a time-critical nature that would affect a pilot's decision to make a fl~ght; for 
example, an airport closed, termlnal radar out of servlce, enroute navigational aids out of 
service, etc. 
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1 GENERAL INFORMATION ON SPECIFIC TOPICS I 
FLIGHT PLANNING 

FAR Part 91 requires that each pilot incommand before beginning aflight, familiarize himself 
w~th all ava~lable ~nformat~on concerning that flight. 

All pilots are urged to obtain a complete preflight briefin This would consist of weather; local, 
enroute and destination, plus alternates enroute navai8nformation. Also airpp* runways ac- 
tive len th of runways, take off and landing d~stances for the a~rplane for cond~t~ons expected 
sh&ld ge known. 

The prudent pilot will review his planned enroute track and stations and make a list for quick 
reference. It IS strongly recommended a fli ht plan be filed with Fli ht Service Stations even 
though the flight may be VFR. Also, adv~se Flight Serv~ce Stat~o"s ofgchanges or delays of one 
hour or more and remember to close the flight plan at dest~nat~on. 

The pilot must be completely familiar with the performance of the airplane and erformance 
data in the airplane ma,nuals and placards. The resultant effect of temperature and) ressure al- 
titude must be taken into account In determ~nin performance ~f "ot accountegfor on,the 
charts. Appl~cable FAA manuals must be aboard 8 e  airplane at all times includrng the we~ght 
and balance forms and equipment lists. 

The airplane must be loaded so as notto exceed the weight and the weight and balance load- 
in center of yav$ (c.g.) limitations,Also, that at least m~nimum fuel for takeoff is aboard,and 
sugficlent fort e tr~p, plus reserves. 011 I" the engrnes should be checked and f~lled as requ~red. 

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 
assure that the alrplane IS ma~nta~ned in an a~tworthy 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 w~ll 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 lubyication. In these areas periodic inspections should be performed until 
the operator can set h ~ s  own Inspection per~ods based on experience. 

- 
I NOTE I 

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 oossible o~oortunitv. A clean drvsur- 
face is virtually immune to corrosion. Make sure that all drain holes iemain Jnobstructed: Pro- 
tect~ve fllms and sealants helo to keeo corrosive aaents from contactlna rnetalllc surfaces 
Corrosion inspections should' be madk most frequgntntly under high-corr6sion-risk operatin 
cond~t~ons such as In reglons of heavy a~rborne salt concentrat~ons (e.g., near the sea) an8 
high-humidity areas (e.g., tropical regions). 
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WALK AROUND INSPECTIONS 

All airplane 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 resetve, (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. 
Reauired documents on board. 
Use' the check list. 
All internal control locks removed (If installed). 
Check freedom of controls. 
Cabln and ba gage door properly closed. 
Seat belts an8shou1der harnesses fastened. 
Passengers briefed. 
Engine and propeller operating satisfactorily. 
All engine gauges checked for proper readings. 
Fuel selector in proper position. 
Fuel quantity checked by gauges. 
Altimeter setting checked. 

GENERAL 

The pilot should be thoroughly familiar with all information published by the manufacturer 
concerning the airplane. The pilot is required by FAA to operate in accordance with the FAR'S 
and the FAA Approved Airplane Flight Manual andlor placards installed. 

TURBULENT WEATHER 

A complete weather briefing prior to beginning a flight is the start of assurance of a safe trip. 
Urxlatina of weather Information enroute is another assurance. However, the wise pilot also 
kriows weather conditions change qulcMy at times and treats weather forcasting as profes- 
sional 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, 
however, the absence of a roll cloud should not be Interpreted as denoting the lack of 
turbulence. 

FLIGHT IN TURBULENT AIR 

Even though flight in severe turbulence is to be avoided, fli ht in turbulent air may be 
encountered under certain conditions. Flying throu h turbugnt air presents two basic 
problems, to both of which the answer is PROPER ~IRSPEED. On the one hand, if you 
maintain an excessive airspeed, you run the riskof 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 pllot or passengers, the best procedure is to reduce 
speed to the maneyerin speed, wh!ch is listed In the Limitations Sect~on of the FAA 
Approved A~rplane Flight danual and Pilots Operating Handbook. Thls speed gives the best 
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assurance of avoiding excessive stress loads, and at the same time providing margin against 
inadvertent stalls due to gusts. 

Beware of overcontrollina in attem~tina to correct for chanaes in altitude; applying control 
pressure abruptly will burd up G-forcegrapidly and could &use damaging stnidud stress 
oads. You should watch particularly your angle of bank, making turns as wide and shallow 
as possible, and be equally cautloui [n applying forward or back pressure to keep the nose 
level. M$ntain straight and level attitude in etther up or down drafts. Use trim sparin ly to 
avoid belng grossly mistr~mmed as the vertical alr columns change velocity and dlrecion. 

MOUNTAIN FLYING 

Avoid flight at low altitudes over mountainous terrain, rticuiarly near the lee slopes. 
-OBSERVE PUB.LlSnED MINIMUM ENROUTE ALTITUOE~MEA)-. ~ f m e  wind velocity near 
the level of the ridge is in excess of 25 knots and approximately perpendicular to the ridge, 
mountain wave conditions are likely over and near the lee slopes. If the wind velocity at the 
level of the ridge exceeds 50 knots, a strong mountain 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 presence of "roll clouds" if sufficient moisture is present; alto c U ~ U I U S  
standing lenticular clouds are also visible signs that a mountain wave exists, but their 
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, avoid "VFR On Top" and "Special V v " .  Being caught above 
an undercast when an emergency descent is required (or at destination) IS an extremely 
hazardous position for the VFR pilot. 

Accepting a clearance out of certain airport control zones with no minimum ceiling and 
one-m!e visibility as permitted with " Special VFR " is not e recommended practice for 
VFR p~lots. 

Avoid areas of low ceilings and restricted visibility unless you are instrument proficient and 
have an instrument equipped airplane. Then proceed with caution and have planned 
alternates. 

VFR - AT NIGHT 

When flyin VFR at night, in addition to the altitude appropriate for the direction of flight, 
pilots shouyd ma~ntain a safe minimum altitude as dictated by terrain. obstacl~s such as ?V 
towers, or communkies in the area flown. This is especially 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 pilots. 

VERTIGO -DISORIENTATION 

Disorientation can occur in a variety 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 positlon of his airplane. 

Under VFR conditions the visual sense, using the horizon as a reference, can override the 
illuslons. Under low vislbllity conditions (night, fog, clouds, haze, etc.) the illusions 
predominate. Only through awareness of theselllusions, and roficiency in instrument flight 
procedures, can an airplane be operated safely in a low vislbi!ty environment. 

ISSUED 6 - 94 



SECTION X 
SAFRY INFORMATION 

MOONEY 
MODEL M20R 

Flying in fog, dense haze or dust, cloud banks, or very low visibility, with strobe lights, and 
particularly rotat~ng beacons turned on frequently causesvertigo. They should be turned off 
in these conditions, particularly at night. 

All pilots should check the weather and use ood judgment in planning flights. The VFR pilot 
should use extra caution In avoldlng low vlsbllity conditions. 

Motion sickness often precedes or accompanies disorientation and may further jeopardize 
the flight. 

STALLS, SPINS AND SLOW FLIGHT 

Stalls, and slow Right should be practiced at safe altitudes to allow for recovery. Any of these 
maneuvers should be ~erformed at an altitude in excess of 6,000 feet above ground level. 
Spins may be danaeious and should be avoided. in fact, most airplanes are placarded 
against inientlonal < ins Spins are preceded by stalls. A prompt and decisive stall recovery 
protectsagainst inaiverient spins. All airplanesare required to havefllght characteristics that 
give adequate advance warning of an impending stall or they must be equipped with an 
artificial stall warnina device. Keeo theartificial svstem in oood worklna order. Do not ooerate 
the airplane with thgdevice mad6 inoperative @the usgof circuit brgakers or other means. 

Stalls should be practiced at safe altitudes for ample recovery. Should a spln be encountered 
inadvertently, spin recovery should be initiated immediately. 

As stall attitude is approached, be alert. Take prom t corrective action to avoid the stall or if 
you are practicing stalls, react the moment the stall]occurs. The following is suggested: 

1. Do not carry assengers. Be certain that the airplane's center of 
gravity is as Par foward as possible. Foward 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 airplane at or near traffic attern altitude probably will not recover from a 
spin before impact wLh the ground. When &wending to traffic pattern altitude and durin 
operation in the traffic pattern and approach, maintain a safe margln above stall s p e d  
During takeoff or go- around, be especially careful to avoid departure stalls associated with 
turns at low speed. Maintain speeds recommended in this handbook(Section II & V). 

STANDARD PROCEDURE FOR SPIN RECOVERY 

In the event of an inadvertent spln, the following recovery procedure should be used: 
Throttle RETARD to IDLE 
Ailerons NEUTRAL 
Rudder ~ p ~ l y  FULL RUDDER opposite the direction of spin. 
Control Wheel FORWARD of neutral in a brisk motion to break stall. 

Addttional FORWARD elevator control may be required if rotation 
does not stop. 

Flaps (if extended) RETRACT as soon as possible 
Rudder NEUTRALIZE when spin stops. 
Control Wheel 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 jeienglne a<d part from the wing tip vortices. The larger and heavier the airplane themore 
pronounced wake turbulence will be. Wina  ti^ vortices from larae heavv airplanes are very 
severe at close range, degenerating with h e ,  wind and spacelThese are rolling in naturi! 
from each wing tip. In test, vortex velocities of 133 knots have been recorded. 
Exhaust veiocities from large airplanes at takeoff have been measured at 25 mph, 2100 feet 
behind medium, large airplanes. 

Encountering the rolllng effect of wing tip vottices within two minutes or less after passage 
of large air lanes Is hazardous to light airplanes. This roll effect can exceed the maximum 
counter rolpobtainable 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 behlnd the airplane. Plan to fly slightly above or to 
the upwind side of the other airplane's flight path. 

Because of the wide variety of conditions that can be encountered, there is no set rule to 
follow to avoid wake turbulence in all situations. However, the Airman's Information Manual 
goes into considerable detail for a number of wake turbulence avoidance procedures. Use 
prudent judgment and allow ample clearance time and space following or crossing the wake 
turbulence of other airplanes in all takeoff, climb out, approach and landing operations. Be 
observant of wake turbulence from all aircraft, regardless of size. 

The Airman'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 ap roximately ten seconds longer than normal, allowing the wheels to 
spin and dissipate the teezing moisture. The landing gear should then be cycled Up, then 
down, wait approximately five seconds and then retract again. Caution must be exercised to 
insure that the entire operation is performed below Maximum Landing Gear Operating 
Airspeed. 

Use caution when landing on runways that are covered by water or slush which cause 
hydroplaning (aquaplanln ), a phenomenon that renders braking and steering ineffective 
because of the lack of sdicient surface fr~ctlon. Snow and ice covered runways are also 
hazardous. The pilot should be alert to the possibility of the brakes freezing. 

Use cautlon when taking off or landing in usty winds. Be aware of speclal wind conditions 
caused by buildings or other obstructions~ocated near runway in a crosswind pattern. 

~ E D I C A L  FACTS FOR  PILOT^ 
GENERAL 

Modern industry's record in providing reliable equipment is very good. When the pilot enters 
the alrplane, he becomes an integral part of the man-machine system. He is just as essential 
to a successful flight as the control surfaces. To i nore the pilot in pre-flight planning would 
be as senseless as failing to Inspect the integrity ofthe control surfaces or any other vital part 
of the machine. The pilot hlmself has the responsibility for determining his reliability prior to 
entering the airplane for flight. 

While piloting an airplane, an individual should be free of conditions which are harmful to 
alertness, ability to make correct decisions, 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, insufficient rest and loss of sleep, the 
pressure of business, financial worries and family problems, can be contributing factors. If 
your fatigue is a factor prior to a given flight, don't fly. To prevent fatigue effects during long 
flights, keep mentally active by making ground checks and radio-navigation position plots. 

HYPOXIA 

Hypoxla 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. regressively insufficient oxygen at hi her altitudes, anythin interferingwith the 
blood's ablkty to carry oxygen can contribute toaypoxia (anemias, cagon monoxide, and 
certain drugs). Also, alcohol and various drugs decrease the brain's tolerance to hypoxia. 
Your body has no built in alarm system to let you know when you are not getfing enough 
oxy en It is impossible to predict when or where hypoxia will occur during at71 ht, or how 
~t w i  minitest Itself. A major early symptom of hypoxia is an increased sense oywell-being 
(referred to as euphoria This progresses to slow reactions, impaired thinklng ability, 
unusual fattgue, and dull keadache feeling. 
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Symptoms 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 resuit of emotional tension or anxiety. Under conditions of emotional stress, 
fright, or pain, breathing rate may increase, causing increased lung ventilation, although the 
carbon dioxide output of the body cells does 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 unconsciousness. 

Should symptoms occur that cannot definitely be identified as either hypoxia or hypewe? 
tilation try three or four deep breaths of oxygen. The symptoms should improve markedly ~f 
the condition was hypoxia (recove from hypoxia is.rapid). If fhe symptoms persist, 
discontinue use of oxygen; conscioug slow your breathing rate untli symptoms clear; then 
resume normal breathing rate. Normal breathing can be aided by talking aloud. 

ALCOHOL 

Common senseand scientific evidencedictate that you not fly as a crew memberwhile under 
the influence of alcohol. Even small amounts of alcohol In the human system can adversely 
affect judgment and decision making abilities. FAR 91 .I 1 states "(a) No person may act as 
a crew member-(I) 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(.l8 liters) at sea level. In other words, the higher you 
get, "the higher you get". 

DRUGS 

Self-medication or taking medicine in any form when you are flying can be extremely 
hazardous. Even simple home or over-the-counter remedies drugs such as aspirin, antihis- 
tamines, cold tablets, cough mixtures, laxatives,, tranquilizers, and appetite suppressors, 
may seriously impair the judgment and coordinatron needed while Ryfng. The safest rule s 
to TAKE NO MEDICINE before or whiie flying, except on the advice of your Aviation Medical 
Examiner. 

SCUBA DIVING 

Flying shortly after any prolonged scuba diving could be dangerous. Under the increased 
pressure 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, ou may experience 
the bends at altitudes even under 10,000 feet, where most light planes xy. 
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I ADDITIONAL INFORMATION I 
In addition to the coverage of subjects in this section, the National Transportation Safety 
Board and the F.A.A. periodically 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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