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THIS HANDBOOK INCLUDES THZ MATERIAL
REQUIRED TO BE FURNISHED TO THE PILOT
3Y CAR PART 3, AND (ONSTITUTES THE
FAA APPROVED AIRPLANE FLIGHT MANUAL.
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SECTION I
GENERAL

MCONEY M204J
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 data supplied by HMooney
Aircraft Corporation.

Section I contains information of general interest
to the pilot. Section IX contains definitions of
the terminology used in this Pilot's Operating
Handnook.

DESCRIPTIVE DATA
LANDING GEAR

TYPE: Electrically operated, fully retractable
tricycle gear with rubber shock discs. The main
wheels have hydraulically operated disc brakese.
The nose wheel is fully steerable 14 dearees left
or right of center.

Wheel B3SCeansnsccsnnaa?l /16 ina. (121.73 cmd
Wheel ThreadeaaaseaeesaaealdB8 3/4 in. (276.2 cm)
Tire Size:
OSPuascasnsasnnnnnnnnannnnea’radD X 5 (5 plyd
MadiNesencsaccaannannsnsennsadC0 x & (6 plyd
Tire Pressure:
NOSPanessensnnnssnnassnnsnssnsssnnnessé? PSI
Ma@iNeennssssannusansnncssannsennssnnsnssdl) PSI
Min. Turning Radius
{No brakes applied)eccanasanaactl fta (12.5 m)
ENGINE
Number of enginNPSuescsscescaansccccnnccsannsannal
Engine Manufacturereasssesesesa=esAVLE Lycoming
Model.------.--.-.-...............IO'369'A336D
Recommended TEBOessessanesssnsaseansas1830 Hours
TYDCussaannuanensnssaR€Ciprocating, aircooled,
fuel injectad.
Number of cylindersSeecececeassesaenaés Horizontally
npposed
Displacementeccescaaesadbl Cua Ine. (5%15.7 ccd
50r€ascsssansssnnssssnnnssea’dal25 Ina (13.02 cm)
Strok€scsceseansscncnannsaanbe3?75 Ina (11.11 ¢cmd
Comporession FatiCeecscsssssnsaseascannnneasaBersl

ISSUED 10-12-84 1-3
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MOONEY M20J
Fuel System
TYPCasnwunssnsssaansnassfuel Injection Flow
Hake;.-.--------------nunseﬂd"le qu-S-AD“
Fuel=Aviation Gasolin@.ecesesea10C or 100LL
min. grade
Accessories
Magneto0Sseassescsssanasssass3enNdix D4&LN 2021
or D4LN3021
Spar‘k Plugs..-.-Illllllllll18 MM X .750-20
Thd. Connection
AlternatOreccesesscsssPrestolite 12V, 404
Star‘ter---.---:------.---...Prestol"lte 12V
Ratings:
¥aximum Continuous Sea
Level EHP-RPM..-.-.-..-...---.-.200 - 2700
PROPELLER
Number‘--.------..--.--.-..-.---.-----...---..1
ManufacturPrecascescssnsananssnsnssassMclauleys*
Model NumbereeceseassassseeaB2D34C214/90DHB-15E%
Number of 2ladfSueesssscasasennsnsncassasanannnnd
Diamneteresccesscssesssaaxe 74.0 in. (157.9 cmd)*
Min. 73.0 in. (185.4 cm)*
TYPEaesnsanasncusunsanannsncnansalOnstant Speed
GOVErNiNgesessssansseaHydraulically controllied
by engine oil
Blade Angles 3 30 in. Sta.:
LOWaeeassusnsaeal33.9 degrees +/= .2 degreesx*
Higheeeaounoeenaa33.0 degrees +/= .5 degreesx*

*JPTION: Hartzell HC~-C2YK-1B3F/F7665A-3Q
73.0" (135.42 ecm) (No cutoff allowed)
Slade Angles: &30 jn. sta.
Low: 14.1 degrees +/=- .1 degree
High: 29.3 degrees to 31.3 degrees
3pinner: Hartzell No. A2295

FUEL
Minimum Fuel Grade (Color)e..«..100/1320 (Green)
100 LL (Blue)
Total CapacCityYeceancsaannnesnnnsaédb5s5 UsS. Gal.
(251.8 Liters)
(55.4 Imp. Gal.)

US3bleaaeesnnannsnsnnsncnnnsnensdbel UsSa Gale
(242.4 Liters)
(53.3 Impa. Gal.)

1-4 ISSUED 10-12-84
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MOONEZY M20J
OIL
Total 0il Capacityaesasmsse3 Qtse (7.57 Liters)
Oil Capacity Minimum for Flighteeeaassasad @tsa
(4.73 Liters)
oil Filterlll.ll..llI.l-lll.llll."-.?‘dll FLOH

C0il grades, specifications and changing
recommendations are contained in Section VIII.

MAXIMUM CERTIFICATED WEIGHTS

¥aximum Loading (unless limited by C.G. envelope)
Gross Height-lll'lqi--.--.-2740 Lbs. (1243 Kg)
8aggage Ar€Ascescanccassseaal2l Lbse {54a4 Kg)
Hat RatKeessnanscensncecensaeaell Lbs. (4-54 Kg)
targo (Rear Seats
folded DOWN)eeecsacesenannedid Lhse (154.2 Kg)

STANDARD AIRPLANE WEIGHTS

Basic Empty WeighteecaesssseesaeaeasSee Page 1-10
Useful LOATJceccsesscesnees¥aries with instaltled
equipment. See Section

VI for specific airplane

weight {(pg. 6-5).

CABIN AND ENTRY DIMENSICNS

Cabin Width (Maximum)eeseee®3e5 Ine {110.5 cm)
Cabin Length (Maxinumd)eeceeeseelld In. (290 cm)
" Cabin Height (Maximum)eaesessé4%eS Ina (113 cm)
Entry Width (Minimum)eeceeesa2%9.D In. (73.4 cm)
Entry Height (Minimum)eceeeea35.0 In. (88.9%9 cm)

BAGGAGE SPALE AND ENTRY DIMENSIONS

Compartment Widtheeeeseceeeeensdd INn. (60.92 cm)
Compartment Lengthecessscessee3s In. (883.9 cm)
Compartment Heighteeaeseiaeesee3d5 INn. (883.9 cm)
Compartment VoOlum@acesasaneal7ed Cue Fta (476
cubic meters)
Cargo Area (with rear
seat folded doWwndeaeeaeeseeee33.0 Cu. Ft. (.924
cubic meters)
Entry Height (Minimum)eeceeeas20.5 In. (52.1 cm)
Entry Widthiceeeeossnasseeaeal17.0 INna (43.2 cmd
Ground to Zottom of Sill.ice46.0 In. (116.8 cm)

ISSUED 10-12-84 1-5
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MOONEY M204
SPECIFIC LCADINGS TN

Wing Loading @ Maximum Gross
Weightuessesusenansnannnnssnalbal Lbs./3g. Ft.
(50.07 Kg/sq. m)
Power Loading @ Maximum
Gross Weightesesesnsessenanunnennsl13.7 Lbs./HP
(6.21 Kg/HP)

IDENTIFICATION PLATE

ALL correspondence regarding your airplane should
include the Serial Number as depicted on the
identification plate. The identification plate is
Ltocated on the left hand side, aft end of the tail
coners below the horizontal stabilizer leading
edge.

The aircraft Serial Number and type certificate
are showne

SYMBOLS, AS3REVIATIONS TN
& TERMINCLOGY )

GENERAL AIRSPEED TERMINOLOGY & SYMBOLS
g Acceleration due to gravity.

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

KCAS KNOTS CALIBRATED AIRSPEED = The
indicated speed of an aircraft,
corrected for position and instrument
arror. Calibrated airspeed is =2qual
to true airspeed in standard
atmaosphere at sea levela

KIAS KNOTS INDICATED AIRSPEED = The speed
of an aircraft as shown on its airspeed
indicator. IAS values published in
this handbook assume zero instrument T
error. ' :

KTAS KNOTS TRUE AIRSPEED - The airspeed of

an airplane relative to undisturbed
air.

1-6 ISSUED 10~-12-84
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MOONEY M20CJ

MAMEUVERING SPEED - The maximum speed
at which application of full available
aerodynamic control will not overstress
the airplane.

MAXIMUM FLAP EXTENDED SPEED = The
highest speed permissible with wina
flaps in a prescribed extended
position.

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

MAXIMUM LANDING GEAR OPERATING SPEED -
The maximum speed at which the landing
gear can be safely extended or
retracteda.

NEVER EXCEED SPEED or MACH NUMBER = The
speed limit 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 steady
flight speed at which the airplane is
controllable.

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

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

BEST RATE-OF-CLIMB SPEED = The

ISSUED 10-12-84 ‘ 1=7



SECTION I
GENERAL

MOONEY M20CJ
airspeed which delivers the greatest TN
gain in altitude in the shortest i
possible time with gear and flaps un.

ENGINZ POWER TERMINOLOGY

SHP BRAKE HORSEPOWER = The power developed
by the enginz.

Mee MAXIMUM CONTINUOUS POWER = The maximum
power for takeoff,normal,abnormal or emergency
operations.

il d HANIFOLD PRESSURE = Pressure measured

in the engine's induction system and
is expressed in inches of mercury (Hg).

RPM REVOLUTIONS PER MINUTE - Engine speed.
NRP NORMAL RATED POWER.
TN
ATIRPLANE PERFORMANCE AND FLIGHT PLANNING : )
TERAINQLOGY
Demon-— The velocity of the crosswind component
strated for which adequate control of the
Crosswind airplane during takeoff and landing
Velocity test was actually demonstrated during
certification. The value shown 1is not
considered to beé limiting.
Service The maximum altitude at which aircraft
Ceiling at gross weight has the capability of
climbing at the rate of 100 ft/min.
ENGINE CONTROLS & INSTRUMENTS TERMINOLOSGY
Propeller The control used to select engine
{ontrol speeda
,’/A\\

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

Mixture Provides a mechanical Llinkage to the
tontrol fuel injector mixture control to
1=3 ISSUED 10-12-84
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MOONEY Mz20J

control the size of the fuel feed
aperture, and therefore the air/fuel
mixture. It is the primary method to
shut the engine down.

An instrument that indicates rotational
speed of the engine. The speed is
shown as propeller revolutions per
minute (RPM).

The device that regulates the RPMK of
the engine/propeller by dincreasing or
decreasing the propeller pitch, through
a pitch change mechanism in the
propeller hub.

METECROLOGICAL TERMINOLOGY
Above ground level.

Altitude as determined by pressure
altitude and existing ambient
temperature. In standard atmosphere
(I3A) density and presure altitude are
equal. Ffor a given pressure altitude.,
the hiagher the temperature, the higher
the density altitude.

The number actually read from an
altimeter when, and only when, the
barometric subscale has been set to
2%9.92 inches of mercury or 1013.2
millibars.

INTERNATIONAL STANDARD ATMOSPHERE
assumes that (1) The air is a dry
perfect gas; (2) The temperature at sea
level is 15 degrees Celsius (39 degrees
F)? (3) The pressure at sea level is
29.92 inches Kg (1913.2 mb); (4) The
temperature yradient from sea level to
the altitude at which the temperature
is =56.5 degrees C (~89.7 degrees F) is
-0.00192 degrees € (-0.003544 degrees
F) per foote.

OQUTSIDE AIR TEMPERATURE - The free air

ISSUED 10-12-84 1-9
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static temperature, obtained either
from inflight temperature indications
or aground meteorological sources. It
is expressed in degrees Celsius
{previously Centigrade).

The indicated pressure attitude
corrected for position and instrument
error. In this handbook, altimeter
instrumant errors are assumed to be
zero.

Actual atmospheric pressure at field
elevation.

WEIGHT AND BALANCE TERMINOLOGY

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

The actual weight of the airplane and
includes all operating eguipment
including optional equipment) that has
a fixed location and is actually
installed in the aircraft. It includes
the weight of the unusable fuel and
full oil.

The point at which an airplane would
balance if suspended. 1Its distance
from the reference datum.is fcund by
dividing the total moment by thes total
weight of the airplane.

The arm obtained by adding the
airplane's individual moments and
dividing the sum by the total weight.

Center of Gravity expressed in percent
of mean aerodypamic chord.

The extreme center of gravity locations
within which the airplane must be
operated at a given weight.

ISSUED 10-12-84
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MAC Mean Aerodynamic Chorde.
Maximum The maximum authorized weight of the
Weight aircraft and its contents as listed in

the aircraft specifications.

Moment The product of the weight of an item
multiplied by its arm. (Moment divided
by a constant is used to simplify
balance calculations by reducing the
number of digits.)

Reference An imaginary vertical plane from which
Datum all horizontal distances are measured
for balance purpcses.

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

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

nusable Fuel remaining after a runout test has
Fuel been completed in accordance with
governmental regqulations.

Usable Fuel available for airplane propulsion.
Fuel

Useful The basic empty weight subtracted from
Leoad the maximum weight of the aircaft.

This load consists of the pilot, crew
if applicable, fuel, passengers, and
baggage.

ISSUED 10-12-84 1-11
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MEASUREMENT CONVERSION TABLES
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10.028 cubic meter H
10.765 cubic meter !
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———— -
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11 fluid ounce i129.573 milliliters H
11 pint 10.473 Liter !
i1 quart. IC.%46 Liter H
11 gallon 13.785 Lliters H
 eeeeceeccccccce————— —_—
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T TTTTTUOLUME OR CAPACITY (CONT.) T
1

R —— - — - - - - - e - .- -
! U.S. Customary } Wetr1c Equivalents

{ Dry Measure H

] 1

loecocccccccccca - -—-— e -- P P S T L -——-—— -
11 pint 10.551 Liter

{1 quart 11.101 Lliters

I —emmmcce——————— | cieeem—————————
IBritish Imperialiu. 8. 1 ketric
ILtiquid and dry JEquivalents [Equivalents

'Measure

e = —ceo-—- -
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T Tt weIgWt 7T
L]

g g g g g - - —— - - - - - .- - - - - - - - -
lUa $. Customary t¥etric Equivalents

tUnit (Avoirdupois) !

—————————— B VUL
{11 grain 1664.798%1 milligrams

11 dranm 11.772 grams

11 ounce 128.350 grams

11 pound 1453.59237 grams
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SECTION 1II
LIMITATIONS

MOONEY M20J
INTRODUCTION

Section II includes operating limitations.,
instrument markings, and pbasic placards necessary
for. the safe operation of the airplane, its
engine, standard systems and standard equipment.
The limitations included in this section have been
approved by the Federal Aviation Administration.
dhen applicable, limitations associated with
optional systems or equipment such as autopilots
are included in Section IX.

=
o
—
agl

1

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 used,
ample margins should be observed to¢
allow for the airspeed calibration
variations between the normal and
alternate static sources as shown 1in
Section V.

Your. #ooney is certificated under FAA Type
Certificate Ho. 2A3 as a Mooney M20J.

AIRPLANE FLIGHT MANUAL FAA APPROVED
2=2 ISSUED 10-12-84



SECTION 11
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MOONEY M20J

AIRSPEED LIMITATIONS
Airspeed Llimitations and their eperational’
significance are shown 1in Figure 2-1. This
calibration assumes zero instrument error.

| | SPEED |KCAS IKIASY REMARKS !
] 1 1 [} 1 1
| SRR | leocee lcecew | ceececvcacoececccacaseocae 1
v INever Exceed} H Do not exceed this !
I NE |Speed 1195 }198 {speed in any !
i i ] | Joperation. !
lcmoem | | D D |
HA'A I Maximum ! H I1Do not exczed this |
! NO }Structural | H lspeed except in !
| ICruising H H !smooth air, and H
H iSpeed 1174 }176 jthen only with H
! ! H H lcaution. H
| [ FENNUUOIE DR ceccc—————— i
1Y !Maneuvering | ! i !
1A {Speed at ! i i i
! ! lbe/K3e. ! H I1Do not make full or|
! ! 1941/8380 1 95 | 97 labrupt control !
! i 225071021 {103 {105 |movements above H
! ! 247071120 1108 1110 !this speed. H
! V274071243 1114 1116 | !
] i 1 ¥ 1 1
| | e e P S —— 1
v IMaximum Flap} | I1Do not exceed this |
! FE |Extended ! H lspeed with flaps in}
H 1Speed 1169 1115 }full down position.]
1 ] 1 ] 1 1
| Q. | . | [Py (I S S Sy g S ——— 1
v 'Hax1mum H H IMaximum speed at H
! LE {Landing Gear} ! Iwhich the aircraft |
H |Extended | i lcan be safely flown}
H ISpeed 1130 }132 jwith the landing !
! H | ! lgear extended. !
Y B i
1y IMax. Speed | ! 1Max. speed at which]}
! LO |for GBear H ! Ithe ldg. gear can |
1(EXT) |Extension 1130 1132 [(be safely extended.)
| B U N D i
v !Max. Speed | ! iMaximum speed at !
! LO {for Gear H H Iwhich the landing |
{1 (RET) |Retraction 104 }197 !gear can be safely |
i i i i fretracted. !
| cccccc—————— N [ i
FAA APPROVED ATRPLANE FLIGHT MANUAL
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MOONEY M20J

fMaximum !
1Pilot Window!
10pen Speed }130
1 1

1

- - -

AIRPLANE FLIGHT MANUAL
2-4

1Do not exceed this }
!speed with piloet |

132 }jwindow open. H
1 ]

]

FAA APPROVED
ISSUED 10-12-84
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LIMITATIONS

‘MOONEY M20J

AIRSPEED

INDICATCR MARKINGS

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

MARKING

IWhite Arc

1 (Full Flap
|10perating
1Range)

{Green Arc
1 {Normal
10perating
'Range)
'Yellow Arc
1(Caution
1Range)

|Red Linsg
| S p——

FIGURE

FAA APPROVED

176-198

- D s v o P D - — T et ot DA SRR e ALMn MG R e e

2=2

ISSUED 10-12-84

2-17-88

SIGNIFICANCE

lLower Limit is maximum
lweight Vso in landing

lconfiguration.
lis maximum speed permis-

Upper Limit

lsible with flaps extended.

1
R b - - - -
1
1

}Lower Limit is maximunm
lweight Vs with flaps re-
{tracted. Upper Llimit is

Imaximum structural cruising

}speed.

'Ooerat1ons must be con-
lducted with caution and
'only in smooth aira.

'Max1mum speed for all
.operat1ons.

AIRSPEED INDICATOR MARKINGS

ATIRPLANE FLIGHT MANUAL
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SECTION II
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MOONEY M20J

POWER PLANT LIMITATIONS
Number of ENgineSeacsecvssnsasessnsannncancncnanal
Engine ManuUufacturereacessssssscssssasssAVCO LYcOming
Engine Model NuUMbelrascesscssccccnsenasall=360-A386D
Engine Operating Limits for
Takeoff and Continuous Operations:
MaXiMUM POWEleessasansnssssscscncsnnensveacll BHP
¥aximum Engine SpPeedecessscevensasseeasl? 00 RPH
Transient Engine RPH LiMmitececnesaea2970 RPM for
3 seconds or less
Maxe Cylinder Head Temperatureee..475 Degrees F
(245 Degrees ()
Yaximum Oil TemperaturCecasecsssesead4S Degrees F
(118 Degrees C)
0il Pressure
Normal Dperating-..--.-..-----------;-30-80-?31
Minimum (IDLE ONLY)uueeesccecccccscennennad)d PSI
faximum (cold Oild)ececescccsancsscacneneaall0 PSI
Fuel Pressure

Fuel Grade (Color)eccnccscesenseaesnsel00/130 (Green)
"100LL (Blue)
Number of ?ropellers----..----....----.--.-.-.---1
Propelier ManufactureérecesscanssannasenastcCauleyx
Propeller Model NumbelaaeasaaaB2D340214/90DHB=16E*
Propeller Diameter:
MiNueesoenevasnnenanscsennanns?sa0 INn.a (185.4 cm)*
Max. (No cutoff allowed).eea74.0 INn. (187.9 cm)*
Propeller 3lade Angles 2 30 In. sta.:
LOWesnusaeauanunseal3.9 Degrees +/- .2 Degreesx*
Hicheseaesunansanead33.3 Degrees +/- .5 Degreesw
Propeller Operating LimitSeesnsccacseasaeena2?700 RPM

*0PTION: Hartzell HMC-C2YK-1BF/F7856A-30Q
7340 In. (185.4 cm) (No Cutoff Allowed)
Low: 1441 +/= .1 Decree
High: 29.3 Degrees to 31.3 Degrees

120LL fuel is calibrated at 5.82 Llb/gal.
100/130 octane fuel is calibrated at 6.0 Lb/gal.

AIRPLANE FLIGHT MANUAL FAA APPROVED
2-6 ISSUED 10-12-84



SECTION II
LIMITATIONS

MOONEY M2DJ
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[}
No cutoff allowed on propeller when

de-ice boots are installed.

FAA APPROVED
ISSUED 10-12-84

AIRPLANE FLIGHT MANUAL
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SECTION I1I
LIMITATIONS

MOONEY M204

POWER PLANT INSTRUMENT MARKINSGS

{ TYELLOW AR’ ! FQ:EN ARC } REDLINE |
} INSTRUMENT |} (CAUTION ! NORMAL | MAXIMUM }
H ! RANSGE) . OPERATING | LIMIT |}
i [] 1 [] ]

_____________ | R [ ||
1Tachometer 115006-1950 [1950-2700C 12700 RPM |}
S I i
ICylinder Head! ! 300-450 H 475 |
|Temperature | ! begrees F |Degrees F|
H ! 1 149-232 H 246 H
i ! I (beg. C) I (Deg. ©)!
| [P !
104t ! I 150=245 ! 245 |
|Temparature |} | Degrees F }iDegrees F}
H H ! 65-118 ! 118 /
! ! ! (Deg. £) | (Deg. O
lemcccecc——- S D, i
10it 1 (IDLE ONLY)| ! !
|Pressure 125 = 60 165-90 PSI 1100 pPSI |
! ! % *% 1 1 1
] [ ] ] ]
] - (] (] [] ]
leccercccccaoe - | [ — [ [ ———— | ]
1Fuel lradial Red ! H H
}Pressure {Line Min. |} 14-30 PSI |} 30 PSI |
! ;14 PSI ! ! !
[] 1) i 1 '
| mmme | cceccccen-- | O —— | R ——
* Yellow arc (starting and

WAPM=UD FANGE) sasecansvsasssnsassnansnee?0=100 PSI

*x*Radial red line (minimum idling)eesenaansa25 PSI

nefer to AVCO Lycoming Engine
Maintenance and QOperators Manual Section
on Engine Specifications and Jperating
Limits for recommended cruise power and
temperature limitations.

AIRPLANE FLIGHT MANUAL FAA APPROVED
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SECTION II
LIMITATIONS

MOONEY M20J
WEIGHT LIMITS

Maximum Weight (takeoff
and landing)sesseseasssacessexa2?740 Lb. (1243 Kgz.)
Maximum Weight in Baggage
'\:ompartment.'.l.ll--l...-.-..120 Lb. (54.4 Kg') a
fus. Sta. 95.5
Maximum Weight in Hatratkeaasaa10 Llb. (4.54 Kga) &
Fuse Sta. 11%.0
Maximum Weicht in Cargo Area
(Rear seats folded downN)uiaeasasea34sl Llbs. (154.2
Kg) & Fus. Sta. 70.7

CENTER OF GRAVITY (GEAR DOWN)

Most Forward—=41.0 In. (Fus. Sta. in INa.)

1304% MACueceenaaanaanseannanaannansanasnansa2e’d Llba
(1021 Kga)

Intermediate Forward=41.8 In. (Fuse. Sta. in In.)

1447% MACeueeanannasaansnsnnnssansaasnnanaadi?70 Lb,
(1120 Kg.)

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

20-1% MACIIIIII.'I.II..IIIIIIII-IIIIIIIIII2740 lb.
(1243 Kg.)

Aft Gross=5D.1 IN. (Fus. Stae. in IN.)

38-?% HAC--------------------------------.2745 Lb.
{1242 K3.)

MAC (at Wing Stas 93e¢83)ccanccccsnncaasas’i?.18 In.

Datum (station zero) is 5 inches aft of the center
line of the nose gear attaching bolts, and 33
inches forward of the wing leading edge at wing
station 5%.25.

NOI3E LIMITS

The certificated noise level for the M20J at 2740
lbse (12432 Kg«) maximum weight is 74.0 dB8 (A). No
determination has been made by the Federal
Aviation Administration -that the noise levels of
this airplane are or should be acceptable or
unacceptable for operation at, into,r or out of,
any airgorte.

MANEUVER LIMITS

FAA APPROVED AIRPLANE FLIGHT MANUAL
ISSUED 10-12-84 2-9



SECTION II
LIMITATIONS

MOONEY M20J

This airplane must be operated as a Normal
Category airplane. Aerobatic mansuvers, including
spins, are prohibited.

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

1111711111117

/77 WARNING///

1111111177171/
Takeoff maneuvers, prolonged sideslips
or steep descents when the selected fuel
tank contains Lless than & gallons (48.0
lbs., 30.3 Lliters, 4.5 IMP. Gal.) of
fuel have not been demonstrated and may
cause loss of power.

z
(=]
-
m

| R —— [ .
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

Maximum Positive Load Factor
Fleps Up-----.--.---'--l----------------+3-8 Se
Flaps Down (33 DegreesS)aacsssaasnsasasasat2s0 go
Maximum Negative Load Factor
Flaps Up----..--.-.......-.---------.---‘1.5 Qe
Flaps DOWNeccsassasanasasansasassaanannssled Jo

KINDS OF QOPERATION LIMITS
This is a Normal Category airplane approved for
VFR/IFR day or night. operations when equipped in
accordance with FAR %91.

DO NOT OPERATE IN KNOWN ICING CONDITIONS.

ATRPLANE FLIGHT MANUAL FAA APPROVED
2-10 ISSUED 10-12-84



SECTION II
LIMITATIONS

MOONEY M20J
Autopilot Limitations = See Section IXe.

FUEL LIMITATICAS

o
o
-
m

1
A reduced fuel quantity dindicator is
installed in each tank. The bottom tip
of these indicators shows the 25 U.S.
gallon (24.7 Lliters) (20.8 1IMP., Gal.)
usable fuel level in each tank.

=
(=}
3
m

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

Standard Tanks (2) 33.25U.Sa
Gale €3Chacesancsensasassnnsnnsnsesall25.9 Liters)
(27.7 Imp. Gala)
Total Fuel: 66.5 WUaeSe GAlesaseesess(251.8 Liters)
(55.4 Impe. Gala)
Usable Fuel: 64.0 UuaSe Galauneaeeeea(247.4 Liters)
(53.3Imp. Gal.)
Unusable Fuel:22.5 UaSe GaAlacaseaasnasa(3.5 Liters)
(2.1 Imp. Sala?

Fuel Srade (and Color): 100/130 minimum grade
aviation fuel (green). 100LL (low lead) aviation
fuel (blue) with a lead content limited to 2 cc
per gallon is alse approved.

LR R T

~ CAUTION ~
To reduce the possibility of ice
formation within the aircraft or engine
fuel system it is permissable to add
ISO=-PROPYL. alcohol to the fuel supply in
gquantities NOT TO EXCEED 1% of the total

FAA APPROVED AIRPLANE FLIGHT MANUAL
ISSUED 10-12-84 2-11
Rev A 2-17-88



SECTION II
LIMITATIONS

MOONEY M20J

fuel volume per tanke DO NOT add other
additives to the fuel system due to
potential deteriorating effects within
the fuel system.

OPERATING ALTITUDE LIMITATIONS

If this airplane is not equipped with an approved
oxygen system and flight operations above 12,500
feet are desired, this airplane must be, (1)
eguipped with supplemental oxygen 1in accordance
with FAR 23.1441, (2) operated in accordance with
FAR 91 or FAR 135.

OTHER INSTRUMENTS AND MARKINGS The following
standard equipment is vacuum operated.

1. Artificial horizon.

2. Directional 5yro.

ATRPLANE FLIGHT MANUAL FAA APPROVED
2-12 ISSUED10-12-84



SECTION II
LIMITATIONS

MOONEY M20J

DECALS AND PLACARDS

CABIN INTERIOR
The following placards must be installed inside
the cabin at the Locations specified.

OPERATIONAL LIMITATIONS

THIS AIRPLANE MUST BE OPERATED AS A NORMAL CATEGORY AIRPLANE
IN COMPLIANCE WITH THE OPERATING LIMITATIONS STATED IN THE FRORM
OF PLACARDS, MARKINGS AND MANUALS. NO AEROBATIC MANEUVERS,
INCLUDING SPINS, ARE APPROVED. MAXIMUM SPEED WITH LAND

GEAR EXTENDED, I32 KiAS. MAXIMUM SPEED TO RETRACT GE,

107 KIAS. MAXIMUM SPEED TO EXTEND GEAR, 32 KIAS. IAX“
MANEUVERING FLIGHT LOAD FACTOR~FLAPS UP +3.8,-15; DN +20, -0.

!
2
3
4.
S.
6.

EMERGENCY MANUAL GEAR EXTENSION

. PULL LANDING GEAR CIRCUIT BREAKER.
. PUT GEAR SWITCH IN GEAR DOWN POSITION.
. PUSH RELEASE TAB FORWARD AND LIFT UP RED HANDLE.

PULL T-HANDLE STRAIGHT UP (i2 TO 20 INCHES).

. ALLOW T-HANDLE TO RETURN TO ORIGINAL POSITION.

REPEAT UNTIL GEAR DOWN LIGHT COMES ON (12 TO 20 PULLS).
IF TOTAL ELECTRICAL FAILURE ~SEE MECHANICAL INDICATOR.

T

CAUTION

. TURN OFF STROBE LITES WHEN TAXIING NEAR OTHER ACFT OR

WHEN FLYING IN FOG OR IN CLOUDS. STD POSITION LITES MUST
BE USED FOR ALL NIGHT OPERATIONS.

N CASE OF FIRE TURN OFF CABIN HEAT.

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

On Left Side Panel

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

T ] CONTROLS RUN-UP DOOR

A} FUEL PROP WINDOW

g INSTRUMENTS  WING FLAPS RAM AIR
TRIM SEAT LATCH MIXTURE
COWL FLAPS BELT/HARNESS BOOST PUMP

o F

F | CONDUCT TRIM CHECK PRIOR TO FLIGHT,

F | SEE PILOT'S OPERATING HANDBOOK.

L | BELT/ HARNESS MIXTURE GEAR

D| FUEL WING FLAPS PROP

Gl BoosT PumP RAM &R

Console Below Controls

FAA APPROVED

ATRPLANE FLIGHT MANUAL

ISSUED 10-12-84
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SECTION II
LIMITATIONS

MCONEY M20J

PULL FOR
ALTERNATE
STATIC SOURCE

DO NOT OPEN
ABOVE 32 KIAS

On Lower Left
Instrument

On Pilots Window
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 AIR l PARK BRAKE COWL FLAPS , e
PULL ON PULL ON PULL OPEN ! :

On Lower Console Below Controls

«@m PUSH TO RELEASE @ @ :
PHONE

Between Seats on MIKE

Emergency Gear Lower Left |
Extension Release Instrument Panel ‘

ENCODER | warRNmG: ELT
ON ON

FOR AVIATION

EWERCENCY

m o
OFF OPEMATION  ARM

UNLAFQL

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

AIRPLANE FLIGHT MANUAL ) FAA APPROVED
2-14 ISSUED 10-12-84



SECTION II
LIMITATIONS

MOONEY M20J

A SELECTOR »

TANK
1212
LITERS

o« OFF

A SELECTOR »

@ 121.2

« OFF

FUEL
/A SELECTOR s

@

(Standard)

(Optional)

Floor Board Aft
Of Console

FUEL DRAN

PULL UPEN

Floor Board Fwd Of
Pilot Seat

On Magnetic Compass

PANEL LIGHTS

GLARE PANEL

N\

RED
WHITE

On Retract Tube

; ‘ (Displayed thru window on
glagdl:to 11;{::;2{ floorboard when LDG. GR.
——— is retracted.)

DO NOT
SLAM DOOR

Eu‘r ot am R
) A

“__ ‘ P Above Inside
o Door Handle

i ooen | 1 | oown AUXILLARY EXIT
° DO NOT OPEN IN FLIGHT

On Lower Engine ‘
Control Console

FAA APPROVED
TSSUED 10-12-84

TO OPEN- PuLL OFF COVER, PULL
WwrITE KNUB, LIFT UP HANDLE
{LATCH DOUR WITH QUTSOE HANDLE)

i Above Inside
lBaggage Door Handle

ATRFLANE FLIGHT MANUAL
2-15



SECTION II
LIMITATIONS

MOONEY MZ20J

FLAPS UP F 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

DO NOT EXCEED 10 LBS (4.5 Kg} IN THIS COMPARTMENT
WARNING: USE FOR STOWAGE OF LIGHT SOFT ARTICLES ONLY '
- SEE AIRCRAFT LOADING SCHEDULE DATA
FOR BAGGAGE COMPARTMENT ALLOWABLE

Above Baggage Compartment On Hatrack Shelf.

DO NOT EXCEED 120 LBS X

. (544 Kg) N THIS COMPARTMENT
WARNING: ARCRAFT LOADING SCHEDULE DATA l
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

ATRPLANE FLIGHT MANUAL FAA APPROVED
2-16 ISSUED 10-12-84



SECTION 1II
LIMITATIONS

KOONEY M20J

PUSH GEAR UP GLARE

SHIELD PANEL
Under Right Radio

Panel (Fuses)
GR SAFETY  GEAR DN
BY PASS

BUS BATT
Upper Center

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. l

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

TIRE PRESSURE 30 LBS.

On Main Gear Doors

FAA APPROVED ' ATRPLANE FLIGHT MANUAL
ISSUED 10-12-84 2-17



SECTION II
LIMITATIONS

MOONEY M20J

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 OPTIONAL .

FUEL-100 (GREEN) OR |
100 LL (BLUE) MIN OCT:

On Fuel Tank Caps
— = 26.6 IMP GAL USEABLE
OPTTONAL

l TOWING. LIMITS I DO NOT PUSH |

IN On Leading Edge of
DO NOT EXCEED ' Horizontal Stabilizer
O LTS and Trailing Edge of

On Nose Gear Leg Both Sides of Rudder

NO STEP

On Inboard End Of Flaps, Wing Leading
Ed;ges and Wing Ahead Of Flaps

HOIST POINT

On Underside of Wings (2 plcs)

ATRPLANE FLIGHT MANUAL FAA APPROVED
2-18 ISSUED 10-12-84



SECTION II
LIMITATIONS

MOONZY 120J

INFORMATIONAL:

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

IMPORTANT  INSTRUCTIONS

ALWATS ADD WATER - KEVER ADD ACID.
NEVER FILL OVER BAFFLE NOR MORE THAW
1/4” OVER THE TOPS OF SEPARATORS.

FULLY CHARGED SPECIFIC GRAVITY - 1.275

WHEN SP. GR. 1228
CHARGING RATES:

::',lf‘:""g: :E“":';".:‘:,uu e START - 4 AMPERES  FINISH - 2 AMPERES

O RIMOVING BATTERY MAXIMUM TEMPERATURE ON CMARGE - 120° ¥ (49¢ C)

KEEP CHARGED — PREVENT FREEZING

TARE SHOULY BE TAKER NOT TO SPILL BATTERY
ACTD wiEd SERVICING OR REMOVING BATTERY

Above Battery On Aft Side
Baggage Compartment
Bulkhead

[

AIR VENT
— OPEN ——

Front Center of
Control Wheels

On Headliner Near
overhead shutoff valve.
) Dim OfFF BRT ]

CABIN LIGHT

:On Headliner By
i Interior Light Switches

FAA APPROVED AIRPLANE FLIGHT MANUAL

ISSUED 10-12-84
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SECTION IIX
LIMITATIONS

MOOMEY M20J
OPTIONAL: N

See Saction IX Supplements For Optional Placards
Required.

AIRPLANE FLIGHT MANUAL FAA APPROVED
2-20 ISSUED 10-12-84



SECTION III
EMERSENCY PROCEDURES

MOONEY M20J

TABLE OF COMTENTS
TITLE PAGE

INTRODUCTIONucasseasasencscaansannanassssnansssan’d™?d
ANNUNCIATOR PANEL WARNING LIGHTSeessssnsnacasas3=3
ENGINE eeaascascsscsssacsssassnscsasssannsnanancssss—é
POWER LOSS=DURING TAKEOFF ROLLecesccsasssansa3d~é
POWER LOSS~AFTER LIFTOFF & DURING CLIMBawuana3—éd
POWER LOSS = IN FLIGHT ueuecsasccsscsansnsssoald~b
AIR START PROCEDUREesassassassnssscsasasasasaeld=s
ENGINE FIRE = IN FLIGHT eeesasscscscsnssancannans3=5
ENGINE ROUGHNESS:esesenasscesssesasssnsnsancasi~d
HIGH CYLINDER HEAD TEMPERTUREaeeesecacansazsald=é
HIGH OIL TEMPERATURE.I..l-.II..I..I.-..Il.l.ls-T
LOW OIL PRESSUREesesseasacassasnsancnassnssnseasald™?
ENGINE DRIVEN FUEL PUMP FAILUREaesesenznccaaald™?
SMOKE AND FIREeseaesscecnsassssccsasscsssssssrasi~f
ENGINE FIRE = GROUNDseeescseasscesscsccnsanscsald—8
ELECTRICAL FIRE =~ IN FLIIGHTea2cesscscscscscssses—8
EMERGENCY DESCENT PROCEZDUREassscaasanusnansvnasd=8
GLIDEaasseecseascnsasasanacanssncssanassnsannsseasd~10
LANDING EMERGENCYeeeeceacscsacasncesansassnnnaald=10
POWER OFF = GEAR RETRACTED OR EXTENDEDeeeasa3-10
POWER ON = GEAR RETRACTEDecesncsscscsscscssas=11
SYSTEM cMERGENCIESeeecceccccaneancscccccnncasanai=l1
PROPELLEResececcscsccacsscsesasasasncsnanncsanssnsi~11
FUELeeoesasecsssacsacensasnnsnsasssosnanassnassssi=l
ELECTRICALcccasensconscanansnsanssossannssanaancid—11
LANDING GEARecsesensnscscnnssnsenssasscasnanas=12
OXYGENaeeaseuasasssssssssnsssncasnssnnnsannad~lé
ALTERNATE STATIC SOURCEceesaaccsasssssaseaacsssi=1é
UNLATCHED DOOR IN FLIGHT eeveccsosucscesacacaaald=lé
ICE PROTECTIONeesesesssnccncsasascannnsansncnnead=15
EMERGENCY EXIT OF AIRCRAFTevescessscsscnnsnasad=l5

SPINSsasssussusascnssannnacunsanaanscancnsnsceecs~1b

OTHER EMERGENCIESveeesccccscsaceene3=17/3-18 BLANK

ISSUED: 10-12-84



SECTION III )
EMERGENCY PROCEDURES

MOONEY M2CJ

INTRODUCTION

This section provides the recommended procedures
to follow during adverse flight conditions. The
information is presented to enable you to form, in
advance, a definite plan of action for coping with
the most probable emergency situations which could
occur in the operation of your airplane.

As it dis not possible to have a procedure for all
types of emergencies that may occur, it is the
pilot's responsibility to use sound judgement
based on =experience and knowledge of the aircraft
to determine the best course of action.
Therefore, it 1dis considered mandatory that the
pilot read the entire manual, especially this
section before flight.

when applicable, emergency procedures associated
with optional equipment such as autopilots are
included in Sec¢tion IX.

1 1

[l 1

i NOTE |}

1 1

| S ——— ]
All airspeeds in this section are
indicated (IAS) and assume zero
instrument error- unless stated

otherwise.

3=-2 ISSUED 10-12-84



SECTION III
EMERGENCY PROCEDURES
MOONEY MZ20J

ANNUNCIATOR PANEL WARNING LIGHTS

WARNING LIGHT

Gear Unsafe

Left or kRight
Fuel Low

VAC (Flashing)

VAC (Steady)

Attitude
unreliable

illuminated.
and/or
rracticable.

checked

Volts (Flashing?

Volts (Steady)

RAM Air

Start Power ON-

ISSUED 10-12-84
Rev A 2-17-88

and

FAULT & REMEDY

Landing gear is not in fully
extended or retracted position.
Refer to "Failure of landing
gear to extend electrically"”
procedure on page 3-12 or
"Failure of Landing Gear to
Retract"™ procedure on page 3~ 13

2 172 to 3 callons of usable
fuel remain in the respective
tanks. Switch to fuller tank.

Suction is below 4.25 inches of
MEercury.

Suction is above 5.5 inches of

Mercurye.

oot T 1

] 3

I oNOTE |

i
directional gyros are
when VAC light is
Vacuum system should be
adjusted as soon as

Low voltage. Refer to
"Alternator Low Voltage" on page
3-10.

Overvoltage or trippage of
voltage relay. Refer to
"Alternator Failure” on page
2-10.

RAM air is on (when landing gzar
is extended); close before
landing.

Switch or relay has
malfunctioned and starter is

3-3



SECTION III
EMERGENLCY PROCEDURES

MOONEY M204

energized. Flight should be
terminated as soon as
practicable. Engine damage may
result. :

ENGINE
POWER LOSS = DURING TAKEOFF ROLL

Throttl€eseancnsusnnnssnsnsnsnsnsnnnnnsannnss CLOSED
srakinglIlllllII.III.II.I.IIllIIlllllIlllllMaximum
Fuel SeleCtOreuusssscescsnnsannnannnasnssnsnnnneudFF
Magneto/Starter SwWitChacesssasssansssnnnnncansslFF

MaStElecussusessnsnsnsnsunnnuansnasnsennnnnsnnanneJFF
POWER LOSS = AFTER LIFTOFF AND DURING CLIMSB

Lower nose, establish best glide speed. )
Fuel selectOlreaanananaaas0THER TANK (fullest tank)
Throttleeeesesesnennssnncnnasanaansnasafull FORWARD
RiXtUr€eausssussesnesssannasnnnnanssnanenaFuUull RICH
Magneto SWitCheessesvesanseanaanuaannanannnnsa30TH
PropellerccacacccscccncsncnnnscsnnnnnanannalHigh RPM
High BOOSteesscessscannascasncascsncnnancsannnnnsalN

If engine does not restart, proceed to POWER OFF
LANDING, page 3-10.

POWER LOSS = IN FLIGHT

Immediately upon noting any condition that could
eventually lead tc an engine failure (loss of oil
or fuel system presure, or rough engine operation)
sperform the following checks if time and altitude
permita.

Low Fuel GuanNtitYaeaecessuessessnsssaafFuel selector to
fullest tank

Low Fuel PressuUr€escessssesssAuxas fuel pump on-off
if no improvement noted

Mixture ControleecssseesassansanansnssasansFull RICH

Magneto/Starter SwitCheeesaasaaaSwitech to LEFT and
RIGHT single magneto

operation; if no improvement,

’ switch to BOTH

3=4 ISSUED 310-12-84
Rev A 2-17-88
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SECTION III
EMERGENCY PROCEDURES

MOONEY 204

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

AIR START PROCEDURE

ThrottlecaessanenaenannnnannsenssasOPEN 1/4 Travel
Propellefeccssesscesncacnnnsnasansnnnnnnnansd? 00 RPM
Fuel PreSsSUr@eueasscecssssssensssanssssnnsnsnennslHECK
If no fuel pressur2 is noted:
Fuel Eoost Pump...-.-....-................-.....ON
Fuel SelectOreaacensaana0THER TANK (fullest tank)
Magneto Starter/Switch .aueeeseessaaslheck on "BOTH"
MiXtUlrCuaencsnnanasanannesaslIDLE CUTOFF (Initially)
MixtureeeaceesenacaaeaaaAdvance slowly toward RICH
until engine starts
When engine startSceacessessecsseRetard throttle to
desired power setting

B300SteccncncncscsssnsncnnsnncncnnnnnnnnannasannsnsdFF

Re-establish cruise power and RP¥ - then lean
mixture as required.

If engine does not restart establish best glide
speed and proceed to POWER OFF LANDING, page3-10.

ENGINE FIRE-IN FLIGHT

Fuel Selector ValVE€saceenssosannnssessncncsanseannlFF
ThrottleacasecssscenanannnannaaesalLOSED (Full Aft)
Mixture ControlesescceansasaIDLE CUTOFF (Full Aft)
Magneto/Starter SwitchecesesceasencncsnannnsnanalFF
Cabin Ventilation & Heating ControlSeceeeeeeas CLOSED
(Controls Forward)

Landing G€a8leceesssenessssasaaD0OYN Oor UP, depending
on terrain

Wing FlapSeaeassescancnnannneseaa EXTEND, as necessary

4
o
por]
m

If fire 1is not extinguished, attempt to
increase airflow over the engine by
increasing glide speed and open <cowl
flaps. Plan a power off Landing as
described 1in this section. Po not
attempt an engine restart.

ISSUED 10-12-84 3=5
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ENGINE ROUGHNESS

1111111111117

///WARNING///

1111111111117
The engine may quit completely when one
magneto is switched off, 1if the other
magnheto is faulty. If this happens.,
close throttle to idle and mixture to
idle cutoff before turning magnetos ON
to prevent & severe packfire. wWwhen
maghetos have been turned back on,
proceed to POWER LOSS - IN FLIGHT on
page 3=4.

Severe roughness may be sufficient to cause
propeller separation. Do not continue to operate
a rough engine unless there 1is no other
alternative.

Engine INStrumMenNtSesscaccesssessssssnasasesnss CHECK
Fuel Selector..ll.'lllllll.-..llll.ll.l.oTHER TANK
MiXtUrfaeesssansaseananessREADJUST to power setting
being used
IgnitiONecssssssseaseaneslHECK if mixture readjustment
is ineffective
Throttleeesssseecaasaassanss«sRETARD until roughness
is minimal
t"iagnetolstarter...-.-...------.R thEn LI BOTH- If
roughness disappears on single
ignition, adjust power and continue

If severe engine roughness cannot be eliminated

LAND as soon as practicable.

HIGH CYLINDER HEAD TENPERATURE

MiXtUrCaeseeassssssssseaneseaREADJUST to proper fuel
flow for power being used

Cowl FlapSesssscscencsenssansessensPEN as required
Airspeed-----------n-.--u-------.--n-n----INCREASE
POWElr eeensnaneasnssanesa REDUCE if temperature cannot
be maintained within limits

I=4 ISSUED 10-12-84
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HIGH OIL TEMPERATURE

i )

1 ]

} NOTE |

. !
Prolonged high oil temperature
indications will wusually be accompanied
by a drop in o1l pressure. If oil

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

COWl FlapSeeeanesnvassncaanseaeaeasssOPEN as required
Airspeed..l-.----.‘.l-..l.ll.l.llll.-IIIIIINCREASE
Po“er-.I.IIII.I-.I-IIIIIIIIII-...IIII-..I..IREDUCE
Prepare for possible engine failure if temperature
continues high.

LOW OIL PRESSURE

MONitOlMeesaansnasssaeaalil temperature and pressure

Pressure below 25 PSIl.eaes«sExpect engine failure.,
prcceed to POWER OFF landing
page 3-10.

ENGINE DRIVEN FUEL PUMP FAILURE

An engine driven fuel pump failure 1is probable
when the engine will only operate with the boost
DUMP ON. Operation of the engine with a failed
engine driven fuel pump and the 300ST 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 nmixture to prevent the engine from
quitting from an overrich condition. Znrich the
mixture when opening the throttle or dncreasing
engine speed to prevent engine stoppage from a
lean conditicon. Always Llean to ohbhtain a smooth
running engine. The following procedure should be
followed when a failed engine driven fuel pump is
suspected:
Mixture--ll.-lIIIIIIIIIIIIIIIIIII-IIIIIIDLE CUTOFF
ThrottlecaasssesneaecsasssannsnnnnsaseasLRUISE Position
BOOSt PUMPecscncasccnsssssnsnsasnsnsacnnnsnnnssassON
MiXtuUr€aaaessssasaslncrease until engine starts and
. adjust for smooth engine operation
LAND as soon as practicable.
TSSUED 10-12-84 3=7
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SMOKE & FIRE
ENGINE FIRE-GROUND

”ixture-...-..l-..----..IIUIIDLE CUTOFF (FULL Aft)
FueL Selector Valve‘lllllIII.....I.I..III.IIIIIIOFF
Magneto/Starter SwitCheecsssssssssssensasssussaalFF
Haster SwitChaecasssssaseasssasssnsssssassnannnnnalFF
Extinguish with Fire Extinguisher.

ELECTRICAL FIRE IN FLIGHT (Smoke in Cabin)
Master SwitCheewasessvesansssssansscsnacasnansanslFF

1111111117117

I/ /WARNING///

1111711111111
Stall warning 1is not available with
master switch OFF. Gear warning is not
available with master switch OFF,

Cabin ventiLationlllll.'.llllll.lll.llllII.IIIOPEN
Heating ControlSeeassseeessCLOSED (Control Forward)
Circuit 8reakerSeasseessss 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 S“itchllll....l.ll..lIII.IIII.IIIIIIIION
Select ESSENTIAL switches ON one at a time, and
permit a short time to elapse before activating
an additional circuit.

EMERGENCY DESCENT PROCEDURE

In the event an emergency descent from high
altitude 1is required, rates of descent of
approximately 2,000 feet per minute or greater can
be attained with the aircraft in two different
configurations. With the gear and flaps retracted
and cowl flaps closed an airspeed of 195 knots
will be required for maximum rate of descent. With
the gear extended, flaps retracted and cowl flaps
closed an airspeed of 132 knots will also give
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approximately the same maximum rate of descent.
At 132 knots and the gear extended, the angle of
descent will be greater, thus resulting 1in less
horizontal distance traveled than a descent at 195
knotse. Additionally, a descent at 132 knots will
provide a smoother ride and less pilot work load.
The following procedure should be wused for an
emergency descent:

POWElreecaocananasssananasanaanseanssRETARD INnitially
Airspeed--l.-..llII..II.I..I.II.I‘I.....Il132 KIAS
Landing GEalcecceseansescaessncsasscsasaanssaanaszXTEND
Hing Flaps-..-----lllllll.l.l.--Il.l.......ll.llUP
COHL FLaps-..l--I.-I-.-lIIIII.III.Il.lll.-.chosED
Power During Descentesaess«eAS REQUIRED to Maintain

Cylinder Head Temperature

300 Degrees F (149 Degrees C) minimum

ISSUED 10-12-84 3=9
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GLIDE

MAXIMUM GLIDE DISTANCE
MODEL M20J

11
TTTTTTITT] 1V
M SN DAY AR SN W R S MM S )
10 ASSOCIATED CONDITIONS
Landing Gear --= Retracted
Wing Flaps ===~-
9 Cowl Flapsg ==<=-
=4 Propeller ~----- Windmilling)
] | Windme memmeeaae None I
8 I L
s GLIDE SPEED /|
> Weight Lbs KIAS /
y 1 2740 (1243Kg) 91
et 2500 (1134 Km) 88 /]
5 2300 {1043 Kg) 85
g o 4
& Wi
[3d //
5] 5 /
] ' 7
[:+} A
< ! 7
™ Vs
£, )4
g 7
= . 7
v
1
]
0 4 : 10 12 14 16 18 20 22

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

Emergency Locator Transmitteressssssecsesnsasa ARMED
Seat Belts and Shoulder HarnesSeSuueseeessssSECURE
Cabin DOOruccceusassnnssscsnncsasnncsnnceces UNLATCHED
Fuel SelectOlresccenncencsscnnncncscnncnncsnnssasnelFF
MiXtUlr@ueuaanscansnnannenscseunnansennnaslDLE CUTOFF
Magneto/StartereueccsscscscsancannsasncssnsncansnelfF
FlapSeesenaescncanauccnssenesFUlLl DOWN (33 Degrees)
Ge2leacussnsscanesaDOWN or UP Depending on Terrain
Approach 5pe€dececcacsssncnncansnnsnnnnnesennrl KIAS
x"}aster‘.----.....---.------...OFFI p!‘iO!‘ to landing

ISSUED 1g-12-84
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POWER ON = GEAR RETRACTED

Emergency Locator Transmittereeaceseasssasssss ARMED

Seat Selts and Shoulder HarnessSeSasssssenssaeaSECURE

Cabin DOOF-.-.-..............-------..---UNLATCHED

Wwhen sure of making lLanding area: (firm sod or

foamed runway recommended?
Fuel selector..'..'l.l..l.'..ll'..Il'l..lllloFF
Throttle-.ni--------------.----------n---CLOSED
:‘ﬁxtul‘e........---...-.-...-.-.--...IDLE CUTOFF
Magneto/S5tartereacesssccscssscscasscesssssnnnaaslfF
FlapSesesenssnsnsanassasafull DOWN (33 Degrees)
M3StelesesesnsasnssnesasnsonnncasnsnsnssannansOFF
Approach 5peedaecessssssseeasds Slow As Possible
WiNGSessssssnssssssasssnsnnsnsassnnsasKeep LEVEL

SYSTEMS EMERGENCIES
PROPELLER

PROPELLER OVERSPEED
Throttlellllllllll.lllll..ll.llllllll'llIIIIRETARD
Oil Pressure-_.-.---------.-.---------n------.CHECK
Propellereescecccanse=ea DECREASE, set if any control
available
Airspeed.lllI.l.IllIllllllllIIIIIIIIIIIIIIQIREDUCE
ThrottleesesessasaunsasAS REQUIRED to maintain RPHM
below 2700 RPM

FUEL

LOW FUEL FLOW

Check ‘I‘qixture...lI.l.ll.IIl.l'.ll..IIIIIIIIIENRICH
FUEL Selector--------...---.----.-.---FULLESt TANK
If condition persists, use Boost Pump if necessary
and LANDING should be made as soon as practicable.

eLECTRICAL

ALTERNATOR FAILURE (Voltage warning light
illuminated)

Radio Master....l..-.ll-.l.IIIIII-II-.-IIIIIIIIOFF
Master.'---..'.I.'l-.l..'--.-IIIIIII-IOFF’ then ON
If Warning Light is still illuminated, the
following steps are required:
Alternator Field Circuit Breakeresassssass=ssPULL
Non=essential Electrical EquipmenteseceaessssaOFF
LAND as soon as practicable.

ISSUED 10-12-84 -1
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ALTERNATOR LOW VOLTAGE (Voltage warning light
flashing)

Alternator Field Circuit SrecakereacscssaRESET ONCE
If warning Llight still flashing, the following are
required:
Alternator Field Circuit BreakeérlesesseseaasPULL
Non-essential electrical EquipmenteecenscaeaelFF
LAND as soon as practicable.

=z
(=]
2
m

A tripped main alternator circuit
preaker can only be caused by a shorted
alternator circuit and cannot be
corrected by resetting the breaker.
This should be verified by attempting to
reset the breaker not more than one
time. If this fails, pull the
alternator field breaker, turn off all
non-essential electrical equipment and
terminate the flight as soon as
practical.

LANDING GEAR
FAILURE OF LANDING GEAR TO EXTEND ELECTRICALLY

Airspeedessscsessassnsaassnaasnnasl32 KIAS or less
Landing Gear Actuator Circuit BreakelscesessssPULL
Gear SWitChussasessaacssssanannasassasansnasaneslOWN
Manual Gear Extension
MechaniSMeecssasnossnnssess LATCH FORWARD, LEVER BACK
to engage manual extension mechanism

=
(e}
oy
m

1 1
Slowly pult "T” handle 1 to 2 dnches
(2.5 to 5.1 cm) to rotate <clutch
mechanism and allow it to engage drive
snaft.

T-Handleeeaaassnssssnaas PULL (12 to 20 inches) and
RETURN until gear is down and
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locked, GEAR DOWN light-ONj;.

STOP when resistance is felt.

ViSuaL Gear Down IndicatOf‘------.......-.---.CHECK
alignment by viewing from

directly above the indicator

“ CAUTION ~
Malfunction of landing gear reqguires
maintenance inspection and repair prior
to activating electrical system.

Return lever to normal position and secure with
Latche Reset Landing Gear Actuator Circuit
Breaker.

1111111111117
///7HARNING///
1111711111117
Lo not operate landing gear electrically
with manual extension system engaged.

FAILURE OF LANDING GEAR TC RETRACT

("GR SAFETY BY PASS", both gear annunciator lights
illuminated and gear warning horn activated.)

"GR SAFETY 3Y PASS SWITCH" eessaeeeesaDEPRESS until

gear fully retracted

"GEAR UNSAFE" and "GEAR DOWNN" LightSeesssesneeeaslUT

"GEAR RELAYS"™ Lircuit BreakeleeeeaeeaaPULL (Warning

horn off)

Gear EXtEnsion-a-l---.l--------RESET "GEAR RELAYS“

Circuit Breaker

Gear Suitch------.---------u---------n--------DO”N
Check "Airspeed Safety Switch" as soon as

practicable.

1

]

1 NOTE

| i
If above procedures do not dJnitiate
retraction processs check emergency
manual extension _lever on floor for
proper positiona.
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OXYGEN

Refer to Section IX if aircraft is equipped with
oxygena.:

ALTERNATE STATIC SOQURCE

The alternate static air source should be wused
whenever it 1is suspected that the normal static
air sources are blocked. Selecting the alternate
static source changes the source of static air for
the altimeter, airspeed indicator and
rate~of-climb from the outside of the aircraft to
the cabin dinterior.

When the alternate static air source 1is in use
adjust the indicated airspeed and altimeter
readings according to the appropriate alternate
static source airspeed and altimeter calibration
taples in Section V.

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

Alternate Static SOUPrCEeucassascccsscesaassaaPULL ON

Airspeed and Altimeter

ReadingSucascesennnnasaaLHECK Calibrations Tables.,
. SECTION.V

UNLATCHED DOOR IN FLIGHT

If the cabin door 1is not oproperly closed it may
come unlatched 1in flight. This may occur during
or just after take-offa. The door will trail in a
position approximtely 3 dinches (7.6 c¢cm) open, but
the flight characteristics of the airplane will
not be affected. Return to the field in a normal
mannera If practicable, during the landing flare
have a passenger hold the door to prevent it from
sWwinging opena

If it 4is deemed dimpractical to return and land,
the door can be closed in flight, after reaching a
safe altitude, by the following procedures:

Airspeediceccnncanssacnnnsncnnccannnnnnsannnnna?éd KIAS
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Pilot's Storm WindOWuseeseesssesenessnsnannasaaOPEN
Aircraftaecaeseccceaseaeaeae RIGHT SIDESLIP (Right bank

with Lleft rudder)
DOOP-----..----.--ch.I!cc-..a.-.PULL SHUT 3 LATCH

ICE PROTECTION

1111111111117
///WARNING///
1111111111117
O NOT OPERATE IN KNOWN ICING
CONDITIONS.

If icing conditions or keavy snow is inadvertently
encountered:

Ram AilecececccsnsascencsensncacssacasncsnnscaaasnslFF

D0 NOT turn Ram air on

2gain when entering clear air

until assured all ice and snow

has melted from the aircraft.

Pitot He2tuueesuesescccacncsncsnnnnasnsnancanaanasON

Alternate Satic SOUrCCuccesscnccneaneansnanenannealN

cabin Heat--....-‘.-.-..IIIIII..I.I.III..IIIII.OFF

until engine operation

is normal.

Avoid Further Icing Conditions.
EMERGENCY EXIT OF AIRCAFT

CABIN DOOR
PULL latch handle AFT.
QPEN door and exit aircraft.

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

1111111711117

1/ /7HARNING///

1111111171111
Up to 2000 feet of altitude may be lost
in a one turn spin and recoverys
therefore, stalls at low altitude are
extremely critical.

The best spin recovery technique is to
avoid flight conditions conducive to
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 unintentional stall occur the
aircraft should not be allowed to
prograss into a deep stall. Fast, but
smooth stall vrecovery will minimuze the
risk of progressing into a sopin. If an
unusual post stall attitude develops and
results in a spin, quick application of
antispin procedures should shorten the
recoverye.

INTENTIONAL SPINS ARE PROHIBITED. In the event of
an 1inadvertent spins the following recovery
procedure should be used:

RUdderessasssnasssaaApply FULL RUDDER opposite the

direction of spin

Control Wheelaesseaeeaasa FORWARD of neutral in a brisk
motion. Additional FORWARD

elevator control may be .
required if the rotation does
not stop.

Ailerons--Ill-Il-------l.l'llll--ll-l.ll---MEUTRAL
Throttle------III--.'-IIIIIIIIIIII.-RETARD to IDLE
Hold anti-spin controls until rotation stops.
FlapSasnssssanaaassaaalf extendeds, RETRACT as soon
as possible
RUdd@raceacsssassesansaeaa NEUTRALIZE when spin stops
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tontrol Whe2lececesoessa SMOOTHLY move aft to bring
the nose up to a level
flight attitude.
OTHER EMERGENCIES

Refer to Section IX for Emergency Procedures of
Optional Egquipment.
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 SECTION IV
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MOONEY M20J
INTRODUCTION

This section describes the recommended procedures
for the conduct of normal operations for the
airplanz. ALL of the required (FAA regulations)
procedures and those necessary for 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 1in order to

become proficient 4in the normal operations cof the
airplanee.

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

1. Cockpit =
Gear Suitch...-.-.-..----.--.--.------..-----.DO'NN
Magneto/StarterescuasccsscscsasecancsnsannsancannsaanlfF
Master s“itch--..---.-I.Ill..l.l.--.l-.l.Ill.'l.oN
Internal/Zxternal LightSaceessncseceansasscsaasaneslHECK
Fuel Gaugesl Quantity---.-..--.-----.-.---...CHECK
FKaster Switch.-.-.-..--.-.-..-.-----.........-.OFF
Fuel SelectOleeewessesseasaR2: PULL gascolator ring
. (5 seconds)
Fuel SelectOlaeeeascarenesaals PULL zascolator ring
{5 seconds)

2. Instrument Static POrf.ecececessaces«JNOBSTRUCTED
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Right FuselagleasssenasaaaneaesCHECK skin condition
Tail tiedo“n....llIl-.l-ll.l.-..IIII.III..I-REMOVE

3. Empennage -~

Elevator and rudder attach points and control
linkage attachmentSccaasecssseasnsasaannsnanaaCHECK
General skin conditiONucsccecsnussssssaasaasaCHECK
Remove all ice, snows, or frost.

4. Dorsal fin -
Fresh Air VenteueeceeasssscasaasnncasnssnnsnaaaCLEAR
Instrument Static POftucccsanscscaeaanss UNOBSTRUCTED

Left Fusels0feeecausnananssraes CHECK Skin condition
Tailcone AccessS DOOlfcesccsesssunsasnsnnesaneaesSECURED
Stati¢ System DraiNeececsssescssacesPush Plunger UP,

(Hold 3-5 Seconds)

5. Left wing -

Skin conditions.«esRemove all ice, snow, or frost.
Flap and attach poinNtSececscssessscanannenass CHECK
Aileron and attach pPOiNtSecescsssascssaseeasaCHECK
Control LlinkageSescsssucsssusssssssnansasnanaaslHECK
Wing tips and lightSecececcncsncsneannsnnnnnaaalHECK

=z
o
p
m

A reduced fuel indicator is located in
the filler neck. This indicator is wused
to indicate usable fuel capacity of 25
UeaSe gallons (94.7 Lliters) (20.8 1IMP.
Gal.)

T '
1 i
! NOTE |
! |

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

Left wing Leading €dg€ceeanscacacsncusasansenaCHELK
Pitot fUDPucunssuscesesnssnssmacacssessse UNOBSTRUCTED

Heat Element Operative.
S’tall SH‘itCh VaN€aussnasssassesasnncas JNOBSTRUCTED
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Fuel TanKkaesssssesssaeaeaCHECK QUANTITY. SECURE CAP
Tiedoun.-II.Illllll.ll.lI.l.I.IIIIII-I.I.I..RE“OVE
Tank VeNteasasesanssnasannsassnnssnannsas JNOBSTRUCTED
Hheel Chock.....-----.-.--......-i..----....REMOVE
Left main gear, shock discs and tirecsesasease CHECK
Left main gear Q00T ScesessscesansssansensassalHECK
Fuel: tank Sump draiNesececssseasea«DPRAIN Until Clear
Pitot System DPraiNeecscssssesssssssPush plunger UP,
(Hold for 3-5 seconds)
Gascolator drain valveaiaasesseeasCLOSED (Check for
drips)

6. Left Cowl Area
Windshieldeeecaasccsscasassasaannnanansenseanaa CLEAN
Left Side Engine Cowl FastenerSecasessessas«SECURED
Left COWl FlAPeesscssassasanssssnceansnnsassalHECK

7. Propeller, CHECK for nicks, cracks, oil leaks,
rotational movement. CHECK deice boots (if installed).

SPiNNEereccsssannsssnnnaatHECK for security, cracks
Cooling Air and Induction INntakeeec.s..UNCBSTRUCTED
Landing LighteaueceascssassensaseeaCHECK Lens & Bulb
Ram AiPr DOOlPuasesascsssasnsesaCHECK CLOSED & SECURE
Nose gear, shock discs and tir€uesssssssnensealHECK
Nose Gear DOOTaeesssssesssea=CHELK for Loose Linkage
Wheel ChOCKeoaessssessancscsaceansnnnnannnnnnaaREMOVE

8. Right cowl area
Right Side Engine Cowl FastenersS.acesesecss=-SECURED
Engine J0il Level.eeauasaaalHECK (full for extended
flight. Minimum qty. 6 gts.)
Exhaust PipPasssccccsssecnsannnnnnnnsnnsnesSECURED
Right COWl flaPeseassesasansasasansnanannnseanslHECK
Windshieldaesaeesasnsanessnsnasnasnassasannsa CLEAN
Cabin Cooling VeNteeeeesasassanannnnaaa UNOBSTRUCTED

9. Right Wing -

Fuel Tank Sump DraiNesessssssaessDPRAIN until clear
Right main gear, shock discs and tirfecasseaesCHECK
Right main gear d0OPScecessssssssssassassnssessCHECK
Wheel ChOCKeeseseannesasssasanaasassnanannsaaREMOVE
Tank VENtaeeesansannsessecnannnansnswsa s JNOBSTRUCTED
TiedOWNeeaeenneasnansssennaannnascsaannnannaes REMOVE
Right wing leading €0gfecacaccsascasasaaswansCHECK
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1
The reduced fuel indicator is located in
the filler neck. This indicator is used
to indicate usable fuel capacity of 25
UseSe gallons (94.7 Lliters) (20.3 1IMP.
gal.)

1 1
] I
! NOTE |
. !
The optional visual fuel quantity gauge is to be
used for partial refueling purposes
only; DO NOT use for preflight check.

Fuel tankeaecueesessssesCHECK QUANTITY. SECURE CAP
Wing tip and LightSeasessnacesssanssassasasssCHECK
Aileron and attach poinNtSeceessscasssansnseessa CHECK
Flap and attach poiNtS.ecsecescacsssscsassasss CHECK
Control LlinkageSasecsessessascssesnvanssscasnaalHECK
ding skin condition. Remove all ice, snow, or
frost.

10. 2aggage dOOleeessesssscsasscsassusasansSECURED
BEFORE STARTING CHECK

PfefLight Inspection---...-..--...--.---:COMPLETED
Seatss seat belts and

shoulder harnNesSSeesssascsssasscasaaADJUST & SECURE
Magneto/starter switChesesascessccasacscsanasassdFF
Master switch..ll.ll.ll--ll.-lll-l'll.I-IIIIIDIOFF
Radio master s”itch---------------.------------OFF

FueL bOOSt pump------.------.-....---.-.....-.-OFF'

Alternate stati¢ SOUPCPaascesssenssssssescePush OFF
Internal/External lightS.esesesaascacasacseanasOFF
Pitot heat.l....'Illl-ll-lll.llll.ll-.llll.-llloFF
ThrottlGeceeennsnacssnnscassanssansnnnnsssannaaCLOSED
Pfopel(er....-------------------....---...HIGH RPM
:qixture.l..ll.l..lI.llllI.I-I.-l.lIIICIIDLE CUTOFF
cowl"fLapSIlllllllIll.llI.I.IIIIIIII.III.PULL OPEN
Parking brakeSesceasccacscccsssasssnannsssaansseSET
Ram Air ControlecescscsasessnsssescancsnsssccnannaasdfFF
FL3D SWitCheseaeecsssaanansaassCENTERED (flaps up)
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caDin heat.-.--.lll...llII-I-II.III.II.--IPUSH OFF
Defrost-.....II.IIIIIIIII.II-.II-.....---.PUSH OFF
cabin vent...-..-lillll.--IIIl-I-I.IIII-AS DESIRED
Fuel selector-.-.-.-.--.-IIIIIIIII-.IIFULLEST TANK
Compass SlavVe.issevssssacscsssaeesIN {if installed)
Circu‘it breaker‘s----.-----...-..-.---........CHECK
Emergency locator transmitterlrececsscessssasssassssARM
Radios----------------SET FREQUENCIES (Non-digital
radios)
Landing gear swWitChacesssssssscansscansssaasassDDWN
Internal/External LightS.ccucecssnscesancnaanaaalFF
P3SSENgErSeasessssssnsssssnsskEmergency and general
information briefing
Refer to Section IX for Optional Equipment Checks.
Obtain local information prior to engine start.

STARTING ENGINE

~ CAUTION <~

Ptk okt -

When Battery will not start engine, inspection
should be conducted to determine reason. If
determination is made. that battery voltage is
low, servicing of the:battery is essential and
charging for at least.one _hour should be done
before engine is started. The Battery or other
electrical circuits may be damaged if aircraft
is operated with a low battery.
Throttle.--...ll..lllﬂllIIIIIIIIAIIUI.I-.I.1I4 OPEN
Propeller.l.lIllllll..l.llll.lllllIIIIIIIIHIGH RPH
MiXtUreeasessesnsssssscannsennsfull Forward (RICH)
Master switchll.lﬂllll-lIIIII..IIIII.II.I.IIIII.ON
Annunciator lightS.eeesesTest {Gear Down Light=O0ON;
L/R fuel gquantity light-ON;
High/Low volts and vac=FLASHING)
Fuel S00St PUMPucensnsseneannssansssON to Establish
Pressure, then OFF
ﬁixtul‘e--.-.....--......'-..--..-..-...-IDLE‘CUTOFF

=z
Q
oory
m

| . t
Cranking should be Llimited to 3C
seconds, and serveral minutes allowed
between cranking periods to permit the
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starter to cool.

Propeller AredcececascsesecenceascancnsssnnnnasslLEAR
iMlagneto/Starter SwitCheaesesesaseaneaes TURN and PUSH to
start, release to both when engine starts.
MiXtUPCPuaunnsnnncsssscsceascsasnscnnnssalOove slowly and
smoothly to RICH

ThrottlecesceasssnnacannnnsaaSet at 1000 to 1200 RPM
Engine 01l Pressurfceccccesesif MINIMUM OIL PRESSURE
is not indicated within 30 seconds, STOP ENGINE
and determine problem.

Ammetereaescccesssaalheck (Turn on landing Light &
observe negative movement of needle).

: |

i NOTE

|
Use recommended eangine break-in
orccedures as published by engine

manufacturer.
FLOODED ENGINE STARTING

Fuel Dboost pump...-----.--.-..------------.....OFF
Throttlelll.llll..llll.lIIIIIIIIIIIIIIFULL FORHARD
MiXtUrCeceaussnneascasveaenascsnaananaacanelDLE CUTOFF
Magneto/Starter SwitChaceseceasesseaTURN and PUSH to
start, release to both when engine starts.
ThrottleeeesesssnnnsannsnssanesaRetard to 1200 RPM
MiIXtUPCacesannnnnassnsancsssnsaFull forward (RICH)
Engine Oil Pressulfesecsssssif MINIMUM OIL PRESSURE
is not indicated within 30 secondss,

STOP ENGINE and determine problem

WARM ENGINE STARTING

Fuel 3oost Pump-.-----l-ln----l-llllllllln-cil-OFF
Throttleeeausesssssansncncsnnsssnsssnase=sSlightly open
MiXtuUrCasssssssannsncansnsasFull Aft (IDLE-CUTOFF)
agneto/3tarter SWitChesessessseesaa TURN and PUSK to
starts release to hoth when engine starts.
Throttlesesesansannsnnssneanssnnnsasl000 to 1200 RPM
Engine Ol Pressulr€esesssaslf MINIMUM OIL PRESSURE
is not indicated within 30 seconds, 3TOP ENGINE
and determine problem.
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" BEFORE TAXI

Radio Master SWitCheeounoswssosenvsacscsnsccsnasnsensalN
External LightSeesseesscescsasveassassescAs desired
Directional GYrOeceeseceseeeSET or SLAVE SWITCH = ON
Instr‘uments.---..-----.-----.---.-Nor‘mal Oper‘ation
RAJiO0OSeeuusscnnnnsnsunennas CHECK (Set Frequencies)
AltimeteéruusussuasnusussancensennnuncsnnnnnnnennanSET
Fuel S2leCtOleensenennnusaasssawWitch tankss, verify

enging runs on other tank

TAXI

A N TN DN A
~ CAUTION 7
M A A AL T
It may be necessary to idncrease RPM

slightly to prevent flashing of the "LOW
VOLTS" Llight.

Parking Brak€esessscssccsccesnssennssnnnsnsnsRelease
BrakeSeussuascssscesnvenessssesseslheck during Taxi
Directional GYrOeeuese===<Proper indication during

turns
Turn CocrdinatoOrecsssess=aProper indication during

turns
Artificial HOrizONueeuwuwesuauuanaaErect during turns
TaXTesenennsnnsnssnnsnnsnsnnsnsncsnnnaMinimum power

BEFORE TAKEQFF

=
(o)
-
"

| [P — i
A thorough pre~takeoff check is
recommended, however EXCESSIVE time
spent conducting 3 pre-takeoaff check
list will effect fuel economy.

Parking BrakecsecssscsssnsescsscennnsnsnssnsannnsaSET
Fuel SelecCtOPusecesnencnnannannanasanaFULLEST TANK
Throttleuaseeesanscancesnnsnannannnccnnnnnaal230 RPM
Propelleércccecceasscssssnnsnannnunnncnnsnnnnaa HIGH RPH
MiXtUrCauassasssssassnsnssusanesafFull Fforward (RICH)
Cowl FlLaPSeanssnunnssnsnansnnnnannnnnnanaPUll OPEN

ISSUED 10-12-84 4=9
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Ram A'il‘.-...-----.-.-.-----.------.------...CLOSED
Gil Temperatur€ecssesssssasssas?> Degrees F Minimum

(Needle moves off white dot)
Magneto/Starter SWwitChaecsessnasenveaaaGround Check

" CAUTION ~
Do not operate the engine at run-up
speed unless the oil temperature is 75
Degrees F. minimum. Operation of the
engine at too high a speged before
reaching minimum oil temperature may
cause loss of oil pressure.

Throttleaeesasesesesssscscsannnnnnnnasl1?00-2000 RPM
MagnetoOSasessasaasanaa CHECK, Both to L, Both to R,
SBoth, {(Maximum 175 RPM drop each magneto, 50

RP¥ Difference)

|

An absence of RPM drop may be an
indication of faulty magneto grounding
or improper timing. if there is doubt
concerning dignition system operation,
RPM checks at a Lleaner mixture setting
or higher engine speed will wusually
confirm whether a deficiency exists.

PropellerceasesseCYCLE/return tohigh RPM (3 times)
ThrottleeaesaanannsaenananennnssaRetard to IDLE RPM
TriMeesssessnsassssaassccnsnssnnssslakeoff setting
FlapSeaasasssseasassslCheck operation. SET TAKEOFF
(15 Degrees)
ControlSacasseaeaeassaeaCheck free and correct movement
Cabin DOOleeescscssennsscsscanssnsenasCHECK SECURED
Seat Belts and Shoulder HarnesSSecessessssseaaeaSECURED
Avionics and auto pilOotasceesseseaaalheck (Refer to
Section IX)
Annunciator LightSescaaseasensnsssaansne?Press to Test
Internal/External LightececscsccscanaaesaaaAs Desired
Rotating Beacon/Strobe LightSassessssessnasassaaalN
Pilots uindo“ll'll..l.llIII.IIII.ll-II-II;IIICLOSE

Emergency Gear Extension Red HandleecesassssaanaDIWN
and LATCHED
4=10 ISSUED 10-12-84
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Parking Brake...--.---..--....-.-....-----.Release

TAKEOFF PROCEDURES

H
1
[]
1
= 1
ove the controls slowly and smoothly.
In particular, aveid rapid opening and
closing of the throttle as the engine is
equipped with a counterweighted c¢rank
shaft and there 4is a possibility of

detuning the counter~weights with
subseguent engine damage.

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

When takeoff must be made over 2 gravel surface,
it is dimportant that the throttle be applied
slowly. This will- allow the aircraft to start
rolling before a high RPH is developed, and gravel
or lLloose material will te blown back from the orop
area instead of being pulled into it.

TAKEOFF

Elactric Fuel BoOSt PUMDeewenssassssON at start of
takeoff roll

POWPPasassssssssssssnssea FULL THROTTLE and 2700 RPM
Aircraft AttitudCecesenssssssaaalift Nose Wheel at
53 KIAS

cLimb speed.l.l.lllllII.llll'.ll'l..l.l.ll.?1 KIAS
Landing GealesssssssssscassRetract in Climb Before
Attaining an Airspeed of

106 KIAS

Wing FlapSeeeeasssccascnnasssesseesrRetract in Climb
Electric Fuel BOOSt PUMPeencscnsscannreeaBFFs CHECK
Pressure

ISSUED 10-12-84 4-11
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NCTE

See Section V., page 5-16 for takeoff
cgistances and aircraft weight versus
speed table.

TAKEOFF (Maximum Performance)

ctlectric Fuel BooSt PUMPasesssssssessON at Start of
Takeoff roll

POWersssssssssssssssssssfFUll Throttle and 2700 RPM
Aircraft Attitudeeescecsssssseasslift Nose Wheel at
62 KIAS

Climb Speedeceee=edé KIAS until clear of obstacle,
then accelerate to 91 to 100 KIAS

Landing G€a@lceccssssssssssnssRetract in Clinb After
Clearing Obstacle

Wing FLlapSessssesssRetract After Clearing Obstacle
Electric Fuel Z00St PUMDessssss0FF,s Check Pressure

=4
O
=
m

See Section V., page 5-=16, for takeoff
distances and aircraft weight versus
speed table.

CLIMB
y oot T 1
i
! NOTE |
R !
Use noise abatement arocedure as

published by airport and/or this manual.
CLIMB (NORMAL)

Throttlecesssansesssnssanacd” Hg Manifold Pressure
Propeller.---..-------...-i.----....----..2600 RPM
FiXtUreesesssnsssesaRICH (Lean for Smooth Operation

at high elevation)
CoWl FLApPSessssssnsssnsssssFULL OPEN (As Required)
A‘ir‘speed---------.---------------...91 to 100 KIAS
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Maintain these power settings and attitude to at
least 3000 feet ASL or cruise altitude.

CLIMB (BEST RATE) (Vy)

POWEluenvasncssuesesnsnaafUll Throttle and 2700 RPHM

MiXtUr€eesessesansanssasaaFULL RICH {(Lean at higher

Cowl FlapPS.eeeeuuanrnns t1.vesteseceeee...FULL OPEN

Airspeed......... 88KIAS at sea level decreasing to
82KIAS at 10,000 ft.-

‘REM AilecessscecesensesON After Entering Clear Air

-
Q
o]
m

1
H
]
See Section V., page 5-17 for rate of
¢limb graph.

CLIMB (BEST ANGLE) (vy)

POHEF-------------------FULL THROCTTLE and ZTGD RPM
MiXtUlrCeeenaensannszssas=FULL RICH (Lean at higher
altitude for smooth operation)

Coul Flapsl-.lllllI.llIIIIIIII.IIIIIIIIIIFULL OPEN
Airspeedeiacssssaesead9 KIAS at sea level increasing
approximately 1.0 KIAS for each

. 5000 feet altitude
Ram ATlescsssseasnsnesssesll After Entering Clear Air

Manifold pressure witl drop with 1increasing
altitude at any throttle setting. Power can be
restored by gradually opening the throttle.

Tc increase pearformance at full throttle pull the
Ram Air Cfontrol aft (Ram Air ON position) allowing
induction air to bypass the air filter and
increase manifold pressure.

111117117117171717

//7WARNING///

11F717171717711717
Turn ram air off 1if encountering icing
conditions. Do not fly aircraft into
known icing conditions. Using
unfiltered induction air when flying in
snow or other IFfFR conditions <can be
hazardous. Snow <can accumulate in the

ISSUED 195-12-84
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fuel injector dimpact tubes, or moisture
can freeze 1in the 1inlet passages under
icing conditions to cause Loss of power.
If snow or idcing conditions were
encountered DO NOT TURN RAM AIR ON AGAIN
when entering c¢lear air until assured
that all ice has melted from the
aircraft. Do not use ram air in visibly
dusty air.

After establishing climb power and trimming the
aircraft for climbr check to dinsure that all
controls, switches, and instruments are set and
functioning properly.

CRUISE

Jdpon reaching cruise altitude, accelerate to
cruise airspeed, trim the aircraft for Llevel
flight, reduce manifold pressure and RPM to
desired cruise power, and close the cowl flaps.
The cowl flaps may be partially opened (control
pulled aft approximately three inches) if
necessary, to maintain the oil and cylinder head
temperature within the normal operating range.

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

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

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

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

=
o
purt
™

-1
Compared to Economy Cruise Best power
mixture will. result in an increase in

- ISSUED 10-12-84
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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.

BE. Leaning without exhaust gas temperature gauge
(EST).

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

2. <Continue leaning until slicht loss of power
is noted (loss of power may oar may not be
accompanied by roughness).

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

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

DESCENT

MiXTUlrCanosnsssssnannssmwesnasRICH Or LEAN for smooth

Operation
POWEIPeasonsessesnsaasessAS Requirad to keep CHT in

Green Arc (300° F(149° €) minimum)

ISSUED  10-12-84 4=15
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~ CAUTION ~
Avoid continuous operation between 1500
~and 1950 RPM with power settings below
15" Hg. manifold pressure.

=
o
o}
m

Exercise caution with power settings
below 15" Hg manifold pressure at
airspeeds between 70 - 113 KIAS to
preclude continuous operation 1in the
1500 = 1950 RPM restricted range.

~ CAUTION ~
Avoid long high speed descents at Llow
manifold pressure as the engine c¢an cool
excessively.

Cowl FlapSesseannsaseCLOSED (Control Full Forward)
RaM Ailesesssssensses0FF Bafore Entering Dusty Adir
lLayers

=
o
part
m

-------- ]
Plan descents to arrive at pattern

altitude on downwind Leg for maximum
fuel efficiency and minimum aircraft
noise.

APPROACH FOR LANDING

Internal/éxternal LightS.esesasssssssasaAs desired
Seat Belts, Shoulder HarneSSeesesasseesass FASTENED
Laﬂd‘ing Gear‘.--...-----.-----Extend be'.ow 132 KIAS
(Gear down lLight on - Check wvisual

indicator on floor)
Mixture..l--.ll....-.......-.--l"IIIIIIIFULL RICH
Propelter".......-...l..l.l'-.l.lllIlI-.VIHIGH RP‘M
Fuel 500St PUMDesasssssnssanssosnsassansnssananseON
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Fuel selectorl.ll.....l.l..l..l..ll.--FULLEST TA]“K
Wing FlapSessssesssssaasiAS desired (full down below
115 KIAS)

“ CAUTICN ~

from a flaps retracted trimmed
condition, the force required for nose
up pitch control will rapidly increase
when power 1is reduced to jdle and as
flaps are fully extended. Timely
trimming action should be accomplished
to minimize forces. Control force change
with extending landing gear is minimal.

TriMessscusensussssssnsnsannnnssnsnsnssnsnssidsS desired
RaM AilesccssusannsnnnsesaalFF (Warning Light off)

i i
! NOTE !
1

preclude partially applied brakes during
touchdown.

Parking arake.-ll---I.----..--I--...--IIII-IIIIOFF

GO AROUND (BALKED LANDING)

"  CAUTION ~

From a flaps extended and power at idle
trimmea condition, the force reguired
for nose down pitch control will rapidly
increase when Maximum Continuous Power
(MCP) is applied and as flaps are fully
retracted. Little control force change
will be experienced when retracting the
Landing gear.

POWEGlracaseasssssnasannansa FULL THROTTLE and 2700 RPM
MIiXtUPCaaauuansceunnnananasnanananrnanaannasFULL RICH
Airspeedecacacscasccsccacssnanssananccncaannaands KIAS
FlapSeecesesncanannsneasacAfter climb established~

Takeoff position

ISSUED 10-12-84 4=17
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TriMeseecasase=sanaReduce control force by trimming

NOSE DOWN
AirspeeCdeananssscsssesssnnssnsAccelerate to 73 KIAS
Landing Gearl-ﬂll-l.l-..l.lIII.II..IIIII...RETRACT
Flaps.lllll'lllllllll.'.Illl.llllll.l..llllRETRAcT
COHL Flaps.lllll.lllll.lllllllll.llll.-llIlIIIOPEN
Airspeedasunssssssnssssssssnshccelerate to 91 KIAS

LANDING
LANDING (NORHMAL)D

Airspeed on Finalecesssaaecsae=?] KIAS (Full Flaps)
TOUCNJOWNansaaasaavsssanssssnssasMain wheels first

{aligned with runway)
Landing ROllaecevesssaseasesalower nose wheel gently
BrakeSeensssessssasssnananassnaassMininum required
Wing FlapSeasesassass-Retract after clearing runway
85005t PUMPacsssssvasesnasssnsnsssOFF after Landing
TriMesessacscessansssscansansesananselakecff position

=
(=]
-
m

See Section V, pages 5=31 through 5-34
for Landing Distance Tables.

LANDING (MAXIMUM PERFORMANCE)D

Airspeed on FinNaleessssasennaesaad5 KIAS (Full Flaps)
TOUChdOWNessassancassssansansssesfiain Wheels First
Landing Rollaeavaaasaaalower nose wheel quickly as
possible

BrakeScaasncsscssassnsssesassffaximum possible without
locking wheels

LANDING (CROSSVWIND)

Airspeed on FiNndleasessuseaaaesAbove normal approach
- ajrspeed with Full Flaps

{if crosswind component

is above 12 KTS use 1/2 fFlaps)

Final ApproacheasencessesesesAllow Aircraft to crab
Prior to flarecsscsesasasaaStip aircraft into wind
TOuChdOWNenanaaesssassaafain wheels first {(aligned

with runway)
4-18 ISSUED  10-12-84
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Landing Rollacaessssecaalower nose wheel as quickly
as possible

BrakeSessssassssssessssAs required to slow aircraft
as -quickly as possible

~ CAUTION ~
The Llanding gear may retract during
Landing roll if landing gear switch is
inadvertently placed in the UP position.

TAXI

ThrottlCeanacassscasscasacnsanaass 1000 to 1200 RPM
Ftapsll.lll....l.lllllllII.I.III.IIIIIIIIIIRETRACT
COHL FLapsII.IIIIIII.III...IIIIIIIIIIIIIIFULL OPEN
Trim...lllll-I.II...'..I.IIII..Ill;.ll.llllTakeOff
Ra3d10SasassssscassassnnssansssnnssnsnssdS Frequired
LightinNgdeasscccescassasannsscnsannnnssssssAS required

SHUTDOWN

Parking brak€cesessssesesscssasassasnsansnensannaSET
ThrottleeeenassesalCG00 to 1200 RPM (until "cylinder

head temperature starts to drop)
Radio masterl.IIIIIIIIII-IIIIIIII...IIIl.lII.IIOFF
Internal/External LightSecessscccssssncssnsaesslFF
Magneto/Starter SwitcheesesessssaeasaGrounding Check
Nixture-----.--------------------------IDLE CUTOFF
Magneto/3tarter Switche...0FF when propeller stops:
Master SwitChessecessssssssssssansncnnsnnsnnanssdFF
Oxygen System (if eqUipped)eseescsscsscannsnnansalFF

SECURING THE AIRCRAFT

Magneto/StarteresscssssscensssssssssdFF/Key removed
Master Suitchl...-..llIIIIIIIII.'IIII.IIIIIIIIIOFF
Radio MaSteleaessssssssscssssnncannsnsnscscannnnsldFF
Electrical SwitcheSceesseenssssssssssnnasnnnnsalFF
Parking Brak€eesesssseses «RELEASE and install wheel
chocks

For extended parkinNgesesssesalontrol wheel secured
with seat belts, cabin

vents closed, tie down
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aircraft at wing and

tail points.
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=“CRASS SUNFACEucansnaassaasrnnsnsnnnnad=35/5=34BLANK
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PERFORMANCE

MOONEY M20J
INTRODUCTION

The purpose of this section is to present the
oWwner or operator with information needed to
facilitate planning of flights with reasonable
accuracya.

The Performance Data and <charts presented herein
are calculated, based on actual flight tests with
the airplane and engine 1in good condition, power
control system properly set for critical altitude,
using average pilot techniques.

The flight test data has been corrected to
International Standard Atmosphere conditions and
then expanded analytically to cover various
airplane gross weights, operating altitudes, and
outside air temperatures.

To obtain effect of altitude and OAT on aircraft
performance:

1« Set altimeter to 29.92 and read "pressure
altitude”.

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

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

VARIABLES

It is not possible to make allcwances din the
charts for varying Llevels of pilot technigue,
proficiency or environmental conditionsa.
dechanical or aerodynanmic changes are not
authorized because they can affect the performance
or flight <characteristics of the airplane.  The
effect of such things as soft runways, winds aloft
or airplane configuration changes must be
evaluated by the pilot. However, the performance

ISSUED 10-12-84 5=3
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on the charts can be duplicated by following the
stated procedures in a properly maintained,
standard M205J.

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

RANGE ASSUMPTIONS

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

No range increase due to descent from cruise
altitude has been allowed 1in the range curves.
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 chart.

WINTER OPERATIONS

When snow and ice are likely to be present on the
taxi and runway surfaces the inboard landing gear
doors should be removed. Accumulation of ice and
snow could prevent landing gear operaticn. If the
inboard landing gear doors have been removed a
decrease in cruise speed and range can be expected
and should be considered in preflight planning. To
be conservative the following figures should be
used:

a. Decrease true ajirspeed at normal cruise power
setting by approximately 5 knots.

b. Decreased range may be as much as 50 nautical
miles for $4.0 gallon fuel capacity.

5=4 - ISSUED 10-12-84
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40

90 —=}—
—=— 30
80 —=—
= =
T
60 —=F
_ ———
50 ——Q”F- 10 -
FAHRENHEIT —=— o CELSIUS
. 30 =
DEGREES == DEGREES
20 =
= -10
10 =
==
o =
= - .20
-10 =
-.20_ : .30
-30 =
40 — == 40
TEMPERATURE CONVERSION
5=~5
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AIRSPEED CALIBRATION
PRIMARY STATIC SYSTEM

FLAPS AND GEAR UP, POWER ON

EXAMPLE: .
Given: 173 Knots IAS
Find: 170 Knots CAS

ALY

190

117
NN

..H
-
fumman
=1
e

)
2
n
5 :
g
g

180/

-
-3
=3

oy
o
=)

=
.
(=]

Py
'S
Q

-
(2]
=]

=
0
D

T

[5eY
[y
(=2

CAS - CALIBRATED AIRSPEED - KNOTS

100

20

80

70

17

60

60

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

IAS - INDICATED AIRSPEED - KNOTS
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AIRSPEED CALIBRATION

PRIMARY STATIC SYSTEM

FLAPS AND GEAR DOWN

200
190
EXAMPLE: u
180 . H
Given: IAS_ _ . ___ 90 Knots [
Flaps. « - ———-33° ]
170 Power. — o o — — OFF -
Find: CAS e n 87 Knots [
‘ g'leo
& 150
R NOTE: Indicated airspeed assumes -
[a) 140 zero instrument error. Speed for safely E:E
% lowering filaps 1
By ) i to 15°_1 o
& 130 ¥
= -
a 120
(3]
= /
M| 110 =
-
S
;100 Y Speed for safely
2 A lowering flaps
O g0 4 . to 33° 3
S e o oot e fonde g N
N
. B
80 4 PN -
) Tt Flaps 330 Power Off 1
i A Flaps 15° Power On -
70 i Flaps 33° Power On -H
60 T
M L)
1] i p
[ 1 i
50 I 1

50 60 70 80 90 100 110 120 130
IAS - INDICATED AIRSPEED - KNOTS
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AIRSPEED CALIBRATION
ALTERNATE_ STATIC SYSTEM

Gear & Gear &
Gear & Flaps Down Flaps Down

IAS Flaps Up (159 (339
KIAS KIAS . KIAS KIAS
61 -- -2 -3
70 -2 -3 -5
78 -3 . -4 -7
87T -3 -6 -8
96 -4 - -7 -10
104 _ -5 -7 . =10
113 -5 -7 -10
122 -6 - --
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 : ON
POWER: ON
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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.

EXAMPLE:

Given: Initial Pressure Altitude/OAT 1500 Ft./15°C
- Final Pressure Altitude/OAT 12000 Ft./0°C

Takeoff Weight - 2740 lbs./1243 Kg.

Find: Time to Climb (20.2 - 1.7) 18.3 Minutes
Distance to Climb (28.5 - 2.0) 26.5 Naut, Mi.
Fuel to Climb (29,0 - 3.0) 26.0 Lbs.

w
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SECTION V
PERFORMANCE

MOONEY M20J

CRUISE & RANGE DATA CONDITIONS

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

To obtain the performance shown by the Cruise
and Range Data tables on non-standard days, in-
crease or decrease the manifold pressure approxi-
mately .4" Hg for each 10°C variation in outside
air temperature. Increase manifold pressure for
air temperatures above standard and decrease
manifold pressure for air temperatures lower than
standard.
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MOONEY M20J
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I ] ¢ = SRS
The empty weight, center of gravity, and
equipment list 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 identified
below when approved by Mooney Aircraft
Corporation.

MODEL - M20J

D L e g SR —

D Yy rap——

{Mooney Aircraft Corp. Approval Signature % Date
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WEIGHT AND BALANCE

MOONEY M20CJ
INTRODUCTION

This section describes the procedure for
calculating loaded aircraft weight and moment for
various flight operations. In addition,
procedures are provided for calculating the empty
weight and moment of the aircraft when the removal
or addition of equipment results in changes to the
empty weight and center of gravity. A
comprehensive Llist of all Mooney equipment
availkble for this airplane 4dis included 1in this
section. Only those items checked (X)) were
installed at Mooney and are included in the empty
weight=and=balance data.

The FAA CHARGES YOU, the aircraft owner and pilot,
with the responsibility of properly loading your
aircraft for safe flight. Data presented in this
section will enable vyou to carry out this
responsidbility sand 1insure that your airplane is
lcaded to operate within the prescribed weight and
center= of-gravity limitations.

At the tine of delivery, Mooney Aircraft
Corpecration provides the empty weight and center
of gravity data for the computation of individual
loadings. (The empty weight and C.G. {gear
extended) as delivered from the factory s

tabulated on page 6=-6 when this manual is supplied

with the aircraft from the factory.)

FAA regulations also regquire that any change in
the original eguipment affecting the empty weight
and center of gravity be recorded in the Aircraft
Lcg Book. A convenient form for maintaining a
permanent record of all such changes is provided
on page o-6. This form, if properly maintained,
will enable you to determine the current weight-
and=-balance status of the airplane for Lload
scheduling. The weight-and-balance data entered
as your aircraft left the factory, plus the record
you maintain on page 6-6, is all- of the data
needed to compute loading schedules.

The maximum certificated gross weight for the
Model M20J wunder all operating conditions is 2740
pounds (1243 Kg). Maximum wuseful Lload s

6=2 ISSUED 10-12-84
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MOONEY M20J

determined by subtracting the corrected aircraft
empty weight from its maximum gross weight. The
aircraft must be operated strictly within the
Limits of the Center—-of-Gravity Homent Envelope
shown on page 6-8.

AIRPLANE WEIGHING PROCEDURE

(A) LEVELING: Place a spirit Llevel on the
Lleveling screws above the tailcone access door
when léveling the aircraft longitudinally. Level
the aircraft by idincreasing or decreasing air
pressure in the nose wheel tire.

(B) KEIGHING: To weigh the aircraft, select a
level work area and:

1. Check for installation of all egquipment as
Llisted in the Weight & Balance Record
Equipment List.

2. Top off both tanks with full fuel. Subtract
usable fuel 64.0 gal. (242.4 Lliters,
53.3 Imp. Gal.) & 6 Lb/gal=384.0 Llbs.
(174.2 K3.) from total weight as weighed,
(use 5.82 lb/gal for 10CLL fuel).

OPTIONAL METHOD = Ground aircraft and defuel tanks
as follows:
a. Disconnect fu2l line at electric boost
pump outlet fitting. .
b. Connect to output fitting a flexible
Line that will reach fuel receptacle.
¢c. Turn fuel selector valve to the tank to
be drained, and remove filler cap from
fuel filler port.
de« Turn on boost pump until tank is empty.
Repeat steps ¢. and d. to drain the
other tank.
e. Replace 1.25 gal. (4.7 liters, 1.0 Imp.
Gal«) fuel @ 6.0 Llb./gal. inteo each
tank (unusable fuel). (Use 5.82
lb/gal. for 100LL fuell.
f. Replace filler caps.
3. Fill oil to capacity-8 gts. (7.6 liters).
4. Position front seats in full forward
position.
5. Position flaps in full up position.
6. Position a 200C-pound (907.2 Kg.) capacity

ISSUED 10-12-84 ' 6=3



SECTION VI
WEIGHT AND BALANCE

MOONEY M20J

scale under each of the three wheels. Py
7« Level aircraft as previously described ' |
making certain nose wheel is centered.
8. Weigh the aircraft and deduct any tare
from each reading.
9« Find reference point by dropping a plumb
bob from center of nose gear trunnion
(retracting pivot axis) to the floor.
Mark the point of intersection.
10. Locate center Line of nose wheel axle and
main wheel axles in the same manner.
11. Measure the horizontal distance from the
reference point to main wheel axle center
line. Measure horizontal distance from
center line of nose wheel axle to center
line of main wheel axles.
12. Record weights and measurementsr and
compute basic weight and €6 as follows:

6=4 ISSUED 10-12-84



SECTION VI
WEIGHT AND BALANCE

MOONEY M20J

{NOSE GEAR REF. ERENCE 1EVEL REFERENCE
POINT _ DATUMISTA.0) (LEVELING SCREWS)

MEASUREMENTS
L INCHES/CM.
Wy Wy
W, N
M INCHES/CM
NET
SCALE POSITION AND SYMBOL SCALE READING | TARE | wgigHT
Nose Wheel (WN)
Right Main Wheel (Wg)
Left Main Wheel (W)
Baslo Empty Weiglt, as Welghed (Wy)
a. CG Forward of Main Wheels:
LBS/KG N/CM
Weight of Noge * Tmm,—,{,_ - _______LBYKG IN/CM
Main and Nose Wheel Total Weight €G Forward
Axle Centers of Main Wheels
(Wy. (Lyg) (Wy) L
b. CG Aft of Datum (Station 0):
IN/CM  _ 5 IN(12.7CM)  — INCM = IN/CM
Distance from Center Ce Irom Result of CG (FUS. STA.)
Nose Gear Trunion to Nose Gear Trunion Computation Distance Aft
Center of Main Wheel to Datum Above of Datum.
Axles (Horizontal) (Empty Weight CG)
[(R %) _ Constant (W) (L%)

NOTE: Wing jack points are located at Fus. Sta. 56.658
in. Nose jack point is located at Fus. Sta.
3.415 in.

ISSUED 10-12-84 6=5
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SECTION VI
WEIGHT AND BALANCE

MOONEY M20J
PILOT'S LOADING GUIDE
LOADING CALCULATION PROCEDURE

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

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

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

}
i
NOTE |
P

——————-l

Since the engine oil is normally kept at
the full Llevel, the oil weight and
moment is included in basic empty weight
and s constant in calculating all
loading problems. .

Step 2: Mote the pilot's weight and the position
his seat will occupy in flight. Find

this weight on the left scale of the

Loading Computation Graph (page 6-7) and

cross the graph horizontally to the graph

for #1 and ¥2 seats. When this point is

located, drop down to the bottom scale to

find the value of the moment/1300 due to

the pilot's weight and seat position.

Repeat the procedure for the co-pilot and
enter these weights and moment/1000 values
in the proper subcolumns in the Problem
Form on page 6-7.

Step 3: Proceed as in Step 2 to account for the
passengers in seats 3 and 4. Enter the

weight and value of moment/1000 in the

proper columns.

Step 4: Again proceed as in Step 2 to account for

ISSUED 10-12-84 6-7
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the amount of fuel carriedr and enter the TN
weight and moment/1000 values in the ‘
proper colunns.

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 2740 Pounds or less. Total the
Moment/1000 column. DO NOT FORGET TO

SUBTRACT NEGATIVE NUMBERS.

Step 7: Refer to the Center-of-Gravity Moment

Envelope (page 6~8). Locate the loaded

weight of your airplane on the left scale

of the graph and trace a Lline horizontally

to the right. Locate the total moment/1000

value for your airplane on the bottom

scale of the graph and trace a line

vertically. above this point until the TN
horizontal line for weight is intersected. )
If the point of intersection is within :

the shaded arear your aircraft loading is

acceptaple. If the point of intersection

falls outside the shaded arear, you must

rearrange the load before takeoff,

6~8 ISSUED 10-12-84
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PROBLEM FORM'

FAA REGISTRATION NO. M20J SERIAL NO.
Sample Problem
Pllct & Two Pass. Your Problem
Step ITEM Morment ‘Moment
Weigtt | (Lp-mvs. | Wl | CEms.
B9 | “/1000) | XBS) |/1000)
Ireraft Basie mpywmm,wT me.0 5,26
{From X )
! hﬂ% @1 875 LBS/QT(Xa -
- = « Bl. 1.5
{Sump assumed full for all flights)
\ Pilct Seat (#1)* 170.0 anﬁd' ;’,m.)
Coptlot Seat (#2)* 1710.0 feae® ey
Left-Rear Seat (#3) or Cargo Area 170.0 | 12.00
3
Right-Rear Seat (#4) or Cargo Area
4 Fuel (Max., Usable 64 Gal., 384 LBS, 2.0 | 15.11
@ sta. 48.43) (242.4 liter, 174.2 Kg)
Baggage (Max. 120 LBS @ Sta 9.5) 110.0 | 10.23
5
Hat Rack (Max. 10 LBS @ Sta 119.0) 3.0 . %
Loaded Aircraft Weight 2645.0
6
Total Moment/1000 124.76

Refer 1o Page 6-8, Cexter-of~Gravity Moment Envelope, to dartinine whotbar your alreralt

foading is accaptabla.

*Obtain the moment/1000 value for each seat position (FWD, MID, or AFT.) from 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.

3

9
1

ITEM WEIGHT (POUNDS)

00}

ISSUED

GRAPH

LOADING COMPUTATION
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2700

CENTER OF GRAVITY

2740 Ibs
1243 kg

IMOMENT ENVELOPI

N
-3
o
(=]

g
0
Q
o

N
ES
o
o

N
[od
(=3
Q

N
N
(=3
o

LOADED AIRCRAFT WEIGHT (POUNDS)

2000

80

N
ey
[~
(=)

SAMPLE PROBLEM

90 100 110 120 130 140

LOADED AIRCRAFT MOMENT /1000 (POUND~-INCHES):

280

2700

Aft. Limit | —H

2600

2500

2400

2300

/CENTER OF GRAVITY LIMITS

- ENVELOPE

2200

2100

et —IFwd. Limit 7N
L1 :

LOADED AIRCRAFT WEIGHT (POUNDS)

2000

41 42 43 44 45 46 47 48 49 50 51

AIRCRAFT CG LOCATION (Lg/g)
INCHES AFT OF DATUM (STA. 0.0)
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EQUIPMENT LIST

The following equipment list 1is a listing of all
items approved at the time of publication of this
manual for the Mooney M20J.

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

I¥ additicnal equipment is to be installed it must
pe done in accordance with the reference drawing
or a separate FAA approval.

)
i
! NOTE
1

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

Asterisks (*) after the item weight and
arm indicate complete assembly
installations.: Some major components of
the assembly are listed and indented on
the Llines following,. The summation of
the major componants will not
necessarily equal the complete assembly
installation.

ISSUED 10-12-84 6=11
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INTRODUCTION

Acquiring a working knowledge of the aircraft's
controls and equipment is one of your important
first steps in developing a fully efficient
cperating technigue. This Airplane and Systems
Section describes location., function., and
operation of systems'! controls and equipment. It
is recommended for you, the pilot, to familiarize
yourself with all controls and systems while
sitting in the pilot's seat and rehearsing the
systems operations and flight procedures portions
of this manual.

AIRFRAME

The M204 is an all metal, Llow wing, high
performance airplane. The fuselage has a welded,
tuoular-steel cabin frame covered with non-
structural aluminum skins. Access to the cabin is
provided by a door Llocated on the right side of
the fuselage. A door is provided aft of the rear
seat for ac¢cess to the baggage compartment. The
aft fuselage is of semi-monocogue construction.

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

The M20J has a tapered wing that is a full-canti-
Lever=Llaminar-flow type. The airfoil varies from
a NACA 83 (sub 2) =215 at the wing root to a NACA
64 (sub 1) =412 at the wing tip.

An aerodynamically designed cover 1is attached to
the wing tip and contains the wing navigation and
anti~collision Llights. -The wing has full wrap—
around skins with flush riveting over the forward
top and bottom two thirds of the leading edge.

The empennage consists of the vertical and
horizontal stabilizers and the rudder and elevator
surfaces. The entire empennage pivots around
attaching points on the aft fuselage to provide
pitch attitude trim.

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

The landing g¢ear is electrically retracted and
extendeda A gear warning horns, a gear position
indicator on the floorboard and a green "gear
down"” Light help bprevent inadvertent gear=up
landings. A manual emergency gear extension system
is provided for use in the event of an electrical
failure.

FLIGHT CONTROLS DESCRIPTION

The aircraft has dual. Tlight 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 mechanisms.. Push~pull tubes.,
rather than conventional cable systems, actuate
the all- metal flight <control surfaces. Rod—-end
bearings are used throughout the flight control
systems. These bearings are simple and require
Little maintenance other than occasional
lubrication. Specially designed aluminum~alloy
extrusions, that permit flush skin attachment,
form the leading edges of the rudder and
elevators. A spring-loaded idinterconnect device
indirectly joins the aileron and rudder control
systems to assist in lateral stability during
flight maneuvers. Longitudinal pitch trim is
achieved throucgh a trim control system that pivots
the entire empennage around the tailcone
attachment points.

Aileron System

The ailerons are of all—-metal construction with
beveled trailing edges. Three hinges of machined,
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 bellcranks. Lead

counterweights balance the system.

7=4 ISSUED 10-12-84
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Elevator System

Elevator construction 1is essentially the same as
that of the ailerons. Eoth elevators attach to
stabilizer at. four hinge points. Push-pull tubes
and bellcranks Llink the elevators to the control
yoke. Lead counterweights balance the elevators.

Rudder System

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

Trim System

To provide pitch trim control, the entire
empennage pivots around its main hinge points.
The systea consists of a manually operated
actuator that operates a series of torgue tubes
and universal joints connected to a jack screw on
the aft- tailcone bulkhead. A trim control wheel,
located between the pilot. and co—-pilot seats,
allows the pilot to set stabilizer angle. Trim
position is 1indicated by a pointer located on the
lower console. This indicator 1is geared to the
trim. control wheel mechanism and indicates
stabilizer position relative to the aircraft
thrust Lline.

Wing Flaps

The wing flaps are electrically operated and
interconnected through push=pull tubes and
bellecranks. Total flap area is 17.78 square feet.

Nominal travel 1is 0 to 33 degrees and Llimit
switches prevent travel above or below these
Limits. The flap position is controlled by a
switch Llocated on the lower control console. Also
located on the control console is a flap position
indicator. which shows full ups takeoff (15
degrees) and full down positionse. A cable
attached to the flap jackshaft operates the flap.
position indicator.

Generally, aircraft trim requirements will change
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with use of the flaps. Lowering of the flaps will
cause 3 nose down pitching condition which can be
easily corrected by application of nose up trim.
Conversely, retraction of the flaps from a trimmed
flight condition will cause a nose up pitching
condition.

Use of the flaps should always be within the
operational Llimits established in Section 1I. The
flaps are very effective in lowering landing speed
and can be used to slow the aircraft to approach
speeds.

7-5 ISSUED 10-12-84



SECTION VII
AIRPLANE AND SYSTEMS DESCRIPTION

MOONEY M20J
INSTRUMENT PANEL
The dinstrument panel 1is designed to oprovide

functional grouping of all flizht, radio, engine
instruments, switches and c¢ontrols reguired to

operate various systems. ALl flight instruments
are grouped on the shock—-mounted panel directly in
front of the pilot. "The radic console and
annunciator panel is at the center of the
-instrument pansl. Power plant 1instruments are
grouped on the co-pilot's gpanel. fFlap and

stabilizer position indicstors are on the Lower
center console.

FLIGHT PANEL & INSTRUMENTS

/"4\ .

FIGURE 7-1
1. RADIO MASTER

The Radio Master Switch/Circuit Breaker operates a
relay supplying powsr to the radio bus bars. Since
the relay 1is energized to cut the power to the
radic busrs, failure of the relay coil will still
allow power to the radio bus. Energizing the
starter automatically energizes the relay and
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disconnects the radios from the bus.
2 MASTER SWITCH

The master switch operates the battery relay which
controls battery power to the main ship bus bar.
This switch also cuts the alternator field power
from main bus to the alternator. This cuts off all
ship power except the <cabin light and electric
clock. .

3. TURN COORDIMNATOR (if instalied)

The turn coordinator takes the place of a turn and
bank indicator and operates from an electric power
source. The turn coordinator is independent of the
flight reference gyros. The turn <coordinator
displays variations 1in roll and yaw to the pilot
by means of a damped minjature aircraft silhouette
display =~ this provides the pilot with the
essential information to exscute a "proper turn".

ba CLOCK

The electric clock with a sweep second hand, may
be set by the pilot by pulling the knobt and
turning either left or right.

5. AIRSPEED INDICATOR

The airspeed indicator registers airspeed 1in
knots. The air pressure difference between the
pitot tube and the static ports on each side of
the tajlcone operates the airspeed indicatora

6. ATTITUDE INDICATOR (if Installed)

The vacuum-powered attitude indicator indicates
aircraft attitude relative to straight- and~level
flight. Bank attitude is presented by a pointer at
the top of the dndicator relative to the bank
scale which is markeo in increments of 10 degrees.,
20 degrees, 30 degrees, 45 degrees, 80 degrees and
90 degrees either side of the center mark. Pitch
attitude is presented by an airplane silhouette in
relation to the horizon bar. The knob at the
pottom of the 1instrument is provided for

7~8 ISSUED10-12-84

N



SECTION VII
AIRPLANE AND SYSTEMS DESCRIPTION

MOONEY M20J

adjustment of the silhouette to the horizon bar
for a more accurate flight attitude indication.
Vacuum pressure for satisfactory operation is 4%.25
+/= .25 to 5.30 + .2/ - .0 IN Hg. Various styles
may be installed at this position.

7a GYROSCOPIC HEADING "~ INDICATOR (Dirscticnal
S5yro) (If Installed) The directional gyro displays
airplane heading on a compass card in relation to
a fixed simulated airplane image and index. The
directional indicator will precess slightly over a
period of time. Therefore, the compass card should
be set 1in accordance with the magnetic compass
just prior to takeoff, and occasicnally
re-adjusted on extended flights. A kncb on the
Lower left edge2 of the dinstrument dis wused to
adjust the compass card to correct for any
precession. Vacuum pressure for satisfactory
cperation s the same as the artificial
horizon/attitude indicator.

2. ALTIMETER

The altimeter operates by absolute pressure, and
converts barometric pressure to altitude reading
in feet above mean sea level. The altimester has a
fixed dial with three pointers to indicate
hundreds, thousands, and tens=-cf- thousands of
feet. Barometric pressure is sensed through the
static ports. A knob adjusts a wmovable dial,
behind a small window in the face of the main
dial, to indicate local barometric pressure and to
correct the altimeter reading for ©prevailing
conditions.

9. VERTICAL SPEED INDICATOR

The vertical speed indicator converts baro- metric
pressure changes 1in the static lines to aircraft
ascent or descent rate readings in feet per
minute. This indicator has a single needle and two
adjoining scales that read from 0 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.

10. GEAR SAFETY OVERRIDE SWITCH
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The gear safety override switch is a manual means
of electrically bypassing the Airspeed Safety
Switches In the event the gear control switch is
inadvertently place in the gear~up position, the
gear 2irspeed safety switch prevents the gear
being retracted before takeoff speed of
approximately 85 + 7/= 5 KTS is reached. Should it
be necessary to retract at a lower airspeed the
gear safety by pass switch may be pressed until
the gear is completely retracted.

- CAUTION ~
The activation of the gear safety
override switch  overrides the safety
features of the airspeed switch and can
cause the gear to start retracting while
on the ground.

11. GEAR SWITCH

The electric gear switch, didentifiable by its
wheel shaped knob, 1is a two-position switcha
Pulling aft and Llowering the knob Llowers the
landing gear while pulling aft and raising the
knob raises the gear.

] ]

[} ]

1 NOTE }

H
Failure to "Pull" knob out prior to
movement may result in a brcken switcha.

12. MASNETIC COMPASS

The magnetic compass 1is liquid=filled, with
expansion provisions to compensate for temperature
changes. It 1is equipped with compensating magnets
adjustable from the front of the case. Access to
the compass Llight and the compensating magnets is
provided by pivoted <covers. No maintenance is
required on the compass except an occasional check
on a compass rose with adjustment of the
compensation card, if necessary, and replacement
of the lamp. :
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13. FLAP SWITCH

The flap switch, in a recess on the right of the
console, operates the electrically~actuated wide
span wing flaps. Holding the spring—loaded switch
in the FLAPS DCWN position lowers the flaps to the
desired anzle of deflection. A pointer 1in the
center console indicates +flap position. Simply
releasing downward pressure on the switch allows
it to return to the OFF position stopoing the
flaps at any desired intermediate position during
extensicn. When FLAPS UP position 1is selected,
flaps will retract to full up position unless the
switch is returned to the neutral position for. a
desired intermediate setting.

LR

CAUTION ~
Pushing the switch to the switch to the
up position retracts the flaps
completely.

14, FLAP POSITION INDICATOR

Wing flap position is mechanically indicated thru
2 cable mounted directly to the flan jackshaft. A
pointer in the flap position indicator indicates
ftap position. The intermediate mark in the
pointer range 1is the flap TAKEOFF setting (15
‘degaele

15. GEAR POSITION INDICATOR (FLOORBOARD)

The illuminated gear~down position indicator at
the back of the fuel sealectoer pan, aft of the
center console, has two marks that align when the
gear is down and illuminates when the green GEAR
DOWN Llight is on. A RED-WHITE striped decal shows
when landing gear is not in the down position.

16« TRIM CONTROL WHEEL
Rotating the trim control wheel forward lowers the

nose; rearward rotation raises the nose of the
ajircrafta
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17« TRIM POSITION INDICATOR

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

18. PITOT HEAT SWITCH/CIRCUIT BREAKER

Pushing ON the pitot heat combination switch
circuit breaker turns on the heating elements
within the pitot tube. Should a short occur the
combination switch/circuit breaker will
automatically trip to the OFF position.

19. LANDING LIGHT SWITCH/CIRCUIT BREAKER

Pushing ON the landing light combination
switch/circuit breaker turns on the landing Llight.
Should a short occur the combination
switch/circuit breaker will automatically trip to
the OFF position. The landing Light should not be
operated when the engine 1dis not running to
preclude overheating of the lamp.

20. RECOGNITION LIGHT SWITCH/CIRCUIT BREAKER (if
installed)

Pushing ON the recognition light combination switch/

circuit breaker turns on the recognition light.

Should a short occur the combination switch/circuit
breaker will automatically trip te the OFF position.

21. NAVIGATION LIGHT SWITCH/CIRCUIT BREAKER

Pushing ON the navigation light combination rocker

switch/circuit breaker turns on the wing tip and
tail navigation lights. Should a short occur the
combination switch/circuit ©breaker will auto-
matically trip to the OFF position.

22, STROBE LIGHT SWITCH/CIRCUIT BREAKER

Pushing ON the strobe light combination switch/

circuit breaker turns on the wing tip and tail
strobe lights. Should - a short occur the
combination switch/circuit breaker will  4n

automatically trip to the OFF position.
7-12 ISSUED, 10-12:84

=



SECTION VII.
AIRPLANE AND SYSTEMS DESCRIPTION

MOONEY M20J

switch/circuit breaker will automatically trip to
the OFF position.

23. Prop De-Ice Switch/Circuit Breaker (If
Instalied)

24. Weather Scout Radar Switch/Circuit Breaker
{If Installed)

25. Electric Trim SWwitch (If Installed).
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ENGINE INSTRUMENTS AND CONTROLS
COOOOC

FIGURE 7=2
1 & 2. FUEL QUANTITY INDICATORS

The fuel quantity idndicators are used in
conjunction with two float-operated variable-
resistance transmitters 1in 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 and maximum
pointer deflection. The instruments are
calibrated in gallons of fuel.

3. CYLINDER HEAD TEMPERATURE (CHT).

The c¢ylinder head temperature indications are
controlled by an electrical resistance type
temperature probe idinstalled in the number three
cylinder, and receives power from the aircraft
electical systeme The instrument is calibrated in
degree Fa.

b OIL PRESSURE GAUGE
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The electric oil pressure gauge uses a transducer
which varies resistance with pressure, as

reference.

5. OIL TEMPERATURE GAUGE

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

engine oil change the electrical resistance in the
bulb thereby allowing more or less current to flow
through the indicating gauge. The instrument is
calibrated in cegree F.

b AMMETER

The ammeter 1indicates current flow, in amperes.,
from the alternator to the battery, or from the
battery to the electrical system. With the engine
operating, and master switch "ON", the ammeter
indicates the rate of charge beinge applied to the
battery. In the event of an alternator
malfunction, or if the electrical load demand
exceeds the alternator output, the ammeter will
indicate the discharge rate ofe the battery.

Two 5 amp fuses protect the two <circuitss,stem
battery and alternator 1indication. These are
located wunderneath the c¢ircuit breaker panel
approximately & inches forward of panel face.

7 FUEL PRESSURE GAUGE

The fuel pressure gauge 1is of the electric type,
using a transducer as reference, and is calibrated
in pounds per sguare 1inch and indicates the
pressure to the fuel injector.

g GASCOLATOR

The gascolator, located to the left of the console
on the floorboard, allows the pilot to drain
condensed water or any sediment from the lowest
point in the fuel line. To activate the
gascolator drain pull the ring upward, to stop
drainage release the ring.
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9 EGT/OAT GAUGE

The EGT/OAT opauge is Llocated to the right of the
radic panels and above the engine tachometer. A
thermocouple probe 1in the number 3 exhaust pipe
transmits temperature varjations to the indicator
mounted in the instrument panel. The dindicator
serves as a visual aid to the pilot when adjusting

mixture. Exhaust gas temperature varies with:

fuel-to-air ratio, power and RPM. The 0AT gauge
provides the pilot with the free stream outside
air temperature in degrees centigrade.

10. MANIFOLD PRESSURE

The manifold pressure gauge dis of the direct
reading type and dis mounted below the engine
tachometer. The gauge is calibrated in inches of
mercury ang indicates the pressure 1in the
induction air manifold.

11. TACHOMETER

The tachomater is an electronic meter which counts
ignition pulses. The instrument is calibrated in
revolutions per minutes (RPH).

12. RAM AIR CONTROL

Pulling the ram air control allows the wuse of
unfiltered air. The wuse of ram air must be
Limited to <clean dust=free air and must not be
used during any ground operations.

13. MIXTURE CONTROL

The mixture control allows the pilot to adjust the
fuel=air ratio (mixture) of the engine. Pushing
the control forward richens the mixtue. Pulling
the control aft leans the mixture and pulling the
control full aft closes the ddle cutoff wvalve
shutting down the engine. The control is of the
verniar type and fine adjustments of the mixture
can be obtained by turning the knobs clockwise
richens the mixture, counterclockwise leans.

14. PROPELLER CONTROL
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Pushing the propeller control forward increases
engine RPM; pulling the control aft decreases the
engine RPM. The control is of the vernier type
and fine adjustments or RPM's can be obtained by
turning ths knob: clockwise idincreases RPM's,
counterclockwise decreases RPM's,

15. THROTTLE CONTROL

Pushing the throttle control forward increases the
manifold pressure ther2by increasing the engine
power. Pulling the c¢ontrol aft decreases the
manifold pressure thereby decreasing the engine
pOWET. A friction Llock is provided to prevent
creeping at cruise settings.

16. COWL FLAP CONTROL

Pulling the cowl flap control full aft opens the
cowl flap doors allowing additicenal airflow to
properly cool the engine on the ground and during
low. speed high power <climbs. pburing cruise the
cowl flaps may be partially opened, (control
pulled aft approximately three inches) if
necessary, to maintain oil and cylinder head
temperatures within the normal operating range.

17. FUEL 3B00ST PUMP SWITCH/CIRCUIT éREAKER

Pushing ON the fuel boost pump combination
switch/circuit breaker turns on the fuel boost
puUMp. Use of the fuel boost pump should be
limited to starting, takeoff, switching fuel
tanks, landing, and emergency situations.

The fuel boost pump 1is capable of supplying fuel
to the engine at the rated quantities and
pressures to permit the engine to develop rated
power,.

18« FUEL SELECTOR VALVE

The fuel selector valve located on he floor- board
is a three-position valve which allows the pilot
to select either the Lleft or right fuel tank.
Turning the valve to OFF shuts off all fuel to the
engine. At full throttle the engine will steop
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from fuel starvation in 2 to2 3 seconds.
19. MAGNETO/STARTER SWITCH

The magneto/starter switch combines both ignition
and starting functions. Turning the ignition 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 switch to return
by spring action to the BOTH position. 1In the OFF
positiaon both magnetos are grounded. At the R
position the Left magneto grounds, At the L
position the right magneto grounds. At either the
START position or the BOTH position both magnetos
are hot and the ignition system is ON.

20. FUEL FLOW

The fuel flow gauge 1is an electric dinstrument
which operates from information provided by a
transducer. The gauge 1is digital and indicates
fuel flow and/or gallons used,

The fuel flow gauge IS NOT to be wused as a

reference for Lleaning the engine during manual
operation; use the EGT gauge for this reference.
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MISCELLANEOQUS INSTRUMENTS,
CONTROLS AND INDICATORS

FIGURE 7-3
1. RADIO MICROPHONME (If Installed)
2a RADIO LIGHT SWITCH AND DIMMER
Turning the radio Llight switch knob <clockwise
turns ON the radio and indicator lightsa
Continued turning clockwise increases light
intensity.

3. RADIO PANELS

Adequate space is provided for installation of
optional avionics.

be PANEL LIGHT SWITCH AND DIMMER
Turning the panel Light switch knob <clockwise
turns ON the instrument Llights Llocated in the

glareshield. Continuead turning clockwise
increases the lighting intensity.
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5 CIRCUIT BREAKER PANEL

Push-to-reset and push=-pull circuit breakers
automatically break the electrical current flow if
a system receives an overload.

6. CIGAR LIGHTER
7. PARKING BRAKE CONTROL

Depressing the brake pedals and pulling the
parking brake control. sets the parking brake.
Pushing in the parking brake control releases the
parking brake.

8. DEFROST CONTROL

Pulling the defrost control decreases air flow to
cabin and idncreases air flow over the windshisld
in the front of the glareshield area. Optimum use
of the defrost control 1is described in the Cabin
Environment Section.

9. CABIN VENT CONTROL (Fresh Air}

Pulling the cabin vent control aft opens the cabin
vent, located on the right side of the airplane.
Optimum use of the cabin vent control is described
in the Cabin Environment Section.

10. CABIN HEAT CONTROL

Pulling the cabin heat <control turns on cabin
heat. To lower <cabin temperature the cabin heat
control is pushed forward toward the OFF position.
Optimum use of the cabin hezt control is described
in the Cabin Environment Section.

11. ALTERNATE STATIC SOURCE VALVE

Pulling the alternate static source valve to the
aft position changes the sousrce of static air for

the altimeter, airspeed indicator and
rate-of-climb indicator from the outside of the
aircraft to the cabin interior. Airspeed and
altimeter readings are affected slightly when
alternate static source 1is used. (Refer to
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Section V).

12.

13.

HEADSET JACK

MICROPHONE JACK

Spare fuses are located aft of and
adjacent to the ammeter fuses. There
are 5 amp fuses to replace either

ammeter or instrument light control box

fuses as needed.

ISSUED 10-12-84
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ANNUNCIATOR AND SWITCH PANELS

LOW

CELT

WARNING: oN
FOR AVIATION
B v Vo -t e
m UNLICENSED

operaTioN JARM
UKLAWF UL

®

Pressing the red press—to-test switch with the
master swWwitch ON will dlluminate all annunciator
Light bulbs, excluding START POWER.ON indicator
Defective bulbs should be replaced prior to the
next flight.

3] cear | cear
pown | unsFe| FUEL

FIGURE 7-4
1. PRESS-TO~TEST SWITCH

2 & 3. GEAR SAFETY INDICATOR

The green GAER DN Llight and a red GEAR UNSFE Llight
provide visual gear position signals. The green
light (GEAR DN) shows. continuously when the gear
is fully extended. With the navigation Lightss
on, the GEAR DN light is dim for night operation.
AlLL gear 1(iights are out when the gear 1is fully
retracted. GEAR UNSFE Llight is on between gear
fully extended and gear fully retracted position.

4 & 5. FUEL LOW INDICATORS
LEFT and/or RIGHT, red, FUEL LOW annunciator Llight
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comes on when there is 2-1/2 to 3 gallons of usable fuel

remaining in the respective tanks. Press to Test switch must
be held for 3-5 seconds for LOW FUEL warning circuit to
activitate.

b VACUUMA MALFUNCTION IMDICATOR (VAC-HIGH/LOW)

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

Te VOLTAGE IRREGULARITY INDICATOR
(VOLTS~HIGH/LOW)

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

blinking light designates low, or no voltage from
the alternator; a steady Light indicates over
voltage or a trippage of the voltage relay.

8. START POWER ON INDICATOR

The START POWER ON Light dlluminates when the
starter switch or relay has malfunctioned and the
starter is engaged while the engine 1dis running
Shut the engine off as soon as practicable. This
Light does not dJlluminate 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 reroute air
through air filter.

10« DIM SWITCH

The DIM switch may be activated when the low fuel
lights come on bright. The switch will dim both
low fuel Lights but will not turn them off. To
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restore the display to bright, press the test
swWwitch.

11. EMERGENCY LOCATOR TRANSMITTER SWITCH

The ELT switch manually activates the emergency
locator transmitter located in the tailcone. To
activate the system pull the switch out and raise.
Failure to pull ocut can result 1in a breakage of
the switch. Reference should be made to the
Emergency Locator Transmitter description in this
section for proper and lawful usage of the ELT.

12. FUEL FLOW MEMORY SWITCH

The "Fuel Totalizer” memory 1is connected to the
aircraft battery through the "Fuel Flow Memory"
switch. This is normally left in the "ON" position
at all times so that "Fuel Used" information is
retained from one flight to the next until reset.
The memory switch may be 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 switch.

13. OPTIONAL EQUIPMENT CONTROL SWITCHES

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

GROUND CONTROL
NOSE GEAR STEERING

The nose gear steering system consists of steering
horn on the gear Lleg linked to the rudder pedals
by push=pull tubes and bpellcranksa. Gear
retraction automatically 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 brakese. Minimum turning radius 1s 41 feet
without use of brakes. A manual tow bar can be
used to ground handle the aircraft. Care must be used to
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not swivel the nose wheel beyond 14 degrees from
cantera. Adjustable steering stops are
incorporated on nose gear leg assembly.

~  CAUTION ~
Exceeding the swivel angle Llimits may
cause structural damage.

LANDING GEAR
CONSTRUCTION

The landing gear legs are constructed of chrome=
molybdenua tubular steel, heat-treated for greater
strength and wear resistance. Main gear attaching
points have metal backings 1imbedded in the gear
mounting box attached te the wing spar. The ncse
gear mounts on the c¢abin tubular steel frame.
Rubber discs in all gear leg assemblies absorb the
shock of taxiing and landing.

RETRACTICN SYSTEHM

The landing gear is electrically retracted and
extended. The gear switch operates the landing

gear actuator relaye. Pulling the wheel=shaped
knob out and moving it to the upper detent raises
the geare. However, an Airspeed Safety Switch,

mounted to the back of the airspeed indicator, is
incorporated in the electrical system to prevent
landing gear retraction while on the ground and
until a safe takeoff speed is reached,
(approximately 65 +7, =& KIAS). The wup Limit
switch will stop the gear 1in 1dts retracted
position. floving the <control knob to its lower
detent lowers the gear. The properly rigged down
limit switch will stop the gear actuating motor
when proper force has been exerted to hold the
landing gear 1in the down-and-locked position.
3ungee springs preload the retraction mechanism in
an overcenter position to hold the gear down. A
landing gear safety bypass switch override s
provided next to the gear switch should the gear
fail to retract. Depressing and holding this
switch manually bypasses the airspeed safety
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switch and allows the gear to retract.

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

WHEEL BRAKES

The main gear wheels dincorporate self—-adjusting
disc=-type hydraulic brakes. The pilot's rudder
pedals have individual toe—actuated brake
cylinders Llinked to the rudder pedals. Depressing
the toe pedals and pulling the parking brake
control on the console sets the brakes. Pushing
the parking brake control forward releases the
brakes.

It is not advisable to set the parking brakes when
the brakes are overheated, after heavy braking or
when outside temperatures are wunusually high.
Trapped hydraulic fluid may expand with heat and
damage the systeme. Wheel <chocks and tiedowns
shoulcé be used for long-term parking.

EMERGENCY EXTENSION SYSTEM

An emergency gear extension mechanism is provided
to altow manual Llowering of the landing gear. The
control mechanism is located between and aft of
the pilot and co-pilot seats. The red lever must
be released and pulled up (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. 12-2C
pulls are required to fully extend and lock the
gear down. The electrical extension or retracting
system will not operate if the manual extension
lever is not properly positiagned.
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WARNING SYSTEHM ‘
The landing gear warning system consists of: 13}
the Landing gear condition Llights, GREEN for "GEAR
DOWN" and RED for "GEAR UNSFE"™, and 2) a warning
horn activated when the gear 1is not down—and-
locked and the throttle is set at 12 inches or
less manifold pressure. The green Light shows
continuously when the gear is fully extended. The
red Light shows whenever the jear is in transit or
not locked down but is off when the gear is fully
retracted. A visual <gear-position indicators
located on floorboard aft of the fual selector,
shows when the gear. 1is down when the indicator
marks align. The gear down light is dimmed 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 into the nose wheel well. The
minimum turning radius on the ground is 41 feet.
Adjustable steering stops have been incorporated
on nose gear leg assembly.

CAUTION =~
The nose wheel must not be swiveled
beyond 14 degrees either side of center.
To exceed these Llimits may cause
structural damage.

CABIN
BAGGAGE COMPARTMENT

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

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

| |
2S\—

FIGURE 7=5

“ CAUTION ~

R L L

Proper loading and retention of cargo is
mandatory. See Loading Computaticn
Graph, page 6-7.

SEATS

The front seats are individually mounted and may
be adjusted fore and aft to fit individual comfort
preferences. The front seat back may be adjusted
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by turning hand crank until seat back is in
desired position.

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

The rear seat backs have four (4) adjustment
positions. Each seat can be adjusted independent
of the other by pulling up on respective release
handles located on Lleft or right of aircraft
centerline on forward spar. This allows
adjustment from approximately 10 degrees to 40
degrees recline position.

SEAT BELTS

Safety belts, 1if worn properly, keep occupants
firmly in their seats 1in rough air and during
mang2uvers, The belts are mechanically simple and
comfortable to wear. They are attached to the
seats, which can be mcved without readjusting the
belt. Shoulder harnesses are provided for front
and rear seat occupants and ¥UST be fastened for
take-off and landing cperations.

SAFETY HARNESS

The single diagonal type harness is designed so
the chest strap crosses diagonally from the out-
voard 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 Llength. This
djagonal configuration places the body
center~of-gravity inside the triangle formed by
the chest strap and lap belt. The lap belt should
ve adjusted c¢omfort- ably tight. As a result the
body is restricted from rolling out toward the
unrestricted shoulder, or "open" side of the
harness, upon “forward impact. Refer to Figure 7-6
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for proper seat belt/harness adjustment.

FIGURE 7-6
DOORS, WINDOWS & EXITS

CABIN DOOR

Access to the cabin is provided bty a door lotated
on the right side of the fuselage. This door has
inside and outside operating handles. The outside
door handle «can be locked with a key specifically
provided for ite The door has two Llatching
mechanisms» one located at the top of the doer and
one at tne aft, center of the door.
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Should the door come open in flight the flying
qualities of the aircraft will not be affected.
Procedures for <closing 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 is generally used
for fresh air for prclonged ground operations. The
window should not be opened in flight above 132
KTIAS.

EMERGENCY EXITS

The cabin door is the primary emergency exit from
the <cabina If an emergency exists where a
probable crash landing will occur, 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 auxiliary exit. The door can be opened
from the inside even though locked. To open, pull
off cover,r pull the white knob and Lift wup red
handle. To verify re~engacement of outside latch
mechanisms open outside handle fully, close inside
handle to engage pin in <cam slide of Llatch
mechanism; push in on white button until it snaps
in place in hole. Replace cover. Operate outside
handle in normal method. ‘

ENGINE
GENERAL
The engine 1installed in this aircraft is an AVCO-
Lycoming Model 10-360-A336D. The I0 series engine
is a four <cylinder direct drive, horizontally
opposeds air cooled engine of 361 cubic dinches
displacement.

The engine dincorporates a Bendix D4LN-3021 dual
magneto and a RSA-5AD1 Sendix fuel injector.

This engine 1is normal rotaticn (clockwise) as

ISSUED 10-12-84 7-31



SECTION VII
AIRPLANE AND SYSTEMS DESCRIPTION

MOONEY M20J

viewed from the rear of the engine. A detailed
specification Llisting of the engine is contained
in Section I.

ENGINE CONTROLS

The engine controls are centrally located, between
the pilot and co-pilot, on the engine control
consola The throttle knob regulates manifold
pressure. Pushing the knob forward increases the
setting; pulling the knob aft decreases the
setting.

The propeller control, with its crowned blue knob,
controls engine RPM through the propeller
governor, Pushing the knobd forward increases
engine RPM7 pulling the knob aft decreases RPM.

The mixture control, with its red fluted knob~
establishes the fuel=air ratio (mixture). Pushing
the knob full forward sets the mixture to
full=rich, pulling the knob aft leans the mixture.,
and pulling. the knob to its maximum aft travel
position closes the idle cutoff valve, shutting
down the wengine. Precise mixture settings can be
established by observing the EGT gauge on the
pilot's right hand instrument panel while
adjusting the mixture control.

The propeller and mixture controls are vernier
type and fine adjustments <can be made by turning
the knobs <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.

Engine cooling 1is controlled by the wuse of the
cowl flap <control Llocated beneath the engine
controls. Pulling the control to its most rear
position opens the cowl flaps. The cowl flaps are
located on the lower aft part of the engine cowl.

The ram air control Llocated directly below the
throttle control, allows the selection of filtered
induction air or unfiltered direct ram air.

Using ram air will increase the manifold pressure
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by allowing engine dinduction air to partially
bypass the dinduction air filter. The use of ranm
air must be limited to clean, dust—-free air. The
engine will operate on direct unfiltered air when
the ram air control is pulled on. When ram air is
on allowing unfiltered air to enter the engine,
the ram air annunciator Llight Located above the
center radio panel Will dJlluminate when the
landing gear 1is down. Should the induction air
filter clogs a sprinyg—loaded door in the induction
system will open by induction vacuum to allow
alternate air to enter the engine.

'ALTERNATE
ANDUCTION
AIR VALVE

"AIR FILTER

INJECTOR

RAM AIR ON
ALTERNATE AR RAM AIR OFF

AND RAM AIR OFF

FIGURE 7-7
ENGINE AIR INDUCTION SYSTEM

ENGINE INSTRUMENTS

Engine instruments operate electrically, except
manifold pressure and tachometer, through
variations in resistance caused by opressure or
temperature changes, or by variations in current
output caused by varying engine RPM or alternator
output. The tachometer receives 1its signal from
the magneto pulses via the ignition switch.

Cylinder head temperature, oil pressure, and oil
temperature gauges are located above the flight
instruments. EGT, tachometer, manifold pressure
and fuel flow are locatea to the right of the
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radio panel. Color arcs on instrument faces mark
operating ranges. Proper interpretation of engine
instrument readings 1is essential for selecting
optimum control settings and for maintaining
maximum cruise fuel economy. (Refer to Section II
for Limitations).

ENGINE OPERATION AND CARE

The Life of the =engine is determined by the care
it receives. Maximum efficiency and engine
service Llife can be expected when a gocd
maintenance program is followed. Poor maintenance
results in faulty engine performance and reduced
service life. Efficient engine operation demands
careful attention to cleanliness of air, fuel, oil
and maintaining operating oil temperatures wWwithin
the required Llimitsa. Servicing of the engine
should be accomplished by qualified personnzl.
Refer to AVCO LYC. Overhaul and Service Manuals.

The engine receives a run-in operation before
leaving the factory. Therefore, no break=in
schedule need be followed., Straight mineral oil
(MIL-C~-6082) should be used for the:first 50 hours or until
0il consumption has stabilized.

The minimum grade aviation fuel for this engine is
100/130 or 100 LL. 1In case the grade required is
not availabler use a higher rating. Never use a
Llower rated fuel. Only aviation gasolines
compounded to specifications ASTM=-91D or
MIL-G=-5572E are approved.

Operational procedures for adverse environmental

conditions can be found 1in the engine operator's
manual.

OIL SYSTEM

The engine has a full=-pressure wet sump oil system
with an 8 gquart (7.6 Lliters) capacitya. A
conventional dip stick is provided for determining
the oil quantitye.

An automatic bypass control valve routes oil flow
around the oil cooler when operating temperatures
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are below normal or when the cooling radiator is
blockeds The propeller governor bocsts engine oil
pressure for operation of the propeller. It
controls oil pressure going to the propeller hub
to maintain or change propeller blade angles.
This oil flows through the propeller shaft to
reach the propeller.

IGNITION SYSTEM

The magneto ignition system features two
electrically independent: ignition circuits in one
housing. The right magneto fires the lower right
and upper left spark plugs, and the left magneto
fires the Llower Left and upper right spark plugs.
The magneto/starter switch has five positions:
OFF, R (right), L (Left), BOTH, and START. 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 the BOTH
position both magnetos are HOT and the ignition
system is on. For safety the ignition switch must
be OFF and key removec when the engine 1is not
running.. Turning the ignition switch to start and
pushing in closes the starter solensid, engages
the starter and allows the impulse coupling to
automatically retard the magneto until the engine
is at 1ts retard firing position. The spring
action of the impulse is then released to spin the
rotating magnet and produce the spark to fire the
engine. After the engine starts, the impulse
coupling flyweights do not engage due to
centrifugal action. The coupling then acts as a
straight drive and the magneto fires at the normal
firing position of the engine. The
magneto/starter switch is spring loaded to return
from START to the EOTH position when released.

" CAUTION ~

Do not operate the starter in excess of
30 seconds or re-engage the starter
without allowing it time to cool.
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//7WARNING//

117111111717
Do not turn the propeller when the
magnetos are NOT grounded. Ground the

magneto points before removing switch
wires or electrical plugs. ALl spark
plug Lleads can be removed as an
alternate safety measure.

ENGINE COOLING

The down—draft engine cooling -system provides
ground and inflight power plant cooling. E£Engine
paffling directs air over and around the cylinders
and out the cowl flap openings. Opening the cowl
flap doors allows proper air flow on the ground
and during Llow-speed high=power climbs. Pull the
cowl flap control full aft to open the cowl flaps.
The cowl flaps should be partially openeds
{control pulled aft approximately one to two
inches)s if necessary to maintain the oil and
cylinder head temperature within the normal
operating range.

ENGINE STARTING SYSTEM

Engine starting power 1is provided by a 12 V
starter. Ignition is provided by impulse coupled
magnetos. A starter engaged warning Llight (START
POWER ON) is incorporated as standard equipment in
the annunciator panel.

ACCESSORIES
VACUUM PUMP

An engine=driven wvacuum pump supplies suction for
the vacuum-operated gyroscopic flight instruments.
Air entering the vacuum—-powered instruments 1is
filtered; hence, sluggish or erratic operation of
vacuum—=driven instruments may dindicate that a
clogged wvacuum filter. element is preventing
adeguate air intake. A vacuum annunciator Llight
is provided to monitor system operation.

7-35 ISSUED 10-12-84



SECTION VII
AIRPLANE AND SYSTEMS DESCRIPTION

MOONEY M20J
ALTERNATOR
Electrical power 1is supplied by an engine driven
12 V, 60 ampere alternator.

PROPELLER

The propeller is an all metal, two blade, constant
speed unit. Constant propeller rotational speed
(RPH) is maintained by a balance of air load and
engine rotational forces. The propeller governor
regulates the flow of engine oil to a piston in
the propeller dome. The piston 1is linked by a
sliding rod and fork arrangement to propeller
blades. Governor oil pressure works against the
piston and a spring to increase propeller blade
pitch, thus decreasing propeller and engine RPM.
Centrifugal twisting moments on the propeller
blades work to decrease propeller blade pitch and
incrzase RPM. Control of these and other forces
to maintain a constant RPM is provided by the
propeller control lever in the cockpita

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

The propeller may be operated within the full
range of RPH indicated by the tachometer, up to
the red radial Lline. In cruise, always use the
power setting charts provided. On cold days
during run-up, exercise the propellier several
times to flow warm oil into the propeller hub.
This assures propeller governing for takeoff.

1ssuEp 10-12-84 7=37



SECTION VII
AIRPLANE AND SYSTEMS DESCRIPTION

MOONEY M20J

FUEL SYSTEM

LOW FUEL WARN LOW FUEL WARN

FILLER PORT - I
/ FUEL GAGES/ : -

FUEL QUANTITY TRANSMITTER

FUEL QUANTITY : s
TRANSMITTERS by

FUEL QUANTITY =
TRANSMITTER
FUEL LEFT TANK

FLOW GAUGE DRAIN VALVE:

RIGHT TANK

VENT AND OVERFLOW

ng —'SELECTOR

| BOOST PUMP

GASCOLATOR
SWITCH (DRATN)
bl ' THROTTLE
o ENGINE DRIVEN
FUEL PUMP. MIXTURE

BOOST PUMP

FUEL FLOW T e,
: l TO CYLINDERS 1 4

FUEL SYSTEM SCHEMATIC
FIGURE 7-8

Fuel is carried in two integral sealed sections of
the forward inboard area of the wings. Total
usable fuel capacity s 64 gallons (242.4
Liters){53.3 Imp. Gal.l. Both tanks have fuel
level indicators visible through the filler ports.
These indicators show the 25=gallon (94.7
liters)(2C.% Imp. Gals.) Llevel in each tank.
There are sump drains at the lowest point in each
tank for taking fuel samples to check for sediment
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contamination or condemsed wWwater accumulation.

The recessed three-position fuel selector handle
aft of the console on the floor allows the pilot
to set the selector valve to LEFT tank, RIGHT
tanks, or OFF position. The gascolator, located to
the Left of the selector valve in the floorboard,
is for draining condensed water and sediment from
the Lowest point in the fuel Llines before the
first flight of the day and after each refueling.

Fuel feeds from one tank at a time to the selector
valve and through the electric fuel pump (boost
pump) enrocute to the engine-driven pump and the
fuel injector wunit. The electric fuel pump 1is
capable of supplying sufficient pressure and fuel
flow for rated engine performance should the
engine driven pump fail.

Electric fuel-level transmitters 1in the tanks
operate the fuel gauges. The master switch
actuates the fuel guantity idndicator system to
maintain an 1indication of fuel remaining in each
tank. The fuel pressure gauge registers fuel
pressure in the line to the injector. Vents in
each fuel tank allow for overflow and ventilation.

The cptional, visuval fuel quantity idndicators
Located in each wing tank are to . be used for
PARTIAL FUEL LOADING only and not for preflight
inspection purpose.

Fuel. Flow 1is presented digitally and indicates
volume of fuel being used in GPH (pounds or Lliters
optional) and/or total fuel wused. Optional fuel
flow systems are available and each depicts dits
information differently. Refer to appropriate
operational procedure for specific data. A "Fuel
Flow Memory"™ switch (FT-101 System) is located in
the top of the right hand radio panel to shut off
the memory circuit if the aircraft is to be stored
for: long periods of time.
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ELECTRICAL SYSTEM
ALTERNATOR & BATTERY

A 12-volt, 35-ampere-~hour storage battery (in the
tailcone) and a 60 ampere self-rectifying
alternator supply electrical power for equipment
operation. The ammeter in the engine instrument
display indicates battery charge/discharge rate.
A power loss in the alternator or voltage
"regulator will be shown as a discharge reading on
the ammeter’; a discharged battery will be
indicated as a high-charge reading.

The voltage regulator adjusts alternator output to
current load while maintaining a constant voltage
level. A voltage warning Llight i{lluminates
steadily when voltage Limits are exceeded and
flashes when the voltage is low. S :

A~ At A

~~ CAUTION ~~

o P A e Pl
Starting with an external power source should
not be done while the battery is completely
depleted. It will not accept the high charge
rate from the alternator and electrical fail~
ure may result. '

7=40 ISSUED10—12-84
Rev A 2-17-88



SECTION VII

AIRPLANE AND SYSTEMS DESCRIPTION

MOONEY M20J

*Connection varies with
Avionies; could be on Parel
Sw Bus (Aux Bus).
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CIRCUIT BREAKER PANEL
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RADAR  STORM AC
AT scoe  PWOME  RMI pyygRr

FIGURE 7-10

Push=-pult, or rocker switch-circuit breakers
automatically break the electrical current flow if
the system or unit.- receives an overload, thus
preventing damage to electrical wiring.

The main c¢ircuit breaker panel is in the extreme
right panel. Figure 7-10 illustrates the main
circuit breaker panel with dts push=-pull circuit
breakers. ALl rocker switch-circuit breakers are
at the bottom 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 the altzrnator and the main buss.
Since the alternator is 1incapable of output in
excess of the circuit breakers capacity, a trinpped
breaker normally dindicates a fault within the
alternator. Since the alternator is then cut out
of the power circuit, the storage battery supplies
electrical power 1in steadily diminishing output
With the master switch on.

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

Turning off the radio master switch and then
turning mastzsr switch OFF and ON, will reset the
voltage regulator. The overvoltage annunciator
light should remain out. If the overvoltage light
comes on again, pulling out the alternator—-field
circuit breasker cuts the alternator out of the
power ¢ircuit. Once again the battery is the only
source of electrical power; therefore, all
electrical equipment not essential for flight
should be turned off and the flight terminated as
soon as practical to correct the malfunction.

=
o
et
m

The circuit breakers installed 1in the
panel may vary depending on installed
equipment per customer order.

ANNUNCIATOR PANEL

The lLanding gear lights, low fuel lights, voltage
light, vacuum warning light, starter engaged light
and ram air Light are grouped in the annunciator. A
test switch and dim switch, are also found in the
panel and each of the lights 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 reguired for
optional avionics installations. (Sze Section IX
for Avionics Systems installed in this aircraft).

LIGHTING SYSTEM
INSTRUMENT & PLACARD LIGHTS

ALl placards are floodlighted by Llights from the
glareshields There are two rheostat knobs on the
right hand radio panel. The Left control
regulates the intensity of the placard Llighting.
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 is located on the center of
the pilot's control wheel <(co-pilot's optional).
The right hand rheostat controls the map Llight
intensity.

CABIN LIGHTING

Four headliner Lights illuminate the cabin. The
forward lights are controlled by the
BRIGHT=OFF~DIM switch Llocated 1in the headliner
ahove the <co=-pilot. The rear cabin Llights are
controlled by another ERIGHT=0OFF=DIM switch
located above the rear seats, easily accessible
from the baggage door for assistance with night
loading. These are connected directly to battery.

EXTERIOR LIGHTING

tonventional navigation and high intensity strobe
Llights are installed on the wing tips and on the
rudder trailing edge. A landing or taxi Llight
is installed 1in the Llower engine cowling. ALl
exterior lights are controlled by vrocker type
switches on the lower right hand portion of the
pilots panel.
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The high intensity wing tip and tail strobe Llights
are required for night operation, but should be
turned off when taxiing near other aircraft, or
flying 1in fog or clouds. The conventional
position Llights must be wused for all night
operations.

Optional recognition Llights may be installed in
the Wwing tips for use when requested by ATC.

CABIN ENVIRUNMENT
HEATING & VENTILATION SYSTEMS

Three ventilating systems orovide cabin
environmental conditions <controlled to individual
pilot and passenger preferences. Fresh air heated
by the engine exhaust muff and. cool air from an
airscoop on the co-pilot side, can be individually
controlled and mixed to the desired tempersture.
The side fresh-air system has adjustable outlets
near the pilot's and co~-pilot's knees.

ADJUSTABLE OVERHEAD
VENTILATION CUTLETS

HOT AR
DuMp

The cabin overhead ventilating system works
independently of the cabin heating and ventilating
system. Fresh air enters an intake on the dorsal
fin and 1is controlled by individual outlets above

CABIN OVER- :

HOT AR MIXED CABIN DEFROSTING HEAD VENT~ SIDE

DUCT WORK_ | AIR AR HATING AR AIR SCOOPS
FIGURE 7-11
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each seat. A master air vent control regulates
flow of air through the dindividual overhead
outlets. This control is located above the pilots
seat back on the overhead panel.

The cabin heat <control 1is marked CABIN HEAT.
Pulling the <cabin heat <control aft supplies heat
to the cabin and defroster system.« The cabin vent
control is marked VENT. Pulling the vent control
aftt supplies fresh air to the lower cabin and the
aefrost system. Hot and cold air may be mixed by
adjusting both heat and vent contrals. These
controls may be adjusted between full open and
full closed. The right side airscoop has outlets
under the side panel for installation of radio
cooling ducts. Cabin heat will be more effective
with the cowl flaps closed.

WINDSHIELD DEFROSTING SYSTEM

The windshield defrost system takes air from the
cabin air distribution system and distributes this
over the windshijeld interior surface any time the
heat and/or fresh air valves are opened. Pulling
the defrost control full aft decreases flow to the
cabin and forces maximum air to flow through the
defrost ducts.

PITOT PRESSURE & STATIC SYSTEH

A pitot tube, mounted on the lower surface of the
left wing, picks up airspeed indicator ram air. A
heated pitot prevents pitot tube icing when flying -
in moisture-laden air. A pitot systein drain valve
is located on the forward bottom skin of the left
wing just outboard of the wing fillet. Static
ports on each side of the tailcone supply static
air pressure for the altimeter, the airspeed
indicator, and vertical speed indicator. A static
system drain valve is located on the fuselage
bottom skin below the tailcone access door. An
alternate static pressure source valve is
installed in the flight panel just to the left of
the pilots control column. Alternate static air
is-taken from the <cockpit and will affect flight
instrument readings. Performance variation charts
in Section V depict the difference between primary
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and alternate static indications.
STALL WARNING SYSTEM

The electrical stall warning system uses a vane-
actuated switchs installed in the Lleft wing
leading edge, to energize stall warning horn
located in the cabin. 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 wuntil the aircraft flight attitude is
changed toward a non-stalled conditicn.

4
(=]
-
m

PR S —— i
do not attempt to adjust prestall
warning speed by bending the vane. This
part has been heat treated and cannot bte
bent without damaging or breaking the
vanea.

EMERGENCY LOCATOR TRANSMITTER

The Emergency Locator Transmitter (ELT) is located
in the tailcone and is accessible by removing the
radio access panel on the Lleft side of the
fuselage. The emergency locator transmitter meets
the requirements 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 ¥Hz for a period of from 48 hours in
Low temperature areas and up to 100 hours in _high
temperature arease. The wunit operates on a
self-contained battery. The battery should. be
checkec at annual inspections.

The battery has a wuseful Life of four vyears.
However, to comply with FAA regulations it must be
replaced after two years of shelf Life. The
battery should also be replaced if the transmitter
has been used in an emergency situation or if
accumulated test time exceeds one hour. The
replacement date 1is marked on the transmitter
Label.
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On the wunit itself 1is a three position selector
sWwitch placarded "OFF", ™ARM", "MON". The "ARM"
position is provided to set the wunit to the
automatic position so that it will transmit only
after impact and will <continue to transmit until
the battery 1is drained to depletion or until the
sWwitch is manually moved to the "OFF" position.
The "ARM" position is selected when. the
transmitter is installed at the factory and the
switch should remain in that position whenever the
unit is dinstalled in the airplane. The "ON"
position is provided so the unit can be used as a
portable transmitter or in the event the automatic
feature was not triggered by impact or to
periodically test the function of the transmitter.

Select the "OFF" position when. changing the
oattery, when rearming the unit if it has been
activated for any reason, or to discontinue
transmission.

1

1

H NOTE

(R ———— |
If the switch has been placed in the
"ON" position for any reason, the "OFF"
position has to be selected before
selecting "ARMN", I¥ "ARM"™ is selected
directly from the "ON" position the unit
will continue to transmit in the "ARM"
position.

E.L.T. REMOTE SWITCH OPERATION

A pilot's remote switch, Llocated above the radio
panels,. is provided to allow the transmitter to be
controlled from dinside the cabina The pilot's
remote switch is placarded "CN", "ARM". The unit
will start transmitting with switch din "ON"
position and will stop when remote switch is
returned to "ARN" position during cockpit
checkout.
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If for any reason a test transmission is
necessary, the operator must first
cbtain permission frem s lecal FAA

FCL rapressntative (or other spomlicable
huthority) or in accordance with current

regulati
be kept
of ELT

onsSa Test transmission should
to a minimal duration. Testing
should be conducted only durins

the first five (3) minutes after any
hour and no Llongzer than three (3)

audible

SWe2pLSs.

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

zctivated.
121.5 fiHz.
Locator may
turned off
position and
interference.
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INTRGDUCTION

This section contains factory recommended
procedures for proper ground handling, routine
care and servicing of your Mooney.

As regquired by Federal Aviation Regulations, all
¢ivil aircraft of U.S. registry must wundergo a
complete inspection (ANNUAL) each twelve calendar
months. In addition to the required ANNUAL
inspection, aircraft operated commercially (for
fire) must have a complete inspection every 100
hours of operation. All inspections must be
performed by a designhated representative of the
FAA.

The FAA may require other dinspections by the
issuance of airworthiness directives applicable to
the airplanes, engine, nropeller and other
components. It is the responsibility of the owner

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

Scheduling of ALL maintenance is the
responsibility of the aircraft operator. A
general knowledge of the aircraft is necessary to
perform day-to-day service oprocedures and to
determine when unusual service or shop maintenance
is needed.

Service information in this section of the manual
is limited to service procedures which the
operator will normally perform or supervise.
Reference should be made to FAR Part 43 for
information regarding preventive maintenance which
may be performed by a licensed pilot.

It s wise to follow a planned schedule of
Llubrication and preventive maintenance based on
climatic and flying conditions encountered in your
Llocality.

Keep in touch with your Mooney Service Center 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 problem arise
concerning the repair or upkeep of your Mooney.,
consult the Customer Service Department, Mooney
Aircraft Corporation, P.0. Box 72, Kerrville, TX.
78028. Telephone: Area Code 512-896-46000.

ALl correspondence regarding your airplane should
include the MODEL and SERIAL NUMBER. These
numbers can Dbe found on an identification place
located on the lower aft portion of the left side
of the tajlcone. The model and serial number must
also be used when consulting either the Service %
Maintenance Manual or Parts Manual.

Service & Maintenance and Parts.Manuals may be
obtained for your airplane from your Fooney
Marketing or Service Center.

GROUND HANDLING
TOWING

For maneuvering the aircraft in close quarters, in
the nangar, or on the rampr, use the tow bar
furnished with the aircraft lLoose equipment. The
towbar attaches to the nose gear crossbar. One
man can move the aircraft providing the ground
surface is relatijvely smooth and the tires are
properly inflated. :

When no towbar is available, or when assistance in
moving the aircraft is regquired, push by hand:

(1) on the wing Lleading edges, and (2) on the
inboard portion of propeller blades adjacent to
the propeller hub. Towing by tractor or other
powered eguipment is NOT RECOMMENDED.

LR R R RN

~  CAUTION ~
Exercise care not to turn the nose wheel
past its normal swivel angle of 14
degrees either side of center.
Exceeding the turn Limits shown on the
turn idindicator may cause structural
damages
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TIEDOWN MOONEY H2DJ

As a precaution against wind damage, always tie
down the aircraft when parked outside. Removable
wing tiedown eye-bolts, supplied with the Lloose
equipment, screw 1into wing receptacles marked
HOIST POINT just outboard of each main gear.

Replace these eyebolts with jack point fixtures
when it 1is necessary to Llift the aircraft with
jacks. The tail tiedown point is part of the tail
skide.

To tie down the aircraft:

a. Park the airplane facing the wind.

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

c. Fasten strong ground=anchored chain or rope
to the installed wing tiedown eyebolts, and
nlace wheel chocks fore and aft of each
wheel.

de. Fasten a strong ground-anchored chain or
rope through the tail skid.

JACKING

when it is necessary to raise the aircraft off the
ground: )
a. Install jack points in tiedown mounting
holss
outboard of each main gear.
be Use standard aircraft jacks at both wing
hoist points {(wing tiedown eyebolt
receptacles)
outboard of the main gears. While
holding jack point in placer raise jack to
firmly contact jack point.
¢= Raise aircraft, keeping wings as nearly
level as possible.
de Use a yoke-frame jack under propeller to
Lift the nose.
e. Secure safety locks on each jack.

- CAUTION
Do not raise the aircraft on jacks out
of doors when wind velocity is over 8
KTS. When lowering aircraft on jacks~,
bleed off pressure on all jacks
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simultaneously and evenly to keep
aircraft level as it is lowered.
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1
Individual wheels may be raised without
raising the entire aircraft. Wheels not
being raised should be chocked fore and
aft.

SERVICING
REFUELING

Integral sealed tanks in the forward inboard
sections of the wings <carry the fuel. With the
aircraft standing on level ground, service each
fuel tank after flisht with 100/130 or 100LL
octane aviation-grade gasoline. The visual
quantity gauge Located on top of each tank should
be used 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 datas

“  [CAUTION ~
Never use aviation fuel of a lower grade
than 100/130 or 100 LL octane. Aviation
fuel grades can be distinguished by
their color: 80 octane is red, 100 LL
cctane is bluer 100/130 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.

1111117111117
///79ARNING///
111111171711/
Allow five minutes after refueling for
water and sediment to settle in the tank

ISSUED 10-12-84 g8=5



SECTION VIII
HANDLING, SERVICE & MAINTENANCE

MOONEY M20J
and fuel selector valve drain before
taking fuel samples or draining the
gascolator.

Tank sump drains are near each wing root forward
of the wheel wells. A small. plastic cup is
supplied in the loose eguipment kit for obtaining
fuel samples. To collect a fuel sample, insert
the cup actuator prong in the sump drain
recsptacle and push upward to open the valve
momentarily and drain fuel into the cup. If water
is in the fuel, a distinct Lline separating the
water from the gasoline will be seep through the
transparent cup wall. Waterr, being heavierr will
settle to the bottom of the cup, while the colcred
fuel will remain on top. Continue taking fuel
samples until all water is purged from the tanke.

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 from the
wing tanks to the selector wvalver turn the
selector handle to the Lleft, and pull the fuel
drain control for about five seconds. Repeat the
procedure for the right tank, being sure that the
fuel drain control ring is returned to the closed
position and that the drain valve is not leaking.

ENGINE LUBRICATION

Operate the new engine at full power within the
limitations given 1in Section 1II. Before every
flight, check the engine oil level and replenish
as necessary.

Check engine oil Llevel after engine has been
stopped long enough for o0il to drain back into
SUMP« The oil filler cap access door is located
in the top cowling. Any lubricating oil, either
straight mineral or c¢ompounded, must conform with
AVCO Lycoming Spec No. 301F to be acceptable for
use in engines. New or newly overhauled engines
should be operated on aviation grade straight
mineral oil during the first 50 HOURS of operation
or until oil consumption has stabilized. The
aircraft is delivered from HMooney with multi-
viscosity mineral oil. .
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The engine is equipped with an external oil filter
and the engine oil change intervals may be
extended from 50 HOUR to 120 HOUR INTERVALS
providing the external filter element is changed
at 50-HOUR INTERVALS.

“  CAUTION ~
If an engine has been operating on
straight mineral oil for several hundred
hours, a <change to additive oil should
pe undertaken with caution.

If the engine is in an extremely dirty condition,
the switch to additive oil should be deferred
until after engine has been overhauled. When
changing from straight mineral oil to additive or
compounded cil, after several hundred hours of
operation on straight mineral oil, take the
following precautionary steps:

2. DO NOT MIX additive oil and straight mineral

oil. Prain straight mineral oil from
engine,

change filter and fill with additive oila

bs DO NOT operate engine longer than FIVE HOURS
before again changing oil.

¢c. Check oil filter for evidence of sludge or
plugging. CHANGE oil and REPLACE oil filter
element every 10 HOURS if sludge is evident.
Resume normal oil drain periosds after sludge
conditions improve.

Your Mooney Service Center will change the engine
oil in addition to performing all other service
and inspection procedures needed when you bring
your airplane in for 1dts S50-hour; 100-hour, or
annual inspectionsea
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~  CAUTION ~ P
c£xcessive oil sludge buildup indicates

that the oil system needs servicing at

less than 50-hour intervals.

When changing or adding oil AVCO Lycoming
specifies the following grades of oil to use for
various ambient air temperatures.

VISCOSITY CHART

Average Ambient
Air Temperature MIL-L-6082 MIL=-22851

Above 30 Degs. F SAE 50 SAE 60

Above 80 Deg. F SAE 50 SAE 40 or SAE 50

30 Dege to 90 Deg. F SAE 40 SAE 40

D Deg. to 70 Deg. F SAE 30 SAE 3D, SAE 40 or
SAE 20W=40

0 Dege to 90 Dege F ===== SAE 20W-50

Selow 10 Deg. F SAE 20 SAE 30 or
SAE 20W=30

*Refer to the latest edition of AV(C0 Lycoming
Service Instruction No. 1014.

Your Moocney Service Center has approved brands of
lubricating oil- and all consumable materials
necessary to service your airplane.

INDUCTION AIR FILTER SERVICING

The importance of keeping the induction air filter
clean cannot be over—emphasized. A clean filter
promotes fuel economy and longer engine Life. The
dry-type filter can usually be washed six to eight
times before replacement is necessary. Replace
the induction air filter every 500 HOURS or at ONE
YEAR intervals, whichever occurs first.
. . . . TN
1« To clean the dry=type induction air filter: /
a. Remove the engine cowling.
be Unbolt filter element and remove.
¢. Direct a jet of air against down or clean
side of filter (opposite to normal
airflow). Keep air nozzle at least two
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inches from filter element. Ccover entire
filter area with air jet.

“  CAUTION ~
Do not use a compressor unit with a
nozzle pressure greater than 100 PSI.

de After cleaning, inspect filter and gasket
for damage. Discard a ruptured filter or
broken gasket.

1 1

H 1

H NOTE H

H
If filter shows an accumulation of
carbon, scot, or o0ils continue with
cleaning steps e through h.

e« Soak filter in nonsudsing detergent for 15
minutes; then agitate filter back and
forth for two to five minutes to free
filter element of deposits.

=z
Q
pur

]

A Donaldson D=1400 Filter C(Cleaner is
also recommended. Do not use solvents.

f. Rinse filter element with a stream of
clear water until rinse water is clear.

3. Dry filter thoroughly. Do not use a Llight
bulb or air heated above 130 degrees F.
(82 Deg. ) for filter drying.

ha Inspect for damage and ruptures by holding
filter before a Llight bulb. If damage is
evident, replace filter with a new one.
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GEAR 3 TIRE SERVICE

The aircraft is equipped with 5-ply standard-brand
tires and tubes. Keep the main gear tires
inflated at 30 PSI and the nose tire at 4% PSI for
maximum service Llife. Proper inflation will
minimize tire wear and 1impact damage. Visually
inspect the tires at preflight for cracks and
ruptures, and avoid taxi speeds that require heavy
braking or fast turns. KXeep the gear and exposed
gear retraction system components free of mud and
ice to avert retraction interference and binding.

The gear warning horn may be checked in flight by
retarding the throttle with the gear up. The gear
horn should sound with an intermittent note at
about 12inches manifold pressure.

BATTERY SERVICE

The 12-volt 35-ampere~hour electrical storage
pattery is located in the tailcone, aft of baggage
compartment bulkhead, accessible through tailcone
access panel. Check battery fluid level avery 25
FLIGHT HOURS or. each 30 DAYS whichever comes
firste.

To service the battery, remove the battery box
cover and check the terminals and connectors for
corrosion. Add distilled water to each battery
cell as necessary; keep the fluid at one-quarter
inch over the separator topss

Check the fluid specific gravity for a reading of
1.265 to 1.275. A recharge is necessary when the
specific gravity is 1.24C or Llower. Start
charging at four amperes and finish at two
amperes; do not allow battery temperature to rise
above 120 degrees

Fo« during recharging. Keep the Dbattery at full
charge to prevent freezing in cold weather and to
prolong service Lifea.

P R R T

~ CAUTION

The alternator and voltage regulater
operate only as a one-polarity system.
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8e sure the polarity 1is <correct when
connecting a charger or booster battery.

If corrosion 1is present, flush the battery box
with a solution of baking soda and water. Do not
allow soda to enter the battery cells. Keep cabdle
connections clean and tightly fastened, and keep
overflow Lines free of obstruction.

HYDRAULIC BRAKE RESERVOIR SYSTEM

The brake system hydraulic reservoir is located in
the tailcone above the battery. To services
remove the tailcone access panel and check fluid
level every 50 HOURS of operation. Fluid Llevel
should be no higher than two (2) inches below the
filler cap. Use only hydraulic fluid (Red)
conforming to specification MIL~H=-5606. DO NOT
FILL reservoir while parking brake is set.

MAINTENANCE

PROPELLER CARE

The high stresses to which propeller blades are
subjected makes their careful inspection and
maintenance vitally important. Check the blades
for nicks, <cracks, or indications of other damage
before each flight. Nicks tend to cause high-
stress concentrations 1in the olades which, if
ignored, may result in cracks. It 1is very
important that all nicks and scratches be polished
out prior to next flight. It is not unusual for
the propeller blades to have some end play or fore
and aft movement as a result of manufacturing
tolerances in the partsa. This has no adverse
effect on propeller performance or operation and
is no. cause for <concern if the total movement at
the blade tip does not exceed .12 inches. With
the first turn, centrifuyal force firmly seats the
blades, rigidly and positively against the
retenticn bearing in the propeller hub.

Preflight inspection of the propeller blades
should include, 1in addition to the foregoing, an
occasional wiping with an oily cloth to clean off
grass and Dbug stains. NEVER USE AN ALKALINE
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CLEANER ON THE BLADES’? remove grease and dirt with

tetrachloride or Stoddard solvent. McCauley
recommends the propeller be removed and overhauled
every 1509 HOURS of operation, Hartzell

recommends the optional propeller be removed and
overhauled every 1500 HOURS of operation.

Your Mooney Service (enter will answer any
questions you may have concerning blade repair and
inspection.

EXTERIOR CARE

As with any paint applied to a metal surface, an
initial curing period is necessary for developing
the desired qualities of durability and
appearance. Therefore, DO NOT APPLY WAX TO THE NEW
ATRCRAFT EXTERICR UNTIL TWDO OR THREE MONTHS AFTER
DELIVERY. Wax substances will seal paint from the
air and prevent curing. #ash the exterior to
prevent dirt from working into the curing paint.
Hold buffing to a minimum until curing is complete
and there is no danger of disturbing the
undercoat.

“  CAUTION ~
Before washing the exterior, be certain
the brake discs are covered, a pitot
cover is 1in placer, and all static-air
buttons are masked off.

Remove grease or oil from the exterior by wiping
with a cotton cloth saturated in kerosene. Flush
away loose dirt and muga deposits before washing
the exterior with an aircraft=type washing
compound mixed 1in warm water. Use soft cleaning
cloths or a chamois, and USE ONLY MILD LIQUID TYPE
DETERGENTS, avoid harsh or abrasive detergents
that might scratch or corrode the surface. It is
essential that ALL CLEANING COMPOUNDS AND
APPLICATION CLOTHS BE FREE OF ABRASIVES, GRIT, OR
OTHER FOREIGN MATTER. Use a prewax cleaner to
remove a heavy oxidation film. For nonoxidized or
precleaned surfaces, apply a good exterior finish
wax. recommended for protection of urethane enamel
finishes. Carefully follow the manufacturer's
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instructions. A heavier coating of wax on the
leading edge of the wings, empennage, and nose
section will hnelp reduce drag and abrasion in
these areas.

If fuel., hydraulic fluid, or any other
dye=containing substance 1is found on the exterior
paint, wash the area at once to prevent staining.
Immediately flush away spilled battery acid, and
treat the area with a baking soda-and=water
solution, followed by a thorough washing with a
mild aircraft detergent and warm water.

Before wiping the windows or windshield, flush the
exterjor with clear water to remove particles of
dirt. Household window cleaning compounds should
not be wused as some contain abrasives or solvents
which could hkarm plexiglas. An anti-static
plexiglas cleaner is good for cleaning and
polishing the windshield and windowse.

INTERIOR CARE

Normal household cleaning practices are
recommended for routine interior care. Frequently
vacuum clean the seats, rugs, upholstery panels,
and headliner to remove as much surface dust and
dirt as possible. Occasionally wash the leather or
vinyl upholstery and kick panels with a mild soap
solution to prevent dirt from working into the
surface. Wipe clean with a slightly damp cloth
and dry with a soft cloth. NEVER APPLY FURNITURE
POLISHES. Foam=type shampoos and cleaners for
vinyl, leather, textiles, and plastic materials
are good for removing stains and reconditioning
the entire dnterior. Spray dry cleaners are also
recommended. Grease spots on fabric should be
removed with a jelly-type spot Lifter.
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< CAUTION ~

Never use denatured alcohol, benzene,
carbon tetrachlorides, acetone~ or
gasoline for cleaning plexiglas or
interior plastics. Carefully follow the
manufacturer's instructions when using
commercial cleaning and finishing
compounds.

Do not saturate fabrics with a solvent which could
damage the backing and padding materials. To
minimize carpet wetting, keep foam type cleaners
as dry as possible and gently rub in circles. Use
a vacuum cleaner to remove foam and to dry the
materials.

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

AIRPLANE FILE

Certain miscellaneous data, information and
licenses are a part of the airplane file. The
following is a checklist of documents that must
either be carried in the airplane or available on
request of the proper authority.

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

3100-2).

be Aircraft Registration Certificate (FAA Form
8050-3).

Ce Aircraft Radio Station License, if

transmitter
installed (FCC Form 5548).

2. To be <carried in the airplane during all
flight
operations:
a. Pilot's Operating Handbook (including FAA
Approved Flight Manual).

b. Weight and Balance, and associated papers
(latest copy of the Repair and Alteration
Form. FAA Form 337, if applicable)d.

Ccs Equipment List.
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Equipment List are contained in Section

vl 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 stored
in a safe place.

3. To be made available upon request:
a. Airplane Log Book.
ba Engine Log Book.

Since the Regulations of other nations may require
other documents and data, 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 pertaining to Limitations.,
Normal Proceduress, Emergency Procceduress and
effects on nerformance for certain optional

equipment installed in the airplane are contained
in this section. <{ommonly installed 4ditems of
optional equipment whose function and operation do
not require detailed instructions are described by
Section VII.
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INTRODUCTION

The best of engineering know=how and manufacturing
craftsmanship have gone 1into the design and
building of your Mooney Aircraft. Like any high
performance airplane, it operates most efficiently
and safely in the hands of a skilled pilot.

We urge you to be thoroughly familiar with the
contents of your operating manuals, placards, and
check Llist to insure maximum utilization of your
airplane. When the airplane has changed
ownership, some of these may have been misplaced.
If any are missingsr replacements should be
obtained from any #Mooney Marketing or Service
Center as soon as possible.

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

Topics in this section are mostly excerpts from
FAA Documents and other articles pertaining tc the
subject of safe flying. They are not limited to
any particular make or model airplane and do not
replace dnstructions for particular types of
airplanes.

Your Mocney Aircraft was designed and built to
provide you with many years of safe and efficient
transportation. 8y maintaining it properly and
flying it prudently, you should realize its full
poctential.
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GENERAL

Flying is one of the safest modes of travel.
Remarkable safety records are being established
each year. As a pilot you are responsible to
yourself, your relatives, to thcse who travel with
your to other pilets 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 ctondensed Do's and Don'ts.

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

2. Pre-plan all aspects of your flight-including
weather. FLY YOUR PLAN,

3. Use services available-FSS, Weather Bureaus
etce.

4e Pre=flight you airplane thoroughly.

Se Use your check Llists.

e Have more than 2snough fuel for takeoff, the
planned trip, and adequate reserve.

7e Be sure your Wweight loading and C.G. are
within Limits. ’

Be Be sure articles and baggage are secured.

9. Check freedom of all controlse.

10. Maintain appropriate airspeed in takeoff,
climb, descent and landing.

11 Avoid other aircraft wake turbulence.

12. Switch fuel tanks before engine starvation.
OCCUrSa. '

13. Practice engine out, emergency landing gear
extension and other emergency procegures at
safe altitude; preferably with a check pilot.

14. Use caution in mountainous terrain.

15+ Keep your airplane ir good mechanical
condition.

1. Stay informed and alert, fly in a sensible
manner.

1. Don't take off with frost, ice or snow on the
aircraft surfaces.
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don't take off with less than minimunm Ve
recommended fuel, plus reserves.

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

pon't fly in thunderstorms or severe weather.
bon't fly in possible icing conditions. If
you encounter jicing conditions, alter altitude
or course to minimize exposure.

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

Con't fly when physically or mentally
exhausted.

CON'T TRUST TO LUCK.

GENERAL SOURCES OF INFORMATION

There is a wealth of information available to the
pilot created for the sole purpose of making your
flying easier, faster, and safer. Take advantage

of

this knowledge and be prepared for an emergency TN

in the remote event that one should occur. You as
a pilot also have <certain responsibilities under
government regulations. These are designed for
your owkn protection. Compliance dis not only
peneficial but mandatory.

RULES AND REGULATIONS

Federal Aviation regulations, Part 91, General
Operating and Fligzht Rules, 1is a document of law
governing operation of zircraft and the owner's
and pilot's responsibilities.

This document covers such subjects as:

Responsibilities and authority of the pilot in
command
Lertificates required
Liguor and drugs
Flight plans Ve
Pre=flight action :
Fuel reguirements
Flight rules
aintenance, preventative maintenance.,
alterations, inspections and maintenance
records
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These are only some of the topics covered. It is
the owner's and pilot's responsibility to be
thoroughly familiar with all items in FAR Part 91
and to follow them.

FEDERAL AVIATICN REGULATIONS, PART
3%, AIRWORTHINESS DIRECTIVES

This document specifies that no cerson may operate
a2 product to which an airworthiness directive
issued by the FAA applies, 2xcept 1in accordance
With the requirements of that airwerthiness
directive.

AIRMAN INFORMATION, ADVISORIES, AND
NOTICES - FAA AIRMAN'S INFORMATION
MANUAL

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

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

Departures = IFR

Enroute = IFR

Arrival = IFR

Emergency Procedures

Weather

Wake Turbulence

Medical Facts for Pilots
3ird 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 subscribe to services to obtain FAA
NOTAMS and Airman Advisories, and these are alsc
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available at FAA Flizht Service Stations.

NOTAMS are documents that have information of a
time-critical nature that would affect a pilot's
decision to make a flight; for example, an airport
closed, terminal radar out of servicer, enroute
navigational aids out of service, etc.

GENERAL INFORMATION
ON SPECIFIC TOPICS

FLIGHT PLANNING
FAR Part 91 reguires that each pilot in ¢command,
before beginning a flight, familiarize himself
with atl available 1information concerning that
flight.

All pilots are urged to obtain a c¢omplete

preflight briefing. This would c¢onsist of
weather; Llocal, enroute and destination, plus
alternates, enroute navaid dinformation. Also

airport runways active, length of runways, take
off and Llanding distances for the airplane for
conditions expected should be known.

The prudent pilot will review his pltanned enroute
track and stations and make a Llist for aguick
reference. It is strongly recommended a flight
plan be filed with Flight Service Stations even
though the flight may be VFR. Also, advise Flight
Service Stations of changes or delays of one hour
or nmore 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 pressure
altitude must be taken into account in determining
performance if not accounted for on the charts.
Applicable FAA manuals must be aboard the airptane
at all times including the weight and balance
forms and equipment Llists.

The airplanes must be Loaded so as not to exceed
the weight and the weight and balance Lloading
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center of gravity (c.g.) limitations. Also, that
at least minimum fuel for takeoff is aboard and
sufficient for the trip, plus reserves. 0il in
the engines should be <checked and filled as
regquired.

INSPECTIONS - MAINTENANCE

In addition to maintenance inspections and
preflight information required by FAR Part 91, a
complete pre=flight inspection is imperative. It
is the responsibility of the owner and operator to
assure that the airplane dis maintained in an
airworthy condition and proper maintenance records
are kept.

While the following items <cannot substitute for
the pre-flight specified for each type of
airplane, they will serve as reminders of general
items that should be thecked.

SPECIAL CONDITIONS CAUTIONARY NOTICE

Airplanes operated for Air Taxi or other than
normal operation and airplanes operated in humid
tropics or c¢old and damp ¢limates, etca., may need
more freguent inspections for wear, corrosion and

or Lack of lubrication. In these areas periodic
inspections should be performed until the operator
can set his own inspection periods based on
experience.

=
o
—
m

| Ty ey )
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.

Corrosicn, and its effects, must be treated at the
earliest possible opportunity. A clean dry
surface is virtually immune to corrosion. Make
sure that all drain holes remain wunobstructed.
Protective films and sealants help to keep
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corrosive agents from contacting metallic
surfaces. Corrosion inspections should be made
most frequently under high=corrosion=risk

operating conditions, such as in regions of heavy
airborne salt concentrations {(e.g., near the sea)
and high-humidity areas (e.g., tropical regions).

WALK AROUND INSPECTIONS

ALl airplane surfaces free of ice, frost or snowe.

Tires properly inflated.

ALl external locks, covers and tie downs removed.

fuel sumps drained.

Fuel quantity, adeguate for trip, plus reserver

- (visually checked) and access doors secured.

0il guantity checked and access doors secured.

Check general condition of airplane, engine,
propeller, exhaust stacks, etce.

AlLL external doors secured.

COCKPIT CHECKS

Flashlight available.

Required documents on board.

Use the check Llist.

ALl internal control Locks removed (If installed).
Check freedom of controls.

Cabin and baggage door properly closed.

Seat belts and shoulder harnesses fastened.
Passengers briefed.

Engine and propeller operating satisfactorily.
ALL engine gauges checked for proper readings.
Cowl flaps in proper position.

Fuel selector in proper position.

Fuel quantity checked by gauges.

Altimeter setting checked.

FLIGHT CPERATIONS
GENERAL
The pilot should be thoroughly familiar with all
information published by the manufacturer
¢oncerning the airplane and is reguired by FAA to

operate in accordance with the FAA Approved
Airplane Flight ®Manual and/or placards installed.
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TURBULENT WEATHER

A complete weather briefing prior to beginning a
flight is the start of assurance of a safe trip.
Updating of weather information enroute is another
assurancea However, the wise pilot also knows
weather conditions <c¢hange 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
conditions.

Plan the flight to avoid areas of severe
turbulence and thunderstormse. It is not always
possible to detect individual storm areas or find
the in- between clear areas.

Thunderstorms, squall lines and violent turbulence
should be regarded as extremely dangerous and MUST
be avoided. Hail and tornadic wind veloccities can
be encountered in thunderstorms that can destroy
any airplane, just as tornados destroy nearly
everything in their path on the ground.

A roll cloud ahead of a squall Line or
thunderstorm s visible evidence of wviolent
turbulence,r however, the absence of a roll cloud
shoulad not be interpreted as denoting the lack of
turbulence.

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 bpoth of wWwhich the answer is PROPER
AIRSPEED. On the one hand, 1if you maintain an
excessive airspeed, you run the risk of structural
damage or failure; on the other hand, if your
airspeed is too low, you may stall.

If turoulence encountered in cruise or descent
pecomes uncomfortable to the pilot or passengerss,
the best procedure is to reduce speed to the
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maneuvering 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
gustse

3eware of overcontrolling in attempting to correct
for charges in altitude; applying control pressure
abruptly will build up G-forces rapidly and could
cause damaging structural stress Lloads. You
should watch particularly ycur angle of bank.,
making turns as wide and shallow as possible, and
be egually cautious in applying forward or back
pressure to keep the nose Llével. Maintain
straight and Llevel attitude 1in either up or dowuwn
draftse. Use trim sparingly to avoid being grossly
mistrimmed as the vertical aijir columns change
velocity and direction.

MOUNTAIN FLYING

Avoid flight at lew 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
excass of 25 knots and approximately perpendicular
to the ridge, mountain wave conditions are likely
over and near the Lee slopes. If the wind
velocity at the level of the ridge exceeds 50
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 19 nmiles downwind from the ridge.
This zone 1is characterized by the presence of
"roll clouds™ if sufficient moisture is present;
alto cumulus standing lenticular <clouds are also
visible signs that a mountain wave exists, but
their presence is likewise dependent on moisture.
Mountain wave turbulence can, of course, occur in
dry air and the absence of such clouds should net
pe taken as any assurance that mountain wave
turbulence will not be encountered. A mountain
wave downdraft may exceed the climb capability of
your airplane. AVOID MOUNTAIN WAVE DOWNDRAFTS.
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VFR - LOW CEILINGS

If you are not instrument rated, avoid "VFR On
Top” and ™Special VFR". 3eing caught above an
undercast when an emergency descent is required
{or at destination) dis an extremely hazardous
position for the VFR pilot. Accepting a clearance
out of certain airport control 2zones with no
minimum ceiling and one=-mile visibility 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 proficient
and have an instrument equipped airplane. Then
proceed with caution and have planned alternates.

VFR AT NIGHT

Wwhen flying VFR at night, din addition to the
altitude appropriate for the direction of flight,
pilots should maintain a safe minimum altitude as
distated by  terrain, obstacles such as TV towers,
or communities 1in the area flown. This 1is
especially true in mountainous terrain, where
there is wusually very Llittle ground reference and
absolute minimum <clearance is 2,300 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 waysa.
buring flight, inner ear balancing mechanisms are

subjected to varied forces not normally
experieanced on the ground. This combined with
loss of outside visual reference can cause

vertigo. False interpretations (illusions) result
and may confuse the pilot's conception of the
attitude and position of his airplane.

Under VFR conditions the visual sense, using the

horizon as a reference, can override the
illusions. Under Llow visibility conditions (night.,
fog, clouds, haze, etc.) the illusions
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predominate. Only through awareness of  these
illusions, and proficiency in instrument flight
procedures, ¢can an airolane be opzrated safely in
a low visibility environment.

Flying in fog, dense haze or dust, cloud banks, or
very low visibility, with strobe Llights, and
particularly rotating beacons turned on freguently
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 pilot
should use extra caution in avoiding low
visibility conditions.

Motion sickness often precedes or accompanies
disorientation ana may further jeopardize the
flight.

STALLS, SPINS AND SLCW FLIGHT

Stalls, and slow flight should be practiced at
safe altitudes to allow for recovery. Any of
these maneuvers should be performed at an altitude
in excess of 6,000 feet above ground level.

Spins may be dangerous and should be avoided. In
fact, most airplanes are placarded against
intenticnal spinse Spins are preceded by stalls.
A prompt and decisive stall recovery protects
against inadvertent spins.

ALl aidirplanes are reguired to have flight
characteristics that give adequate advance warning
of an 1impending stall or they must be equipped
with an artificial stall warning device. Keep the
artificial system 1in good working order. Do not
operate the airplane with the device made
inoperative by the use of <circuit breakers or
other means.

Stalls should be practiced at safe altitudes for
ample recovery. Should a spin be encountered
inadvertently, spin 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 moment the
stall occurs. The following is suggested:

1. Do not carry passengers. 3e certain that
the airplane's center of gravity 1is as far
forward as possible. Forward (G aids spin
recoverye.

2. 3e certain that both student pilot and
instructor pilot have a full set of operable
controls.

3. Conduct such practicing at altitudes in
excess of 6,000 feet above ground level.

Remember that an airplane at or near traffic
pattern altitude probably will not recover from a
spin before impact with the ground. Wwhen
descending to traffic pattern altitude and during
operation in the traffic pattern and approach,
maintain a safe margin above stall speed. During
takeoff or go- around, ke especially careful to
avoid departure stalls associated with turns at
low speed. Maintain speeds recommended in the
handoooka

STANDARD PROCEDURE FOR SPIN RECOVERY

In the event of an inadvertent spin, the following
recovery procedure should be used:
RUddelracussessseeanaaApply FULL RUDDER opposite the
direction of spin
Control Wheeleeasssaea FORWARD of neutral in a brisk
motion. Additional FORWARD elevator control may
be required if the rotation does not stop.
Ailerons........------.----..--'--.-----....NEUTRAL
Throttle.llll.Il-...-.l.--l.l.......RETARD to IDLE
FlapSaeseaaIf extended, RETRALT as soon as possible
RUddelresusceameannesenccsnnassannsnsennenaNEUTRALIZE
tontrol WheeleaaaaeaSmoothly move aft to bring the
rose up to a level flight attitude after spin
has stopped.

VORTICES - WAKE TURBULENCE
Every airplane generates wakes of turbulence while

in flighte Part of this is from the propeller or
jet engine and part from the wing tip vortices.
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The Larger and heavier the airplane the more
pronounced wake turbulence will be. Wing tip
vortices from Llarge heavy airplanes are very
severe at close range, degenerating with time,
wind and space. These are rolling in nature from
each wing tip. In test, vortex velocities of 133
knots have been recorded. Exhaust velocities from
large airplanes at takeoff have been measured at
25 mph, 2100 feet behind medium large airplanes.

Encountering the rolling effect of wing tip
vortices W4ithin two minutes or less after passage
of Llarge airplanes 1is hazardous to Light
airplanes. This roll effect <can exceed the
maximum counter roll obtainable in an airplane.

The turbulent areas may reamin for as Llong as
three minutes or mores depending on wind
conditicns, and may extend several miles behind
the airplane. Plan to fiy 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. However,

the Airman's Information Manual goes into
considerable detail for a number of wake
turbulence avoidance procedures. Use prudent

judgment and allow ample clearance time and space
following or crossing the wake turbulence of other
airplanes in ali takeoff, climb out, approach and
landing operationse. ge observant of wake
turbulence from all aircraft, regardless of size.

The Airman’s Information Manual contains a section
on wake turbulences. FAA Advisory Circular AC
90-230 is also recommended reading.

TAKE=DFF AND LANDING CONDITIONS

When taking off on runways covered with water or
freezing slush, the landing gear should remain
extended for approximately ten seconds longer than
normal, allowing the wheels to spin and dissipate
the freezing moisture. The Landing gear should

then be <cycled upr then down, wait approximately:
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five seconds and then retract again. Caution must
be exercised to insure that the entire operation
is performed below Maximum Landing Gear Operating
Airspeed.

Use caution when Llanding on runways that are
covered by water or slush which cause hydroplaning
(aquaplaning), 2 phenomenon that renders braking
and steering ineffective because of the Llack of
sufficient surface friction. Snow and ice covered
runways are also hazardous. The pilot should also
be alert to the possibility of the brakes
freezing.

Use caution w@When taking off or landing during
gusty wind conditionsa. Also be aware of the
special wind conditions caused by buildings or
other obstructions Llocated near the runway in a
crosswind pattern.

MEDICAL FACTS FOR PILOTS
GENERAL

Modern industry's record 1in providing reliable
equipment is very good. Wnen the pilot enters the
airplane, he becomes an integral part of the man-
machine system. He 1is just as essential to a
successful flight as the control surfaces. To
ignore the pilot in pre=-flight planning would be
as senseless as failing to inspect the integrity
of the control surfaces or any other vital part of
the wmachine. The pilot himself has the
responsibility for <determining his relijability
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 resaction time.

FATIGUE
Fatigue generally shows reaction times and causes
foolish errors due to inattention. 1In addition to

the most common cause of fatigue, 1insufficient
rest and Lloss of sleep, the pressure of business,
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financial worries and family problems, can be
important contributing  factorsa. If your fatigue
is a factor prior to a given flights, don't fly.
Te prevent fatigue effects during long flights~,
keep mentally active by —making ground checks and
radio navigation position plots.

HYPOXIA

Hypoxia in simple terms 1is a lack of sufficient
oxygen tc keep the brain and other body tissues
functioning properly. There 1is wide individual
variation in susceptibility to hypoxia. In
addition to progressively insufficient oxygen at
higher altitudes, anything interfering with the
blood's ability to carry oxygen can contribute to
hypoxia (anemiasr, <carbon monoxider and certain
drugs). Also, alchohol and various drugs decrease
the brain's tolerance tc hypoxiae.

Your body has no built in alarm system tc let you
know when you are not getting enough oxygen. It
is impossible to predict when or where hypoxia
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 reactions.,
impaired thinking ability, unusual fatigue, and
dull headache feeling.

The symptoms are slow but progressive, insidious
in onset, and are most marked at altitudes
starting above ten thousand feet. Night vision,
however, can be impaired starting at altitudes
lowar than 10,000 feet. Heavy smokers may
experience early symptoms of hypoxia at altitudes
lower than nonsmokers. Use oxygen on flights above
10,000 feet and at any time when symptoms appear.

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 stresss,
fright, or pain, breathing rate may increases,
causing increased lung ventilation, although the
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carbon dioxide output of the body cells does not
increase. As a result, carbon dioxide is "washed
out” of the blood. The most common symptoms of
hyperventilation are: dizziness; hot and cold
sensations; tingling of the hands, legs and feet;
tetany’; nauseas sleepiness’; and finally
unconsciousness.

Should symptoms occur that cannot definitely be
identified as either hypoxia or hyperventilation
try three or four deep breaths of oxygen. The
symptoms should improve markedly if the condition
was hypoxia (recovery from hypoxia is rapid). If
the symptoms persist, discontinue use of oxygen
and consciously slow your breathing rate until
symptoms clear and then resume normal breathing
rate. Normal breathing can be aided by talking
alcud.

ALCOHOL

Common sense and scientific evidence dictate that
you not fly as 2 crew member while under the
influence of alcohole. gven small amounts of
alcohol in the human system can adversely affect
judgment and decision making abilities. FAR 91.11
states "(a) No person may act as a crew member - .
(1) within 8 hours after the consumption of any
alcoholic beverage.”

Tests indicate that as a general rule, 2 aunces of
alcohol at 15,000 feet produce the same adverse
effects as 6 ounces at sea level. In other words.,
the higher you get, "the higher you.get".

DRUGS

Self-medication or taking medicine 1in any form
when you are flying <can be extremely hazardous.
Even simple home or over-the-counter remedies and
drugs such as aspirin,s antihistamines, cold
tablets, cough mixtures, laxativesr, tranquilizers.,
and appetite suppressors, may seriously impair the
judgment and coordination needed while flying.
The safest rule is to TAKE NO MEDICINE before or
while flying, except on the advice of your
Aviation Medical Examiner.

ISSUED 10-12-84 10-17



SECTION X
SAFETY INFORMATION

MOONEY M2CJ
SCUBA DIVING

Flying shortly after any prolonged scuba diving
¢ould be dangerous. Under the increased pressure
of the water, excess nitrogen is absorbed 1into
YOUr system. If sufficient time has not elapsed
prior to takeoff for your system to rid itself of
this excess gas, you may experience the bends at
altitudes sven under 15,000 feet, where most Light
planes fly.

ADDITIONAL INFORMATION

In addition to the <coverage of subjects in this
section, the National Transportation Safety Board
and the Federal Avaition Administration
periodically idssue general aviation panmphlets
concerning aviation safety, and in greater detaila
These can be obtained at FAA Offices, ‘YWeather
Stations, Flight Service Stations, or Airport
Facilities. These are very good sources of
information and are highly recommended for studya.
Some of these are titled:

Airman's Information Hanual

12 Golden Rules for Pilots

Weather or Not

Disarientation

Plane Sense

Weather Info SGuide for Pilots

wake Turbulence

Pon't Trust to Lucks, Trust to Safsty
Thunderstorm = TRW

IFR-VFR Either Way Disorientation Can be Fatal
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