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THIS HANDBOOK INCLUDES THE MATERIAL
REQUIRED TO BE FURNISHED TO THE PILOT
BY CAR PART 3, AND CONSTITUTES THE
FAA APPROVED AIRPLANE FLIGHT MANUAL.

COMPLIANCE WITH ALL THE MATERIAL IN
THIS FLIGHT MANUAL IS MANDATORY.

DO NOT REMOVE FROM AIRCRAFT.
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This book meets GAMA Specification No. 1.,
Specification For Pilot's Operating Handbooks
issued Feb. 15, 1975 and revised Dec. 31, 1981.

MOONEY AIRCRAFT CORPORATION
Po0es BOX 72, KERRVILLE, TEXAS 78029-0072
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bon P, Watson, Manager

Aircraft Certification Division
FEDERAL AVIATION ADMINISTRATION
Department of Transportation
Southwest Region

Fort Worth, Texas

FAA APPROVED in Normal Category based on CAR, PART
3; applicable to Model M20J S/N listed above only.
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CONGRATULATIONS o o

WELCOME TO MOONEY®S NEW DIMENSION IN SPEED AND
ECONOMY. YOUR DECISION TO SELECT A MOONEY HAS
PLACED YOU IN AN ELITE AND DISTINCTIVE CLASS OF
AIRCRAFT OWNERS. WE HOPE THAT YOU FIND YOUR
MOONEY A UNIQUE FLYING EXPERIENCE, WHETHER FOR
BUSINESS OR PLEASURE, THE MOST PROFITABLE EVER.

~NOTICE-

This manual s provided as an operating guice for
the Mooney Model M20J. It is important that
you==regardless of your previous experience=-
carefully read the handbook from cover to cover
and review it fregquently.

AlLL information and fllustrations in the manuat
are opased on the Llatest product information
avaitable at the time of publication aporoval and
all sections including attached supplements are
mandatory for proper operation of the aircraft,
The right s reserved to make changes at any time
without noticCes Every effort has Dbeen made to
present the material in a clear and convenient
manner to enable you to use the manual as 3
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 1i.e.r, Original or Revised.
Alsor, in the lower right corner of the ocutlined
portion, is a pox whicn denotes the manual numberp
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"” and a "Log of Revisions” page(s)
Wwill be provided to replace the previous oness

This handbook will be kept <current by HFooney
Adircraft Corporation when the information card in
front of this handpbook has Dbeen completeg and
mailed to Mooney Aircraft Corporations Ps0. BOx
72, Kerrville, TX 78029-0072.
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MOONEY M20J

} 24’8 (751.8cm)

119" (358.1cm) =]
, 36'1" (1099.8¢m)

(276.2cm)

'FIGURE 1=1 THREE VIEW
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SECTION I
GENERAL

MOONEY M20J
INTRODUCTION

This Pilot's Operating Handbook contains 10
sections and dincludes the material required to be
furnished to the pilot by CAR Part 3. Section IX
contains supplemental aata suppliea by Nooney
Aircraft Corporation.

Section I contains information of general interest
to the pilot. It also contains agefinitions of the
terminology used in this Pilot's Operating
Handbooke.

DESCRIPTIVE DATA

ENGINE
Number 0f engineScocceessscnassnnnscacascssnsssnl
Engine ManufactureleescesenassnsassAYCO Lycoming
ModelooecoesansnacscavsenosssannaaslO~360"A336D
Recommended TBOoscseoaansnesvnasnscasl 800 Hours
TYDRaossoscseasusssasR@ciprocatings, airccoleds
fuel injected.
Number of cylinderSscoecesscsnashs Horizontally
orposed
Displacementacocacssesad®t Cua In. (5915.7 cc)
BOPr®ocuosscccsassanassssasssdalcd INa (13.02 cm)
Strok€cacessccescaaansnscasckasdld IN. (11.11 cm)
Compression rafiOacsovcassascasccancanssaosadol ]
Fuel System
TYPRuasnassnassssssasaasbUel INjection Flow
MakeéaceasoceosoansusnaasnsasBendine RSA=-5-AD1
Fuel=Aviation Gasolineeaesswsss100 or 100LL
min. grade
Accessories
MagnetO0Saancesocaoaasnassssaiendix D4LN 2021
or DA4IN3021
(dith Tachometer preaker points)
Spark PlugSesscossoasnssnesald MM X 750=20
Thd. Connection
Alternator.escascPrestolite 238 volts, 70A
StArteroassnsasssssssaalPrestolite 26 volts
Ratings:
Maximum Continuous Sea
Level BHP=RPMocucansoassesossssaadl0 = 2700

TSSUED 6-2-86 1-3
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MOONEY M20J

PROPELLER
NUMDE@lraaocascssenansnaansncaanssseaossnosasssconss
ManufacturerecocsocesnenousasscsscensassnassClauleyx
Model NUMDEraesa=82D360214/%0DHB=T6E or =16EP*
Numoer 0f BladeScoencssscossansaasoancscscasaand
DiameteroconcsscanasalMaXe 740 ine (187.9 cm)*

Mine 73.0 in, (1385.4 cm)x
TYPDCusnaosasssannassesanssnansnannalONStant Speed
GoverningeecsssesassaessHydraulically controlled

by engine oil

Blade Angles & 30 in. Sta.:
LOWosnossaussssel3e9 degrees +/= ,2 degreesx
Highaowaowasseesad3al degrees +/- .5 degreesx

*OPTION: Aartzell HC=C2YK=1BF/F7668A~3Q
73.0" (183.42 cm) (No cutoff allowed)
3lade Angles: 830 in. stae.
Low: 14.1 degrees +/= .1 degree
Highs 29.3 degrees to 31.3 degrees
Spinner: Hartzell No. A2295

FUEL
Minimum Fuel Grade (ColorM)aaseal00/130 (Green)
100 LL (Blue)
Total Capacityocasaosnsovnonsenas00ed UsSa Gala
(251.8 Liters)
(55.4 Imp. Gal.)

Usableesoeonevonasoanescnccvenananedbald UasSa Gale
(242.4 Liters)
(53,3 Imp. Gala)

2IL
Total 0il CapacitYecessnnaad Qtse (7.57 Liters)
0il Capacity Minimum for FlighTeasesssssd QtS.
(4.73 Liters)
D3l FilterasecaoassnmesnnnoansnanansassfUll Flow

0il grades, specifications and changing
recommendations are contained in Section VIII.

1=-4 ISSUED 6-2-86



SECTION I
GENERAL

MOONEY M20J
LANDING GEAR

TYPE: Electrically operated, fully retractable
tricycle gear with rubber shock discs, The main
wheels have  hydraulically operated dis¢ Dbrakes,
The nose wneel is fully steerable 14 degrees left
or right of center,

Wheel 3aS€ccosnsnaassasar? 9/716 in. (181.73 cm)
Wheel Threadeaosssoseanasal08 3/4 in. (276.2 cm)
Tire Size:
NOS€uasssesunossasanacancssasasaadal0 X 5 (& ply)
MaiNeocascssccsanosnvcansssadeal0 x & (& ply)
Tire Pressure:
NOS€ousoveaosanssnoanosssnaseosnsnaonasasssabd PSI
Ma8iNccansnaosnsosnosansoaonsnsasnenoaosnaaesld PSI
Mins. Turning Radius
(No brakes applied)enocsacesenatl fta (12.5 m)

MAXIMUM CERTIFICATED WEIGHTS

Maximum Loading {(unless {imited by C.G. envelope)
Gross Weighteosoesasssocossaasd?b0 Lbse (1243 Kg)
B38ag3gage Are83ccescucnsssncosncolel LDS. (54,4 Kg)
Hat RaCKaoweosaussusssssaassssesld LDSe {4.54 Kg)
Cargo (Rear Seats
Folded DOWN)ecanooaunannena3bQ Lbse (15464,2 K@)

STANDARD AIRPLANE WEIGHTS

Basic Empty WeighteoscasoeenesssaaS€e Page 1-11
Useful LoddecasnsossasnsassVaries with installed
equipment. See Section

VI for specific airplane

weight (pga. 6-5).

CABIN AND ENTRY DIMENSIONS

Cabin Width (Maximum)aeseseoab43a> Ine (1105 cm)
Cabin Length (Maximum)aeseaoeoas1T4d Inea (290 cm)
Cabin Height (Maximum)esssssab%a5 Ina (113 cm)
Entry Width (Minimumdaesenaeoald9e0 Ine (73.4 cm)
Entry Height (Minimum)eeceosea35.0 In. (88,9 cm)

ISSUED 6-2-86 1=5
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MOONEY M20J
BAGGAGE SPACE AND ENTRY DIMENSIONS

Compartment Widthecoososaseansa2® IN. (60.9 cm)
Compartment Lengtheceecsascasaasdd IN. (83.9 c¢cm)
Compartment Heighteeosossoonaoeaaldd IN. (38,9 cm)
Compartment VoluM@aeaocsossaesal?ed CUs Fto (o476
cupic meters)
Cargo Area (with rear
seat folded doOWN)aeoescssnecosod33e0 Cus Fta (924
cubic meters?
Entry Height (Minimum)eceesal0a5 Ine (52.1 cm)
Entry Widtheesesseesssasenssal?7e0 In. (43.2 cm)
Ground to Bottom of Sillacet6.0 Ine (116.8 cm)

SPECIFIC LOADINGS

Wing Loading o Maximum Gross
WeightecoosvanoaeooasacansoaaaalBal LDS, /Sc. Fta
(80.07 Kg/sq. m}
Power Loading a #Maximum
Gross Weightoosaoccenocossnasonsasaccenllal LDSa/HP
(6.21T Kg/HP)

IDENTIFICATION PLATE

ALL correspondence regarging your airplane should
include the Serial Yumber as depicted on the
identification plate. The identification plate is
located on the left bhana sider aft end of the tail
cone, below the horizontal stabilizer leading
edge.

The aircraft Serial Number and type certificate
are shown.,

1=-6 ISSUED 6-2~-86
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MOONEY M20J

SYMBOLS, ABEREVIATIONS
& TERMINOLOGY

GENERAL AIRSPEED TERMINOLOGY & SYMBOLS

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

KCAS KNOTS CALIBRATED AIRSPEED = The
indicated speed of an aircraft,
corrected for position and instrurent
error. Calibrated airspeed 1is equal
to true airspeed in standard
atmosphere at sea level.

KIAS KNOTS INDICATED AIRSPEED = The speed
of an aircraft as shown 2n its airsoeed
indicator. IAS values published in
this handbook assume zero instrument
error.

KTAS KNOTS TRUE AIRSPEED = The airspeec of
an airplane relative to undisturbed
air which is KCAS corrected for
altitude, temperature and
compressibilitya

Va AANEUVERING SPEED = Thne maximum speed
at which application of full availaple
aerodynamic control will not overstress
the airplane.

Vfe MAXIMUM FLAP EXTENDED SPEED = The
highest speed permissible with wing
flaps in a prescrived extended
position.

Vie MAXIMUM LANDING GEAR EXTENDED SPEED =
The maximum speed at which an aircraft
can be safely flown with the lLanding
gear extended.

Vio MAXIMUM LANDING GEAR OPERATING SPEED ~
The maximum speed at which the larding
gear can be safely extended or
retracted.,

ISSUED 6-2-86 1=7
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NEVER EXCEED SPEED or MACH NUMBER = The
speed (imit that may not be exceeded at
any time.

MAXIMUM STRUCTURAL CRUISING SPEED = The
speed that should not be exceeded
except in smooth air and then only with
caution.

STALLING SPEED = The minimum steacy
flight speed at which the airplane is
controllable.

" STALLING SPEED = The minimum steady

flight speed at which tne airplane is
controilable in the landing
configuration.

BEST ANGLE-OF-=CLIMB SPEED = The
airspeed which delivers the greatest
gain of altitude in the shortest
possinhle horizontal distance.

BEST RATE=OF=CLIMB SPEED = The
airspeed which celivers the greatest
gain in altitude in the shortest
possible time with gear and flaps ups

ENGINE POWER TERMINOLOGY

BHP

mce

MP

RPH

NRP

BRAKE HORSEPOWER = The power developed
by the engine.

MAXIMUM CONTINUOUS POWER = The maximum
power for take off, normal,abnormal or
emergency operations.

MANIFOLD PRESSURE =~ Pressure measured
in the engine's induction system and
is expressed in inches of mercury (Hgls

REVOLUTIONS PER MINUTE = Engine sceede.

NORMAL RATED POWER.
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ENGINE CONTROLS & INSTRUMENTS TERMINOLOGY

Propeller Control used to select engine
Control speed.

Throttle Control used to select engine
Control power, from the lowest through the
highest power settings.

Mixture Proviages a mechanical Llinkage to

Control fuel injector mixture control to
control size of fuel feed apertures
therefore the air/fuel mixture, It is
primary method to shut engine downa

EGT A temperature measuring system that
senses EXHAUST GAS TEMPERATURE (EGT) in
the exhaust pipe. The EGT gauge is the
primary indication for mixture leaning
in cruise flight at 75% power or less.

Tachometer Instrument that indicates engine
rotational speed. Speed is shown as
propeller revolutions per minute (RPM).

Propeller ©Device that regulates RPM of

Governor engine/propeller by increasing or
decreasing oropeller pitch through
a pitch change mechanism in
propeller hub.

AIRPLANE PERFORMANCE AND FLIGHT PLANNING
TERMINOLOGY

Demon~- The velacity of the crosswind component
strated faor which adequate control of the
Crossuind airplane cduring takeoff and landirg
Velocity test was actually demonstrateg during

certification. The value shown is not
considered to be Llimitinge.

o} Acceleration due to gravitye.
Service The maximum altitude at which aircraft
Ceiling at gross weight has the capability of

climoing at the rate of 100 ft/min.

ISSUED 6-2-86 1~9
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Fuel remaining after a runout test has
peen completed in accordance with
jovernmental regulations.

Fuel available for airplane propulsion.

METEOROLOGICAL TERMINOLOGY
Above ground level.

Altitude as determined by pressure
altitude and existing ambient
temperature. In standard atmosohere
(ISA) density and presure altitude are
equal. For a given pressure altituders
the higher the temperature, the higher
the density altitudee.

The number actually read from an
altimeter whens, and only when, the
barometric subscale has been set to
29.92 inches of mercury or 1013.2
millibarss :

INTERNATIONAL STANDARD ATHMOSPHERE
assumes that (1) The air is a dry
perfect gas;, (2) The temperature at sea
level is 15 degrees Celsius (59 degrees
F); (3) The pressure at sea level is
29.92 inches Hg (1913.2 mb); (4) The
temperature gradient from sea level to
the altitude at which the temperature
is =56.5 degrees ( (=69.7 degrees F) is
=0.00198 degrees € (=0.003564 degrees
F) per foot.

OUTSIDE AIR TEMPERATURE - The free air
static temperature, obtained either
from inflight temperature inagications
or ground meteorological sources. It
is expressed in degrees Celsius
{previously Centigradel.

The indicated pressure altitude
corrected for position and instrurent
errors In this handpooks, altimeter

ISSUED 6-2-86
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instrument errors are assumed to be

zZero.
Station Actual atmospheric pressure at field
Pressure elevation.

WEIGHT AND BALANCE TERMINOLOGY
Arm The horizontal distance from the
reference datum to the center of
gravity (C.Gs) of an item,

Basic The actual weight of the airplane and

Empty includes all operating egquipment
Weight including optional equipment) that has

a fixed Llocation and is actually
installed in the aircraft. It includes
the weight of the unusable fuel and

full oil.
Center of The point at which an airplane would
Gravity palance if suspenced. Its distance
(CaGa) from the reference datum is found by

dividing the total moment by the total
weight of the airplane.

CaGo Arm The arm obtained by adding the
airplane’s inaividual moments and
dividing the sum by the total weight.

CaGo in Center of Gravity expressed in percent
percent of mean aerodynamic chorde.

MAC

Colo The extreme center of gravity lLocations
Limits within which the airplane must be

operated at a given weight.

MAC Mean Aerodynamic Chorda.
Maximunm The maximum authorized weight of the
Weight aircraft and its contents as Llisted in

the aircraft specificationse.

ISSUED 6-2-86 =11
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The product of the weight of an item
multiplied by its arm. (Moment divided
by a constant is used to simplify
palanee calculations by reducing the
number of digits.)

An imaginary vertical plane from which
all horizontal distances are measured
for balance purposes.

A Location along the airplane fuselage
usually given in terms of distance from
the reference datums.

The weight of chocks, blockss, standss
etc. used when weighing an airplaner
and is included in the scale readingss
Tare is deducted from the scale reaaing
to obtain the actual (net) airplane
weight.

The pasic empty weight subtracted from
the maximum weight of the aircaft.
This load consists of the pilots crew
if applicable, fuel, passengers, and
baggage.

ISSyep  6-2-86
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MEASUREMENT CONVERSION TABLES
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{ Us. S. Customary Unit | Metric Eguivalents H
e cmmmcncm o am— - e cmmcccccc e o ————— !
'1 inch 12.54 centimeters {
'1 foot 10.3048 meter !
{1 yard 10.9144 meter |
11 mile (statute, land) {1, 609 meters !
11 mile (nautical, 11, 852 meters H
! international) H H
| e e e e c oo o ————— | oo e e e o o o |
Y N :
i
§f Uo S.o Customary Unit |} Metric Equivalents H
1 ] b
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11 square inch 10.6516 sq. centimeters !
{1 square foot 1929.030 sqg. centimeters |
{1 square yard t0.836 sq. meter
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'1 cubic inch 116.387 cubic centimeters]|
'1 cubic foot 10,028 cupbic meter

1 cubic yard 10765 cubic meter

e e e m e m————————— oo ot e e i et et g
t "U.S. Customary 1 Metric Equivalents :
' Liquid Measure ! '
t i i
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1 fluid ounce 129.573 milliliters !
t1 pint 10.473 Liter H
11 gquart 10.946 Liter !
11 gallon 13.785 Liters i
e e cmccacccma—oo e er s cca . ———— i
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{Measure ! H
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11 fluid ounce 10.961 Ua.S.  128.412 m1Ll1L1ters
H 1fluid ounces!

| 11.734 cubic |

! linches !

e ccc e e I RO
11 pint ‘1 032 UoSe §568.26 milliliters
H idry pints, |

! 11.201 UaSa |}

! Iliquid ptser!

! 134,678 cubicl

H tinches H

e vcc e ma o R
11 quart '1 032 UeSa }1.136 Liters
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! 11.201 US|}

H 'L1cu1d gtsers|

H 169.354 cubic!

H :inches H

I i

o oo ocowomommasamewa | oo oo oo o oo o P o on o oo a9 o0 oo oo ;o e o2 4 o o 0
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1
H
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1
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]
1
[
i |
1
1

164.79891 milligrams !
11.772 agrams i
128.350 grams |
1453.59237 grams !
1
i
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LIMITATIONS

MOONEY M20QJ
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SECTION II
LIMITATIONS

MOONEY M20J
INTRODUCTION

Section I1 includes operating limitationss
instrument markings, and basic placards necessary
for the safe operation of +the airplaner, 1its
engine, standard systems and standard eguitment.
The Limitations included in this section have been
approved by the Federal Aviation Aaministration.
When applicables limitations associated Wwith
optional systems or eauipment such as autopilots
are included in Section IX.

The airspeeds Llisted in the Airspeed
Limitations chart (Figure 2=1) and the
Airspeed Indicator Markings chart
(Figure 2-2) are based on Airspeed
Calibration data shown in Section V with
the normal static source. If the
alternate static source is being useds
ample margins should be observed to
allow for the airspeed calibration
varjations between the normal anc
alternate static sources as shown 1in
Section V.

Your Mooney is certificated under FAA Type
Certificate No. 2A3 as a Mooney M20J.

ATRPLANE FLIGHT MANUAL FAA APPROVED
2~2 ISSUED 6-2-86



SECTION II
LIMITATIONS

MOONEY M20J

AIRSPEED LIMITATIONS
Airspeed Limitations and their operational
significance are shown in Figure 2-1. This
calibration assumes zero instrument e€rror.

! ] SPEED YKCASIKIAS!E REMARKS !
§ i 1 i i f
P ma msan cn § ow v w09 oo am w0 0 om0 a0 e lowamme | cooamo | woowooooeoo o e oo oo oo oo ]
1Y | Never fxceed] 10o not exceed this |
! NE |Speed 1195 1198 Ispeed. !
1 3 H 1 i
oo ww o } oon omew om0 lomma | comamon | oonmemomme wo me oo oo oo ]
v fMaximum 1Do not exceed this

NO {Structuratl lspeed except in

1

1

i

!

i

1

i
i i ]
! 1 ¥
i | ]
i 1 i
{Cruising {1174 1176 jsmooth air, and H
! i i
i ¢ ¥

H l

:

}

i

i

}

comomal ceme o oe oo o lmocen l ccase |l cavwammcanonamoomo oo oo

fMaximum H Do not exceed this !
iPilot Window] ispeed with pilot
10pen Speed 1130 1132 lwindow opena. {
| i
i

i t [

----- loarcecnoosocccoal coeon lcome l coaosvwvcaocuommoeo meo oo

FIGURE 2=1 AIRSPEED LIMITATIONS

:

]

'

:

H !1Speed ithen with caution,

H i ]

oo wmo |l combawowoowoo o e ma | mm oo ] oo w oo oo oo oo i
1y iManeuvering | i i
VA |Speed:Llb/Kg | ibo not make full or{
H ! 1941/880 1 95 97 tabrupt control H
H 1225071021 1103 1105 Imovements above |
H V247071120 1102 {110 |this speed. H
H V2760719243 1114 1116 4 H
] i ] i § H
| IR, P ooncmoin con o s oo o o o lamoom l cwomm | oomowe oo oo onosmm e oo e i
HAY) 'Maximum flap! | iDo not exceed these!
! FE JExtended ! | lspeeds with given |
H I1Speed H | fflap settings. |
! t0=15degrees (126 1132 | H
! 115°- full down {109 1115 | ]
i [} i [ ] I
! o craw o o momwonomomoa wea foommoe | cmmon | @aoammoonomaomeosowo oo o s o ]
HAY) IMaximum H ! DO NOT exceed this |
{ LE JLanding Gear}| H {speed with LDG GR |
H {Extended 1162 1165 lextended. }
] |Speed ] ] ] i
el o —————-—— U B B '
1Y iMax. Speed | H D0 NOT extend cr

t LO {for GR. OPS.| H lretract LDG GR !
H 1GR. Retracta}104 107 }Jabove these speeds.)
H 1GR. Extend. 1133 1140 !
! - !
i ]

! !

1

]

1

]

FAR APPROVED AIRPLANE FLIGHT NMANUAL
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SECTION I1I
LIMITATIONS

MOONEY M20J
AIRSPEED INDICATOR MARKINGS

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

o G e G w om o G GRG0 D R D W m D G D PGS o3 @ o D G ST o T Cr T bGP @ AR T I 3 €9 &» oD mop €a W v

i
MARKING JIAS VALUE

1

1

i SIGNIFICANCE
!OR RANGE |

!

1

]

1 (KIAS)

Emooeomoees | coccuaseee | Tcecoccaman oo D@ o @D e oo e o @

{Lower Limit is maximum

White Arc~ 55=115 jweight Vso at most FWD CG
Full Flap {Upper Limit is maximum
Operating lspeed permissible with
Range 1full flaps extended.

]

1

§

'

{

i

)

! L] > . .
H {in Landing configuration.
!

[

]

{

]

i

]

iLower Limit is maximum
63176 Jweight Vs at most FdD (6

]

i

!
Green Arc-|
H lwith flaps retracted.
!
1
]
1
1
1
i

(Normal tUpper Llimit is mximum
Operating i{structural cruising speed,
Range) i :

Yellow Arc| !0perations must be con-
(Caution | 176=-198 lducted with caution ang
]
]
]

e i~ ——— - - T — . —— - - " - - . ——r WD D A e w—nD

Range) tonly in smooth air.
]
__________ ] v oo co omom v omar § an oo o em v oo 09 @0 oo oz X To T W 6D @ D Ty WY > om o @ o G
Radial H tMaximum speed for atl H
Red Line | 198 }operations. 4
{ i
i

o mommmeme | ccoonomcn oo oo oo oo oo oo =@ e

FIGURE 2=2 AIRSPEED INDICATOR MARKINGS

AIRPLANE FLIGHT MANUAL " FAA APFROVED
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SECTION IT
LIMITATIONS

MOONEY ™MZ0J

POWER PLANT LIMITATIONS
Number 0f FNgiNeSceosscnososncscccossccsacssanoosa |
Engine ManufactulreleocenascenancanssenhVEO Lycoming
Engine Model NUmMbEPessncoessssnccoansall~360-A3B6D
Engine Operating Limits for
Takeoff and Continuous Operationss:
Maximum POWeloccssasoasnsascaoseascnassacaunsdll BHP
Maximum Engine Speedcaccaccssssccananenadl CO RPM
Transient Engine RPM Limitoccosoeeaad?70 RPM for
3 seconcs or less
Max. Cylinder Head Temperature..s.475 Degrees F
(246 Degrees ()
Maximum Ol Temperaturesseessssuneal45 Degrees F
(118 Degrees .C)
0il Pressure
Normal OperatiNJecsenssenasnocesoccensasans0=80=-PSI
Minimum (IDLE ONLY)wucvwecscssasssoesaceanaanadd PSI
Maximum (cold 0il)oscossncsasanaccsassaonasiCO PSI
fuel Pressure
Minimume-cre e s cesaacarnanees 14 PSI
Maximume---=—roscccscccnnscnanonaneessow 30 PSI
Fuel Grade (COlor)occasnsecsnananaal00/130 (Green)
100LL (Blue)
Propeller ManufacturerscacasssescssseascalcCauleyxr
Propeller Model N0a.aB2D34C214/90DHB=16E or ~16EPx
Propelter Diameter:
MiNesesecssnseasannnssasaanal a0 INa (185.4 cm)*
Max. (No cutoff allowed)eeo74.0 In. (187.5 cmd)x*
Propeller Blage Angles @ 30 In. sta.:
LOWeasaaesasassanaalsad Degrees +/= .2 Degrees»
Higheosoaessesesasenea3d3a3 Degrees +/= .5 Degreesx
Propeller Operating LimitSeeccecssanasannead? CO RPM
*QPTION: Hartzell HC=(2YK=1BF/F7666A=3Q
73.0 Ine. (185.4 cm) (No Cutoff Allcwed)
Lows: 14.1 +/= .1 Degree
High: 29.3 Degrees to 31«3 Degrees

100LL fuel is calibrated at 5.82 Lb/gal.
100/130 octane fuel is catlibrated at 6.0 Lt/gala

No cutoff atlowed on propeller when
de-ice boots are installed.

FAA APPROVED AIRPLANE FLIGHT MANUAL
ISSUED 6-2-86 2-5



SECTION II
LIMITATIONS

MOONEY M20J

POWER PLANT INSTRUMENT MARKINGS

{14 PSI

H PYELLOW ARC | GREEN ARC ! REDLINZ |
! INSTRUMENT 1 (CAUTION H NORMAL | MAXIMUM |
! I RANGE) ! OPERATING ! LIMIT !
t ] ] ] 1
oo oocmoaomosmomoamom | commoome oo oo | arem o s o o oo o o om o | O ]
tTachometer 1150G6-1950  }1950-2730 P 270C RPMY
1 § { 1 i
| coem s om0 a0 o v o | onom on e oo oo om0 o e | o wommowmmaame | ooaoem memm oo 1
{Cylinder Head! ! 300-450 ! 475
{Temperature | ! Degrees F |Degrees F!
H ! | 1469-232 ! 246 !
! { ! (Deg. €)Y | (Dego C)!
] ] i § i
l cion v ov oo o o o0 o =0 o e | | P | oo o o s oov o wn e ]
103l 175Deg. Min.| 15G~245 H 24645 )
{Temperature | Grnd. Run-up | Degrees F [Degrees F|
! R T 65=118 ! 118 i
H INO REDLINE | (Deg. C) I (Dega €
1] i i i ]
P csom wnam wo cm co v cm o0 o o0 o | won o am o vz v o = {mcomo wme m o oo [ - ]
10it JCIDLE ONLY)} H !
|Pressure 125 = 60 160-90 PSI 1100 PsI
! !k * ! ] i
t i i i 4
mmmmmmmmmmmmm | J RV [ S R T L
| Fuel {Radial Red H
! |
i i
H 1
1 i
i i

1
§
Pressure {Line Min. P 14-=30 PSI
i
t
¥

* Yellow arc (starting and

Warm=up range)socecscssssssessncssssaccse?0-1C0 PSI
«%xRadial red line (minimum idlingJceceansesscl PSI
*%% Needle moves off White Dot.

Refer to AVCO Lycoming Ergine
Maintenance and Operators Manual Section
on Engine Specifications and Operatincg
Limits for recommended cruise power anc
temperature limitations.

AIRPLANE FLIGHT MANUAL FAA APPROVED
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SECTION II
LIMITATIONS

MOONEY M20J
WEIGHT LIMITS

Maximum Weight (takeoff?
and landingleeessecasssnesssasadlé4l Lbs (1243 Kg.)
Maximum Weight in Raggage
CompartmenNtoscascossnansaacasssal o0 (Do (54.4 Kga) @
FUs. Sta. ¥5.5
Maximum weight in Hatractkaeseooas10 Lb. (4,54 Kg.) @
Fusa. Sta. 119.0
Maximum Weight in Cargo Area
(Rear seats foloed dOWnN)daeceseaoes340 Lbss (154.2
Kg) & Fusa. Sta. 70.7

CENTER OF GRAVITY (GEAR DOWN)

Most Forward=41.0 In. (Fus. Sta. in IN.)

13.4% MACucooanssconscnaoneasnsnnansssascncadedld (Da
(1021 Kg.)

Intermediate Forward—~41.8 In. (fuse. Sta. in In.)

1407% MACocosocsenoacacssnacaanssansansscnnadi (0 Lba
(1120 Kga)

Forward Gross=45.0 IN. (Fus. Sta. in IN.)

20.1% MACocaooenosconacanonassnasansananaadl 0 LDs
(1243 Kga)

Aft Gross=50,1 INe. (Fus. Sta. in IN.)

38.7% MACuouonaosonsosanosasasseanaanceacanesc? 40 (Do
(1243 Kgald

MAC (at Wing Stas 93.83)cecacasncosssssssddalB8 IN,

Datum (station zero) is 5 inches aft of tne center
lLine of the nose gear attaching bolts, and 33
inches forward of the wing leading edge at wing
station 59.25.

NCISE LIMITS

The certificated noise level for the M20J at 2740
Lbs. (1243 Kg,) maximum weight is 74,0 dB (A). No
determination has been made by the Federal
Aviation Administration that the noise levels of
this airplane are or shoula pe acceptanple or
unacceptable for operation at, 1into, or out of,
any ajrport.

FAA APPROVED AIRPLANE FLIGHT MANUAL
ISSUED 6-2-86 2=7




SECTION II
LIMITATIONS

MOONEY M20J
MANEUVER LIMITS

This airplane must be operated as a Normal
Category airplane. Aerobatic maneuvers, including
spins, are pronhibitede.

Extreme sustained sideslips may result in fuel
venting thereby causing fuel fumes in the cabin,

1171010777477

/7 /TEARNING/ T/

1177011007117
Takeoff maneuvers, - prolonged sideslips
or steep descents when the selected fuel
tank contains less than 8 gallons (48.C
Ibs«sr 30.3 Liters, 6.6 IMP. Gal.) of
fuel have not been demonstrated and may
cause Loss of power.

a9 e am v am =

Up to 290 foot altitude loss may occur
during stalls at maximum weight.

Slow throttle movement required at airspeed above
165 KIAS. Above 165 KIAS, rapid throttle movement
may result momentary propeller RPM overspeed.

FLIGHT LOAD FACTOR LIMITS

Max imum Positive Load Factor
FLaps UPeocscsaocuscosacascasascacenossaanat 308 Ga
Flaps Down (33 DegreeS)cevnaosaoncocancsnteel Ga
Maximum Negative Loaa Factor
Flaps UPseasecasssocnussanssossanucesscss™ lad Ja
FL3PS DOWNoesssvoeooaconescacssnossscasanasslal Go

KINDS OF OPERATION LIMITS
This is a Normal Category airplane approved for

VFR/IFR day or night operations when equipped in
accordance with FAR 91,

AIRPLANE FLIGHT MANUAL Fapa APPROVED
2-8 ISSUED 6-2-86



SECTION II
LIMITATIONS

MOONEY M20J
DO NOT OPERATE IN KNOWN ICING CONDITIONS.

TAKEQOFFS WITH COWL FLAPS INOPERATIVE
ARE PRCHIBITED

Autopilot Limitations - See Section IX.

FUEL LIMITATIONS

A reduced fuel quantity indicator s
installed in each tank. The bottom tig
of these indicators hows the 25 U.S.
gallon (94.7 Lliters) (20.8 IMP. Gala.)
usable fuel level in each tank.

An optional wvisual fuel quantity gauge
may be installed on top of each tank and
is  to pe wused as a reference for
refueling tanks only.

Standara Tanks (2)
33425 UaSe Gals €3Chauseaaas(125.9 Liters)
(27.7 Impa Gale)
Total Fuel: 66.5 UaSe Galoausenanal(251.8 Liters)
(55.4 Imp. Gal.)
Usable Fuel: 64,0 UaSe GCalasessasee(247.4 Liters)
(53.3 Imoe Gala)
Unusable Fuel: 2.5 UeS.e Galasessnssoeeaal9.5 Liters)
(2.1 Impa Gals)
Fuel Grade (and Colord): 100/130 minimum graoce
aviation fuel (green). 100Lc (low lead) aviation
fuel (blue) with a lead content limited to 2 cc
per gallon is also approved.

FAA APPROVED ATRPLANE FLIGHT ¥~ANUAL
ISSUED 6-2-86 2=9



SECTION II
LIMITATIONS

MOONEY M204J

To reduce the possibility of ice
formation within the aircraft or engine
fuel system it is permissaole to add
I150=-PROPYL alcohol to the fuel supply in
auantities NOT TO E£XCEED 1% of the total
fuel volume per tank. DO NOT add other
additives to tne fuel system due to
potential deteriorating effects within
the fuel systema

OPERATING ALTITUDE LIMITATIONS

I¥f this airplane is not equipped with an approved
oxygen system and flight operations anove 12,500
feet are desireds, this airplane must pve, (1)
equipped with supplemental oxygen 1in accordance
with FAR 23,1441, (2) operated in accordgance with
FAR 91 or FAR 135.

OTHER INSTRUMENTS AND MARKINGS
The following standard eguipment is normally
vacuum aperated.
1. Artificial horizon.
2. Directional Gyros.
DECALS AND PLACARDS
CABIN INTERIOR

The following placards must be installed inside
the cabin at the locations specifieds

AIRPLANE FLIGHT MANUAL FAA APPROVED
2=10 ISSUED 6~-2-86



On Left Side Panel

SECTION ITI
LIMITATIONS

MOONEY M20J

OPERATIONAL LIMITATIONS
THIS AIRPLANE MUST BE OPERATED AS A NORMAL CATEGORY AIRPLANE
IN COMPLIANCE WITH THE OPERATING LIMITATIONS STATED IN THE FORM
OF PLACARDS, MARKINGS AND MANUALS. NO AEROBATIC MANEUVERS,
INCLUDING SPINS, ARE APPROVED. MAXIMUM SPEED WITH LANDING
GEAR EXTENDED, 165 KIAS. MAXIMUM SPEED TO RETRACT GEAR,
107 KIAS. MAXIMUM SPEED TO EXTEND GEAR, 140 KIAS. MAXIMUM
MANEUVERING FLIGHT LOAD FACTOR~FLAPS UP +3.8,-15; DN +20, -0

EMERGENCY MANUAL GEAR EXTENSION
PULL LANDING GEAR CIRCUIT BREAKER.

I

2. PUT GEAR SWITCH IN GEAR DOWN POSITION

3. PUSH RELEASE TAB FORWARD ANO LIFT UP RED HANDLE

4 PULL T-HANDLE STRAIGHT UP (12 TO 20 INCHES)

5. ALLOW T-HANDLE TO RETURN TO ORIGINAL POSITION

6 REPEAT UNTIL GEAR DOWN LIGHT COMES ON (12 TO 20 PULLS)

IF TOTAL ELECTRICAL FAILURE - SEE MECHANICAL INDICATOR
CAUTION

/| 1. TURN OFF STROBE LITES WHEN TAXING NEAR OTHER ACFT OR
{|  WHEN FLYING IN FOG OR IN GLOUDS. STD POSITION LITES MUST
|| BE USED FOR ALL NIGHT OPERATIONS

2. IN CASE OF FIRE TURN OFF CABIN HEAT

3. DO NOT SCREW VERNIER CONTROLS CLOSER THAN 1/8" FROM
NUT FACE

DEFROSTER CABIN HEAT CABIN VENT
PULL ON PULL ON PULL ON
CHECK LIST

T] CONTROLS RUN-UP DOOR

A FUEL PROP WINDOW

K1 INSTRUMENTS  WING FLAPS RAM AIR

El tRiM SEAT LATCH MIXTURE
COWL FLAPS BELT/ HARNESS BOOST PUMP

0

F § CONDUCT TRIM CHECK PRIOR TO FLIGHT,

|F | SEE PILOT'S OPERATING HANDBOOK .

L | BELT/ HARNESS MIXTURE GEAR

D} FUEL WING FLAPS PROP

G{ BOOST PUMP RAM AIR

Console Below Controls

FAA AP2ROVED
ISSUED 6-2-86

DO NOT OPEN
ABOVE 132 KIAS

n Pilots Window

AIRPLANE FLIGHT NMANUAL
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SECTION II
LIMITATIONS

MOONEY M20J

PULL FOR
ALTERNATE
STATIC SOURCE

On Lower Left
Instrument
Panel

AVOID CONT. OPERATION BETWEEN
1500 & 1950 RPM W/POWER SETTINGS
BELOW 15" HG. MANIFOLD PRESSURE.

On Right Instrument Panel Adjacent
to Tachometer (McCauley propeller only).

RAM AR PARK BRAKE
PULL ON PULL ON

On Lower Console Below Controls

m PUSH TO RELEASE @ 6)

Between Seats on MK FrHONE
Emergency Gear Lower Left
Extension Release Instrument Panel
AVIONICS BT
Mo o ™
o by st

ELT Placard - qu Right Instrument Panel
(Legend Varies With Equipment Installed)

AIRPLANE FLIGHT MANUAL FAA APFROVED
2=12 ISSUED 6-2-86



SECTION II
LIMITATIONS

MOONEY M20J

2\ SELECTOR £

\ SELECTOR 2

4 SELECTOR '\

LEFT RIGHTN /i eFT RIGHT\ /LEFT RIGHT
TANK TANK \/ Tanx TANK \/ TANK TANK
sz (D 32 GAL 266 mP (T, 266 IMP

GALLONS

1212 H i21.2
LITERS @ LITERS GALLONS

§ oFF  oFF g oFf
(Standard) (Optional) (Optional)

~ Floor Board Aft of Console -

FUEL DRAIN

COMPASS CORRECTION
CALIBRATE WiTH

PULL OPEN

Floor Board Fwd Of
Pilot Seat On Magnetic Compass

PANEL LIGHTS
GLARE PANEL

/SHIELD\ /

SPARRNNY

N\ WIS

On Retract Tube
(Displayed thru window on

Right Lower
e floorboard when LDG. GR.
Radio Panel is retracted.)
00 MOT
SLAM DOOR

g
i o»rw

PURY LT Py

Above Inside
Door Handle

§ @ =3
3

AUXILLARY EXIT

L} DO NOT OPEN IN FLIGHT
TO OPEN-PULL OFF CuvER, PULL
wrlTE KNUB, LIFT UP HANDLE

LLATCH DUUR NITH OUTSIDE HANDLE)

On Lower Engine Above Inside )
Control Console Baggage Door Handle
FAA APPROVED ATIRPLANE FLIGHT MANUAL

ISSUED 6-2-86 2-13




SECTION II
LIMITATIONS

MOONEY M20J

FLAPS UP GEAR

Right Console DOWN

Above and Below

Flap Switch @ @%

On Retract Tube

(Displayed thru window in
FLAPS DN floorboard when LDG. GR.
is extended.)

THROTTLE PROP MIXTURE
PUSH INCREASE PUSH INCREASE PUSH RICH

Above Each Coutrol on Lower Instrument Panel

£O NOT EXCEED 10 LBS (4.5 Kg) IN THIS COMPARTMENT
. USE FOR STOWAGE OF LIGHT SOFY ARTICLES ONLY
WARNING: SEE AIRCRAFT LOADING SCHEDULE DATA
FOR BAGGAGE COMPARTMENT ALLOWABLE

Above Baggage Compartment On Hatrack Shelf.

DO ROT EXCEED 120 LBS
. (54.4 Kg) IN THIS COMPARTMENT
WARNING: SEE AIRCRAFT LOADING SCHEDULE DATA
FOR BAGGAGE COMPARTMENT ALLOWABLE

On Top Baggage Door Jamb.

WARNING:

DO NOT EXCEED 170 LBS
(77.1 Kg) ON THIS SEAT BACK.

SEE AIRCRAFT LOADING SCHEDULE DATA
FOR BAGGAGE COMPARTMENT ALLOWABLE

On Forward End of Rear Seat Bottom Structure

AIRPLANE FLIGHT MANUAL FAA APPROVED
2=14 ISSUED 6-2-86



SECTION II
LIMITATIONS

MOONEY M20J

@ COWL FLAP
® CLOSED
CLOSED
:Escsm' On Console Above
¢ & Below Cowl Flap
¢ & Switch
ﬂ L (Under Mixture Control)
s
E g
? COWL FLAP
QPEN
e OPEN
CLiM8
]

On Lower Console Below
Flap Switch

FLAP EXTENSION SPEED

MAXIMUM
150 122 KIAS
FuLL 15 KIAS

Above Flap Switch

FAA APPROVED AIRPLANE FLIGHT MANUAL
ISSUED 6-2-86 2=15



SECTION II
LIMITATIONS

MOONEY M204

B P 107 KIAS
E 140 IAG
XTENDED 165 KIAS

GEAR B

GLARE

L ]
SHIELD PANEL
! @ Under Right Radio
‘ Panel (Fuses)

| GBOm BAFETY GEAR @
‘3¥¢#&s R
Upper Center - LOAD + - ALT +
Instrument Panel

Under circuit
Breaker Panel
(Fuses)

FUSELAGE INTERIOR

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

MAINTAIN "

LEVEL HERE

On Hydraulic
Brake Reservoir

EXTERIOR.

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

TIRE PRESSURE 30 LBS.

On Main Gear Doors

AIRPLANE FLIGHT MANUAL FAA APPROVED
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SECTION I1I
LIMITATIONS

MOONEY M204

TIRE PRESSURE 49 LBS

On Nose Gear Door

FUEL—-100 (GREEN) OR FUEL-100 (GREEN) OR
100LL {BLUE) MIN. OCT. 100 LL (BLUE) MIN OCT

32 US. GAL 121.2 LITERS USEABLE
STANDARD OPTTIONAL
FUEL-100 (GREEN) OR

100 LL (BLUE) MIN OCT

26.6 IMP GAL USEABLE
OPTIONAL

O NOT PUSH

On Fuel Tank Caps

|| TOWING LTS

On Leading Edge of

%w_wmx_mm Horizontal Stabilizer
OWING LIMITS and Trailing Edge of

On Nose Gear Leg Both Sides of Rudder

NO STEP

On Inboard End Of Flaps, Wing Leading
Edges and Wing Ahead Of Flaps

HOIST POINT

On Underside of Wings (2 plcs)

FAA APPROVED ATRPLANE FLIGHT MANUAL
ISSUED 6-2-86 2=17




SECTION II
LIMITATIONS

MOONEY ™M20J

FUEL DRAIN

PITOT DRAIN
Under each Wing near Sump Under Left Hand Wing Leading
Orains. Edge near Fuselage

GASCOLATOR STATIC DRAIN
DRAIN Under Tailcone Aft of Wing
Under Fuselage Aft of Trailing Edge
Nose Wheel Well
[ e R R ]
INFORMATIONAL:

The following placards are not required for airworthiness
but are provided for informational purposes or aesthetics.

IMPORTANT INSTRUCTIONS
ALWAYS 4DD WATER - NEVER ADD ACID.
HEVER FILL OVER BAFFLE NOR MORE THAN
174" OVER THE TOPS OF SEPARATORS.
FULLY CHARGED SPECIFIC GRAVITY - 1.275
RECHARGE REGUIRED WHEN SP. GR. REACHES 1.225
CHARGIHG RATES:
STARY - 4 AMPERES  FINISH - 2 AMPERES
MAXIMUM TEMPERATURE OH CHARGE - 120° 5 (49° C)

KEEP CHARGED — PREVENT FREEZING

CARE SHOULD BE TAKEN NOT TO SPILL BATTERY
ACID WHEN SERVICING OR REMOVING BATTERY

Above Battery On Aft Side
Baggage Compartment
Bulkhead

R

. Dim OFF BRT
CABIN LIGHT

On Headliner By
Interior Light Switches

Front Center of AIR VENT
Control Wheels — OPEN —»

On Headliner Near
overhead shutoff valve.

AIRPLANE FLIGHT MANUAL FAA APPROVED
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SECTION III
EMERGENCY PROCEDURES

MOONEY 20U
INTRODUCTION

This section provides the recommencded procedures
to follow during adverse flight conditions. The
information is presented to enable you to forms, in
advancesr a definite plan of action for coping with
the most probable emergency situations which could
occur in the operation 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 wuse sound judgement
based on experience and knowledge of the aircraft
to determine the best course of action,
Therefore, it 1is considered mandatory that the
pilot read the entire manual, especially this
section before flighte

When applicable, emergency procedures associated
with optional eqguipment such as autopilots are
included 1in Section IX.

I NOTE |
ALl airspeeds in this section are
indicated (IAS) and assume zero
instrument error unless stated

otherwisea
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SECTION III
EMERGENCY PROCEDURES

MOONEY M20J

ATRSPEEDS FOR EMERGENCY OPERATIONS

ENGINE FAILURE after TAKEOFF
Wing Flaps UP ...ttt i ioneinonns 85
Wing Flaps DOWN. . .... .. ivonro.n. ... 75

MAXIMUM GLIDE SPEED

2740 1bS/ 1243 KEu it owe oo onnueeneneeens 91
2500 1bs/1134 Kg...... e e e e 88
2300 1bS/1043 Kguve oo ittt teeeeeennnn 85
MANEUVERING SPEED
2740 1bs/1243 Kgu v vo v e e e e 116
2470 1b5/1120 Kguv it v ee s eeaennnnnn 110
2250 1b8/1021 Kguwvw oo veonnoonnneenn 105
PRECAUTIONARY LANDING with ENGINE POWER
Flaps DOWN. ..ottt ittt ii i it ettt i 75
EMERGENCY DESCENT (GEAR UP)
SMOOEN AT . i ettt e it ettt et e et e e 198
Turbulent Air
2740 1b/1243 KEu ot ittt ie e ieennen. 116
2870 Ib/1120 Kgu v vt ot ettt eeeennenn 110
2250 1b/1021 KEe v v i ot v iveeennennnn 105
EMERGENCY DESCENT (GEAR DOWN)
Smooth Adr. ..ottt iee e 165
Turbulent Air
2740 1b/1243 Kg .o v ittt o i oo i nnen 116
2470 1b/1120 Kge v v ewotnoweononanens 110
2250 1b/1021 KE. v oo einnnnoneenenn 105

ISSUED 6-2-86
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SECTION III

EMERGENCY PROCEDURES

MOONEY M20J

ANNUNCIATOR PANEL WARNING LIGHTS

WARNING LIGHT

Gear Unsafe

Left or Right
Fuel Low

FAULT & REMEDY

LDGs GR. in transit or not fully
extended or retracted. Refer to
"Failure of Landing Gear tc
Extend Electrically”,pg. 3-15 or
“"Failure of Landing Gear to
Retract",page 3-16.

2 1/2 to 3 gallons of usable
fuel remain in the respective

tanks. Switch to fuller tank.
VAC (Flashing) Suction is below 4.25 Ine Hge
VAL (Steady) Suction is above 5.5 In. Hg.
I NOTE ¢
Attitude and directional gyros are
unreliable when VAC (ight is illuminated
(steady or flashing). Vacuum systew
should be checked and/or adjusted as
soon as practicable.
volts (Flashing) Low voltage. Refer to"Alternator
Low Voltage” on page 3-15,
Votts (Steady? Overvoltage or tripped Voltage
Relay. Refer to "Alternator
Failure' on page 13-14,
Ram Air Ram Air Light is ON when landing

Start Power ON

gear is extended. Close Ram Air

before landing.

Switch or relay has
malfunctioned and starter is
energized.s Flight should te
terminated as soon as
practicable. Engine damage may
result,

ISSUED 6-2~-86



SECTION III
EMERGENCY PROCEDURES

MOONEY M20J
ENGINE
POWER LOSS - DURING TAKEOFF ROLL

Throttleaascacosccssaonnosacncecacccassssaaasssas CLOSED
BrakeScscescaasassacceanccananaaanans APPLY (Maximum)
Fuel SeleCtOrosssooasaoncanssnoncanocoasoccecnoasasasOFF
Magneto/Starter SwitChososswaonossassnonasnoccosOFF

MasSterecosacasasasvavnaanonsasccesavencsansncaaaFF

POWER LOSS = AFTER LIFTOFF AND DURING CLIMB

Airspeedescccenoesncnoassasasssacenonaancasd KIAS
Fuel selectOlacensaonanaaOTHER TANK (fullest tank)
ThrottleecavaonooenaascsvesannonsansacesfFUll FCRWARD
Propellersscacasaassaccnnsafull Forward (High RPM)
MiXtureoocesaaessosaasnanascacocacacassesaesfUbl RICH
Ragneto switChescosoasuscasanassansa¥erify an BOTH
Fuel BOOSt PUMPeccooconacasocscconcanonoanasncssosalN

If engine does not restarts, proceed to POWER OFF
LANDING, page 3-9,

POWER LOSS = IN FLIGHT

Immediately upon noting any condition that could
eventually Llead to an engine failure (loss of oil
or fuel system presures, or rough engine operation)
perform the following checks if time and altitude
permita
Low Fuel QuantitY.ececsscaessnseseosfFuel selector to
fullest tank
Low Fuel Pressur@ccceccsssecalAUx. fuel pump cn-aff
if no improvement noted
Mixture Controlocosssnncascscansesssnnssafull RICH
Magneto/Starter SwitCheossssessaSWitch to LEFT and
RIGHT single magneto
operations if no improvemente
switch to BOTH

1¥ no improvement is noted, proceed to LAND as
soon as practicable.

ISSUED 6-2-86 3-5



SECTION III
EMERGENCY PROCEDURES

MOONEY M20J
ENGINE RESTART PROCEDURES = IN FLIGHT

Airspeedssencanovesnassesnacanscassncansnossscead KIAS
Fuel SelectOlresnssssacsncaaVerify on FULLEST TANK
ThrottlecsssusoosasnannnnsssscnconasQPEN 1/4 Travel
PropellerPaccceoncancconsescaccanennasnsnnsaadl0d RPHM
MiXtUr€ssoanacenceansenascescsceasansnnsnnsfULL RICH
Fuel PPeSsSUl@.cscscsasasnasnssoVerify in Green Arc
If no fuel pressure is noted:

Fuel BOOSt PUMPecevsaavsacacasnocsnssssssnacsoscaossalN
Magneto Starter/Swtichsssanseesasswslheck on "BOTH"
If engine does not restart after initial attempts:
MiXtUr€aocesanonsanenseanccsanlDLE CUTOFF (Initially)
then advance slowly toward RICH
until engine starts

After engine restarts:
ThrottleoesenanannsaesnsacscnsaneecAdjust as recuired
PropellercccooocososcscancuscaansAdjust as recuired
MiXtUlr€asoussoansanenssRELEAN a5 power is restored

I1f engine does not restart establish best glide
speed and proceed to POWER OFF LANDING, page 3-13.
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SECTION III
EMERGENCY PROCEDURES

MOONEY M20J
ENGINE ROUGHNESS

Engine InstrumeéntScoscsconsncesssssesssssnsannea lHECK
Fuel SelectOlcsccoossovcoscncsonscananseesOTHER TANK
MiXtUr@ooasooeesooeaa READJUST for smooth operation
Magneto/Starterss «oseseadelect R then L then BOTH.
If roughness disappears on single
magnetor adjust power and continue,
1117177177171 ¢77
/I /THARNING///
7117711171771 7
The engine may quit completely when one
magneto is switched off, i1f the other
magneto is faulty. If this happenss
ctose throttle to idle and mixture to
idle cutoff before turning magnetos ON

to prevent a sSevere backfires When
magnetos have been turned back on.s
proceed to POWER LOSS = IN FLIGHT on
page 3-5.
Severe roughness may be sufficient to cause
propeller separation. Do not continue to operate
a rough engine unless there is no other

alternativee.
ThrottleececeseaaaREDUCE==check if a lesser throttle
setting causes roughness to decrease.

If severe engine roughness cannot be eliminated
LAND as soon as practicable.

COWE, FLAPS FATILURE IN FULL CLOSED POSITION
Acceptable engine operating temperatures can always be

maintained during flight with the cowl flaps failed in
the full closed position using the following:

Power.....0c00000 s o s o0 s s e o e e o csooese.AS REQUIRED
Mixture....coooa. coeess o s e s e eovessesosssaoc RECH
Adrspeed. .. oot e ieeecocoooooconneasss .120 KIAS
Cylinder Head & 0il Temperature...o..... MONITOR

in the normal operating range.

ISSUED 6-2-86 3=7



SECTION III
EMERGENCY PROCEDURES

MOONEY M20J
HIGH CYLINDER HEAD TEMPERATURE

MiXtUlr€cassossasasocsaaca READJUST to proper EGT/fuel
fiow for power being used
Cowl FlapoescsecaessaccansasecannsaesldPEN 85 required
Airspeedoscaceunnscacsssanveanssnsconscnoosaanl NCREASE
POWEerossovesanssaunasossaREDUCE if temperature cannot
be maintained within (imits

HIGH OIL TEMPERATURE

I NOTE !
Prolonged high oil temperature
indications will wusually be accompaniec
by a drop in oil pressure. If oil

pressure remains normal, then a high
temperature indication may be caused by
a faulty gauge or thermocouple.

Cowl FlapScscocacunssescssnsnasenas0PEN 8s required
Airspe€decacccsassceacoasasanncnaassannasaansca lNCREASE
POWElacaococamsovonenoocanasasaeacasascessscoasace REDUCE
Prepare for possible engine failure if temperature
continues higho

LOW OIL PRESSURE
MONitOPcassasncanaaaassOil temperature and pressure
Pressure below 25 PSIl..sacesExpect engine failure,

proceed to POWER OFF landing
page 3-13.
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SECTION III
EMERGENCY PROCEDURES

MOONEY M20J
ENGINE DRIVEN FUEL PUMP FAILURE

An engine driven fuel pump failure 1is provable
when the engine will only operate with the boost
PUMP ONe Operation of the engine with a failed
engine driven fuel pump and the BOOST ON will
require smooth operation of the engine controls
and corresponding mixture change when the throttle
is repositioned or the engine speed 1is changed.
When retarding throttle or reducing engine speed
Lean the mixture to prevent the engine from
quitting from an overrich conditions Enrich the
mixture when opening the throttle or 1increasing
engine speed to prevent engine stoppage from a
lean condition. Always Llean to obtain a smooth
running engine. The following procedure should pe
followed when a failed engine driven fuel pump is
suspected:
MiXtUr@cosooaononovsacseconsnossssesanaoanannalDLE CUTOFF
Throttleaesossconanaasoancavcausnaas CRUISE Position
B0o0St PuUuMpoesococsocosaoncooconoscsacsannenanssaceasanoalN
MiXturesawoosesossalncrease until engine starts and

adjust for smooth engine operation
LAND as soon as practicable.

ISSUED 6-2-86 3=9




SECTION III
EMERGENCY PROCEDURES

MOONEY M20J
FIRES
ENGINE FIRE=GROUND

MiXtUlr€oasansossensassnncaaslDlE CUTOFF (Full Aft)
Fuel Selector ValveeosaoacasnsnansassccacenassoaaaOFF
Magneto/Starter SWwitChossnsoooosanaacossaanannaanalFF
Master SwitChooosseosauncsocanssanoscsaasceseaoawsQFF
Fireeesssasnsese EXtinguish with Fire Extinguisher

ENGINE FIRE~IN FLIGHT

Fuel Selector ValveaaoosnsasosaasscsacsanassssaasslFF
ThrottleococascseassocanenscnasnansslLOSED (Full Aft)
Mixture ControlesecesssasaealDlLE CUTOFF (Full Aft)
Magneto/Starter SWitCheoasnoocossesocaaccansconealdFF
Cabin Ventilation % Heating ControlSeesaossse CLOSED
(Controls fForward)

Cowl FlapSecesnsssasonncocosocnasasnoscosaassoe CLOSED
Landing GearcessaescesancnsaasDOWN OF UP, depending
on terrain

Wing FlapSeeecanscsossonsesaasEXTEND, as necessary

If fire 1is not extinguished, attempt tc¢
increase airflow over the engine by
increasing glide speed and open cowtl
flaps. Proceed with a POWER OFF Llanaging
as described on page 3-13. Do not
attempt an engine restart.

3=10 ISSUED 6-2-86



SECTION III
EMERGENCY PROCEDURES

MOONEY M20J
ELECTRICAL FIRE= IN FLIGHT (Smoke in Capin)
Master SWitCheocooceaesanoesnsanancsesacnsaanasananalFF

1111717117117

/1 /WARNING///

1111710111177/
Stall warning ds not available with
master switch OFF. Gear warning is not
available with master switch OFF,

Cabin VentilatioNoceocscssoosecossnaccassssnansnalPEN
Heating ControlSeucsasseasCLOSED (Control Forward)
Circuit BreakerScwosensasea CHECK to identify faulty

circuit if possible
LAND as soon as practicable.

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

Master SWitCheoooosoooncansnoosassosescaonosconaanseON
Select ESSENTIAL switches ON one at a time, and
permit a short time to elapse before activating
an additional circuite.

ISSUED 6-2-86 3-11



SECTION III
EMERGENCY PROCEDURES

MOONEY M20J
EMERGENCY DESCENT PROCEDURE

In the event an emergency descent from high
altitude s requireds, rates of descent of
at least 3,000 feet per minute can
be obtained with idle power, flaps UP & cowl flaps
CLOSED with the aircraft in two different configu-
rations:

Configuration No. 1: Gear Down, 165 KIAS
Configuration No. 2: Gear UP , 198 KTIAS

For an emergency descent from altitude, Configuration
No. 1 is recommended. The angle of descent is greater and at 165
KIAS the ride will be smoother, resulting in less pilot workload.

THEREFORE :

The following procedure should Dbe wused for an
emergency descent:

POWElMcansucannscaossancnoanesanoaamesoocsoosoosss IDLE
Airspeetdencesnsoscscansnsascsacasasanscoassal @l KIAS
lLanding Geadlooowascevossosacsosasancoansncusn EXTEND
Airspeedoecvvessccansanssssascaincrease to 165 KIAS
after landing gear is extended.
Wing FlapScecacessancascccasessssasoesasconccsscansnbP
Cowl FlapSesoevssncaeccaaoncssncoasassssesnsaac CLOSED
Power During Descentascacs.sAS REQUIRED to Maintain
Cylinder Head Temperature
300 begrees F (149 Degrees C) minimum.

3-12 ISSUED 6-2-86
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SECTION III
EMERGENCY PROCEDURES

MOONEY M20J

GLIDE
MAXIMUM GLIDE DISTANCE
MODEL M20J
" T Ty
& v
10 ASSOCIATED CONDITIONS
Landing Gear ~-- Retracted
Wing Flaps
9 b..L_.~ Cowl Flaps
8 Propeller --
] Andem =nmamm e
8l DR SO S ) A
o GLIDE SPEED
I Welght Lbs KIAS — —
P 27140 (1243 K7 o1 F__P/Jp
P 2500 {1134 Kg 88
2300 (1043 Kg) 85
g o
=
u? 4
8 4 A
< A
k 7
o 3
=
%
=
2
1 V
0
4 10 12 14 16 18 2¢ 22

GROUND DISTANCE =~ NAUTICAL MILES
LANDING EMERGENCY
POWER OFF~GEAR RETRACTED OR EXTENDED

Emergency Locator Transmittereocsocsasananneces s ARMED
Seat Belts and Shoulder HarnesSeSeecaansswess SECURE
Cabin DOOPuccasunsvasaasssesonsnsoscasnsaee UNLATCHED
Fuel SelectOresoonsecanaavancscascnacaceronsnoalFF
MiXtUPr€anoosanscocancncocecsnsoasanancea (DLE CUTOFF
Magneto/StarteraecccucssesnonesoncacananvoaancanosldFF
FlapSecesoceascassonasscaasansasfUll DOWN (33 Degrees)
Geadlsssauosnssnssosas DOWN Cr UP Depending on Terrain
Approach Speedevecocancannanceacsasaceacsanssrl KIAS
MasSteleuocasossncsnscesneoanaanesOFFs prior to Landing

ISSUED 6-2-86 3-13



SECTION III
EMERGENCY PROCEDURES

MOONEY M204
POWER ON = GEAR RETRACTED

Emergency Locator TransmitteleeeccssceocasanssARMED
Seat Belts and Shoulder HarnessSeSassassseass SECURE
Cabin DOOlesocsnssssocccsnsccaconanscannanna JNLATCHED
When sure of making landing area:
Fuel SelectOrcuscesuocecacoosasooccuvsasaananalFF
Throttleosasoconessceansosncasanancanonenssnas CLOSED
MiXtur@oeswuacacessscosaocaansoesasaelDLE CUTOFF
Magneto/StartercaccocsecacseannosnaanasnosseanslfF
FlapSaaccensessvaesassaaafull DOWN (33 Degrees)
MastereesososnaesonocunsaceonsaconcassncannnsasOFF
Approach SpeedascssceanncanAS Slow As Possible
WiNgSeosanvesssasosaasssanansassssanweskeep LEVEL

SYSTEMS EMERGENCIES
PROPELLER

PROPELLER OVERSPEED
Throttleeocacnovaocssaonaanocasnasacansscoansanossss RETARD
0il PressuUr@occocassennsssccasasascssncaasnanaaCHECK
Propeller...DECREASE, set if any control avatliable
Airspeedaccseassccanaonsasssacesnasssnnsacssscns REDUCE
ThrottleaocseasenaseanssAS REQUIRED to maintain RPM
below 2700 RPHM

FUEL

LOW FUEL FLOW

Check MiXture€ssoosussonssnssaassasnassensasaaace ENRICH
Fuel SelecCtOresossssnsennceavncunssnounnasbUllest TANK
1f condition persists, use Boost Pump if necessary
and LANDING should ve maage as soon as practicable,

ELECTRICAL

ALTERNATOR FAILURE (Voltage warning Light
illuminated steady)

Avionics MastereossncscoccucccossssssaeosnasanaonalfF
M3StE€leonecannnonsssanannnnnncsnsanssescealFFs then ON
If Warning Light is still dlluminated, the
following steps are required:
Alternator Field Circuit BreakeraessosnsssasPULL
Non-essential Electrical EquiomentasssssasesOFF
LAND as soon as practicable.

3I=14 ISSUED 6-~2~-86



SECTION III
EMERGENCY PROCEDURES

MOONEY M20J

ALTERNATOR LOW VOLTAGE (vVoltage warning light
flashing)

Alternator Field SwitCheaossnoasoasoesaaOFF then ON
If warning Llight still flashingr, the following are
required:
Alternator Field Circuit BreakerassasseessaPULL
Non=essential electrical EquipmenteocseseoasOFF
LAND as soon as practicable.

P e ]

! NOTE |
A tripped main alternator circuit
breaker can only be caused by a shorted
alternator circuit and cannot be
corrected by resetting the breaker.

This should pe verified by attempting to
reset the breaker not more than one

time. If this failss, turn the
alternator field switch OFF.
Turn of f all
non=essential electrical equipment anc
terminate the flight as soon as

practicale.

Repair the malfunctioning
alternator prior to the next flight.

LANDING GEAR
FAILURE OF LANDING GEAR YO EXTEND ELECTRICALLY

Airspeedocasossccsnnnacscancacsoasaaltl KIAS or less
Landing Gear Actuator Circuit BreakéfoseoceosoePULL
Gear SWitChsucosnsossacannucasnsscanccsusconcsanDOWN
Manual Gear Extension
MechanisMeosscsscsoansnsa ATCH FORWARD, LEVER BACK
to engage manual extension mechanism

o o o n o D

Stowly pull "7T" handle 1 to 2 inches
(2.5 to 5.1 ¢m) to rotate clutch
mechanism and allow it to engage drive
shafta

ISSUED 6-2-86 3=-15




SECTION III
EMERGENTY PROCEDURES

MOONEY M20J

T-Handle@eoesesosoosoaocasanssasscaassassasssaalPlUll
(12 to 20 times and RETURN until gear
is down and lLockeds, GEAR DOWN Llight
iliuminated, STOP when resistance 1is
felt. System may become damaged.
Visual Gear Down IndicatCreasesssaassCHECK ALIGNMENT
py viewing from directly above the indicator.

s v ne ns or 0o re 09 08 co M

" CAUTION 7

Continuing to pull on T-Handle after GEAR DOWN

Tight ON will bind actuator;electrical retraetion

MAY NOT be possible UEE%}MEEQQ}Pg is eliminated.
" CAUTION

o @ o1 o 62 2 &5 63 0 99 5T

Malfunction of Llanding gear requires
maintenance inspection and repair prior
to activating electrical systenms

Return Llever to normal position and secure with
latch. Resex Landing Gear Actuyator Circuit
Breaker.
1171111777777
/7 /THARNING///
1111110000707 77
Do not operate landing gear electrically
with manual extension system engaged.

FAILURE OF LANDING GEAR TO RETRACT

("GR SAFETY BY PASS', poth gear annunciator Llignhts
illuminated and gear warning norn activated.)

"GR SAFETY S8Y PASS SWITCH" coeaaacecsaDEPRESS untit
gear fully retracted

"GEAR UNSAFE" and "GEAR DOWN" LightSsoeesacsesealUT
"OGEAR RELAYS" Circuit BreakeérfesesanaaPULL (Warning
horr off)

Gear EXtensiONeccocoesessassasaaRESET "GEAR RELAYSY
Circuit Breaker

Gear SWwitCheoosoaosonsassvacsanansasasesacasoaalOWN
Check "Airspeed Safety Switch" as soon as practicable.

If above oprocedures do not initiate

retraction processs check emergency

manual extension lever on floor for
sition.

proper positi 1SSUED 6-2-86
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SECTION III
EMERGENCY PROCEDURES

MOONEY M204
OXYGEN

Refer to Section IX {if aircraft is equippec with
oOXygena

ALTERNATE STATIC SOURCE

The alternate static air source should be wused
whenever it is suspected that the normal static
air sources are blocked. Selectiny the alternate
static source changes tne source of static air for
the altimeters airspeed indicator and
rate~of=climp from the outside of the aircraft to
the cabin interior.

When the alternate static air source is ir use
adjust the indicated airspeed and altimeter
readings accordinyg to the appropriate alternate
static source airspeed and altimeter calibration
tables in Section V.

The static air source valve is Llocated 1in the
Lover left portion of the pilot®s flight panel
above the pilot’s left knee.

Alternate Static SOUNrCCosasvsascssnassassasPUlLL ON

Airspeed and Altimeter

ReadingSeesencsancesasaneaa CHECK Calibrations Tables,
SECTION V

UNLATCHED DOOR IN FLIGHT

If the <c¢abin door 1is not properly closed it may
come unlatched in flight. This may occur curing
or just after take=off. The door will trail in a
position approximtely 3 inches (7.6 ¢m) open, but
the flight <characteristics of the airplane will
not be affected. Return to the field in a rormal
manners. If practicable, auring the landing flare
have a passenger hold the door to prevent it from
swinging open.

If it 1is deemed impractical to return and lanar
the door can be closed in flight, after reaching a
safe altitude, by the following procedures:

Airspeedcocancasoancncanosassasunnaanasancesasesdé KIAS
Pilot's Storm WindOWssesenonesacansassncscscaslPEN
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Aircraftececsscsosssascaa RIGHT SIDESLIP (Right bank
Wwith Left rudder)
DODOFPocoscancaanscossssssssaanaseonaoaPULl SHUT & LATCH

ICE PRCTECTION

11111740070 70717
I/ 7TWARNINGYZ//
1171111717117
DO NOT OPERATE IN KNOWN ICING CONDITIONS.

The Model M20J is NOT APPROVED for flight into
known icing <conditions and operation 1in that

environment s prohibited. However, if those
conditions are inadvertently encountered cr if
flight dinto heavy snow is unavoidaole, the

following procedures are recommended until further
icing conaitions can be avoided:
Ram AiPsoacocnoosnecoaannannssocsacacanosesscassss(FF
1171717777777
I/ /AARNING///
17/77117177777
Operating with Ram Air ON during flight in
icing conditions or in heavy snow may
result in partial or total loss of engire
power. Make sure the Ram Air is OFF when
flyiny in these concitions. Alsor do not
turn tne Ram Air ON again when re-entering
clear 3ir wuntil all 1ice and snow has
melted from the aircrafte.
Pitot HedtlasswessoooconcoancauansesssosocoscaassascUN
Propeller De~ICeucenconnnnasnwaasON (if installed)
Alternate Static S0UrC@uecoosscacsaeldN (if reguired)
Cabin HeatsooesceoeanascssocascaaccossccaaansassassolFF
until engine operation is normals

=== AVOID FURTHER ICING CONDITIONS =<===
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EMERGENCY EXIT OF AIRCAFT

CABIN DOOR
PULL Llatch handle AFT.
OPEN door and exit aircraft.

BAGGAGE COMPARTMENT DOOR
fFold rear seat backs forwards CLIMB OVER,
PULL off plastic cover.,
PULL white button.
Lift red handle 'UP",
OPEN door and exit aircraft.
To verify re-engagement of outside latch
mechanisms, open outsioce handle fully, close
inside red handle to engage pin into cam slide
of Lateh mechanism, push in on white button
until it snaps in place. Replace cover.
Operate outside handle in normal manner.

SPINS

1117717117777

/7 /WARNING///

11111 rrirririi
Up to 2000 feet of altitude may be lost
in a one turn spin and recovery;
therefore, stalls at low altitude are
extremely critical.

The best spin recovery technigue is to
avoid flight <conditions <conducive tc
spin entry. Low speed flight near stall
should be approached with caution and
excessive flight control movements in
this flight regime should be avoided.
Should an wunintentional stall occur the
aircraft should not be alloweg to
progress into a deep stall. Fast, but
smooth stall recovery wiltl minimuze the
risk of progressing into a spin. If anr
unusual post stall attitude develops and
results in a spin, quick application of
antispin procedures should shorten the
recovery.

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

RudderesascassasasasaaApply FULL RUDDER opposite the
direction of spin
Control Wheelaosaoess FORWARD of neutral in & brisk
motion. Additional FORWARD
elevator control may ove
required if the rotation daoes
not stopa
AileronSscesevenccecsccanaanasacanasoncssnaasasMEUTRAL
Throttl€eonosonesasaacssacscsasssacnsoaRETARD t¢c IDLE
Hold anti=spin controls until rotation stops.
FlapSeveassneasuoesaanenelf extended, RETRACT as soon
as possible
RUdderaosccesssoascaasnsaes NEUTRALIZE when spin stops
Control Wheelasssoasnose SMOOTHLY move aft to bring
the nose up to a level
flight attitude.

OTHER EMERGENCIES

Refer to Section IX for Emergency Procedures of
Optional Equipment.
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INTRODUCTION

This section describes the recommended procedures
for the conduct of normal operations for the
airplane. ALL of the required (FAA regulations)
procedures and those necessary Tfor operation of
the airplane as determined by the operating and
design features of the airplane are presented.

These procedures are provided to present a source
of reference and review and to supply information
on procedures which are the same for all aircraft.
Pilots should familiarize themselves with the
procedures given in this section in order to
become proficient 1in the normal operations of the
airplane.

Normal procedures associated with those optional
systems and equipment which reguire handbook
supplements are provided by Section IX
(Supplements).
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PREFLIGHT WALK AROUND DIAGRAM
PREFLIGHT INSPECTION

T Cockpit =
Gear S5WitChocoooaencnsnsonansnnaosnnanssasecaoslOWN
Magneto/Starter SwitChoocooooocacooousononoconacea OFF
Master SWwitchosossoococasnosnoocconronnaecsacvasnoosascalN
Internal/External LightScavsoescmooncsaoacnse s CHECK
Fuel Gauges, QUantitYacossnoonasoscascacceasanealCHECK
Master SWwitChaveoseencoasanoanvsanoasscaanoonsanaQFF
Fuel SelectOlecccocsnaassaRs PULL gascolator ring
(5 seconds)
Fuel SelecCtorescoocnnecssenal: PULL gascolator ring
(5 seconds)
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2. Right Tail Cone Area =

Instrument Static POPtececsosnonsnacaaeaJNOBSTRUCTED
Right Fuselage@sansssasuneesneseaCHECK skin concition
Tail tiedOWNaeaasosnocussneossassasacannnaceascss REMOVE

3. Empennage =

Elevator and rudder attach points and control
linkage attachmentSaaacescscocsssosnaannssaese s CHECK
General skin conditioNescesonescscancasseasasCHECK
Remove all icer snows, or frosta.

4, Letft Tail Cone Area -
Fresh Air Vent (on Dorsal FiNdeecnassscacnasaaaCLEAR
Instrument Static PoOrtecessacsonnanssa JNOBSTRUCTED

Left fFuselag@assnoscesaunasesnesCHECK Skin condition
Tailcone AccesS DOOlcocssnsnccasacnassasaasSECURED
Static System DraiNescessesesesssaaPUsh Plunger UP

(Hold 3-5 Seconds)

5« Left wing =
Skin conditions....Remove all ice, snows, or frost.
Flap and attach pointSisocsnccsnsnscnassasaaalHECK
Aileron and attach poiNtScencsesassncsscsaasclHECK
Control LlinkageSsacesmcaunssnnaonsascaasasnncanaalHECK
Wing tips and lightSeceooccsesssonasascnsanssas e CHECK
Left wing leading edgecsonssnoncaccscssasnana CHECK
Pitot tuUbDCoaosecoecuesnsscncsnasaasnnsanncaasUNOBSTRUCTED
(Heat element OPERATIVE)
Stall Switch Van€ecocsscasscanussnsasnsasa JNOBSTRUCTED
Fuel TanKasssascasansas CHECK QUANTITY. SECURE CAP

A reduced fuel indicator 1is located in
the filler neck. This indicator is useg
to indicate wuseable fuel capacity of 25
UaS. gallons (94.7 Lliters) (20.8 1IMP.
Gala)

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

TiedOWNeosoacoaoneonasnsnconanonsssacnscancaass REMOVE
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Tank Ventascsnsevaanessnaunessnsacnccaasa UNOBSTRUCTED
Wheel chocCkKeesvevnsanacoansosnasoscaasnsanscase REMOVE
Left main gear, shock discs and tiresaecscasssasCHECK
lLLeft main gear dOOrSusccsncesosonasssoccsaasasCHECK
Fuel tank sump draiNeessseceessesaDRAIN Until Clear
Pitot System DraiNeecesscssesnscosssPUsh plunger UP

(Hold for 3=5 seconds)
Gascolator Drain Valve...oCLOSED (Check for drips)

6. Left Cowl Area -
WindshieldeoeoaoaesosunceasnsasesocanounasosasoeaCLEAN
Left Side Engine Cowl FastenerSioocescscasaassECURED

7« Propetller -

BladeSeeoacosonsesanana CHECK for nicks, cracks, oil
leaks, rotational movement. CHECK de-ice bocts(if
installed).

Spinneresascsscecacacoaa CHECK for securityr, cracks
Cooling Air and Induction Intakeoosocoeses UNOBSTPUCTED
Landing LightaecesaaausossonnaseasCHECK Lens & Bulb
Nose Gear, shock discs anrd tir€cscanocsnassasa HECK
Nose Gear DOOFcsosaesnseasaaCHECK for Loose Linkage
Wheel ChoCKasaweowasosovannsaosnsecanasnonaasa REMOVE

8. Right Cowl Area -
Right Side Engine Cowl FasteneérScassococescssSECURED
Engine 03l LevelesessonasalCHECK (fultl for extended
flight,. Minimum Qty. 6 gts.)
Exhaust PipCocnsusscnscasasssascssnanssaceasSECURED
Cowl FlapecasesscassonceususcusasescnanacessansaCHECK
WindshieldeoousocaancsoaoansnaanannensaonanaaaasaeesCLEAN
Cabin Cooling VeNtuoosscssscoonssosanasaes UNOBSTRUCTED

9. Right Wing -

Fuel Tank Sump DraineeasssscesensaDRAIN until clear
Right Main Gear, shock discs and tireasssessasCHECK
Right Main Gear DOOlMSoccoscccoososanonannansanoCHECK
Wheel ChoCKoesooenencvasesssnsaannocananccans REMOVE
Tank VeéNtooeocassanacaaoscnassasneaasea JNOBSTRUCTED
TiedOWNoovasoononoscasocooaasssennacoansesoaae REMOVE
Right Wing Leadiny ECdg@eesnnancsssnosasasasa s HECK

Fuel Tankoesoseosoesesas CHECK GQUANTITY., SECURE CAP
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The reduced fuel incicator

is located in

the filler neck. This indicator is used
capacity of 25

to indicate usable fuel

UeSa gallons (94.7 Liters)

gala.)

(20.8 IMP.

The optional wvisual fuel guantity gauge
is to be wused for partial refueling
purposes onlys 00 NOT use for preflight

checke

Wing Tip and LightSecaneccecsonsasascncesansasaea CHECK
Ajleron and attach poOiNtSuocscccasasssacecoasalHECK
Flap and attach POiNtSacacscaonoccsanocscsssncssalHECK
Control LinkageScceococusasasnsccsanaancacassanelHECK

Skin ¢conditiONeaancassaceREMOVE

10 Bagygage DOOleovcccecacaansae

BEFORE STARTING

Preflight InspectionNevocacsoosas

Seats, seat bekts and

Shoulder HarnessScosocascaaocnoas
Magneto/Starter SWitChecocooscoua
Master SWitChoscoaocsosacvococooas
Alternator Field SwifChoaoocnooe
Avionics Master S«itChocaesason
Fuel BOoOSt PUMPoooocscaccanssoe
Alternate Static SOUPCRovooonoa
Internal/External LightScossoca
Pitot Heafosswoasoscoonsesscacsos
Throttlecacecassooososcscaaasas
Propelleracocconccnascaaccnsocas
MiXtUlr€eoosoasscanssancsoacanssa
Cowl FlapSecoccsocssessacanaansas
Parking BrakeSescocseceacasoncoaca
Flap SwitChoosooeaaoansanoonassca
Canin Headtooesoosocaonsssansssan
DefroSteascossannocacascasaacaa
Cabin VeéNnNteeonosaesaeacesoaasacs
Fuel SelecfOlosccacscccacscssns
Compass Slave SWitCheosoenvcean

b=6

e

a

icer, snow or frost

snenoasonneg ECURED

CHECK

&

°

secconwsos COMPLETED

2e s ADJUST & SECURE
swacsssacsensacOFF
cssnaessocevaoserF
cooannesoasc omas Wl F
@svocoouceanaaalOFF
cacscsasccosnasUFF
ssesscesechdsh OFF
cecaceraccconaanFF

soovsvsssansaase QFF

esceeasnaasnue CLOSED
ceeascanasecMIBGH RPHM
evsnscalDLE CUTOFF
saavas VERIFY OPEN
cevvesnecaaanass SET
saasavcesflaps UP
cosasseacsPUSH OFF
saasoanacsPUSH OFF
sarensesAS DESIRED
ceswaos FULLEST TANK
ZON (if installed)
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Circuit BreakerSocoseasnccesssccnosensasancans a CHECK
Emergency Locator TransmittelcoososascesocouscosaARM
Radi0SaaencseeSET FREQUENCIES (Non-digital radios)
Landing Gear SWitCheecsencoocsasaccacscanoannncaaDOWN
Internal/External LightSccacsccanosaoscsacnssonaaalFF
Passengers..Emergency/General information briefing
Refer to Section IX for Optional Equipment Checks.
Obtain Llocal information prior to engine start,

STARTING ENGINE

! NOTE |
When starting engine using an approved
external power source no special
starting procedure 1is necessary. Use
normal starting procedures below.
(Auxiliary Power Cable Adapter is
available from Mooney Aircraft

Corporation).
Throttleecsoasocaanacasenenocsaasancsssananaaall/ b OPEN
PropellercocsconccosocoacsccannesncanaascaalGH RPM
MiXtUPCcencconsoesnsssnasesnasanfUll FOorwara (RICH)
Master SwitchacoosoascusanocsancasnonscaaenscaonasnsalN
Alternator Field SwitCheocessconaoansacaoncesascanalN
Annunciator LightSecsseeesssceaaascasaPRESS TO TEST

(ALL Lights except "START POWER ON"

should illuminate.

Fuel BoOST PUMPocssasucsasescsssaseaON to Establish
Pressurer, then OFF
MiXtUr€coacsnassanssoncecenanacscesonanaal DLE=CUTOFF
Propeller Area@ccscsscaccuccsencancsssaanasnesa CLEAR
Magneto/Starter SWwitChooseovenoasaa TURN and PUSH to
start, release to both when engine starts.

Cranking should be Limited to 30

seconds, and serveral minutes allowed

petween cranking periods to permit the

starter to cool.
MiXtUPCansesssasaaMove slowly and smoothly tc RICH
Throttlecossasaesssnsnanasnsdet at 1000 to 12C0 RPHM
Engine O0il Pressurfecsccceceif MINIMUM OIL PRESSURE
is not indicated within 30 seconds, STOP ENGINE
and determine prcblem.
Yoltmeterococnasoanoonasnaalheck for 27-28 Volts
(To verify alternator is ON LINE)D
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Use recommended engine break—=in
procedures as publshed by engine
manufacturer.

FLOODED ENGINE STARTING

Fuel BoOSt PUMPoscassoconcnsascosascasccanosaasenalFF
ThrottlececenoeossancsscosonscnsannncsnaafJLL FORWARD
MiXtUr€oossnsesvosaasasossanseosneannsosaslDLE CUTOFF
Magneto/Starter SWwitChaoasnosossees TURN and PUSH to
start, release to both when engine starts.
ThrottleoeasssecaesascsnannsesasaRetard to 1200 RPM
MiXtUreooosocesasesnasanesasnssscsefFull forward (RICH)
Engine 0il PressuUreasesssesaif MINIMUM OIL PRESSURE
is not ingicated within 30 secondss

STOP ENGINE and determine problem

WARM ENGINE STARTING

Fuel BoOSt PUMPossocucsosusocossessascocaansasansaoasasaOfF
Throttlecavooossansenasunanncsossenosndlightly open
MiXtUPCosansousensesanananseaFUll Aft (IDLE=CUTOFF)
Magneto/Starter SWitChNeosssoaoasea TURN and PUSH to
start, release to both when engine startsa
ThrottleaacnecnsecanssnasnacaessonsaanatQ00 to 1200 RPM
Engine 01l Pressuraecescoecslf MINIMUM QOIL PRESSURE
is not indicated within 30 seconds, STOP ENGINE
and determine problems
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BEFORE TAXI

Avionics Master SwitCheoaeseoecvanocsnuscaconsoaansON
External LightSeceassccassoessuccsasssceahS desired
Directional GyrosessesaasaSET Or SLAVE SWITCH = ON
InstrumentSececoussccesccosasaasasaNOrmal Operation
Radi0SceassunnssanssansanaalHECK (Set Frequencies)
AltimetercesoosassoccnocnacaaonansanasoaaanancenaaSET
Fuel SelectorcescsucsscscaaaaaSwitch tanks, verify
engine runs on other tank

Cowl FlapSescoscsncacscscssasscasnaanCHECK OPERATION
(Then position OPEN or AS REQUIRED)

o o e

In cold weatner, ground operations may
be conducted with cowl flaps partially
or fully closed to keeo engine
tempertures in normal operating ranges
prior to takeoff. However, if cowl flaps
are fully closed, monitor engine
temperatures to avoid exceeding maximur
allowable timits.

It may be necessary to dincrease RPN
slightly to prevent flashing of the "LOW
VOLTS" Llight.

Parking Brak€eeeesssumsasesaasnscnsaanancssoRelease
BrakeSoscuoanancncscsasasnansnasslNeck during Taxi
Directional Gyro....Proper indication during turns
Turn Coordinator....Proper indication during turns
Artificial HorizoNnoasssesseessasErect during turns
TaXiaosseanaooassussancanannnacanssnaMinimum power

BEFGRE TAKEOFF

H NOTE |
A thorough pre~takeoff check is
recommended, however EXCESSIVE time

spent conducting a pre-takeoff check
list will effect fuel economy.
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Parking Brak€cecosescnscscsesssocconsossanssssnoaSET
Fuel SelectOlPscovnacnnananumssnasvosannssfF ULLEST TANK
Throttlesosesesncacnncnsanoesnasaasosascsaeseild(0 RPM
PropellercconescacncasosnanosacsansesnncasncHlGH RPM
MiXtUl@ssscoanoescecoansssnasaassfUll Forwarg (RICH)
CoWwl FlapSccecasesssssenasFULL OPEN or AS REGUIRED
A{ternate AifcsesccscscansnscascsavesVERIFY CLOSED
Ram Air‘.-..-a..--.-.-.-..n.---.....---------CLOSED
AlternatOrecscesosenoseccascsnenanenssnsansnn s CHECK

PROPER ALTERNATOR OPERATION IS CHECKED AS FOLLOWS:

Alt. Rocker Switch....OFF(ALT output/load 0%)

VOIlES e e e oo eeeonas Approx. 24V(HIGH/LOW VOLT
Annun. flashes)

Alt.. Rocker Switch...ON (Alt output/load increases)

VoltS.eeeoeuereoeans Approx. 28V(HIGH/LOW VOLT
Annun. extinguishes)

Alternator Field SWwitCNocecccacocanonsnsaaVerify ON
{after above check)

0il Temperatur@esecocssssnonssal/5 Degrees F Minimum
(Needle moves off white dot)

st e ry s w0 r 9 Re ee

” CAUTION 7

Do not operate the engine at run-ug
speed unless the oil temperature is 75
pegrees F. minimum. Operation of the
engine at too high a speed Dpefore
reaching minimum c¢il temperature may
cause Loss of oil pressure.

Throttlesosessncscnoscsossessasnccoassnssl 900~20C0 RPH
Magneto0Boesesssseannsss CHECK, Both to L, Both to R»,
Both, (Maximum 175 HPM drop each magneto, 50

RPM Difference)
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An absence of RPM drop may ope an
indication of faulty magneto grounding
or improper timing. If there is dgoubt
concerning ignition system operation.,
RPM checks at a Lleaner mixture setting
or higher engine speed will wusuatly
confirm whether a deficiency exists.

PropellercesecoeaCYCLE/return to high RPM (3 times)
Throttl€cessaoscasesscaseansscasasR@tard to IDLE RPM
TriMeeseoecccsesnacacasscaancansnesenanlakeoff setting
FlapSaeceesceasalheck oOperation...SET TAKEOFF POSITION
Controlssanassssasalheck free and correct movement
Cabin DOOr.cceacecncasnonenaascanassaaslHECK SECURED
Seat Belts and Shoulder HarneSSeceoecseessasaaSECURED
Avionics and AUto PilOlocassesssnsslheck (Refer to

Section IX)
Annunciator LightSccooscnsseassnnnescsaPress to Test
Internal/External LightecoaascscsnsossaahS Desired
Rotating Beacon/Strobe LightScosococoacnossaossssalN
Pilots WindOWuasescoesocsseosscsoscancocasnssasas CLOSED
Emergency Gear Extension Red HandleccosososesosaDOWN

and LATCHED
Parking Brak€caessososanssesaesssnsacenscnceoRelease

TAKEOFF PROCEDURES

D o e o e

e e e am

Move the engine controls slowly and
smoothly. In particular, avoid rapid
opening and closing of the throttle as
the engine is equipped Wwith 2
counterweighted crank shaft and there is
a possibility of detuning the
counter-weights with subsequent engine
damage.

Proper engine operation should be checked early in
the takeoff roll. Any siginificant indication of
rough or sluggish engine response is reascn to
discontinue the takeoff.
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when takeoff must be made over a gravel surfaces,
it is important that the throttle be applied
slowly. This will allow the aircraft to start
rolling before a high RPM is developed, and gravel
or Lloose material will be blown back from the prop
area instead of peing pulled into it.

TAKEQOFF

Electric Fuel B0o0OSt PUMPocwsessssseaON at start of
takeoff roll

POWEl sooscasnssccansenan FULL THROTTLE ana 2700 RPHM
Afircraft Attitud@ueoaneeswesneaeselift Nose Wheel at
63 KIAS

Climb Speedecscscssceacsnnasooansacsseanaccaanncl | KIAS
Landing G€arlceeconasasasnscessRetract in Climb Before
Attaining an Airspeed of

107 KIAS

Wing FlapSoccsecscassaensasncassaanssRetract in Climb
Electric Fuel 3008t PUMPceconessacssnoaaeOFF, CHECK
Pressure

= @ o e o e e =

See Section V., page 5-15, for takeoff
distances and aircraft weight wversus
speed tablea

TAKEQFF (Maximum Performance)

Electric Fuel BooSt PUMPocasssanseaaON at Start of
Takeoff roltl

POWe@Mocosssosssanaansaseas FULL Throttle and 2700 RPM
Adrcraft Attitudescuocscesassansolkift Nose Wheel at
62 KIAS

Climb SpeedecnaasabH6 KIAS until clear of obstacle,
then accelerate to 91 to 100 KIAS

Landing GeadfesescsscnasessasREetract in CLimp After
Clearing Obstacle

Wing FlapSessceeseaRetract After Clearing Obstacle
Electric Fuel 3005t PuUMpPoessssas0FF, Check Pressure

£=12 ISSUED 6-2-86



SECTION IV
NORMAL PROCEDURES

MOONEY M20J

See Section V., page 5-15., for takeoff
distances and aircraft weight wversus
speed taple.

T

o s o o e

Use noise abatement procedure as
published by airport and/or this manual.

CLIMB (NORMAL)

Throttlesesocssacsaanocaaaldd” Hg Manifold Pressure
PropellercsosascccscasssanasosacasassasnsnacddC0 RPM
MixturesassessasecsaRICH (Lean for Smooth Operation

at high elevation)
Cowl FlapsSasscsaecocsssae saFULL OPEN or As Recuired
Airspeedoacaceacanccnascacanssscaasa?l to 100 KIAS
Maintain these power settings and attitude to at
Least 3000 feet AGL or cruise asltitudes

CLIMB (BEST RATE)

POWe@rooocsacssssesnannssanafull Throttle ang 27C0 RPM

MiXtUlr€osassoconosaenananssaafUll RICH éLean at higher
altitudes for smooth operation)

CoWwl FlapPoeoassvossecooaoeannscssncaaaneas FULL OPEN

Airspeedoancoccccassnesesssnsscsasandd KIAS at sea
Level decreasing to 82 KIAS at
10,00C ft.

See Section Vs, page 5-19 for rate of
climb granh.
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CLIMB (BEST ANGLE)

POWElr cesauaansesnancense FULL THROTTLE and 27C0 RPM
MiXtUlr€@ceuoessosssseaanaafFULL RICH (Lean at higher
altitude for smooth operation)

Cowl FlapescoccssconacaaucsussssaanccsanssanfUlL OPEN
Airspeedsosccsnesaand®? KIAS at sea level increasing
approximately 1.0 KIAS for each

5000 feet altitude

Ram AilccecsoscasanaacssON after entering clear air

To increase performance at full throttle
pull the Ram Air control aft (Ram Air ON
position) allowing induction air to
bypass air filter and increase manifold
pressure,

Manifold pressure will drop with increasing

altitude at any throttle setting. Power can be
restored by gradually opening the throttle.

1111111117717
[/ /WARNING///
111rririretrty

=D0 NOT FLY AIRCRAFT INTO KNOWN ICING CONDITIONS-
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CRUISE

Upon reaching cruise altitude, accelerate to
cruise airspeed; retrim aircraft as necessary for
tevel flight. Set manifold pressure and RPM for
desired power setting per Cruise Power Chart in
Section V. Position cowl flaps as required to
maintain the oil and cylinder head temperature
within their normal operating rangess

When cruising 1in conditions where the
OAT is well above standard, it may be
necessary to OPEN cowl flaps slightly in
order to keep engine temperatures in the
green arc. When couwl flaps are OPEN
during cruise, the following effects on
cruise speed will result:
Cowl Flaps 1/4 open (ist Index)
Approximate Loss in TAScececose2 KTAS
Couwl Flaps 1/2 open (2nd Index)
Approximate Loss in TASceseosé KTAS

When cruising at 75 percent power or less, lean
the mixture after cruise power is established in
accordance with one of the following methodsz:

A. Leaning using exhaust gas temperature gauge
(EGT) (if installed).
1« Lean the mixture exhaust gas temperature
peaks on the EGT indicator.

ECONOMY CRUISE = Enrich mixture (push
nixture control forward) until the EGT
indicator drops 14 degrees C(25 degrees F.)
below peak.

BEST POWER MIXTURE = Enrich mixture until
EGT indicator drops 55 degrees C(100
degrees F.) below peak.

ISSUED 6-2-86 46=15
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Compared to Economy (ruiser, Best Power
mixture will result in an increase 1in
fuel flow and a reduction in range.

2. Changes in altitude and power settings
require the peak EGT to be rechecked and
the mixture re=set.

B. Leaning without exhaust gas temperature gauge
(EGT).

1« Slowly move mixture control lever aft from
"FULL RICH" position toward "LEAN" position.

2. Continue leaning until slight lLoss of power
is noted (lLoss of power may or may not be
accompanied by roughness).

3. Enrich until engine runs smoothly and power
is regained.

When increasing power always return mixture to
full richs, then increase RPM before 1increasing
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.

DESCENT

MixXturesesosoaaasl. EAN to 14 dege C rich of peak EGT
as required for smooth engine operation
POWEresacancassnssasuessshAS Required to keep CHT in
Green Arc (300 degrees F minimum)

" CAUTION ~

L R L]

Avoid continuous operation between 1500
and 1950 RPM with power settings below
15" Hg. manifold pressure.
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= o o w o D e

Exercise caution with power settings
below 15" Hg manifold pressure at
airspeeds between 70 - 113 KIAS to
preclude continuous operation in the
1500 = 1950 RPM restricted range.

-~ CAUTION ~©
Avoid lLong high speed descents at Llow
manifold pressure as the engine can cool
excessively.

Cowl FlapSoccscoconscacccacsanonasonsnasnaasFULL CLOSED
Ram AilPcsssoasOFF before entering dusty air layers
! NOTE ! \
Plan descents to arrive at pattern
altitude on downwind Leg for maximunm
fuel efficiency and minimum aircraft
noiseo

APPROACH FOR LANDING

Internal/External LightSacoscvecsesnsosscaAS desired
Seat Belts, Shoulder HarnesSSesaoccassvcsase FASTENED
Landing GeafuoesasnesssancacscoExtend below 140 KIAS
(Gear down Llight on = Check visual

indicator on floor)
MiXtUreoacosnoonsceoasoanoassocnosnanananas FULL RICH
PropellercscocnonanncassoascanscocacenacnanaHlGH RPM
Fuel B0oOSt PUMPeocascocanccscccosnssonocascnacasnssON
Fuel SelectOloceccovoanscossccsnssaanassFULLEST TANK
Wing FlapScooceovscsocaacssnnscanasaceacsenhS DESIRED
TAKEOFF POSITION~-below 132 KIAS

FULL DOWN=-=—==e=- below 115 KIAS
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From a flaps retracted trimmed
condition, the force required for nose
up pitch control will vrapidly increase
when power 1is reduced to idle and as
flaps are fully extended. Timely
trimming action should be accomplishec
to minimize forces. Control force change
with extending landing gear is minimal.

TPiMoooocoocasussnascncananasancaannaasaacalS desired
Ram AilacssnesscessaVerify OFF (warning Light OFF)
Parking Brak€ccccessssesnconcsoaescaonascsansaosoaslFF

The parking brake should be rechecked tc¢
preclude partially applied brakes during
touchdowna

GO AROUND (BALKED LANDING)

” CAUTION 7

From a flans extended and power at idle
trimmed condition, the force required
for nose down pitch control will rapidly
increase when Maximum Continuous Power
{(MCP) is applied and as flaps are fully
retracteds Little control force change
will be experienced when retracting the
landing gear.

POWelP acesnssncsensssnanase FULL THROTTLE anad 27C0 RPM
MiXtUlr@eosnonaencnosonosssomnaasansssnnanscassarULl RICH
Airspeedoccascesacsosscooonsnsssvaanansssaescasdd KIAS
FlapSswasecenososeasccasssafAfter climb established-
Takeoff position

TriMessososeseanscaoaReduce control force by trimming
NOSE DOWN

AirspeedescasosocsascasnaancsanhCCOlerate to 73 KIAS
Landing G€alfacsosonocescaasssscescsscaceasccsaaRElRACT
FlapSoeossecasoocensnassnsononconasanasansscnsacRETRACT
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Cowl FLapSoecacona
Airspeedececcaace

LANDING (NORMAL)

Airspeed on Final

Touchdownase

Landing Roll
BrakeSacsecss
Wing FlapsSee
Boost PumMpea
TriMocsoscsa

See Section
for Landing

LANDING (MAXIMUM

Airspeed on Finatl
TouchdOuWNecasanoa
Landing Rollecooa

BrakeSoocsocascasase

NOR

CAC)

Ve,
Dis

PER

LANDING (CROSSWIND)

Airspeed on Final

is above 12

Final Approache.
Prior to flare,
TouchdoWNaaansse

Landing Rollaao

Brak€Secoceonssan

ISSUED 6-2-86
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csnocessasesscenscacanassos QPEN

cescocesscACCelerate to 91 KIAS

LANDING

esaccusaaa’l KIAS (Full Flaps)
eeceosssnaccesaMain wheels first
{(aligned with runway)
eesansslOwWer nose wheel gently
casassansacsccMinimum required
-Retract after clearing runway
ensnssscsscsal0FF after lanaing
assscscssssscestakeoff position
NOTE H
pages 5~35 through 5-38
tance Tables.

FORMANCED

ceansasaaabd5 KIAS (Full Flaps)
secasussscesaaain Wheels First
saclower nose wheel aquickly as
possible

seenssfMaximum possible without
Llocking wheels

secasssesAbOve normal apgroach
airspeed with Full Flaps
(if crosswind component

KTS use TAKEOFF flaps position.

neosasecAllow Aircratt tc crap
seenaas3lip aircraft intc wind
«seaMain wheels first (ALIGNED
WITH RUNWAY)

«Lower nose wheel as quickly
as possible

-As required to slow aircraft
as quickly as possible

2
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The landing gear may retract during
Landing roll if landing gear switch is
inadvertently ptaceg in the UP position.

TAXI

Throttl@eoeocncoacasscessssasascsnsnl JOJ to 12C0 RPM
FlapSeosescascasonasnsaceancansaonaceascanaasRETRACT
Cowl FlapSecsosuesnscecasncennessnasscascasfFULL OPEN
TriMaavesonasnocscensasessacconaanasRESET to Takeoff
Radi0ScancancsasecsanssasesscnscavoascaAS reauired
LightinGococoocasannsancoascusanssassesosAS Frecuired

SHUTDOWN

Parking brak€esesscessceccecassssoscnscaosanoaosoo bl
Throttlecsssssensal000 to 1200 RPM (until cylinder

head temperature starts to drop)
Avionics MasteresocscssenscescocesonosanssnacsessnaaOFF
Internal/External LightScscasnascoansseasssanaaOFF
Magneto/Starter SwitChesosssansnsaasaGrounding Check
MiXtUlfPcavneonooneosossnsnnsncscesavnsssasaallDhE CUTOFF
Magneto/Starter SwitchaaosOFF when propeller stops
Alternator Field SWitChscescacssesasaccaunsasasasOFF
Master SWitCheoossoesanecasacaascscasnssasassseacaaldfF
Oxygen System (if equipped)accaccasesssscscaanalFF

SECURING THE AIRCRAFT

Magneto/Starteresecesccnnaancsnsans0FF/Key removed
Master SWitChaoceceusouwssosassancanonossannasaVERIFY OFF
Avionics MasSteleecosnosncossasnsaannssnasnaVERIFY OFF
Electrical SwitcheSasnecansecssscecsasaaVERIFY OFF
Parking BrakeasssRELEASE and install wheel chocks
For extended parkingesssseosoControl wheel SECURED
with seat belts, cabin vents closed, tie down
aircraft at wing ano tail pcints.
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SECTION V
PERFORMANCE

MOONEY M20J
INTRODUCTION

Performance data charts on the following pages are
presented S0 that the pilot <can derive the
information needed to plan flights with reasonable
accuracy. The performance data and charts
presented are calculated pased upon actual flight
tests » using average piloting techniques, the
airplane and engine in good condition and the
engine power control system properly adjusted.
The flight test data has Dpeen corrected to
international standard atmosphere conditions and
then expanded analytically to cover various
airplane gross weightss, operating altitudes and
outside air temperatures.

It is not possible to make allowances in the
charts for wvarying Llevels of pilot technigue,

proficiency or environmental conditicns. The
effect of soft runwayss, winds aloft or airplane
configuration changes must be evaluated by the
pilot, However, the performance data on the

charts c¢can ©pe duplicateds by following the stated
procedures, in a properly maintained, standard
M20J.

Mechanical or aerodynamic modifications to the
aircraft are not authorized since they can affect
the performance or flight <characteristics ¢of the
aircraft.

USE OF PERFCRMANCE CHARTS

Performance data is presented in tabular or
graphical form to dllustrate the effect of
different variables. Example propnlems are shown on
each chart to demonstrate how each chart is useda
Only on those charts whose use 1is obvious is no
example givens

Generally, three items are reqguired before
entering each performance c¢hart: (1) aircraft
weight, (2) outside air temperature ana (3)
aircraft pressure altitude. The aircraft weight
can be calculated wtilizing the information
provided in Section VI of this handbook. Outside
air temperature 1is obtained by reading the OAT
gauge 1in the dinstrument clustera Set the
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aircraft's altimeter to 29.92 in. Hg. and read the
indicated (pressure) altitude. (BE SURE TO RETURN
THE ALTIMETER TO THE LOCAL BAROMETRIC PRESSURE
SETTING AFTER OBTAINING PRESSURE ALTITUDE).

Performance information derived by extrapolation
beyond the Llimits shown on the charts should not
be used for flight planning purposes. REMEMBER=-=To
get chart performance- follow the chart
proceduresea

OPERATIONAL PROCEDURES FOR MAXIMUM FUEL EFFICIENCY

For maximum fuel efficiency 1in the M20J, proper
mixture Lleaning during cruise flight must be
accomplished. The I0-360-A3B6D engine in the M20J
has been designed to attain maximum fuel
efficiency, at desired cruise power, at 14 degrees
C rich of peak EGT. EG T is usually a more
accurate indication of engine operation andg fuel
burn than indicated fuet flow. Therefore it is
recommended that the mixture be set using EGT as
the primary reference instead of setting ¢to a
particular fuel flow.

The following procedure is recommended for setting
cruise power and Leaning to best economy at 75%
power or less:

e After leveling off, set the manifold pressure
and RPM for the desired cruise power in accordance
Wwitn the c¢ruise power schedule on page 5=23. At
this point, the mixture control is at full rich
from the climb.

2 Nexts, slowly move the mixture control toward
tean while observing the EGT dindicator, if
leaning the mixture causes the original manifold
pressure setting to changer, use the throttle to
maintain that desired cruise manifold pessure and
continue teaning until best economy setting is
obtained.
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PERFORMANCE CONSIDERATIONS
RANGE ASSUMPTIONS

Range data climb allowance is based on climbing at
maximum continuous power to cruise altitude.

Range reserves of 45 minutes at cruise power have
been allowed on Range Data. Other conditions used
in the Ranges shown are listed on each c¢chart.

USE OF COWL FLAP

When in {evel <cruise flight with outside air
temperatures well above standard or when cruising
at very high altitudes, it may ope necessary to
open the cowl flaps to keep engine temperatures in
the normal operating range. Since the cowl flaps
in the MZ20J are nmulti-positions, numerous open
settings are available to keep cylinder head and
oil temperatures in the green arc under the most
adverse conditionse.

Using the <cowl flap's position dindicator as a
reference, the following cowl flap's open
positions are given along with their effects on
cruise speed:

Cowl flaps closed to cowl flap®s indicator = 1/4
opens, {(Indicator positioned at first inagex):
(approximate loss in TAS) e s s v & s o o 2 Kts.
Cowl flaps <closed to cowl flap®s indicator = 1/2
opens, (Indicator positioned at second index)s
(approximate loss in TAS) s o a e s o o« = b Kts.

An appropriate adjustiment to the range data shown
for the <cowl flaps <c¢losed condition <can be made
pased on the flight tire planned with the cowl
flaps partially open. For exampler, wusing the
above speed decrement for the cowl flaps 1/2 open
for a 5 hour flight will result in the foltowing
decrease in ranges

5 hrea x & Kts«=20 N.Mo reduction in range
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MAIN GEAR LOWER DOOR REMOVAL

If numerous takeoffs and Llandings are to be
conducted on soft fieldgs or in tall grass, or if
ice and snow are likely to be present on runway
and taxiway surfaces for extended periods, it may
be advantageous to remove the Lower doors
installed on each main landing gear. These doors
can be damaged during operations in soft field
conditions, or a heavy accumulation of packed snow
or ice inside tne doors could prevent croper
landing gear operation.

If these small gear doors are removedsr, a decrease
in cruise speed and range can be expecteg and
should pe considered in preflight planning. To be
conservativer the following figures should be
used:

Aa Decrease true airspeed at cruise by
approximately 5 Kts.

B Decrease range by as much as 350 N«.Ms for 64.0
galton fuel capacity.
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AIRSPEED CALIBRATION

AIRSPEED CALIBRATION

PRIMARY STATIC SYSTEM

FLAPS AND GEAR UP, POWER ON

173 Knots IAS

Given:

EXAMPLE:

170 Knots CAS

Find:

NN

RSN ENRNN
AR LSRR DA

RN NN

zero instrument error.

AN NN

[ 1

T IIJIH

NOQOTE: Indicated airspeed assumes

0 0 ) S O O O
HILHH IIlIIIIH_I

]

|

H

I
I

200,
190 PR

180

(=3
©

- - -
SLONM - 3848

<
<

- - -~ -
IV GALVYELIIVO - 8Y2

80
70

60

190 200

70 80 90 100 110 120 130 140 150 160 170 180
IAS - INDICATED AIRSPEED - KNOTS
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PRIMARY STATIC SYSTEM
FLAPS AND GEAR DOWN

200
190
EXAMPLE: O
80 .
1 Given: JAS. ¢ 90 Knots []
Flaps. — e we— 33° -
170 POWer.. e v o oo o OFF »
Find: CAS o oo oo oo o oem 87 Knots H
% 160
& 150 :
\ NOTE: Indicated airspeed assumes
o) zero instrument error. Speed for safely {4
8 140 lowering flaps T
Ry to 15‘1-=-=i 1]
& 130 A
4
g 120
» T
P y
M 110 &
| » 4
' 100 y Speed for safely -
Q lowering flaps
L 9o y to 33° :
R b et e ] b b e o
1N
80 1 3
i T Flaps 332 Power Off 1
i MTT Flaps 15° Power On
70 Flaps 33° Power On -
60 4 1
- L]
50 ELHA i
50 60 70 80 90 100 110 120 130

1AS - INDICATED AIRSPEED = KNOTS
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AIRSPEED CALIBRATION
ALTERNATE STATIC SYSTEM

Gear & Gear &
Gear & Flaps Down Flaps Down

IAS Flaps Up (15°) (339
KIAS KiAS KIAS KIAS
61 -- -2 -3
70 -2 -3 -5
78 -3 -4 -9
87 -3 -6 -8
96 -4 -7 -10
104 =5 -7 -10
113 -5 -7 -10
122 -6 o= “e
130 -6 -- .-
139 -6 -~ -
148 -6 -- -
156 -6 -- -=
165 -3 -~ --
174 -3 - .-
182 -4 - _—
191 -4 - -
200 -5 -= -
The minus sign indicates subtraction of the given
numbers from KIAS to obtain KCAS assuming zero
instrument error

CONDITIONS: Storm Window and Vents:Closed
Defroster s ON

POWER: ON

ISSUED
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ALTIMETER CORRECTION
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PERFCORMANCE

MOONEY M20J

TIME, FUEL AND DISTANCE TO CLIMB

Associated Conditions for the Time, Fuel and
Distance to Climb graph on the following page:

Climb Speed : Vy from Climb Performance graph
on the preceeding page.

Power: 2700 RPM, Full Throttle

Mixture: Full Rich

Ram Air: On

Cowl Flaps: Full Open

Landing Gear: Up

Wing Flaps: Up

Fuel Density 6.0 Lbs./Gal. (.72 Kg/liter)

NOTE:

1. Distances shown are based on zero wind.
2. Add 9 LBS. of fuel for start, taxi and takeoff.

5-20 ISSUED 6-2-86
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SECTION VI
PERFORMANCE

MOONEY M20J

CRUISE & RANGE DATA CONDITIONS

All Cruise and Range Data tables allow for:
warm up, taxi, take-off, climb at maximum
power at best rate of climb speed (Vy) to
cruise altitude, cruise to destination at
the specified power and mixture setting,
descent to pattermn altitude and a 45 minute
fuel reserve at the same altitude and power
setting. The data is also based on 64 U.S.
gallons of usuable fuel, standard atmosphere
and no wind.

To obtain the performance shown by the
Cruise and Range Data Tables on non-standard
days, increase or decrease the manifold
pressure approximately .4 in. Hg. for each
10" C wvariation in outside air temperature.

ITncrease manifold pressure for air temperatures

above standard and decrease manifold pressure
for air temperatures lower than standard.

ISSUED 6~2-86
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1. BEST POWER IS 55°C RICH OF PEAK EGT .

Moonem@@‘j

CRUISE POWER SCHEDULE

EXAMPLE:

CRUISE ALT. 6080 FT.
OAT 107C
POWER 65%

RPM 2600 .
M.P.

22.0 (7°C correction)

2. ECONOMY CRUISE IS 14°C RICH OF PEAK EGT .

75% POWER 70% POWER 65% POWER
{150 BHP) {140 BHP) (130 BHP)
Y PRESSURE RPM 2400 |2500] 2600|2700 | 2400 2500] 26002700 |2400]2500]2600]2700
NOTE: ADD.4 M.P. ALTITUDE
FOR EACH (0°C OAT FEET ueL | BEsT Econ. 1103 |10.4 105|108 97 | 9.8] 8.9l 10.2] 9.2] 9.3] 9.4] 96
D R T Ay FLOW | arsr power | 12.0 |12.2 |12.3 125 113 11.5|11.7] ns Jos]ios{uo]i.2
4MLP. FOR EACH I0% STANDARD TENP. MANIFOLD PRESSURE — INCHES OF MERCURY
OAT BELOW STANDARD| S.L. i5°C 27.0 | 25.8 ] 24.5123.5] 25.5 1 24.3 [23.0] 22.0 | 24.0 [229 [21.7 [21.0
g‘:; T:B’:JPERQTURE ¥ | 2000 Lieg 26.8 1256 [ 244 |23.3]26.1 [241 |230[ 22,0123 6226 [21.6 [20.6
VE STANDARD
" 239 4
o aios |_4000 7 244 |23.2] 249 22.9] 2181233 [224]21 5] 20.5
THE DESIRED M. USE | 6000 30 24.1 | 231 | 244 | 23.6 |22.7] 217 | 22.8 |22.1 [21.3] 20.4
THE NEXT HIGHER RPM/] 8000 P 236 22.7| 2.7 21.2| 20.4
MP. WITH APPROPRIATE
L L orea 10000 =5 2.4 21.1] 202
CORRECTION TO M.P. 12000 -9
14000 —|3°

NOTE: gDD .4" M.P. FOR EACH 10”C OAT ABOVE STANDARD DAY TEMPERATURE.

EACH 10°C OAT BELOW STANDARD DAY TEMPERATURE.

SUBTRACT .4" M.P. FOR

IF OAT ABOVE STANDARD PRECLUDES OBTAINING THE

DESIRED M.P., USE THE NEXT HIGEER RPM/M.P. WITH APPROPRIATE TEMPERATURE CORRECTION TO M.P.

fOCW A3NOOMK

FINVWYO4¥3d
A NOTIL1J3S
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1. BEST POWER

120

CRUISE POWER SCHEDULE

IS 55°C RICH OF PEAK EGT . 2. ECONOMY CRUISE IS 14°C RICH OF PEAK EGT .

60% POWER (120 BHP) 55% POWER (110 BHP) 45% POWER (90 BHP)
PRESSURE RPM 2200 {23000 2400 f 2500126001 2700 {2200 | 2300 [ 2400 | 2500 | 2600 § 2700§ 2000 § 210012200 § 2300 | 2400 § 2500 § 2600 {2700
A TUOE el | BEST ECON, | ¢ | 8.5) 8.6 | 8.7 {58 9.1 §78 8.0 |s.1 /82183 86]6.5]|67)68]s5.9}7.0}7.2}7.3]7.5
518 FLOW! GEcr pOWER] 9.8 | 9.9 110.0110.2020.4]10.7F 5.2 | 9.3 ] 9.4} 9.6 ] e.8f10.007.7 ] 7.9} 8.0ys.2]s.3§s.5]8.6]s.9

STANDARD TEMP. MANIFOLD PRESSURE — INCHES OF MERCURY

S.L. 158°C 24.2 §23.4022.5§21.5720,5{19.5822.5§21.8§21.0420.019.0718.021.0§20.0{19.0§13.3§17.5§16.9316.3415.4
2000 11°C 24.0923.0§22,0721.1920.2019.3822.2021.3{20.4[19.6418.8§18.0520.5F19.6¢18.7§13.0017.2§16.6}16.015.3
4000 7° 23.7122,7021.7120.9020.1119.2K22.0§21.1020.2719.5}18.7417.9420.4419.5{18.6{17.2117.1{16.5]15.8]15.3
€000 3° 23.6122.5021.3§20.6819.9012.122.0§20.9§19.8019.2§18.6317.8]20.419,4}18.3}17.6]16.8)16.3)15.7§15.2
8000 —-|® 21.3020.6819.8819.0822.0§20.9§19.8119.2§18.6§17.8020.3§19.3116.2417.4116.5316.1}15.7}15.1
10000 5o 71.020.4}19.8 |18.8 19.518.9]13.3]17.6 16.2117.4]16.5]16.1]15.6 ]15.0
12000 —-ge 19.6§18.8 19.3918.8318.2}17.5 18.0§17.2(16.4 $16.0]15.5j14.9
14000 13 17.9017.3 16.2 (15.8115.4 114-7

NOTE: éDD .4" M.P. FOR EACH 10°C OAT ABOVE STANDARD DAY TEMPERATURE. SUBTRACT .4" M.P. FOR

EACH 10°C OAT BELOW

DESIRED M.P., USE THE NEXT BIGHER RPM/M.P. WITH APPROPRIATE TEMPERATURE CORRECTION TO M.P.

STANDARD DAY TEMPERATURE.

IF OAT ABOVE STANDARD PRECLUDES OBTAINING THE

roeiW A3INOOW

FINVWYO 44 3d
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AANGE B65% POWER - 2740 LBS (1243 KGS)
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TIME-FUEL-=DISTANCE TO DESCEND

180 KIAS DESCENT SPEED

EXAMPLE: ASSOCIATED CONDITIONS:
Initial Pressure Alt. ..... 6000 Ft. Power: 2400 RPM-MAP as required to
Final Pressure Alt. ....... 1500 Fr. maintain 750 FPM rate of descent.
Fuel te descend .....,.0.8 - 0.2 = 0.6 gals. Landing Gear: UP
Time to descend ...... 8.0 - 2.0 = 6.0 Mins. Flaps: up
Distance to descend ..21.0 - 5.0 = 16.0 NM Cowl Flaps: up

Mixture: 14° C Rich of Peak
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PERFCRMANCE

MOONEY M20J

MISSION PROFILE CHARTS

The Mission Profile Charts are presented as a
flight planning aid. They can provide information
to assist in the selection of altitude and power
settings to fly as well as provide the flight time
and fuel used to fly a given distance.

The charts are based on the following:

Fuel used to warmup, taxi and takeoff.
Time and fuel to c¢limb at maximum power.
Time and fuel to cruise at 2600 RPM with
economy cruise mixture.
Cruise with cowl flaps closed and 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,
the mechanical condition of the aircraft and
piloting techniques all affect the actual flight
time and fuel used during a flight.

It is the pilots responsibilitv to determine the

actual operating conditions and plan the flight
accordingly.
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TABLE GF CONTENTS
TITLE PAGE
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_NOTE:

- o om0 D e D D D e W D R o an T e e G D O o 0N P G G D R W OB Wy

The empty weight, center of gravity, and
equipment Llist for the airplane as delivered
from Mooney Aircraft Corporation is contained
in this section. The use of this section is
valid for use with the airplane jdentifiec
below when approved by Mooney Aircraft
Corporation,

MODEL = M20J

AIRCRAFT SERIAL NO.

TSSUED 6-2-86 6=1




SECTION VI
WEIGHT AND BALANCE

MOONEY M20J

INTRODUCTION
This section describes the proceaure for
calculating Loaded aircraft weight and momert for
various flight operations, In additions

procedures are provided for calculating the emoty
weight and moment of tne aircraft when the removal
or addition of equipment results in changes to the

empty weight and center of qravitye. A
comprehensive Llist ot all Mooney eauipment
available for this airplane 1is included in this
section. Only those items checked (X) were

installed at Mooney ani are included in the emoty
weight=and=pbalance data.

The aircraft owner and pilot has

the responsinility of oproperly loading the
ajrcraft for safe fliant. Data presented ir this
section will enable vyou to carry out this

responsinility sand dinsure that vyour airplane is
loaded to operate within the prescribed weight and
center= of=gravity Llimitations.

At  the time of delivery, Mooney aircraft
Corporation provides the empty weight and center
of gravity data for the computation of inaivicual
Loadings. (The empty weight and C.6. (gear
extended) as delivered fronm the Tactory 13
tabulated on page 5~6 when this manual is supplied
with the aircraft from the factory.)

FAA regulations also require that any chargje in
the original equipment aftecting the emnpty weighe
and center of gravity ve recorded in tne Aircraftt
Log Booke A convenient form for maintaininc a
permanent record of atl sucnh changes is orcvided
on page H7b6. This form, if properly maintained,
will enaole you to determine the current weight-=
ani=palance status of the airplane for Lload
scheduling. The weight=anu-valance data ertered
as your aircraft Left the factory, plus the record
you maintain on page 6-€, is all of the 4gata
needed to compute loading schedules.

The maximum <certificated gross welght for the
Model M20J wunder all operating conditions is 2740
pounas (1243 Kg)e Maximum wuseful Lload s

6 =2 ISSUED 6-2-86



SECTION VI
WEIGHT AND BALANCE

MOONEY M20J

determined py subtracting the corrected aircraft
empty 4eight from its maximum gross weight. The
aircraft must oe operated strictly within the
timits of the Center-of=Gravity Moment Envelope
sShown on page 5=3.

ATRPLANE WEIGHING PROCEDURE

A LEVELING: Place a spirit Llevel on the
Leveling screws above the tailcone Aaccess door
when leveling the aircraft longitudinally. Level
the aircraft bpy increasing or decreasinc air
pressure in the nose wheel tirea.

(H) WEIGHING: To weiah the aircraft, select a
Level work area ana:

1« Check for dnstallation of all eauiorent as
listed in tne Wweight = “alance Recard
Squipment List. )

2. Top oft poth tanks ~itn full fuel. Subtract
Jgsaole fuel 646.0 5al. (ds2.4 literse
53.2 Impe Galad) 3 4 lo/gal=3r4.0 Lbs.
(17422 Kga) from total weiynt as weighed,
Cuse 5,32 Lb/gal for 130LL fuel).

CPTIONAL HMETHOD =~ Grounag aircraftt and detuel tanks
as follows:
4. Disconnect fuel Lline at electric noost
Junn cutlet fitting,
be Connect to output fitting a frexivle
(ine tnat 4ill reacn fuel receptacles
Co Turn ftuel selector valve to the tank to
e draineds and renove filler cap fronm
uel filler porte
d. Tdrn on p20st pump until tanx is emoty.
Sepeat stens c. 4and d. to drain the
other tank.
e. Replace 1.25 zal. (4.7 Lliters, 1.0 Imn.
G3ale) Tuel @ 5.0 tos/z3ale into each
tank (unusible fuel). (Use S.s¢
Lo/ 3ale tor 133LL fuel).
fo raplace filler capse.
To FilLl oil to capacity=8 3ts. (7.5 titers),
be Position “ront seats in full forward
cosition.
5. Position flaps in full up positior,
5. Position a 200C-pound (907.2 Kg.) capacity -

ISSUED 6-2-86 65=3




SECTION VI
WEIGHT A4AND S8LANCE

MOONEY MZ2O

scale under each of the tnree wheels.

7. Level aircraft as previously aescripec

making certain nose wheel 1is centerec.

2. Weigh the aircraftt and deduct any tare

from eacn reading.

9. Find reference noint by aropping
bob from center ot nose gedr trunnion
(retracting pivot axis) to the floor.
Mark the point of intersection.

10. Locate center Line of nose wheel
main wheel axles in the same manner.

a plume

axle ana

11. Measure the horizcntal distance from the
reference point to main wheel axle center

lines Measure horizontal distance from

center Lline ot nose wheel axle to center

Line of main wheel axles.

. wor_|
Depending on the aircraft C.G. location the
from the centerline of the main wheel axles
trunnion reference point mav he Jonger than

center line of the nose wheel axle.

12. Record weights and measurepentsy,
compute oasic weight and (G as follows:

NOTE: Wing jack points are located at Fus. Sta
Nose jack point is located at Fus. Sta.

6=4 I'SSUED

distance
to the
the

and

. 56.658 in.
3.415 in.
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SECTION VI
JETGHT aNd bALANTE

REF. POINT REFFERENCE
(NOSE GEAR LEVEL REFERENCE
TRUNNION POINT DATUM(STA. 0) (LEVELING SCREWS)

MEASUREMENTS
Lyg INCHES/CAi.
w, Loty INCHES/CM
NET
SCALE POSITION AND SYMBOL SCALE READING TARE | wEIGHT e e

Nose Wheel (WN)

Right Main Wheel (WR)

Left Main Wheel (W )

(if fuel has been

Baaic Empty Welgit, as Welghed (Wy) drained)

As Weighed (WT) (if fuel has not been

drained}

8. CG Forward of Main Wheels:
LBS/KG /M

— LBS/XG
Weight of Noss' ~ Distance Between —‘l—'—'LTuu Welghe =2 o= N/CM
Matn 2nd Nose Wheel of Alrcraft CG Forward
Axle Centers ‘ of Main Wheels
(¥4,,) (LM) (W) (Bs)
b. CG AR of Datum (Statfon 0):
INfCM_ 5 N(2.TCM) = IN/EM - IN/CM
Bistanice from Center Ance rom eeuit Of - TCIFUE StA)
Noss Gear Trunion to Noag Gear Trunion Computatior Distance Aft
Center of Main Wheel to Datum Above of Datum.
Axles (Horizontal) (Empty Welght CG)
(L%) Constant (L) (L%)

If fuel has not been drained, the usable fuel must be analytically
subtracted to deta2rmine the basic empty wt. and e.g. Use the loading
calculation procedure shown on page 6-7.

Weight Lbs. C.G.(in) Moment lb-in
1000

As Weighed (wt)
Usable fuel

- 48.43 -

Basic Empty Wt.

TSSEED 6-2-86
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OWNERS WEIGHT AND BALAMCE RECORD
{(ENTER BELOW ALL WEIGHT CEANGE DATA FROM AIRCRAFT LOG BOOK)

AIRPLANE MODEL - M3MJ

SERIAL NUMBER

FAA REGISTRATION NO

DATE

DESCHRIPTION OF MODIFICATION

WEIGHT CHANGE

RUNNING EMPTY WEIGHT

ADDED (+) REMOVED (-)
we. Arm wt. | Arm Wt | Moment| Arm | Useful
(Pounds)| (Inches) |(Pounds)| (Inc bes) {Pounds) /1000 (Iinches) | Load

BASIC EMPTY WEIGHT AS DELIVERED {Wr)
(INCLUDES FULL OIL - 8 QTS)

FUCIW A3NCOW
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SECTION VI
AEIGHT aND HALANCE

MGONEY M20J
PILOTTS LCAD}NG GJIDE
LOADING CALCULATION PRICECURE
Proper Loadiny 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 apcroved
weight and center~uf~gravity limits.

~

o tigure an actual toadging provolem for vyour
aircrafts oroceet as follows:

w

tep 1. "eter to the latest entry on page 6-5 for
the current 2mpty weight and moment.

Since tne enygine 01l is normally kept at
the full  levelr, tne oil weight anc
moment is incluced in pasic emoty weight
and  is constant in calculatiny all
loading pronlems.

teop 2: dote the pilot's weiynt and the nosition
is seat 1Ll sccupy in fliant. Fing tnis weinght
n o the left scale of the Lnaging Comoutation Graph
page o=73) ang cross the srasn horicontally to the
raph tor 21 and #¢ Seatse When this point 1is
scateds drop Town to the nottom scale to fird the
alue of tne rmomert /1000 cue to the pilot's weiaht
ng 3e3t poisition,

L < —uy ~O W

X

eneat the srocedure for the co=pilot and enter
hese welgzhts ang moment/1530 values in the groper

Al

suncolumns in tne 2ropler Form on vaje &5=7.
Steo % 2roceed as in Steo ¢ to iccourt for o tre
Dassendlers in seats 3 ann 4. Snter the welgbt and
value of moment/TUJdD in the proper Ccolunns.

Stepn 4 A3a41n proceed as in Step 2 to account for
the amount of fuel carriea, and enter *the weijght
and moment /100" values ir *he proper ¢Hrlumns.,

SEUED 6-2-5
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SECTION VI
WEIGHT AND BALANCE

MOONEY M20J

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 2743 -Pounds or less. Total the
Moment /1000 column. DO NOT FORGET TO SUEBTRACT
NEGATIVE NUMBERS,

Step 7: Refer  to the (enter=of=Gravity WMoment
Envelope (page 6-8). Locate the loaded weight of
your airplane on the Lleft scale of the graph and
trace a Line horizontally to the right. Locate the
total moment/1000 value for your airplane on the
bottom scate of the graph and trace ‘a Lline
vertically abpove this point wuntil the norizontal
Line for weight is intersected. If the point of
intersection 1is within the shaded area, vyour
aircraft loading s acceptable. If the point of
intersectionofalls outside the shaded arear, you
must rearrange the load before takeoff.

6-8 ISSUED 6-2-86




FAA REGISTRATION NO.

SECTION VI
WEIGHT AND BALANCE

MOONEY

M20J

PROBLEM FORM

M20J SERIAL NO.

Sample Problem
Pilot & Two Pass. Your Problem
Y M
P ITE weight | MOBER | weight Momens.
(L89) | “Jio0n) | 88) | "/1000)
Alreralt Basic Empty Weiglt, W 1m0.0 95,48
(From 0— )
! mx% 91 s1s LB8/Qr(sta
- . @1, - 116
Bump assumed full for al] flights)
Pilct Seat (#1)* 100 |, %9
. (2nd Pos.)
Copilot Seat (#2)* 1.0 Jpd8
Left-Rear Seat (#3) or Cargo Area 170.0 | 12.00
3
Right-Rear Seat {#4) or Cargo Area
. Fuel (Max. Usable 64 Gal., 384 LBS. siz0 | 1511
@ sta. 48.43) (242.4 Hter, 174.2 Kg) i )
Baggage (Max. 120 LBS @ Sta 95.5) 110.0 | 10.23
5
Hat Rack (Max. 10 LBS @ Ra 119.0) 3.0 .38
Loaded Alrcraft Welght 2645.0
]
Totat Moment/1000 124.76
Rofar to Page 6-8, Ci f- vity Momant to whatbar your alveralt

loading 18 accoptable,

*QOptatn the moment/1000 value for each seat position (FWD, MID, or AFT.) {rom loading

computation graph below,

CAUTION

Cargo loaded in rear seat area, with seat
backs folded down, should have center of
gravity over fuselage station 70.7.

%
&

ITEM WEIGHT (POUNDS)

GRAPH

LOADING COMPUTATION

1 2 2
MCMENT /1000 THOUSANDS OF INCH-POUNDS/1000
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MOONEY M20J
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SECTION VI
WEIGHT AND BALANCE

MOONEY M20J
EQUIPMENT LIST

The following eguipment {ist ds a listing of all
items approved at the time of publication of this
manual for the Mooney MZCJ.

Only those items having an X in the '"Mark If
Installed” column and dated were installed at
Mooney.

I1f additional equipment is to be installed it must
pe done in accordance with the reference drawing
Oor a4 separate FAA aporoval.

Positive arms are distances aft of the
airplane gatum. Negative arms are
distances forward of the airplane datum.

Asterisks (*) after the item weight ano
arm indicate complete assembly
installations. Some major components of
the assembly are listed and indented on
the Lines following. The summation of
the major components will not
necessarily equal the complete assembly
instaliation.

ISSUED 6-2-86
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EQUIRMENT LIST

(McCauley C290D5/T17)

M0
DAY
YEAR
ITEM WEIGHT ARM MARK IF
NO. ITEM DESCRIPTION REP. DRAWING {POUNDS) {INCHES) INSTALLED
Powerplant and Accessories
1A Engine, Lycoming X0360-A3B6D 600363 330.00* ~15.76*
{Includes Starter, Prestolite :
7o Amp Alternator, and 0il
Filter)
2A 0il Radiator (Stewart Warner) 620052 2.4 ~-3.8
A valve, 0il Quick Drain (Net 600363 0.00 ~14.00
- Change)
ba~1 Propeller - Constant Speed 680031 49.50 -35.50
{(McCauley - B2D34C214/90DHB-16E or ~16EP)
SA Governor, Propellex‘ 660115 2.75 ~-1.40

FO2W A3NOOW
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EQUIPMENT LIST

MO
DAY
YEAR
ITEM WEIGHT ARM MARK IF
NO. ITEM DESCRIPTION REF. DRAWING (POUNDS) (INCHES) INSTALLED
Powerplanc and Accessories (CONT)
6A Spinner Installation 880031 4.80 -33.00
A Induction Air Filter 600355 1.00 | -25.50
8A Fuel Selector Valve 610152 0.9 26.25
4A~2 Propeller - Constant Speed 680031 54.25 -35.50

(Hartzell - HC"—(CZYK‘I_BF/F7666A-BQ)

fO2ZW A3INOCOM
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98-7-9 QINSS1

EQUIPMENT LIST O

DAY

YEAR
ITEM WEIGHT ARM MARK IF
N, ITEM DESCRIPTION REF. DRAWING {POUNDS} | (INCHES) TTNSTALLED

B, Electrical System

18 Battery 800351 27.5 118.80 | X%
2B Regulator 800351 .6 4.00
3B Heated Pitot Installation 820252 1.15 41.85 X
48 Cigarette Lighter - 800351 L17 19.50 | X
5B
6B Fuel Pump 610152 2.4 15.0 X
7B Stal) Warning Indicator (Malloxy) 800351 1,00 50.00 ) x
88 Geay Warning Indicator {(Mallory) 800351 1.00 50.00 { X
9B Strobe Light, Wingtip Instl 800351 3.08 53,00 | x
10B Strobe Light, Tail Instl 800351 0.8 215.82 X
11B Safety Switch, Air Speed 800351 .20 15.0 X

rocl A3NOOW
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9

PQUIPMENT LIST

MO
DAY
YEAR
ITEM WEIGHT ARM MARK IF
NO. - ITEM DESCRIPTION REF. DRAWING {POUNDS) (INCHES) INSTALLED
C. WHEELS TIRES & BRAKES
ic Two Main Wheel & Brake Assys 520029 13.72* 64.4
Wheel Assy (2) 520028 11.00 63.98 %
Brake Assy (2) 520029 2.72 65.98
Nose Wheel Assy
2c 540000 2.60 =53 X
3¢ Two Main Wheel Tire Assys 520029 17.0 63.98 X
(6-Ply Rating Tires, 6.00X6 ,
Type III, with regular tubes)
4C Nose Wheel Tire Assy 540000 7.00 -5.3 X
(6—p1¥ rating tire, 5.00 X 5
Type I1I, with regular tube)

fo2W A3INOOHW
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EQUIPMENT LIST MO.
DAY
YEAR
ITEM ! WEIGHT ARM MARK IF
C. WHEELS TIRES & BRAKES (cont}
5C Brake Master Cylinder (2ea) 850109 3.0 8.3
6C Hydraulic Reservoir 850109 .3 108.75
7C Valve,Parking Brake 850109 .6 ~1.45 X

rO2W A3INOONW
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EQUIPMENT LIST

MO
DAY
YEAR
ITEM WEIGHT ARM MARK IF
NO. ITEM DESCRIPTION REF. DRAWING (POUNDS) | (INCHES) | INSTALLED
I. Optional Equipment
11 Oxygen System Instal. 77.1 Ft° 870007 37.2 125.0
21 Cuxrtains 950163 2.9 64.00
31 __Headrest Asay -FRONT 140313 1.56 45.00
41 HEADREST ASSY.-REAR 140313 1.56 80.00
ST Aux. Power Receptacle Instl 950254 2.60 111.00
61 Oxygen System Tnstal. 115.7 Ft3 870007 43.85 125.0
71 Rotating Beacon Installation 800351 1.68 168.00
81 Brake Instl, Dual 950239 3,00 15.0
91 Fire Extinguisher Instl 950251 5.25 60.5
101 Fixed Step Assy 840071 2.16 108.0
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M0
EOUIPMENT LIST DAY
YR
ITEM WEIGHT | ARM MARK IF
NO. ITEM DESCRIPTION REF DRAWING (POUNDS)| (INS.) | INSTALLED
I, Optional Equipment (Cont) '
11T | seat,Pilot,Vert.Adjust. NET | 140215 +3.0 fek
121 | Seat,Copilot,Vert. Adjust. CHG.“f 140215 +3.0 i
13T | seat,Pilot, Special Bdition NET || 140235 +3.25 *ok
14T | Seat, Copilot,Special Edition CHG}] 140235 +3.25 **
15I |Prop De-Ice Boots 690001 4.4 -18,2
161
171 NDescent Rate Control. 950155 12.5 70.0
181 Rudder Pedal Extension 720115 .5 15.00
197 | Static Discharge Instl. 950253 N/A N/A
201 {AM/FM/Cassette System 810152 4,05 14.06
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EQUIPMENT LIST
MO.
DAY
YEAR
ITEM WEIGHT ARM MARK IF
NO. ITEM DESCRIPTION REF. DRAWING | (poyNDS) | (INCHES) {| INSTALLED
I. Optional Equipment (Cont.)
211 Oxygen Refill Hose Adapter 870025 4.5 foda
221 Aux. Power Cable Adapter 880042 6.8 *oxk
231 Standby Vacuum Pump Instl. 860060 12.04 98.4
241 Inboard Arm Rest Instl. 140295 0.8 34,5
251 Lumbar Support 140300 0.75 35.0

FINVTIVE ANV LHOI3IA

#*ARM WILL VARY WITH SEAT POSITION BETWEEN STA. 34.0 AND 35.0

***ARM WILL VARY WITH LOCATION STORED. THE PILOT IS RESPONSIBLE TO
COMPUTE WEIGHT AND BALANCE DATA IF THESE ITEMS ARE STORED IN
THE AIRCRAFT DURING FLIGHT.
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INTRODUCTION

Acguiring a working knouledge of the aircraft's
controls and eqguipment is one of your important
first steps in developing a fully efficient
operating techniques. This Airplane and Systems
Section describes Locations funceiones and
eperation of systems® controls and eqguipment. It
is recommended for vour the pilots to familiarize
vourself with all controls and systems while
gsitting in the pilot®s seat and rehearsing the
systems operations and flight procedures portions
of this manual.

AIRFRAME

The M20J is an all metal, Llow 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 right side of
the fuselage, A door is provided aft of the rear
seat for access to the baggage compartment. The
aft fuselage is of semi-monocoque construction.

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

The M20J has a tapered wing that is a full-canti=
Lever—Laminar-flow type. The airfoil varies from
a NACA 63 (sub 23} =215 at the wing root to a NACA
64 (sub 1} =412 at the wing tipo.

An aerodynamically designed cover 1{s attached to
the wing tip and contains the wing navigation and
anti~collision Lights. The wing has full wrap=
around skins with fltush riveting over the forward
top and bottom two thirds of the lLeading edge.

The empennage consists of the vertical and
horizontat stabilizers and the rudder and elevator
surfacese The entire empennage pivots around

attaching points on the aft fuselage to provide
piteh attitude trime.

The tricycle Landing gear allows maximum taxi
vision and ground maneuvering. Hydraulic disc
brakes and a steerable nose wheel aid in positive
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directional control during taxiing and crosswind
Landingse

The Landing gear is electrically retracted and

extendeda A gear warning horn., a gear position
indicator on the floorboard and a green 'gear
down” Light help prevent inadvertent gear=up

tandingse A manual emergency gear extensjon system
is provided for use in the event of an electrical
failure.

FLIGHT CONTROLS DESCRIPTION

The aircraft has dual flight controls and can be
flown from either the pilot or co-pilot seat.
Dual pairs of foot pedals control the rudder and
nose wheel steering mechanismsa. Push-pull tubes,
rather than conventional cable systems, actuate
the atl= metal flight control surfaces., Rod-end
bearings are used throughout the flight control
systems. These ©vpearings are simple and reqguire
Little maintenance other than occasional
lubrication. Specially designed aluminum=allioy
extrusionss that permit flush skin attachmentys
form the Leading edges of the rudder and
elevators. A spring—loaded interconnect device
indirectly joins the aileron and rudder ccntrol
systems to assist 1in lateral stability during
flight maneuvers, Longitudinal pitch trim ds
achieved through a trim control system that pivots
the entire empennage around the tailcone
attachment pointse.

Aileron System
The ailerons are of all=metal construction with

beveled trailing edges. Three hinges of machineds
extruded aluminum attach the ailerons to the aft

wing spar outboard of the wing flaps. The
ailerons Llink to the control wheel through
push=pull tubes and belleranks. Lead

counterweights balance the systemo
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Elevator System
Elevator construction 1is essentially the same as
that of the ailerons. Both elevators attach to
stabilizer at four hinge points. Push=pull tuoes
and bellcranks Link the welevators to the control
yoke. Lead counterweights palance the elevatorse
Rudder Systen
The rudder attaches to the aft vertical fin spar
at four hinge Dpointse Push=pultl tubes and
bellcranks Link the rudder to the rudder pedalse

Trim System

To provide pitch trim control, the entire
empennage pivots around its main hinge pcints.
The system consists of a manually operated

actuator that operates a series of torque tubes
and universal joints connected to a jack screw on
the aft tailcone bulkheads A trim control wheel.,
located between the pilot and co=pilot seatss
allows the pilot to set stabilizer angle. Trim
position is indicated by a pointer located c¢cn the
Lower console. This indicator s jeared to the
trim control wheel mechanism and indicates
stabilizer position relative to the aircraft
thrust line.

Wing flaps

The wing flaps are electrically operatec and
interconnected through push=pull tubes and
bellcranks. Total flap area is 17.9% square feeta.

Nominal travel is 0O to 33 degrees and Limit
switches prevent travel above or below these
Limitse. The flap oosition is <controllea by a
preselect switch Locatea on the Lower control
console. Also located on the control console is a

flap position indicatcr which shows which
preselect option nas pneen selected:ies.rfull ups
takeof* (15 aeg) or full down position. A cable

attached to the flap jackshaft operates the flap
position inagicator.

Generally, aircraft trim reguirements will change

ISSUED 6-2-86 7=5




SECTION VII
AIRPLANE AND SYSTEMS DESCRIPTION

MOONEY M20J

with use of the flaps. Lowering of the flaps will
cause a nose down pitching condition which can be
easily corrected by aoplication of nose up trim.
Conversely, retraction of the flaps from a trimmed
flight condition will cause a nose wup pitching
conditiona

Use of the flaps should always bpe within the
operational limits established in Section I1. The
flaps are very effective in lowering lLanding speed
and can pe used to slow the aircraft to approach
speeds,
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INSTRUMENT PANEL

The instrument panel 1is designed to provide
functional grouping of all flight, radio, engine
instruments, switches ana controls reqguired to
operate various systemss ALL flight instruments
are grouped on the snock-mounted panel directly in
front of the pilote Tne radio <console and
annunciator panel is at the <center ot the
instrument panel. Power plant dinstruments are
grouped on the co-pilot?s panel. Flap, stabilizer
and cowl flap position inaicators are on the lower
center console.

FLIGHT PANEL & INSTRUMENTS

a0

%000,
%90, j:«
900044 :
000000

00009,

%0094

CE%Q naﬁégooo
3 10 Q1

FIGURE 7-1

Flight instruments operate: (1) by air drawn into
an evacuated <case,{(2) by barometric pressure or
barometric—impact air pressure differences, (3) by
variations in electric current due to mechanically
varied resistance, or (4) by reference to the
earth's magnetic field.

1 AIRSPEED INDICATOR

The airspeed indicator registers airspeed in
knots. The air pressure difference between the
pitot tube and the static ports on each side of
the tailcone operates the airspeed indicator.
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2. ATTITUDE INDICATOR (if Installed)

The vacuum=powered attitude 1indicator indicates
aircraft attitude relative to straight= ana=-level
flight. Hank attitude is presented by a pointer at
the top of the indicatcr relative to the bank
scale which is marked in increments of 10 degrees,
20 degrees, 30 degreesr, 45 degrees, 60 degrees and
90 degrees either sice of the center marka. Pitch
attitude is presented by an airplane silhouette in
relation to the horizon bar. The knob at the
pottom of the instrument is provided for
adjustment of the silhouette to the horizcn bar
for a more accurate flight attitude dindication.
Vacuum pressure for satisfactory operation is 4.25
/= 225 to 5.50 +* .2/ = .0 IN Hg. Various styles
may be installed at this position.

3. ALTIMETER

The altimeter operates by absolute pressure, and
converts barometric pressure to altitude reading
in feet above mean sea level. The altimeter has a
fixed dial With tnree pointers to incgicate
hundreds, thousands, and tens=of= thousancs of
feet. Barometric pressure is sensed through the
static ports. A knob aagjusts a movable dials
behind a small window in the face of the main
dials to indicate local barometric pressure and to
correct the altimeter reading for prevailing
conditions.

[N TURN COORDINATOR (if installed)

The turn coordinator takes the place of a turn and
bank indicator and operates from an electric power
source. The turn coordinator is independent c¢f the
flight reference gyros. The turn coordinator
displays variations 1in roll and yaw to the pilot
py means of a dampeda miniature aircraft silhouette
display =~ this provides the pilot with the
essential information to execute a "proper turn'.

7-3 ISSUED 6-2-86



SECTION VII
AIRPLANE AND SYSTEMS DESCRIPTION

MOCNEZY M20J

5% GYROSCOPIC HEADING INDICATOR (Directional
Gyro) (If Installed)

The directional gyro displays airplane heading on
a compass <c¢ard in relation to a fixed simulated
airplane 1image and index. The directional
indicator will precess slightly over a period of
time. Therefore, the compass card should be set in
accordance with the magnetic compass just prior to
takeoff, and occasionally re-adjusted on extended
flights. A knob on the Llower left edge of the
instrument is used to adjust the compass card to
correct for any precession. Vacuum pressure for
satisfactory operation is the same as the
artificial norizon/attitude indicators.

6o VERTICAL SPEED INDICATOR

The vertical speed indicator converts baro=- retric
pressure changes in the static Lines to aircraft
ascent or descent rate readings 1in feet 9per
minute. This indicator has a single needle ard two
adjoining scales that read from 9 to 2000 feet per
minute. The recessed, slotted screw at the Lower
left of <the instrument case is used to "zero" the
indicator when the aircraft is on the ground.

7o MAGNETIC COMPASS

The magnetic compass is Liguid=fillead, with
expansion provisions to compensate for temperature
changes. It is eguippea with compensating magnets
adjustaole from the front of tne case. Access to
the compass Light and the compensating magnets is
provided oy pivoted <covers. No maintenance is
reguired on the compass except an occasional check
on a compass rose with adjustment of the
compensation card, 1if necessary, and replacement
of the Lamp,

8. CLOCK

The electric clock with & sweep second hanc, may
be set by the pilot ©oy pulling tne knot and
turning eitner left or right.

9 CYLINDER HYEAD TEMPERATURE (CHT)
The «c¢ylinder head temperature inaications are
controlled by an electrical resistance type

temperature prooe installed in tne number three
cylinder, and receives power from the aircraft
electical systema The instrument is caliprated in
degree F.
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10. Tachometer
The tachometer is an electronic meter which counts
pulses generated b»py another set of breaker points

in the magneto. The dinstrument is calibrated in
revolutions per minute (RPM).

11 MANIFOLD PRESSURE

The manifold pressure gauge is of the direct
reading type and is mounted below the engine
tachometer, The gauge is calibrated in inches of

mercury and indicates the pressure in the
induction air manifold.

12 Fuel Flowuw

The fuel flow gauge d1s an electric 1instrument
which operates from information provided by a flow
transducers The gauge is digital and indicates
fuel flow wvolume in the metered portion of the
engine fuel system.

The FT7=-101 Fuel Gauge System has two functions:
(1) Normal digital read out of fuel flow curi
engine operation in gallons per hour and (2) wi
test/used button pushed for 4 seconds or less w
indicate the quantity of fuel used from the ta
since Llast filling. Do not push TReset” wh
master s4itch s on until tanks are toppec
againe.

The fuel Tlow gauge IS NOT to be used as a
reference for Lleaning the engine during wanual
operation; use the EGT gauge for this reference.

13. EGT7OAT GAUGE--A thermocouple probe in No. 3 exhaust pipe
transmits temperature variations to the indicator which serves
as a visual aid during leaning. Exhaust Gas Temp. varies with
fuel-air ratio,power & RPM. The OAT gauge provides free stream
outside air temperature in degrees centigrade.

Tae VOLT/LOADMETER

The volt/loadmeter measures the % of outout from
the alternator, the bus Lload and the bus vcltage
when the s4itch is presseda

15, OIL TEMPERATURE GAUGE

The oil temperature gauge is an electric
instrument connected electrically to a temperature
bulp in the engine. Temperature changes cf the

engine oil change the electrical resistance in the
bulbv thereoy allowing more or less current tc flow
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through the 1ingicating gauge. The instrument is
caliprated in degree Ff.

16, OIL PRESSURE GAUGE The electric oil pressure
gauge uses a transducer which varies resistance
with oressure, as reference.

17. FUEL PRESSURE GAUGE

The fuel pressure gauge 1is of the electric typer
using a transducer as reference, ana is calibrated
in pounds per sauare 1inch ana indicates the
pressure to the fuel injector,

18 & 19. FUEL QUANTITY INDICATORS

The fuel quantity indicators are usec in
conjunction with two float-operated wvariable-
resistance transmitters in each fuel tank. The
tank=full position of the transmitter float
produces a maximum resistance through the
transmitters, permitting minimum current flow
through fuel quantity indicator anc maximum
pointer deflection. The instruments are
calibrated in gallons of fuel.
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SWITCHES & CONTROLS

FIGURE 7-2
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1o Magneto/Starter Switch

The magneto/starter switch compines poth ignition
and starting functions. Turning the igniticn key
clockwise through R, L, and BOTH to the START MAG
position and then pushing forward on the key and
receptacle engages the starter, Releasing the key
when the engine starts allows the suitch to
returns, by spring action, to the BOTH position.
In the OFF position both magnetos are grounded.
At the R position the Left magneto grounds. At
the L position the right magneto grounds. At
either START position or the BOTH position both
magnetos are hot and the ignition system 1is CN.

2 Master Switch

The master switch operates the battery relay which
controls battery power to the main ship bus bar.
This switch cuts the alternator field power from
main bus to the alternator. Tnis switch also cuts
off all ship power except the <c¢avin and baggage
overhead Lights and the electric clocka

3, Alternator Switch
This switch cuts the alternator field power from
main bus to the alternator.

b Boost Pump Switch

Pushing ON or OFF the switch/circuit breaker
controls operation of the electric fuel Dbpoost
PUMpPe Use of the fuel boost pump should be
Limited to startings, takeoff, switching fuel
tanks, landing and emergency situations.

The fuel boost pump is capable of supplying tuel
to the engine at the rated quantities and
pressures to permit the engine to develop rated
power.

5 Alternate Static Source Valve

Pulling alternate static source valve to full aft
position changes the source of static air for the
altimeter, airspeed 1indicator and rate=of=climb
indicator from outside of the aircraft to cabin
interiora. Airspeed and altimeter readings are
affected slightly when alternate static source 1is
used (Refer to Section V).
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6. Strope Light Switeh/Circuit Breaker

Pushing ON the strobe light combination
switch/circuit preaker turns on the wing tip and
tail strobe lights. Should a short occurrthe
compination switch/circuit breaker will
automatically trip to the OFF position,

7 a Navigation Light Switch/Circuit Breaker
Pushing ON the navigation Light combination
switch/circuit oreaker turns on the wing tip and
tail navigation Lights. Should a short occur,the
compination sWwitch/circuit breaker will
automatically trip to the OFF position.

8. Recognition Light Switch/Circuit Breaker

(If installed)

Pushing ON the recognition Llight combination
switch/circuit preaker turns on the recognition
Light. Snould a short occurr,the combiration

suitch/circuit breaker will automatically trip to
tne OFF position.

9. Landing Light Switch

Pusning ON the Landing Light switch turns the
landing Light on. Should a short occursthe
circuit treaker at the top of the circuit oreaker
panel will automatically trip to the OFF position,
The landing Llight sbhoulc not De operated when the
2angine is not running to preclude overheating of
the lampe.

10. Pitot Heat Switch/Circuit Sreaker

Pushing ON the pitot heat combination
switch/circuit breaker turns on the heating
elements within the pitot tubes Shoauld a short

occur, the combination switch/circuit breaker will
automatically trip to tne OFF position.

11. £Electric Trim Switch/Circdit 3reaker

(If installea)

This switch is normally Left in tne ON cosition
ang serves as both a c¢ircuit protectar anc as a
master disconnect for the electric trim system in
the event of a malfunction.

12. OPTIONAL

13. Throttle Control

Pushing the throttle control forward increases the
manifold pressure thereby increasing the engine
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poWer. Pulling the control aft decreases the
manifold pressure thereoy decreasing the engine
pOWer,

14, Propeller Control

Pushing the propetler control forward dncreases
engine RPM; pulling the control aft decreases the
engine RPM.- The control is of the vernier type
and fine adjustments of RPM can be obtained by
turning the knob clockwise to increase RPM and
counterclockwise to decrease RPM. The knob should
not be turned in any closer than 1/8" to the panel
nut facea.

15. Mixture Control

The mixture control allows the pilot to adjust the
fuel=air ratio (mixture) of the engine. Pushing
the control forward richens the mixture. Pulling
the control full aft closes tne idle cutoff valve
shutting down <the engine. The control is c¢f the
vernier type anag fine adjustments of the mixture
can be ootained by turning the knob clockwise to
richen the mixture, ana counterclockaise to lean.
The knob should not be turned in any closer than
173" to the panel nut face.

16. Cowl Flap Switch

The cowl Tflap switch activates the electric cowl
flap actuator (motor) tc open ana close the cowl
flaps. Placing the swWwitch in the Llower position
opens the cowl flaps. This allows aaditional
airflow to properly ¢ool the engine on the around
and duriny Llowspeed, higch power c¢limps. During
cruiser, placing the switch din the upper position
closes the cowl flaps reaucing the airflow through
the engine. When full open or closed is selected
the actuator will automatically shut off when the
cowl flaps have reacned that position. The switch
will remain in that selected position. To keep oil
ang cylinder head temperatures within the normal
operating ranges (green arc of the temperature
gauges) the cowl flaps may be positioned at any
angle from <closed to full opene. This may ©oe
accomplished by momentarily positioning the switch
in either the upper or lower position. when the
cowl flaps have reached a desired intermediate
positions, as shown on the indicator, ptace the
switch to the center (OFF) position.
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17. Parking Brake Control

Depressing the srake pedals and opulling the
parking brake control sets the ©parking trake.
Pusning in the parking vrake control releases the
parking brakee.

18. RAM AIR Control

Pulling Ram Aair controt atlows the use of
unfiltered air. The wuse of ram air must be
limitea to <c¢lear dust-free air and must not De
used durinj any ground operationss.

19, Flap Swsitch and Ingicator

The flap switchs, in a3 recess on the right of the
console, ooerates the electrically=-actuated wide
span wing flapsa. The flap switcn incorporates a
preselect feature for TAKEOFF and FULL DOWN
positions. "Move switch down to first position to
obtain TAKEUFF flaps (15 degrees). Pull switch
randle out and pudush down to second position to
select FulLl DOWN flaps (33 degrees). when flap
selector is moved UP to either TAKEOFF position or
FULL UP position the flaps will retract to the
selected position. A pointer 1in the center console
ingicates flap position.

Placing switch in the UP positionr
retracts the flapns completely.

19 Flap Position Indicator

Wing flap position is mechanically indicated¢ thru
a cable mounted cirectly to the flap jackshaft. A
pointer in the flap position indicator indicates
flap positions The dintermediate mark in the
pointer range is the flap TAKEQFF setting (15
degrees),

20. Cabin Vent Control (fresh Air)

Pulling tne cahin vent control aft opens the vent,
located on the right sige of the airplane. Optimum
use of the cabin vent control is described in the
Cabin fnvironment Section.
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21. Cabin Heat Control
Pulling the <capin heat control turns on cabdbin
heat. To lower cabin temperature the cabin heat
control is pushed forward toward the OFF position,
Optimum use of the cabin heat control is gescrined
in the Caoin Environment Section.

22. Defrost Control

Pulting the «aefrost control decreases air flow to
the tower cabin ang increases air flow tc the
windshield in the front of the glareshield area.
Optimum use of the defrost controt is described in
the Cabin Environment Section. The optional clower
motor switeh ds activated when the control s
pulled aft. Tnis turns on a fan witnin the
ventitation system to move more air over the
windshields

2%, Gascolator Controt

The gascolators, Llocated to the left of the cocnsole
on the floorboard, allows the pilot to drain
condensed water ©or any sediment from the lowest
point in the fuel line. To activate the
gascalator drain oull the ring upward, to stop
drainage release the ring.

24, Trim Control Wheel

Rotating the trim control wheel forward Lowers the
nosers rearward vrotation raises the nose of the
aircrafta

25. Trim Position Inaicator

Stabilizer trim position indicator is mechanically
activated thru a cable assembly attached to the
trim wheel mechanisma. Trim position indications
are shown on the console.

26. Fuel Selector Valve

The fuel selector valve located on the floorpoard
is a three~position valve wnich allows the pilot
to select either the Lleft or right fuel tanka
Turning the valve to OFF shuts off all fuel to the
enginea. At full throttle the engine will stop
from fuel starvation in 2 to 3 seconds.

27. Circuit Breaker Panel

Push=to-reset and push=pull <circuit breakers
automatically opreak the electrical current flow if
a8 system receives an overlnad.
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2¥%. Radio Light Switch and Dimmer

Turning the radio Llight switch knob clockwise
turns ON the radio and indicator lights. Continued
turning clockwise increases Light intensity. This
control also operates the dinternal dnstrument
Lightse

29. Panel Light Switch and Dimmer

Turning the panel Llight switch knob <clockwise
turns 9N  the instrument tights locateg 1in the
glareshield. tontinued turning clockuise
increases the Llighting intensity.

30. Annunciator Panel
See descrinption of functions elsewhere in this
sections

31. tLanding Gear Switch

The electric gjear switchs, indentifiable oy its
wheel snaped knob, is a two=position switchs
cultling aft ana Llowering the knob lowers the
landing gear while pulling aft and raising the
knob raises the gjear.

Failure to "Pull" knot out prior tc
mocvement may result in a broken switch.

32. Gear Safety Override Switch (Gr Safety

2y Pass)

The gear safety override switch is a manual means
of electrically bvyoassing the Airspeed Safety
Switche In the event the gear control switch is
inadvertently placed 1in the gear-up position, the
Jear Airspeed 3afety Switch prevents the gear
ceing retracted vefore takeoff speec of
approximately 65 +7, =4 KT$ is reached. Shoulo it
be necessary to retract at a lower airspeed the GR
SAFETY BY PASS switch may be onressed until the
Jear is completely retracted.

O I I )

CAUTION 7

The activation of the gear safety
override switch overrides the safety
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features of the airspeed switch and car

cause the gear to start retracting while

on the ground.
33. Gear Down Position Indicator (Floorboard)
The illuminated gear=down position indicator at
the back of the fuel selector pan, aft of the
center consoler has two marks that align when the
gear is down=and illuminates when the green GEAR
DOWN Light is on. A red-white striped decal shows
when landing gear is not in the down position.

34. Microphone Jack
35, Headset Jack
36. Cigar Lighter
37. NOT USED

38, NOT USED

39. Cowl Flap's Position Indicator Cowl flap's
position is dindicated through a mechanical cable
assembly attached to tne electric actuator
bellcrank Linkage. Couwl flap position 1s indicated
on the console indicator.

40, Fuel Flow Memory Switch
The "Fuel Totalizer"” memory s connectea to the

aircraft battery through the "Fuel Flow Memory"
sWitcha This dis normally Lleft in the "ON"
position at all times so that "Fuel Used"

information is retained from one flight tc the
next until reset. The memory switch may ne turned
OFF to prevent battery drain if the aircraft is to
be stored for extended periods of time. Some
optional "Fuel Totalizer" systems do not contain a
memory switche

[ NOT USED

42. Avionics Master Switch

43, EoleTa Switch
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ANNUNCIATOR AND SWITCH PANELS

P PP000000

AVIONICS
MASTER ELT
on WARNING: § oy
FOR AVIATIOH
EMERGENCY
USE OMLY
UNLICENSED
OFF

OPERATION
UNLAWFUL
ARM

FIGURE 7-3
1. PRESS=TO=TEST SWITCH

Press red press=to=test switch (3=5 sec.) with
master switch ON to dtlluminate all annunciator
light bulbss, excluding START POWER ON indicator.
Defective bulbs should be replaced prior to the
next flight.

2 & 3. GEAR SAFETY INDICATOR

The green GEAR DN Llight and a red GEAR UNSFE light
provide visual gear position signals. The green
tight (3EAR DN) shows continuously when the gear
is fully extended. With the navigation lights ons
the GEAR DN light is dim for night operation. ALlL
gear (ights are out when the gear is fully
retractede. GEAR UNSFE Light is on between gear
fully extended ana gear fully retracted positiona

4 & 5. FUEL LOW INDICATCRS

LEFT and/or RIGHT, red, FUEL LOW annunciator light
comes on when there s a 2=1/2 to 3 gallons of
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useable fuel remaining in the respective tanks.
Press to test switch must pe held for 3-5 seconds
for Low fuel warning circuit to activate.,

6. VACUUM MALFUNCTION INDICATOR (VAC-HIGH/LOW)

The red VAC annunciator Light indicates a mal-
function of dimproper adjustment of air suction
system. Air suction is available for operation of
the attitude gyror, and also the directional gyro,
and will o0e snown in dinches of mercury. The
designated suction range is 425 to 5.5 inches of
mercury. The VAC Llight will blink when suction is
below 4.25 inches of mercury and gives a steady
Light when suction is above 5.5 inches of mercury.
In either <case the ayros should not be considered
reliable during this warning time,

7e VOLTAGE IRREGULARIYTY INDICATOR
(VOLTS=HIGH/LOW)

The red VOLTS annunciator Light comes on
designating improper voltage supply. A red

blinking Light designates lows Or no voltage from
the alternator;, a steacy Light dindicates over
voltage or a trippage of the voltage retay.

8. START POWER ON INDICATOR

The START POWER ON (ight {lluminates when the
starter switch or relay has malfunctionea ard the
starter is engaged while the engine 1is running
Shut the engine off as soon as practicable. This
Light does not illuminate when Press—to-Test
switch is pushed.

9 RAM AIR POSITION INDICATOR

The amber RAM AIR annunciator Light is a reminder
that ram air system is in operation when the gear
comes down and should be turned OFF to re-route
air through air filter.

10. DIM SWITCH
The DIM switch may be activated when the low fuel
lignts come on bright, The switch will dim both

Ltow fuel Lights but will not turn them off. To

ISSUED 6-2-86 7=21




SECTION VII
AIRPLANE AND SYSTEMS DESCRIPTION

MOONEY ™M20J

restore the display to bright, press the test
swWwitche

11, EMERGENCY LOCATOR TRANSMITTER SWITCH

The ELT sw#itch manually activates the emergency
locator transmitter L(ocated in the tailcone. To
activate the system pull the switch out and raise.
Failure to pull out <can result 1in a breakage of
the switcha Reference should be made to the
Emergency Locator Transritter description in this
section for proper and lawful usage of the ELT.

12. OPTIONAL EQUIPMENT CONTROL SWITCHES

Refer to Section IX for description and operation
of optional equipment installed in this aircraft.

13. AVIONICS MASTER SWITCH

The avionics master switch operates a relay
supplying power to the avionics pus bar. Since
the relay 1is energized to cut the power to the
avionics bus, failure of the relay coil will still
allow power to the avionics bus. Energizing the
starter automatically energizes the relay and
disconnects the radios from the bus.

GROUND CONTROL
NOSE GEAR STEERING

The nose gear steering system consists of steering
horn on the gear Lleg linked to the rudder pedals
5y push-pull tunes and pellcranksa. Gear
retraction automnatically disengages the steering
mechanism from the nose wheel and centers the nose
wheel for entry into the wheelwell.

TAXIING AND GROUND HANDLING

The aircraft can be easily taxied with minimum use
of brakess. Minimum turning radius 1is &1 teet
Wwithout use of brakes. A manual tows tar can be
used to ground handle the aircraft. Care must be
used to not swivel the nose wheel ©Dbeyord 14
dearees from centers. hdjustaple steering stops
are incorporated on nose gear leg assemblys,
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- CAUTION -
Exceeding the swivel angle Llimits may
cause structural damage.

LANDING GEAR
CONSTRUCTION

The Llanding gear tegs are constructed of chrome=
molybdenum tubular steel, heat-treated for greater
strength and wear resistance. Main gear attaching
points have metal pbackings imbedded in the gear
mounting box attached to the wing spar. The nose
gear mounts on the cabin tubular steel framee.
Rubpber discs in all gear Leg assemplies absorb the
shock of taxiing and lanaing.

RETRACTION SYSTEM

The landing gear is electrically retractec and
extended. The gear switch operates a landing gear
actuator relay. Pulling the wheel=-shaped kncb out
and moving it to the upper detent raises the gears
However, an Airspeed Safety Switchs, mounted on
back 0f the airspeed indicator, is incorporated in
the electrical system to prevent Llanding agear
retraction while on the ground and until a safe
takeoff speed is reached, (approximately 65 +7,-4
KIAS). The up Limit switch will stop the gear in
its retracted position. Moving the control knob
to its Lower detent towers the gear. The orcperly
rigged down Limit switch will stop the gear
actuating motor when proper force has been exerted
to hold the landing gear in the down—and-=locked

positiona Bungee springs preload the retraction
mechanism in an overcenter position to hold the
gear down, A Landing gear safety bypass switch

override is provided next to the gear switch
should the gear fail to retract. Depressing and
holding this switch manually bypasses the airspeed
safety switch and allows the gear to retract.

P R R R N RN

" CAUTION 7

P r a0 0o oe nr 0o v Pe 0s o 63 ma

Never rely on the safety switch to keep
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the gear down during taxi, takeoff or
landing. Always make <certain that the
landing gear switch 1dis in the down
position during these operations.

JHEEL BRAKES

The main jJear d4heels incorporate self-adjusting
disc~type hydraulic brakes. The pilot's rudder
pedals have individual toe-actuated brake
cylinders linked to the rudder pedals. Depbressing
the toe pedals and pulling parking brake control
on console sets the prakes, Pushing parking brake
control forward releases the brakes.

It is not advisaple to set parking brake when
brakes are overheated, after heavy braking or when
outside temperatures are unusually high. Trapped
hydraulic fluid may expang with heat and camage
the systeme. Wheel <chocks and tiedowns should be
used for tong=term parking.

EMERGENCY EXTENSION SYSTEM

An emergency gear extension mechanism is provided
to allow manual lowering of landing gear. The
control mechanism 1is Located between and aft of
the pilot and co=pilot seats. The red lever must
pe released and pulled wup (aft) to disengage the
gear from the electric drive and engage the manual
extension mechanism. The mechanism has a spring
retracted pull cable which manually drives the
electric gear actuator to extend the gear. 12=-20
pulls are required to fully extend and lock the
gear down. The electrical extension or retracting
system will not operate 1{if the manual extension
Lever is not properly positioned.
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WARNING SYSTEM

The lLanding gear warning system consists of: 1)
tanding gear condition lights, GREEN for "“GEAR
DOWN" and RED for "GEAR UNSFE", and 2) a warning
horn activated when the gear is not down=and=
Locked and the throttle s set at 12 inches or
Ltess manifold pressure. The green Light shows
continuously when gear is fully extended. The red
Light shows whenever the gear is in transit cr not
Locked down but dis off when gear s fully
retracted. A visual gear=position indicator,
Located on floorboard aft of the fuel selector,
shows when the gear s down when the dindicator
marks align. The gear down Light is dimmec when
navigation lights are turned on.

STEERING

Rudder pedal action steers the nose wheel. Gear
retraction relieves the rudder control system of
its nose wheel steering and centers the wheel to
permit retraction dinto the nose wheel well. The
minimum turning radius on the ground is 41 feet.
Adjustable steering stops have been incorporated
on nose gear leg assemdbly.

R I e R

- CAUTION ~
The nose wheel must not be swivelec
peyond 14 degrees either side of center.
To exceed these Llimits may cause
structural damage.

CABIN
BAGGAGE COMPARTHENT

The baggage compartment is located aft of the rear
passenger seat. The standard compartment has 17
cubic feet of paggage oOr cargo space. A maximum
of 120 pounds may be loaded im this area. There
are two pairs of floor tiedown straps provided,
Children should not be allowed to occupby this
space unless the ootional childs seat is provided.
Additional cargo space may be made available by
rear seat back cushion (fola seat back forward and
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slide cover up and off frame; store as desired)
then fold rear seat back down. Both seats can be
folded down together or independent of each other.
The hat rack compartment 1is restricted to 10
poundse

The cargo tiedown rings are to be inserted 1in
holes provided in web of front seat rails. The
cargo pbelts attach to these rings and to standard
seat belt harness to retain cargo. Refer to
Figure 7=5 for typical restraint.

| | %
1 P

S A

| S SR
o )
ok
FIGURE 7-4

~~~~~~~~~~~~~

~~~~~~~~~~~~~

Proper loading and retention of cargo is
mandatorya. See Loading Computatior
Graph, page 6=7.
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SEATS

The front seats are 1individually mounted anrd may
be adjusted fore and aft to fit individual comfort
preferences. The front seat back may be adjusted
by turning hand c¢rank until seat back is in
desired positiona.

Both optional front seat <configurations allow
vertical seat height adjustment by turning a hand
crank or knob to raise or lower the entire seat
assembly.

One optional front seat has an airline type button
release to recline the seat back. The seat vack
on this seat assembly 1is spring Lloaded to the
upright position.

The rear seat backs have four (4) adjustmrment
positionse. Eacnh seat can pe adjusted independent
of the other by pulling up on respective release
handles located on Left or right of aircraft
centerline on forward spar. This allows
adjustment from approximately 10 degree to 40
degree recline position.

SEAT BELTS

Safety belts, 1if worn gproperly, keep occupants
firmly in their seats in rough air and curing
maneuvers., The belts are mechanically simple and
comfortable to wear. They are attached to the
seats which <c¢an pe moved without readjusting the
‘belt. Shoulder harnesses are provided for front
and rear seat occupants and MUST be fastened for
take~off and landing operations.

SAFETY HARNESS

The single diagonal type harness is designed so
the chest strap crosses diagonally from the out-
board shoulder to an attachment point as low on
the inboard hip as possible. Care should be taken
to conform with this Llocation in adjusting the
chest strap and inboard belt (length. This
diagonal configuration places the body
center-of-gravity inside the triangle formed by
the chest strap and lap belt. The Llap belt should

ISSUED 6-2-86 7=27




SECTION VII
AIRPLANE AND SYSTEMS DESCRIPTION

MOONEY M20J

be adjusted comfortably tight. As a result the
body is restricted from rolling out towara the
unrestricted shoulder, or "open'" side of the

harness, upon forward impact. Refer to fFiqgure 7-6
for proper seat belt/harness adjustment.

- | Cb
P
/p ™~ ~_

FIGURE 7-5
DOURS, WINDOWS & EXITS

CA3IN DOOR

Access to the cabin is provided by a door {ocated
on the rijht side of the fuselage. This docr has
inside ana outside operating handles. The outside
door nandle c¢an be locked with a key specifically
proviaed for it. The door has two Llatching
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mechanisms, one located at the top of the door and
one at the aft, center of the doora

Should the door come open in flight the flying
qualities of the aircraft will not be affected.
Pracedures for <c¢losing the door 1in flight are
contained in Section III.

PILOT'S WINDOW

A fresh air pilot®s window is located in the Lleft
main cabin window. This window 1s generally used
for fresh air for prolonged ground operations. The
window should not pe opened in flight above 132
KIAS,

EMERGENCY EXITS

The cabin door is the primary emergency exit from
the cabin. I¥f an emergency exists where a
probaole crash landing will oc¢ccurs the door should
be unlatched Llatched to prevent jamming of the
door during the crash.

The baggage compartment access door can be used as
a means of aguxiliary exit. The door can be opened
from the inside even though lockeds To open, pull
off cover, pull the white knob and Llift up red
handle. To verify re—-engagement of outside latch
mechanism, open outsice handle fully, close inside
handle to engage pin in cam slide of latch
mechanism;, push in on white button until it snaps
in place in hole. Replace cover. -Operate outside
handle in normal method.

GENERAL

The engine installed in this aircraft is an AV(CO-
Lycoming Model I0=360-A3B6D. The I0 series engine
is a four <cylinder direct drive, horizortally
opposed, air cooled engine of 361 cupnic inches
displacement.

The engine 1incorporates a Rendix D4LN=3021 ocual
magneto (with tachometer dDreaker points) and a
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RSA-5AD1 Bendix fuel injector.
This engine dis normal rotation (clockwise) as
viewed from the rear of the engine. A detailed
specification Listing of the -engine is contained
in Section I,

ENGINE CONTROLS

The engine controls are centrally located, pDetween
the pitot and co-pilotrs on the engine <control

console The throttle knob regulates manitold
pressure. Pushing the knob forward increases the
settings pulling the knob aft decreases the
setting.

The propeller control, with its-crowned blue knob,
controls engine RPM through the propeller
jovernor. Pushing the knob forward increases
enaine RPM; pulling the knob aft decreases RPM,

The mixture control, with dits red fluted knobs,
establishes the fuel=air ratio (mixture). Pushing
the knob full forwaro sets the mixture to
futl=rich, pulling the knob aft leans the mixtures,
and pulling the knob to its maximum att travel
position closes the jidle cutoff valve, shutting
down the engine. Precise mixture settings can be
established by opserving the EGT gauge on the
pilot's right hand instrument panel while
adjusting the mixture controle.

The propetler and mixture <controls are vernier
type and fine adjustments <can be made by turning
the knops clockwise or counter-clockwise. The
vernier controls should not be turned closer than
1/8" to the panel nut face. The throttle has an
integral friction device.

The cowl flaps are electrically actuated and may
be positioned in any Llocation from FULL OPEN to
FULL CLOSED in order to maintain oil ana cytlinder
head temnperatures within their normal operating
ranjes. This may be accomplished oy ovlacirg the
cowl flap sHitchys located wunder the mixture
control, in the UP or DCWN position. Observe the
position ingicator, locauted on center console
velow the flap switch, until the desirea position
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is obtained and then return the switch tc the
CENTER or OFF position.

‘ALTERNATE
INDUCTION
AIR VALVE

AIR FILTER

INJECTOR

AN RAM AIR ON
ALTERNATE AR RAM AIR OFF

AND RAM AIR OFF

FIGURE 7-6
ENGINE AIR INDUCTION SYSTEM

The ram air control located directly below the throttle control
allows the selection of filtered induction air or unfiltered
direct ram air. Using ram air will increase manifold pressure
by allowing engine indiction air to partially bypass induction
air filter. The use of ram air must be limited to clean, dust
free air. The engine will operate on direct unfiltered air when
ram air control is pulled ON. When ram air is ON, the ram air
annunciator light located above the center radio panel will
illuminate when the landing gear is down. Should the induction
air filter clog, a spring loaded door in the induction system
will open by induction vacuum to allow alternate air to enter
the engine.

ENGINE INSTRUMENTS

Engine instruments operate electrically, except
manifold pressure and tachometer, through
variations in resistance caused by pressure or
temperature changes, or by wvariations in current
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output caused Dby varying engine RPM or alterpator
output. The tachometer receives its signal from
the bhreaker points in the magneto via the
majneto/starter switch.

Cylinder head temperature, o0il pressure, ard oil
temperature gauges are located avdcve the flight

instrumentss £GT, tachometer, manifolc oressure
and fuel flow are Llocatea to tne right of the
ragio panel. Color arcs on instrument tfaces mark

operating ranges. Proper internretation of encine
instrument readings is essential for selecting
optimum ccntrotl settings ana for maintaining
maximum cruise fuel economy. (Refer to Section II
for Limitations).

ENGINE OPERATION AND C(ARE

Tne Life of the engine is determined oy the care
it receives, Maximum efficiency and engine
service Life can be expected when a good
maintenance programn is followed. Poor maintenance
results in faulty engine performance andg reduced
service Life. Efficient engine operation demands
careful attention to cleanliness of air, fuel, oil
and maintaining operating oil temperatures within

the required Limits. Servicing of the engine
shoutd be accomplished by «qualified perscnnele.
Refer to AVCO LYCOMING OQCverhaul and Service

Manualss

The engine receives a run-in operation tefore
leaving the factory. Therefore, no Dbreak=in
schedule need pe followed. Mineral oil
(MIL=-L-6082 should e wusedq for the first oil
change period at (25 Hours). Continue to use
mineral oil for 50 overating hours or until oil
consumption stabilizes, then <change tc oil
conforming to Lycoming Specification 301F.

The minimum grade aviation fuel for this engine is
100/130 or 100 LL. In case the grade reqguired is
not availaoler, wuse a higher rating. Never use a
Lower rated fuels, Only aviation gasolines
compounded to specifications ASTM=910 or
MIL=G=S5572E are apvroveda

Cperational procedures for adverse environmental
conditions can be found in the enjine operator's
manual.
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OIL SYSTEM

The engine has a full-pressure wet sump oil system
with an 8 quart (7.6 liters) capacity. A
conventional dip stick is providea for determining
the oil quantity.

An automatic bypass control valve routes oil flow
around the o0il cooler when operating temperatures
are velow normal or when the cooling radiator is
blocked. The npropetller governor boosts engine oil
pressure for operation of the propeller. It
controls oil pressure going to the propeller hub
to maintain or c¢hange propeller blade angles,
This oil flows through the ©oropeller shaft to
reach the propeller.

IGNITION SYSTEM

The magneto ignition system features twWo
electrically independent dignition circuits in one
housinga The right magneto fires the lower rignt

and upper left spark plugss, and the left magneto
fires the lower Left and upper right spark rlugs.
The magneto/starter switch has five positions:
OFF, R (right), L (left), BOTH, and START. In the
OFF position both magnetcs are grounded. At the R
position the Left magneto grounds. At the L
position the right magneto grounds. At the BOTH
position both magnetos are HO2T and the igrition
system is ON. For safety the magneto/starter
sWwitch must be OFF and key removed Jhen tnhe engine
is not running. Turning the magneto/starter sSwitch
to START and pushing in <c¢loses the starter
solenoid, engages the starter and allows the
impulse coupling to automatically retarc the
magneto until the engine is at its retard firing
positiona The spring action of the impulse s
then released to spin the rotating magnet and
produce the snark to fire the engine. After the
engine starts, the impulse coupling flyweights co
not engage due to centrifugal action. The
coupling then acts as a straignt drive anc the
magneto fires at the normal firing position of the
engine, The magneto/starter switch is Spring
Loaded to return from START to the BOTH position
when released.
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" CAUTION 7
DO NOT operate the starter in excess of
30 seconds or re-enjage the starter
dsithout allowing it time to coola

11171100077/

//WARNING//

111017177717
DO NOT turn tne propeller when the
magnetos are NOT grounged. Ground the
magneto points before removing switch
wires or electrical plugs. All spark
plug Lleagas can ©Se removed as an
alternate safety measure.

ENGINE COULING

The down=draft engine <cooling system oprcvides
ground and inflight power 'plant cooling. Engine
baffling directs air over and around the cylinders
and out tne cowl flap openings. Opening the cowl
flaps allows proper air flow on the gyrounc and
during low=speed nigh=power climbs. Push the cowl
flap switch DOWN to open the cowl flaps. The cowl
flaps ¢can bpe partially opened, if necessary to
maintain tne oil ana c¢ylinder nead temperature
within the normal operating ranqge,

ENGINE STARTING SYSTEM

Engine startiny power is provided by a 24 Volt
starter, Ignition is provided by impulse coupled
magnetos. 4 starter engaged warning light (START
POWER ON) is incorporated as standarda equipment in
the annunciator oanel.

ACCESSORIES

VACUUM PUM®

An engine=driven wvacuum pump supplies suction for
the vacuum=operated Ggyroscopic flight instrumrents.
Air entering tne wvicuur=—ovowered instruments i
filterea; nence, slugaish or erratic operation of
vacuum=ariven instruments may indicate that a
clojged wvacuunm titlter element is preventing
adeqgquate air intske. A vacuum annunctator Light
is provided to monitor system operation.

7-34 ISSUED 6-2-86




SECTION VII
AIRPLANE AND SYSTEMS DESCRIPTION

MOONEY M20J
ALTERNATOR

Electrical power is supplied by an engine bpelt
driven 28 Volt, 70 ampere alternator.

PROPELLER

The propeller is an all metal, two blade, conrstant
speed unit. Constant ©propeller rotational speed
(RPM) is maintained by a balance of air lLoad and
engine rotational forces. The propeller governor
regulates the flow of engine oil to a piston in

the propeller dome, The piston is linked oy a
sliding rod and fork arrangement 1to progeller
bladesa Governor oil pressure works against the

piston and a spring to increase propeller blade
pitchs, thus decreasing propeller and engine RPM.
Centrifugal twisting moments on the propeller
blades work to decrease propeller blade pitech and
increase RPM, Control of these and other forces
to maintain a constant RPM is provided by the
propeller control lever in the cockpits

The propeller control lever, Llinked by cable to
the propeller governor, determines a wide range of
in=flight RPM. Pushing the lever forward selects
higher RPM. Pulling the lever aft selects lower
RPM, When in flight the RPM should not fluctuate
significantly, regardless of throttle setting.

The propeller may pe operated within the full
range of RPM indicated by the tachometer, up to
the red radial line. In cruiser always use the
power setting charts provided. On cold days
during run=up, exercise the propeller several
times to flow warm oil into the propeller hub.
This assures propeller governing for takeoff,
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FUEL SYSTEM

LOW FUEL WARN

FUEL QUANTITY
TRANSMITTER
FUEL LEFT TANK

FLOW GAUGE DRAIN VALVE

RIGHT TANK

VENT AND OVERFLOW
'E SELECTOR
VALVE
BOOST PUMP GASCOLATOR
SV“TC“;;7 (DRAIN)

THROTTLE
MIXTURE

ENGINE DRIVEN
FUEL PUMP—;

FUEL
INJECTOR

BOOST PUMP

; FLOW DISTRIBUTOR

FUEL FLOW

TRANSDUCER r— —-——-1 m
( g l TO CYLINDERS l 4

FUEL SYSTEM SCHEMATIC
FIGURE 7-7

Fuel is carried in two integral sealed sections of
the forward inpoard area of the wings. Total
usable fuel capacity 1is $4 gallons (24624
Liters)(53.3 Imp. Gals.). Both tanks hnave fuel
Level indicators visible through the filler ports.
These indicators show the 25=gatlon (947
Liters)(20.8 Imp. Gals.) Llevel 1in weach tank,
There are sump drains at the lowest point in each
tank for taking fuel samples to check for sediment
contamination or condennsed water accumulaticna
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The recessed three-position fuel selector handle
aft of the console on the floor allows the pilot
to set the selector valve to LEFT <tanks RIGHT
tank, or QOFF position. The gascolator, located to
the Left ot the selector valve in the floortoard,
is for draining condensed water and sediment from
the Llowest point in the fuel Lines opefore the
first flignt of tne day anco after each refueling.

Fuel feeds from one tank at a time to the selector
valve and through the electric fuel pumo (boost
pump) enroute to tne engine-driven pump ard the
fuel injector unit. The electric fuel obump is
capable of supplying sufficient pressure anc fuel
flow for rated engine performance shoulc the
engine driven pump faila

Electric fuel-level transmitters 1in the tanks
operate the fuel gaugess. The master switch
actuates the fuel quantity dindicator system to
maintain an indication of fuel remaining ir each
tanka The fuel pressure gauge registers fuel
pressure in the line <to the 1injector. Vents in
each fuel tank allow for overflow and ventilation.

The optional, visual fuel aquantity indicators
Located in each wing tank are to e usec for
PARTIAL FUEL LOADING onty anog not for preflight
inspection purpose.,

Fuel Flow is presented digitally and indicates
volume of fuel veing used in GPH (pounas or Liters
optional) and/or total fuel wused. Optional fuel
flow systems are available and each depicts its

information differently. Refer to approgriate
operational procedure for specific data. A "Fuel
Flow Memory" switch (FT=101 System) is lcucated in

the top of the right hand radio panel to shut off
the memory circuit if tne aircraft is to be stored
for Long periods of time.
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ELECTRICAL SYSTEM
ALTERNATOR 3 BATTERY

A 24-volt, 22-ampere~hour storage battery (in the

tailcone) and a 79 ampere self=rectifying
alternator supply electrical power for equipment
operation. The volt/loadmeter depicts % of

alternator output. A power Loss in the alternator
cr voltage rejulator will be shown as a zero
reaaing on the volt/loadmeter;, a discharged
pattery will be inagicated by a high readirg on
alternator output with low ©bus load. The voltage
regulator adjusts alternator output to current
Load while maintaining a constant voltage level., A
voltage warning Llight illuminates steadily when
voltage Limits are exceeded and flashes when
voltage i1s low.

"CAUTIONT

07 0o 10 0 ns ne e e 0e

Starting with an external power source
should not be done while the battery is
completely depleteds, It will not accept
the high charge rate from the alternator
and electrical failure may result.,
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CIRCUIT BREAKER PANEL

FIGURE 7-9

Push=pull, or rocker switch=circuit breakers
automatically pbreak the electrical current flow if
the system or unit receives an overload, thus
preventing damage to electrical wiringe.

The main c¢ircuit breaker panel is in the extreme

right panel. Figure 7=9 illustrates the main
circuit preaker panel with its push-pull circuit
breakers, ALl rocker switch=circuit breakers are

at the cottom of the flight panel,
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The alternator push-pull circuit breaker on the
main breaker panel furnishes an emergency overload
break between alternator and the main buss. Since
the alternator is incapable of output in excess of
the circuit breaker capacityr a tripped breaker
normally indicates a “fault within the alterrator.
Since the alternator is then cut out of the power
¢circuit, the storage battery supplies electrical
power in steadily diminishing output with master
switch on.

The alternator field has a push=pull <circuit
breaker to furnish an emergency break in the
alternator field wexcitation circuit 1in the event
of alternator or voltage regulator malfunction.
I1f regulator output voltage exceeds limits, the
red voltage warning Light illuminates steadily.

Turning off radio master switch and tnen turning
master switch OFF ana ON, will reset the voltage
regulatora, The overvoltage annunciator Llight
shoula remain out. If overvoltage Llight comes on
again, pulling out alternator field circuit
breaker cuts alternator out of the power circuite.
Once again the pattery 1is the only source of
electrical power; therefore, altl electrical
equipment not essential for flight should be
turned off and the flight terminated as scon as
practical to correct the malfunction.

The c¢ircuit breakers installed 1in the
panel may wvary depending on installed
equipment per customer order.

ANNUNCIATOR PANEL

The Landing gear lights, low fuel lights, voltage
Light, vacuum warnina light, starter engaged Light
and alternate air light are grouped {inr the
annunciator panel. A test switcn and dim switchy
are also found in the gpanel;, weach of the lignts
and switches are discussed elsewhere in this
section.
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ELT PANEL

The ELT Panel houses the remote ELT Switch and
provides room for other switches as reauired for
optional avionics installations. (See Section IX
for Avionics Systems installed in this aircraft).

LIGHTING SYSTEM
INSTRUMENT & PLACARD LIGHTS

ALl placards are floodlighted by lights from the
glareshield. There are two rheostat knobs on the
right hand radio panel. The Lleft ccntrot
regulates the dintensity of the placard lighting.
The right <control provides avionic and instrument
Lighting. Rotating the knobs <c¢lockwise turns on
and increases light intensity.

MAP LIGHT

The map Llight switch 1is located on the center of
the pilot's control wheel (co=-pilot's optionalld.
The right hand rheostat controls the map Llight
intensity.

CABIN LIGHTING

Four headliner Llights illuminate the capin. The
forward lights are controlled by the
ARIGHT=O0FF~DIM switch Lccated in the heacliner
above the co=pilot. The rear cabin Lights are
controlled by another BRIGHT=O0FF=DIM switch
located above the rear seat, easily accessiole
from the baggage door for assistance with night
Loading.These are connected directly to battery.

EXTERIOR LIGHTING

Conventional navigation and high intensity strooe
Lights are installec on the wing tips and cn the
rudder trailing edje. A Landing/taxi light is
installed in the Llower engine cowling. ALL
exterior lLights are controlled by rocker type
switches on the Lower right hand portion of the
pilots panela
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The high intensity wing tip and tail strobe lights
are reguired for night operation, but should be
turned off when taxiing near other aircraft, or
flying in fog or clouds. The <conventional
position Lights must Dbe used for all night
operations.

Optional recognition Lights may be instatied in
wing tips for use when reqguested by ATC.

CABIN ENVIRONMENT
HEATING & VENTILATION SYSTEMS

Three ventilating systems provide cabin
environmental conditions controlled to individual
pilot and passenger preferences. Fresh air heated
by an engine exhaust muff and cool air from an
airscoop on the co=pilot sidesr can be indivicually
controlled and mixed to gesired temperaturesa. The
side fresh=air system has adjustable outtets near

pilot’s and co=pilot’s knees.
# ¥ ADJUSTABLE OVERHEAD
VENTILATION QUTLETS -

HOT AIR DUCT WO

MIXED CABIN AR

CABIN OVER-

3 - SIDE
H(D)JA?I!R DHU(()ZT( /\wxokK MIXEIA)(RCABIN DEF&?RS”NG :{L’:AAT?NV(?XTIR AR SCOOPS
FIGURE 7=~10
The cabin overhead ventilating system works

independently of <cabin heating and wventilating
system. Fresh air enters an intake on the dorsal
fin and is controlied by individual outlets above
each seate. A master air wvent control regulates
flow of air through the individual overhead
outlets. This control is located above the pilots
seat back on the overhead panel.
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The cabin heat control 1is marked CABIN HEAT,
Pulling cabin heat control aft supplies heat to
cabin and defroster system. The cabin vent
control is marked VENT. Pulling vent control aft
supplies fresh air to Llower <cabin and defrost
system. Hot and cold air may be mixed by adjusting
both heat and vent controls. These controls may
be adjusted between full open and full ¢ losed.
The right side airscoop has outlets under the side
panel for installation of radio cooling ducts,
Cabin heat will be more effective with cowl flap
closed.

WINDSHIELD DEFROSTING SYSTEM

The windshield defrost system .takes air from the
cabin air distribution system and distributes this
over the windshield interior surface any time heat
and/or fresh air wvalves are opened. Pulling
defrost control full aft decreases flow to cabin
and forces maximum air to flow through defrost
ductse. An optional defrost blower motor system is
available to force more air over the windshield if
desireda

PITOT PRESSURE & STATIC SYSTEM

A pitot tuber, mounted on Lower surface of the left
wingrs picks wup airspeed indicator ram air. A
heated pitot prevents pitot tube icing when flying
in moisture—~laden air. A pitot system drain valve
is Located on forward bottom skin of left wing

just outooard of wing fillet. Static ports on
each side of tailcone supply static air pressure
for the altimeter, airspeed indicator, and
vertical speed 1indicator. A static system drain
valve is located on fuselage bottom skin below
tailcone access door. An alternate static

pressure source valve is dnstalled in the flight
panel just Lleft of the pilots control column.
Alternate static air is taken from the cockpit and
witl affect flight instrument readings.
Performance variation c¢harts in Section V depfict
the difference between primary and alternate
static indications.
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STALL WARNING SYSTEM

The electrical stall warning system uses a vane-
actuated switchs installed 1in the Lleft wing
Leading edge, to energize stall warning horn
located in the capin. The stall warning switch is
adjusted to provide aural warning at 4.4 to 8.7
Knots before the actual stall is reached and will
remain on until the aircraft flight attitude is
changed toward a non=stalled condition.

= e s om > w @

Do not attempt to adjust prestall
warning speed by bending the vane. This
part has been heat treated and cannot be
bent without damaging or breaking the
vaneas

EMERGENCY LOCATOR TRANSMITTER

The Emergency Locator Transmitter (ELT) is lccated
in the tailcone and is accessinble by removing the
radio access panel on the Left side of the
fuselage. Tne emergency locator transmitter meets
the reguirements of FAR 91.52 and is automatically
activated by a Longitudinal force of 5 to 7 g's.
The ELT transmits a distress signal on both 121.5
MHz and 243.0 MHz for a period of from 48 hours in
Low temperature areas and up to 100 hours in high
temperature areas. The unit operates on a
self~contained battery. The battery should be
checked at annual inspectionse.

The battery has a wuseful Life of four yearse.
However, to comply with FAA regulations it must be
replaced after two years of shelf Llife. The
pattery shoula also be replaced if the transmitter
has been wused in an emergency situation or if
accumulated test time exceeds one hours The
replacement date 1is marked on tnhe transritter
Lavel.

On the wunit itself is a three position selector
switch placarded "OFF", "ARM", "ON". The "ARM"
position is provided <to set the wunit tc the
automatic position so that it will trarsmit only
after impact and will <continue to transmit until
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the battery 1is drained to depletion or until the
switch is manually moved to the "OFF" position.
The "ARM" position is selected when the
transmitter is dinstalled at the factory and the
switch should remain in that position whenever the
unit is dinstalled in the airolanes. The "ON"
position is provided so the unit can be usec as a
portaple transmitter or in the event the automatic
feature was not triggered by impact or to
perjodicatly test the function of the transmitter.

Select the "OFF" position when changing the
battery, when rearming the wunit if it has been
activated for any reasons, or to discontinue

transmission.

If the switch has ©Dpeen placed 1in the
"ON" oposition 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 1in the "ARM"
positiona

EelLoeTo REMOTE SWITCH OPERATION

A pilot®s remote switchs, Llocated above the radio
panel, is provided to allow the transmitter to be
controtled from dinside the <cabine The pilot's
remote switch dis placarded "ON", "ARM". The unit
will start transmitting with switch in ‘ONY
position and will stop when remote switch s
returned to "ARMM position during cockpit
Checkouta
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1f for any reason a test transmission is
necessarys, the operator must first
obtain permission from a Local FAA

FCC representative (or other applicable
Authority) or in accordance with current
regulations. Test transmission shoulc
be kept to a minimal duration. Testing
of ELT should be <conducted only during
the first five (5) minutes after any
hour and no Llonger than three (3)
audible sveeps.

The ELT should be checked during the ground check
to make certain the unit has not been accidentally

activated. Check by tuning a radio receiver to
121.5 MHz. If there is an oscillating sounas the
Locator may have been activated and should be
turned off immediately. Reset to the “ARM"

position and check again to insure against outside
interferences
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INTRODUCTION

This section contains factory recomrended
procedures for proper ground handlings, routine
care and servicing of your Mooneys

As required by Federal Aviation Regulations, all
civil aircraft of U.S. registery must wundergo a
complete inspection (ANNUAL) each twelve calendar
months. In addition to the reaquired ANNUAL
inspection, aircraft operated commercially (for
hire) must have a complete inspection every 100
hours of operation. ALL idnspections must be
performed by a designated representative of the
FAA.

The FAA may require other inspections by the
issuance of airworthiness directives aoplicable to
the airplanes enginers propeller and other
components. It is the responsipility of the owner

operator to ensure compliance with all apolicaple
airworthiness directives and, when the inspections
are repetitive., to take appropriate steps to
prevent inadvertent noncompliance.

Scheduling of ALL maintenance is the
responsioility of the aircraft operator. A
general knowledge of the aircraft is necessary to
perform day=to~day service procedures anrd to

determine when unusual service or shop maintenance
is needed,

Service information din this section of the manual
is Llimited 1o service procedures which the
operator will normatly perform or supervise.
Reference should be mace to FAR Part &3 for
information regarding preventive maintenance which
may be performed by a licensed pilot.

It is wise to follow & planned schedule of
Lubrication and preventive maintenance based on
climatic and flying conditions encountered in your
localitys

Keep in touch with your Mooney Service {enter and

take advantage of his knowledge and experience., He
knows your airplane and how to maintain it.
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Should an extraordinary or difficult proolem arise
concerning the vrepair or upkeep of your Mooney,
consult the C(Customer Service Departmentr Fooney
Aircraft Corporation, P.0. Box 72, Kerrville, TX.
78029-0072. Telephone: Area Code 512-396~6C00.

ALL correspondence regarding Your airplane should
include the MODEL ana SERIAL NUMBER. These
numbers can be found on an ddentification place
located on the Lower aft portion of the left side
of the tailcone. The model and serial number must
also be used when consulting either the Service &
Maintenance Manual or Parts Manual.

Service & M™Maintenance and Parts Manuals may be
obtained for your airplane from your Mooney
Marketing or Service Center,

GROUND HANDLING
TOWING

For maneuvering the aircraft in close quarters, in
the hangarr, or on the rampr, use the tow bar -
furnished with the aircraft Loose equipment. The
towhar attaches to the nose gear c¢rossoar. One
man ¢an 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 the wing Lleading edges, and (2) on the
inboard portion of propeller blades adjacent to
the propeller hube. Towing by tractor or other
powered equipment is NOT RECOMMENDED.

P I P RV IR VP VP )

Exercise care not to turn the nose wheel
past dits normal swivel angle of 14

degrees eitner side of center.
Exceeding the turn Limits shown on the
turn  indicator may cause structural
damagea ’

ISSUED 6-2-86 ’ 8=3




SECTION VIII
HANDLING, SERVICE & MAINTENANCE

MOONEY M20J
TIEDOWN

As a precaution against wWwind damage, 3lways tie
down the aijrcraft when garked outside. Removable
wing tiedown eye-nolts, supplied with the Lloose
equipment, screw into wing receptacles warked
HOIST POINT just outboarz of each main geara

Replace these eyebolts with Jjack point fixtures
when it is necessary tc Lift the aircraft with
jackse Tne tail tiedown point is oart of the tail
skida

To tie down the aircraft:

3. Park the airolane facing the wind.

b. Fasten the co-pilot seat belt through the
flight control wheel. Pull seat velt snug
so flight controls are immobilized.

Ca Fasten strong grourd-anchored chain or rope
to the installed wing tiedown eyevolts, and
place wheel chocks fore ana aft of each
Wwheel.

d. Fasten a strong ground-anchored chain cr
rope through the tail skid.

JACKING

When it is necessary to raise the aircraft off the
ground:
as Install jack points .in tiedown mounting
holes
outooard of each main gear.
b. Use standard aircraft jacks at both wing
hoist points (wing tiedown eyebolt
receptacles)
outboard of the main gears. While
holding jack point in place, raise jack to
firmly contact jack point.
¢, Raise aircraft, keeping wings as nearly
level as possinle.
d. Use a yoke-frame jack under propelier to
Lift the nose,
e, Secure safety Locks on each jacke
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Do not raise the aircraft on jacks out
of doosrs when winag velocity is over 8

KTS, when Llowering aircraft on jacks,
bleed off pressure on alt jacks
simultaneously and evenly to keep

aircraft level as it is lowered,

Individual wheels may be raised without
raising the entire aircraft. Wheels not
being raised should be chocked fore anc
aftte

SEAVICING
REFUELING

Intearal sealed tanks in the forward inboard
sections of tne wings carry the fuel. With the
afrcraft stanging on level ground, service each
fuel tank after flignht with 100/130 or 100LL
octane aviation-grade gasoline, The wvisual
gquantity gauge located on top of each tank should
be usec as a reference for partial refueling only.

Before filling the fuel tanks when planning a

maximum weight flight configuration, consult the
Weight & Balance Record for loading data.
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" CAUTION ~
Never use aviation fuel of a lower grade
than 190/130 or 100 LL octane. Aviation
fuel grades <can be distinguished by
their color: 80 octane is reds, 100 LL
octane is blue, 100/120 octane is green.

Fuel samples from the sump drain of each tank
should be taken before the first flight of the day
to check for water or sediment contamination.
Fuel samples taken immediately after refueling may
not show water or sediment due to mixing action of
refueling process.
11717174771 71117
///WARNING///
] 1117111717717 7
Allow five minutes after refueling for
water and sediment to settle in the tank
and fuel selector wvalve drain before
taking fuel samples or draining the
gascolator, *

Tank sump drains are near each wing root forward
of the wheel wellse. A smatll plastic cup is
supplied in the loose equipment kit for oontaining
fuel samples. To collect a fuel sample, insert
the cup actuator prong in the sump drain
receptacle and push upward to open the wvalve
momentarily and drain fuel into the cup., If water
is in the fuel, a distinct Line separating the
Wwater from the gasoline will be seen throuch the
transparent cup wall. water, being heavier, will
settle to the pottom of the cup, while tne colored
fuel will remain on top. Continue taking fuel
samples until all water 1is purged from the tanka

The fuel tank gascolator control is on the cabin
floor forward of the pilot's seat. To flush the
gascolator sump and the Llines leading fromr the
Wwing tanks to the selector wvalve, turn the
selector hanale to the Lleft, ana pull the fuel
drain control for about five seconds. Repeat the
procedure for the right tank, being sure that the
fuel drain c¢ontrol ring is returnea ton tne closed
vosition and that the drain valve is not leaxinj.
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ENGINE LUBRICATION

Operate the new engine at full power within the
Limitations given in Section II. Before every
tlight, check tne engine oil level and replenish
as necessary.

Check engine oil level "after engine has been
stopped long enough for oil to drain back into
SUNPa The oil fitler cap access door is lccated
in the top cowlina. Any lubricating oil, either
straignt mineral or compoundedr must conform with
AVCO Lycoming 3oec No. 301F to be acceptable for
use in enjines. New or newly overhauled ergines
should be operated on aviation n1grade straight
mineral oil during the first 25 HOURS of operation
or until oil consumption has stabilized. The
aircraft is delivered from Mooney With
multi=viscosity straight mineral oil.

The engine is equipped with an external oil filter
and the engine oil change intervals may ve
extended from 50 HQOUR to 100 HOUR INTERVALS
‘providing the external filter element is changed
at S5SJI-HOUR INTERVALS. *

If an engine h3s been operating on
straight mineral oil tfor several hundred
hours, & change to additive oil should
pe undertaken witn caution.

If the engine is in an extremely dirty condition,
the switch tn additive o1l should be deferred
until after enjyine has bpeen overhauled. when
changing from straight rineral oil to acditive or
compounded oil, after several hundred hours of
operation on straight mineral oil, take the
following precautionary steps:
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a. DO NOT MIX adaitive oil and straijht mineral

oila Drain straight mineral oil from
enjines

chanje filter ang fitl with 3daitive oil.

0. DO NOT coperate engine longer than FIVE HCYRS
before again changing 01l

Co Check oil filter for evidence of slucge or
plugginge CHANGE oil and REPLACEZ oil tilter
element every 13 HCURS if sludge is eviagent,.
Resume normal oil arain periods after sluage
congitions improve.

Your Mooney Service (Center will cnange the engine
oil in addition to performing all other service
and inspection oroceaures needed wWwhen you oring
your airplane 1in for its S5J3-nour; 13J-hour, or
annual inspections.

Excessive 01l sludge puilaup indicates

that tne oil system needs servicing at

tess than S0-nhour intervals.
When chaniying or adaing oil av(o Lycoming
specifies the following grages of oil to use for
various amdient air temperatures.

VISCOSITY CHART

Average Amnient

Air Temperature MIL~-L=6082 MIL=22351

Above 80 Dey. F SAE o0 SAE 67

Above 50 Degy. F SAE 50 SAE «J or SAE 50

30 Deg. to 90 beg. F SAE 40 SAE 40

0 Deg. to 7J Deg. F SAE 30 SAE 3D, SAE 44U or
SAE 20W=40

0 Deg. to 70 Deja F - ===m=- SAE 20UW=50

3elow 10 Deg. F SAE 20 SAE 30 or

SAC 20w=30

xRefer to the latest eaizion of AVCO Lycoming
Service Instruction No. 1074,

Your Mooney Service Center *as approved cranrds of

Lucricating oil and all consumable materials
necessary to service your airplane.
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INDUCTION ALR FILTZR SFRVICING

Tne inocortance of keeping the induction air filter
clean cannot bhe over-emphasized. A clean tilter
oromotes fuel economy anc longer engine Life. The
dgry-type filter can usually be washed six to eight
times before reolacement is necessary. Replace
the induction air filter every 500 HOJRS or at ONE
YEAR intervals, whicnever occurs first.

1. To clean the dry~type induction air filter:

3 Remove the engine cowling.

b. unbolt filter element and remove.

. Direct a jet o* air against down or clean
side of filter (cpposite to normal
airflow). ¥Xeep air nozzle at least two
inches from filter element. Cover entire
filter ares witn air jet.

LR O I O e 4

" CAUTION 7
Do not wuse a compressor unit with a
nozzle pressure greater than 130 PSI,

d. After cleaning, inspect filter and gasket
for damage. Discard a ruptured ftilter or
oroken gasket,

IONNTE |

If filter shows an  accumulation of
carbon, soot, or oils continue with
cleaning steps e tnrough h,

e. Soak filter in nonsudsing detergent for 15
minutes; then agitate filter pack ango
forth for two to five minutes to free
filter element ot ceposits.
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A Donaldson ©0=1400 Ffilter Cleaner s
also recommended. Do not use solventsa

« Rinse filter element with a stream ot
clear water until rinse water is clear.

« ory filter thoroughly. Do not use a light
oulo or ajr heatea avove 130 degrees F.
(82 Deg. () for filter arying.

he Inspect for damage and ruptures by holding

filter before a Llight bulon. If camace is
evident, replace filter with a new one.
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GEAR % TIRE SERVICE

The aircraft is equippesz with 6~-ply stangard-brand
tires anad  tunesS. Keep tne main Jear tires
inflatezs at 73 P51 and the nose tire at 49 PSI for
maximum service lite, Proper 1nflation will
minimize tire wear and impact damide. Visually
inspect the tires a*t opretlight for c¢cracks and
ruotures, an1 aveil taxi speeds that reguire heavy
praking or fast turns. Keep the gear and exposed
qear retrgction system c¢nmpaorents free of mud and
ice to avert retraction interference and bincinge.

The jear warning horn may 2e checked in flight by
retarging the throttle with tne gear un. The gear
norn shoult souna with an intermittent note at
aoout 12 1nches magnifold pressure.

BATTERY SERVICE

The 24 wvolt 2Z2=ampere=~hour electrical storage
nattery is lccatea in the tailcone, aft of pbagnage
compartment bulknead, accessitle throuygh tailcone
access panel, Check nattery fluid level every 25
FLIGHT HJdR8  or =2ach 30 DAYS wnichever comes
tirst.

To service th2 nattery, remove the pattery DLOX
cover and cneck the terminals ana connectors for
corrosion. AdZ cistilleas water to each battery
cell as necessary, keep the fluid at one-quarter
incn over the ses>arator $6nS.

(]

heck the fluid soecific cravity for 3 reading of

T.205 to 1.2785. & recnargye is necessary when the
specitic 4ravity is 1.240 or (ower. Start
charging At four amperes and finish at  two
amperes; 45 not a.loe D3ttery temnerature tc rise
avove 12, deyr-es

Fo auriny recharging. Keep the npattery at tull
ch4arge to arevent freezring in cold weatner ana to

srolong service (ife.
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CAUTION

R R

~ o

The alternator anca voltage regulator
operate only as a one-polarity systema.
de sure the polarity 1is correct wher
connecting a cnarger or Doo0ster battery.

I1f corrosion s present, flusn the Dbattery box
with a solution of baking socda and water. Do not
allow soda to enter the tattery cells. Keep cable
connections c¢lean ard tightly fastened, anc keep
overflow (ines free of obstruction.

HYDRAULIC SBRAKE RESERVOIR SYSTEM

The brake system hydraulic reservoir is located in
the tailcone above the ©oattery. TJo services,
remove the tailcone access panel and check fluid
Level every 59 HOURS of operation. Fluid level
should oe no higher thar two (Z2) inches Selcw the
filler cap. Use only hyarautic fluig (Red)
conforming to specification MIL=H=56)6. DC NOT
FILL reservoir while parking orake is set.

MAINTENANCE
PROPELLER CARE

The high stresses to which propeltler blades are

subjected makes their careful inspectior and
maintenance vitally important. Check tne tlades
for nickss, <cracks, or indications of other camaice
before each fliaht. Nicks tend to cause high-
stress concentrations in the olades which, if
ignored, may result ir  Ccrackse, It is wvery

important that all nicks anda scratches ve polished
out prior to next flight. It is not unusual for
the propeller blades to have some ena olay or fore
and aft movement as a result of manufacturing
tolerances in the parts. This has no acverse
effect on propeller performance or ooneraticn and
is no cause for concerr if the total movement at
the blade tip does not exceed .12 inches. Wwith
the first turn, centrifugal force firmly seats the
blades, rigidly and positively ajainst the
retention nearing in the propeller hup.
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Preflight inspection of the propeller blades
should include, in acgdition to the foregoinrg, an
occasional wiping with an oily cloth to clean off
grass and pug stains. NEVER USE AN ALKALINE
CLEANER ON THE BLADES, remove grease and dirt with
tetrachloride or Stodcara solvent. McCauley
recommends the prooeller pe removed and overhauled
every 1500 HQURS of operation. Hartzell
recommends the optional propeller be removed and
overhauled every 1500 HOURS of operation.,

Your Mooney Service Center will answer any
gquestions you may have concerning blade repair and
inspection.

EXTERIOR CARE

As with any paint applied to a metal surface, an
initial curing periog is necessary for ceveloping
the desirea guatities of duranility and
apoearance. Therefore, DC NOT APPLY WAX TO THE NEW
AIRCRAFT EXTERIOR UNTIL TWO OR THREE MONTHS AFTER
DELIVERY. Jax supstances will seal paint from the
air and prevent curing. Wash the exterior to
prevent dirt from working into the curina paint.
Hold buffing to a minimum until curing is complete
anid there is no danger of disturbing the
undercoat.

L

- CAUTION ~
Before washing the exterior, be certain
the orake discs are covereds, a pitot
cover is in placer and all static—air
puttons are masked off.

Remove grease or oil from the exterior by wining
witn a cotton cloth saturateo in kerosene. Flush
away Lloose dirt and mua deoosits before washing
the exterior with an aircraft=type washing
compound mixed 1in warm water. Use soft cleaning
cloths or a chamocis, and USE ONLY MILD LIQUID TYPE
DETERGENTS, avoid harsh or abrasive <detergents
tnat might scratch or caorrode the surface. It is
essential that ALL CLEANING COMPOUNDS AND
APPLICATION CLOTHS B¢ FREE OF ABRASIVES, GRIT, OR
OTHER FOREIGN MATTER. Use a prewax cleaner to
remove a heavy oxidaticen filma For nonoxidized or
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precleaned surfacesr, aprly a good exterior tinish
wax recommended for protection of urethane enamel
finishes. Carefully follow the manutacturer's
instructions. A heavier <coating of wax on the
teading edge of the wings, empennage, and nose
section will help reduce drag and abrasion in
these areasa

I1f fuel, hydraulic fluid, or any other
dye=containing substance is found on the exterior
paint, wash the area at once to prevent staining.
Immediately flush awav spilled pattery acicr, and
treat the area with a3 baking soca and water
solution, followed by a thorough washing with a
mild ajircraft detergent and warm water.

Before wiping the windows or windshield, flush the
exterjor with <clear water to remove particles of
dirte Household winaow cleaning compounds should
not be wused as some contain aorasives or solvents
which could harm plexiglas. An  anti=-static
pltexiglas «cleaner is good for cleaning and
polishing the windshield and windowss

INTERIOR CARE

Normal household cleaning practices are
recommended for routine interior care. Fregquently
vacuum c¢lean the seats, rugss, upnholstery panels,
and headliner to remove as much surface dust and
dirt as possible. Occasionally wasn the leather or
vinyl upholstery and kick panels w#ith a milc socap
solution to prevent airt from working intc the

surface. Wipe clean with a slightly gamp cloth
and dry with a soft cloth. NEVER APPLY FURNITURE
POLISHES. Foam=type shampoos and cleaners for

vinyl, leather, textiles, and nplastic materials
are good for removing stains and reconditioning
the entire interior. Scray dry cleaners are also
recommended, Grease spots on faoric should ©be
removed with a jelly=type spot Lifter,
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“  CAUTION ©
Never use denaturec alcohol, benzene,
carbon tetrachloride, acetones or
Jasoline for clteaning plexiglas or

interior plastics. Carefully follow the
manufacturer's instructions when using
commercial cleaning and finishing
compoundsa

Do not saturate fadbrics with a solvent which could
damage the backing and opaddinjy materialse. To
minimize carpet wetting, keep Toam type cleaners
as dry as oossipble ana gjently rub in circles. Use
a vacuum cleaner to remove foam and to dry the
materials.

Use a damp cloth or a mild soap solution to clean
interior plastics, vinyl trim and metal surfaces.

AIRPLANE FILE

Certain miscellaneous datar information and
Licenses are a part of the airplane file. The
following is 3 cnecklist of documents that must
either be carried in the airplane or availatle on
rejquest of the proper authority.

T To be displayed in the airplane at all times:
a. Adrcraft Airworthiness Certificate (FAA Form

8100-2) .

5. Adrcraft Registration Certificate (FAA Form
8350-3).

C. Aircraft Radio Station License., if

transmitter
installed (FCC Form 556).

2. To be carriea in the airplane durinc all
tlignt
operations:
3. Pilot's “perating Hangbook (includina FAA
“~pproved Fliznt “Manuald.

Y. weight anc valance, and associated papers
(latest c¢copy of the Repair and Alteration
form. FAA Form 2327, if applicacle).
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o EqQuipment Liste
! NQOTE H
The original weight and palance data and
Equipment List are contained in Section

VI of this manual’ the manual 1is
supplied With each new airplane
purchased from Mooney Aircraft
Corporation. It 1is recommended that

copies of Section VI be made and storecd
in a safe place.

3. To be made availaole upon reguest:
a. Airplane Log 800k,
p. Engine Log Book.

Since the Regulations of other nations may require
other documents and datar owners of airplanes not
registered in the United States should check with
their own aviation officials to determine their
individual requirements.
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INTRODUCTION
FAA approved data opertaining to Limitations.,
Normal Procedures, Emergency Proceduresys and
effects on performance for certain optional

equipment installed 1in the airplane are contained
in this section. Commonly installed items of
optional ejuipment whose function and operation do
not require detailed instructions are descrited by
Section VII.
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INTRODUCTION

The best of engineering know=how and manufacturing
craftsmanship have gone into the desigr and
puilding of your Mooney Aircraft. Like any high
performance airplane, it operates most efficiently
and safely in tnhe hands of a skillea pilot.

We urge you to be thoroughly familiar with the
contents of your operating manuals, placards, and
check list to insure maximum utilization of your

airplane. Wwhen the airplane has changed
ownershipr, some of these may have been misplaced.
If any are missings replacements should be

optained from any Mooney Marketing or Service
.Lenter as soon as possible.

For your added protection and safety, we have
added this special section to the Pilot's
Operating Handpook to refresh your knowledge of a
numpber of safety subjectse. You should review
these subjects periodically.

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

airplaness

Your Mooney Aircraft was designed and built to
provide you with many years of safe and efficient
transportations. By maintaining it properlty and
flying it prudently, you should realize its full
potentiale.
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GENERAL

Flying is one of the safest modes of travel.
Remarkable safety records are being westablished
each year. As a pilot you are responsible to
yourself, your relatives, to those who travel with
your to other pilots and to ground personnel to
fly wisely and safely.

The folowing materials in this Safety section
covers several subjects in Llimited detail. Here
are some condensed Do's and Don'ts.

Te Be thoroughly familiar with your airpltane and
be current in it, or get a check ride.

2e Pre-plan all aspects of your flight=including
Wweather. FLY YOUR PLAN.

3. Use services availaple<=FSS, wWeather Bureaur
etce

b Pre-flight you airplane thoroughly.

Sa Use your check Listss

5, Have more:than enough fuel for takeoff, the

planned trip, and adequate reserve.

7s Be sure your weight locading and C.G. are
within limits.

8. Be sure articles and baggage are secured.

9a Check freedom of all controls.

10 Maintain appropriate airspeed 1in takeoff,

climb, descent and landing.

11« Avoid other aircraft wake tur0ulence.

12« Switch fuel tanks pefore engine starvation
0CCUPrSe .

13. Practice engine out, emergency lanaging cear
extension and other emergency procedures at
safe altitudge; preferably with a check pilot.

14 Use caution in mountainous terraina.

15« Keep your airplane in good mechanical
conditions

16. Stay informed and alert, fly in a sensitle
manner.

17« Don't take off with frost, ice or snow or the
aircraft surfaces.
2. Don't take off with less than minimum
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recommenced fuel, plus reserves.

3. Don't fly in a reckless, show off, careless
manner.

4, Don't fly in thunderstorms or severe weather.

5. Don't fly in possible icing conditions. If
you encounter icing conditionss, alter altitude
or course to minimize exposure.

6. Don't apply controls apruptly or with high
forces that could exceed design loads of the
airplane.

7. Don't fly wnhen physically or mentally

0 exhausted.

8. DON'T TRUST TO LUCK,

GENERAL SOURCES OF INFORMATION

There is a wealth of information availatle to the
pilot created for the sole purpose of making your
flying easier, faster, and safer. Take advantage
of this knowledge and be prepared for an emergency
in the remote event that one should occur. You as
a pilot also have <certain responsinilities under
government regulations. These are designed for
your own protection. Compliance is not only
peneficial but mandatory.

RULES AND REGULATIONS

Federal Aviation regulations, Part 91, General
Operating ana Fflight Rulesr, 1is a document of law
governing operation of aircraft and the owner's
and pilot's responsibilitiesa.

This document covers such subjects as:

Responsibilities and authority of the pilct in
command

Certificates required

Liguor and drugs

Flight plans

Pre~=flight action

Fuel requirements

Flight rules

daintenance, preventative maintenance,
alterations, inspections and maintenance
records

These are only some 0f tne topics covered. It is
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the owner's and pilot's responsinility to be
thoroughly familiar with all items in FAR Part 91
and to follow them.

FEDERAL AVIATION REGULATIONS, PART
39, AIRWORTHINESS DIRECTIVES

This document specifies that no person may operate
a product to which an airworthiness directive
issued by the FAA applies, except 1in accordance
4ith the requirements of that airworthiness
directive,

ATRMAN INFORMATION, ADVISORIES, AND
NOTICES - FAA AIRMAN'S INFORNMATION
MANUJUAL

This document contains  a wealth of pilot
information for nearly all realms of flight,
navigations ground procedures and medical
information. Among the subjects are:

Controlled Air Space
Services Available to Pilots
Radio Phraseology and Techniqgue
Airport Operations
Clearances and Senarations
Pre=flight

Departures = IFR

Enroute = IFR

Arrival = IFR

Emergency Procedures

Weather

Wake Turbulence

Mmedical Facts for Pilots
8ird Hazards

Good Operating Practices
Airport Location Directory

We urge all pilots to be thoroughly familiar with
and use the information in this manual.

ADVISORY INFORMATION
Airmen can suoscribe to services to obtain FAA

NOTAMS and Airman Advisoriesr, and these are also
available at FAA Flight Service Stationsa.
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NOTAMS are documents that have information of a
time-critical nature that would sffect a pilot's
decision to make a flight; for example, an airport
closed, terminal radar out of service, enroute
navigational aids out of service, etce

GENERAL INFORMATION
ON SPECIFIC TOPICS

FLIGHT PLANNING

FAR Part 91 requires that each pilot in cormand,
before veginning a flight, familiarize himself
with all available information concerning that
flighte

AlLL pilots are urged to optain a corplete
preflight oriefing. This would consist of
Wweather, tocal, enroute and destination, plus
alternates, enroute navaid information. Also

airport -runways activer, length of runways, take
off and landing distances for the airplane for
conditions expected should pe known.

The prudent pilot will review his planned enroute
track and stations and make a Llist for quick
reference. It is strongly recommended a flight
plan pe filed with Flight Service Stations even
though the flight may be VFR. Also, advise Fflight
Service Stations of changes or delays of one hour
or more and remember to close the flight plan at
destination.

The pilot must be completely familiar with the
performance of the airplane and performance data
in the airplane manuals and placards. The
resultant effect of temperature and bpressure
altitude must pe taken into account in determining
performance if not accounted for on the charts.
Applicable FAA manuals must be aboard the airplane
at all times including the weight and balance
forms and equipment listsa.

The airplane must be Loaded so as not to exceed
the weight and the weight and balance {oading
center of gyravity (c.g.) Llimitations. Also, that
at least minimum fuel for takeoff is aboard and
sufficient for the trip, plus reserves. Cil in
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the engines should be <checked and filled as
required.

INSPECTIONS = MAINTENANCE

In addition to maintenance inspections and
preflight information required by FAR Part 91, a
complete pre-flight inspection is imperatives. It
is the responsibility of the owner and operator to
assure that the airplane 1s maintained in an
airworthy condition and proper maintenance records
are kepte.

While the following items cannot substitute for
the pre=flight specified for each type of
airplaner, they will serve as reminders of generatl
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 <cola and damp climates, etcer may need
more frequent inspections for wear, corrosion and
or Lack of lubrication, In these areas perjodic
inspections should be performed until the operator
can set his own inspection periods based on
experiencea

=z
o
—
m

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, ang its effects, must be treated at the

earliest possible opportunity. A clean dry
surface is wvirtuatly immune to corrosion. Make
sure that all drain holes remain unobstructed.
Protective films and sealants help to keep
corrosive agents from contacting metallic
surfacesa. Corrosion inspections shoula be made
most fregquently under hign=corrosion=risk

operating conditions, such as in regions of heavy

ISSUED 6-2-86 19-7



SSECTION X
SAFETY INFORMATION

MOONEY M20J

airporne salt concentrations (e.g., near the sea)
and high=humidity areas (e.g.r tropical regions).

WALK AROUND INSPECTIONS

AlLL airplane surfaces free of ice, frost or snow.

Tires properly inflated.

ALl external lLocks, covers and tie downs remcved.

Fuel sumps drained.

Fuel quantity, adequate for tripr, plus reserver
(visually checked) and access doors secured,.

0il quantity checked and access doors securec.

Check general condition of airplanes, engines,
propeller, exhaust stackss, etce

ALl external doors secured.

COCKPIT CHECKS

Flashlight available.

Reguired documents on noard.

Use the check list.

ALl internal controt locks removed (If installed).
Check freedom of controlse.

Cabin and baggage door properly closeds

Seat pelts and shoulder harnesses fastened.
Passengers briefed.

Engine and propeller operating satisfactorily.
ALl engine gauges checked for proper reacings.
Cowl flap in proper position.

Fuel selector in proper position.

Fuel quantity checked by gauges,

Altimeter setting checked.

FLIGHT OPERATIONS
GENERAL

The pilot shoula ne thoroughly familiar with all
information ndblisheda oy the manufacturer
concerning the airplane ana is required by FAA to
operate in accordance witn the F4A Aorroved
Airolane Flight Manual and/or placards installed.

TURBULENT WEATHER
A complete weather briefing orior to peginring a
flight is the start of assurance ot a safe trip.

Updating of weather information enroute is another
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assurancea. However, the wise pilot also knowus
weather conditions <change quickly at times and
treats weather forcasting as professional advice
rather than as absolute fact. He obtains all the
advice he <can, but still stays alert through
knowledge of weather changes, observations, and
conditiqns.

Plan the flight to avoid areas of severe
turbulence and thunderstormss. It is not always
possible to detect individual storm areas or find
the in~- between clear areas.

Thunderstorms, squall lines and violent turbulence
should ve regarded as extremely dangerous anc MUST
be avoided. Hail and tornadic wind velocities can
be encountered 1in thunderstorms that can destroy
any airplane, just as tornados destroy nearly
everything in their patn on the ground.

A rolt cloud ahead of a squall Line or
thunderstorm 1is visiple evidence of violent
turbulencer however, the absence of a roll cloud
should not be interpreted as denoting the lack of
turpulence.

FLIGHT IN TURBULENT AIR

Even though flight in severe turbulence is to be
avoided, flight in turbulent air may be
encountered under certain conditions.

Flying through turbulent air presents two basic
problems, to both of which the answer is FROPER
AIRSPEED On the one hand, if you maintain an
excessive airspeed, you run the risk of structural
damage or failures, on the other hand, §if vyour
airspeed is too tows, you may stall.

If turbulence encountered in cruise or descent
becomes uncomfortable to the pilot or passengers.,
the best procedure is to reduce speed tc the
manedyvering speed, which s listed 1in the
Limitations Section of the FAA Approved Airplane
Flight Manual and Pilots Operating Handbook., This
speed gives the best assurance of avoiding
excessive stress loads, and at the same time
providing margin against inadvertent stalls due to
gusts.
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3eware of overcontrolling in attempting to correct
for changes in altitude; applying control pressure
abruptly will ouild up G-forces rapidly and could
cause damaging structural stress Lloadse. You
should watch particulartly your angle of banks
making turns as wide and shallow as possible, and
pe equally «cautious in applying forwarc or back
pressure to keep the nose Llevel. Maintain
straight and level attitude 1in either up or down
drafts. Jse trim sparingly to avoid being grossly
mistrimmed as the wvertical air <columns <change
velocity and direction.

MOUNTAIN FLYING

Avoid flight at low altitudes over mountainous
terrains particularly near the lee slopes. OBSERVE
PUBLISHED MINIMUM ENROUTE ALTITUDES (MEA). If the
wind velocity near the Llevel of <the ridge is in
excess of 25 knots and approximately perpendicular
to the ridge, mountain wave c¢onditions are likely
over and near the lee slopese. If the wind
velocity at the level of the ridge wexceeds 50
knotss, 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 cownwing from the ridge.
This zone is characterized by the opresence of
"roll clouds" if sufficient moisture is present’
alto cumulus standing lenticular clouds are also
visible signs that a wmountain wave exists, but
their presence is likewise dependent on moisture.
Mountain wave turbulence can, of course, occur in
dry air and the absence of such clouds should not
be taken as any assurance that mountain wave
turpulence will not be encountereds. A mountain
wave downdraft may exceea the climb capability of
your airplane. AVOID MOUNTAIN WAVE DOWNDRAFTS.

VFR = LOW CEILINGS
I1f you are not instrument rated, avoid "VFR On
Top'" and "Special VFR", Being caught above an
undercast when an emergency descent is recuired

(or at destination) is an extremely hazardous
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position for the VFR pilot. Accepting a clearance
out of <certain airport control zones with no
minimum ceiling and one-mile visioility as
permitted with '"Special VFR" is not a recommended
practice for VFR pilots.

Avoid areas of Llow ceilings and restricted
visibility unless you are instrument oroficient
and have an instrument equipped airplanes Then

proceed with caution and have planned alternates.
VFR AT NIGHT

When flying VFR at night, in addition to the
altitude appropriate for the direction of flight,
pilots should maintain a safe minimum altitude as
distated oy terrains, obstacles such as TV towers»,
or communities in the area flown, This s
especially true 1in mountainous terrain, where
there is wusually very Llittle ground reference and
absolute minimum c¢learance is 2,000 feet. Don't
depend on your being able to see obstacles in time
to miss them. Flight on dark nights over sparcely
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 wWaysS.
puring flight, 1inner ear balancing mechanisms are

subjected to varied forces not normally
experienced on the ground. This compined with
Loss of outside wvisual reference can cause

vertigo. False interpretations (illusions) result
and may confuse the pilotfs conception of the
attitude and position of his airplane.

Under VFR conditions the visual sense, usirg the
horizon as a references can override the
illusions. Under low visibility conditions (right,
fogs cloudss hazer etc,) the illusions
predominate. Only throuah awareness of these
illusions, and oroficiency in 1Jinstrument flight
proceduress, can an airplane pe operated safely in
a Low visioility environment,

Flying in fogr, aense haze or dustr, cloud vanks, or
very Low wvisioility, with strope Llights, and
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particularly rotating beacons turned on frequently
causes vertigo. They should be turned off in
these conditions, particularly at night,.

ALL pilots should check the weather and use good
judgement in planning flights. The VFR pitlot
shoutd wuse extra caution in avoiding low
visibility conditions.

Motion sickness often precedes or accompanies
disorientation and may further Jjeopardize the
flights,

STALLS, SPINS AND SLOW FLIGHT

Stalls, and slow flight should be practiced at
safe altitudes to atlow for recovery, Any of
these maneuvers should be performed at an altitude
in excess of 6,000 feet above ground Level.

Spins may ©oe dangerous and should be avoideo. In
fact, most airplanes are placarded against
intentional spinse. Spins are preceded by stallsa
A promnt and decisive stall recovery oprctects
against inadvertent spinse.

ALl airplanes are required to have flight
characteristics that give adequate advance warning
of an impending stall or they must be equipped
with an artificial stall warning device. Keep the
artiticial system in good working order. Do not
cperate the airplane with the device made
inoperative by the use of circuit breakers or
other means.

Stalls should oe practiced at safe altitudes for
amole recovery. Should a3 spin be encourtered
inadvertently, soin recovery should be initiated
immediately.
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As stall attitude is approached, be alert., Take
prompt corrective action to avoid the stall or if
you are practicing stalls, react the momenrt the
stall occurs. The following is sugygested:

1a Do not carry passengerss. Be certair that
the airplane's center of gravity is as far
forward as possible. Forwara €G aids spnin

recovery.

2 Be certain that both studenmt opilot and
instructor pilot have a full . set of operavple
controls.

3. Conduct such practicing at altitudes in
excess of 6,000 feet above ground level.

Rememoer that an airolane at or near traffic
pattern altitude oprobaoly will not recover from a
spin before impact with the ground. When
descending to traffic pattern altitude and curing
operation in the traffic pattern and approach,
maintain a safe margin above stall speed. During
takeoff or go- aroundr be especially careful to
avoid departure stalls associated with turrs at
LoW speed. Maintain speeds recommended in the
handbooks

STANDARD PROCEDURE FOR SPIN RECOVERY

In the event of an inadvertent spin, the following
recovery procedure should pe used:
RuddereeescacessasesApoly FULL RUDDER opposite the
direction of spin
Control Wheelcaaecoaas FORWARD of neutral in a brisk
motjone. Additional FORWARD elevator contrcl may
be required if the rotation does not stop.
AjlLeronsScaceconacancoccacounuvaonsanasoneanaa NEUTRAL
Throttlecocoasaseasssonsncansnsasseasa RETARD to IDLE
FlapSsewasIf extended, RETRACT as soon as possible
Rudderecescossoaascnnssocnsasncaancnsnea NEUTRALIZE
Control wWheelocsesaeoSmoothly move aft to hHring the
nose up to a level flight attitude after spin
has stopped.

VORTICES = WAKE TURBULENCE
Every airplane generates wakes of turbulence while
in flight. Part of this is from the propeller or
jet engine and part from the wing tip vortices.
The larger and nheavier the airplane the more
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pronounced wake turbulence will be. Wing tip
vortices from large heavy airplanes are very
severe at c¢lose range, degenerating with time,
wind ana space. These are rolling in nature from
each wing tip. In tests, vortex velocities cof 133
knots have been recorded. Exhaust velocities from
Large airplanes at takeoff have been measured at
25 mphs, 2100 feet behind medium large airplanes.

Encountering the rotling effect of wing tip
vortices within two minutes or less after passage
of Llarge airplanes s hazardous to Light
airplanes. This roll effect <c¢an exceec the
maximum counter roll obtainable in an airplare.

The turbulent areas may reamin for as Llong as
three minutes or mores depending on Wind
conditions, and may extend several miles behind
the airplane. Plan to fly slightly above or to
the upwind side of the other airplane's flight
pathe

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. Howevers

the Airman's Information Manual goes into
considerable detail for a number of wake
turbulence avoidance proceduress Use prudent

judgment and allow amole clearance time and space
following or crossing the wake turbulence of other
airpltanes in all takeoff, climb out, approach and
Landing operationss Be opservant 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 approximately ten seconds Longer than
normals, allowing the wheels to spin and dissipate
the freezing moisture. The landing gear should
then be <c¢ycted up, then douwn, wait approximately
five seconds anda then retract again. Cautior must
be exercised to insure that the entire operation
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is performed below Maximum Landing Gear Operating
Airspeed.

Use caution when Landing on runways that are
covered by water or slush which cause hydroptltaning
(aquaplaning), a nphenomenon that renders braking
and steering ineffective because of the Llack of
sufficient surface friction. Snow and ice covered
runways are also hazardous. The pilot shoulc also
be alert to the possibility of the tbrakes
freezing.

Use caution when taking off or Llanding ouring
gusty wind conditions, Also be aware of the
special wind conditions caused by buildings or
other obstructions Located near the runway 1in a
crosswind pattern.

MEDICAL FACTS FOR PILOTS
GENERAL

Modern industry's recorag in providing vreliable
equipment is very good. when the pilot enters the
airplane, he ovecomes an integral part ot the man=
machine system. He is just as essential to a
successful flight as tne control surfaces. To
ignore the pilot in ore-flight planning would bpe
as senseless as failing to inspect the integrity
of the control surfaces c¢r any other vital part of
the machines The pilot himself has the
responsibility for determining his reliapility
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 shows reaction times and causes
foolish errors due to inattention. In addition to
the most common cause of fatique, insufficient
rest and Lloss of sleeo, the pressure of businesss,
financial worries and family oproolems, can be
important contributing factorse. If your fatigue
is a tactor prior to a given flight, don't fly.,
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To prevent fatigue effects during long flights,
keep mentally active oy making ground checks and
radio navigation position plots.

HYPOXIA

Hypoxia in simple terms is a lack of sufficient
oxygen to keep the brain and other body tissues
functioning properly. There is wide inaividual
variation in susceptitility to hypoxiae In
aadition to progressively insufficient oxygen at
higher altitudes, anything interfering with the
blood's apility to carry oxygen can contribute to
hypoxia (anemias, <c¢arpon monoxide, and certain
drugsl). Also, alchohol and various drugs decrease
the brain's tolerance to hypoxiae

Your body has no duilt in alarm system to let you
know when you are not getting enough oxydaers It
is impossible to predict when or where hnypoxia
will occur during a given flight, or how it will
manifest itself. A major early symptom of hypoxia
is an increased sense of well—-being (referred to
as euphorial. This progresses to slow reactionse
impaired tninking apilitys, unusual fatigue, and
dull headache feeling.

The symptoms are slow but progressiver insidious
in onsets, and are most marked at altitudes
starting above ten thousand feet. Night visions
however, can Dbe impairea starting at altitudes
Lower tnan 10,000 feet. Heavy smokers may
experience early symptoms of hypoxia at altitudes
Lower than nonsmokers. Use oxygen on flights above
10,2300 feet and at any time when symptoms aprear.

HYPERVENTILATION

Hyperventilation or overbreathing, is a
disturbance of respiration that may occur in
individuals as a result of emotional tension or
anxiety. Under conditions of emotional stressy,
frights, or pains, Dwreathing rate may increase,
causing increased Llung ventitation, although the
carpon dioxide output of the body cells does not
inerease. As a results, carbon dioxide is "washed
out" of the blood. The mcst common symptcms of
hyoerventilation are: dizziness;, hot and cold
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sensationss tingling of the hands, legs and feet’
tetany, nausear sleepiness’; and finally
UNCONSCciousness.

Should symptoms occur that cannot definitely Dbe
identified as either hypoxia or hyperventilation
try three or four deep breaths of oxygen. The
symptoms should improve markedly if the concition
was hypoxia (recovery from hypoxia is rapid). If
the symptoms persists, dgiscontinue use of coxygen
and consciously slow your breathing rate until
symptoms clear and then resume normal breathing
rate. Normal breathing can oe aided by talking
aloud.

ALCCHOL

Common sense and scientific evidence dictate that
you not fly as a crew member while wunder the
influence of alcohol. Even small amounts of
alecohol in the human system can adversely affect
judgment and decision making avilities. FAR 91.11
states “(a) No person may act as a crew memper =
(1) within &8 hours after the <consumption of any
alcoholic beverage.”

Tests indicate that as a general rulee¢ 2 ounces of
alcohol at 15,000 feet produce the same acverse
effects as 6 ounces at sea level. In other words.,
the higher you get, "the higher you get".

DRUGS

Sel f~medication or taking medicine 1in any fornm
when you are flying <can be extremely hazardous.
Even simple home or over—the=counter remedies and
drugs such as aspirine, antihistamines, cold
tabletss, cough mixtures, laxatives, tranauilizers,
and appetite suppressors, may seriously impair the
judgment and coordination needed while flying,
The safest rule is to TAKE NO MEDICINE pefore or
while flying, except on the advice of your
Aviation Medical Examiner.

SCUBA DIVING

Flying shortly after any prolonged scuba c¢iving
could be dangerous. Under the increasedg pressure
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of the water, excess nitrogen is absorbed into
your system. If sufficient time has not elapsed
prior to takeoff for your system to rid ftself of
this excess gass, you may experience the bends at
altitudes even under 10,000 feet, where most light
nplanes flys

ADDITIONAL INFORMATION

In addition to the coverage of subjects in this
section, the National Transportation Satety Board
and the Federal Avaition Administration
periodically issue general aviation pamphlets
concerning aviation safety, and in greater detail.
These can ©pe optained at .FAA OQfficesr, 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

Wweather Info Guide for Pilots

Wwake Turbulence

Don'®t Trust to Luck, Trust to Safety
Thunderstorm = TRYW

IFR=VFR Ejther Way Disorientation Can be Fatal

10-18 ISSUED 6-2-86




	Home
	Cover
	Effective Pages
	Log of Revisions
	General
	Limitations
	Emergency Procedures
	Normal Procedures
	Performance
	Weight & Balance
	Airplane Systems Descriptions
	Handling, Service & Maintenance
	Supplemental Data
	Safety Information


