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INTRODUCTION SYSTEM/CHAPTER

This manual provides servicing and main- The various groups contain major systems infor-

tenance information for the Mooncy_Modcl mation such as night controls, landing gear, etc.

M20L, Serial Numbers 26-0001 and ON, Main- The systemsare arranged numerically per

tenance actions that refer to a limited number GAMA recommended number assignment, It

of aircraft will be designated by serial number is suggested, for e?rample,that "Fuel" be iden-

of applicable airplanes. tified with the System/Chapter number "28".

The format and contents of this manual are The sequence of numbers, 28-00-00, refers to

prepared in accordance with GENERAL the General information of the Fuel Systems.
AVIATION MANUFACTURER’S ASSOCIA-

SUB-SYSTEM/SECTION
TION (GAMA) Specification No. 2. The

manual is supplemented with wiring schematics The major systems of an aircraft are broken

for the various model year airplanes,as neces- down into sub-systems. These sub-systems are

sary. These are located in envelopes at the identined by the second element of the se-

back of the manual texts pages. quence of numbers, ie., 28-20-00. The element

-20- indicates the distribution portion of the fuel

NOTE system.
Revisions or reissues of this manual are not

automatically provided to manual holders. UNIT/SUBJECT

Halders of these and other Mooney Technicnl Th, individual units within a sub-system may be
Publications should complete the information

identif~ed by a third element of the sequence of
on the YELLOW CARDS located at the front

of the Title Page and send to Mooney AircraCt numbers, ie.,28-20-01. This number is assigned
CorpoMtion, P.O. Box 72, Kerrville, TX., by the manufacturer and may or may not be

780tY-007t, Attn: Service Parts Department. used depending upon the complexity of the

maintenance action recommended.
Notification is sent to known manual holders

when another manual is prepared to replace the APPLICATION OF NUMBERING SYSTEM

subscription and advises that no more revisions Mooney Aircraft Corporation is in the process
will be sent out. The new manual will require a of revising all applicable technical publications
new subscription service. If additional Techni- to the GAMA format. When this effort is com-

cal Puhlications are desired, contact the above pleted any publication concerning maintenance

department at Mooney Aircraft Corporation at of aircraft will conform to this basic numbering
(512) 896-6000. system. Any person wishing information con-

Correspondence concerning maintenance or cerning the Fuel Distribution System would

part numbers on an airplane should contain the refer to the pages identined as ,28-20-00, in any
aircraft model number and serial number. The maintenance oriented puhlication. These pages
serial number appears on the identification will be numbered sequentially within each sys-

placard located on the aft end, left hand side of tem breakdown in the current Mooney series of

the tailcone below the horizontal stabilizer. aircraft. As Mooney aircraft models become

more complex the page numbers may be se-
ASSIGNMENT OF SUBJECT MATERIAL

quentially numbered within sub-systems.
The content of this publication is organized at Th, table of contents in the front of each Sys-
four levels: tem/Chapter will provide a list of sub-systems

Group covered in the Chapter. For example:
System/Chapter 28-01) General
Subsystem/Section
UniVSubject

25-10 Storage
GROUP (Tanks, vents, repair,

etc.)
These are primary divisions of the manual that

enable broad separation of content, ie., 28-20 Distribution
Airframe systems VS Powerplant systems. (Boost pumps, fuel lines,
These groups are identified by tabs. etc.)
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28-40__ Indicating If there is a reason to distinguish between

(Sender Units, quantity LEFT HAND or RICrHT HAND fuel quantity
gauges, etc.) sending units then the number would be ex-

-panded to 28-40-01 (Left-Hand) and 2&40-02

(Right Hand). This concept will apply to any

expanded information throughout the publica-
tions.

SUPPLEMENTARY PUBLICATIONS

The following list of Manufacturers and/or publications can provide servicing and main-

tenance information on Components of the Mooney-PFM, Model MU0L. No avionics equipment
Manufacturers or publications are listed due to the many configurations that can be installed in the

aircraft. These can be obtained from the repair stations for a particular avionics manufacturer.

Puhlications available from Mooney Aircraft Corporation are listed in the Parts Price List

and are available through any Mooney MarketinglService Center.

As publications on various components become available, they will be added to the list below.

VENDOR ADDRESSES or PUBLICATIONS

ENGINE

Maintenance publications can be obtained through Porsche Aviation Products Inc.,

Municipal Airport, R.R. 5 Box 118A, Cialesburg, 11.,61401.

PROPELLER

McCauley Propellers Obtain publications from McCauley Accessories Division, Cessna

Aircraft Company, 3535 McCauley Drive, Vandalia, OH.,45377.

Page 2



MOONEY AIRCRAFT CORPORATION

MODEL M20L

SERVICE AND MAINTENANCE

SYSTEM/CHAPTER, SUB-SYSTEM/SECTION INDEX GUIDE

SYSTEM/ SUB-SYSTEM! T~TLE

CHAPTER SECTION

1-4 RESERVED BY GAMA MAY BE USED AT LATER

DATE

5 TIME LIMITS/MAINTENANCE CHECKS

00 GENERAL

10 TIME LIMITS

20 SCHEDULED MAINTENANCE CHECKS

G DIMENSIONS AND AREAS

00 GENERAL

7 LIFTING

10 JACKING

8 LEVELING AND WEIGHING

00 LEVELING

9 TOWING AND TAXIING

00 GROUND HANDLING

10 TOWING

20 TAXIING

10 PARKING AND MOORING

00 GENERAL

10 PARKING

20 MOORING

11 PLACARDS AND MARKINGS

00 GENERAL

10 MARKINGS

20 PLACARDS- EXTERIOR/INTERIOR

12 SERVICING

00 SERVICING

10 REPLENISHING

20 SCHEDULED SERVICING

20 STANDARD PRACTICES AIR~RAME

00 GENERAL

21 ENVIRONMENTAL SYSTEMS

00 CABIN VENTILATION SYSTEM

40 HEATING;
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24 ELECTRICAL POWER

00 GENERAL

30 DC <;ENERATION

50 ELECTRLt’AL LOAD DISTRIBUTION

27 FLI(;HT CONTROLS

00 GENERAL

10 AILERON SYSTEM

20 RUDDER SYSTEM

30 ELEVATOR SYSTEM

40 STABILIZER TRIM SYSTEM

50 WING FLAP SYSTEM

90 MISCELLANEOUS

28 FUEL

00 GENERAL

20 DISTRIBUTION

30 DUMP

40 INDICATING

90 MISCELLANEOUS

30 ICE AND RAIN PROTECTION

00 GENERAL

30 PITOT AND STATIC

60 PROPELLERS

32 LANDING GEAR

00 GENERAL

10 MAIN LANDING GEAR AND DOORS

20 N()SE LANDING (iEAR AND DG)ORS

30 EXTENSION AND RETRACTION

40 WHEELS AND BRAKES

50 STEERING;

60 POSITION AND WARNING

80 MISCELLANEOUS

33 LIGHTS

00 GENERAL

20 INTERIOR LIGHTS MAINTENANCE PRACTICES

40 EXTERIOR LIGHTS MAINTENANCE PRACTICES

34 NAVIGATI~)N

00 GENERAL

10 PITOT Sr STATIC AIR PRESSURE SYSTEM

20 DIRECTIONAL GYRO COMPASS

35 OXYGEN

00 GENERAL

37 VACUUM (NOT USED ON MZOL AIRCRAFT)
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39 ELECTRICAL PANELS AND COMPONENTS

00 GENERAL

10 INSTRUMENT AND CONTROL PANELS

20 ELECTRICAL AND ELECTRONICS EQUIPMENT

RACKS

51 STRUCTURES

00 <;ENERAL

10 STRUCTURAL REPAIR GENERAL

52 DOORS

00 GENERAL

10 CABIN DOOR MAINTENANCE PRACTICE

30 BAGGAGE COMPARTMENT DOOR

MAINTENANCE PRACTICE

53 FUSELAGE

00 GENERAL

10 MAIN FRAME

20 AUXILIARY STRUCTURE

30 PLATES/SKIN

40 ATTACH FITTINGS

50 FILLETSIFAIRINC;S

55 STABILIZERS

00 GENERAL

10 HORIZONTAL STABILIZER

20 ELEVATOR

30 VERTICAL STABILIZER

40 RUDDER

56 WINDOWS

00 GENERAL

20 WINDSHIELD gr CABIN WINDOWS

50 PLEXIGLASS DRILLING

57 WINGS

00 GENERAL

30 PLATES/SKINS

40 ATTACH FITTINGS

50 FLIGHT SURFACES

60 STANDARD PRA(3TICES PROPELLERS

61 PROPELLERS

00 GENERAL

10 PROPELLER ASSEMBLY

20 CONTROLLING
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71,_ POWERPLANT

Qn dENERAL

10 COWLING

72 ENGINE- RECIPROCATING

00 GENERAL

73 ENGINE FUEL SYSTEM

00 GENERAL

10 DISTRIBUTION

20 C’ONTR()LLING

30 INDICATING;

74 IGNITION

00 <iENERAL

10 POWER CONTROL

20 EMERGENCYSHUTDOWN

77 EN<;INE INDICATING

on GENERAL

10 POWER

20 TEMPERATURE

7’) OIL

00 GENERAL

10 STORAGiE

20 DISTRIBUTION

30 INDICATING;

80 STARTING

00 GENERAL

10 CRANKING

81 TURBINES

on <;ENERAL

10 P()WER RECOVERY

20

91 SCHEMATICS

00 GENERAL

20 ELECTRICAL SYSTEM HARDWARE CHARTS

3() SCHEMATICS

’)5 SPECIAL EQUIPhlE~IT
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5-00-00 -GENERAL co-pilot’s rudder pedals are removable. The

AIReRAF~ DESCRIPTION. The-M2OL series t’i-m system sets the stabilizer angle of attack.

ol’ aircraft are f(,ur place hiph-pcrk,rmance 5-00-03 WING FLAP SYSTEM

single-engine low-wing monoplanes. Theall-
metal airframe has a tubular-steel cabin frame Wing flaps are electrically actuated and are

covered with nonstructural aluminum skins, a
controlled by a spring loaded "up-off-down"
switch on the center console.

semi-monocoque tailcone, and a full-cantilever

Inminar-now wing. Control surfaces have slruc- 5-00-04 ELECTRIC POWER SYSTEM
tural spar construction with stressed skins

riveted to the spars and ribs. Dual controi
1. The master switch and power relay con-

wheels accompany the conventional night con-
trol the electrical power system, comprised of

two 70 amp, 28 volt alternators w/ integratedtrols. The pilot’s rudder pedals have toe brakes
voltage regulators, and two 24 volt 22 AMP HR

linked to individual hydraulic cylinders that
batteries. The alternator system has an overvol-

supply pressure to the hydraulic dise brakes on

rage protective relay and an overvoltage annun-
each main gear wheel. Removable co-pilot rud-

der pedals are standard equipment. The
ciator light. Circuit breakers or circuit

breaker/switches protect the electrical wiringtricycle landing gear, having a steerable nose

wheel controlled by rudder pedal action, is Fully
and equipment from overloads. Standard

retractable. The wide-sgan trailing-edge wing
electrical equipment includes: two 100 watt

flaps are electrically operated. For stabilizer landing lights, two 100 watt taxi lights, naviga-
lion lights, interior lights, gear and stall warningtrim, the entire empennage pivots vertically
system, three electric fuel Dumps, an electric

about its attaching points.
starter, an electric gear retraction system with

5-00-01 LANDING GEAR SYSTEM manual extension override and an electric flap

The electric landing gear system has a steerable System.

nose wheel. Single dise self-adjusting hydraulic 5-00-05 INSTRUMENTS
brakes are featured on the main gear. Gear

All night instruments are in the shock-mounted
position lights, a warning horn and a gear Dosi-
lion indicator on the noorboard are standard night panel. Engine instruments are in the

pilot’s panel. The pitot system provides air
equipment. Bungee springs assist in prcloading
the retraction mechanism in an over-center pressure to operate the airspeed indicator. The

instrument static pressure system has two static
position to lock the gear down. A properly

air pickup ports tone on each side of the ~ail-
rigged air pressure actuated safety s\vitch in the

cone) that open to the atmosphere. An altcr-
electrical system prevents electric gear rctrac-

nale static source control is provided on the
Lion on tak’eoll until a safe flying speed is at-

center console. The instrument panel lights
rained. A gear warning horn sounds when the

come on when the Navigation lights are turned
power lever is approximately 3/8 to 114 inch out

on. Dimming is controled by switches located
from panel while Lhe landing gear is up. The,

on the center console. They are momentary
electric, gear retraction system has a manual ex-

tensicln system connected to the gear actuatar type switches; push top of switch and hold until

the desired illumination is obtained, then
which permits manual lowering of the gear in

the event of an electrical malfunction.
release. Push bottom of switch and the lights
will dim.

5-00-02 FLIGHT CONTROL SYSTEMS
5-00-06 CABIN HEATING

Dual Ilight control systems can he operated VENTILATING SYSTEMS
from either the pilot or co-pilolseat. All night Th, heater muff encasing the exhaust system is
controls are conventional in operation, using the cabin heal source. Hot air from the heater

pushpull tubes to link the control surfaces to ,,rr,i~,d with ambient air controls cabin
the control wheels and rudder pedals. Formica temperature. Air routed from the main healer

guide blocks maintain control tube alignment duct system to nozzles at the windshield base
and dampen vibration. An interconnect spring defros;s the windshield.
mechanism links the aileron and rudder systems
to assist in control coordination. The standard

5-(K)-(H)
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0-00-07 FUEL SYSTEM A low fuel warning annunciator light for each

The Fuel svstcm has scaled, integral wing tanks tank is activated when usable Fuel quantity goes

in the for;vard, inboard section of each wing.
below 2 U2 gallons.

Vents at the aft, outboard top corner of each TIME UMIFCObAPONEN~s
tank vent through the lower wing surface. Fuel

sump drains are at the lowest point in each
It is recommended that overhaul or replace-

tank. The three electric fuel pumps are located ment of components shoufd be a accomplished

in the belly below the cabin. Access is gained
not later than the specified period of operation

by removing the fiberglass belly fairing. Two
for that component or in accordance with

manufactures service data or airworthiness
fuel quantity transmitters in each tank are wired

directives.
in series to fuel quantity gauges (L R) in the

engine gauges.
The specified overhaul time limits, if applicable
to a component, do not constitute a guarantee
that the component will reach that time limit

The Battery switches (L R), left side of
without requiring maintenance.

pilot’s panel, activate all circuity to start the

aircraft engine; however no instrumentation in-
NOTE

dication will be activated except tachometer, "ON CONDITION" Items are to be repaired,
fuel now and power meters. replaced or overhauled when inspection or

performance reveals an unserviceable

The Master Switch, left side of the pilot’s panel condition.

between the two Battery Switches, turns on the

fuel quantity indicating systems.
Optional visual sight gauges are available for

partial fueling of wing tanks on aircraft.

5-00-07
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b10-01

OVERHAUL AN9 REPLACEMENT SCHEDULE

ITEM RECOMMENDED OVERHAUL OR

REPLACE TIME LIMITS

Landing Gear

Actuator No-Back Spring 1000 Hours

(Avionics Products)
All other Components On Condition

Powerplant
Engine 2000 Hours

Torsional coupling 1000 Hrs

Cylinder Heads 1000 Hrs

V-Belts 3 Yrs. or 2000 Hrs

Propeller 1500 Flight Hrs. Retire Blades

Induction Air Filter 500 Hours or 5 Years

All other Components On Condition

Fuel Oil System
Fuel Pumps 2000 Hrs

Fuel Filter 100 Hrs

Oil Filer 100 Hrs

Engine Oil 100 Hrs (API SF/CC or SF/CD)
All other Components On Condition

Instruments

All Components On condition

Electrical System
Voltage Regulators 1000 Hrs

All other Components On Condition

Flight Controls

All Components On Condition

Miscellaneous Systems
E.L.T. Battery 2 Years or 1 Hour Total Use

Oxygen Cylinder 15 Yrs or 10,000 recharge.cycles
All Other Components (Exclud- On Condition

ing Avionics)
Avionics Refer to Manufacturers Publications

NOTE

Components should be Inspected and serviced at regular intervals per the servicing, lubrication and

inspection chart of this manual.

&2M)~ -SCHEDULED MAINTENANCE 1. Moving Parts shall be inspected and

CHECKS checked as applicable for: proper operation,
Inspection Intervals. Perform 25,50, or 100- security of attachment, sealing, cleanliness,
hour inspections of the aircraft and engine at lubrication, servicing, safetying, adjustment, ten-

recommended intervals as outlined in the fol- sion, travel, condition of hinges, binding, exces-

lowing paragraphs. sive wear, cracking, corrosion, deformation, and

any other apparent damage.
b20-dl -INSPECTION CHECK POINTS

2. Metal Parts shall be inspected and check-

The general points to be covered during inspec- ed as applicable for: security of attachment,

tion are grouped in accordance with the nature condition of f~ish and seLant, aistortion,
and function ofthe items discussed. fatigue cracks, welding cracks, corrosion, and

any other apparent damage.
5-10-01
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3. Fuel, air, oil and hydraulic oil lines and No compound is to be used on the coupling
hoses -shall-be inspected as applicable for: sleeves or~on the outside of the tube dares. Ex-

cracks, dents, kinks, deterioration, obstruction, trcme care should be exercised to prevent the

chaffing, improperbendradius, andinsecure in-
_

contamination of the thread compound or

stallation. Replace or correct if any of these tenon tape with oil, grease or other lubricant.

conditions exist. Hose clamp installations on

fuel and hydraulic systems between systems or Fuel, Hydraulic, Air, Oil Lines Use "Parker

between systems and the engine shall be tor- Thread Lube* or equivalent on male fittings
qued to 25 inch pounds. Hose clamp installa- only. Apply lubiicant, omitting the first two

tions on blast tubes, air ducts, drain and vent threads, sparingly and carefully.
lines shall be torqued to 15 inch pounds. Engine Fittings Use only aircraft engine oil to

4. Pipe Threads Tightening and torque lubricate frttings threaded directly to engine.
procedures. Lubricate pipe threads as follows: Tapered Threads Use Tenon Threadseal

Oxygen Lines Use only MIL-T-5542 thread Tape.
compound or Tenon thread seal tape on (1) Continue to tighten until fitting is

threads of valves, connectors, fittings, Darts or correctly positioned but do not overrun or

assemblies which might come in contact with backoff.

oxygen. The thread compound must be applied (2) If leaks are detected, tighten one

sparingly to the first three threads of the mail full turn more.

fitting only. (3) I1 leaks persist, the parts should be

disconnected and rejected; replace with new

components.

FLARE NUT TORQUE VALUES Tighten to minimum torque value for appropriate size as

shown (Figure 5-1).

FITTINCi

SIZE ALUMINUM TUBING STEEL TUBING

TORQUE- IN. LBS.

MINIMUM MAXIMUM MINIMUM MAXIMUM

-3 30 70

-4 4() 65 50 90

-5 60 80 70 120

-6 75 125 90 150

-8 150 250 155 250

-30 200 350 300 400

-12 300 500 430 575

500 700 550 750

-20 600 900

-24 600 900

FLARE NUT TORQUE

FIGURE 5-1

5-20-01
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5. Electrical wiring shall be checked as ap- 7. Filters and screens shall be removed,

-plicable for: loose, corroded, or broken ter-
_

cleaned and inspected for contamination or

minals; chaffed, broken, or worn insulation; in- damage that would require replacement.
secure installation; heal deterioration;_and any
other apparent damage. CAUTION

Ci. Bolts and nuts in critical areas shall be These torque values are derived Crom oil´•froe

checked for: fretting, wear, damage, stretch, cadmium-plated threads.

proper torque, (Figure 5-2) and safetying.

BOLT -NUT TORQUE VALUES

----------------------’---"""""""""""--"""""-""’~""I"""""""""""""""""""

METRIC BOLTS, SCREWS NUTS

Failure of threaded fasteners due to over-tightening can occur by bolt shank fracture or by

stripping of the nut and/or bolts thread. A bolt or screw assembled with a nut of the appropriate
class is intended to provide an assembly capable of being tightened to the bolt proof load without

thread stripping occurring.
The torque value to be set for a particular size of screw is dependent upon:

1) Material of the screw.

2) Parent material (sleel, non-ferrous metal or plastic).
3) Whether the screw is untreated or plated.
4) Whether the screw is dry or lubricated.

5) The depth of the thread.

TIGHTENING TORQUES Untreated Screw(Black Finish) O.f4

eB8e~tPL
5.6 8.8 109 129

~YE

Nm/h.lh. Nm/Tt.lb. Nm/Tt.lb. Nm/n.lb.

MJ 0.60/0~44 1J7/1.01 1.92/1.42 2~j0/1.70

M4 137/1.01 3.10/2~9 4.40/335 525/3.87

M5 2.70/1.99 6.15/451 8.65/638 10.4n.a

M6 4.6/3.3 10~5/7.7 15/11 18/13

M7 7.6/5.6 175/12.9 25/18.4 t9/213

M8 11/8.1 26/19 36R6 43131

MtO 2/16 51/37 7US3 87/61

M12 39/28 89/65 125/92 150/110

M14 6U45 141/103 198/146 240/177

Mlb 95n0 3151158 3051225 3651269

Mts 130195 295/217 4201309 5001368

M20 184/135 420/309 590/435 710/523

M22 250/184 570/-120 80(1/590 9(41/M8

M24 3151~’J2 71J/SU 10201752 1220/899

M27 470/416 10701789 1510/1113 1810/1331

M30 635/468 1450/1069 205011511 2350/1806

M33 865/637 1970/165’ 2770/2032 33UM2455

M36 1111/819 7~30/1865 3560/2625 4280/3156

M39 1440/1062 3190PA2~ 4620/5107 5550/4093

(METRIC TOROUE TABLES CONTINUED ON NEXT PAGE)

5-20-Q1
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Metric Torque_T~bies (Con(.)

8;8 10.9 12.9

Nm/ft.lh. Nm/ft.lh. NmlTt.lh.

M8x 1 27/19 38/28 4sm

M 10 x 1.25 52/38 73/53 88/M

M1Zx 1.25 95/70 135/99 160/118

M1Jx 1.5 150/110 210/151 250/1&1

M16x 1J 225/165 315M2 380/280

M18x 1.5 325P-39 460M9 SS0/J05

M20 x 1J 460/339 ~O/J71 nO/567

M22 x 15 610/419 860/631 losom4

M2Jx2 780/575 11001811 1300/958

TI(;HTENINC T<)RQUES Electrical!v Zinc Plated Fricrion Coefici~tt 0.~25

5.6 8.8 10.9 12.9

’Laaf~LUE
Nm/lt.lb. n’mlft.lb. Nm/ft.lb.

M3 056/0.41 1.28/0.9´•1 1.80/1.33 2.15/159

MJ 1.28/0.93 2.90/2.14 4. ION.O, 4.95/3.65

M5 2.50/1.&2 5.75/4.24 8.10/5.97 9.70/7.15

M6 4.3/3.1 9.9/7.3 14/10.3 165/12.1

M7 7.1/5.7 16J/12.1 23/16.9 27/19.9

M8 105/7.7 2´•1/17.7 31/15 40r,9

M10 21/15 48/35 67/19 81/59

M12 36/26 83/61 117/86.2 140/103

MLJ 58/42 132/97 185/1.16 220/165

M16 88/W 200/147 285~210 350r-(0

Mis 121/89 25/202 390/287 470/316

M70 171/126 3~0P-87 550/405 660/486

M22 230/169 530/390 745/559 890/656

MW 295/217 (’,75/497 960/708 1140\810

M27 435/320 995:733 1400/1031 :~0ii239

M.30 590/435 1.150/9~5 1900/1401 1180/1651

M33 800/590 1580/1902 3090/2278

M36 1030/759 7360/17´•10 3310/2541 3980~2935

M39 13´•10/988 3050!1239 4290/3163 5150/3798

METRIC TORQUE TABLES CONTINUED ON NEXT PAGE

5-20´•01
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Metric Torque Tables (Conl.)

8.8 10~9 129

Nn~fl.lb. Nmm.lb. Nm/Tt.lb.

MBx 1 25/18 35/25 42/30

M10 x 1.25 49/36 68/50 8U60

M12 x 1.25 881(rl 125192 150/110

M14x 1.25 140/103 195/143 2351173

M16x IJ 3101141 350PS8

M1Bx 15 30S~ZJ 425/313 510/376

M20 x 1J 42snlJ 600/4´•12 71,0/531

M22 x IS 570/420 800/590 960/708

M2~1x2 720/531 1000/737 1200/885

METRIC CONVERSION FACTOR: One Nm(Newton Meter) .7375 Foot Pound;
One Foot Pound 1355818 Nm

AN/MS STANDARD BOLTS, NUTS TORQUE TABLES

ii--------------------"-------

FINE THREAD SERIES

NUT-- TENS1()N-type SMEAR-type TENSION-type SMEAR-type
BOLT AN( )BOLTS; AN()BOLTS;AN- NAS() BOLTS NAS() BOLTS;

SIZE AN-365/AN-310 365/AN310 AN-364/AN320 AN-364/AN320

NUTS NUTS NUTS NUTS

8-.76 12-15 7-9

1032 20-25 12-15 25-30 15-20

1/4-28 50-70 30-40 80-100 50-60

5/1(,-24 100-140 60-85 120-145 70-9(1

3/8-24 160-190 95-110 200-250 120-150

7/16-20 450-500 270-300 520-630 300-4110

1/2-20 480-690 290-410 770-950 4,50-550

9/16-18 80()-1000 480-600 1100-1300 650:800

5/8-18 1100-1300 600-780 1250-1550 750-950

3/4-16 2UK)-Zs(K) 1300-1500 2(,503200 1600-1900

7/8-14 250()-3000 15(8)-1800 35511-4350 2100-26(81

1-14 3700-5500 2200-3300 4,500-5500 2700-3300

11/8-12 5000-7000 8000-4200 6000-7300 3600-4400

11/4-12 9000-1 L000 5400-6600 11000-13000 6600-8000

5-20-1)1
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COARSE ~HREAD SERIES

8132 12-15 7-9

10-24 20-25 12-15

3/4-20 40-50 25-30

5/16-18 80-90 48-55

3/8-16 160-185 95-100

235-255 140-155

1/2-13 41)(3-480 240-290

1500-700 3(K)-420

5/8-11 70(1-900 420-540

3/4- 10 1150-1600 700-950

7/8-9 2200-3000 1300-1800

TORQUE VALUES

(Units are inch-pounds)
Figure 5-2

Reference: Federal Aviation Agency Advisory Circular No. 43.13-1A, p. 118

Recommended Torque Values for Nut-Bolt combination

1. Be sure nut and/or bolt threads are clean and dry(unless Mfg. states otherwise.

2. Run bolt down near contact with washer or bearing surface and check "friction drag

torque" required to turn bolt/nut.

3. Add "friction drag torque" to the recommended torque value from Figure 5-2. This value

is considered "Final Torque Value".

(FRICTION DRAG TORQUE REC’MD TORQUE FINAL TORQUE).

CAUTION

DO NOT REUSE LOCKNUTS 1F THEY CAN BE RUN UP FINGER TIGHT.

6-20-02 AIRCRAFT FILE INSPECTION 5-20-04 FIRST 25´•HOUR INSPECTION

Aircraft 100-hour and annual inspections cover, The 25-hour inspection consists of a visual in-

in addition to examining the aircraft proper, a spection of the propeller, engine, and aircraft

review of the status of compliance with current general condition, including a preflight inspec-
Federal Aviation Regulations. This review in- lion as outlined in the Airplane Flight Manual.

eludes inspection of the Airplane Flight The inspection does not require removal of all

Manual, Aircraft Log Book, Engine Log Book, access panels or disassembly of components;

Registration Certificate, Airworthiness Certifi- however, it should include completion of all

cate, Weight Balance Record, Porsche Ser- lubrication 8r service requirements. The inspec-
vice Information, Aircraft Radio Station lion should be extensive enough to detect any

License (if applicable), FAA Airworthiness damage or maladjustment which might jeopard-

Directives, and Mooney serivce documents. ize flight safety.
1. Visually inspect propeller, spinner, and

6-20-03 ENGINE FUNCTIONAL CHECK
engine cowling; remove cowling.

Prior to a scheduled 100-hour or annual inspec- 2. Inspect and clean induction air filter if

Lion, and/or 25 hours alter installation of new or aircraft has been operating under dusty condi-

overhauled engine, wash down the engine and Lions. Check operation and condition olaiter-

engine components. Then perform an engine nate air door and components.

runup in accord with procedure recommended 3. Inspect engine compartment for evidence

in the Airplane Flight Manual. Make a record of fuel, oil or exhaust leaks.

of all malfunctions and abnormalities. 4. Check security and condition of equip-
ment installed on engine.

5-20-02
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5. Inspect fuselage, wing and empennage for D. Check cabin. instrument, position, an-

exttmal evidence ofdamage. Pay particular at- ticollision, and landing light (Illumination and
tcntion to scratches or dents. extension/retraction cycle).

6. Inspect windshields and windows for craz- E. Checkfuel selector valve, gascolator,
ing, cracks, or scratches. and Main, Boost and Emergency fuel pumps for

7. Check control systems for binding, exces- proper operation.
sive freeplay, or damage. F Check oxygen system (if installed).

8. Check pilot and static systems for pos- 4. Landing Gear.
sible obstructions. A. Check tires for cuts, blisters, worn

I). Inspect Landing Gear Assemblies for areas, and proper inflation.

damage and security. B. Check shock discs for proper exten-
10. Inspect aircraft exterior for security of sion at aircraft static weight.

bolts, screws, etc. C. Check hydraulic brakes for wear, war-

II. Check and service battery. page and proper installation.

5-20-05 -80-HOUR INSPECTION
5. Wings.

A. Check surfaces and tips for damage.
The 50-hour inspection includes all require- B. Check ailerons, aileron attachments,
mcnts for the 25-hour insyection, plus the and bellcranks for damage and proper opera-
necessary removal of inspection doors, panels, tion.
or fairings. C. Check naps and attachments for

A. Inspect engine intake, exhaust and damage and proper operation.
muffler systems for evidence of leakage or D. Lubricate controls and flight surface
looseness.

pivot points if necessary (refer to Lubrication
B. Check spark plug elbows and shielding Chart/Diagram at the end of this Section.

nuts for securi~y. 6. Fuselage and Empennage.
C. Check cooling fan shroud and belts Tor A. Check stabilizer, elevators, fin, and

security, rudder for damage and proper attachment.
D. Check baffles for security and B. Lubricate controls and night surface

freedom from cracks.
pivot points ifnecessary.

E. Check engine control for operation, 7. See Section 5-20-07 for repetitive 50 hr.
full travel, freedom of movement, and security. inspection and service components.

F. Visually check fuel and oil lines for

security of connections and evidence of leakage 5-20-08 100-HOUR INSPECTION (or
or damage. ANNUAL) (Refer to Pig, 5-3)

G. Visually inspect induction air system; The 10C)-hour (clr annual) inspection is a

check operation of alternate-air door (refer t; thoroueh, searching inspection of the entire

paragraph 7L-62-0()). aircraft. Preparation f;lr the inspection includes

2. Propeller. the removal of the fuselage, wing, and empcn-

A. Check propeller and spinner for nage inspection doors, cover plates, and litirings
general condition, looseness, and oil leakage. at all systems attach. hinge, and bearing loca-

B. Inspect blades for nicks and cracks.
li""s (inclucfing wing and empennage to

Repair prior to next night. fuselage mating po;nisj. ~)peraling limit re-

3. Cabin. placement and special testing of components is

A. Check brake and parking brake con-
to he included at this inlen~al when applicable.

trol systems for proper operation and nuid Comply with applicable FAA Directives, AD

level. Notes. and applicable Mooney or Vendor Ser-

vice Bulletins dr ins~ruclions. Check fclr
B. Check trim system and indicator for

operation and travel (Evianually and clcctrical-
aircraft conlnrmance to FAA AircraTt

Specification No. 2A3 (currcnt revision).
ly).

Recommended Z(H)-hour and special inspection
C. Check cabin and baggage doors for

requirements are outlined in the followinpdamage, proper operation, and sealing. paragraphs.
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i. ENGINE INSPECTION. Prior Lo the in- I. Remove Fuel Filter. Remove fuel lines

spection, remove engine cowling and propeller from each end of filter: remove Gttings from nl-

spinner. Wash down the engine and engine ter. Release retaining ring from 611er and

comparlmenl. Perform an engine runup in ac- remove from aircraft. Using new gaskets, install

cord with the procedure recommended in the filtings on new filter.

Porsche Engine Maintenance and Operators Install new biter and secure retaining ring.
Manual. To verify correction of malfunctions Be sure to observe the flow direction. Turn

and abnormalities, perform a second runup and Balterv Switch and Main/Boost fuel Dump ON

fight lest after the 100-hour inspection engine and verify that fuel pressure light goes out.

set-up. Check fuel lines and filter for any leaks.

A. Complete a differential (hol engine) J. Remove and inspect gascolator

compression check. Clean and gap or replace strainer, clean gr reinstallstrainer. Remove and

spark plugs if necessary. II Cap on most worn replace 2 micron fuel strainers on the firewall.

plug exceeds .047 in., since last 200 hr. inspec- Inspect fuel lines and conneclions:pressure
lion and gapping, the associated ignition system check fuel system with Main/Boost fuel pump

needs Lo be checked for proper operation. ON,engin;OFF.
Refer to Porsche Engine Maintenance Manual. K. Remove Air Filler cartridge, check

B, Check Valve clearance. suction opening for dirt and clean if needed.

Refer to Porsche Engine Maintenane Manual Use compressed air(no more than 60 PSI) to

for specific steps to accomplish. blow out cartridge from inside/out. Re-install

C. Check backlash on Propshaft. Verify filter cartridge; replace with new filter after 5

Propeller shaft bolts are torqued to 800 in.lbs. years or 51H) Hours.

Cicntly move propeller blade to check for gear L. Inspect air ducting and connections in

backlash. The backlash should not exceed .311 the heating and induction air systems for leaks.

inches at the tip. Remove and clean induction air filter(replace at

D, (;ear Box and Torsional Coupling in- 5 Yrs. or 500 Hrs). Leak check all ex-

spection. Remove cooling duct from the right haust/maniroid connections, engine exhaust

side of the propeller gear hox. While rotating manifold and muffler areas.

the propeller, use a flashlight to visually inspect M. Examine V-Belts (2 ea.) on cooling

fly wheel gear surface for wear and/or damage fan for damage, cutst breaks and wear. Check

and check the torsional coupler for any signs of belt tension bv pushing on the belts in the mid-

ply separation or undue wear. die of the bcit span using a force 0122.5 Lhs.

E. Inspect engine for evidence of fuel and The belt deviation from static position should

oil leakage. Inspect oil cooler. Inspect oil cP( be between .31 and .30 inches. Replace the

fuel hoses for condition gr security. belts in pairs if either one does not meet the

F. Drain oil from tank and engine: above lest.

reinslilll drains and safely. Remove full-pow oil N. Alternator backlash inspection: Use

piler cartridge; replace with new cartridge and pnger to gently move the alternator Tan blade.

safely. Check oil tank breather line for ot,struc- C’heck to see if the play at Can blade rip is no

Lion. more than .080 in. If it exceeds this tolerance

CI. Service engine oil tank lear box(if Refer to Porsche Engine Maintenance Manual.

drained) with the proper type, grade, and quan- Check distributors for condition (500

lily of lubricating oil.(REF. Porsche Operators hrs). Repair or replace components.ir required..

Manual) Run engine fc,r 3.0 minutes to lilt all Check barnes fclr security, cracks, holes,

areas of engine and gear box(if drained). deiclrmalion, and for pt around cylinders.
THEN refill oil tank to proper level k,r opel´•a- Check ballle sealant.

Lion. DO NOT USE AVIATION C;RADE O. Check engine conlrclls for clperalion,
OIL. p’ope’ lubrication. full travel, and security of

H. Inspect fuel injector and all fuel line attachment.

connections Tor security and condition. Inspect R. Inspect enrrine mount C~lr cracks:

fuel pump connections inside shroud, under check all bolts and rubber mounts for security

poorboard, and fuel supply line where it and condition.

penetrates the prewall.
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S. Check battery cables, electrical wiring, H. Check spinner bulkhead for correct

aad,i~nition harness for condition, security, interlercnce tit with prop cylinder. (Use~Tenon
loose terminals, and burned or chaffed insula- TLape to obtain correct pt.)
tion. 3. LANDING GEAR and RETRACTION

T. Check fuel pumps operation &--~res- -SYSTEM INSPECTION.

sures. (Sce Porsche Engine Maintenance A. Check tires for proper inflation, cuts,
Manual information and Section 71-00-50). blisters, slippage, or excessive wear. Replace

U. Inspect batteries and vent systems for with new approved Lire if necessary.

conditicln and corrosion. Check blast tubes for

obstruction. Flush battery mount area and bat- CAUTION

Lery cases if necessary with soda solution to AI\Yays run at least S Landing Gear Retraction

neutralize corrosive action. Check batteries for Cycle checks after any tire has been removed
and/or replaced before nying the alrc~an.

proper charge status.

V. Inspect accessory case, starter, alter- B. Check wheels for cracks, distortion,
nators, dislribu~ors, hoses, Brewall and OLlings misalignment, corrosion, bolt failure. Check
for security or damage. condition of felt seals and bearings; repack

W. ENGINE OPERATIONAL CHECK bearings at 250 hour intervals.
With the cowline. removed start the engine and C. Check brakes for warying, wear or

observe the following: corrosion.

(1) Oil pressue gauge should show a read- D. Check hydraulic reservoir for proper
ing and the low oil pressure light should go on fluid level.
within 5 seconds. E. Check hydraulic brake lines and hoses

(2) Both alternators should be producing f,, leakage, dents, cracks chalin& kinks, and
an output, security of anchorage.

(3) Power lever and propeller governor F. Check parking brake system for proper
interact properly. engagement and release.

(4) Both ignition systems Function inde- G. Jack aircraft as recommended in

pendently. paragraph 7-10-00.

(5) All fuel Dumps operate and supply H. Check nose gear for cleanliness and
fuel to the engine. damage. Check nose gear retraction tube bun-

(6) Fuel pressure is within limits.
gees for sheared or broken roil pins.

(7) Slowly increase power lever to full

power and verify that the propeller speed does NOTE

not exceed 234;7 RPM. Maximum ullowable towing damage on Iq

(8) Shut down engine and check for any assembly is 1/3t inch dent. Na repair allt,wed

on Heat Trented Landing Gear components.
leaks, loose nltings, etc.

X. Inspect and reinstall cow)ing. 1. Check nose wheel steering mechanism
2. PROPELLER INSPECTION. for adjustment, alignment, corrosion, and

A. Remove spinner (if not already lubrication.
removed). J. Check main gear for cleanliness or

B. Check security of propeller installa- damage.
tion. K. Check landing gear retraction linkage,

C. Check hub bolts for security and bcllcranks, pivof~ and bearings for wear,

damage, damage, d~torlion, misalignmcnt, corrosion,
D. Inspect huh parts and blades for cleanliness, and lubrication.

cracks and nicks. Repair priclr to next flight. L. Check the landing gear actuator klr

F. Check high and low blade angles. security of mounting, cleanliness, and indication

Refer to appropriate POH/AFM for correct of overheating or damage.
blade angles. M. Perform landing gear operational

G. Inspect spinner and bulkhead for check per Section 32-30-01.

cracks and condition.
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4. FUEL SYSTEM INSYECTION.. door seals, condition and operation of door

A. -hhspcct each fuel lank exterior for locking mechanism, and condition of cargo

evidence of fuel seepage and stain. tiedowns.

B. Drain tank and inspect tank interior H´• Inspect ventilating system drain line

when seepage is evident. for obstruction.

C. Check fuel lank drains for leakage, I. Inspect landing light for security

sediment, or water conlamina!ion. ,operation and condition.

D. Check fuel-tank vents for obstruction. 6. INTERIOR(NSPECTION.

E. Check fuel selector valve for proper A. Inspect sears, seat tracks, and

lank selectic,n, smooth operation, and leakage in upholstery for cleanliness and mounting
~)k’F position. security; check seats for condition and opera-

F. ~Chcck fuel Dumps for leaks, securilv of lion of position locks: inspect seat structure for

mounting, adequate fuel pressure, switch opera- cracks, deformation, corrosion, and mechanism

lion, and condition of wiring and electrical con- lubrication.

neclions. Verify proper operation of all fuel B. Inspect safety belts and attaching

pumps. brackets for cleanliness, condition, latch opera-

(i. Check fuel quantity gages and trans- tion, and security of attadhment.

mitters for security of mounting, condition of 7. INTERNALINSPECTION.

wiring and electrical connections. A. Open access covers, panels, inspection
H. Check fuel Lank piler ports for cleanli- doors, and remove fairings as required.

ness, cap security, and condition of servicing B. Inspect forward side of r~rewall for

placards, damage.
I. Check fuel piler cap O’rings for condi- C. Inspect steel fuselage tubular structure

tion´• and replace if needed (Rcf. Section 28-00- for corrosion or damage (intcrior panels will re-

01), quire removal)(Ref. Mooney Service Bulletin

5. INSPECTION. M20-208A).

A. Inspect fuselage exterior surfaces for D. Inspect wing attaching bolts for

corrosion, damage, loose or Dopped rivets, proper torque, safetying and evidence of

dents, cans(slretched skin), scratches, cracks, damage or corrosion.

and deteriorated paint. E. Inspect wing ribs and stringers for

B. Inspect windshields and windows for cracks and evidence of damage or corrosion.

cracks, crazing, scratches, condition of seals, F. C:heck spars for damage, distortion,

and security of installation. cracks, or corrosion.

C. Inspect wings, naps, and ailerc!ns for C:heck wing interior for foreign
corrosion, damage, loose or popped rivets, material, corrosion, and evidence of fuel

dents, scratches, cracks, condition of attaching leakage.
points, lubrication, ’freedom ol’ operation, free- H. Check wire harnesses, lines, and ducts

play, travel, and balance weight attachment. for security, damage, interference, challing, and

D. Inspect empennage for corrosion, bonding.
damage, loose or popped rivets, free-play, 8. FLIGHT CONTROL INSPECTION.

dents, scratches, cracks, condition and lubrica- A. Inspect control column and control

lion of hinge points, attachment of balance wheels for lull travel, proper rigging. free-play,
weights, and freedom of operation. binding. securitv of mounting. proper iuhrica-

E. Inspect cabin door and door Frames lion, and direction ofcontrol surface movement

for damage, corrosion, nicks, dents, hinge with relation to control movement.

security, and lubrication.

F. Inspect cabin door lack mechanism for CAUTION

lubrication and proper engagement. See Sec- All flight control components should be

checked to vel´•:fy tllut all moisture drain holes
lion 52-1 I-(K) for rigging procedures.

are free of obstructions.

Inspect the baggage door and baggage
comparlmcnl for damage, corrosion, warpage. B. Inspect elevator system linkage for rig-
hinge security, condition to door Irame and ging, travel. stop adjustment, condition of bear-
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ings and bellcranks, wear on downspring eyes, ting knob freedom, and syncronization of

cah~ gulley and litlings, security~of mounting barometric scale with reference markers.

d;lmage, corrosion, proper lubrication and E. Inspect night panel for security of

proper relations to control movement. _mounling, condition of shock mounts, freedom

C. inspect aileron system linkage for from interference with structure, and condition

damage, corrosion, lubrication, rigging travel, of ground straps.

stop adjustment, condition of bellcranks, pivots F. Inspect pilot head for port obstruction;
and rod end bearings, and link bolt security. check lines for cracks, dents, kinks, proper bend

D. Inspect rudder system linkage for radius, and security of attachment. Drain sys-

damage, corrosion, lubrication, security of link tcm and check for leaks.

bolts and rod end bearings; check for free G. Inspect static ports for obstruction

movement of toe-brake pedals and proper rud- and aerodynamic smoothness at port inslalla-

der and nose wheel travel. Lions. Inspect lines for bends, cracks, dents,

E. Inspect stabilizer trim control system kinks, and security of attachment. Drain system

for security and proper adjustment, shah and and check for leaks. Check alternate static pres-

stop nuts for proper rigging, trim control wheel sure source located on center console.

for smooth operation, universal joints for free- 10. ELECTRICAL FUNCTIONAL TEST.

play and good working order, actuator threads A. Check operation of navigation lights.
for lubrication, linkage for corrosion, and guide B. Check operation of landing light.
blocks for looseness or excessive wear. C. Check operation of dome lights and

F. Inspect nap system for iigging, travel, cigar lighter.
and stop adjustment; flap rods, interconnects, D. Check operation of anticollision lights.
and bellcranks for corrosion, security, and E. Check operation of instrument and
lubrication, placard lights..

F. Check operation of pilot head heater.
NOTE

G. Check operation of engine gauge.
All control rigging checks should be made with

the uireMft jacked and leveled and with the I-i. Check operation of fuel gauges.

Iwdlng I. Check operation of annunciator light-
press-to-test switch.

Some elevator trim tubes have poly tape J. Check operation of ignition switch, and
wrapped clt bulkheud penetrutions. If tape

shows signs of wear, rerup (1/2 lap) tube with Starter solenoid.

2" wide YY265 polyurethune tclpe. Trim tubes, K. plight check operation of landing gear
without tupe, whic)l show signs of abrading position lights and warning horn.

grommet should bewrapped. See SR M20-185. L. Flight check operation of stall warning
MAX. TUBE WEAR -.007 in. per wall or .014

horn.
in, diameter reduction.

M. Check operation of "Prop De-Ice" (if

9. INSTRUMENT INSPECTION. installed).

A. Inspect all instrument wiring and 11´• POST INSPECTION FLIGHT TEST..

plumbing for condition and proper connections. Plight test the aircraft to verify correction of all

B. Inspect all instruments for proper
malfunctions and abnormalities. Make proper

pointer indication, range and limit markings, entries in aircraft log book.

condition of indicator markings, cracked or

loose glass, slippage marks, and security of in-

stallation.

C. Check compass for proper lighting,
compensation, security of mounting, liquid
leakage, and discoloration. Swing compass at

annual inspection and after any new equipment
has been installed.

D. Inspect altimetcr for scale error, dis-

colored markings, proper pointer readings, sct-
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ACCESS COVER IDENTIFICATION; LUBRICATION gr SERVICE CJUIDE

Fl~iURE 5-3

Wing access covers may vary to some degree hctween model year aircraft. Component locations

remain basically unchanged.

NOTE

Access covers riveted in place during production need not be removed for routine inspections.

5-20´•0~
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ti-20-O7

ACCESS COVER IDENTIFICATIO~J, LUBRICATION AND SERVICE GUIDE

ITEM ITEM DESCRIPTION LUBRICATION INTERVAL

NO. SYMBOL" ~...(HRS)
1 Plight Instruments

Turn Coordinator

Control System Adjustments:
Control Column Bearing Ball 100

RodEndBearings JI Ic~o

Universal Joints 2.....11)0

Bellcranks 2.....100

2 Engine Cowling a

3 Nose Gear Grease Filtings n 100

Retraction Tube Rod End Bearings 1(H)

Bellcranks Z.....1~K)

Bungees 100

Gear Door Rod End Bearings 50

4 Main Gear Grease Fi(tin~s R 100

Retraction Tube Rod End Bearings 100

Bellcranks 2.....100

Bungees Z.....1(K)

Gear Door Rod End Bearings 50

Electric Gear Actuator Gear Box II AR

Electric Gear Actuator Ball Screw r .1000

5 Elevator gr Rudder Controls:

Control Tube Rod End Bearings 100

Bellcranks .......~.....100

Battery
Stabilizer Trim Control Shaft:

Universal Joints 2.....100

Guide Blocks o 100

Hydraulic Reservoir p 50

Oxygen, High Pressure Fillings 50

6 Elevator Rr Rudder Controls:

Control Tube Rod End Bearings 100

Beilcranks

Stabilizer Trim Jack Screw/Actuator Brgs. 100

Variable Downspring System 100

Tail Strobe Light Power Supply

See Last page of section for lubrication symbol legend.

5-20-07
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7 Empennage Attach Points a 100

Stabilizer Trim Attach Point a too

8 Elevator Rudder controls:

Control Tube Rod End Bearings too

9 Elevator 8r Rudder Controls:

Control Tube Rod End Bearings zoo

10 Aileron Control Tube Guide Blocks 0 100

11 Aileron Controls:

Control Tube Rod End Bearings 1~ too

Bellcranks .......~.....100

12 Aileron Control Tube Guide Blocks 0 100

13 Main Gear Retraction Bellcranks 100

14 Wing Points a loo

Control Tube Guide Blocks 100

15 Stabilizer Trim Screw Stops 100

Trim Indicator Potienliometer

Stabilizer Trim Chain Gear 0 100

16 Elevator Rudder Controls:

Control Tube Rod End Bearings zoo

Bellcranks 2.....100

Guide Blocks 0 100

Flap Actuator Gear Box n s(K,

Flap Actuator Ball Screw r 100

17 Electric Fuel Pumps
Ciascolator 2:.....50

18 Control Systems:
Control Tube Rod End Bearings zoo

Control Yoke (Lower Section) Z 1IX)

Nose Gear Steering Link Rod End Bearings rlr 100

Rudder Pedal Cross Shah Z 1(X)

Rudder-Aileton Bungee Z 100

Hydraulic Brake Cylinder Pedal Linkage Z 100

1’) Ailcron ControlTuhe Rod End Bearings 100

Outboard Flap Stops

20 Baggage Compartment Door:

Hinges 2.....100

Latches ´•F 1(H)

Seals 100

21 Cabin Door:

Hinges ....´•JOO

5-20-07
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Latches ........~......100
-Seals .1(K)

Hold-OpenArm ....-....\I~..... .100

22 Engine Instruments

Radios

23 Engine Compartment Access Door

Oil Dip Stick, Oil Filler Tube .AR

24 Wheels Brakes:

WheelBearings
Brake Pressure Plates Anchor Bolts .50

Guide Pins

25 Elevator St Rudder Control Stops

26 Nose Wheel:

WheelBearings .250

27 Control Surface Hinges .Z .100

28 Air Induction Filter .a .so

21) Remote Compass Flux Valve

30 Strobelight Power Supply

31 ELT

32. LandindTaxi Light Adjust.

33. Fuel Tank

34. Propeller ........(P.....100

5-20-07
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LUBRICATION SYI~IHOL LE6END

SYMBOL MIL. SPEC. NO......................................´•.´•´•´•´•´•´•´•´•´•´• DESCRIPTION

Z ................´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•.MIL-L-787C1..................Low
Temperature Oil (General Purpose)

SZ.....................´•´•´•´•´•´•´•´•´•´•´•´•...MIL-G-7711 or MLL-G-81322 Grease

Grease (High Temperature)

p ....................................MtL-H-51~6.....................................Hydraulic

Fluid (Red)

0 Graphite St MIL-Ci-3278 Crease or MIL-<;-U827

V Powdered Graphite

C Teflon Spray (Tri-now)
Stick Lubricant (Door Ease

or Equivalent)
Aeroshcll Crease NO. 7

(On jackscrew and inside Actuator Bearing Housing)

y Lubriplate 630AA

(IOCTo by Volume Molybdenum DisulGde Mixture Permissible)
Seal Dressing

´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•"""""’’r´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•

a Inspect

(MIL-T-27730) ......................´•´•´•´•´•´•´•´•´•´•Tape.

Tetrafluoroethvlene
Permacel Tape Corp.,
New Brunswick, NJ

´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•""""’PORSCHE Oper. Man.

0 ..............´•.´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•Dow Coming No. 4

~............................´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•´•MIL-G-L3827,MIL-CI-81322
or MIL-Ci-3545

Vlscoslt3: Heclulrements:

Refer to Porsche Engine Service Manual. Only SAE multirange oils conforming to American

Petroleum Institute (APt) specilication oT SF/CC or SF/CD and approved by Porsche are allowed for

the PFM 3200 NO3 enyine,~ie. automotive type, Mubil 1 synthetic.

N(ITE

Mooney MIQL Aircraft are delivered with tile pl.oper oil. This oil should be changed, after 100

hours of operation with (lil conforuliny to PORSCHE S~eclticutions

5-20-07
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600-60 DIMENSIONS END AREAS

&00-01 AIRCRAFT SPECIFICATIONS

rSTANDARD METRIC/OPT/MISC.

ENGINE

Engine Manufacturer Porsche

Engine Model PFM 3200 NO3

No. Cylinders 6

Rated Horsepower 217 HP

RPM 2343 (5300 engine RPM)
Min. Fuel Octane 100 LL. only
Fuel Capacity
Total 665 U.S. Gal. 252.7 Liters

Useable 60.5 U.S. Gal. 230 Liters

Oil Specilicalion API-SF/C~D tie. Mobile 1)
Oil <iracle Above 23" F SAE 15W-50 Ref. Porsche Spec.
(-5" C)
Below u0 F. SAE 5W-30. Ref. Porsche Spec.

Oil Capacity 13.5 Qts. 12.7 Liters

Oil Tank Capacity(Full) 7.0 Qts.(6.7 liters)
(Minimum for Flight) 5.5 Uts.(5.23 liters)

Oil Pressure

Normal Operation 29-1l6P.S.I.

Idle, Minimum- 4.4 P.S.I.

Max. Allowable (cold oil)
(irolind Running 11G P.S.I.

Oil Temperature
Max. Allowable 1200 C. 2480 F

Recommended Takeoff-Min 400 C. 104" F.

PROPELLER

Propeller Mfg. Hartzell

Type Constant Speed
Model/Blade BHC-JZYF-IC

Pitch Angle (HIGH) 30 in. 40 I Deg
Sta.

Pitch Angle (LOW) ~3 30 in. Sta. 15.3 (+/-).1 Deg
Diameter Max. 74.0 Inches

Min. 74.0 Inches

Governor Woorlward P/N A210778

6-0(~-OC)
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(CONT.) STANDARD METRIC/OPT/MISC

AIRFRAME

WEIGHTS LOADINGS:

A. Approximate Empty Weight 1800 Ib. 793.79 kg.
B. (iross Weight 290(1 lb. 1325.42 kg.
C. Useful Load 1100 Ib. 521.63 kg.
D, Wing Loading 16.59 P/SF 80.99 kglsq meter

E. Power Loading .13.36 Ib/hp 6.06 kg/hp
WINGS:

A. Airfoil At Wing Root NACA 63 2 215

B. Airli,il At Wing Tip NACA ~1 412

C. Mean Aerodynamic 61 inches 154.93 cm

Chord At Wing S~a.94.848

D. Center-of-Gravity 43.5 to 49.3

Range
E. Geometric Twist (DEG) 1.5 Degree
F. incidence Angle 2.5 Degree
(DEG) From Sta 20. to

Wing Tip
Q. Dehedral angle (DEG) 5.5 Degree
H. Aspect Ratio 7.448

I. Taper Ratio (CS/CT) 2.272

FUSELAGE:

A. Cabin Dimensions:

(1) Height 4´•1.5" 113.03 cm

(2) Width 43.5" 11(1.49 cm

(3) Length 114" 28’).56 cm

(4) Cabin Door Width 73.66 cm

(5) Cabin Door Height 35" 88.9 cm

B. Baggage Campartment:
(I) MAX.Loading 12I) Ibs 54.43 kg

(2) Baggage Space 17.0 Cu. FL. 0.476 Cu. M.

(3) Baggage Door Width 17" 43.18 cm

(4) Baggage Door Height 20.5* 52.07 cm

(5) Hat RacWRear Shelf Capacity i!) Ibs 4.,54 kg
C, Landing Gear:

(1)Type Tricycle Retractable

(2) Opcralinn Electrical

(3) Wheel Track o’ 3/4’ 276.Lt cm

(4) Wheel Base o‘ 7 9!16" 1’)8.91 cm

(5) Tire Size--Nose (6-Plv Rating) 5.0(hr5

(6) Tire Size--Main (c,-Plv Rating) 6.OC)~G

(7) Tire Pressure--Nose

(8) Tire Pressure--Main 42 Ibs/sq. in.

6-00-01
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&00-02 AIRCRAFT DIMENSIONS

-DIMENSIONS:

A. Wing Span 36’1" 10.998 meters

B. Fuselage Length 26’11". 8.075 meters

C. Tail Height 8’4" 1321 meters

D. Stabilizer Span 3.581 meters

AREAS:

A. Wing 174.786 sq. 11. 16.238 sq. meters

B. Ailerons 1 L.4 sq. It. 1.059 sq. meters

C. Flaps 17.9 sq. It. 1.663 sq. meters

D. Vertical Fin 7.8 sq. It. 0.725 sq. meters

E. Rudder 6.25 sq. It. 0518 sq. meters

F. Horizontal Stabilizer 21.42 sq. It. 1.900 sq. meters

G. Elevators 13.0 sq. It. 1.208 sq. meters

6-00-02
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&00-03 AIRCRAFT STATIONS

STA ~STA ’STA SIA STA

210,97 147,7_5 103,50
__

59,25 24,50

STA

193,50

WING SIPITION RIBS
FIGURE 6-2 STA

-5,375

STA

3,68

c~
r 1

I i

STA STA STA STA STA STA STA

211,50 176,00 14~,00 100,00 53100 21180 -5,00

F~USELAGE SIATIDNS
FIGURE 6-3

N(ITE

Tile dutum line stution 0.0 is 13 inctles oft of the nose gear trunion pivot point. (Reference I;Igure
8-t.)
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EMPENNAGE STATIONS

STA STA STA STA STA

67,75 42.25 4.43 4225 70,0

STA

52,50

STA
25.75

STA
5,25

EMPENN.4GE STATIDNS
FIC;URE 6-4
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7-10-00 JACKING 4. Raise aircraft, keeping wings as nearly level

When it is necessary to raise the aircraft off the as possible.
5. Secure safety locks on each jack.

ground:

CAUTION
I)o not mise the aircraft on jacks out of daors

When lowering aircraft on jacks, bleed off

when wind velocity is over 10 MYH. Jacks pressure on all jacks simultaneously and

should be on hard evenly to keep aircraft level as it is IOltPrt3d.

CAUTION
CAUTION

Indiviciual wheels may be raised without
I)o not place jack directly on propeller.

raising the entire aircraft. Wheels not belny
raised should be checked fore and aft.

i. Install jack points in ticdown mounting
holes outboard (1T each main gear.

2. Use standard aircraft jacks at both wing NOTE

hoist points (wing ticdown eyebolt receptacles) It is not recommended to use tail-tie do~vn

outho;ucl of the main gears. While holding jack fitting during jacking process to lift nose wheel

point in place, raise jack to firmly contact jack off ground.

point.
3. Use standard aircraft jack at the nose jacking
point,(Sta. -10.96) (-27.8 cm). While holding
jack point in place, raise jack to ftrmly contact

jack point.

7-10-0I)



MOONEY AIRCRA~T C.ORPORATJON

MODEL M20L

SERVICE AND MAINTENANCE MANUAL

INTENTIONALLY LEFT BLBNK

7-10-00



CHAPTER

LEVELING AND

VVEIGHING



MOONEY AIRCRA~T CORPORATION

MODEL M20L

SERVICE AND MAINTENANCE MANUAL

SECTION 8

.LEVELING AND WEIGHING

LIST ~jF EFFECTIVE PAGES

CHAPTER

SECTION

SUBJECT PAGE DATE

8-Effeclivity/Conlents 1RBLANK .3-88
8-0()-(X) 3 .3-88

8-00-01 4 .3-88

TABLE OF CONTENTS

CHAPTER

SECTION

SUBJECT SUBJECT .PAGE

8-00-00 Leveling ...........,,..3

8-00-01 WeightandBalance ............3

&EFF/CONTENTS

Page I/ZBLANK



MOONEY AIRCRAF~ CORPORATION

M()DEL MWL

SERVICE AND MAINTENANCE MANUAL

8-00-00 LEVELING 3. Add unusable fuel to each tank. (see Pilot’s

Place a spirit level on the leveling kcrews ahove Operating Handbook/Airplane Flight Manual

for aircraft being serviced for proper quantity of
the tailcone access door when leveling the

unusable fuel).
_ _aircraft longitudinally. Level the aircraft kg in-

creasing or decreasing air pressure in the nose
4. Fill oil tank to capacity (7 quarts). Total

wheeltire. Front seats must be in the full for- U.5 quarts in engine and oil tank.

ward position when weiehing. (See Figure 8-2 5. Position a 2000-Dound capacity scale

li,r leveling screws above tailcone avionics under each of the three wheels.

6. Level aircraft as described in Section 8-00-
access door)

00 and center nose wheel.

8-00-01 WEIGHT AND BALANCE 7. Weigh the aircraft.

To weigh the aircraft select a level and draft 8. Find reference point by dropping a plumb-
free work area, then: hob from center of nose gear trunicln (retracting

i. Check for installation of all equipment as pivot axis) to the poor. Mark the point olinler-

listed in the Weight and Balance Record. section.

9. Locate centerline of the main wheel axles

NOTE in the same manner.

See Pilot’s Operating Hundhook for Weight 10. Measure the horizontal distance from

and Bulunce reference data. the reference point to main wheel axle center

line. Measure horizontal distance from center

2. C~round aircraft and drain fuel tanks Der line of nose wheel axle to center line of main
Section 12-10-02, 2.

wheel axles.

8-00-(10
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11. Record weights and measurements, and compute basic weight and CG as follows:

LC/GL LM/R U LM

a. CCi Forward of Main Wheels

LBS X IN. s

Weight of Nose Distance Between Total Weight of CC; Forward of

Main and Nose Wheel Aircraft Wheels

(WN) (LM/N) (WT) (LM)

b. CG Ah of Datum (Station O).

IN. 13 IN. IN.

Distance from center Distance from Result ofcomputation CG (FUS STA)
Nose Gear Trunnion to Nose Gear Above (a.) Distance An of

Center of Main Wheel Trunnion to Datum (Empty
kules Datum Weight CG)

(LM/n) (CONSTANT) (LM) (LC/G)

NOTE: Empty weight includes unusable fuel and full oil (13.5 Uts.) and is computed with

gear down and naps up.

REF,POINT REF~ERENCE LEVEL RET.
(NDSE GEAR DAT~M<STA.O> <LEVEUNG SCREWS)
TRUFMIDN
STA. -13)

r 1C-7
I 1

Lm/n
Wn Wr LM/R INCHES

Wt

LM/N

FIGURE 8-1

WEIGHT AND BALANCE DIAGRAM

8-(K)-01
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9-00-00 GROUND HANDLING 9-30-00 EMERGENCY PROCEDURES

’1. Engine Fire During Starting.
9-10-00 -TOWING

A. Continue cranking engine with starter.

Use a towbar k,r moving the aircraft. The;tow- B. Set POWER LEVER at OFF.
bar attaches to the nose gear crossbar. One C. Turn fuel selector handle to OFF.
man can move the aircraft providing the ground D. Open throttle to FULL.
surface is relatively smooth and the tires are E. Turn Battery Switches OFF
properly inflated. When no towbar is available,

E Push cabin heat control to OFF.
or when assistance in moving the aircraft is re-

IIT~re is not extinguished, proceed as

quired, push by hand: (1) on the wing leading follows:
edges, and (2) on the wing tips. Towing by

(1) Turn electrical switches OFF.
tractor or other powered equipment is NOT

RECOMMENDED. (2) Discharge fire extinguisher inter en-

gine compartmenl through nose cowl elpenings.

CACr~lON (3) Call for fire-lighting equipment.
Exercise care not to turn tile nose wheel past 2. Fuselage or Wheel Well Fire. in case of

its normal swivel angle of 110 Left or 150 fire in wheel well (or in the cabin or fuselage
Kigllt of canter. Exceeding the turn limits turn all fuel. electrical, and ignition con-

shown on the turn indicator may cause trols to the OFF position before evacuating the
structural damage,

aircraft to extinguish the names.

3. Electrical Fire. Circuit breakers (or cir-

h´•lsxinlum allowoble damage to hose gear leg cult-breaker switches), that automatically inler-

ussembly is 1/,12 inch dent. No repair is rupt the now of power when an overload or

autllorized for these or other heat treuted short circuit occurs, protect all electrical cir-

landing year components. cults (except the ignition-starter circuits). In

the event of an electrical Gre, immediately turn
9-20-00 WARMUP AND TAXIING

OFF the battery s\vitches. Make sure that only

Before attempting to warmup or taxi the a fire extinguisher approved for electrical fires
aircraft, ground personnel should be checked is used.

out by qualified pilots or other responsible per-
sonnc’l.

i. Start and warmup engine. (Refer to

POH/AFM Manual.)
2. TLLYi forward a few feet and check brake

effectiveness.

3. While taxiing, make shallow turns to lest

nose gear steering.
4. C:heck operation of gyro instruments and

turn coordinalor during turns.

5. Check engine instruments for sluggish
response to engine control movements.

Y-OO-(H)
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10-00-00 -GENERAL 10-10-02 -STORAGE (PROLONGED)

T~e- parking brakes are set by applying the If the aircraft is to he stored for an extended

brakes and pulling out on the parking brake pericld of time, the following steps are rccom-

knob. Release the brakes by pushing in an the mended for protection:
parking brake control knob. 1. Refer to paragraph 10-20-00 for mooring

instructions.

NOTE 2. Tape or cover all openin_es.
There is no need to depress the hrake peduls 3. Remove battery, charge fully, and store in

to relieve tile pressure in the lines during
release of parking hrake control, a cool place.

4. Raise aircraft to remove weight from the

There are three tiedown points on the aircraft, tires, and block up the wheels.

one on each wing outboard of main gear

(tiedown rings are to be threaded into built in CAUTION

receptacles) and the rail skid/tiedown fitting on
If weight is not removed from tires, rotate

the ah end of the tailcone.
wheels to a new position at least once ead 30

days to prevent pat-spotting the tires.

10-10-00 -PARKING
5. See appropriate Porsche Service Data for

When Darking the aircraft, place wheel chocks ,,~j,, D’eservation. Attach warning placards if
fore and aft of the main wheels. The parking preservation procedures make engine in-
brakes may be used for short-duration Darking. operable.

CAUTION 10-10-03 RETURNING TO SERVICE

Do not set parking hrakes when they ure If the aircraft has been stored for an extended
overheated or when cold weutiler could freeze
moisture and slush accumulation in tile bruke p"’iod of time, it is advisable to perform a ~O-

mechanism, Do not set parking hrakes when hour periodic inspection after completion of the

aircraft is tied dcrrm. ~or maximum following preliminary steps:
protection, hangar the aircraft during severe I. Remove blocks from wheels. Check tire

weather and high winds,
inflation.

10-10-01- STORAGE (FLYABLE) 2. Check and install batteries.

3. Remove tape and covers from ALL open-
<)utdoor storage requires adequate mooring ings.
and tiedown facilities. The follt,wing precau- 4. Remove warning placards (if any).
tionarv measures are recommended for keeping

5. Replace engine oil biter.
the ai;craft serviceable and ready-to-flv.

3. Refer to paragraph 10-U-00 for mooring
O. 1Sill engine tank with proper grade of

lubricating oil.
instructions.

7. Qean and reinstall engine air-inlet filter.
2. Ignition swi~ches..........OFF

8. Check fuel tank vents for obstruction, and
3. Power Lever........, .CLOSED

drain sumps to remove mclisture and sediment.
4. Keep fuel tanks Tilled at least one-hallTull

I). Complete 50-hour and Drenighl inspec-
to minimize moisture condensation. Keep bat-

lions.
tcry fully charged.

II). See appropriate Porsche Service Data
5. Install protective covers over pitclt head,

for servicing of the engine.
engine cowl openings, static Dorts, etc.

(j. Maintain a good wax finish on all exterior

surfaces after I)0 days.

li)-00-(H)
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10-20-00 -MOORING

When the aircraft out of doors:
5. Tie the center of a rope to tail skid tiedown

i. I-lead aircraft into the wind. ring and anchor rope ends to ground stakes at

either side of tail.
2. Place chocks fore and aft of each main

6. For additional security, attach a rope to
wheel.

the nose gear and anchor to a round stake.
3. Drive slakes in ground appro~imately

7. Lock controls by looping right front seat
three feet oulboard of each main gear and to

either side oltailskid, safely belt through the control wheel and draw-

ing belt snug.
4. Install tiedown rings in wing receptacles out-

board of each main gear. Tie a 600-pound ten-

sile strength rope to each wing tiedown ring and

anchor to ground stake. Allow a little slack in

each tiedown rope.

10-20-00
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11-00-00 -GENERAL 11-10-00 -MAR#INGS

FAA required plncnrds and markinps. Th~e exterior pnint srhcmcs for the Mrinus

model vcar aircraft are depicted in the M70L II-

NOTE lustrated Parts C~lalop.
All placards should I~e inspected for proper

location. reudubility and secnrity during 11-20/30-00 -PLACARDS,

nlnintenance actions. When an airplane has EXTERIOR/INTERIOR

been painted Inspect all pl~alrds to assure All ,,quircd placards and their locations, hoth

tilat they are not obscured ~3’pni"t´• interic,r and exterior. are listed in Section ii of

the FAA Approved Airplane Plight Manual and

Pilot’s Operating Hnndbook.
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12-00-00 SERVICING A. Switch fuel selector valve handle to L

and pull fuel drain valve control ring for 10

12-00-01- SERVICING INTERVALS seconds.

The specified intervals (reTer to Chapter.il are
B. Switch fuel selector valve handle to R

considered adequate to meet average require- and pull fuel cir~in valve control ring for 10

ments under normal operating conditions. It is Sec""ds.

advisable, however, to shorten service and C. After draining, he sure fuel drain valve

maintenance intervals when operating under ab- control is returned to the closed position and

nomlal environmental conditions, such as ex-
the’alve is not leaking outside the aircraft.

treme temperature ranges, dusty atmospheric
conditions, high humidity and moisture, WARNING

unimproved airport facilities, or unusual operat-
Doring cold ffenther operation, freqoently

cileck fuel selector drclin for Ice fomlation hy
ing requirements. repeclting procedures i., G B und C uhove.

NOTE
12-10-00 -REPLENISHING

If conditions conducive to filel system icing
exist Isopropyl Alcohol may be ndded to fuel

12-10-01 FUEL TANKS tunks. It is extremely importnnt to thoroughly

Keep fuel tanks at least half filled to
BLENI) tile isoprop,vl ulcohol in with the fuel

mlnlmlze
supply in cluuutities not to exceed rSe ofthe

condensati(,n and moisture accumulation in totul hy volume.
ranks. (Fuel capacity is given in Chapter 6.)

2. Defueling. Fueltanks may be drained by
WARNING pumping fuel out with the electric fuel pumps,

Groilnd the aircrclft and fuel service vehicle. siphoning fuel through the filler ports, or

C;round servicing nozzie to wing. Permit no
removing Lank quick drain vakes.

smoking or open name within 50 feet of

uircrat or vehicle.
WARNING WARNIN(;

Escll fuel tunk is vented to tile atmospllere at Allow no smoking or open name within 50 feet

Its outbourd uft earner: vent openings are on of tile defueling arell. (;round the aircraft and

tile lower wing surface. Check vents for fuel container during nll defuellng operutions.
obstruction brfore each fligtlt.

A. To defuel the aircraft using fuel pump:
12-10-02 FUEL DRAINS (1) Disconnect fuel line from electric

A fuel-drain valve is located in the ah inhoarcl fuel pUmp outlet at the fitting forward of the

corner of each tank to provide for drainage of li’ewclll.

moisture and sediment. Use the small plastic (2) Connect to output filling a flexible

cup furnished with the nyaway kit to drain the line that will reach fuel receptacle.
fuel sumps. Drain wing tank sumps and gas- (3) Turn fuel selector valve to the tank

colalor before the first night d the day and to be drained, and remove filler cap from fuel

after each fuel service to inspect for water filler port.

and/or contamination. Continue draining until (4) Turn on either fuel pump until

free of water or contaminalion. lank is empty. Repeal steps (3) and (4) to

drain other lank.

WARNING To completely drain fuel svslcm

After servicing the clir~nlft wltll hel. w~llt at ,1,,1 drain wing sumps and the fuel gnscolulnr
Ieust nve I~llnutrs for moisture anti sediment valve sump until fuel slops running.

to settle I~efort! druining nnd cllecking both the

fuel tunk sumps und the fuel selector vulve

drain. NOTE

When defileling using removable tank quick
ctruins it is only necessalv to renlove tile’

i. Fuel Selector Drain. The fuel gascolalar
druins and to ol;erate the gascolator drain.

is at the lowest point in the fuel system and has

a drain valve operated by a control on the poor

in lire cabin. To drain the fuel selector valve:

1L-00-00
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12-10-03 ENGINE OIL 12-10-04 OXYGEN SYSTEM (OPT16NAL)

The oil acce’is door is located cln the righr hand The oxygen cylinder. when fullv charged. con-

side of the cowling. Check engine oil either lains approximately 76, 77 or 1i5 cubic feet of

before first engine start when engine is cold or aviators breathing oxygen (Specifications No.

with a completely warm engine toil temperature MIL-O-27210). Recharging of this oxygen
above: 40~C, engine shutdown). Approved en- cylinder should be accomplished by using the

gine oil and oil viscosity requirements are appropriate Scott recharging fittings to the

shown in Chapter 5-20-07. pressure shown on (Figure 12-1), Pressure vs

The aircraft is delivered from Mooney with Temperature Table.

proper oil.

~)IL FILTER The oil filter should be changed WARNING

at I()() hour intervals using Porsche Gl~er or ap-
Oil, grease or otlter lubricants in contact with

oxygen create a serious fire hazard, and such
proved equivaienl, contact must be avoided wilen handling oxygen

equipment,

AMBIENT FILLIN(; II AMBIENT FILLING

TEMPERATURE PRESSURE II TEMPERATURE PRESSURE

FDEC;REES PSIC; II FDEC;REES PSIG

0 1650 11 50 1875

10 1700 11 61) 1()25

21) 1725 11 70 1975

30 1775 11 80 2(nK)

40 1825 11 90 20,F0

OXYGEN PRESSURE VS TEMPERATURE TABLE

FIGURE 12-1

NOTE 12-20-00 SCHEDULED SERVICING
Tile oxygen cylinder should not be run down to

less than 100 p.s.i. Below this pressure 12-20-01 INDUCTION AIR FILTER
atmospheric cantnminntion of the cylinder

nlay occur, requiring valve removal and The importance of keeping the induction air G1-

cylinder clenning and inspection at an E’AA ter clean cannot be overemphasized. A clean
approved repair stations.

promotes Fuel economy and longer engine
N<)TE

life. The dry-type biter can be cleaned 8ve (5)Refer to Section 35-00-0() for periodic bottle

pressure check, limes within 500 hours.

To clean the dry-type induction air filter:

Any time fittings are disconnected on the 1. Remove filter element.

oxygen system the threads should be treated 2. Direct a jet of air against down or clean

with Ictranuoroelhylene tape (M1L-T-1772()). side of filter (opposite to normal airflow).
Prior to reconnection the system should be Keep air noale at least I~vo inches from filter

checked for leaks with leak testing compound element. Direct a jet of air from inside of filter

(MIL-L-2.5567). If no leaks are found wipe the out. Cover entire filter area with air jet.
system clean and dry.

CACrTION
Do not use a compressor unit with a nozzle

pressure greater ttlun 60 p.s.i.

12-10-03



MOONEY AIRCRAF~ CORPORATION

M()DEL MZOL

SERVICE AND MAINTENANCE MANUAL

3. After cleaning, inspect Gl~cr and/or gasket CAUTION

for, damage. Discard a ruptured Biter or Do not fill reservoir wiliie parking brake is set.

broken gasket.
Use only hydraulic fluid (red), per specification4. Reinstall filter in aircraft making sur_e of
MIL-H,SMj6. Dct not fill reservoir above two

proper sealing and security.
inches below filler port.

12-20-02 -BAT~ERIES
12-20-05 HYDRAULIC BRAKE (Bl~sding)

Service the batteries with distilled water to

maintain electrolyte above plates. Alter adding
water in freezing weather, charge battery long

CACITION
enough to mix electrolyte and water. Keep bat-

Flnid in the wheel cylinders may be under high
tery electrolyte above a specific gravity of 1.225

pressure due to expansion. Therrfore, be sure

to avoid freezing. To service tile battery: parking brakes are released prior to beginning
1. Remove battery compartment access hq´•draulic system servicing.

cover. Check elcclrolyte´•and service battery as

required. For best results, use a hydraulic pressure ser-

vice unit (pressure pot) to back bleed the sys-

CAUTION tem through the wheel cylinder bleeder valves.

Buttery Bases muy be erplosive. i. Remove hydraulic fluid reservoir filler

plug, and install a suitable fitting for attaching a

2. Check batterv area for corrosion and Ilexible drain line to a f~ller port.
spilled electrolyte. To clean cables, terminals, 2. Immerse open end of drain line in a

and battery box, use a solution of bicarbonate of hydraulic fluid container.
soda and clean water to neutralize corrosion 3~ Attach pressurized hydraulic fluid service
and spilled electrolyte. unit to wheel cylinder bleeder valve and open

valve. Hydraulic service unit should be free of
CAUTION air Drier to servicing aircraft system.

When cleaning, do not ullow bIcarbanclte of
4. Feed fluid from senice unit into brake sys-soda to enter buttery cells permanent

damage will result if soda mixes with tem. Check for air bubbles at end of drain line

electrolyte. immersed in fluid.

5. When fluid now is clear of air bubbles,
3. Rinse battcrv with clean water, and wipe close wheel cylinder bleeder valve and remove

clean with a dry cl;th. service line.

4. To retard corrosion, coat terminals with

petroleum jelly after cleaning and tightening NOTE

them. Brake pednl may need to be pulled back in

5. Check battery vents for obstruction, line Ord"’ for fluid to bleed back into reservoir.

kinks, etc.
6. To bleed opposite brake, repeat steps 3

12-20-03 TIRES AND WHEELS through 5.

7. Remove drain line from reservoir.
Keep the tires at recommended air pressure.

8. Lower fluid level in reservoir to two inches
(Reler to Chapter 6-00-01.

1. Check tires for wear, cuts, and bruises,
below filler port.

2. C’heck valve stems for evidence of tire
9’ Rcinslall Tiller plup.

slippage or pulling.
10. Check brake linings for excessive wear

and proper installation. Refer to Section 32-40-
3. Check wheels for damaee.

and Inspection04 Tor Brake Removal
4. Check wheel bearings for condition and

Procedures.
lubrication.

11. Depress brake pedals to check fc,r spon-

12-20-04 BRAKE RESERVOIR gincss. Resistance should be solid and even

when brake pedals are depressed.Frequently check the brake reservoir for proper
fluid level. See Chapter 12-20-05 for locations.

1L-20-02
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12-20-08 CLEANING C. Clean windows and windshields with

an antistatic plexiglas cleaner.
Cleanliness is a major prerequisite to adcilunte

D. Check door seals for damage that
inspection and maintenance of an aircraft.

Cleanliness enhances the appearance of an r
could cause leakage.

aircraft and reduces the probability of cor-
E. Check cabin and baggage door

rosion.
mechanism for good working order.

i. EXTERlOR
NOTE

A. Before washing aircraft exterior, cover
Minor scratches or abrasions may be polished

brake discs, pilot head, and static ports. out by using plexiglas resurfacing kits, ie,
B. Flush awav loose dirt and mud. Micro-R´•lesh, availubie from aircraft accessory

C. Wash exterior with a mild aircraft suppliers.

detergent in cool water, and a soft cleaning
3. ENCIINE C()MPARTMENT Accumula-

cloth or chamois. Rinse away soap him.
lion of dirt and oil within the engine compart-

CAUTION
mcnt creates a lire hazard and hampers inspec-

I)o not use so culled "mild" household tion.

dcteryalts to wash aircraft exterior. Sud A. Wash down engine cowling and engine
detergents may damage finish and corrode compartmenl using a nonflammabie solvent.

aluminum components. B. Dry engine cowling and engine com-
CAUTION

no not upplg wax or use pre-wax eleaners p"’tmenl alter washing.

during initial paint curing period. Use only 4. CABIN INTERIOR Use normal

nlild aircn~ft detergent and cool water when household cleaning practices for routine inte-

washing exterior during the first YO days after rior care.

repainting.
A. Frequently vacuum seats, rugs,

D. To remove heavy oxidation film, use a upholstery panels, and headliners to remove

surface dust and dirt.
pre-wax cleaner.

E. Apply an exterior-ftnisjl wax recom-
B. Clean leather or vinyl upholstery and

mended for protection of urelhane enamel. p;lnels with a mild aircrari detergent. i’lean

Apply a heavy coaling of wax to leading edges with a slight damp cloth, and dry with a soft

of wings, empennage, and nose section ~o
cloth.

reduce drag and abrasion.
NOTE

Foam-type shampoos anti cleaners for vinyi,
CAUTION Ieather, and plastic materials can be used to

When fuel, hydraulic nuid, or other nuid
remove stains and to condition the entire

containing dye is spilled on painted surfaces, interior. Sprct~v-on dry cleaners are also
remove it at once to prevent staining. Flush recommended.
away spilled buttery electrolyte immediately

with water. Trent the area with hicarbonate of CAUTION
soda solution followed by thorough wushing Never appiv furniture polish to interior

with a mild aircraft detergent solution. furnishings. Mast polishes contain solvents

harmful to vinyl. Do not use alcohol or strong
2. WINDSHIELDS, WINDOWS AND solvents on interior plastics. When using

DOORS commercial cleaning and ilnisliing

A. Flush windshield and windows with compounds, carefully fctliow tile

nlanolacturer’s instnlrtions. Never saturate
water prior to wiping. Never wige while drt.

fabrics with solution which could damage the
B. Remove grease or oil with a soll’cloth

bucking and padding materials. To minimize

saturated in kerosene. wetting of c~rpets, keep foam us dry as

possible and rub in circles. Use a vacuum

cleaner to remove foam. Do not allow carpetsCAUTION
Never use gasoline, benezene, carbon to remain damp; dr3’ them thoroughly.

tetrclchloride, acetone, fire extinguisher fluid,
de-icer nuid, lucyuer thinner, or Ilousehold

window cleaning sprays On windows or

windshields. Such solvents will soften or craze

tile plexiglus surface.

12-20-0(,
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20-00-00 -GENERAL

This chapter of the manual discusses trearnsent of metal surfaces Tclr corrosion control and

the identification of skin p;lnels f(,r rcplaccmcnl purp"’scs. Those who inspect or repair aircraft

should consult FAR 43, Maintenance. PJcvenri~´•e Maintenance. Re~uilding and Alteration and Sub

Parts A, D and E of FAR 65, Certification. Advisor!! Circular 0.13-1( outlines inspection and

repair practices acceptable to the F.A.A. Administrator.

20-00-01- SKIN SPECIFICATIONS

6 r5 r4 r3 r2

STA I I STA I STA STA I STA

210,971 1 147.75 1 103.50 1 59.25 1 24.50

STA

18

15

19 13

12

17 11 10 I 16

14 J L 9

WING SKIN PANELS

INDEX SKIN MATERIAL INDEX SKIN MATERIAL

NO. THICKNESS NO. THICKNESS

1. 0.CHi3 2024 T3 CLAD 12. I).015(c) 2024 T-3 CLAD

2. 1).050 2()24 T-3 CLAD 13. ().02l)(a) 2024 T-3 CLAD

3 0.()41) 2024 T-.3 CLAD 14. 0.1)32 2024 T-3 CLAD

4. 0.032 2024 T-3 CLAD I.s. O.OrK)(b) 2024 T-3 CLAD

5. 0.025 2024 T-3 CLAD 0.04()(d) 2024 T-3 CLAD

6. 0.(125 2()24 T-3 CLAD 17. O.()lh(a) 2(124 T-3 CLAD

7. 0.032 2024 T-.7 CLAD 1S. 0.05(l(b) 2024 T-3 CLAD

8. 0.040 2024 T-3 CLAD 19. Polyester Glass-Fiber

Reinforced

9. 0.025 2024 T-3 CLAD

10. 0.025 2024 T-3 CLAD

11. 0.025 2024 T-3 CLAD

LEGEND

(a) Same thickness on

top and bottom.

(b) Top of wing only.
(C) Top aft nap skin

that secticln).

(d) Top inboarcl nap
skin.

WINCI SKIN PANELS

FIGURE 2()-1

20-00-170
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5 rl r 46 7
1Lj 8

3--

o

12

STA I STA /STA STA I STA STB STA
211,501 176,00/ /142,00 100,00\ 153,00 21.80 -5,00

9’ l-J I \L 13 1_5
6 L 5

FUSELAGE SKIN PANELS

INDEX SKIN MATERIAL INDEX SKIN MATERIAL

NO, THICKNESS NO. THICKNESS

1. 0.025 2024 T-3 CLAD 10. 0.032 2024 T-3 CLAD

2, O.WO(d) 2024 -O CLAD 11. 0.1)32(a) 2(124 T-3 CLAD

3 0.025(c)(b) 2024 T-4 CLAD 12. 0.0.32 2024 T-3 CLAD

4, 0.025 2024 T-3 CLAD 13. 0.025(a) U)24 T-3 CLAD

5, 0.025(b) 2024 T-3 CLAD 14. Polyester Glass-Fiber

6, 0.020 2024 T-3 CLAD Reinforced

7, 0.025 2024 T-3 CLAD

8, 0.032(d)(e) 2024 -0 CLAD

9. 0.025 2024 T-3 CLAD

LEGEND

(a) Left side only.
(b) Right side only.
(c) 0.032 can be used.

(d) Heat treated to T-42

condition alter forming.
(e) Shell,

FUSELAGE SKIN PANELS

FIGURE 20-2

20-00-01
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5 4 1
STA SIA I 9

42,25 1 31 1 42.25

SIA

25.75

11~ I

6 6 12 13

EMPENNAGE SKIN PANELS

INDEX SKIN MATERIAL INDEX SKIN MATERIAL

NO. THICKNESS NO. THICKNESS

1. 0.025 202´•1 T-3 CLAD 8. 0.025 20?4 T-,7 CLAD

2. 0.025 2024 T-3 C’LAD 9. 0.()20 2024 T-3 CLAD

3. 0.025 2()24 T-3 C’LAD It). ().()32 2024 T-3 CLAD

4. 0.025 2024 T-,7 CLAD II. Polyester Glass-Fiber

Reinforced.

5. 0.025 2034 T-3 CLAD 17. 0.020 202´•1 T-.3 CLAD

6. 0.020 202´•1 T-.3 C’LAD 13. 0.025(a) 2024 T-_7 CLAD

7. 0.025 2024 T-3 CLAD

(a) Heat treated to T-42 condition.

EMPENNACIE SKIN PANELS

FIC;LIRE 20-3

20-00-02 CORROSION DETECTIOM St dorado PR=W(M. (Eldorado Chemical Co., inc.,

PREVENTION h700 Lookout Road, P.(). Bos 32101, San An-

Most metallic fabrication materials are suscep- tonio, TX. 78216) should he used. Paint

lihle to corrosion. Corrosion mav occur cln removing substances left in metal crevices will

aircrale in any climate, hut it \r´•ill he a pruMcm Fause I;rthc; corrosion. Tura~ 2~3C’ or 3I1(1~

more often in climates where the aircraft is es- will remove cc?rrosion from aluminum and treat

posed to salt air or high humidiry, or where the metal surface in one application, This

there are industrial contaminant.e in the atmos- pnra_graph discusses corrosion tppes and their

phere. The aircraft should be inspected ~c- prerenrion nlonF with suffested procedures for

quently to detect and correct corrosicln hef’ore 7inc chromating internal airframe surfclces.

serious dema@e occurs, i. TyTes olC’orrosion Aluminum

Any form of corrosion should be removed at C!,rrclsion normaliv appears in one dr more of

once, Ilil is necessary to rcmn~e paint. only;ln ~ur forms. Eilch I~pe al corrusion can he

approved aircraft paint remover such as El-
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precluded or controlled by a preventative main- before painting both faying surfaces with zinc
tenance program. chrclmatc.primcr and reassembling.

A. Chemical Corrosion. D. ~;aivanic Corrosion
Chemical corrosion normally occurs where hat- Dissimilar metals, such _as stainless steel and

tcry acid or exhaust gases come in contact with aluminum, in contact with each other sometimes
metal surfaces. A few simple precautiom will develop galvanic corrosions. To remedy this

prevent chemical corrosion. form of corosion, separate the parts, remove the

(1) Be sure battery vents are free from corrosicln, and paint both surfaces with Zinc
obstruction at all limes. Chromate or epoxy-polymide primer before

(2) Repaint ail scratches and worn reassembling.
spots found in areas painted with acid-resistant 2. Corrosion Prevention

paint. A. Thoroughly examine unpainted metal

(3) If acid is spilled on metal surfaces, surfaces at inspections. and check corrosicln
push entire area with sodium bicarbonate and when k,und. Carefullv examine seams, lap
water. The solution should be rinsed awav at joints, and crevices where moisture or dirt can

once and the area dried by driving all water collect. Areas exposed to exhaust gases require
from crevices with an air hose before wiping frequent inspection and cleaning.
surface dry with a clean cloth. B. Corrosion may attack metal even

(4) Frequently clean exhaust gas though the surface is painted. Inspect painted
deposits from metal surfaces. areas for a blistered or scaly appearance that

B. Local-Cell Corrosion. warns of corrosion below the paint layer.
()n bare metal surfaces, in an early stage C. Use only liquid (non-alkaline) soap to

development, local-cell corrosion appears as a wash the exterior airframe. Cover vent scoops

light, whilish powder deposit. Surface pits warn when the aircraft is being washed. Rinse
of advanced local-cell corrosion. ()n painted aircraft exterior after exposure to salt air or in-

surfaces, the first indication ofcorrosion will be dustrial fallout.

evidenced by paint blistering D. Since moisture promotes corrosion,
(1) Inlergranular Corrosion Selective thoroughly and frequently inspect areas where

attack along grain boundaries of metal alloys is water is apt to collect. Use an air hose to drive

referred to as intergranular corrcuion. water from crevices before wiping the exterior

Aluminum alloys 2024 and 7075 are vulnerable surface dry after washdown.

to this type of attack. Aluminum extrusions E. Hangar the aircraft when not in use.

may contain nonuniform areas, which in turn F. if batterv acid is spilled on any Dart of

may result in galvanic attack along grain boun- the aircraft. immediately wash the area with a

daries. This type of corrosion is diflicult to scllulion of sodium bicarbonate in water. Rinse
detect in its original stages. When the attack is with water and dry with clean towels.
well advanced, Lhe metal is usually blistered or

delaminaled. This is referred to as "exfoliation". NOTE

IL is very difficult to completely remove and ~AA Advisor2I Circular 4,1-4 addresses

stop this type of corrosion, and replacement oi corrosion problems.
the affected part is recommended wherever

possible.
3. Zinc Chromaling.

C. Concentration Cell Corrosion
Zinc chromating of internal airframe surfaces

will not eliminate the necessity fr,r periodic in-
Corrosion forming under rivet heads, along spcc!ions. The most likely areas for corrosion
faying surfaces, at skin to longeron contact sur-

faces and other similar areas is called con-
to begin are in hidden crevices such as skin

laps. under rivet heads or any opening where
centralion cell corrosion. Detection requires moisture cat: collect. Pericldic inspection of
close inspection. Rivets must be removed and

these areas is meet important so that any cor-skin laps must be separated to remove con-

centration cell corrosion. Use aluminum wclol
rosion which maybe present can be de;ecled

soaked in solvent such as me!hyl-elhvl-kutone ~o
and treated in its very earliest stages.

scour corrosion deposits from the surface
When corrosion is detected, it should be treated

as follows:

20-00-02
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A. Remove all corrosion product (usuallv A. Materials.

white! or grey-white powder on aluminum) from (1) Aluminum wool, nylon scouring
the corroded area down to sound metal. pads, 3211 grit or finer emery cloth or steel wool.

(i) If the base metal is aluminum, (2) Tack rags.

clean on’ the corrosion product by scru~hhing. (3) Wi‘pe solvents such as: methyl ethyl

with aluminum wool or a nonmetallic scouring ketone. T-G,C7 ---(Turco Products, Inc.);’~3(rj4
pad such as the nylon parts made by the Car- wash thinner ---(Pratt c9r Lambert, Inc.); lacquer
horundum Company, P.O. Box 27j, Niagara thinner or equivalent solvents.

Falls, N.Y. 14302. (4) Body putty or acrodvnamic filler

(2) if the base metal is steel. remove such as: Flex-Pond ---(Taylor Br Art Plastics);
the corrosion product with emery cloth (320 grit Flex ---(3M Co.):or Cut polyester body Gller

or finer) or steel wool. #6372 (NAPA IMartin Senour Paintsl).
(3) [fthe corrosion is too advanced to (5) Compatible paints for the item

remove by the light mechanical cleaning (such as steel tubular structure or exterior skin)
methods of (I) and (2), refer to Advisory Cir- and for the year and model being repainted.
culars 43.13-1( and/or 43-4 for alternate (RcTer to Moonev Parts Manual~.

methods of cleanup and repair. (6) Thinners which are compatible
(4) Chemical cleaning solutions should with the paints being used both for paint thin-

be used with extreme caution on both aluminum ning and for burn-down thinners.

and steel parts. Such solutions are not recom- B. Cleaning Procedures.

mended for use in areas where they cannot be

easily and completely neu~ralized. NOTE

B. Wash all areas to be zinc chromated Fiberglass components are attncked and

with a cleaning solvent such as mcthvl cthvl d’t"iorated bg protlucts contninin& the

ketone (MEK), Turco T-G57 (Turco P;oduct:s, follo~ving chemicals: Ketone, uliphatic csters,
chlorinated ilydrocclrbons and slightly

Inc., G135 South Central Ave., Los Angeles, softened b3’ aromatic hydrocurbunJ.
California). lacquer thinner, #3~j wash thin-

ner (Pratt Sr Lambert. Inc., 251h and N.Y.

Avenue, Wichita, Kansas) or similar solvents. ~uel Servicing Decal Removal:

(I) To get a good clean surface for i. Cover the decal with a hot, wet towel for

zinc chromate priming use a clean cloth or approximately 2 minutes.

piece of cheesecloth and apply one of the sol- 2. Lift one corner of the decal and slowly
vents noted above. The surface should he

wiped dry with a second piece of clean cloth. (I) Remove all old lease paint by one

Do not allow the solvent to dry on the cleaned ofthe following methods:

area as it will redeposit dissolved soil and grime (a) ()n aluminum for uniformity of

upon evaporation. finish appearance, the entire skill panel should

be prepared for repainting. IT the paint is in
CAUTION

very had condition or if a filler is to be used,
Wipe solvents are generally flammnble nnd

remove all ofthe paint by use of lacquer thin-
toxic and should not be used ~vlthout adequate

ventilation and fire precautions, ner. MEK or similar solvent. Careful applica-
tion of paint stripper is acceptable. The solvent

C. Apply zinc chromate primer to shcluld be wiped on and wiped clfC i~ckwe it

cleaned area by spray or brush. Area needs to cvaporalcs. If the solvent is allowed to

be painted within 24 hours of zinc chromate evaporate. it will redeposit the soils and paint

primer coat. that were being carried. Any scouring required
should be done at this point. Scouring with

20-00-03 PAINTING
nylon pads or aluminum wclol mav be done dry

The exterior is painted with urethane enamel. or wet with one of the wipe sol\´•cnts listed
When exposed to humid salt air or t(, an atmos- ahclve. After the old paint. Erime, etc. has heen

phere having corrosive fallout, the aircrali loosened and removed, the scoured area should

should be haneared when not in use. be wiped with a tack rag, and again cleaned

I. Paint Repairs.
20-00-03
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with fresh wipe solvent. The part should now D. Painting.
be readymr priming and painting. .(1) Apply three coats (,r white base

(b) On steel Remove all grease, and/or color T~nish allowing three to five

grime, loose paint, etc. by wiping with a wipe, minutes between coals depending upon weather
solvent and rags. Do not allow the wipe solvent conditions. Allow pvc to ten minutes between

toevapornte. Wipe it dry! Steel Darts maybe coats in cold, dry weather; in humid weather,
cleaned to bare met;ll bv sanding with emery allow fifteen minutes between coats.

cloth or steel wool. II’ the parts are removable, (2) Use a small round watercolor

they can be cleaned by sandblasting. Regard- brush trimmed to a point for application of un-

less of the scouring method. all parts should be diluted touch-up paint to small scratches and

wiped with a tack rag and cleaned with fresh hare spots. Do not thin acid resistant black

wipe solvent. The part should now be ready for paint or exterior finish touch-up paint for

priming and painting. brush-on application.
C. Priming and Painting.

(I) ()n aluminum Cleaned and dried NOTE

surfaces to be painted should he coaled with a
RIZOL uircrr~ft are painted with Ennex III

wash primer conforming to MIL-C-8514 or
urethane enumel. Incluiries concerning

npplicntion of this finish should be directed to:
MIL-P-1.5328. Read and f(,llow Lhe Yratt Lambert, Y.O. Hox 2153, WicLittl, KS.
manufacturer’s instructions carefully. The wash 67201.

primer should be applied Lo attain a dry him

thickness of 0.3 to 0.4 mils (a transparent filnl).
A good wash p’imcr coaling is a must since the

top coaling can be only as good as the primer Any nigltt control snrrace that Is to be

coat, As a general rule the wash primer should repuillted should be stripped of ail pnint prior
to repainting, It is recluired tht repainted

dry From .05 to 1.5 hours but not more than 2 control surfaces be removed and rebulunced
ilcars before spplication of the top or inlcr- prior to fiigilt per pnm~aph 27-91-(H).
mediate primer coal. When an intermediate

epo,uy primer coal is applied, it should be mixed

very carefully per the manufacturer’s instruc- NOTE

Lions. it should be thinned per manufacturer’s Never use abrasive poiish compounds or

instructions and applied to a dry film thickness Ilnrsh soups and detergents on ureathane
finishes. ()nce tile sarfnce gloss is damaged it

of ().8 to 1.0 MILS. The inlermcdiare primer cannot be restored by. polishing.
should he allowed lo dlv a minimum of 05 to

1.5 hours depending upon the application
temperature and relative humidity. Follow

manufacturer’s instructions. The intermediate

primer coal can be dry-scuffed with No.

4(H) to I\lo. ~00 sandpaper prior to top coal ap-

plication and give a higher gloss finish. As

many coats of paint as desired mav be applied.
A higher gloss will be ifthe surface is

scuffed lightly and lack rag cleaned between

each coal.

(2) On steel The same general proce-
dure used on aluminum can be applied to sled.

However, M1L-P-8585 primer or epoxy primer
is recommended for the sleelcoal. If epoxv

primer is used, it should have a wash primer
(MiL-C-8514) pre-treatment.
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21-00-00 CABIN VENTILATION SYSTEM 21-40-00 HEATING

Theca~in environmental system con:cist of three Heat is supplied to the cabin through flexible

ventilating systems that s;pply heated or fresh hoses connected to a heat distribution box as-

air as the pilot or passengers prefer. CABIN semblv and shroud assemblies located on the

AIR, CABIN HEAT and OVERHEAD VEN- exhaust manifold on the engine. It is recom-

TILATION. The cabin air and heat system mended that the condition of these items be

controls and vents are located on the cdnsole checked each time the cowling is removed.

between the pilot and co-pilot seals. Individual This will provide a continuing check for the

fresh air outlets are located on each side ofthe prevention of carbon monoxide in the cabin.

cabin side panels just forward of the pilots and Any deteriorated flexible ducts should be

co-pilots knees. The overhead ventilation system replaced. Heat shrouds should be inspected for

consists of individual outlets (Wemac valves) lo- cracks or other deteriorations and repaired or

cated between each seat position. All aircraft replaced promptly. Inspect the exhaust system

have a airflow regulator system with the control for any leaks or cracks and replace or repair as

knob located overhead between the pilot and needed.

co-pilot. The systems are basically trouble free

but inspection should be made at regular inter-

vals to ensure proper operation.

21-00-00
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24-00-00 GENERAL turers procedures. It is possible to reverse the

polarity of a battery by connecting a charger
Two 28 volt. 70 AMP alrcmntors, ulili7ing a

backwards.
Lransistorized voltage regulator and over vol~age

D. Be sure to check battery polarity by
control, supply electrical power. Two 24-~011

using a voltmeter prior to reinslallation in the
22 AMP HR slc,rage batteries are installed in

aircraft.
the tailcone. The alternators, during normal

E. Do not leave the battery switches ON
operation, supply power in conjuction with the

battery when the master swi~ch and battcrv "he" the aircraft is parked.

switches are ON. The circuit breaker panel Is
F. Use an auxiliary ground power unit

on the right subpancl. The electrical system is when trouble shooting electrical accessory

capable or supplying current Tor simuilancous equipment or when performing electrical land-

operation of multiple radios, anticollision liph~s, ing gear maintenance and retraction system

navigation lights and other equipment. A shunt testing.

type combination gauge gives alternator output 2´• Alternator System Inspection.

and line load in ~o of rated capacity, plus bus A. Check alternator circuit breaker on

voltage, the main circuit breaker panel. Reset breaker ii

open.
24-30-00 D.C. GENERATION B. Check alternator fieid circuit breaker

on main circuit breaker panel. Reset if open.
24-31-01 -ALTERNATOR CHARGING

C. Inspect battery ror corroded cable
SYSTEM MAINTENANCE connections; remove and clean cable if cor-

1. Alternator System Servicing. rosion is found.
When the loadmeler shows a higher percentage D. Check charging, system wiring connec-

than the alternators c,utput (al higher RPM), a
tors to be sure they are clean and tight.

charging system component is mall‘unctioning. E. Inspect alternator and wiring for

On-the-plane testing should indicate which
damage.

component is faulty and needs to be removed

from the aircraft for bench testing and repair or CACrrION

replacement. DO NOT ATTEMPTTO POLARIZE

The alternator charging system requires no spe- ALTERNATOR. Alternatorls polarizedevery
cial attention; however, improper maintenance time master switch is turned on.

procedures can damage the alternator or

24-31-02 -VOLTAGE REGULATOR
wiring. There are several precautions that must

MAINTENANCE
he observed when servicing an alternator sys-

tem:
The battery charging rate depends upon the

A. Be sure the hatterv switches are OFF h"lle’V condition and the voltage regulator set-

when repairing an alternator or voltage ti"g. With all equipment turned off and the en-

gine running at 2000 RPM or laster, the normal
regulator.

battery charging rate will be 5 to 35 amperes.
B. When auxiliary power or a bocaler

battery is used, be sure the cables are con-
i. Excessively High Charging Rate. Check

nectcd corrcctly--positive to positive and nega-
(he following:

A. ~lv aircraft for 15 to 20 minutes;
Live to negative. DO NOT by-pass the battery
when using Auxiliary Power Source. charging rate should slowly drop to 10 amperes

or less. A very low battery will take longer to

NOTE show a drop in charging current.

It is recommended tllat the approved Auxiliary B. Measure voltage with a voltmeter ccln-

PoH´•er C~ble be connected to the booster neclcrl to the bus. Al 80 degree F., voltage
buttery and then the plug inserted into the should be 27.5 to 28.0 volts). An excessively

auxiliary power receptacle.
high voltaee regulator setting will cause exces-

C. When the hatrerv is removed from the sive batte;r healing and water loss.

2. Excessively Low Charging Rate. Check
aircraft f(,r charging. be sure that the charger is

battery charging rare (normal rate is not to e~-

correcllv connected. Use the correct charging
tate when charging battery, refer to Manu~ac- ceed four amperes). The regulator should not
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be considered defective because of a low char- 3. Hydromeler Reading. If battery
ing rate until: electrolyte temperature is below 80 degree F.,

A. A vc,ltmeter check indicates that volt- subtract iour points from hvdrometer reading
age at the bus is below r~quircmcnts. k,r every 10 degree F. below 80 degree F. IT

B, A battery hydrometcr check indicates that temperalureis above 80 degrees F.,

battery is not fully charged. add four points to hydrometer reading for every
10 F. above 80 degrees F.

EXAMPLE:
Hvdrometer reading 1.260

Batterv electrolvte temperature 30 degree F.
80 degree 30 degree ,50 degree

5x4 20 points
Corrected reading 1.260 20 1.240

HYDR()METER READING...... PERCENT ()F CHAR(iE

1.280 100

1.250 75

1.220
..............................................................................................................50

I. i~() 25

1.L30 or below............. .........,.,.Very little useful capacity---discharge

"Hi" or ()vcrvolt Adjustment. D. Test each cell with a temperature cor-

Refer to Porsche Engine Service manual for reaed hvdrometer. SpeciTic gravity should be

repairs. 1.26_5 to i.~O fi,r a fully charged battery.

Regulator Adjustment E. Check electrolyte level and maintain at

No adjustment of regulator can be made. split ring.
F. Clean battery terminals with emery

cloth, reinstall and tighten cables. Coal ler-
24-32-00 BATTERY MAINTENANCE minals and connectors with petroleum jelly to

retard corrosion.

24-33-00 -WARNING CIRCUITS
CAUTION

Battery gases are explosive. L. Landing gear position lights and warning
horn. Red end green landing gear positicln

I. Battery Removal. lights are in the annunciator panel. The pear-
A. Tu;n master switch oCC. down limit switch controls the green gear-down
B. Remove tailcone access cover. light. Both limit switches control the red gear
C. Disconnect battery cables, negative unsafe light. The power lever operates landing

lead first, remove battery from aircraft. gear warning horn (iniermiuenl tone) when the

D. Install baucrv in reverse sequence ol throttle is retarded and the landing gear is still

removal. Use a voltmeter to check baltery in the UP position. Check gear warning system
polarity before installation. during flight periodically for pr~pcr operation.
2. Battery Cleaning anti Corrosion Removal. 2. Prestall Warning Circuit. The prestall

A. Mix one pound of baking soda in one warning horn has a high rrcquencp conlinuclus

gallon of water, tone ti;:rl sounds when airspeed drops to.5 ill 10

B. Wash battery area and flush battery KIAS stalling speed. A vane in the left

with the mixture. Do not allow soda water to wing lending edge actuates the presrall warning
enter battery cells; permanent damage will horn switch. (This vane is made of hear treated

result if soda mixes with eleclrol\ite. sled, and any attempt to adjust s\vitch opcra-

C. Rinse thoroughly with clear water and tion by bending U;e vane will damage the

dry the area. switch). Refer to Section 27-!13-00 for adjusl-
ment procedures.

24-32-00
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3, Low Fuel Warning Circuit. The low fuel

indic~b’rs will illuminate when a minimum 012

1/2 g;tllons usahle fuel remains in either left or

CAUTION
right hand tank. When it becomes necessary to

Do not opernte the starter in excess or 15

replace the annunciator panel f(,r any reason
seconds or re-engage the starter without

other than "low fuel" warning malfunction, the uilowing it to cool for 3 minutes.

rollowing procedure should be used to set the

"low fuel" warning circuits. A. Laff RatterS~ Starting Procedures.

Batteries that have been discharged to the point

AZ Calil,ration Check. where thc)r will not turn the engine but have

The LOW FUEL Warning circuitry is sufficient power remaining for other equipment;

calibrated by the vendor and controlled by a should NOT be jumped with another power

computer with in the Annunciator unit. source Tor two major reasons:

Verify both LEF~ and RIC;H’I. FUEL OTY (1) The discharged aircraft battery is

LOW annunciators illuminate when fuel qunn- not ainvorlhv because it will not have the neces-

titv is less than 21/2 to 3 gallons of fuel for each sarv reserve capacity required to operate the

tank. aircraft electrical system and avionics in the

event of the failure of the generating system

4. Alternate Air Light Warning Circuit An- during night.

nuncialor Panel. The light illuminates on the (2) Active material on the positive

annunciator panel when the alternate air door plate expands when the battery is discharged

has opened for any reason. and the fast recharge from the higher potential

5. Hi/Low Voltage Warning Circuit An- source. battery, alternator, rectifier, etc., will

nuncialor Panel. Remove annunciator top severely damage the battery. A slow charge is

cover. Connect a voltmeter to the Aircraft Buss recommended prior to nigh;.

(LEFT). Start engine and run at idle. Add load 2´• ()il and Cvlinrier Head Temperature

to bus until "Low Volt" light starts to flash. Arl- C~;turre Circuits. Both the oil and cylinder head

just RPM to obtain a bus voltage of 26.5 volts. ten~l;cralure indicators operate electrically.

Adjust trim pot (localed at center, rear of cir- The oil temperature gauge circuit has a resis-

cult board) until dashing light just comes on. lance bulb on the accessory case. Changes in

Repeat for Engine Buss (RIC;HT). resistance caused by changes in oil temperature

alter current now rate, thereby varying the mag-

NOTE netic field in the indicator coils. The cylinder

It may be necessary to u~just trim pot to turn head temperature indicator connects to tip sen-

out ligllt at 265 volts first. Increase HPM sitive resistance bulbs in all cylinder heads. An

until light goes out and note voltage. Decrease
increase or decrease in temperature causes an

KPM until light nnslles on and note voltage.
increase dr decrease in bulb resistance, varying

Light should come on at a voltage between 26.4

and 26.6 volts, the magnetic field in the indicator coils.

3. The oil pressure instrument circuit con-

24-34-00 POWER PLANT CIRCUITS tains an electrical instrument used as a monitor,

and a transducer which varies voltage output
I. Starter-ignition Circuit. The starter-igni-

Lion switch has five positions: OFF. R (right), L with pressure changes.

(IeTt), BOTH, and START. AL the BOTH posi- The Fuel Flow indicator receives its signal

Lion the ignition system is on. Turning the igni- from a potcntiometer located at the K-Jetronic

lion switch to START and pushing in, closes Metering unit. Refer to Porsche Engine Service

Manual for any maintenance action required.
both starter solenoids and engages the starter.

The slarler-igni~icln switch is spring loaded to

return L’rom START to the B(.)TH position
when released.
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24-35-00 LIGHTING CIRCUITS been attained, the safely switch closes to ac-

1. NBvigalion Lights. A circuit hreaker
tivate the control relay starling the actuator. As

switch on the night panel controls the naviga-
the gear reaches the up and locked position. a

mechanical stop opens the limit switch and the
tion lights.

actuator stclps. When the landing gear control
2. Lanrlin~Ta?ri Lights. Two sets of split

switch is placed in the down position. the gear
switches on the night panel controls illumina-

motor clown-relay closes and the actuator starts.
lion of the landing lights and taxi lights. The

When the gear reaches the down-and-lucked
landing/taxi lights are located in the leading

positicln. the mechatlical stop opens the limit
edge of both wings. switch and the actu;ltor slops. The pear-up

.7. C’abin Lights (FWD ce AFT). Twco threc-
limit swi~ch controls the landing gear un-safe

position (Brighl. ()ff, Dim) rocker switches in
light. The red light comes on when the gear is

Ihe headliner controls the two cabin lights, in transit. The green light comes on when the

gear reaches the down-and-locked position; the
CAUTION

Tile C’c\bin Light switches are connected gear-dowtl limit switch controls the green gear-

dlrectly to tile Better3’ clntf will illuminate down light.
eitlter I1&llt witi! tile Master swltcll Of;F. Care 2. <iear Safctv By-Pass Switch. The pear

must be exercised tct prevent letning switch will not retract iiair;peed above the set limit
ON and discharging battery. has nclt been attained when the gear handle is

placed in the up position. A warning ham will
4. Anti-Collision Lights. A circuit hreaker

s(,und and both "(;EAR DOWN" and GEAR
switch controls the three while anti-collision

UNSFE" lights will illuminate. Push and hold
stl´•obe lights, one located on each wing lip and

the red button switch beside the landing gear
~,ne on the rudder.

handle until the _eear is up and both liehts go
5. Instrument and Radio Lights. These lights

out. Pull the circuit breaker "(iEAR C(~NT" or

are turtled 011 when the NAV light switch is
"(iEAR RELAY to stop warning horn. Reset

pushed ()N. Dimming elf these lights are cun-
circuit breaker prior to extending gear.

trolieJ bv individual switches located on the

console. The instrument light switch controls 24-37-00 FUEL SYSTEM CIRCUITS

the compass light. Pushing on the top of coch
The fuel system has three electric fuel pumps.

switch brightens the selected set of lights; push- The I’ucl qunnlily indicating system is cc,mprised
ing on the I,ouom of the switch dims selected

ol. two transmitters in each fuel tank and two

sec of lights. l.ucl qu;tntity gaucees in the instrument panel.
i. Fuel Pump Circuits. The. Main S: Boost

CALITI()N
C’ut´•e must be exercised to prevent sllol´•ting

fuel pumps are controlled by a split switch lo-

ligllt wires when inshlllng or replacing cated on the pilots instrument panel. The Emet-

itlstl´•uments. Sllorted wires n’ill cause blown gcncy fuel pump is cclntrolied by a separate
fuses or bul´•aed nut transistors in tlle control s\Vitch. These switches have a protective cover

box.
cl\´•er them and MUST be in place proper

operaticln.
6. Map Lights. A push button switch on terp

Z Fuel Ouantitv Gauge Circuits. Changes
ol’ each control wheel center s~clion controls

in fuel levelvaries the resistance in fuel quantity
the nlap lights.. th;lt send a signal to the fuel quan-

24-36-00 LANDING GEAR CIRCUITS gauges. The master and batterv switches

acti\;lte the lucl quanlilv indicating system.
i. Limit s\vitches and relays operate the

Refer to Section 28-´•13:0I) Tor Adjustment
laodinp acluatclr, 2J volt reversihle motor.

Procedures.
A landing gear air pressure safety switch, ac-

tuatcd by pitot air pressure prevents landing

pe;il´• retraction until a safe nying speed is nt-

lained. The landing gear control switch

oper;ltes the acluatclr motor through the safety

switch and relays. When the landing gear con-

trol switch is up and a safe nving speed ha´•

24-35-OI)
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24-38-00 MISCELLANEOUS CIRCUITS. 3. Hour Meter(Oplional). The hour meter

~7. AII nSh( instrumenlsoperale Trom "pe’"tes Irom the tachometer. A Hobbs meter

elcctricnl power or pilot/static source. may be installed as an optir,n.

2. Healed pilot Tube. A circuit breakerswilch 4. Cigar Lighter. A cigar lighter is mounted

controls the pilot tnbe healer. in the instrument panel.

24-39-00 TROUBLE SHOOTING CHARTS

24-39-01 ALTERNATOR TROUBLE SHOOTING

TROUBLE PROBABLE CAUSE REMEDY

Alternator over-charges Regulator faulty. Check bus voltage with

battery; engine running. Ob-

battery uses excessive water. serve aircraft alternator

output indicator. In-

dicalorshouldindicate
near zero after ten

minutes of engine opera-
tion with no aircraft
load. Replace alternator

ilvollage regulator is

defective.

ALT FIELD circuit Circuit shorted in wiring. If circuit breaker trips,
breaker trips. check wiring. Repair as

required per alternator

maintenance inli~rma-
lion available from

Porsche.

ALT circuit breaker trips. Short circuit in wiring. Disconnect lead from

post of alternator, and

reset ALT circuit

breaker. IT circuit

breaker trips, check

wiring between al~er-

nalor and circuit

breaker.

Short circuit in alternator. Recennecl le;ld to

post of alternator.

Relate propeller by
hand to relate alternator

through 3hl) degrees of

travel. If circuit breaker

trips replace alternator.

24-38-00
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ALTERNATOR TROUBLESHO()TING (CONT.)

Alteraarnr will not keep Battery malfunction. i. Start engine and ad-

battery charged. just Cor 150H) RPM. Al-

ternator Output in-

dicator should indicate a

heavy charge rate with

all electrical equipment
rurnecloTT. Rate should

taper oTf in I 3

minutes. The voltmeter

should indicate a reaJ-

ing oT 28 vcllts. IT charge
rate tapers ofT verv

ql’ickly and voltage is

normal. check batterv

Tor malfunction. Ilailcr-
nator output indicator

shows a low charge rate

and voltage is low.

proceed to step 3.

Regulator Iaulty. 3. Replace alternator or

repair according to alter-

nator maintenance

manual available

through Porsche.

Dclecli\’e alternator. 4. Repair or replace al-

Icmalor.

24-39-02 -RESERVED

2´•" BATTERY TROUBLE SHOOTING

TR()UBLE PR()BABLE CAUSE REMEDY

Discharged battery. Baller!’ worn out. Replace battery.

clischar~ing. Turn ofT some equip-
mcnt when ullenlalor is

no; charging.

2(t-39-02
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BATTERY TROUBLE SHOOTING; (CONT.)
Decrease starter usage

by using external power
whenever possible.

Standing too long. Remove and recharge
battery.

Equipment accidentally Remove and recharge
Iclt on. batterv

Impure electrolyte. Replace battery.

Short circuit (ground) in Check wiring.
wiring.

Low charging tale. Replace voltage
regulator.

Cracked celljars. Loose hold-down bracket. Replace battery and

secure rrrmlv.

Frozen baller!,. Replace battery.

Compound on top of bat- Charging rare too high. Replace voltage

tery melts. regulator.

Electrolyte runs out oGvent Too much water added to Drain battery and keep

plugs. battcrv and charging rate at proper level; replace
too high. voltage regulator.

Excessive corrosion inside Spillage from overr~lling. Flush container with

container, baking soda solution.

Leaking/clogged vent lines. Repair/clean vent lines.

Charging rate too high. Replace voltage
regulator.

Battery freezes. Discharged battery. Replace battery.

V\’;lter ntlrlctl ;Intl Al~nvs recharge batterv

not ,hargcd immcdialcl!i. Tor lj2 hour Gc;llowing
addition oGwater in

Greeting weather.

Leaking battery case. Frozen elcctrol:le. Replace battery.

Reversed battery polarity. Cables connected back- Battery should he sk,wly
wards on battery or discharged completely,
charger. then charged correctly

and rested.

24-39-03
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BAT~ERY TROUBLESHOOTING; (CONT.)
Excessive water consump- Charging rate too high. Correct charging rate.

Liotl in all cells.

Excessive water consump- Cracked jar. Replace battery.
Lion in one cell only.

24-39-04 STARTER TROUBLE SHOOTING

TROUBLE PR()BABLE CAUSE REMEDY

Motor does not operate. Low battery. Check anti recharge bat-

tery if necessary.

Defective, improper, or Refer to electrical

loose wire connections. wiring diagram and

check all wirinl.

Binding, worn improperly Brushes should T~I free

seated brushes: brushes in brush boxes without

have excessive side play. excessive side play.
Clean binding brushes

and brush boxes with a

Varsol moistened cloth.

A new brush assembly

should he run-in until at

least 50 percent seated:

h~ever. iffacilities are

not available for running
in brushes, seat brush bv

inserting a strip of No.

.I1000 sandpaper be-

tween brush and com-

mutator with sanded

side next to brush. Pull

sandpaper in direction

of rotation, being careful

to keep it in same con-

tours as commutator.

CAUTION: Do not use coarse sandpaper or emery cloth.

After seating. thoroush-
Iv clean brushes and

commutator to pre~´•enl
excessive wear. Keep
motor bearing free from

sand or metal particles.

Dirl~ commutator. If commutator is rough
or dirty, smooth and

polish ~ith No. (1l)I10

shnrlpaper.

2J-31)-04
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STARTER TROUBLESHOOTING (CONT)
If;oo rough and

pitted, remove com-

mutator and turn down.

Blow out all foreign
material.

Shorted. grounded, or Remove and replace
open with an armature known

armature, to be in good working
order.

(irounded or open GclJ Test and repair circuit if

circuit, possible or replace with

new Darts.

Slow cranking speed. Worn, rough, or improper- Disassemble. clean, in-

ly spect, and relubricate

lubricated motor or components, replacing
starter, ball bearing if worn.

Same causes as listed with Same remedies.

"Motor fails to operate."

Excessive motor brush ar- Binding, worn, or im- Repair as outlined

cing. properly sealed hr~lsh or above.

brushes have ex ´•esjive

side play.

Dirty, rough, pitted, or Clean as outlined.

scored commutator.

Excessive motor brush Rough or scored com- Remove and turn down

wear and arcing. mutator. commutator on lathe.

Armature assemblv not Reface commutator.

concentric.

24-33-(W
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24-39-05

I ANNUNCIATOR TROUBLE SHOOTING

The annunciator on the M~,oncv M211L is manuraetn;ed hv International Avionics,
Incororatcd (IAI). When any portion oithe annunciator ntalluncli;,ns IAi should he contacted at the

rollowinp address: International Avionics, incorporated, 1(;11 No. 1-35. Suite 4~. Carrollttln, Ts.

75nI)n: Lclcpllone No. (214) 44~-1185. Trouble shocl~ing data has been re(luested and when received

will be incorporated into this Service and Maintenance Manual.

24-50-00 ELECTRICAL LOAD The nprnti~e baltt´•r~ lead attaches to a ztnlc-

DISTAIBUTION tural rr;und on the airframe. The battcr\

switches "()N" closes the relay and supplit´•s
24-51-00 POWER DISTRIBUTION

power to the aircraft electrical system.
SYSTEM

The power bus distributes direct current power CAZITION
to the electrical s\alcm from tile alternator and Do not reset;t circnit breaker after it ilns
fi’om the batter!. thrc,uph the battery relay. tript~rtl :I second tilne, If necessurv to do so to

locate tile mnifrlnction. be ctlert foE a possible
eler´•rric;\l firr. Hreclkers are "Trip Free" tvp~

and ainnot be held in the closed position,

~J-,3(,-0’
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27-00-00 GENERAL 27-10-00 -AILERON SYSTEM

The aircraft has dual night contrtils and can he ’1. Ailcrons. The aiierons are of all-metal

flown from either the pilot or co-pilot seat. construction with beveled trailing edges. Three

Dual pairs of fool pedals control the ruader ’hinges of machined, extruded aluminum attach

and nose wheel steering mechanisms. The co- the ailerons to the an wing spar outboard of the

pilot pedals are removable if dual brakes are wing naps. The ailerons link to the control

not installed. Push pull tubes actuate the all- wheel through push-pull tubes and bellcranks.

metal night control surfaces. Rod-end bearings Lead counter-weights static balance the

are used throughout the night control systems, ailerons.

These bearings are simple and require little 2. Aiieron Removal and Installation.

maintenance other than occasional lubrication. A. Remove control tube attaching bolt,

Specially designed aluminum-alloy extrusions, nut, and washer at aileron horn.

that permit nush skin attachment, f(,rm the B. Remove bolts, nuts, and washers from

leading edges of the rudder and elevators. the three attaching hinges.
Electrically actuated wing nap systems are in- C. Remove ailcron by pulling it straight
stalled on all models. Longitudinal Ditch trim is ,fi until hinges are clear; rotate inhoard portion
achieved through a trim control system that down and fonvard to allow aileron balance

pivots the entire empennage around the tail- weights to clear wing tip.
cone attachment points. D. Reinstall aiIeron in reverse sequence

of removal.

E. Recheck bolts for security and safety.

W I ,C

H~ aeo

1

1

g

iC5
FIGURE 27-1 AILERON S: ELEVAT<)R CONTROL WHEEL RIGGING

27-00-0(1
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3, Ailcron Rigging then proceed as described for the left control

AT -tcvel control wheels using-straight wheel. is now CI)MPLETE.

edge(ReCcrence 27-1) and in accordance with

step B.

B. Adjust control tube (B) linding control

~ewheel shall (C) at rod ends (5). Clamp or

otherwise secure control wheels in the level

position until steps C thru E are completed.
C. Adjust control tube (D) at rod end (2)

so ailcron beilcrank is 1/16 in. left of center

I’acing li,rward(~ig.27-l).
D. Adjust ailcron control tubes (F) by

removing bolt, nut and washer (L~)(Fig. 27-1) ~4;
and loosening locknut (6)(Fig 27-2). The aileron

control tube (F) can then be’rotated clockwise

or counlerclockwise so the center of outboard

bolt (K) is 4.3 in, from spar web (M). Replace g F

bolt, tlut washer (4)(Fig 27-1), and recheck

4.3 in. dimension.

A?iust aileron push-pull tube (J)(Fig 27-
FIGURE 27-2 AILERON STOP

2) at rod end (7) so aileron(in neutral position) ADJUSTMENTS
is O" to -2" down (with no additional tolerances)
as measured with travel board at wing station

27-20-00 RUDDER AND STEERING
indicated on ~ravcl board P/N CiSE 030003.

SYSTEM

1. Rudder. The rudder attaches to the ah

N<ITE I vertical fin spar at li,ur hinge points. Push-pull
tubes and bellcranks link the rudder to the rud-

Wing station 137.75 is locnted nt skin splice dcr pedals.
line behveetl nap outbourtl end and uileron 2. Rudder Removal and Installation.

iltbourd end
A. Detach rudder push-pull tube from

rudder horn.
F. Remove clamps from control wheels,

then adjust aileron slops (8)(Fig 27-2) so the B. Remove attaching hardware at rudder

DOWN travel is 80+/-10. Aileron UP travel hinges.

may var´•v from 12-1/20 to 14-1/20 (wilh no addi- C. Remove rudder by pulling straight art.

Lional tolerance). D. Install rudder in reverse sequence of

removal. Recheck attaching bolts for security
and salctv.

I NCITE 1 3. Rudder Rigging and Adjustment.

Tile above nileron rigging nnci ad,iustment
instructions apply to both left and right

ailerons.

G. Rotate the IcTt control wheel clockwise

until the ailcrons contact the ailcron slops

(8)(Fig 27-2). Adjust cc,ntrol tube (B) at rcld

ends (1) St (S)(Fig 27-1) by loosening the lock

nut and Lunling tube clockwise c,r counleclock-

wise to attain .()20 mauimum clearance using

feeler (N). Secure locknuts (L) c~ (.s) and
rccheck .t)20 dimension. Repeat operation cln

right control wheel by turning whocl FIGURE27-3 RUDDERPEDAL

ADJUSTMENT
counlcrclockwise until aile;ons contact stopst

27-20-00
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A. Raise aircraft nose. Place approved
jacltgl nosejackinp point (See Section 7,.

’J

pl~silion (stabilizer parallel with aircraft center

line), o

C. Clamp pilots rudder pedals (A),
(Figure 27-3), in neutral position.

o

IIIP IPY ~CnlOLI

o \r, ~e

~2Y:

FIGURE 27-5 RUDDER gr ELEVATOR

TRAVEL ADJUSTMENT

NOTE

Steering stops (3) should be adjusted so .020

FIGURE 27-3A TRAVEL BOARD clearance exists between adjustment stop (3)

LOCATIONS
and gear truss assembly (4) (Figure 27-4)

when rudder is at extreme left and right travel

position.
D. Center nose wheel by removing nut,

washer 8( bolt (1), (Figure 27-4), and adjusting Ii. After setling stops, retighten all jam
steering linkage at(2). Boil, nut and washer (5) nuts, bolts and secure; recheck all travel limits.
and (6) must be installed as shown from rear Co

front.

2 4
FWD

0.20
nFEELER

GAGS

FIGURE 27-4 NOSE GEAR STEERING LINKAGE ADJUSTMENT

E. Adjust control tube (C) at rear ~ail-

cone bulkhead bellcrank, (Figure 27-5), and set

rudder by adjusting control tube (D), (Figure
27-(,), at rod end bearing (2) 1 degree to the NOTE

right. Measure rudder travel with travel board on

rivet line at station indicated on travel board
E Unclamp rudder pedals. ~;SE 0,10005, and mith longitudinul trim

Adjust rudder slops (M), (Figure 27- (stabilizer) set in the 0 degree position. Sta.

8). so that rudder travel is 23 degrees (+V-O t6.50 is located 3/5 in. above shin splice on

degrees) right and left, vertical fin.

27-20-00



MOONEY AIRCRAFT CORPORATION

M()DEL M20L

SERVICE AND MAINTENANCE MANUAL

weights static balance the elevators; A lead

bob-weight under the instrument panel refines

aircraft handling in night.
2. Elevator Removal and Installation.

A. Remove push-pull control tube by
Laking off all attaching bolts, nuts, and washer.

FIGURE 27-(, RUDDER HORN

ADJUSTMENT

4. Allowable Free-Play Limits.

A. Vertical movement at rudder trailing
edge -.()8 inches.

(I) IT excessive free-play exists check F1GURE27-7 ELEVATOR HORN

the following areas fi,r wear: ADJUSTMENT

(a) Trim screwjackshaft.
(b) Trim link connecting empcn- B. Remove halls, nuts, and washers from

nage to Lrimscrew. the four attaching hinges.
(C) Bolts and brackets attaching C‘. Remove elevator to the rear.

empennage to tailcone. D. Install elevators in reverse sequence of

.5. Rudder Torque Tube Removal. The rud- removal. Recheck attaching bolts for security
der torque tube should be inspected thoroughly and safety.
and replaced if any damage is round. Remove 3. Elevator Rigging and Adjustment
shield from front of cabin noorboard that

covers torque tube. Remove attaching
hardware from hinges and rudder pedal conlml

rods. Carefully remove torque tube by sliding
out toward Ihe right side of cabin and through
cabin door.

3R
O O

NOTE I 1 9
Cantrol tube wells ullowclbles. If Ilny pol´•tion

M
O

of the control tube exceeds .01)7 wela´• per
o

or.014 in I´•rduction in diameter, tile tube nlust o

he replaced.

27-30-00 ELEVATOR SYSTEM
o

c o
O

I. Elevators. Elevator construction is essen-

tiallv the same as that of the ailerons. Both

elevators attach to the stabili7.er at f(,ur hinge
pclinls. Pu.sll-pull tuhes and bcllcranks link the FIC;URE27-8 RUDDERB ELEVATOR

elevators to the control voke. Lead counter- STOP ADJUSTMENT

27-30-00
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A. Adjust rod end bearing (3), (Figure NOTE

27-l~,al control yoke for control shall (H) Negntive stubllizer degrees) settings mean

clearance from nrewall and conlrc;l yoke and thut stubilizer leading edge Is moved doffn
relutive to the thrust line.

bob weight (P) clearance from fuselage s~ruc-

lure. A. Set stabilizer to -7 degrees position
B. Level aircraft (Seclion 8-00-00) and set ,,d elevators full down.

control column in neutral with stabilizer parallel
to center line olaircraft (use travel board,P/N
(ISE 03[H)04-503, and bubble protractor to level

stabilizer with aircraft reference.

NOTE
Measure elevtttor tnnel front a degrees
stnbilizer thrust line witi~ truvel bourd

positioned ut stuhilizer station 16.00 as
o

indlcuted on travel bonrd ~N (;SE 03(H)OJ und
with stubilfzer at 0 degrees. (See Figure 27-11
and Figure 27-3A for travel buurd plucement.

C. Set slops (P), (Figure 27-8). in empen- ~i
nage stinger for elevator uptravel and

downlravel of 20 degrees to 22 degrees.

NOTE

Adjust rod end hearings of control tube (L), FIGURE 27-9 VARIABLE DOWNSPRING

(Fiyure 27-5), ut reur tuilcone bulkllectd, at

elevutor horn rod end (9), (Figure 27-7) or us

lust resort at Inuin spur adjustuhle rod end B. Adjust turn buckle (N) to 2.5 to 3.5 Ib.
beuring to obtuin additionul elevator truvel,

lensionmeler reading on cable, (Figure 27-9).

D. After stops are set rotate eleMtors C. Relrim to maximum positive setting
and check for clearance between cable end andthru full range of travel to assure solid contact

with slops and that nuts and bolt heads clear pulley sheave. Tensionmeter reading should be

stop limiter. Stop limiter may be bent to obtain 20 Ib. mauimum.

clearances and contact (R), (F~igure 27-8). 27-40-00 STABILIZER TRIM SYSTEM
E. Rotate trim full down to check

clearance of bellcrank at wing rear spar. Adjust
To provide pitch trim conlrcll, the entire em-

penna_ee pivots around its main hinge points.rod end bearing at rear tailcone bulkhead if

needed for clearance. Recheck elevator up and
The system consists of a manually operated ac-

down travel.
tualor that operates a series of torque tubes and

universal joints connected to a jack screw on
F. Relate trim full up to check that up the ah lailcone bulkhead.

stop makes solid contact on stop limiter.
i. Nose Down Stabilizer Trim Control Rig-

C;. Retighten all jam nuts, attach bolts
ging and Adjustment. Level aircraft per Section

and secure as necessary; recheck all control
8-00-110.

tube clearances and travel limits.
A. Loosen setscrew in stop (A) (Fiaure

27-31-00 -VARIABLE DOWNSPRING 27-10) and turn stclp (A) clockwise or

SYSTEM counterclockwise to align aft edge olslop (A)
A spring hooked into the elevator contrcll with last thread of trimscrew (C) (Figure 27-

system in the tailcone refines the feel of the 10). Tighten setscrew and turn trim control

elevator in flight. A bcllcrank and cable tailors wheel to full NOSE DOWN position (trim
the spring tension appropriate to the trimmed screw nut (F) against stop (A).

position of the stabilizer. B. Disconnect torque shaft (B) from trim

screw (C), (Figure 27-10).
C. Turn disconnected torque shaft (B)

clockwise or counterclockwise until horizontal

27-31-(X)
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stabilizer, as measured using the travel board, lull nose down position, loosen two set screws

P/N (iSE_0.30004-.503. and bubble protractor, as on arm assv on Dotentiometer shaft. Relate

shown by (Pigure 27-11), is within the following shall oT’po~enliomelcr to achieve 100 ~)hms.

limits( 3-3.8010 +4.20. Tighten the two set screws and recheck resis-

tance for SK to 105 ()hrns. Indicator should read

full nose down. Indicator is Drc~erammed to

read resistance changt: of Dolentiomeler Sr indi-

mYHL~,_ nn
V‘Ppaliliun.

8 O

FIGURE27-30 TRIMCONTROL

ACTUATOR RIOGIN~

NOTE B

Yositive degrees) stabilizer degrees mean

tlnlt stabilizer leading edge Is moved up
relative to thrust line.

FIGURE27-ll STABILIZER TRIM

D. Connect torclue shaft (B) to trim ADJ USTMENT

screw (C) (Figure 27-10). N()SE D()WN slabi-

lizrl´• ~l´•im con~l´•ol rigging is now complete.
2. Nose Up Stabilizer Trim Control Ri~ing

end Adjustment.
A. Loosen setscrew in stop (E) (Fig. 27-

10) and turn stop on threadedshaft to move it WHEEL

ASSEMBLY
toward the trim screw gear box. I’urn trim con-

trol wheel toward N()SE UP position until

horizontal stabilizer is within tile following
limits: -6.5 degrees to -7.0 degrees.

NOTE

Negcltive stabilizer (-degree) settings mean
FLOORBO

tilut stabilizer leading edge is moved down

relative to tllnlst line.

B. Rotate stop (E), (Fi,ure 27-10) clock- I II 0~

wise or counterclockwise to make contact with

trim screw nut (F). Tighten setscrew. N()SE UP L \1

stabilizer trim control rigging is now complete. EAR BOX

ASSEMBLY
,7. Stabilizer Trim Indicator Rigging.

The indicator is connected to the trim control
1

wheel via a potcntiometcr and electrical wires

and indicates stabilizer pcai(icln relative to the
F1CJURE27-12 STABILIZERTRIM CHAIN

aircraft thrust line. Set horizontal stabilizer t1,

27-40-00
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A. Stclbilizer Free Play Limits (L) KFC 200 L1+l- 2 inch Ibs.

(1) Fore and ah movement at stabi- (2) KAP 100 21+/- 2 inch Ibs.

lizer Lip .12 inches. (3) KFC 150- 21+/- 2 inch Ibs.

(2) Vertical movement at stabiliz_er tip (4) EDI~ AIRE 18 inch Ibs.

.10 inches. (5) S-TEC 30 inch Ibs.

NOTE 5. Stabilizer Trim Chain Adjustment.
When removing trim screw from empennuge (Refcrence Figure 27-1L).

use u block of wood cut to pt opening between
A. With the four mounting bells (1)tailcone and empennage to prop empennng

up when trim screw is removed. slack, adjust the two NAS428-3-4 bolts (2) to

obtain maximum tension on chain without caus-

4. Electric Trim. ing binding.
A. The clutch torque for the electric trim

system should he adjusted by qualified Avionics

shop Tor the following settings to onerate the

autopilot systems properly:

27-40-01 Trim Syatem Trouble~hootrng

BINDING; Check control tubes at bulkhead grommcts for rub marks.

Check Trim Actuator threads for galling or not lubricaled,lube per Seel. 5.

ELECTRIC CLUTCH SLIPPING Check BINDING symptoms above.

Check for proper clutch settings.
Confirm lull bus voltage is available at trim motor.

NOTE Lubricate the actuator gear box and hall screw

Maximum wear on trim tube, where it passes at intervals with lubricants prescribed in Chap-
thru bulkhead grommets, is .007 ind per vvull

ter 5.
or.U14 inch diameter.

2. Wing Plap Removal and Installation.

27-50-00 WING FLAP SYSTEM

i. Push-pull lubes and bellcranks intercon-

nect the naps. The naps are operated by an

electrical moler driven actuator (1) connected

to a jack shah (2). The jack shaft is connected

to actuator bracket (3) (Figure 27-13) on each

nap just outboard of hinges (4) by a push-pull
rod end bearing (5) and hardware. Each nap
pivots about four hinges. Travel is controlled by

limit switches (6) and (7) and UP stops located
at oulboard hinges). Flap position is indicated

in the cockpit through a potcntiometer system

(S) connected to the jack shaft via linkage arms

(9).
The nap switch is self centering from the

down position and located on the console. The

naps can be retracted completely by placing the

switch in the up position or to any selling bc-

twecn 0 and 33 degrees by holding in up posi-
lion to setting desired and then centering to FIGURE U-U FLAP ACTUAT<)R ASSY. cgr

stop the actuator. INSTL.

27-40-01
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A. Remove wing nap hinge lairing to ex-

pose nap push-pull tube.

B. Remove bell. nut, and washer from

nap-actuating attachment.

C. Remove bolts, nuts, and washers at

nap hinge points.
D. Remove nap by pulling down and ah.

E. Install wing naps in reverse sequence

or removal. Rccheck security and safety of at-

taching bolts. Y

2

3. Wing Flap Ri~ginE and Adjustment. I I

NOTE

Flap denections clre to be measnred ffitll travel

hoard ~;SE 030003 at the station india~ted on

tllr truvel hoard. (See Section 27-20-UO,FIg.
27-3A)

C~I F(UURE11-~ WIIIOR*.IM)*DI

C. The limit switches, (3), (Figure 27-15)
should be adjusted so that under night loads

the actuator over run will not allow the naps to

exceed either up or down positions.

27-60-00 -AILERON/RUDDER
I INTERCONNECT SYSTEM.

i. With controls in neutral position, locate

I1~K)Z-lOl bracket, on aileron control tube, so

that the end of 110002-(K)5 bellcrank assembly
will be 2.25 inl AFT of310020 fuselage former.

FL~URE 27-14 WINCI FLAP ADJUSTMENT
2. Holding controls in neutral position, install

springs on -005 bellcrank Jt 110002-025 Sr -OU

brackets Sr position -025 Sr -027 brackets on

A. Adjust right and left inboard linkage
rudder control tube so the installed length of

;at rod end bearing (1), (Figure 27-14) to obnin
each spring is 4.~0 in.

a nap denection of 33 degrees (+O dcgrcd-2
3. Make sure PK screws are in place to

degrees). Retract naps to 0 degree (+/-2
secure all three brackets.

degrees); set flap outboard travel stclps (not il-

lustrated) so that naps align with ailerons in 27-90-00 -MISCELLANEOUS

neutral position.
B. Flap Indicator Rigging. 27-91-00 CONTROL SURFACE STATIC

Set naps to full down position (33 deg.), loosen BALANCING

two set screws on arm assembly (1) attached to When repairing or repainting the control sur-

polcnliometer shaft (2). Rotate shall of polcn- races they must be robalanced according to the

lic,meler to obtain 100 Ohms. Tighten the two following procedures.
set screws; recheck potenliometer resist;aalce For

95 to 105 ()hms (Figure 27-15). The nap in-

dicelor should depict full down position. In-

dicator is programmed to depict T/O or Full

UP position from resistance changs of Do~en-
tiometer.

27-00-00



MOONEY AIRCRAFT CORPORATION

MODEL M21)L

SERVICE AND MAINTENANCE MANUAL

CAUTION air movement which might affect the balancing
All control surfaces shonld be stripped operation.

prior to repainting. 5: The balancing device must include a

NOTE
means to accurately measure the distance of the

Maximum and minimum static unbalance

moments apply only to rtilerons tllut bave gauge weight fromthe hinge line.

been painted. 6. Control surfaces must he rechecked for

balance after any painting, stripping, repairs or

27-92-00 EQUIPMENT AND MATERIALS alterations to any control surface.

STATIC BALANCING

The design of the balancing Fixture is not crili- 27-93-01 DETAIL PROCEDURES

cal providing the requirements of this section STATIC BALANCING

are mel,
i. Dedse a bearing surface for supporting

Obtain or otherwise fabricate two (2) knife the control surface hinge line on the knife edges

edges and supports approximately one (L) root providing a friction free support.

in height such that thcv can be placed on a 2. Place surface on knife edges and level

table and be stabilized to prevent tipping (See hinge line (ailerons should he balanced inverted

Pig. U-16).
for greater sensitivity), nest trailing edge on ah

Fabricate or otherwise obtain a "conlrol weight" support and adjust ah support to put the sur-

and hanging string (Fig227l1j,ilcm A) such Lhal in its normal (0 degree)´•chordwise night

tile total weight of the string and weight agrees
at(itude.

exactly with the values listed for the control sur-
3´• Place gauge weight (B) on top and near

lace to be balanced, the trailing edge of the surface to hold surface

down.

NOTE 4. Suspend the control weight (A) From the

Accurate weigbt measurements can be balance horn in the following positions:
abtuined at any United States Post Oflice. A. Rudder St Elevator: Suspend weight

at the seam formed by the balance weight and

i. ELEVATOR: 3.50 LBS. (6.000 Arm) balance horn ribs (See Figure 27-17).
2. RUDDER: 3.(H) LBS. (5.8125 Arm) B. Aileron: Loosen forward most

3. AILERON: 2.(H) LBS. (5.625 Arm) balance weight bolt and suspend weight from

Fa\,ricate or otherwise obtain a "gauge wcigllt", shank of holt (See Figure 27-17).
item B, Fig.27-16, of exactly 12 oz. (.75 Ib.) such

5. <iraduallv move gauge weight fonvard

that all three dimensions are approximately toward hinge line until the paint is reached

eyual (cube, cylinder or pyramid). The size of
where the trailing edge tends to leave the ~rail-

the gauge weight is not critical as long as its
ing edge support.

weight in oz. is accurately known. However, ifa
6~ Accurately measure and record the dis-.

12 oz, gauge weight is used, computation (1f mo-
tance "~i’’ perpendicular from the hinge line to

ments will not he necessary and the dimensions
the center of the gauge weight. The gauge

in Table 27-13 may be useJ.
weight distance must be within the limits

27-93-00 GENERAL PROCEDURES provided (Table 27-18).

STATIC BALANCING

I. A line drawn through the hinge line sup-

p"’t points must be level and perpendicular to

the supporting knife edges.
2. The supporting knife edges must be

horizontal and parallel to each other within the

reyuirements ofslep 1. above.

3. The contrcll surface must be supported in

normal night attitude with the hinge line level

(except as specified in 27-93-0 i. 2.)

4, The area in which balancing operations
are perlomled must be free of drafts or other

27-92-00
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7. IT the gauge weight is forward of the dis- 9. Table 27-19 provides the absolute balance

tance_ limit the surface is under bal;lnced and limits used in developing the "X" distance limits.

weight must be added, and the balan~e rechcck-

ed. NOTE

8. IT the gauge weight is ah of the distnn~ce -Tlle "tbsolute limits" must be satisfied ifs

limit the surface is overbalanced and weisht
different balance procedure is used recluidng

calculation of balancing moments.
must be removed, and the balance rechecked.

C’ONTROL CONTROL LIMIT GAUGE WEIGHT (12
SURFACE WEIC;HT DESCRIPTION oz) DISTANCE LIMITS

-Note 2

Elevators Underbalance t-9.08in.

430026-505 3.50 LB. to

Sr -506 Overbalance 16.79 in.

Rudder Underbalance 6.78 in.

460043-505 3.00 LB. to

Overbalaance 16.78 in.

Aileron 230015- Underbalance 1268 in.

505 Sr -506 2.00 LB. to

()verbalance 14.90 in. Note 3

GALrGE WEIGHT DISTA~CE LIMITS

(for balancing with specified control weight)
TABLE 27-18

NOTE: 1. Positive dimension indicates distance aft of hinge line.

2. Values in this column only applicable for 12 oz, gauge weight used in combination with

spccir~ed control weight.
3. Value for ailcron distance limit adjusted for C.CI. of gauge weight on inclined surface

(6.8 degree) maximum error when measuring top point of *cubic proportioned
right circular cone" gauge weight

27-93-01
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ELEVATOR RUDDER. AILERON

SURFACE

ABSOLUTE 15.00 In-# 12.501n-# 6.23 In-#

BALANCE to to to

LIMITS- Note 1 9.22 In-# 5.001n-# 0.00 In-#

C()NTROL 3.50 (ii:- 3.011#@-_5.86271n. 2.00 -5.5902 in.

WEIGHT 6.2322 ElfectiveArm Ell’ective Arm

M()MENT- In. Ellective -17.5881n-# -11.1804 In-#

Note 2 Arm

-21.81271n-#

BALANCE -6.8127 In-# 5.0881 n-# -9.512 In-#

LIMITS WITH to to to

CONTROL -12.5927 In-# -12.588In-# -11.1804 In-#

WEIGHT

DISTANCE 9.()8 In-# 0.78In. 12.68 In.

LIMITS to to to

(Divide by .75 L6.79 In-# 16.781n. 14.90 In.

LB)

COMPUTATION FIELD BALANCE LIMITS
TABLE 27-1’)

NOTES:1. Type design data recluircmcnts.
2. EC~eclive arm determined by balance test with calibrated gauge and control weights.
3. Positive moments indicate T.E. Hcaw condition.

4. PosPive dimensions indieale dis~nncean ulhinge line.

N(ITE

If bnlance limits atnnot be met nith existiag \i.eigllt on unv control surfi~re n lighter or heavier

welgbt cull br ol,tlllned tLrt,ugll a h´•lonsev Sm´•i~e Center. n;is npproncb shol~ld be Plcnnlined bef~lre

reworkitlg any repair or restril;ping and repainting the uffected control surface.

27-93-01
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27-94-00 CONTROL SURFACE 27-95-00 STALL WARNING

_SRAILING EDGE MAINTENANCE PRACTICES

i. Stall Warning Switch Removal.

A. Remove the screws or rivets attaching
NOTE r the access cover-art of the switch on the lower

Verify night control rigging is correct before w;,g surface.
bending trailing edge. B. Remove the two adjustment screws

which hold the switch to the wing leading edge.
I. Trimming. A special pair of widcnose

vicegrip pliers are to be used to bend the Irail- C. Disconnect the two wires from the

ing edges as necessary (See Figure 27-20). s~itch.

2. Stall Warning Switch Installation.

A. Connect the electrical wrres to the

switch.

B. Position the switch in the clpeninrr (lr

the lower wing, leading edge, install the two ad-

justment screws.

C:. Replace the access cover securely.
D. Adjust the switch. See STALL

WARNINI; INDICATION SYSTEM AD-
.010 LIAX ALLOWADLE
DOWNWARD DEPLECTICN JUSTMENT.

3. Stall Warning Indicating System Adjust-
ment (Figure 27-21). The stall warning switch is

AILERONS
adjusted when the airplane is test nown at the

factorv. Should it require rearijusling. proceed
as fr,llows: Locate the switch ins!allnlion on the

under surface of the left wing leading edge and

loosen the two phillips head screws, one on

ORRIGHT either side of the vane. IT the stall warnine has

been activating too early, pull the vane buc~ and

RUDDER
down. IT the stall warning has been activating
too late, push the vane up and fonvard. Moving
the vane with the phillips head screws loosened

moves the entire unit up or down inside the

TRAILING EDGE TRIMMING FIGURE wing, causing the switch to be closed earlier or

27-20
later. Retighten the screws after making each

adjustment.

NOTE

Tile aileron trailing edge MUST NOT RE NOTE

RENT UP under arty clrcumstn’nce. Any NEVER TRY TO ADJUST THE SWITCH HY

deformed rivets must be replaced after BENDIN~ THE VANE. Tills part Ilas been

trimming aileron or rudder trailing ed~e. heat treated and cannot be beat without

damaging or breaking the vane or switch.

A. Ailcron. To correct for a left win~-
As ;I rule (~r thumb. moving the vane tip I~1 inch

heaw condition, bend right ailercln trailing edge
will change the time the stall warning actuates

down; to correct for a right wing-heavy condi-
by about 5 mph of indicated air speed. The

Lion, bend left aileron trailing edge down.
only wav to test the accuracy of the setting is to

B. Rudder. The rudder trailing edge mny nv;he airplane into a stall, noting the speed at
be trimmed right or left as required. ~hich the warning horn comes on and the

C. Elevator. A full span tab is built into
speed at which the full stall occurs. The stall

each elevator trailing edge and is TLued 7
must be made in various configurations, clean,

degrees 1/2 degree trailing edge clown.
gear and naps down and power on and power

No I’urther tolerance is allowed,
olC. 1( may be necessary to make several alter-

27-9´•1-00



MOONEY AIRCRAFT CORPORATION

MODEL M20L

SERVICE AND MAINTENANCE MANUAL

nate adjustments and test nights before the

desired setting can be reached.

The stall warning should actuate at no less than

5 KTS. nor more than 10 KTS. preceding the,
stall and shall continue until the stall occurs in

pc,wer off configuration. The rate of speed
reduction shall not exceed one knot per second

ADJUST UP TO ACTUATE SOONER
with the airplane trimmed to 1.5 times the stall

speed. The switch setting should be checked
ADJUSTMENT

and adjusted as necessary whenever a wing or

wing leading edge is replaced or extensively SCREWS

repaired, or if a new switch is installed. The

switch.should reyuire no adjustment in normal

service.
ADJUST DOWN TO ACTUATE LATER

STALL VANE ADJUSTMENT FIGURE

27-21

27-95-01 TROUBLE SHOOTING STALL WARNING SYSTEM

TR()UBLE PR()BABLE CAUSE REMEDY

Warning system inoperative. Warning circuit breaker If circuit breaker persist
tripped. in tripping, check for

grounded circuit.

Open circuit. Check for continuity.

Defective warning horn Replace switch.

switch.

Defective warning horn. Replace horn,

Horn continues to blow. Defective warning horn Replace switch.

switch.

27-95-01
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28-00-00 GENERAL lock plate (3) should be lubricated dccasionally

Intc~rnally sealed, integral fuel (ahks,lre in the with Tri-Flow, or equivalent, to prevent binding

forward inboard sections of the wings. Fuel
while opening or closing the cap assembly. This

should also lubricate the o’ring (4) that seals
feeds from either tank to a selector valve´•tt~ru a

this shaft.
gascolalor, with a low-point drain, through the

fuel pumps to the fuel injector system on the
WARNING

engine. Fuel quantity indicators are electrically Water can enter the fuel tank through a loose
operated with 2 transmitlers located in each fitting cup, deterioruted O’rlngs or damaged
lank. Visual fuel level indicators at the 25-gaIIon cap. This should be corrected ns soon as

level in each rank, can be seen through the filler possible.

ports. Optional visual fuel quantity gauges are

located on the wing and may be used for partial 3´• The sealing capability of each cap as-

fuel loads as necessary. sembly should he checked periodically and at

each annual inspection.
can he accomplished per the following

Iprocedures:
~Ln g I A. Remove cap assembly from wing filleranx vnM

/port and inspect o’ring (1) for any damage,
cracks dr briuieness. Remove and replace ifos

necessary.
YRK

B. Adjust tension ofshaft (2) and rotat-

ing lock plate (3) by removing colter pin (5)
RTR ~\C ~1 I rSPZ \Y from nut (6) on threaded portion of shall (2).

raaarunmr. Tighten nut (6) so cap assembly handle (7) can

be opened, turned and shut with hand pressure
LmNLpn. and still provide the necessary seal of cap as-

stmbly to keep water from entering fuel lank.
rwwurn

1
mt

PREISLB
IIMT[R -1 I CI I 4

NLFID mt
I(-~EIWC nn 2
lame mrm
enma vl aaE,

FICiURE28-1 FUELSYSTEM

28-00-01 FUEL FILLER CAP ASSEMBLY 1

MAINTENANCE

Puel piler port cap assemblies should be

checked periodically for proper sealing and

should he serviced occasionally to prevent hard

to open or close conditions.

1. The o’ring seal (1) (Figure 28-2) around

the cap assembly should be kept clean and free

of dirt or grit that might cause abrasive action d

on seal or mating nanpe. Occasional lubrica-

lion with petroleum jelly or Tri-Flow will keep -5

the o’ring soft and pliable.
2. The shafi (2) running through the center FIC;URE 28-2 FUEL FILLER CAP MAINT.

of the cap housing, that actuates the rotating

28-00-00
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NOTE (2) Filleting Compound PR1422 B-

Fuel selector should be in tile OFF position 1/2. B-2 or CS3204 B-1/2, B-2 (MIL-S-8802D
with paragraph C’. to Class B).

pressurize the fuel t~nks.
(3) Removable access panel sealant PR1403-

C. Connect rubber hose to each tank’s G-BZ.

vent line. Apply only one-half pound (1/2 Ih.) (4) Protective sealant PR1005-L

air pressure. Check iol Tuel cap leaks hy soap- (MIL-S-4383B).

ing circumference of filler cap assembly and ob- B. Gloves Polyethylene.

serving bubbles. Replace o’ring if bubbles are C. Metal cleaning solvent Turco 657

observed and adjustment of the nut does not wipe solvent.

stop the leak. D. Cheese cloth.

E. Turco leak detector or bubble fluid.

CAUTION F. Methyl ethyl keytone (MEK) (thinner
Use only one-half(l/t) pound of air pressure ror PR 1005-L).

in tank.

NOTE
28-10-00 -STORAGE

Approved materials may be obtained from

your local Mooney Marketing or Service
28-11-00 FUEL TANK FIELD REPAIR Center. Sealants may also be obtained from

Products ResenrB Co., 5454 Sun Fernando
This paragraph outlines the procedures recom-

Road, GIendale. CA 91209: or Chem Seal
mended for repair ol’ the integral fuel tanks. Corp., 11120 Sbernlun Way, Sun Valley, CA

Tank repairs should not be attempted until 91352,

these instructions are I’ullv understood. Rerer to

Service Bulletin M20-231) during resealing of the 2. Handling and Mixing Sealants.

tanks for drain holes to be left open. A. Sealant Material Characteristics.

1. Approved Materials. (1) Application lire is the time that the

A. Sealants. mixed compound remains suitable for applica-
lion. Application life ratings are always basert

WAKNINCI on standard conditions of 75 degrees F. and 50

Sealants ~l´•e safe only when Ilandled with percent relative humidity. For every 1() degree
rellsollnblr curt. Av;id ingstion :Ind all F~ rise in temperature, application life and cure

contact wltll tile botly, especially with oDnI time is reduced by hall: for every 10 degree F.
breaks In the skin. Wash Ilands before enting

drop in temperature, application life and cure
ol´• saloking. If accelerator r´•ontclrts tile skin,

flush Ilrea ~vith ~vuter. time is doubled. High humidity at the lime elf

miuing slightly reduces the sealant application
(1) Brush sealant PR1422-A-2/2 or A-2 or life.

CS32()4 A-1/2, A-2 (MIL-S-8802D Class A). (2) Maximum unope"ed container life.

with sealant at 8) degree F., is six months.

(3) Sealant application lire. tack-free

curing time. and curing rates are as follows:

(a) PR1422 or C1S.32()4 Brush Sclllant

Tack-Free Time Cute Rate Application Lire

Class A (HOURS) (HOURS) (H()URS)

PRIJ22 A- 1/2 10 30 1/2

PR 1422 A-2 36 72 2

CS3204 A-1/2 8 3() 1/2

CS32()4 A-2 24 72 2

28-10-00
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~b) PR1422 or CS32()4 Filleting Compound (nnd on wing walk access panel)
Tack-Free Time Cure Rare Application Life

C’lass B (HOURS) (HOURS) (HOURS)
PR1422 B-1/2 10 45- 1/2

PR1422 B-2 36 72 2

CS3204 B-1/2 8 30 1/2

CS.3204 B-2 24 72 2

CS32()J B-4 36 7f, 4

Follow procedures accompaning sealant to properly seal fuel tanks.

(c) PR1403-C;-B2 Access Door Sealant (except on wing walk access panel)
Tack-Free Time Cure Rate Application Life

Class B (HOURS) (HOURS) (HOURS)
B-2 10 2

(d) PR1005L Top Coat Protective Sealant

Allow 24 hours cure lime Drier to refueling tanks.

B. Sealant Mixing B. Allow cleaned surface to dry five to

(I) For best results, use kits with ten minutes before sealant application.
proper proportions of base compound and ac-

celerator. NOTE

(2) To avoid excessive air entrapment, Apply sealant as soon as possible after

siowlv stir accelerator into hase cleuning. Store and bundle parts in a manner
compound. that will prevent finger prints, dust, dirt, or

C’onlinue mixing for SEVEN to TEN other foreign substances from accumulating
MIN~ITES. Scrape sides and bottom of con- on surfaces to be sealed.

rainer to include all compound in mixture and

to insure uniform blending. Scrape mixing pad-
die on edge of container to remove unmixed

compound. Be sure to use all of the ac-

celerator.

(3) Place a small amount of mixture on

a clean strip of aluminum and spread sealant.

Visually examine sealant film to determine 3/Blol/ZIN.

whether accelerator is visible in particle Toml. F;aP.H

if particles of accelerator are visible, continue I/Jz IN.

mixing operation. IT course particles of ac-
3/8 to APPLY BRUSH

SE\LGAPSdlHOLES SEALANT

celerator persist after mixing thoroughly, reject
I/ZIN.

the mixed batch, rrRsr STEP

J/re to 1~ m. Inr.

I I

N(ITE

on eclch tui,e. Head and comply witL these 3/16llP3
Senlallt in tube fonn ilclve nlixin~ instnlrtions

APPLY
mixing instructions prior to sealant tlN. PROTECTIVE

upplication. FILLET

SECOND STEP FOURTH STEP

3. Cleaning Surfaces tcl be Sealed. E

A. Clean metal surfilces to be sealed with FASTENER SEALZNG WTrH BRUSH SEALANT

(1/32 to 1/16 IN. THICK)

Turco C,.57 Wipe Solvent or Methyl Erhvl

Ketone. Wipe surface dry with a clean cloth. do
not allow solvent to evaporate. FIGURE 28-3 FUEL TANK SEALING

28-11 00
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NOTE should overlap the edges of the fust coat by
Refer to-~ilaaney SR Mta-t.laA for sealant about 1/4 inch.

upplication uncl druin holes to be left open. D. Protective Sealant.

(L) Using shoI~ even strokes, brush on
4. Sealant Applicaticln. Old sealant must be--

a smooth and continuous coat of PRt005-L
removed. Use a sharp non-metallic scraper

over sealant. The protective sealant coal should
(Tormica or iexan). When sealant has been

extend c,ne inch beyond edge of the filleting
removed, clean area thoroughly and reseal lank

compound.
as follows:

(2) Allow the first protective coat to
A. Fillet Sealing.

cure 20 minutes at 75 degree F.. or until tack-
(I) Be certain that the surface to be

Tree; then apply a second brush coat of PRI(K)S-
sealed is totally clean and free from oil, ~ime,

L. Make every effort to obtain a completely
r~nger prints. etc.

buhhle-lree, continuous top coal. D() NOT
(2) Refer to (Figure 28-3) for r~pical REBRUSH over areas, as doing so will only

fillet size.
cause dragging and will break coating con-

(3) Join nllets laid on intersection
tinuity.

joints to produce a continuclus fillet.
E. Upper Wing Tank Access Panel Seal-

(4) Seal all dimcul~ and hard-to-reach

areas lirsl to preclude the possibility of rhcir
(1) Apply a coal of access door sealant

being overlooked or improperly sealed.
(PR1403-(;-B2) to either raying surface using a

B. Fillcling Compound Application short stiff bristle brush, spatula, or extrusim

(PR1422 B-2)
EU"´• II an extrusion gun is used, smooth the

(1) Use a spatula or an extrusion pun sealant with a brush or spatula. Cover the en-

with a 1/8 to 1/4 inch nozjr.le opening f(,r lire raying surface with a sealant coal of suTT~-

laying fillets at edges of all seams. When using cient thickness (1/32 to ~/16 inch) to assure elc-

an extrusion gun, hold gun perpendicular to trusion along the edges of the raving surface

seam so that extruded sealant will pack lightly, when the mating parts are assembled. Access

(7_) Use a spatula to pack sealant lil´•mlv panels in wing walk area should be sealed with

in plilce while working out air pockets. Shape PR1U?. Class B rillcling compound.
each fillet evenly. (2) Assemble parts immediately after

C. Brush Sealing.
(1) Brush sealant (PR1422-A-1;2. A-2

or CS3204 A-1/2, A-(2) over all seams, rivets.

nuts, and bolts. A one inch sliffhrislle brush is

recommended f()r sealant application. Force 3-rP to IIN. L-1/2

IN.

sealnnl into all laps with brush strokes parallel
to seams. Use a circular brush action deposit
an even coaling of sealant around rivets. nuts,

and boils. Coaling should be app’OSim"l’ly
SEEP

STAIN

1~32-inch thick. Use considerable brush action
HEAW SEEP

to force sealant into all small crevices and to I I 1 (~10’5 M.

obtain good adhesion. Air pockets under the I
sealant, that will open up in the f(lrm of holes or

voids soon ;Incr :~pplicolion. will rcsul~ Cr,,m im-
o

proper application, To repair hales or voids.

press sealant in place using a spatula. RUM~INC LEAK

(2) When the edge of a flange

protrudes 0.04() inch or less, or where the seam

cannot be clearly delined, apply two li32-inch

brush coals. Allow the Grsl coal to cure about FIG~RE 25-4 FUEL LEAK

four hours or until it becomes rubbery before CLASSIFICATION

applying the second coal. The second coal

applicil~ion ofsealant :Ind lighten screws to ob-

28-11-00
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lain as near as possible a metal-to-metal con- area. Attempt to define exact point where fuel

Lact.- is escaping from tank.

(3) Remove Lhe extruded sealant from (2) Small seep leaks can he traced

the wing surface after installing the fasteners, with raw edges ol’ torn paper. The fuzzy edge
absorbs fluid andgives a good visual indication

28-12-00 FUEL TANK LEAK REPAIR
of fuel presence when brought in contact with

1. Leak Description. It is necessary to peri- suspected leak points.
odically inspect the fuel tanks. Inspection is (3) After tracing leak to its exterior

particularly imporlaBL in connned areas of the source, mark location and drain fuel tank.

aircraft that are not exposed to the airstream. B. Internal Leak Detection. To make a

Identification and classincation of fuel leaks permanent repair, it is mandatory that the true

that occur in both confined and open areas is source of the interior leak be located. The fuel

necessary to differentiate between those leaks tank is a network of seams, and fuel may now
that require repair night and those which through or along a seam or from one seam to

do not constitute a night hazard. The size of another. Fuel may channel a Few inches or

the wetted area around a leak is an indication several feet to where it appears on external skin
of the leak intensity. All fuel leaks must be surface.
recorded by describing Ihe location and intcn- (1) Enter lank through inspection ac-

sity of the leak in Lhe aircraft log book. cess panels and inspect sealant in general area

2. ClassiT~cation of leaks as to Intensity and of outside leak point. Look first for bare seams,
Location. (Refer to Figure 28-4). rivets, and bells in difficult-to-seal areas. In-

A. Intensity ClassiGcation. spect sealant for blisters, pin holes, cracks,
(1) Stain--A slow fuel leak that tends splits, and loss of adhesion. Mark all suspected

to evaporate as soon as it is exposed to air. flaws with masking tape.

(2) Seep--A fuel leak that reappears (2) Test each suspected flaw from in-

shortly alter area is wiped clean, side tank using compressed Gltered air at 20 to

(3) Heavy Seep--A fuel leak that reap- 30 PSI. Hold air noale against flaw and closely
pears immediately after area is wiped clean. check outside leak point for evidence offuel.

(4) Running Leak--A fuel leak that (3) After testing each suspected naw

nows steadily. from inside tank as outlined above, and if no

B. Location Classification. leak source can be discovered, apply soapless

(1) Slow-to-heavy seeps occuring in bubble fluid to exterior and again apply air

open areas, such as wing surfaces exposed to pressure Lo naws from inside lank.

the airstream, are leaks which do not constitute (4) If above tests rail to locate leak

a night hazard and need not be repaired prior source, apply air pressure (10 PSI MAX) to ex-

to night, providing the condition causing the ternal leak point after removing all traces of

leak cannot result in a leak of greater intensity fuel from Lank and applying soapless buhble

during flight. Seeps considered permissible for fluid to lank interior seams per Section 28-13-

night must be frequently inspected to insure 00.

that no increase in intensity has occured. 4. Leak Repair.

(2) A running leak and any leak in a A. Temporary Repair of Fastener Leaks.

connned area that is not exposed to the Generaliv, all leaks in enclosed areas and rml-

airstream should he repaired helore the nert nine leaks in open areas constitute a flight
night. hawrd. Fastener leaks of this category may he

3. Leak Detection. temporarily repaired by applying a sealant fillet

A. External Leak Detection After ReTuel- over fastener head on fuel tank exterior. For a

ing. To be able to trace a leak from where it tempo’a’y repair to be satisfactory, structural

appears on an outer tank or wing skin to its true integrity must be retained in leak area. To

source inside the lank, the exact point where make a temporary fastener-leak repair:

fuel is escaping from Lank, must be determined. (1) Remove enough fuel from tank to

(1) Use compressed air to blow and drop fuel level below leaking fasteners.

evaporate fuel from seams and crevices of leak (2) Clean fastener head and adjacent
surface with Turco 657 Wipe Solvent or MEK

28-12-00
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and dry thoroughly. Fastener head and ad- 28-~3-00 SOAPLESS BUBBLE FLUID

jacent metal must be entirely free from-paint, FORMULA PREPARATION FOR LEAK

dirt, and oil. CHECK

(3) Apply a 1/8 inch thick coat of, i. Materials.

PR1422 (or CS3204) B-1/2 or B-2 over head A. Three ounces of either sodium

and around fastener. bichromate, potassium chromate, or potassium
(4) Allow sealant to cure until firm dichromale.

and rubbery. B. Three and one-quarter ounces Thick-

(5) Refill lank and examine repair pe- ening Wax (Carbo Wax 1500).
riodically. II leak recurs, sealant must be C. Thirteen ounces Alkaryl Sufonate wet-

removed and area recleaned prior to making ting agent.
another temporary repair. D. Distilled water.

B. Permanent Leak repair. If leak source 2. Solution Preparalion.
is found to be around a rivet or threaded I’as- A. Mix one of the compounds listed in

lener Ihe repair procedure shall be to restrike item (A) above with one cup distilled water.

rivet or relorque fastener to maximum per- B. Mix item (B) above with one cup dis-
mittcd torque value. ANY ONE RIVET MAY tilled water.

BE RESTRUCK ONLY ONE TIME. If leak C. Mix item (C) above with four to four
continues, replace the rivet. and one half gallons distilled water until wetting

(1) Repair any sealant damage due to agent dissolves completely.
restriking or retorqueing a fastener. D. Mix the three ingredients (A), (B) and

(2) Remove sealant in immediate area (C) together and add enough distilled water to

of leak source using a sharp, non-metallic tool. make five gallons ofsolulion.
A chisel-shaped formica tool is recommended.

Scarf or taper ends of existing sealant so that NOTE

new sealant can Form a continuous and smooth Amount of each ingredient may be reduced

overlap. fora smaller quantity of solution. Solution

(3) Thoroughly clean repair area using life is about one week.

Turco 657 Wipe Solvent or MEK. Wash one
Soupless bnbUe enrrnsive snd

small area at a time. To prevent redeposit of must be completely removed by washing freely
oil and dirt on surface, dry with a clean cloth with \vater followed by scrubbing.
before solvent evaporates. CAUTION

When removing lo~ver inboard access panels,
caution should be exercised during removal so

NOTE
fuel outlet tubes n311 not be damaged or bent.

Always pour solvent onto wash cloth to

prevent contnminntion of solvent supply; do
28-14-00 FUEL ADDITIVES

not dip cloth into solvent.

Under certain conditions of temperature and

(4) Thoroughly dry clean area by now- humidity, water can be present in the fuel in

ing filtered air over immediate area until there sufficient quantities to create ice formations
is no possibility of solvent or fuel entrapment within the fuel system. To prevent this, add

under adjacent sealant. ISO-PROPYL Alcohol to the fuel supply in

(5) Apply sealant as required for quantities not to exceed I% oftotal fuel volume

repair (See Figure 28-3). Repaired fillets must per lank.
be blended into existing fillets with a spatula or

an appropriate tool. CAUTION

(6) Allow all repaired sealant to cure Eth.vlene glycol monomethyl ether (EGME) or

tack-free and apply two brush coats of PR1()05- "tl’er additives are not recommended due to

L to repair area (Rcler to paragraph W-ll- p"’e"’ial within tLe Tuel

00,4.D.).
28-20-00 -DISTRIBUTION

The fuel system is compl´•ised of three electric

fuel pumps and the related hardware, hoses.

28-13-00
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valves and drains necessary. 28-22-10 FUEL FILTER

Th‘eMain and Boost fuel pumps are required to
A. t,,;,,,, f,,l Tilter is installed down

be ON during normal flight opera- stream of the fuel pumps and just prior to the

ticlns(Main/Boost are on split switch). -The ´•fuel metering housing. This filter is mounted on

Enlergency Tuel pump can be turned UN in the the WH ftrewall. This fuel Tilter is a sealed dis-

event of Main/Boost fuel pump failure. posable unit which must be replaced after every
The fuel pumps are connected to rocker

100 hours of service.
switches on the instrument panel. REMOVAL

28-21-00 FUEL PUMP(S) REMOVAL Remove upper and lower cowling.

AND INSTALLATION 2. Disconnect the inlet and outlet fuel lines.

1. Electric Fuel Pump(s) Removal. 3. Unclamp filter from the bracket.

A. Remove FWD lower belly lairing. 4. Remove and replace Tilter.

B. Renlove lower exhaust cavilJr skin. INSTALLATION

(1) Left MAIN or EMER pump 1. Reverse order for installation of filter.

(2) Right BOOST pump
USE NEW GASKETS.

C. Remove luel pump shroud. 2. Pressure check system prior to installation

(I) Emergency Dump outboard. of cowling.

(2) Main pump inboard. 3. Install bottom and top cowling.

D. Remove electrical leads. 28-23-00 FUEL INJECTION SYSTEM

E. Turn fuel selector valve OFF.
The K-Jclronic system measures the volume of

F. Disconnect inlet and outlet fuel lines.
air drawn into the engine by means of a bafne-

Ci. Remove Tuel pump(s). plate airnow meter. The control pressure
2. Reverse the removal procedure for

regulator measures density and generates a con-

reinst;illation. trol pressure which acts in the opposite sense to

A. When installing fuel pump shrouds, en-
airflow pressure. The baffle plate pivots in the

sure that till m;lting surfaces are completely ,;,n,, to the angle permitted by the opposing
sealed with PR1322-B2 sealant. control pressure. This angular movement is

transmitted to the control plunger in the
CAUTION volumetric fuel distributor. The slots in this

Do not run more tltnn 15
device are shaped to provide the appropriate

CAUTION metered nclw of fuel to the engine’s cylinders.
Do not operate fuel pumps ~vith the fuel Pressure drop at the control slots in the now

selector in tile OFF position. distribiutor is kept cnstant by means of a dil-

ferenrial pressure regulator. The injectors, one

28-22-00 SELECTOR VALVE in each inlet port, are therefore not required to

GASCOLATOR AND FUEL FILTER cclntrol the injected volume of fuel. The control
SCREEN CLEANING

pressure regulator compensates for unavoidable

Fuel gascolator screen should be cleaned every air volume measuring error, which has physical
50 hours. The valve is safety wired, (notice Il also varies injection system output to

should be taken of exact wiring technique provide *best power" or "best economy" as ap-

be~ore removal) and upon completion, rewiring propriatc. During the lhght regardless of al-

should be identical to original installation. titudc. the cneine is always supplied with the

Renlove belly skin just aft of nose wheelweii;
correct volumdof fuel for maximum cconolny at1. ~ioscolalor screen removal and cleaning:

the selected power output..
turn selector valve to off position: remove safety
wire on bottom nut and remove nut: remove 28-24-00 ENGINE PRIMING

sump and screen by pulling down: clean screen Engine priming is not required. l-towever en-

and reverse prc,cess to reinstall (take care not gine should he started with enrich s\vitch ()N or

to damage ()-rings); lubricate ()-rings with OFF depending on the following conditions:

clean engine oil beCore installing. Torque 15 to ON when CHT is BELOW 25"C.
20 inch pounds. OFF when CHT is ABOVE 25"C.

18-21-00
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Should the engine not start within the first 5 lower wing surface,

seconds ofrranking, move the enrich switch to To check fuel tank vents:

the opposice position anJ continue cranking. 3, Block entire fuel lank vent by slipping a

Cranking should be limited to 30 seconds, and
_

short~length of rubber hose over tube and

several minutes allowed between cranking- projecting below wing lower surface.

periods to permit the starter to cool. 2. Remove fuel tank filler cap blow gently
Engine priming is accomplished by the use of a into rubber hose. Air should be felt coming out

separate fuel injection noule called the Cold olGlicr port.
Start Valve. This solenoid operated valve is 3. I1 stoppage is round, clear vent prior to

designed to now fuel into the intake manifold flight since fuel starvation could result from

when the enrich switch is in the ON position vent stoppage.
and the starter switch is engaged,

NOTE
28-25-00 FUEL SELECTOR VALVE It is important that the fuel tank vent tube

REMOVAL INSTALLATION protrude only enough to be flush with lower

1, Tile fuel selector valve is located aft of wing skins.

the center console, below the noorboard.
28-40-00 -INDICATING

A, Drain both fuel tanks,

B. Disconnect right and left inlet lines at
28-41-00 FUEL QUANTITY INDICATING

valve body.
TRANSMITTERS

C, Disconnect outlet line at valve body.
The fuel quantity indicating system has two fuel

D, Remove: handle above noorboard in
quunlily transmitters in each wing lank. The

fuel selector pan, transmitters are elcctricallv connected to the
E, Remove screws mounting valve to Lhe

fuel gauges and work in series with each other.
tubular structure,

1, Fuel Quanlitv Transmitter Removal.
F, Remove valve.

A, Drain fuel Irom tank.
<i. Reverse the selector valve removal

B. Remove transmitter wires.
procedure f(,r reins~allation. Pressure check fuel

C. Remove the siu screws attaching trans-

system for leaks utter inslalla~ion.
miucr to douhlcr.

28-30-00 -DUMP D. Removelransmitler.

The fuel tanks can be emptied fi,r maintenance 2. For rcinslallaticln, reverse the fuel <luanlity
transmitter removal procedure.

purposes by:
A, Make certain wire from oulboard transmit-

(1) removing the sump drains in the

lower panel of each fuel tank and allowing I’uel ter goes under head oT insulating sleeve against

to drain inter suitable container or
the inhoclrd transmitter nang and not under

(2) disconnect tile fuel line at unicln the mounting screw head.

just past the firewall and use fuel pump to 28-42-00 FUEL QUANTITY INDICATOR

transfer fuel from both tanks into a suitable
Two fuel cluanrity gauges are in the instrument

storage: container,
panel. These gauges show gallons of Fuel

28-31-00 FUEL SYSTEM DRAINS remaining. Each gauge operates by the change
in resistance of two transmitters located in the

Fuel drains are installed in the inboard corners
I~el tanks.

of the wing tanks and at the gascolator, the

lowest point in the fuelsyslem. Tank drains are 28-43-00 FUEL QUANTITY
recessed and spring loaded. An O-ring at the ADJUSTMENT PROCEDURE

lower nange seals the valve seat,
28-43-01 FUEL TANK TRANSMITTER/

28-32-00 FUEL VENTS INDICATOR ADJUSTMENT

The fuel tanks are vented from the --AIRCRAET MUST RE LEVEL-

upper edge. This vent is routed outboarrl and is --TI) CALIBKATE ~UEL GAUC;ES--

vented overboard through a NACA vent cln 1. Fuel tanks empty.

28-25-00
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2. Indicator will be out of instrument panel Potentiometer
_

Pot. locations

to accomplish this adjustment. orientation for j~fqr later s/~

3. Take case off the indicator by removing 6 some earlier hh(C all retro-

Phillips head screws from the sides of indicator. ´•aircraf~,/ earlier

4. Locate the four adjustment potentiometcrs A/C.

on the left hand side of the indicator looking
from front (SEE Figure 28-.5).

5. Connect indicator to the EMIS system in

the aircraft (a patch cord (P/N CiSE030i)31-501)
will he needed).

6. Add unuseable fuel (3.0 gals./tank) to left RIGHT NULL‘

tank; then add one additiclnal gallon. LEFT N~LL I iEFT ZERO

7. Power up indicator and select the Iclt fuel I LLEFT SPAN LEFT SPAN

quantity on the digital display (to obtain digital i

RIGHT SPAN
RIGHT ZERO

readout of fuel qty). RIGHT SPAN

8. Adjust the left zero or left null poten- FIGURE 28-,5 F~EL QTY. IND. AD.IUST.

Liometer until the digital display shows "one gal- 11. Adjust left span potenliometer until digi-
ion". tal display reads 32 gallons. The an;llog display

I). The analog display should also read ap- should also read approximately,32 gallons.

proximately one gallon. 11. Repeat steps 6 through II for the right
10. Add .31 additional gallons fuel to left lank fuel Lank.

to bring to total usable fuel (32 gals). Add 1 to 13. Power down system. Disconnect Fuel

2 gallons slowly and note when FUEL LOW Quantity gauge.

light goes OFF; then add rest of fuel. 14. Put <ilyptal (torque seal) on the Dotcn-
tiometers calibrated so they will not move.

NOTE 1.5. Reinstall case on the indicator securely
The left FUEL LOW unmlncintor light should ,,d install indicator into the instrument panel.
be ON. This wunling light should illuminate at

2 1/2 to 3 gallons, going down scale.

28-90-00 -MISCELLANEOUS

28-91-00 TROUBLE SHOOTING

When trouble shooting check from the Dower supply to thesuspect item. IT trouble is not lo-

catcd. proceed to check the item itsell: II necessary. remove the item and install an identical unit

tested and known to be in gocld operational condition.

TROUBLE PROBABLE CAUSE REMEDY

Fuel gauge not indicating. Broken wire. Check and Repair.

Faulty transmitting unit. Replace.

Open circuit breaker. Check and reset.

Fuel gauge indicates Cull Incomplete ground. Check ground connec-

~en tanks are not full tion at transmitter.

Broken wire. Check and repair.

No fuel pressure indication Tank empty. Check and service tank.

(with calibrated gauges)
Defective fuel pump. Check pump C~# proper

D"SSU’e buildup.

28-90-00



MOONEY AIRCRA~T C()RPORATION

M()DEL M20L

SERVICE AND MAINTENANCE MANUAL

Check For obstruction in

boost pump screen.

Check fuel pumps and

check valves.

Open fuel line. Repair or replace line.

Fuel selector in OFF posi- Select proper position.
tion.

Fuel pressure low or surg- ()hstruclion in inlet side Check and clear fuel

ing (calibralcd test gauges of pump. Faulty fuel lines. Replace pump.

connected.) pump. Check fuel lines and con-

nection for leakage or

damage.

Fuel selector not in Select proper position.
proper position.

Air leak in system. Repair leak.

28-92-00 FLARED FITTINGS

When installing flared Tittings and hoses. make sure the threads are properly lubricated with

VV-P-23(i pctrolatum per (Figure 25-(,). When previously installed lil~ings are remo;ed. they should

he wiped clean and rcluhricalcd before they are rcinslallcci. Torque all littings in accordance with

flare fitting torque chart, Chapter 5, Figure 5-1.

TAPERED ~-LUBRICATE rLUBRICATE rLUBRICATE.
PIPE THREADS

DO NOT LUBRICATE
FEMALE TH‘READS

STRAIGHT THREAD

EVER ALLOW LUBRICANT

iO CONTACT THIS SURFACE

FIGURE 25-6 LUBRICATI()N ()F FLARED FITTINGS

28-92-I)0
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LIST OF EFFECTIVE PACES

CHAPTER

SECTI()N

SUBJECT PACE DATE

30-Err~lonlrnts IRBLANK .3-88

3

4 .3-88

TABLE O~ C()NTENTS

CHAPTER

SECTI()N

SUBJECT......... SUB.IECT .............PAGE

30-00-00.......... General ................3

30-.3()-(K) Pilot: Description cPr ()perntion .3

30-h0-00 Prclpellcrs. Description St Operation .3

30-01-00.......... Servict´•(juirle ............3

30-EFF/CI)NTENTS
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30-00-00 GENERAL 30-30-00 PITOT, DESCRIPTION AND

OPERATION
Th~M2QL aircraft incorporates an alternate air

system that is designed to open automaliwlly A standard healed pilot tube is located on the

any time the air intake system becomes blf~ckcd. left wing at Wing Station No. 145. The pilot
heal circuit breaker switch located on the panelThis system should he inspected to assure that

no heated air is entering the induction system
in front of the pilots right knee supplies power

during routine engine operation. (See P;rsr´•he to the pilot tube heating element. When Pilot

Service Manual).
Heal is ON. annunciator lighl "PITOT HEAT"

will be illuminated.
This aircraft includes as standard equipment a

healed pilot tube assembly. 30-50-00 PROPELLERS, DESCRIPTION

An optional electrically c;perated propeller de- AND OPERATION

ice system may be available in the future
30-60-01 PROPELLER DE-ICE

RESERVED

30-61-00 SERVICE GUIDE

RESERVED

30-IH)-IH1
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INTENTIONALLY LEFT BLANK

30-61-00
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LANDING GEAR

TABLE ()F CONTENTS

CHAPTER

SECTI()N

SU B.I EC’T SUB.IECT .PAC;E

32-01)-(3(3..... CJe""’LI......´•´•´•´•´• ´•1
Main Lnndin~(;eorand Doors ´•1
Mzlin<;ear Removal ´•-5

.72-10-()2......´•´•´• Main <;carlnslnllulion

Main <;ear Door Rigging
Nose(;car and Doors .7

32-211-111 Nose(jear Remclval .7

.32-20-()2´• Nose Gear .7

32-211-113 Nose(jear Door Rigging .7

Extension and Rclraclion .7

32-,311-111 C;ear Svslem ()pcrarional Check .7

32-.30-n2 Main idg (jcar System Ri~ing
32-31)-()J Emergency Gear Eaension Svstem Rigging II

.32-.10-(1.5 Lde. (ir. Ad. C’lulch Spring Rc~R l.i

.32-.t(l-(lh Ldcg. ~ir. Ad. Recoiler Sprg.:Cahlc~grDrum RrOR I-I

32-.30-07 Emergency Gear E?acnsion Operation 1´•I

Trcluble Shooting Ldg System

.32-LH)-()0 Wheels and Brakes It,

32-4()-()L Main M’hcels Ih

32-J()-[)2 Main Wheel D is;\ssemhlv/Assemb 1~ I!,

No.ze Wheel Diss;~ssemMv/AssemMy 17

~2-´•U)-()4 Brake Svsrem I~

.32-41-00 Trouhle Shooting Brake System 21

SleerinE 21

Nose (;car Steering System 11

.32-.5O.02 Nose(jear Sleering Sr Tracking ’I

32-(,11-1111 Positicln and Warning ’3

Electric <;ear SaTetv Devices ’3

32-(,11-112 Landing <;ear Warnine System 13

3?-(,0-1)3 Airspeed Salc~v Swi~cj; P;djuslmenl
.32-~0-04 Duwn Limit S~ilch Wiring

Misccllancclus

32-81-01) Landing Gear Shock Dise Inspccliun
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LIST OF EFFECTIVE PA(;ES

C’HAPTER

SECTI()N

SUB.I ECT PACE DATE

IIIBLANK.. ..3-88

.32-C’onlcnls 3I~BLANK .3-85

5 .3-88

32-1()-~)?
.3-88

7 .3-88

8 .3-58

.3-88

32-3()-()2
.~-S8

32-3~)-l)J 11 .3-88

32-311-114 12 .3-85

32-30-11.5 I.t .3-85

32-30-(1~
.3-55

.32-.7(1-()7
.3-88

32-40-(1() ii, .3-55

32-JI)-0.t 17 .3-55

32-J()-()4 18 .3-88

32-´•H)-()´•I I’) .3-88

32-J()-0~ 2() .3-55

32-´•11-(11) 21 .3-88

77 .3-55
32-.511-112

23 .3-55

7´•1 .3-85

32-51-1111 25 .3-85

32-51-1111 2(’ .3-55

31-EFFEC’TIVITY
Page I/ZBLANK
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32-00-00 -GENERAL is slopped. This warning switch is mounted in

Tlle-latlrlinc gear is hv ~nn clcctricol
the power lever housing. It can be adiusted
the proper setting bv loosening two screws (~11

clri\’cn uclunlol.. The travel rlurine the ex-
Ic\´•cr

tend and rel~;lrl cvvle ir cun~rullcd by dow;lnJ
II" slril;cr pla~e bcnu~lb po~vur

housing 6t rcpo.sitioninr! striker plate asscml~l!
L’~ (illlil 9\vilCbCs loCillC’J hrnealh ~he

’iO ncnr ~orninr horn s~unds when It´•~cr
uarlcl´• the pilots seal. Powel´• is supplicrl

is I;erncen 1:~ in. liom closed positicln.
to tile rhrc~ush a set of rela_vs actuated

HK~KE S~’STERI.
bv the gc~u sclectir,n switch. The gear selection

is located at the tclp ol. the insrrumcnr The brake system is h\draulir´•allv In

depressing the brake pedals mounted (111 the
p;lnel in I’ronr nl’ tile pilot. The actuator worm

gear ball nut i~ cl~nnrcrccl to the retract pilots rutlrlcr pedals. (Dual brake svstcm Is c~p-

I~cllcl;ulk which is cl,nncclt´•rl to push-pull lilr co-pilots). Individual wheel brakes

rc~l’;lcl tubes ;und I~ollcranks throughout the cn-
are available bv depressing either left or right

lire retractitln pvstem. An airspeed sali´•l~ p’d;L1. Pllrking hI´•ak~s are actuated by rlcprcss-

s\vitch is mllunted on the cockpit sideskin inc b(lth brake ped;lls and pulling the p;lrkinc
br:,lke cc~ntrol crtl~le knclb. This cable actuates ~I

pilots left knee :Incl itln~l´•poratcd into the lonrl-

ing gear electrical circuit to prevent landing lever on the parking brake valve and traps the

pear retraction while c,n the ground until a sale hvdraulic fluid lic,m the valve to the ~´•hcc´•l

cclinders thus holding the pucks to the cliscs.
lakcoll’ speed is reached. A h~-pass switch is

Release the parking brakes bv pushing the
installed adJaccn~ to the gear selection switch in

order to c~verricle the safetv switch circuitrv if parking brake knob in. This releases hydraulic

the gear does not I.elracl. pressure at the wheel cvlinrlers and therefore
releases the brake discs.

The gear legs are constructed of welded

chrome-molvhdcnum tubular steel. heat treated 32-10-00 MAIN LANDING GEAR AND

Cot greater strength and wear resistance. F~lain DOORS

gear attaching points have hushinp installed in

the gear mounting box attached to the winrr 32-10-01 MAIN GEAR REMOVAL

sp:lr. The s~ccral;le nose gar mounts ill 111;´• 1~ R;lise aircraRonjacks.
cabin tubular steel frame. Partially retract gear as described in Sec-

Lion -~’-1,1)-01. para. i.

NOTE .7. Discclnnect gear door links and brake
Neat treatetl componalts should NOT be

lines. C’ap all lines lnnd rittings.
I´•epaired: replace them.

-I. Remclve gear door (iT desired).

The main gear. wheels have hydraulic dise 5. Detach main gear retracting tube (F).

brakes with a parking brake valve incorporated (Filure .15’,) From retracting truss anrl

into the system. remove bolts (H) from retracting truss mclunl-

Rubber discs in the gear leg absclrb ing block.

the shock of I~uldina and laxllng.

LP;NDING GEAR
.03 IN.
.13IN.

Emergency LgCnr extension is available through II

manual override svslc´•m. This system is built
intcl the actuator unit. The disengage contrclls

~u´•e located ali lmd hclwcrn Lhe lrclnt seals

ii
I

ulldcl´• ~he interior ~rim ccl\´•cr.

L~NDIN<; (;EXR WARNIN(; S~STERI.

Tile l;uldin_c rrc~u´• warning svstem provides the

pilot with an audible warning that the landing

gear. is not down ~ulcl locked when the power

Ic\´•er is retarded to ll pre set position. ~’hcn
FI(;URE jLI RETRACT SPRINC~

the landing gear is down and locked the elcc~ri-
REM()VAL

cill circuit is r~pcnccl and the h(lrn
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Remove grease from forward gear NOTE

s"pp"’( (rpn_nion-shan hearing. Gellr svstml nlllst be pn,pcrly priclr to

gear door rigging, see Section 32-,\0-1)1.
7. Retract the gear until a 2 inch tilick wood

block (C). (Figure .72-1), can he inserlerl. as
2~ Check main gear u_ll apainsl humpcr psri~.

shown, to hold pear in relraclerl position. 3. Normally once the doors are installed at

A, Remove coiler kev and nut at spring the factorv no further adjustment should be re-

connccline link (F). (Figure j2-I). quired. However. should the inh~lard do~,rs he

B. Remove gear retraction spring (A) at removed ~r any reason the rigging
(F), (FiFure 32-1), bv attaching spring inslalla-

p,,,ccdure should be used when rcinsrnllin_e.
lion tclol (B), P/N <5SE t)3()()12, (olJ P/N was them:

Y18(1) using an AN3-12A bolt (E). Remove
A. Disconnect outboard gear doors at the

grease fitting prior to using tool. fonvard and ah linkages (B)(Fig. 32-2).
8, Extend gear three to four inches from

B. Raise gear electrically to the full up
down-lock position and secure. position.

Remove six mounting bolts from rear gar C’. Forward leading edge and aft trailing
trunnion shaft mounting block assembly.at slub

edge (II’ inboard gear door should he: tight
spar. against the wing skill and filir with the ah hul,-

It). Slide out all bearing block. ble fairing. Spacers (A) (Firrure 32-2) should I~e

Il, Slide front bearing block ah and remclve. added or removed as recluired to obtain a good

12. Slide gear assemblv ah until clear of fit with no binding dr distortion with the gear in

front bearink and careful" remove gear as- the UP position. AN~60-10 washers mny be

sembly from wing, used as spacers.
13, Identify all components removed, and

DO NOT intermix right and left gear com-

1J. DO NOT attempt to repair any hcnl
pone nts.

treated component of main landing gear as- ,~"I’:

32-10-02 MAIN GEAR INSTALLATION liblsemblv.

i. Lubricate wheel bearings, retraction

linkage,;lnd fore and ah trunnion hcarinp

prior to installation (refer to Section 5-20-07 for

recommended lubrican~s). t

2, Installation of main gear is the exact

reversal ol’ the main gear removal procedure. ’Re
3. C’heck fore and aft movement of gear in

hearinp Maximum allowable movement

is ,t)20. Shim excess by inserting shims at rear

block.

4. Temporarily attach gear door link rods 1(1

gear leg brackets.

5. Retract gear while checking for binding in

door linkage and proper contact of gear door FIC;URE 32-2 INB()ARD-(;EAR D()()R

edges with wing. DO NOT make final gear ADJCISTMENT P(.)INTS

ciclor adiustments until gear has been rigged
(Ref, 32-30-02). 4. Rcccvlnccl c~uthoarJ gear door~ and

check that the ronvard edge of gear
32-10-03 MAIN GEAR DOOR RIGGING doors are f~Jrcd with wing skin/wvhe´•l well

I. Raise aircraft onjacks. opening and that there is n(l binding or rlistor-

tiun where links attach to door.

,s. If adjustmt´•I:cs are required, (lul-

board gear door rod cnds(B)(Fig.32-2) at Tc,r-

.32-1[)-02
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ward or aft linkages as required. Extend gear 32-20-03 NOSE GEAR DOOR RIGGING

to adjust links, then retract to check adjustment, i, R;lise aircralt on jacks, (Rcli´•r rc~ Section

32-20-00 NOSE GEAR AND DOORS 7-10-00,)

32-20-01 NOSE GEAR REMOVAL, NOTE

Gear system must he properlp rigge(I prior to

I. Raise aircralt on jacks, geaE door rigging, see Section 323(3-01.

2. Remove exhaust cavily fairings.
3. Parliallv retract gear as described by Sec-

lion 32-6()-()1.

J. Remove lirewall nose gear box (iC
needed) to gain access to bolts.

,5. Disconnect link (A) on nose gear truss

assy. (Figure 33-3).

Disconnect nose pear steering horn link

(B) (Fi~ul´•e .1:-3).

7, Remove left and right gear mounting hol~s

(D) anrl (E) (Figure 32-3) frclm tubular slruc-
F

lure and nose crear truss assemblv,

H, C’lucfullv remove ncac gear nssemhlv.

D() N()T ol~cmpl Lo repair heal Irealed

components ol’ nose landing gear assembly.

32-20-02 NOSE GEAR INSTALLATION IY )K

1, Lubricate wheel hearings, retraction LE~S
link;t~e and leh and righ~ mount hcarin~s. 3~

2. Install aear in reverse order or removal

procedure. FIGURE 3’-4 NOSE GEAR ~Pt D()()R

AD.IUSTMENT POINTS (FINE)

2. Adjust cgenr door link rods (H ;Ind .I

Figure 32-3) to obtain proper door when

F closed.

3. To increase or decrease nose gear-up

travel in wheel well, adjust eccentrics cln Irun-

nion bearings (J), (Figure 32-4) as required,

CAUTION
Nose gear overcenter preload most he

rechecked utter any n4iustment to nose wheel

eccentrics.
´•HI 0

´•t. Readjust nose gear door linkage as re-

quired alicr eccentrics have been moved.

(Figure 32-4, K,)

32-30-00 EXTENSION AND

FWD RETRACTION

32-30-01 GEAR SYSTEM
FI(i~lRE 32-3 NOSE GEAR RETRACT

OPERATIONAL CHECK
TUBE BASIC ADJUSTMENT POINTS

i. Raise aircrali on jacks. (See Section 7-

30-C10).

37-20 (~1,



MOONEY AIRCRAFI~ C()RPORATION

M()DEL M20L

SERVICE AND MAINTENANCE MANUAL

2. With master switch ON and gear switch in D. IT spring deflection is not within

1IP position apply pressure to pilot tube (see prescribed limits. adjust tube rod ends (Fipure
Section .li-;i1-t)l). Verify gear retraction occurs 32-4 (F))´•in increments of U2 turns as required.

at 3-7/-4 KIAS). Allow gear to raise com- S. Check main gear overcentcr preload.

plclely. Check for any Lire interference as tire
_

A. Place rigging tool (T) P/N GSE

enters whcclwell. (3300()7 (Fipure 32-~) on retraction truss. Hold

3. Close throttle and confirm gear horn the tool stationary by placing thumb on rear end

sounds. of tool (S) and press ~nvard.

4. Inspect gear doors for proper closing: B. Hold 10" torque wrench (R) and place
lower pc;~r. thumb on wing bottom: apply force until joint

(4) breaks clpen slightly. insert shim stclck (.(1(15

.0()8 in. thickness) bet\veen link and truss at (P).

Release force on wrench.

C. With finrrers on torque wrench and

~humb on wing bouom ilpply torce on wrench

while maintaining a pulling fi,rce on shim stock.

Read torque value on wrench at the exact mo-

ment the shim stock pulls loose. Torque value

5602’45 (REF) Nose Gear Bungee
should be L~O to 2811 inch pounds.

D. Repeal on other main gear.

E. If prcloacl is not within prescribed
limits adjust retract tube (L) at rad usts

1- -I (E)(Figure 32-6) as required. No other adjust-mentis available.

Deflection of spring from static length F. if main gear preload needs reit?jusling
to rigged position to be .030 to .070 in. the nose gear bungees should be rechecked per

7. (C) above.

Fiuurc.325 NOSE CIEAR BUNGEE

SPRING; J P9~iL

5. With zero airspeed place gear switch in

UP position. Clear horn sh~,uld sound regard-
less oT IhroL~le Dosilion, hoLh genr position I I
lights and safety bypass switch will illumina~e.

(j. Push RED gear safety bypass switch and

hold in to partially retract gear. Pull "C;EAR

7. C’heck nose gear overcenler prelond.
ACT" circuit breaker.

E

A. Measure nose gear bungees (Figure
32-.5).

B. Exlcncl crcar manuallv (See Section 37-

311-11(,) stopping extension the moment the green

<jrar Down Light comes on. C;ear switch in

DOWN position.
C. Measure nose gear hungee springs.

Deflection From zero load condition in (A) FIGCIRE 32d MAIN CrEAR RETRACT

above must be .031) to .070 inches for each bun- TUBE ADJUSTMENT POINTS

gee.
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N()TE main gear retracting tube. ()~1T twc, Tull

Wllrn p;ll´• o\rt´•center prelo;ld check is turtle. screw IN each nose gear tube

fi,alplrtrtl. e~utencl tile ge;lr ;lutl iclrl end one (1) ~111I rum. then slip attaching
check the aosr geat’ tnbr bungee springs to

bells back in place.
assure tile’ Ilave not compressed completclS
I´•esoltina ill no I´•etnainiag deflection. This Check-nose and main gear overcenter

woultl intlicate exccssivr prelond or weak p’clonJ described in Section .i’-.3r)-l)l. steps 7

bongees. and 8. Adjust us instructed.

32-30-02 MAIN LANDING GEAR

SYSTEM RIGGING

I. R;li~c´• ail´•cl´•al’l on jacks and remove the

~hrce piece I~ell! access I’airin_rs.
Disconnect main gear retraction tubes (L)

(FiSU’e 2~-(,) ;II inl;oard bsllcranks (~I).
L~loscn (E). Disconnect nose gear S~B--
re(r;lcli~,n (F) (Fieure 3~-3) at main

rcll´•ncticln Ilcllcnulk (A)(Fieure 22-1()).
?i;

locknuts Fl (Finure 3~-´•1). Disconnect actuator

rorl end at (N) Crom bellcrank (A) Pig. 351().

Discclnnect nose gear and main gear door links.
UP

C’heck ge;lr I;,r binding at pivot points while

moving g"" legs h\i hat;d. Lubricate retraction

:Is indicatedin SEC’TI()N 5-2()-()7.

Position rc~racric,n bellcrank (A) Figure
.32-11). so that center ol’ klrward h(lle in lelt out-

board arm ol’ the bellcrank is 1.5h IN. (ap- FI(;URE .?2-7 h´•IECHANIC’AL D()WN ST()P

pl´•osimatclyi) Trom rorwarcl Cace or truss at

Fuselage Sralic~n .;.7. (See Figure 32-111.)

111. Complete nperaticlnol check licscl´•ibrJ in

NOTE ~2-3rl-ol steps 2. 2..i and (1.

This is a starting point olll~. This ciimension
II. When step 1() is complete. the

slay wry to pennit retraction tubes to connect

with zer’o prelo:ld. svstem is rigged li~r the locked

position with allowance li,r actuator overrun

Wi~h the hcllcnunk (A). Figure 22-1(1. in slier curon:

pl,sition. tuln hall nut (D) on actuator until I’. Reset landing gear zvstcm circuit

Hcim loJenJ aligns with hole in hcllcmnk at Ilreakcr and clisencgaLge manual svstem.

(N). Inst;lll connection bolt. 13. Leave all gear doors rlisconncctcd. and run

.5. With hcilcr~unk in position and all gears gear-up rleclricallv until main ge;lrs are .()Z in-

lbll~r e.utenclecl. adjust main anJ nose gear ches minimum Tr;lm bumper paris. Position

retraction tubes LiO th:Lt LUbt´•S c;II1 be slippcccl in gear-up limit switch striker arm sc~ that switch is

place with zcr~, preload. just closed, and RED gear light is ()FF.

I,. electrical power I’rom landing Secure in position. The rt´•al is n(,\~´•

gc;lr ;lctu;ltor I,Y PUllillg aclual~,r circuit pmpcrl!. ricccd in ~he gcer-up wi~h ;~I-

I~I´•cakcl. ~l;lke sure I;lnrling gear warning light li,l- actu;ltor overrun of~cl´• cutoI’l’.

circuit is pushed in. II. Electricall\- cstcnd gear to J~l\\.n-;lnrl-iclck-

7. Wi~h I,c´•llcr:lnk. luhcs. and Ihe ed p(lsitioll. A?juhl rear dnols Irclc´•l´• ~o iLl;~in

illdicnlccl in stcl, J. set Jowll- anJ Nose (;cal´• D~lclr Rigcincl PlclcctlurcR

limit ;um st, that gear down limi~ in Section .t’lcl-I).i.h´•lnin. ~lnrl 7’-’lj.()7. N(lse).

switch is just c´•l~,sctl and green gear-down light Is. Adiust the mechlunical lulcl up

is on. Secure arm in stop on aaunt~,r housing per the in-

X. Reset acturltor circuit hrcnkcl´• and par- slruclions anrl Firrule .;2-7.

liall\’ retract Ihe gear (use master switch tcl con- A. Fi~c;l Stops Use one D()WN

r(ld end. on all end or each Fi.ue´•J Stc,ps ST()P on each side as

12-.30-112

OR16r ~Pgpo%L AS
8~ i I~ 1

RECEIVED gy ATp
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.5~()2525 Fixed Stops 1 required (Pick up NOTE

.5(,()2.52-7 Fixed Stops existing hdw). Use 1 to 4 56(1252-11 sllims with 561)252-9 stop

,5(,(1252-’) Stop (use -I i shims) to achieve proper cleunlnce as ;In alternate for

560252-1, 3, -5, or -7.
B, With gear fully extended, select down

stop or proper thickness to give .05() .10() r C. Actuator ball nut,
cleanu,ce between down-stop and end oC ball

D. 5i,tl252-11 shim (use with ,560252-5)
nut. (Filrure 32-7). onl~ maximum ol~.

E. ANS15-6R screw"

AN93hA6 Lock Washer

(Typ. 2 pie.) (use with only).
FWD "Use .(K.1 lonecr screws with each additional

-Couiso grade

C).shim. (Secure screw with Blue Locktite #53-31

With gear fully retracted. adjust stop for .OZ()-

.070 clearance between up stop (A) and relrac~-

ing truss (B). then tighten set screw (C) (Figure
A 32-8).

S NOTE
The main gear preload torclne should not

exceed 325 incil Ib. using tile torclue

NB
wrend/silim stock procedure after electrical

a extension.

I RUN THE (;EAR DOWN ELErrRICALLY

AND C’HEC]K THAT TOROUE VALUES

D() NOT EXCEED 325 INCH P()UNDS

USING THE T()RUUE WRENCH/SHIM

ST()CK METHOD.

FIGURE.32-8 MECHANICAL UP STOP The main landing gear system is now rigged for

the gear clown and locked c(lndition.

56tunx,

FMAIN GEAR

LEG

s

RETRACTION

LINK RIGGING
TOOL

030007-100 TORQUE
WRENCH 250-280

INCH LBS.
LEFT MAIN GEAR
(VIEW LOOKING FWD~

FIGURE 32-9 MAIN GEAR RIGGING TOC)L APPLICATI<)N

32-.10-L)2
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,3. Reattach the main and nose landing. ge;lr
rlnclr links. Check 1(1 see lh;lt nose and main

I;mding gear doors are still riggcrl per

paragraph 32-10-1)3.

I;INAL CHECKS ~32-30-04 EMERGENCY GEAR

i. Raise and lower the landing gear thrclucrh EXTENSION SYSTEM RIGGING.

five complete cycles. pausing after each cycle to Discngage ri~ging:
check rcquirerl t(llurances and dimensiclns. and I. Insert cahle thru hole in actuator dix-
annunciator light indlcallions. Make certain 1I1;11

engage arm. (B) (F;igure 32-11)).
no hungre springs are compressed to solid

2. With red lever(l) (Fig. 32-11) in full dis-

height. and that the nose ge~u lire clears the top engaged pclsilion (down and latched) push ac-

of the wheel well a minimum (1T.25 in, when the
tuator ciisenearre arm (B) (FI(;..12-!t)) to full

l;ulding gear is retracted. Make adjustments pur Ihn~ard position and apply appro.uimalely 5 Ibs.
the ahove procedures as required to correct lmy Dull to cable 1(1 remove slack.
dclicicncics. _7. Install D222 wire stop. (C) tirrhten nut

2. Re(orquc alljam nuts. and connect sprin_g (E) to clevis pin. (D).

sta.ssa B B

FWD

1.56in.(approx.)

Fl(iURE jZ-11) LANDING; (;EAR ACTUATOR AD.IUSTMENTS

Lili then rerl Ic´•\´•cr and pull "7"’ Iem is engaged. RcFislance I~e felt at

ha~lclle (2) cFia. 32-11) aside: re-engage red once.

Ic\´•cr. C’heck manual e´•xtcnsion svslem t(1 vcrill Replace ’7"’ handle under red lever and

that it is cliscnpapccl b~ pulling "T.’ Il~uncllf: Iclunl red le\er to position.
no resistance should he felt. Check cable rclut- anrl latched). hlanual exrensicln s!\~c´•m is

ing through I’Llllcvs 3 and -1 (Fie. 32-li~ if a

resist;lnce is lilt tl, veril!: ii. it is c~;l,le (~r

aclual:,r resistance.

5. I~lo\r red lever 1(1 1I1I1 CIP P(Kilil)ll: pull
"T" handle sl(,?rlv to velil- nl.nlual c.ulcnrlcl!!

.iZ-~( )-IIJ

QRIG~k!AL
P’;I iR3 C;orr,
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NOTE

Plessey nctantors shooltl I,e labria\ted ever~: t(lll~) rTcles ~iH RIIL-G- 81.lt2 Ron clctoator

to extertlecl posi(ioll. I;ill tube awity ffitll gl´•ense vie hlS1501)1-i greclse ntting until old

greclse is pur~ed from screw assembly: remove olrl grease from and relubricate exposed screw. Kun

uctuutor to upproximuteiy 0.5 in. or merhl\nicul retract and remove the nl~jor excess greuse

extruded from the ball nut nssembly.

COVER

FLOORBOARD

RETRACTION CABLE

G r

ACTUATOR

Y

DISENGAGE
ROUTING ~Y

FIGURE 32-11 EMERGENCY GEAR SYSTEM

32-30-04
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AVIONICS PRODUCTS

(P/N 102000>

a´•´•~´•

e
~´•j

n

c~f

PLESSEY ACTUATOR

(NO REQUIRED MAINTENANCE)

FI~URE 32-12 LANDING (;EAR ACTUAT()R

32-30-05 LANDING GEAR ACTUATCR, Insert. item into spring from nangetl end nT

P/N 102000, CLUTCH SPRING housing. and rotate CC’W and Dull slightly.
REPLACEMENT, -KIT #A10-85.

L;ulding ge(u´• actuat(lr clutch spring rcplace- C’AUTION

ment is mandatorv at each 1()()1) hours of USe e~treme c;lre to prevent ball bearing front

;lircr;ll~ opclalion. i Relcrcnce S.I. M20-52.) drcll,ping out of rrroiler ;Isselllbl~ :Iroill

d;\m;lge to gear ctntl do not ullom dirt to enter

DISASSEMBLY clutd Iluusing bore.

i. Rcmclve twcl nuts. item i. Note pclsition
or cable support bracket. item 2. and remove After disassemblv. clean clutch cenr

thorough!v. Discord removed screws (3) cB (j).
2. Remo\e manual exlcnsian ssistem dis- See 31-~()-01i prclceclure prior to rcas-

engage cable Irom actuator cliscngage arm. sembly ii’ additional maintenance is necessary.

.7. Remove two long screws, item 3. ASSEMBLY

J. Rcmo~e two short screws. item 4. i. Ltlbricnte rrear and new clutch spring

.5. recoiler asscmhlv. item 5. Ihoroufhl~ with lui;e (h~llL-<i-813P)

(I. RC’11111~ ge;lr assembiv, item rrom 2. using ee;lr ~a rote~e spring, insert clutch

clutch housine. item X. by rotating gear and spring into bore until seated.

I’L’llinr! wi~h slight to moderate pressure.

7. Remo\e two screws. item 7. and remclve
NOTE

housine item 8. sprin@. ilcm ;Ind pear a-
Br 6U’* in illltl SCiltrtl

seml,lv. item it) liclm actuator body.

H. Rt´•mo\´•e clutch spring. item’). liom hous- Reitlstall recoiler assembl\r sul´•e

ing using ecal´• assembly. item as removal tool. Cully seat gcnr. hearing. and gear tang into

manual drive slot of recoiler nsseml~lv.
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supplied and install taking care to use the two 9. Holding the housings together, pull
longest screws_iqthe bottom holes of item properly aligned cable several times to ensure

the absence llf binding conditions. Measure

NOTE cable length from side of housing. At full ex-

Torqar to approxinlately 10 12 inch pountls. the length of cable shtluld be 2Y" mini-

mum. In retracted position. cable length should
5, Reinslall cable support bracket anti be 5" to 8" long.

retaining nuts. NOTE
h, Retest unit Tor proper electrical and Cable length in retract pcai~ion mav he adjusterl

mechanic;ll opcl´•a~ion. shorter or longer by holding clutch with the

7, Install modilicarion plate adjacent to I.D. finger oT one hand ito prevent shah rcltation).
(lirst I()()() hours only). Mark the first and then with the other hand, relating pulley

bll,ck of mclclilica~ion plate with the figure "L" housing one (1) full turn CW (to shorten) dr

using metal slamp or etching tool. Mark plate C’C’W (to lengthen). Retention of clutch with

at each succeeding clutch spring replacement linger will not allow pretensioning of springs.
with the next consecutive number. Slight spring tension should be noted starting at

8" to It)".
32-30-06 LANDING GEAR ACTUATOR,

P/N 102000-1, RECOILER it). Bronze clutch (13) should he inspected

SPRINGS/CABLE AND DRUM fi,r damage dr wear at slot where gear assemble

ASSEMBLY REPLACEMENT cng;lges;lurinp manual extension of the landing

i, CareCullv separate the pulley housing gear.

from the recoiler assembly (5) by removing II. II damaged or worn. remove pin (II)

screws( 14).
Crom disengape arm (IZ) and slide disengag
arm clut so hrcln~e clutch (13) can be pulled

2, Slide tile pulley drum and cable oh shah.
from its driveshah.

3, Remove the two (2) recoiler springs, and

two (2) oL’ the three (3) spring spacers Icaving 12. Replace hron7.e clutch and reassemble

tile thil´•d spacer in housing. Be certain Ih~;l disengage arm into recoiler assembly.

spacer is ill place huli,re installation or two (2) 13. Attach clutch recoiler asseXthlv to ac-

new recoiler springs ;tnd previously rcmoverl tuator gear housing with the four (4) screws

removed in 32-3I)-05 (supplied in clutch spring
sl,acers,
4, Install new recoiler springs placing a spacer

kit).

between each spring and over top spring. IM- 32-30-07 EMERGENCY GEAR

P()RTANT Recheck proper installation of EXTENSION OPERATION

spl´•iags. The manual emergency gear extension override

svslem is used to extend the gear only. The
NOTE c;lntr(lls are in the floorboard ah and between

WllnI I(l(lkIllg at recoiler clssembly with pvlley the rrontseats. To manually extend the gear:
sllsl’t entl yen, the spl´•ing tclbs in the

Itousing slot sLould curve to tile right its i. Pull landing gear actuator circuit breaker.

sllown (rigure 32-12), 2. Move landing gear control switch to

DOWN position.
5, Inspect cable Tor sheathing damage. 3. Push latch forward with right thumb.

Replace cnblr ii shcathiog is cut or stripped. A Pull Incr hack and upward (cn~nging
Measure o\´•crall cable length prior to reassemb- mrmu;ll extension svstcm).
ly, Cable length should bc.31 1/2’’ 1/2" lone. 5. Pull "T" handle up and return to original

(l, Slide drum c,nto shah anti be certain that
position and continue until green gear-down in-

spring delcnt on drum engages both recoiler
dicator light is on and/or the lines on the visual

springs by slightly rocking drum end,
gear position indicatclr on poor ah oT console

7, When I’11II engagement is obtained. wrap are aligned when viewed from directly above

cable around cll´•um in a clockwise ciircclion- the inJlcator (12 to 20 pulls).
leaving 2" to 5" of cable free (1T drum.

8. Align slot in pulley housing with cable

;uld slide pulley housing over cable and drum

assembly,
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CACITI()N

I)() ~I()T l,I,el’:ltrt I;ultlin~ peal´• electl´•ic;lll~ ~itll

111;lnn;11 edensioa svstem engaged.

CAIITI()N

I)() N()T continne to I,ulI T-H;lntlle .1-ftel´•

(;EAK I)()WN liCllt is ()N. i\ctnatoi´• will bintl

on I)owe Stops.

32-31-00 TROUBLE SHOOTING LANDING GEAR SYSTEM

TR( )L’BLE PROBABLE C’A~SE REM EDY

Incnmpicle rclmclic~n. Bintl in (rear retraction z~- Rclcr to lanrlinp c~ear

I.clrncl~ torlll inlet.- tem I~ec;usl ecal. i~ clul ;lr rigginr procedure. E?c-

mcJiillt´• posiricln ;und s~ops rirr. in ~car emine all movable ports
short. electrical circuit. in~,pcra- li,r prclper luhricarion

ri~´•e acrunrine melter. c~r and Crcedom Crom hinrl-

weak ine.

Check Ihr actuat(lr

worm tear hincling ;lnd

lul,rico~r´• as neecletl.

An~ mnirunclic~n call

c;luse the Inndinlr gc;lr
circuit hrcnkcr to Lrip:
thcrcli~re check electric

circuit lilr loose connec-

I~rclken wires or

rclav switches.

Rcchar´•e bat;cr~ iT

nccc‘s~arl-.

tire Replace lire with

will llot rro into nhcci~cll smaller dinmclcr tire.

P’’"I"’’I~.

(iL.al. will n~,L retract at(,i Insurlicien~ ailspccri. prcs- C’heck tuhe and

to :11 KIAS. sure switch line li,r clhslructiclns. Es-

circuit hlcakcl- rril,pcd c~r amir;e Pressure switch

actuator hnll nut I~inriing ~’´•II´• prt,per a?justment
on mcch;unical nntlopernric~n. Reset

Sr()PS. circuit I~rcnkcr.

Dnc~ near retract usine

check s~strm

opt´•ra~ion.

(;cal- mn~ have been

Icnti~rl hall

nui 1´• I,lnlmcrl l;!hl
nraln~l ST()PS on

F 89
´•r

RESL~;:IE;\
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LANDING (iEAR TROUBLE SHOOTING; (CONT)
melter: use wrench on

hall nut pat to move oM

STOPS.

Aircralt does not track or Nose wheel location im- See Section 32-~0-02.

steer properly, proper.

<;car will extend; green in- Lamp burned out in green Replace burned out

Jicalor-lipht (press-to-test) indicatelr-light circuit. lamp. Check inrlic~tor-

will not illuminate. Down-limit switch is in- light circuit anti/or down-

operative. limit switch.

Actuating motor extends Same causes as listed with Same remedies as listed

gear to an inlcnnediale "lncomplete Retraction" with "lncomplete Retrac-

position. above. tion" above.

(;ear will extend m;\nually, Giear switch is not in Place gear switch in

but green indicator light DOWN position. Lamp DOWN position.
will not illuminate. burned out in green in- Replace burned out

dicator light. lamp.

Down limit internal Reposition wires so in-

switches not in prelper se- ternal switches work in

quence. opposite sequence per

paragraph 32-60-04

Manual system will not Actuator internal clutch Replace spring.
lower gear, spring broken.

Manual engage arm im- Rig manual engage arm.

32-40-00 WHEELS AND BRAKES 3. Complelelydenole Lire.

32-40-01 MAIN WHEELS WARNING

I)o not loosen wheel half retaining nuts before
The nlain wheels have stand;lrd brand. 6:00 x r,, ti, is c´•ompletely denoted. E’uilure to observe

six-ply rated tires with standard lubes. To this warning mny result in bodily injury.

remove main wheels:

I, Remove IB gear door. 4. Remove nuts, washers, and wheel halC

2. Detach dust shield. Remove three screws retaining bolts. (5); separate halves, (3, 4) and

and w;lshers. remove lire and tube.

3. Remove 2 bolts rrom brake caliper.
N(ITE

4. Remove wheel by removing coiler key
Rearing cups are shrink fitted: do not remove

and nut ~om ILYIC. (See Figure 32-13.) them unless necessary fur replacement.
,s, Slide wheel oCT axle.

,5. C’lean llll wheel parts thoroughly in clcan-
32-40-02 MAIN WHEEL

ing Iluid (Fccleral SDcciT~cnlion PS-~61). Escr-
DISASSEMBLY/ASSEMBLY

cise special care in cleaning bearing cones and

I, Remc,ve snap ring, (10) grease seal rings,
Celt rin~ to insure thorough cleaning.

(S) and L’el~ seals (See Figure 32-14).
6. Inspect all parts lor cracks, corrosion, or

2. Remove bearings (7). evidence or wear.

32-40-()0



MOONEY AIRCRAFT C()RPORATION

MODEL M20L

SERVICE AND MAINTENANCE MANUAL

NQIE TRE

SCREW

mp.3pLCQJI
SPICER I K~BEarn

LEG

CURT

u*uc cnR

w*SwRs
~TI1E

VARIOUS LENGTHS TO
SPICER POSITION WHEEL/TIRE I COTrr~ PUI

UAII( WHEEL’t~SSEHBLY IF NEEDED
HOSE WHEEL

FIGURE 32-13 LANDING GEAR WHEEL REMOVAL

7. Inspect hearing cups and replace if cups N(ITE

are damaged or wclrn. If necessary to remclve When Droperlv installed, the wheel will turn

hearing cups, heal wheel in boiling water for at
with a slight resistance.

least 30 minutes. Then remove cup by tapping
16. Install dust shield and IB gear door,

swnly. To install cup. heat wheel hair again
17~ Reinnilll brake caliper gr;afetv.

and then cool cup with dry ice. Posilicln cup

and tap lightly to insure proper sealing.
NOTE

8. Polish small hurrs or nicks out of wheel Conduct a retruction/extension check (3
halves with No. 4()0 grit sandpaper, clean c_vcles) to verify tire enters and exits wheelwell

thoroughly, and refinish protective coating as without interference, [ReC AC ´•13.13-IA,

required. Cllap.l, para. 332, (Y)j

9. Replace hearing. cones that show signs of
18. Remove aircraft from jacks.

wear or hearing lrelling.
It). Repack wheel hcarin_es and lubricate 32-40-03 -NOSEWHEEL

seals with grease. Install hearings, grease seal DISASSEMBLY/ASSEMBLY

rings, and felt seals in wheel halves. Secure The standard brand, tube-type. 9:01)x 5 (TYPE
with snap rings. III)nose wheel tire is six-ply rated.

II, position lire r9r tube on one wheel hall: i. Nose wheel removal.
then position other wheel half in lire. A. Remove coiler kev, nut, and washer

12. Install brake disc (2),Fig.32-1´•1, and from axle. (Figure 32-13).
wheel half retaining bolts, washers and nuts. B. Remove nose wheel.

13. Tighten nuts evenly and torque to 150 2. Installation is in reverse sequence (IT
inch pounds. removal.

3. Nose wheel disnsscmhlv.
CAUTION A. C’c,mplelcly deflate tire by removing

Uneven or improper torque mny cause bolt or
valve core.wheel failure.

B. Remove nuts, washers, and wheel halC

IJ. Innate tire to 42 PSI. retaining bolts (1,5), Pig. 32-14.

l.s. Install wheel assemhl!r, washt´•r, and axle C. Separate wheel halves. (13 and ~4) and

nut. Tighten axle nut until bearing binds slighl- remove tire and tube. Refer to Section 32-40-1)’

Iv, hack nut ol’L’ to nearest caslejlalion. and in- steps 5 thru L() Tc~r wheel inspection.
stall coiler pin. D. Reassemble nose wheel in reverse se-

quence olremoval. Tighten wheel half re~ain-

32-4()-()3
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ing boil nuts evenly and tor(lue ro S)O inch- replaced when thev are worn to a minimum

thickness (1T I/IY inch. IT lining rcplacemenl is

I necessary proceed with steps D thru ()lhcr-

wise reassemhle in reverse sequence of rlisas-

semblv.

NOSE WHEEL ASSEMBLY
CAUTION

Bnlke dise sllaultl be IPpl;lced if width is 205
in. or less.

D. Disconnect and cap hydraulic line (4)

~’ptY% anchor

brake cylinder assemhlv. nuts Crclm

E. Remove pressure pl;lre assemhly

(Figure 32- 1.5) (5) sliding it cll’l~he anchor I~olrs

MAIN WHEEL ASSEMBLY (I,). N~lle the condition (1T the anchor holts. If

a
rhev are nicked or ~clugerl thev should he

sanded smcloth to prevent hintllng with the

pl´•cssure plate (5) or torque plate (8). When
FIGURE.32-14 WHEEL ASSEMBLIES

the anchor boils are replaced rhev should he

pressed out. New ones can he installed by tap-

pounds. Inna~o Lire to PSI. pi"S Ihcm in place with a scln hammer.

32-40-04 BRAKE SYSTEM

I. BI´•ake removal ;ulcd inslallati(,n: Lining in-

speclion ~und/ol´• replacemenl or cylinder repair.
A. Place aircmli on jacks.
B. Remove inhoartl gear doors. Remove

salclv ;nld two AN4H 17A bolts (1)

ing hnck lining plate assembly (2) to brake Uollitlag r~ry.

cvlinclel´• nsscmhlv(Fipure 32-1.5).
pLu´•y.

C’. Visualiv inspect linings li,r wear and

Whnl.hQ ore ´•Y~ PBt´•

7
A´•9

ki~2 K
11

4

Cyllnd~r

FICJURE.32-I~ T()ROUE PLATE ASSY

C’()RRECTLY IN.C;TALLED

to hack lining plate (2) and the pressure plare
BLEED VALVE

F. Drill oul rivers (o) attaching linings (7)

COVER
1.5). Remove piston assemhly(ll)) and ring
(II). Ir is pc’missil?le ro use compressed air ap-

pliedl to Lhe brake line lilting to remove the pis-
Fl(ilrRE 32-1.5 BRAKE ASSEMBLY

ton (1()) Crom the brake nllindcr.

(i. Clean parts in cleaning scll~enl

(Fcclclal SpcciCicalion PSdI;I or ccluivalenl)
brake dise Tor warpage. Brake linings should he

atld dry with oil-free compressed air.
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H. Replace linings with Cleveland r,(,-311 E. To disassemble master cvlinrler: ((;cr-

litlinSs usillrr C’lcvel;lnJ #561-2 ri~cts. Ri8cls des or Parkcr-Hannilin) (Refer Fgure 32-17).

m;IsT be I´•l;llcrl ttl prclpcr lit between (1) Unscrew and remove rod end

I´•ivc~ shank and hole. clevis and nut Trclm piston rod (o).

I. Inspect brake cylinder I.,ore li~r scnring. (2) Remove snap ring (13) and lift out

A scorerl cylinder may cause the ring to complete piston rod assembly. item,3 thru I’.

leak dr cause r;lpid wear or the ring. A (3) Remclve spacer (11) and ()-rinS
scored hl´•oke cvlinclcr should be replaced. packinp. (10 and IZ) rrom piston and assemblv.

.I. Replace AN(,2311-2 ring(ll) milh;~ Disassemble piston rod asnt´•ml;l~
new line. Do not reuse the old ring. by removing roll pin (4). (spring guide (3) will

K. Lubricate cylinder and piston with b pushed out by spring (.5) when roll pin is

MIL-H-5h1Y, red hydraulic nuid and assemble removed). spring (5) and pi~tcln (7).

components with care to prevent damage to the Remove ()-ring packing (r,) Crom

"()"l´•ing. I,iston.
I,. Scn´•icc´• and inspect main wheels as Remove stat-o-seal (8) Trom pis-

clcscl´•il~ccl in Section 32-J()-()2. Inspect lorquc´• ton rod.

plate ;.lssemblv making sure the .12.5 thickness is (7) C‘lean all parts with clc;lnin_e ct~l-

tl,ward hr;lke cylinder assembly (outboard). If vent(FeJeral No. PS-(IOI).

Ihickel´• .2511 protrusicln is outboard. remove (,Y) Inspect cylinder Cr~r cracks. scclr-

torclue I’late I’rom axle mounting nange and in- ing. or grclovcs in bore.

stall as shown (Figure.72-1(,). Inspect piston (7) Tc~r dam;.tge.

hi. Reassemblv brake cylinder ;wsemhlv check T~lr nicks and scratches

slid back lining place ;wsemhly onto tile airplane (1()1 Inspect valre for dam;lae.

in the Is~rrse scijucnce of disasscml,lv. (II) Inspca push rod li,r scorine.

N. Bleed hydraulic svstcln as rlcscrihcd in
gron~rs. nicks and scratches.

Section 1’-’11-()5. (121 Inspect piston return springs (2)
Remove aircralt from jacks. T;,r pcrm;lncnl set and proper length (3.h7() in.

2. BI´•;tke ’jvstem C’onclilioning min.. d()5 in. mas.).

(13) Rcplnce all Darts and all

NOTE rings.
HI´•ake pntl coatlitioning is reqnired to properly

(1-I) Reassemble in reverse sequence
cul.e tile resins binding the c\sbestos lilting

com(,~,sition together. Excessive hellt crnltetl ol’ rlisnsscmblv. Immerse all parts in h!´•clr;ullic

I,’’iol´• to will cnrbnI´•ize tile lining brake Iluili prior rcl reassemblv.

nl;ltel´•i;ll;letl pl.cvent tlle;\ttllinment or F. Reinstall master cylinder in reverse se-

m:l~uimum bnking coetlicient. Proper
(ltlence (II’ rcmclval.

c~,nditioniae may be accomplished us follows:
Bleed brake sustem (rcTcr to Sccli~,n

A. Pcrlhnn a minimum of si;u (ci) light

I’cdal hl´•aking applications ~uIJ two (7) parking brake valve removal and distl.F-

h~u´•cl stops Irclm 21 to 3.5 KIAS. Allow the semblv.

hl´•ake discs to p~u´•linllv cool between slops. A. Remove Icn hand eshaust cavitv.

The ploceclure will generate heat Lu B. Disconnect parkin~ brake control at

cure the resins in the lining. but will n(lt cause parking brake valve arm.

the m;lccl´•inl t(, becclme carburized due to e?tces- C’. Discl,nnect and cap hyrlraulic lines.

sive heat. D. Remove l,arking brake valve.

3. ~lasler cvlincler removal and disnsscmlll~. E. Disassemble parking brake val\c:

A. Remove IeCt hand exhaust ca\.itv. (ReCer Figure 32-18).

B. Disconnect hydraulic cvlinclcr Irom Remcl\r hoth Tittings (1)

pcJ;II linka~L´•. val~P housing (7). springs (8) will come out with

C’. Disconnect and cap hydraulic lines. the riuinp.

D. h~rlraulic cylinder Irom Remove pclppet valves (1) and

I~I´•ackcl ;uld I´•cmclve c\.linder. pills (3). liom housing by bumping on table top.
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15 1,4 13 10

1

1‘3 11 9 8 7 6 5 \4

FIGURE 32-17 MASTER BRAKE CYLINDER

9 9

3

6
2

FIGURE 32-15 PARKIN(; BRAKE VALVE

(3) Rcmcwe holh Trom end (S) Replace all ()-rin~s
or housinlr. (C)) Re;(SSL´•lllhIL’ hrake valve in reverse

(J) Removesnap ring(5) li´•omenclol’ sequence (II’ dliaasecmb!v.
camshali asscmhl!r (II)) Connect assemhl~ to ~he

(.5) C’nrcFull~ remove camshart as- hydraulic lines.

srmhly liom housinp. (II) Bleed svstcm and selvice

Inspect all components Ihr h~clroulic reservclir with hvriraulic Iluirl os

tlnm;lge. nicks. groclvcs. etc. cicscrihcrl in Sccticln LZ-20-O~:
(7) C’lcan all parts with cleaning scllvcnt

(FcJrral Specilicati(,n No. PS-G~I).

.32-41)-1W

2()
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32-4-1-00 -TROUBLE SHOOTING BRAKE SYSTEM

TR(,UBLE rPR()BABLE C’AUSE REMEDY

Solid pedal ;md no I~rakes. Blake lining wclrn hevoncl Replace lining.
allowol,le limit.

SI""’~Y hlnke. Air in system. Bleed hrake system

Plcssul.e will not holrl. Leak in brnke svslem. ~’isuallv check entire

tcm Cor e\idence (~1’

leaks.

Porkitlr! hrake will not hold. Air in svstem dr leak in See renledics nl~ovc.

s~slcm irlownslrc~lnl (,r

parking hrake val\e).

parking hntke Repair dr replace the

valve. valve.

BI´•;lke grnhs. WarpeJ or hent disc. Replace Jise

Foreign matter locking Clean clise and lining.
disc.

Brake pedal will not return h~laslcr cvlinrlcr shah or Cheek that shaft travels

to neutral pclsilion. olllcl liclknce misalianerl. in line nol

hinrling in linkage.

32-50-00 STEERING inch Ihs. C’heck holes in leg assemhlv where

pivot holt (3) is located Cor any wear. 1T holes

32-50-01 NOSE GEAR STEERING are worn. replace the leg asscmhlv.

SYSTEM

The nose gear steering system consists or a CACITION

steering hol´•n on the gear leg linked to the ruJ- Belt. washer. nnt (Y) and (10) (Figure.tZ-19)
most be installed as shown. from rear to fi’ont.

dcl´• pedals hv push-pull tuhes and bellcranks.

I.elraction auloma~ically discngilees ~he
2~ Rod end hearing (4) (Figure 32-1’,)

slceritllr mechanism Crclm the nose wheel. (Src-
should he inspected at least every Itlt) hours Tclr

lion 27-2()-()(1 outlines the nose gear steering rig-
any damage dr bcncline.

fine.) A centering cam aligns the nose wheel
.7. Check the steering horn assemhlv (5) ccll-

li,l´• enrl´•v into the wheel well.
lars and spacers Cor looseness. Replace an’

I~ushinoc dr spacers that are \i´•clrn.
NOTE

c ;Ildjusr turn limiter stop bol~s (7) to con-
Clleck nose gear leg sssv. for towing tl;lnlege.

Hepl;lce il;~ny dent excerds 1/32 inch. tact cross mcmbt´•r (8) of truss llssemhly (.t)ZI)

N()TE gap permissihle) when rudder is at its estreme

AII ;limref’t h:lvr twia limiter palls :ln(i IcCt and right travel position.
;Ic!jnsteble stctl,s (7).l;ibr. 32-11), Installed on the

aosr ge;lr leg;lssenlbly (A) tb;lt will Ilelp to 32-50-02 NOSE GEAR STEERING AND

prevent towindtuming d~un;lge to the leg TRACKING
I~ssemblg.

i. Level aircrali as Jcscriberl in C’hapter

i. E\´•cr~ 1()() hours rcmcwe cotter pill (I) C’enter nllse wheel.

(Fipure 3$-1(,) ~uld re~orquc nut (2) to ~()-.s()l)
.32-´•11-~11)
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3. Place pluml> line ovcl´• ;lacI li,rwarrl uC NOTE

nose Fcnl’ Irunrlion (sce Fipure ~2_3()) pnrr nnm-
S""’te collars Il;lve Iloles drilletl nRcenter ~nd

mav be turaed over to chnnye axle position.

J. ML’usure Ihrward Irom afi cd~e (II plumb
r Run~ear through up~lown cycle. Check

line lo axle ccn~cl´• line. MoJilicalion rcloca~ing
nose gear door anrl well lire clearances.

nose ~hccl should he accomplished ii’ ;Lule posi- Rc-rig if required.
Lion. li,l´•worci ol’ plumh line. c?tceerls .clr,.

.5, Atld SE ~12()-2()2-3 spacer unrlcr collar to

I´•cpl’si~ion lhe axle if rcquirccl.

a~RUDDER/ StEERING
TORQUE TUBE

g
TUBULAR SfRUCTURE

8’ 5/
B B

NOSE GEAR
LEG

ASSV,

FI(jLrRE32-I~ NOSE WHEELSTEERING
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32-60-00 POSITION AND WARNING The ~´•;ltninrr h~lrn ~´•iil no~ ~´•irh ~h-

Lhl.olllc rclarrlcrl I(,;I pl.c-scl

.7. The illrIic.;llor marks will ire aligncrl IJle

~isual gnr-pr,zi~ion

I
C’.-\CITI()N

GI*n WllaI nlnnin~e ge;lr ilp (II´• electrir;lllv 1)()

N()T ose cil.coit bre;tkel. as 11 snitch. P11;´•tial
,lom, cc~L*a I.etrnction or e~utalsion m;lv be ac~omplislletl

10-DOI IP~CIP I electric;lll~:ls f;,llows:

I. Plnce masrcl´• 21~irch in ()FF
~LUM) Llh~ I hlove ecar iu (;EAR ~lp c~r

(;EAR nz Jesired.

j. I~lnmcilarii\´• mnsrer until

LLc’ilt. is ill Ilr~4ilioll.

Ilt I~IIILCTICNI. IltM 1 32-60-02 LANDING GEAR WARNING

SYSTEM

The I;llllrIillrr rcal- (~I‘:

i. Lnnriinn er´•~u- IilrIlls:

D()WN-~hire lirrhr (wl Lluor ~unJ glL´•t´•n

li!hr on nnnunriarclr: (;EAR 1;\1 TRANSIT ul‘

FI(;LIRE.;1-20 Jown It´•rl on (iEhR

L()C’ATI()N Clp-

A ~rlnline h~lrn in cul~in is uctun~cti I~!
32-60-01 ELECTRIC GEAR SAFETY ~he ~hrotrle ~hfn ~hr ge;lr

DEVICES hanrllt: is ,lnrl ~he thrn~tle is rclartlc~l

Tl,e gcal´• ~he‘ I;lncliilr Ic;ll´• ;Ic- I,,;, prc-scr C’hcck ~tlrnincI h(~nl T(~I´•

It´•1;,5~. Pullinu the knol~ out ,.,,i,,,,,;,, n;eilt Pcriorlicall~. Horn will sl~ullci ii’

;InJ alc´•~ine ii ~o the upper rIcrclll mises ~he
,c;ll´• is nl~t D()~.Y and L()C’I(ED i´•\.cn ii

;.ol.Il(ll.lllccI in ~he cicclric;ll tcl prcvcnl i(lXI\ k car is in UP

I;lnclin~ rcnr Ic´•~raclion while on ~he ground. To

;~llo\s crc~u´• I´•c~rilc´•rioll wi~h ~he ailcrali on jacks: 32-60-03 AIRSPEED SAFEN SWITCH

;lllacli a i’-inch Icna~h of ~:H inch piinhle iuh- ADJUSTMENT

I~er Ilo~e ~uhina) o\´•cr ~hc´• The nirspeerl \alcl! in4irle ~he

unli pincli ~hc-c,pcn cncl ~irh a la!rci pin: c;liin. is ilchinrl the niropccrl

loll ~he ~uilinR lIlt’ COllL’l. pin un~il ~he com- The air6pccri z~ilch is inlU

pl.C4L;Ctl;lir within the actu;llcs Ihe ~he clcclric;ll 1lI prc~cnr I;lndin_e Su;~r

ait.~l’’cJ i’’’’"~"’’C hlain~nin r~rcsslll´•e on \\hilc´• on lhf illlJ ;ll

the 4\~ilCll Lllllil I.CLI.IICLiOll is comPlcLr~. To nJ- IiT’;. ~he rcJ cc~u´•

Illsl II1C ;lil.Sl~eC‘CI SW’IICh rcl~r Ir~ parognph 2~- lllls;lrc liuh~ c~n tht´• h~,I´•n is

sounrlcci ~he rrcar c-c,nlrc~i h~\nJle is placed

7.he up-lilnil s\\i~cll ~´•ill tile gc;ll´• il~ its -7--lliTS.

tcllaclccl ~he ~o

ils In~´•cre Lhe ~car. The rlonn Y()TE

\\’;11´•ninrr Hol´•n ;liso solllltls 1111´•ou~ll c;lbin
Iilllil ~ili s~op ~he ecar aclualinS morels

~pe:lkel´• eucl Ilrntiset.
~hc´• I\l.l,j~CI. I’OI.CC i~ CYCI.ICJ Ihe

rrcal´•~ in ~he Rclcl´• Lc~ \Vllitlll:ln_(;enrI.al switchrs cna br ;\c!justetl

ll.sIlllr tllu I,rc~cetlrlrrs:
nine TIlL’ e~er is in-

i. li4jtlL! .I ~;IICI. IIII~II(IIIICICT 1(1

;lic;lccl h~:
I".’S~U’C. :il~Pi!.;lir prc4~ul´•e l(1 illIcl ;ll

I, Illumlna~ion ol tllc´• pl~c´•n tlo\\ll an-
cap.

nunci;l~clr iieh~ and \i~unl inrlicn~cll

C INEI

:.-SEIVED BY A
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C’onnecl ~un ohmmclcl´• l,etween micrus- n~love again and cut and splice numhcrs 3

Icarls. atltl in a like

.t, incl´•eose the pressure ~(1’.775 7. and e.vtend gear t(1 reriTy prclper

incllcs oT wlltclnlltii diaphlaln closes opcra~ion ol. Ihe w;lminp lights.

micl´•oswi~ch.
32-80-00 -MISCELLANEOUS

4. Slowly decrease pressure until micros-

witch opens. 32-81-00 LANDING GEAR SHOCK DISC

.5. Adjust knurled hocl\r until switch closes at INSPECTION
;~II incrcnsillp pressure ol’i.775 .384 -.35’) in.

I~ Aircrali with tull lucl lo;ld and weiehr m

w;tter (,.5 7:-~ KTS. landing fear.
I,. Secure set screw and repeal step (5) A. Main gear shock discs.

times as speciliced. (I) C’l;eck gap btetween retaining collar
V.E.P. Illallul’:lclurctI switches nre T~cld a?jus- (A) (Ficrure 3’-’1) nnrl top rctoinine pi;;tc (B).
I;~hlc. Thc\r should close at 2.8 +:-.4 inches Allo~’ohle gap is I)´•I)() to 1).~1) inches.
wnlcr. Alliunl rlotlud screw hc;ld nn ccnlcr of

(2) Rcpl;lce disc~ ~llm e;lp mvt´•cds
switch to ol,tain con´•ec~ settings. the nllo\r~nhle tolerance. Use a sh;cck clise re-

placement tool (C’). PIN (;SE ()3(1011. (cllcl P/N
CAUTION

ME IZI). to rcmcn´•e and install main gear shock
Tile clil´•speetl sill’rty switch is tlesignecl to

opel´•clte within a speci~ied nlnge dnring discs. Use rcmcl~ahle pad Trclm tool as a guide

increasing I\il´•speecl oary. Due to Ilvsteresis oT cln top ol. shock link tu alien discs ns thccv al´•t´•

tile ;Issembly tile switcil MAY being compressed.
N()T riellctivate tile landing geal´• cil´•alitl´•v (.1) C’arclill application of the shock
until epproximiltely J~.S KIAS. Tills couid
allow tile lallrling geul´• to retr;lct if tllr

dise rcplacment 10(11 is recommended during rc-

&e~lr switcl! is inaclvel´•teatly plilcecl in tile placement (1T main gear shock dise to keep I’rom

UP p’,sition dul´•ing tile Inading I´•oll. damaging grease li~rings.

NOTE

Rel’t~r to prol,er electt’ic;ll schematic ~vllen

I´•eplacing with switches fi´•om ~ulother

monuf~ctul.er. A

32-60-04 DOWN LIMIT SWITCH WIRING

Some occul´•cnces ol’ the (;ear Actuc\lor stop-

pinp hcli,l´•e the "D()WI\I" light illnminatin_g can

he corrrected by changing the wiring connec- AD
Lions so the two intenlal switches wijl clperate
dil’li´•renl cil´•cui~s and thcrcli,re the "D()WN"

light will illuminate a Croc~ion of a sccclnrl prior
to the gear heing down and locked. The prucc-

dnres are ;Is li,llows:

i. place ail´•crali on j;\cks.
2. Remove I,elly panel li,r access to gear ac-

lu;~(ol´•;lnrl limit switches. r\li.(; SH()C’K nrse
3. Loc;lte "D()WN" limit switch wires (r, ca.) REPLAC’ER´•IENT T()()L APPLIC’ATI()N

and determine mclst ncccssible area in wire har-

ness. NOTE

(Wil´•es;ve numilclccl 20-1 thru 2()-~) Shack tlise I´•etention coll;ll´• sllonltl be instnlletl

J. Locate wil´•e numhcrs 2()-1 llnd 7()4. cut with the cll;lnlfer f;lcillg donn and folnnrd.

both at same location. Splice I to -1 and 4 to I.

.5. Move inch along wire B. <;car Shock Discs.

hundle. C’ut and splice numbers 2 ruld .5 in (I) C’heck for gap hcr~ccn retaining
cclllar (D). (Fiure ~--12) ;md top retaining

5illlle Illilllller.
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plate (E). Top retaining plate mast he in con-

I´•c~aining collar.

(2) Replace shock discs if gap is 1!
round. Use shock riise replacement tool (F).
P/N ~SE r)3c)~)lc). (olJ P/N MELZO). to

E
;uId illstall nose ~eor shock discs. Use remov-

ahlc pad from tool as a guide on top of

link to align discs as are being compressed.

NOTE

I)ilnension (T). (I;igolp ,72-22), is critical to

propel´•Ly locate nose wheel position. The leg
PAD

;Issonblies c;ln v;nr, line to mnanfi\ctorers

tolerclnces. where tile position for proper aose

r´•igging cclanot be met witlloot atiditional

spacers (S) bring usetl. The dimrtlsion (T) in

;I no locld ftllly extrndetl position slloulcd be;\ FI<;URE 32-22 NOSE C~EAR SHOCK DISC

noelinal 3.0 incites. Add spacers to either top REPLACEMENT
or Bottom of’ tile shock discs os needed. See

(I;i&ure ,f2-2()), p;lrugr:tpll 30-50-02. fi,r pl´•oper

steering/tracking rigging.

2. Raise aircraft on jacks shocks fully e.v- N(ITE

tended. For Nose <;ear see Section

326U-U2. (Figurr 32-20).
A. Inspect nose ~lacl main par shocks Tclr

cvirlcnco clT gap I~clwccn retaining coll;lr and

I´•c~aining plate. The clise prcloorl mast he great

cnoueh to nl(lintain complete wheel extension

Jurinp retraction.

B. Repl;lce shock discs Ihol h~we lost

I´•csilience.

C. Inspect retaining collar and bol~ fl,r

dcli,rma~ion. wear. ~uld cracks.

D. Replace defective bol~ and collar.

CAUTI()N
Hoth collal´•;lnd bolt must be replaced when

(,ne or tile other is defective.

E. Inspect nclse gear snuhher fi,r prclper

shock ;Ihsolbing action. Replace snuhbcr when

effectiveness is impaired--~he unit is scaled and

cannot be repaired.

32-81-()()
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AFT LIGHT SVITCH

ND UBii SVTICH

CABIN

WDR

~111 1 ~e CABIN
NB

UGHT

7
C~T
CABIN
UGHT

Fl<jURE ~j-1 INTERI()R LII;HTS

33-00-00 GENERAL DESCRIPTION circuit (lanrling ~Y:~Lui) located

AND OPERATION on the instrument panel in front (II the pilot.
Hiah intensitv strohe lights are standard equip- The switches are used t(, illuminate both land-

mc;ll cln M’~L aircraft. The liahrs are loc;lted ing r~ or either c,ne. as needed.

adjacent lo (hr wing tip navigali;~n tights and in- Two sets of inlr´•ric~r lieh~s art lucaled on thr

ccwpornted in the taillight assemhlv. Separate overhead panel. The ronclard cahin overhead

power supplies are utilized li~r each strclhe light lights are located hctween the pilot and co-pilot
and;lre l(lcated in each wing oulh~,ard section. seats and are actuated hv a three positil,n
mounted c,n inspection cover. and inside the switch. (rlim, off. lrright) located forward of

tailcone adjacent to the left rear inspection overhc;ld air ~´•ent.s on overhead panel. The pas-

cover. The sv.stcm is actuated hy a 1() runp cir- scnger compartment lilrhts are located ahove

cult located on the instrument the rear seats in the overhead panel and lire ac-

panel in front ol’ the pilot. ti~´•alccl hy a simil;lr three switch located

lights (rcd or green) are on adiaccnt and ah (11’ lor~nrcl cnl~in light switch.

each wing tip rorward st´•clicln: nl~ facing na\´•ifn-

tioll iih~x (clear) are located on each wine tip C~UTI()N

trailing edge. The lights are activated I~y a 7.~ These cnbin lights are connected directly to

the battrn’ throogh their switc´•llrs and will
limp circuit hrcaker/swi~ch on the in- ilinminate without tile master s~itcll ON.
stlumcnt r´•;~lr’i I? !‘rc~nl of the pilclt.
The I;lildll:41,::~l !lI!llts are II)L.LL1C’J ill

’dg’ (~1´• wings. Two I I(l.()r)() candle

scaled ht´•am hulbs are incolpl,ralcrl in

wine~. The lights are activated h~ twcl ’5 amj,

ORIGINAL,
i

RECEIVED BY ATP
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LAMP BULB REPLACEMENT C’HART

APPLIC’ATI()NS BULB PART NUMBER

(;l;lresllielcl Lights (;E_1;?7

post Ligllts ~;E 317

Mil, Light <;E 3~7

C’;lhin Intericlr Lights (;E 1818

Trim Flap Indicator <;E 317

<;oar D(lwn Light Indicatc,r) (;E 327

Tail position Light(WHELEN) A5(1,9-LJW1’91)

Wing Tip position Light ((;RI~IES)

Landing Light ((iE) (;E

33-20-00 INTERIOR LIGHTS A. Internallv lit instruments are not being

MAINTENANCE PRACTICES considered in this infilrmation.

B. Post light bulbs are replaced by pulling
33-21-00 -CABIN LIGHTS-OVERHEAD

hood straight out Irom post light base and then

LIGHTS pulling bu~ ~om this hooded portion.

33-21-01 -LIGHT BULB REPLACEMENT C. Insert new I>ull~ into hood and push
hood back onto peal light base.

I. Rcmcwe the light cover panel (2) (FicIure
D. Check Cor proper operation and hood

3.1-1) I’rom the headliner assembly(l) by remov-
oricnlalion.

ing screws
7. C;lareshit-lcl lights.

A. Remove outer housing by unscrewing
N()TE

Tile fi´•ant anti rear ligllt bulbs are replaced in from light assembly base.

tile same manner. B. Rcmo\´•e bulb and insert new bulb.

C. Screw outer housing back onto base.

Rcmcn2l ~uld replace the bulbs and check
D. Check I;,r proper operation.

~lr propel operation. 3. Trim Indicator Light.

33-21-02 -CABIN LIGHTSWITCH A. LCD indicator: remove and replace.

REPLACEMENT Flap indicator light.

1. Remove the cover (4) from headliner as- A. LCD indicator: rmo~’e and replace.

scmblv (1) hv removing the screws (3) hcllclin_g 5. Map Light

pancl;n place (Figure A. Place wrench on pat of elrp(lsed metal

housing on bulb assembly from receptacle.
NOTE B. Screw on new bulb assembly and

Tile ilircl´•cltt overllaltl ventilatic,n sptem has a tighten.
butterHg shut-off vnlve that nlust be fi´•eed

frost the panel prior to renloval.
Figures 33-2 33-3 are reserved.

2. The switch is a press and snap in G~
33-23-00 GEAR DOWN INDICATOR

and m;ly reyuire the bending of spring tabs ~o
LIGHT (FLOORBOARD)

I´•clcase Tor removal.

3. Discclnnect wire connections and replace 33-23-01 LIGHT BULB REPLACEMENT

new switch. C’hrck li,r prclprr clper;ltion.
L. Rcmnve lower hellv panel to cain accesa

Reassemble the panels. and \´•enliln~ion
IU liehlassrmhlv.

control ii’ applicable. to the headliner.
Remove and replace bulb.

33-22-00 INSTRUMENT/FLIGHT PANEL .7. Check li~r proper operation.

AND GLARESHIELD LIGHTS -I. Reinstall belly panel.

33-22-01 LIGHT BULB REPLACEMENT

i. Instrument panel lights.
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33-40-00 EXTERIOR LIGHTS

MAINTENANCE PRACTICES

33-40-01 TROUBLE SHOOTING EXTERIOR LIGHTS

TR()UBLE PR()BABLE CAUSE REMEDY

STRI)HE LI(;HTS

Lights inoperalivr. Circuit breakeriswitch Check Tor short circuit.

tripped. Reset circuit breaker.

Loose cclnnt´•cticln. (’heck and tighten
electrical connections.

Battery defective. Replace battery or use

external power.

Circuit breaker switch Check continuitv

dcleclisr. throu~h swi~ch:;eplace
if necessary.

Faulty power supply. Disconnect synch wires

to idcnlilir I‘aultv power

supply.

()ne bulb does not light. Bulb burned out. Replace bulb.

Power suppl~ inoperative. Replace.

Fixture not grounded. Check for good bonding
between fixture and

structure. Tirrhten

mounting screws.

Loose connection. C’heck all connections in

circuit.

Defective fixture Replace TLuture.

LANDIN<;/TAXI LIGHTS. NA~I(;XTION LIGHTS AND TAILLLC;HT

Lamp fails to light. Circuit breaker/switch C’heck for short circuit.

tripped. Reset circuit breaker.

Lamp burned clue. Replace lamp.

Loose connection or -L~iehten connectic~ns and

Jelecri~´•e wire. check wire circuit con-

tinui~!´•. Replace dr

repair wire if neccssal.

C’ircuit hreaker,’swilch C’hcck cc~nlinuit\´•

thrclugh s\vitch. Replace
if nrcessarv.

.13-111-1)1)
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33-41-00 STROBE LIGHTS

MAINTENANCE

The strclhe light power supply requires a 28

VDC input across the red and black wires. Reel

is pclsitive luld black is negative. or common.

The voltage li,r the strobe light is supplied
through Pin I and 3 or the power supply cc~n-

nce~ol´• with Pin as the trigger pulse. The

slrt,be light assemhlv is a poued ussembly and O O
cannot he repaired.

TK()UHLE SHI)OTIN(; AII)S 2
Wiles no lights al´•e tlashiag:

I. C’heck circuit breaker/switch.

L!. To clrlrl´•nline pclwer supply or Ilashtuhe O
prohlenls. lirst check the input vclltage to the

pl,welsuppl!´•. The red and hlack line O
~ea‘ iSP

hil\~c’X VDC’. II’ no voltage is present check Cor

shol´•ted power leads or tripped circuit breaker. 1 POWER SUPPLY

When ose li~llt not Iluslling: VIEW LOOKING UP- LEFT WING
L. To detclmine power supply dr nashtube IISPECTIOH COYER-TIPICIL

pl´•c,blems. lirst check the input voltage to the LOCITIOH-RIOHT WlnO

power supply. The red and black line should

Ila\e ~H VDC’. II’ no voltarre is present then FICJURE 33--1- STR()BE LI(;HT P()WER

clleck I;,r shorted power leads. blown inline SUPPLY

I~lscs. l,r circuit breaker. II’ input voltage is

present, then disconnect the connector to the WARNIN(;

Ilashtubc. -I(I()-S()I)VDC should he prcscnl
High voltajie is invalved in tile circuit between
tile power supl,ly and strobe light assmlblies.

across Pin 1 ;cnd 3 or the power supply. IC no~. Although a blercl-oFT resistor is incorponlted
the power supply has no output and is del’ecrive. in tile powrr supply circuit. tunl the r.ontrol
Turn oil’ m;.lster switch. switch for the strobe lights ()FI; and :Illow at

II’ vol~uge is present across Pin I and.3 (1T least 20 minutes to elapse Drier to

the po~´•cr supply. connect a known good Ilash- disr´•onarcting tile cables ;It tile power supply
or strobe light ;Issemblies before Ilandling

lulle to tile pr,wer supply. If gclod nashtutle either of these units in ;lav wclv. Ftlilure to
I;lils t(1 ol,er;lce. powel´• supply is II’ obsel´•ve these pl´•ecnutions mev result in

good Ilashtube operates. the Clashtube is derec- ph2.sical injul~ from electricalshuck.

tive. Repl;ice nashtube.
C. Disconnect wirine harness between

33-41-01 POWER SUPPLY UNIT
power supply and strobe iiph~. (See warnin!

REMOVAL OR REPLACEMENT above).
I. Wing lip strobe power supply. D. Remove the screws securine the

A. Ciain access to wing tip power supply power supply to the inspecricln panel and

through bottom inspection cover (1) near wing remove the unit.

lip (See Figure 33-4). P(lwer supply (2) is 2. Tail strobe light power supply.
attached to this inspection cover. A. (iain access to this unit rhrounh the

B. Disconnect wiring connections bc- inspection co~´•cr cln the afi. Irl’r h;uld side oC the
twcen switch and pclwcr supply. tailcone. The power supply is physically

mounted to this inspection cover.

B. Discclnnec~ the wirine connections he-

Iween the and the power supply.
C. Steps B thru D. and Wanling ol’

paragraph 33--1l-t)l. L. apply li,r removal (If this

power supply unit.

3.3-J 1-(x,
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33-41-02 POWER SUPPLY UNIT WARNINCI

.INSTALLATION High voltage is involved in the circuit hefween

The i!lstallalicln (1T an!; ~,1’ the pc~\r´•er supplies is
the power soDpl~ ;Intl strolKlight ;Issenlblies.

.i\ltllougll a bleed-elf resistor is incorponlted
II rc\´•cne scqucnce ~ll’tht´• rcmoM1 pl´•ocedurcs. i,, tile power supply circuit. turn tile cuntrc~l

switch for the strobe lights OFF and allow at

C.i\UTI()Fi least tl) minutes to elapse prior to

STR()HE LI(;HT \VIKIN(; An incorrect disconnecting the alhles at the power sapplv
of tile n´•il´•es ;11 eitller tlle power input or strobe light ussemblies and l,ef(lre ilundling

ol´• I,ehveen the strobe light Ilssem8iies and the tither of tllese units in tiny wnS~. Fuilure to

lio\’el’ soppIv unit will canse a reversal of ol,serve these precaotions mav resnlt in

p’,laritv tllat I´•rsnlts in serious component phgsical injury front electrical shock.

tlnmnge arld li~ilul´•r. C’ilre nlnst be taken to

ensure that the r´•rtl wire is connected to D. Disconnect the ~irinrr harness plug
positive po~’rr;lntl rite i,lack wire to yl´•ound. and rcmclve the Ilash~uhr assemhlv.

E. The nash~uhe asseml~lv must I~e
33-41-03 STROBE LIGHT

rc;llilccd it delcrnlincd tII be had: the
REPLACEMENT

i~ in place and is not renciilv remo\‘e-

I. Winrr~ir, light. al~le Irclm the assemhlv.
r\. Rc´•mlne Illr‘ ~rinp tip lens II)(Figure

F. II rrqulrtl;. the cleilr Icns can he
.7.7-) to !aitl ~crc.ss I~, mclilunclioning sl;obt:

rcmoveci Irom the nashtuhe assembly hv remo\´•-

light. itlrr the 1~o lens retaining scrcw.s (7j, Fig.
B. Remove screws (21 holdine the na~´•iea-

,,ld pulline the lens Iree Cur replacement c,r

[igh~ lens and the screw (3) hek,w
cleaning.

tile Ilash~uhe This will ;tllow the lirrbt
(j~ Install the nc~.ztrohe lirht assembl~ in

asseml~lv (J) and moun~ine dale (5) to he olremo\´•al.
pulled away ~’rom lip rih.

_.

Tail stro~e light rcmcnill.
C’. Remove the two screwz (r,) from the

To gain access the wire harness and
heck side (1T the mounting plate. a,nnccrions Irom the pcl~er gupplv rotate the

rclund ~ccess a,\´•er (1) !~n the lower Iclt side ol

117e =r;lncnnare stinger (Figure ~.7-h).

7 j-v

4

3
2

ri 5

1

FI(;CIRE 33-5 WIN~; TIP LI(;HTS

~3-4 1-11~
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j\l

g7~
i

FIGURE 33-6 TAIL STR()BE LIC;HT ASSY.

B. Disconnect strobe wiring barness con- H. Replace complete nashtuke assembly

nector from strobe power supply harness. (5) if strobe light pclrtion is malfunctioning

C. RcmcJve the connector plug (2) from The Ilashtube is nclt a repairable component.

the.slrohe light wiring harness leaving the pins i. Place bulkhead grommets at relative

a,nncclrd to the individual wires. positions cln new hilrness. after plug is

D. Tie and tape a strong small diameter removed from new harness.

cord. 4 to 5 feet long, to the entire wire harness J. Tie and tape cord to new harness and

after plug has been removed. carcrullv begin to I’eed wire and grommets back

E. Remove the two screws (3) that secure to their positions.
the strobe/tab light assembly to the rudder (J) K. Place all grommets in the bulkheads.

and pull the Light assembly out so it clears the Reinstall plug (2) on new harness and secure

mounting hole. the strobe light assemblv to the rudder after

F. Carefully hegin working the wire har- prop" p0sitionin_e ul ~aske((6). Irns(7) anJ

ness through the empennage and rudder retainer(8).

bulkheads until the wire harness can be pulled L. Connect the completed harness and

through the light mounting hole in the rudder. plug from the strclbe light assembly to the har-

The rubber grclmmets at each bulkhead will re- ness socket from the strobe power supply.

quire removal frclm bulkhead but leave attached M. Check prc,pcr clperation.

to wire harness. See (Figure 33-(,) for this N. There is sul’licicnl wire n\ailal~le to

detail, pull this strobe light assembly out the rudder

Pull light a.ssemhlv and entire wire attach hole.

harness through mc,unting hole in rudder.

DO NOT PULL THE STRONG CORD ALL

THE WAY THKOU(;H ACCESS PANEL

HOLE. You will need this to pull the new wire

harness back in place during inslalla~ion.

Remove cord From wire harness.

.3.3-Jl-03
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A. Remove the wing lip lens (1) (Figure 2. A~ Position Light

33-5).- A. Remove two screws that secure

B. Remove the t\vo screws (2) holding the aluminum cover to wing Lip (2).

position light lens in place. B. Remove clear lens (3) gasket to gain

C. Pull the lens (red dr green) from access to light bulb (4).

mounting plate (5) and remove the lamp (8). C. Pull light bulb (with special puller if

D. Install new lamp into base. needed).

E. Reassemble the light assembly in D. Replace with new lamp c9r reassemble

reverse sequence. light assemblg in reverse sequence of removal.

i-pCTCTO

i

4t´•.

FWD

VIEW LOOKING: DOWN

ON LEFT’ WING TIP’

FIC;URE 33-7 AE~ POSITION LIC;HT

33-42-()1
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34-00-00 -GENERAL 2. Pilot system hose inspections. Alter the

All instruments are grouped or! the shock pilot system is checked leaks. inspect the

hose’ seclic,ns for signs of deterioration. C’heck
mc~unlctl panel directl’ in I’ronr of the pilot.
Flight instruments are operated by: ~I)

all tubing for briUleness. checks or cracks par-

ticularly at the bends or connecting points.barometric pressure or barometric impact air
When new hose is installed. recheck the svstem

pressure dill’crcnces. (2) variations in electric
for leaks using the PITO’I. SYSTEM LEAK

current due to mechanically varied resistance.

(.31 rcli´•rcnce t(, the earths magnetic field or (4)
TEST procedure above.

j. Static system cleaning. Blow low air pres-aircrarr electrical power.
sure (10-25 PSI). throurrh the lines from the dis-

The nlarechicld must be removed and wiring or

connected line at the airspeed indicator to theplumi~ing rlisconnected c,n many of the nicrhl in-

strumenls thev can be removed. "I"Lic ports. Cover each static port separately

Rcmo~c´• Lrlareshicld attaching screws. center
whc" blowine to insure that each line is clear.

Instrument error or possible damage may result
post cc,\’er screws and carefully life center post

if even one port is clo~rd with dirt or foreign
cover ;Incl ~l;lreshiclrl Trom thk panel. Disccln-

matter.
ucc~ tile ~lnreshiriJ lirrhts. Reinstall the

L~L;ireshicld In reverse sequence.
CAUTION

34-10-00 PITOT STATIC AIR NEVER PLOW AIR tllroueh the line

PRESSURE SYSTEM TOWARD the INSTRU~IENT panel: to do so

~vill seriously damage the instruments. When
Static pressure instruments are extremely sensi- blowing buck through the line from the
ti\te to pressure changes; therefore. the pitot instrument panel. make sure that no air is

and static zvstem must be kept free from m(,is- blown into tire instruments.

cure and c;hsiructions. Drain the and

static systems after humid or wet weather. IT in- J. Static system leak test. The static system

stnlmrnt operation is erratic or inoprrari~´•r should be checked ror leaks in accordance with

alier draining. perk~rm the rollowing: the instructions in Federal Aviation Regulation

I. Pitc,t system leak Lest. (Make sure lLlrlster 91.171.

switch i.e ()FF and (;ear Control is in D()U’N
CAUTION

To avoid damaging either the airspeed
A. Slip end of a short rubber hose over pi~c,r indicator or the iandillg gear airspeed safety

tube. switch un rquoi pressure should be applied to

B. Close open end of hose: slowly rc,ll up the pitot side of the indicator while leak

hose until airspeed indicator reads 15() KIAS. testing the static system.

C’. C’lamp hose and hold for one minute.
5. Alternate static source. An alternate

D. if airspeed indicator falls more Ihun
static source valve is provided tc, change the

10 KIAS. within one minute. check system
static air source from outside the aircraft to in-

leaks and tighten line littings. side the cabin. The valve is l(lcated on the
E. Repeat steps B. C. and D until nh!ain-

lower panel immediatrlv to the left of the pilots
ing less than a ]I) KIAS indicator reading drop. control column. Air.sneed indicator and al-

timr~er rcaclin_es will be sli_ghtly aCfected when
CAUTION

using the alternate static source.
Release tile air pressure slowly 12v clnrollini:

tire rabbn´• tubing. a sudden release of the air

pressrtre nlay danlage dr airspeed indicator.
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34-10-01
HEATED PITOT TROUBLE SHOOTING

TROUBLE PR(~BABLE CAUSE ‘REMEDY

Tube does not heat or Switch circuit breaker Reset circuit breaker.

clear itself ol’ ice with tripped.
switch on.

Open circuit. Repair.

\oltage drop be- Check voltage at pilot
tween ha~tcrv and piler head.

head.

Heating: element burned Replace pilot head.

out.

34-11-00 -AIRSPEED INDICATOR

Registers airspeed in knots. Air pressure dil’lerence between impact air. pilot tube. anti

st;llic air (slatic ports on each side ol’ the aircraft tailconc) operates the airspeed indicator. An eleclri-

cully heated pirot head prevents ice obstruction in night.
The airspeed indicator dial markings are as

Radial Red Line 195 KIAS

Yellow Are 17C 19 KIAS

<ireen Are KIAS

White Are 57-lll)KIAS

N()TE

See Section 27-95-00 for stall wnnlinl! s~stems.

34-11r01 AIRSPEED INDICATOR TROUBLE SHOOTING

TROUBLE PR()BABLE C’AUSE REMEDY

Instrument pointer does Leak in instrument Check Cor leak and seal

not indicate properly. case or in static lines

lines.

()bslruclion in pitot tube. Clean out obstruction.

Instrument pointer oscil- Leak in instrument case C’heck for leak and seal

lates. or in pilot lines. lines.

34-12-00 -VERTICAL SPEED INDICATOR

Converts barometric pressure changes within the static port lines to ;lircraft ascent or de-

scent rate: readings are in 1’L~cl per minute.

This instrument has a single needle and two adjoining scales th;lt read from to ~1)()1) I’ccl

per minute. top side klr ascent rate and bottom side li,r descent rate. The recessed. slotted

the lower left of the instrument case is used to zero" the indicator when the aircraft is on the ground.

.tJ-lO-~l
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34-12-01
RATE-OF-CLIMB INDICATOR TROUBLE SHOOT1NG.

(VERTICAL SPEED’ INDICATOR).

TROUBLE PROBABLE CAUSE REMEDY

Pointer does not set on Aging of diaphragm. Turn setting screw to

zero. reset pointer at zero.

Tap instrument while

reselling.

Pointer fails to respond. Obstruction in static line. Disconnect static line

(Includes water) from instruments.

Apply low pressure air

(10-25 PSI max.) to in-

strument end of static

line. Check both static

ports for air now.

Depress static drain

valve and check for

water. Keep depressed
until air is free of mois-

Lure. Reconnecl static

line La instruments and

leak check.

Pointer oscillates. Leaks in static line. Disconnect all instru-

ments connected to the

static line. Check in-

dividuai instruments and

test installation for leaks.

Defective mechanism. Replace instrument.

34-13-00 -ALTIMETER

The altimeter operates by absolute pressure, and converts barometric pressure to altitude;

reading is in feet above mean sea level. The aldmeter has a Tu~cd dial with three pointers to indicate

hundreds, thousands, and Lens of thousands of Feet. Barometric pressure is sensed through the static

vents. A knob adjusts a movable dial behind a small window in the face of the main dial to indicate

local barometric pressure. This corrects the altimeter reading for prevailing conditions.

34-13-01 ALTIMETER TROUBLE SHOOTING

TROUBLE PROBABLE CAUSE REMEDY

Excess scale error. Improper calibration ad- Replace instrument.

justment.
Excessive pointer oscil)a- Defective mechanism. Replace instrument.

Lion.

High reading. Static pressure system Eliminate leak in static

leak, pressure system.

Selling knob is hard to turn. Wrong lubricant or lack Replace instrument.

of lubrication.

W-12-01
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ALTIMETER TR()UBLESHC)OTINCJ (CONT)
Inner I´•ercrcnce marker Marker out of engage- Replace instrument.

I;lils to move when selling mcnl.

knol, is totaled.

Setting knell set-screw is Excessive vihralion. Tiphtcn instrument

lul,se dr missing. screw if loose. Replace
instl´•ument ilscre~ it

missing.

Cracked or roost: cover Excessive vil,ration. Replace instrument.

glass.

Dull or discolored Age. Replace instrument.

luminous markings.
Baromcll´•ic scale and Shili in mechanism. Reset pointers.
IcCcl´•cnce markers are out

of with

pclinlcrs.
Barometric scale and Slippage of malin paris. Replace instrument.

reference markers are out

ol’ svnchronizalic,n.

34-20-00 DIRECTIONAL GYRO

COMPASS

This electricallv driven instrument indicates tile hcarlin~ rcl’crcncc. The knol~ is used tcl

reset h;lsic directional hcuding. (See Troul,le Sh~loling C’hnrl. li,r mnintenrlnce instructions.)

34-20-01 DIRECTIONAL GYRO TROUBLE SHOOT1NG

TR()UBLE PROBABLE C’AUSE RE~IEDY

instrument d(les nclt indi- No electrical power in- C’hcck Power ()n Illur.

care. sll.umcnl. C’hLeck to sec if is

gctlina to (!lstrument.

C’clrrect eIectric;ll

prd,lcm. Replace if

necfssarv.

Excessi~’e vihration. Test with vihromc~t´•r. II’

vil,ration amplitude is

more than .()t)-I inch. cx-

amine shock moun~ines

In see if connecliclns are

reslriclincr instrument.

Inslrumcnl is slu~ish. Defective mc~hanism Replace instrument.

(worn or dirtv pi\ots and

hcnrings.)

Di;ll spins conlinuclusl: in ()pcra~ing limits I:a\´•e Reset ihe instrument

clue direction. hccn c.uccerlccl wi~h ~he aircrali in Ic\´•cl

Ilighi.

Defective mechanism. Rrnlnce instrument.
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34-21-00 -TURN COORDINATOR

A e!so instrument that indicates coordination and r;lte or turn. This ins~nlmcnt is
electricallv driven.

34-21-01 TURN COORDINATOR TROUBLE SHOOTING

TR()UBLE PROBABLE CAUSE REXIEDY

Pointer rails to respond. Forei_gn matter lodged in Replace instrument.
instrument.

No electric current. Check voltage at inslru-

ment.

Bar does not set level. C~imbal and rc~tor assemb- Replace instrument.

Iv out ol’ halance.

Pitied or worn pivots or Replace instrument.

hearings.

In low temperature. har ()il has hecome too thick. Replace instrument.
lilils respond c,r

responds sluggishly and

with inzullicient dellection.

InsufCicirnt hearing Replace instrument.

clearance.

Bar sluggish in returning icl Oil or dirt ~crween damy- Replace instrument.

level ;Intl not set on ing pistons and c~linders.

level when s~ationan´•.

Excessi\´•e clearance he- Replace ~nstrumenl.

tween n,lor alld rotor

pivots.

34-22-00 MAGNETIC COMPASS

The magnetic compass dial. graduated in increments. is encased In a liquid filled

glass and metal case. The unit mclunts on the stainless steel winndshcecd center the

~larcshicld. The compass should he swung and compcnsa~L´•rl at each annual inspection and when-

new equipment is installed. To compensate ror y-~ deviation. acijus~ Icli

h,r E-W der.´•i;t~ion. adjust right screw.

Drgausing of the lul,ular structure mav he recluirt´•d ir cl~mpass cannot lie compensated
u~le hin limits. i.drerullv go c~vrr the entire stceistructure ~\´•ilh dc´•sauscr Il, r~´•IJual man-

tlctism. Recommend Armature C~rowlcr to rlcgause steel structure.

NOTE
Refer to S.B. XIt0-150A. Instruction III. fi,r drgausine p",cedul-e´•j.

NOTE
Ulleck for outside magnetic intluences if e~cessive compensation is recluired.
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34-22-01
-MA~GNETIC COMPASS’ TROUBLE SHOOTING

TR( )CIB LE PR()BABLE CAlrSE REMEDY

Exccssi\´•e card error. C’clmpass tlot properly Compensate instrument.

compensated.

Exiernal magnetic inter- Locale mngnelic intt.r-

Icrcncc.
L

lercnce an;l eliminate ii.

pussihle.

Excessive card oscilln-

lic~n.

Improper instrument Align instrument.

mounting.

Insunicicnr liquid. Replace instrument.

Sluggish card. Weak card magnets. Replace instrument.

Excessive pi~´•cll I’riclion or Replace instrument.

bn,kcn jc~cl.

Ins~l´•umenl too hea\´•il~ Correct excess cclmpcn-

compensated. sation.

Licluitl leakage. Loose hezel scre~s. Tighten scre~s.

Broken cover glass. Replace instrument.

Dcli´•cli~e sealing gaskets. Replace instrument.

Discolored luminous mark- Age Replace instrument.

ia~r,ol´• discolored damping
licluid.

Del’rc~ivr light. Burnetl clul lamp or Check lamp or wiring
broken circuit. continuity.

34-23-00 ARTIFICIAL HORIZON

The elcclrically-powered horizon ~ro indicates aircraft attitude relative to strainh~

;~nJ Ic\´•cl Ilight. Mainten;lnce is simil;lr to required li,r the Jircclionnl Ir~ro compass

34-23-01 GYRO-HORIZON TROUBLE SHOOTING

TR()UBLE PR()BABLE CAUSE REE~IEDY

Holizcln bar does not No electrical power in- C’heck Power ()n nag.
Icspond. strument. C’clrrect electrical

prohlem. Replace in-

strument ir necessarv.
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DcTt´•ctive i~lcchanism. Replace instrument.

Del‘ecti~e mechanism. Replace instrument

Excessive ihraliun. Test II’

amplitude is ml.lre than

.c)t)J inch. examine Instal-

lation to determine

whether

rcstriclinv mo\~cmcnt l,r

instrument. Euamine

shock mountinrrs and

replace iC ncc~ssarl

Replace instrument.

Excessive Test with vihl´•nmr~cr. IT

amplitude is mc~re th;.ul

.(H)´•l inch. examine

lation to determine

whether connt´•clic,n\

rcstricline movement or

instrument.

Shock mounted panel is Examine sh(lck mnunt-

conlaclin~ 4tructure (in- ing and replace ii’ necfs-

aderluate i´•!car;lncc). Far~.

34-90-00 MISCELLANEOUS 34-90-02 OUTSIDE AIR TEMPERATURE

INSTRUMENTS
Provides the witll the free stream outside

34-90-01 CLOCK air temperature in dcrres centigradr.

Various ch~ck options are a\ailal~le. The srand-

arcl clock Is mounted in the leli side (1T the in-

F~rumcnL panel.

QRIGIP~IAL AS

I I

RECEIVED Fiv
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35-00-00 -GENERAL WARNING

Proper safety measures must be employed
The nxyacn system is an optional installation Tclr ’whfle oxygen system maintenance is being
seri;ll number 20-0001 and ON. The svstcm performed or a serious fire hazard will be
consists of a 76, 77.1 or 115.7 cubic ft. cylinder created. Avoldmuking sparks and keep (111

located in the tailcone immediately aft of the burning cigarettes or fire away from the

baggage compartment bulkhead. A reducing vicinity of oxygen. Make sure that your
hands, tools, and clothing are clean,

valve and an altitude compensating valve are particularly ~vith respect to oil or grease, for
connected to the cylinder to regulate the oxygen these WILL IGNITE upon contact with pure
now for a given altitude. Lines connected to oxygen under pressure.

the altitude compensating valve distribute

aviators oxygen to the pilot and passengers.
The system is activated by the control knob

35-00-01 -RECHARGING PROCEDURES
related to open the reducing valve. A gauge,
located on the pilots arm rest adjacent to the

control, indicates the pressure of the cylinder.
When the cylinder is Full the pressure will indi- WARNING

Oil, grease or other lubricants in contact with
cate 1850 P:S.I. at 21 degree C. (70 degree E).

oxygen create a serious fire hazard, and such
The system is serviced through an access open- contact must be avoided when handling
ing I;cated ah of the baggage compartment oxygen equipment.
door. Standard refill ftttings are required to fill

the cylinder with aviators oxygen. (Spec. No. WARNING

MIL-i)-27210). NO SMOKING when refilling oxygen cylinder,

a

CYLIHDER II B -3

TO
OUfLRS

4

Illustration may not he an exact representation of

the oxygen system installation(if inslailed).

FIGURE 35-1 OXYGEN SYSTEM

35-00-00
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cylinder should not be used to high pressure test using cylinder pressure.
Ic~s than II)I1 P.S.I.: cont;ullinati(,n may cjccur to Using the supply gauge on the pilot’s side wall.

the cylinder antl \´•al~e. The valve must he nc,te cylinder pressure. There shall he no pres-
luIJ the cylinder cleaned and in-r sure I;,ss alier.31) mimrtes. If leakage esists

spected ii’ LlliF apply h´•iIL-L-ZS567. leak test solutic,n to

Relill the c!llinrler with aviators o?rygen suspected areas. After test. wipe clean and dry.
Spccilicn~ic,n No. MIL-()-2721(). through the Make necessary repairs and retest.

t.).vygell Scr\icinrr AccL´•ss Dl,or (I) (Fi~;re 3~- .5. O~en system pur~ing. Offensive odors

I), No speci;ll fi;tings are reyuirecl for this ser- mclv be removed from the oxygen system by

\´•icine. se\´•ccrrtl types of standard oxygen pur_gin_g. The svstem should also he pur,ged any

:Ire in use ~uld a cclmpa~ihle fittinlz For lime the lines are left open and suhjecl to con-

the Scott Recharging Val~´•e (7) must be ;sed. tamination. Puging is accomplished by con-

kloonc\. P;N 87();3~.51501 o~vncn recharge hose nectin_g a recharging cart into the system and

asscml;l\r is recommended. permitting o.uy_gen to nI,\i´• through the lines and

.1. The c\tlinder contains 1850 P.S.I. at 21 clutlcts until any offensive odors have been car-

Jcul´•ccs C. (jl) degrees F.) when fully charged. ried a\vav.

Tc;npcrarure has ;.m nll~cl (In the correct cl;arrr-
ing pl´•essure: See Section 12-10-(W and (Fi_gure WARNINI;

IZ-I) li,r prcssul´•e vs. temperature charging Av"id making spl\rks and keep all bunting
cigarettes or fire awav from the vicinitv of the

pressure. airplane when tile ouilets are in use. inspect
the filler connection for cleanliness before

attaching it to the tiller valve. ~Iake sure that

vaul´• h;lnds. tools. and clothing are clean.

particnlnrl?t from grease and ail stains. for

35-00-02 MAINTENANCE PRACTICES these contaminnnts will I(;NITE upon contact

(Ref: AC 43.13-1A,chap. 8, para. 363) nitllo~en.

I. The cotl~l´•cll c;lhle 1,7) (Fi~. 35-1) is at-
The follo\ving procedures are recommended to

tachecl to :la actu;ltine ann (4) on reducing
purge the svstem:

valve (5). This cable is loured through various
A. Connect a recharge cart to the filler

bulkheads along the Icl~ side panel to the con-
valve. Set the cart pressure regulator ~(1 deliver

The control is a
50 PSI to the s\rstem.

push-pull c;ll~le ;Isscmhly ~hat is activated hy a
B. Plurr;n an o~en mask at ench outlet

knob assemhlv. The supply gauge (7)
in the cni~in.this control indicates the

pressure ol’ o.uvgen u\vilable in the svslcm.
C’. ()pen the cabin door and place the

Tile pilots SI co-pilots clutler 18) and rear
control knc,h in the hallopen position.

D. Allow the system to purge for one

passenget´• clullcts (o) should I!e inspected li,r
hour. If an offensive odor still lingers. continue

cl;lmage ;uld cle;ulliness during servicing.

3. Inspect the individual masks. and purging the system for an addili;nulhour. II.

such odors still remain. replace the supply
lil~ings li,r d;lmage.

cylinder. After the system has heen adeclualelv
4. ().uy~cn system lesl procedures. Remove

purged. remove the masks from the outlets. turn
line liom rile and ~lug Ihr line.

Ihr contnll knob to Ihe closrd pmilion and srr-

C’ap open regulator port with a clean plastic
vice the svstem as described in ~B(1()-01.

c;lp to prevent ol’ the regul;ltl,r.
()~icren cvlinder removal. The o~cn

C’l,ncluct the I~lw plessule svstcm leak test usina
cylinder is i;,cale;i in the tailcone aft (II the I~tlg-

a 7() II) PSI os~acn supply plugged into one

gage compartment bulkhead. Access to the
ol’ the cabin outlets anrl a test gauge plugged

cylinder is obtained thru the radio compartmenl
into ;ulother outlet. Apply 711 10 PSI 1o Ihe

access door on the left side of the aircraft be-
avs~cm. minutes Ibl´• the ~\alem to srahi-

hind left ~’ing pcat.li7e. rcmcn´•e o?npcn auypl!´•. The drop in prc.s-

sul´•e after 15 minutes shall not esceed Ij\’e

PSI<;. Remove temporary plug lund ensure that

the cvlindcl´• is chluged to capacit!. C’onduct
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WARNINCI B. Remove caps from lines and carefully
Keep pre, ci&clrettes nnd sparks a~lv from the inspect all connections for damage or any
vidnfly of tile oxygen cylinder. ()il-dnd grense foreign substance before connection to the new
will I~NITE upon contact with o?c,vgea under

cylinder and valves.
pl´•essure.

C. Connect all lines to proper fitting and

A. Place pilots knob to the closed posi- connect the control cable (3) to the arm (4) on

Lion. reducer valve (5).
B. Crain access to the cylinder through D´• Charge the cylinder, if required, to the cor-

the Inr~e radio compartment door. rect pressure, see recharging. table on (Figure
C. Slowly loosen the supply line Glrings at 35-2).

the cylinder valves, (rcfercnce Figure 35-1), to E. Place the pilots contol lever/knob to

I´•elieve any pressure that mav exist in the supply the- open position and plug oxygen mask into

lines. Alier pressure is relieved. remove the the pilots outlet to check for proper system
lines, operation.

D. Disconnect the cclntrol cable (3) from F. Repeat this checkout procedure for all

the arm (4) on reducing valve (5). outlets.

E. C’ap all open lines and regulator opcn- (j. Test the system for leaks per leak test

ings with clean metal caps, check, paragraph 35-(H)-02. D.

F. Note relative position of regulator val- H. Rcinstall the radio compartment ac-

ves and control arm prior to removal. cess door.

Loosen the clamps (II) retaining the

cylinder, while supporting the cylinder, and NOTE

c;rrCullv rentove cylinder and ree;lalors~ from ()xygen cylinders must be hvdrostatic tested

everS 3 years in accordance ~ith DOT Code of
its Dosilion. E’ederai Regulations,Title ´•1Y.chup. i, para.

7. Oxygen cvlinde~ installation. 17334.

A. Place new cylinder and regulators into posi-
tion in clamps and secure. The new cvlinrlcr

should be positioned with regulator valves and N(ITE

control arm in the same position as the M""i"’um life for composite oxygen cylinders
is 15 years,removed cylinder assembly components.

NOTE

h3uximum life for light weight steel ox~en
cylinders is ZJ years.

35-UO-U’
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CHAPTER 37

VAC’U~lh´•I

LIST ()F EFFECTIVE PA(;ES

C’HAPTER

SEC’TI()N

S Cr BI EC’T PA(;E DATE

.37-EFF/C’( )NTENTS I.’~BLANK ..3-,v,Y

.1 ..3-,Y,Y

-I .2-lu8

TABLE()F C’()NTENTS

C’HAPTER

SEC’TI()N

SUB.IEC’T.......... S~IB.IEC’T .............PA(;E

...........(iENERAL ...............Z

27-EFF C’()NTENTS
P~lge I:ZBLANK



M()()NEY AIRC’RAFT C’()RP()RATI()N

M()DEL M2()L

SERVICE AND MAINTENANC’E MANUAL

37-00-00 -GENERAL

The Moonc\r M70L(Moonc~PFM) JOL’S n(ll h;I~C LL ~IICLILIIII SVSICIII ill.2(;lll~lli(ln. All ill-

s~rumcnlalion is elecllicallg dri~en. jirecll!;l,r nr ac~iralrd pitc~r/sr;lrir air.

P~ure 3
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C’HAPTER 3’)

ELECTRIC’AL PANELS AND C’()MP()NENTS

TABLE ()F C’()NTENTS

C’HAPTER

SECTION

SUB.IECT.......... SUB.IECT .............PA(;E

...........(;cncral ................5

Inslrumcnl and C’on~rcll Panels

Flighrlnsrrumcnrs
3’)-1()-02 Avionics EquipmL´•nl .5

,3’)- 111-11,7 En.inr Inslrumcnls and C’ircui~ Bratkcrs

Flight InsIrumcnr Panel .6

Enainc- h´•larlule (;auecs.......8

En~ine M(ldule C.heck

3L)-11-11.7 EI1Eine Module irouhlcshu~,linp II)

L;lnclinp (;car S~srcm It)

.1’)-12-1)1 Lendina(;car S~ilch It)

.3’)-12-112 L;lndine (;cel´• S;lli´•r~(,vcrride Swi~ch

Pallcl II

Annunciator P;ulcl II

EmcrLecnc~ Transmillcr(ELT)SwiIch I I

.3~- 1.3-0.3 Inalrumcnl and Rorli~l Liehr Conlr(lI Bos IZ

C’icor Ligh~cr 12

Equipment Rack IZ

.3c,-C‘( )NTENTS

Paec .3~1BLANK
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SEC’TloN 2’,

ELEC’TRIC’AL PANELS AND C’()I\~IP()NENT,’;

LIST ()F EFFEC’TI~’E PA(;ES

C’HAPTER

SE~’TI()N

SU B,I EC’T PA(;E DATE

1.~’BLANK .2-~8

3’,-C’onlrnl.F 2~-IBLAI\IK .2-XH

5 .2-,Y,’(

(I .2-,Y,q

7 .2-8H

X .2-,YS

.2-XX

I(I .23-,YX

II .2-~X

I’ .2-cYS

3’,-EFFEC’TIVIT~’
P;~ec I;ZBLANK



M()()NEY AIRC’RAFT C’()RP()RATI()N

M()DEL I~IZI,L

SERVIC’E AND MAINTENANC’E MANUAL

39-00-00 -GENERAL which insrrumcnr will he installed in a gi~´•en

Ths panel is di\´•idcd in~o illrce Il;lsic
I"’;’li"".

Sec Sccticln ’)I Ibr Elcclric;ll System Hardware
8n’uping: (I) Insrrumcn~s.

Avionics/Radiio P;ulel and (3) C’ircuil ;unJ Schematics.

Panel. The IliSh~ inslrunlenl panel i!, sh~lck 39-10-00 INSTRUMENT AND CONTROL
mouo~cJ. The radil,;a\ionics panel PANELS
has indi\´•idual racks Ihr lhe compclncnls and are

ol’ Ihe quick rcmo~nl L!vpc. The ciicuil hicakcr 39-10-01 FLIGHT INSTRUMENTS

panel is l(lcaLeJ in a rcla~i\cly quick rcmo\ol i. Rcmo~;ll.

p~ulel which is l(lcalerl to Ihe riglll or rho co- Rcm~n.e the screws nrl;lrhinp Ihe

pilol. ulolcshhclcd: carclilllv lili elarcshiclrl lo c.upose
The circuil li,r the sland;lrrl discclnnccla li,r lieh~s. Disccln-

and/or op~ionill accessories and cquipmcnr are ,,,,,t,i,,, and lili rh~ alarcshicld i)FF.
at lhe or the nirrhr instrumcn~ B. ancl.nr eleclrical

p;ulcl on lhe riphr side (1T the pilo~s r´•on~rol I’rom Ilieh~ insrrunlenls to he
column. Icnlo\cll.
The engine gauges al´•e localccl c~n Ihe upper Rcmo~e lhe screws securincr
rieh~ side ol’ Lhr nighl inslrumcnl panel. lile inslrumcn~ I~, thc-p~ulcl.
The annuncia~or is lurcalcJ nl lhe top ol’ Llle D. Rcmo~e lhe I~\´• slidlnnr it
avionics panel. I;llward liom lhe panel.
The elcclrical power mc~crs are loccaced or Ihe i.

lop ol’ lhe righ~ radio panel.
FUGHT WSTRUHENT VICINICS PANELS

PANEL

000
nolol RHt;HH ii 1 r I

I I o

0 000
mio

000IRFlffF~FRo

I

o ol 1 (O O

88
CI

CIRCUTT
(SHOCK I(OUNIED PANEU-SI I BREAKER

PANEL
1CI

FI(iURE 3’,-1 INSTRU~IEN-TS AND C’()NTR()L PANELS

The panel illuslra~ion JepiclcJ in Figure .tc)-I A. Place inslrunlenl inll, Ihe propcl´•

shows phanlom lines li~r sl,mt´• ins~nll;llions. ~iotl on

Model veer imprcl\’cmcnts. technical impn,~c- B. Inserl atlrl secure mnunling.FCTL’~ 10

metlls or various avionics inslallaliclns diclare holtl insll´•umcn~ to panel.
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C. Connect all plumbing and/or electrical

connections to the instrument; perrclrm pilot-
static leak check.

D. Position the glareshield so electrical
connections can he made and secured.

E. Secure glareshield with screws.
C

39-10-02 -AVIONICS EQUIPMENT B

Each avionics package installed is basicallv a

customized package to meet the requirements
ol’ the customer. Wiring harness. an\, associated

plumbin~ or mechilnical mechaniRms rccluired CIRCUIT
Tor a p;trticular avionics inslullalion are well BREAKER
secured to prevent any interference with other PANEL

components. Removal ol’these avionics com-

ponents will require evaluaticln ol’ each insralla-

Lion to determine the proper procedure dr stt- D

quence to follow.

I. Rcmo~´•nl. REMOVAL

Most inrlividual avionics compclnents are

mounted in slide out chassis racks. Loosen the FI(iCrRE 3’)-2 C’IRC’CrlT BREAKER PANEL

screw on the oT the compclnctnr and slide
the unit straight all to rcmcl\´•c.

Some cclmpclnents are not mclunterl in slide out E. Remove the NASZI’)I~D(; clamp (E)
chassis. Removal oT these units will Iequire the Trclm the steel structure cross brace. underneath
same secluence os removal ol’ niphl instruments the p~ulcl. rclrwnrcl section. see (Figure.l’)-Z).
in Section .7~-1()-01. F. The p;lnel should now be Tree t(1 slitle

all appn,simalcl~ J-Z inches. This will allow ac-

CAUTION ccss t(1 the electrical r’onncclions.
Radio panel must be st;lcked f’rom tile bottom Remove the electrical connections

to tile top. Trom the circuit hrcaker rh;lr mill he remclved.

2. Install the repairedclrne\v H. Rcmo\~e thin Ics;ln glnss insulation

unit in TC\’L’I’SL’ SC(ILICIICC Olrcmo~´•al. strip. iT required. when removinlr circuit

breakers.
39-10-03 CIRCUIT BREAKERS I. Remove the circuit breakers hv un-

The circuit breaker panel is an asscmhl\´• that "c’c"i"E nut Irom stem on each circuit breaker

can be pulled our as a unit Tor removal hi’ anv
""d push the breaker thrclugh the panel.

circuit breaker. 2. Inslnll;ltion.

i. Removal. A. Installati(,n oT new circuit hreaker into

A. Remove the glarcshield rerel- to Sec- fhe pl’nel is accomplished in reverse sequence
oT removal.

B. Remove two nat head screws (In out-
B. Insert the Ic?ran insulator sheet in

sirle (lr the airplane (B) (Fig. 3o-2). These ;Ire P"’Pc’’ I~,calil,n to prevent any short circuits.

located li,rwurcl (11’ the cabin doclr hinec ~ulrl 39-11-00 FLIGHT INSTRUMENT PANEL
;lhove the cabin air inlet scoop appro.vimatel!:
inches below the windshield. The Ilipht instrument p;ulel is a shock mounted

C. Remove two screws Irom the lace oT p;""l cclnt;lininrr various Clieh~ instruments li,r a

the panel at the upper contour (C‘) (Fi~ul´•e 3~- particular installation group: These instruments

2). \´•or~ clcpcnrling upcln the a\iclnics package in-

st;liled. The p;ulel cclntains a row oT cil.cuitD. Remove two screws (D) liom undcl´•-

neath, near the edge oT the panel I~ace. along with the master s~ilch.

which control most oT the svstcms oT the

airplane. RcTer to Figure 3!,-3).
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Access Tor maintenance oC the switches or re- 39-11-01 ENGINE MODULE GAUGES
lated wiring is oblilined by removing the-two nl-

The cn~ine module gauges are located at thetnchmenl screws and pushing the switch
rilrht oithe night panel. Access is obtained hvthrough the panel. There is a commc~n bus bar r removing the gloreshi~iil per section 39-ll)-0i.

on some or the switches that will require These gauges h;lve the capahiIiry or individual
loosening or removal k,r swiich replacement. dual mc,dule replacement. Each dual module

CAUTION gauge will require removal and replacement
Care should be exercised when repIacing

when inclperative. To remove the dual module

wiring or s~vitches to ensure proper ulignnlent F"UP’ the wiring harness can he disconnected at

oT terminal connections to prevent shorting cclnnector on hack or each dual module.
betcvrttn s~itclles. Remove and replace the delective module.

RESERVED FOR FUTURE ILLUSTRATION

AGURE 39-4 RESERVED

31)-11-01
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39-11-02 ENGINE MODULE SYSTEM C’. SELF-TEST

’CHECK This runclion is a cnnliclcnce test 1(~ insure that

I. DUAL ANAL()G M()DllLES all instruments are runclioning correctly. Each

A. Power Up (II’ the Dual Aonlog Modules mav he entered

When power is applied to the Engine Monirclr- into the Test Mode inrlcpcndenrl hy dcpress-

Ing lnslrunlenlatlon Svscc´•nl (EMIS) ;111 inslru- ing and holding cirhcr or the modules sclccr

ments will respond within (3) seconds and seek pushhuttons.

to register their respective parameters. The Sell-test ma!: he rcqucstcd at any time and will

Dual Digital Displaywill post the current RPM remain active until the pushhuttcln is released.

reading on the Lelt Digital Display ~uld the Fuel The test is common to both instruments in the

Flow on the right. Both the RPM and Fuel mclclule and will result in the rc~llowing: (1)

Flow green "select" lights will tie illuminaterl in- Both Ireen select and red alarm lights are il-

tlicating that they are the currently sclcc~ccl luminatccl and the cxlcrnol alarm circuits are

units. All other "SELEC’T" lights will he (,I’T. asserted. Both pointers will display

All red alarm lights will rellecl any inrli~iclual hill scale readings. Upon release (,r the select

analog reading condition. pushhutton holh instruments will seek t(1 display

B. SELEC.T ~hcir current cneine p;lrtlmctcrs and’all lights

Each module in the EMIS has an eacrnal \\.ill return to their previous status.

"SELECT" pushbul~on (s~itch) located t(I the IT or hath inBlrumcntx were

outside ol’ each module insrnlmcnr (leTt or riph~ "SELECTED" when sell-test was in\nkeri. the

side). In the dual analog instruments the\t scr~e
;lssociated dual digital display will track to lull

two lunclions: SELECT and SELF-TEST. The S’;11’ along with the nnal(lg display.

Select l’unction is invoked ht´• a momentary A c""’pl’lc mc’dule system sell-test may I~e in-

depression of. the pushl,utlon :ljjaccnl to the in- itiated hv rlcprcssinlz the "PRESS Ttl TEST"

strument desired. and Sell-Test is entered ii’ puhhhuc~on s~ilch ll,calcd nL´•;lr ~he hottllm rieh~

either pushhutton is held tlc´•prcsscd li,r ap-
(II’ the instrument pl\nel.

proxim;ctely l..s seconds. Scleclic~n ol’;l pal- DUAL DI(;1TAL DISPLAY

licular instrument is ~´•crificd hv the illuminoli~,n A. P()WER-UP

or its associated green lirrht. i)nlv one Ieli and ~hcn the Dual Digital Display ~loJule receives

one riaht inslrumcnl c;ul hr scleacd at a lime. pcl~-cr. it will immcdi;llely respond h~ selecting

and will he automaticall_v desclccted upon the the RPM Fuel Flow cnine parameters. The

selection or a dillerent instrument. select liahrs ol’ these instruments will he il-

clr righ~ select dcprcsscd simul- lunllnalcd. and corresponding dn~a will he

taneouslv. selecticln is determined hy the last received and displayed approp"alel\.
rclcased~ pushhutton. The selected instrument’s B. DISPLAY

engine parameters will he ccln~inuouslv trans- The displays elf this motlule may he turned

mi(ted t(1 its associated Icl~ ol´• right dlisplay in ()FF. ii so desired. h\i a momentary depression
the Dual Digital Display Module. of either Icli or rilrht pushhuttons. They will

remain in the ()FF (Blank) state until one (,r

the analog is re-selected.

C‘. SELF-TEST

This test is itlitialed and sustained as long as the

"PRESS Ttl TEST" pushhulton switch is

~lcprcshcrl. The module will rcspclnrl hy posting
X’s (In holh displays and ~rnnsmirtine a svslem

sell-test command to all the conncl2~rl analog
modules. Each analog module will respond hy

perlilrming its sell-lest.
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39-11-03 TROUBLE SHOOTING GUIDE FOR MODULE GAUGES

TROUBLE PROBABLE CAUSE

No response from one or more instru- r C’aillc´• loose. discc~nnectcd or broken.

ments hut self-test functions cclrrectlv.

RPM/FF not automaticaIly selected on Dual Digital Displa~ failure cahle loose or

power up. all other functiclns operahlr. I~roken.

Ilnahle to select an instrument for Dual Digital Displa!: Ibilure. cahle loose or

Digital Displov hut self-test works. hmkcn.

Una~le to select or enter self-test rund Pushhur~on Ibilurc.

analog functions are clpcrahlc.
Selected analog reading does not cor- Intermclriule communicaticln f;lilure (Jocs
respond to digital displn!r. Digital Displn~ operate correctly when other

units are selected).
More (h~ul one morlule (In either the intermcldule communica~ion fililure.

right or left side is "SELECTED"

((ireen LED lit up).
TEST drives to full scale I~ul LED Ihilurc.

not all LED’s lilrht.

SELF-TEST mo\´•es pclinters hut not to Rloodule’s s!:nchro mclrclr:elecr n,nics fclilure.
full scale.

pointer tloes not reflect changes in ()pen dr shorteJ sensing element mc~dule

measured engine pal´•amctcr. Ibilul´•c.

N()TE

If;lay pickup or a~ble is tlisconnectetl or sllol´•tetl to jiroond. tlle;lnalog pointer ~ill poiilt h~ll
do\rnsculr. Tile exception to this is a groundctl input to tile clil tealpel´•;ltu!´•e g;luge ~rllictl will depict

tbll upsr´•;lle.

39-12-00 LANDING GEAR SYSTEM Prt,per operation of the lllnding gcor sorely s\.s-

tem will not allow the gear to retract

39-12-01 LANDING GEAR SWITCH 7,’--1 KIAS.

Tile landing gear switch is a two p(lsition switch

located at the top right side ol’ the nieh~ instru- CAUTI()N

ment panel. The wheel shaped knoi, must I,e
Activ;ltion of tile gear s;lfetv ovcrritle swiitcll

rrllile tllr;lir.cr;lft is on tile ~l.onnd ma~ c;luse

pulled aft prior to raising or lowel´•ing the switch tile I;lndiop ge:u´• to I.etr;lct.

to activate the landing gear actuator.

i, The glareshield will require removal to g;lin I. The landing ecnr switch or engine module

access to switch Tor maintenance action (refer will Icquire to rrain access fi,r the

to Section .7’)-1()-()1). removal l,fthe c,\crriJe s~´•itch.

2. Remove the wire conncclicln.F from the Discclnncc~ n´•ire cclnncclol´•s. apprclxim;l~c-
hack of the landing gear switch. Iv r, inches frclm tile s~.ilch. b~ culrina with wire

.7, Turn the wheel sh;lpcrl knoh cutters or opening the knili´• disconnects.
counlcrclockwise to remove from stem. .i. Loosen the nut on the stem ~uIJ hold the

4. Remove the nut and washer from the nut located inside the mounting hwckcl. The

of the switch and push switch through the red lens nla! need to he removed to lilllv

panel. remclve the switch from the panel and hrackcl.

-i. The light hull~ (<;E 3’7) can he replaced
39-12-02 LANDING GEAR SAFETY

alter the allareshield is rcmclvcrl hv bcnrlinc~ a

OVERRIDE SWITCH
nail ol´• similar n,cl 2~2"

The landing gear sal’tftv o~Trride switch is lo- diameter) ~uld pushing the red lens oil. to the
nllcd adjacral to Ihe landing pur 5~ilch. r,,,,ll,,llhe panel. U~c;lsm;111 ~;lcuum lul~e
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puller or soft nosed instrument to pull the bulb The avionics/radio components are removed

From and installed according to Section 39-1()-02. 1

and 2.

39-13-01 -ANNUNCIATOR PANEL

The annunciator panel is located at the top elf

I tile center-mosl a~iunics/radio panel and is nclt

I mounted with a slide in tvpe chassis. Remo\e

this component hv removing the screws holding
I ~larcshicld in pcailion. Rttcnlo~e the ~larcshield

~jy unit in place on the panel and remove from th;

t~ I luld disconnect the electrical harness from hack

side of the unit. Remove the screws holdlnnr

I hack side of the panel.
FLrEL ~ARNIN(; C’IRCL;I~

C’XLI BRATI()N. Rcli´•r Section 73-23-()1)

panteraph ´•I.

39-13-02 EMERGENCY LOCATOR

TRANSMITTER (ELT) SWITCH

5\ The remote ELT switch is located at the tclp
Ieli orthe Ilirrht panel. The ELTis located in

Fl<jURE 3’)-.5 LD(; (;R SWITC’H Sr LD(; the and is accessible I~v remo~inp the
(iR SAFETY ()VERRIDE SWITC‘H small access panel on the left side of the aircraft

Cuscl~urc. The ELT;lntenna is loc;lted on tap c~f
39-13-00 -AVIONICS/RADIO PANEL the tailcone untlcmcath the r~hcrglass dors;ll fin.

Tile avionics/rarlio panel contains equipment in-

stalled per sales order h\r ILloonev Aircral’l ;uId NOTE

other e;uipment installed hv other sources as
Ti’e dol´•s;ll fill must be ronovetl to g;~ia access

to tile ELT lultenon ~i,r removul.
the owner desires. The mrtintenance inlilnna-

tion contained in this Sel\ice ruld h~lainrcnance
The unit has a three pcwiricln switch "()N".

Manual describes the Moont´•v llctorv insrallo-
"()FF’ and "ARM". The correct positicln (1f this

Lion only.
switch is "ARM". The remote switch is con-

nccted in p;lrallel to the ELT circuit and will

clperate corrcctl~ either in the "ARM" mode dr

the "()N" mode. Nommal operation is in the

"ARM" position. place the remote switch in the

o n "()N" position and tune the communicatic,n

rarlio to 1’1..5 Mh7 to veriIL that a wnrhline

tclne is heard. Place the remote switch back to

"ARM" position Tor normal operation.

CAUTION

Trsting of’ ELT slll,llI(I be conducterl only

during the fil.st five (5) minutes after oa\´• i;oor
nnd no lonper than three (3) audible s\reeps.

1. IT the warhlina tone is not heard

ment oI. the ELT i;ntlcr\t or the unit mav be

neccssnr\t. Follow ELT manufactures instruc-

replacement.

FI(;URE INSTRUMENT. RADI() 8r
II’ ELT unit is round to be opcratinp

C;LARESHIELD LIGHT CONTR()L properl!; and the s!istcm still will not work cor-

recll~ Ihrclugh the remote ELT switch. repair or

30-1.1-0()
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FIGURE 39-7 ELECTRICAL:ELECTRONICS EUUIPMENT RACK

replacement of the switch or wiring. will be re- Test malfunction of either switch ~ith a mul~i-

cl"irL.d. meter antl replace as needed. Replace contn~l

A. To gain access to the remclte swi~ch box ii’ malfunctioning.
and wiring the glareshield will require removal

39-13-04 CIGAR LIGHTER
(rrrcr to section 39-1()-01).

B. Remove the switch retaining nut and The cigar lighter is located at the bottom of the:

washer and push switch thrclugh race of panel, radio panel immccliarclv to the right of the co-

Disconnect wires, remove and replace defective pilr~ts control column shaft. It is a standard

switch. cigar lighter similar to automotive type.

C. Reconnect wires and lest switch Cor
39-20-00 ELECTRICALELLECTRONC

proper operation. EQUIPMENT RACK
D. Reinstall glareshicld. The electrical equipment rack Tot the MZ(IL

aircraft is located in the tailcone just art of the
NOTE baggage comparlment bulkhead. Access is

~)tller s\~ltclles located in the ELT placnrd
gained through the large access door in the tail-

area of nviotlics panel con be removed and

replaced in similar manner, cane ah of the left wing trailing edge. The

various avionics black boxes are mounted (~n the

39-13-03 INSTRUMENT/RADIO LIGHT electrical equipment rack. (See Figure 3’)-7).

GLARESHIELD DIMMER CONTROLS The batteries and auxiliary power pclug rccep-

The dimmer controls for the instrument. radio tacle (iT installed), are located just art of this

and glarcshicld lights consists of two equipment rack and access is through either ac-

locatcdon the lower conscllc.top. Push the top cess door on the left or right side of the tnil-

of the switch to increase illumination of either cone. The ELT is mounted on an accessllrv

light group and push bottom of switch to rack further art in the tailcone and accessible

decrease illumination. The dimming function through the smaller access door on the left side

takes place in a control hox located in the tail- of the tailcone.

cone on aft cabin bulkhead.(See Figure 39-(,).

3’)- 13-03

12 ORIGIMAL
As Received By

ATP
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51-00-00 GENERAL The rudder is constructed of Termed aluminum

skins.fastencd to a spar extrusion ttl the leading
The Moonev M20L is an ;11I metal, low wing

airplane. The I’uselage cabin area is con-
edge and riveted together It the trailing edge.

slructccl of a welded J130
The aircrali has a-three piece composite belly

steel Lubular.slruclurc. Tile steel tubular slruc-
skin Lhae covers the undcrsicle of the aircraft

lure is covered with non-structural aluminum
from the exhaust cavity ah to the tailcone.

The front seals are installed on roils which are
skills I’astcncrl to the tubular structure by rivets.

attached to the noorboard and structure
bolts and screws.

beneath the floorboard.
The tailcone is of semi-monocooque Iype con-

struclion and is fastened to the tubular slruc-
The rear seats, 2 passengers, are built into the

lure with structural bolts at five hard points Dlus top of the wing center section from the main

hclndcci and riveted overlapping aiuminum spar aft lo Lhe rear spar. They are split type

skins.
seals. using seal cushion’s in molded wells over

The wing is a tapered, laminar now. one Diece
the wing spars and individually reclining rear

seal backs.
wing. II is constructed with a one piece, full

length main spar. The spar is constructed from 51-10-00 STRUCTURAL REPAIR

tapered cap strips (7117,5 aluminum) boiled GENERAL

(huck bolts) to webs (2024 aluminum). This slclion outlines structural repair proce-
Alumi,lum ribs connect the main spar to Lhe all d,,,, f,, lh, MWL airplane. II is intended to

stub spar and Ihe rear spar. Exlrruded slringers supplement FAA Advisory AC Q.13-1A by
run the lirll length of the wink spaced showing repair methods;pecilic to Moonev

chordwise strength and skin reinforcement. Airplanes.
The skins are stretch formed, wrap around, All structural repair must be: in compliance
202J-T3 aluminum ranging in thickness from

with AC U.13-IA, or in accordance with
.()2.5 at Ihe lip to .t).sO at the Fuel ranks. Moonev Faclorv recommendations. or with the

The completed wing assembly is mated to the spcrilic approval of. a Feden~l Aviation Ad-

fuselage tubular structure Juring final assembly ,;,;,1,,1;,,, representative which is the final

at Ihe Mooney facility. Removal of the wing authority in all repairs. This manual is for
I’rom the I’uselape structure is required for most general guidance and has no authorized ap-
over land type Lransportatlion. proval status. The Customer Service Dcpa’t-
The cmpt´•nnage is of similar cons~ruction to the ,,,1~ Moone_v Aircraft Corporation, Kerrt´•ille,
wing. A main spar spans the length of the sta- Te?ras, should be consulted for special repair
hiliir.cr. Ribs connect the main spits to the stub procedures when repair of damilged structure is

and rear spar. A stretch formed skin wraps not covered by published instructions.

around the leading edge ribs and attaches to the

rear spar on top and bottom. The elevators are 51-10-01 FASTENER REPLACEMENT

constructed of ronnccl aluminum skins fastened i. HUCKBOLT INSTALLATION. The

to a spar extrusion at the leading edge and Huck Lockboll is an interference fit fastener

riveted together at Lhe trailing edge. used in a rigid joint structure. A loose or slip
The vertical stahilizer is conslrucled arclund a fit Huckboll is unacceptable. The recom-

fabricntlcd main spar assembly with ribs con- mended limits for Huckbolt holes are:

necting the nlain and rear spar. A stretch

ronncd. aluminum skin wraps around the IcaJ-

ing edge ribs and is ri\´•clcd to IhL´• rear spat on

both sides.

Huck I;ustener Pre-Drill Size Drill Size Hole Limits

2LPH-T,s No. 2(j (~147 IN.) No. 20 L6~ 1N.) .161 to .1635 IN.

ALPPH-T(; No. IS (.l(ic)5 IN.) No. L.3 (.18.5 IN.) .185 to .187 1N.

R.3()()I-Th No. 18 l(,c~5 IN.) No. l.t (.18.5 IN.) .18.5 to .187 IN.

ZW2(,H-T.5

R3()07-T(i .3/16 (.187 IN.) No. 7 (.ZI)I IN.) .2005 to .ZOZS IN

51-00-1)0
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When the Huckbolt is enlarged beyond the To compensate for material thickness toleran-

above´•limits but is straight and round, the hole ces, Huckbolt length may be increased by one

may be considered acceptable, provided that dash number from the prescribed length. When

the Huckbolt cannot be pressed into the hole, a HuckboL pin of th_e_proper length is not avail-

with normal hand pressure, to a depth more able, use a pin of the next longer length. To ad-

than 50 percent of the heaviest material being just the grip length, install a cadmium-plated
secured. Check enlarged hole size at both ends. steel washer .065 inch thick (or a combination

Select-fit Huckbolts to the oversize holes. of not more than two washers .065 inch and .032

Oversize Huckbolt holes may be repaired by inch thick) under the Huckbolt collar. The

replacing 2LPH-T5 HuckbolLs with ALPPH-TG combined thickness of any two washers shall not

Huckbolts or NAS 623-2 screws and NAS 1021 exceed.098 inch. Huckbolts or conical Keystone

No. 8 Hex-lock nuts (or equivalent), provided Lock blind rivet heads may be cocked no more

the pitch distance is greater than .56 inches and than.004 inch. Not more than 20 percent of the

the edge distance is greater than .33 inches. fasteners in any pattern, nor more than three

Huckbolts ALPPH-T6 and R3001-T6 may be fasteners in succession, may be cocked.

replaced with R3007-T6 Huckbolts as neces-

sary. Consult the Customer Service Depart- NOTE

ment, Mooney Aircraft, Inc., Kenville, Texas, Where access is limited or Ior

replacement/rrpalr the following substitution
for factory recommendations when the’ preced- Is permissible.
ing instructions are inadequate to accomplish
the repair.
HUCKBOLT SUBSTITUTE

P/N P/N (VENDOR) DESCRIPTION

NAS 1465 or HL20-5 Pin (Hi-Shear) Pin-Protruding
R3001-T5 HL86-5 Collar Tension 160 KSI Ftu

NAS 1466 or HL20-6 Pin (Hi-Shear) Pin-Protruding
R3001-T6 HL86-6 Collar Tension 160 KSI Ftu

NAS 1475 or HL19-5 Pin (HEShear) Pin-100 D. Plush

R3014-T5 HL94-5 Collar Shear 95 KSI Fsu

NAS 1476 or HL19-6 Pin (Hi-Shear) Pin-100 D. Flush

R3014-T6 HLS)4-5 Collar Shear 95 KSI Fsu

PART NUMBER CODE

HL20-5- 8

I ´•I
I I I Grip in U16ths" (8/16 .500) MAX

I I Nominal Dia. in U32nds" (5/32 .156)
I Pin Part Number

2. RIVET REMOVAL AND REPLACE- (1) Protruding Head Joint. If the edge
MENT. distance is a minimum of two times the

A. REPLACEMENT-STANDARD diameter of the original rivet, it will be Dermis-

SIZE RIVETS, HOLE OVERSIZE. This sible to drill for and install the next standard

repair applies only to original aluminum alloy, size larger diameter rivet of the same type and

steel, or monel rivets of 1/16, 3/32, V8, and 5/32 material as the original rivet.

inch diameters. Such rivets may be replaced as (2) Machine Countersink Joint,

noted and limited below and in the General Method I. IT the edge distance is a minimum of

Limitations, when the hole only is oversize. two Limes Lhe diameter of the next standard size

larger diameter rivet and the sheet thicknesses

51-10-01
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involved are within the limits specified for (1) Machine Countersink Joint. II the

machine Tountersinking for the next stnndard edge distance is a minimum of two rimes the

size larger diameter rivet, it will be permissible diameter of the next standard size larger

to drill and countersink f(,r and install the next diameter rivet and the countersink depth is not

size rivet of the same type and material as th~e beyond the thickness~of the countersunk sheet,

original rivet. The Collowing are limits Tor it will be permissible to rework according to

machine countersinking: paragraph 2. A (3).

(2) Dimpled Joint. If the edge dis-

RIVET SIZE MIN. C;AUC;E
tance is a minimum of two times the diameter

of the next standard size diameter rivet and all

.025 the parts are dimpled, it will be permissible to

1/8 .032 rework the smaller dimples to a size to match

~32 .O´•U) the oversize dimple and install Dimples in 7075-

T6 must he hot formed when reworked.
(3) Machine Countersink Joint,

Method II. IT the edge distance is a minimum (3) Combined Countersink and

ol’ two Limes the diameter of the original rivet, it Dimpled Joint. II the edge distance is a mini-

will he permissible to drill for and install the mum of two times the diameter of the next

next standard size larger diameter rivet of the standard size larger diameter rivet, it will he

same type and material as Lhe original rivet. Do permissible to rework the smaller countersink

not remachine the counlersink. After inslalla- or dimple to a size to match the oversize dimple

Lion. mill the excess head height push with the or countersink and install the next standard size

surface. larger rivet according to paragraph 2, A (4).

(4) Dimpled Joint. If the edge dis- Dimples in 7075-’16 must be hot formed when

reworked.
tance is a minimum of two times the diameter

C. RIVET HEAD TOLERANCE.
oT the original rivet, it will be permissible to

drill for and install the next standard size Iarger (1) A rivet head will be considered

diameter rivet of the same type and material as open iT.001 feeler gauge can be inserted be-

the originalrivel. Do not redimple. Alter in- tween the head of the push or protruding head

stallation, mill the excess head height push with rivet and the top skin. The top of a push head

the surface. This method is suhject to the same rivet must not be below the skin in which it is

installed by a dimension of more than .(H)4.
limitations as paragraph 2, A (3).

D. RIVET HOLE TOLERANCE.
B. REPLACEM ENT-STANDARD

SIZE RIVETTS. HOLE AND COUNTERSINK (1) An enlarged hole is defined as

OR DIMPLE ()VERSIZE. This repair applies having an internal diametric dimension in any

only to original countersunk head aluminum direction which exceeds the sum of the drill

alloy rivets of 1/16, 3/32, 1/8, and 5/32 inch diameter normally used plus ten percent of the

diameters. Such rivets mav be replaced las diameter oT the rivet shank.

noted and limited below) when the hole and (2) The follo~ving table specifies the

countersink or dimple is oversize. maximum acceptable diametric dimensions for

the various rivet sizes that occur in multiple
laver assemblies which are "drilled on assemb-

1$.

NOMINAL MA~. ACCEPTABLE

RIVET SIZE DRILL SIZE DIAMETRIC’ DIMENSION

AN470AD.3 or AN426AD3 #4() (.098 dia.)

AN470AD4 or AN42GAD4 #30 (.1285 dia.) .141 in.

When a hole becomes cnlarled (4D) rivet spacing is maintained and if (h) two-

hevclnd the acceptble diametric limit and the diameter (2D) edge distance is maintained.

prescribed rivet wnnot he used, the next larger 3. BLIND RIVET INSTALLATI()N. ()r-

diameter rivet mav be used ii (a) lour-diameter dinaril~ where rivet bucking is impossible.
51-1I)-U 1
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Cherrvlock (CR-2248 and CR-224~) rivets ma\i 51-12-00 FUSELAGE REPAIR

he substituted For AD rivets to repair skins and
slrucluralmemhcrs. However. consult the C’us- 51-ii-01 TUBULAR STRUCTURE REPAIR

tamer Service Department or a representatie C’heck tubular structure annually for corrosion

of the Federal Aviation Admitlistraticln before and rlrtmagt´•.

using blind-vpe or hollow rivets in primarv Intericlr panels may require removal rcl gain ac-

structure. cess to areas which are difficult to inspect.
Check existing river hole size hcfore installintr Refer to AC ´•13.13-IA for tubular frame repair
hlinJ rivets. WI~L´•n hole is m;aLrinal. use 11~ pmccdurea. Warped or hea~ luhe menlhurs cnn

next larger size rivet to assure firm auuchmcnl. often be straightened: however. all surrcluncling
4. "AN"- B()LT. NUT AND WASHER IN- welds should be dye checked for cracks after

STALLATI()N. To compensate f~ll´• material tube straigh~cnine.
thickness ~olcrances. the length of AN bolts mo!, lise pr()PCr m;llc~inl when makinp Weld rcp;lirs.
be increased or decrcasetl h\t one dasdl number Wclciinrr rod. meeting the requirement l,f

I~om prescribed length. rceul;lr washers specification M1L-R-.5~32. class is rccom-

and AN9rlOL thin washers mav I;e used inlcr- mended fc,r welding. Electrodes

changeably proper bolt and nut installation. meeting the re(luirement of specilicaticln MIL-

()ne regular washer or one thin washer ma!r be F-.sh3bA. class 2. or AWS A5.18-6~. cl;lss

added to an)r bolt installati(,n. Washers he E705-2 are recommended inert-gas
used under the bolthead anti/or under the nut. shielded-are welding (Hcliarc). Use AISI 413()

AN3G5 and AN363 nuts mav be used interchan- c(lllditi(ln N steel fclr replacement and repair of

geahly. The AN36.1 nut is ;tcceptahle Tor higher tuhus. anJ Tclr m;lkinS repair slee~es. Rcplacin~
operating temperature installaticlns. a member or suhasscmbl~ is often advantageous

.5. HI-SMEAR RIVET INSTALLATI()N. anrl more li´•nsihle than repair. All detail tubes

When a hi-shcar rivet pill of the prescribed or assemblies needed for replacement can be

length is nclt available. the next lonlrer length purchased from Service Parts Department.

pill may be used With cadmium-pla~cd steel I~loonc\. Aircraft C’clrporatlion. P.(). Bo~u 72.

washers to adjust the pin grip length. The cclm- Kerrvilie. Tcxns 7X()~-(1()7’.

bined washer thickness shall not cscecrl.~)’l(, I. WELDED PATC’H REPAIR ()F

inch. L()C’AL DAMA(;E. Use it welded parch to

51-11-00 -RESERVED repair dents. small holes. and cracks nc~ longer
the clursitle diameter (lr the tube and

ccl\crine a maximum (11’ 1/4 of the tube circum-

ferencc. Drill out the crack. smoclth the

cdecs. weld the hole or dent. and file the

rcp;lired surface smooth. Form a patch that

will cover twice the diameter elf the tube around

the edge of the area and twice the cir-

cumferential area (;f damage as shown in

(Fi~ure .5 L- I). Weld patch in Fnce.

51-11-00
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1/4 OF TUBE IF NOT GREATER THAN ’tA" (DIAM. OF TUBE)
CIRCUM. (MAX.)

c2A--I ´•-Ccah~

T
-f,

DAMAGE

FICI. 5L-1 WELDED PATCH-LOCAL DAMAGE REPAIR

2. INNER SLEEVE SPLICING. Use an’ A. Make a .?O-degree cut to remove the

inner sleeve splice to partially replace a tube damaged portion elf the tube; then, remove the

without increasing the outside diameter (see burr frclm the remaining end.

Figure 51-2). B. Cut a replacement tube oC the same

material (AISI 4130 steel, condition N), same

SLEFVE REPAIR
I-A-i TUBE INSIDE

-I I-1/2A

-s
1-

.RKiINA,
I-~ I-l/aA

TUBE RdSETTE WELD TUBE

SLEEVE RPSETTE WELD
_

LEAVE 1/8 IN. GAP FOR WELDING

REPAIR
TUBE jOO
INSID

-r
A O

1, --------r==-

1/2A1 i’ 2A---~-AJrAJ

FIGURE 51-2 INNER SLEEVE SPLICING

51-12-01
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4 ROSETTE WELDS WELD HERE FIRST

I U aU~=_ ~’FOR WELDING

C;~ic:1/2A 3

FIC;.51-3 SPLIT SLEEVE SPLIC’E

diameter and the same wall thickness as the B. Form the split sleeve from sheet steel

originaltube. when c,utside diameter elf the original tube is

C. Select a tube with an outer diameter one inch or ml,rc.

equal to the inner diameter of the tube to be C. Form the split sleeve from the same

repaired and with the same wall thickness. material (AISI ~13() steel, condition N) with at

D. Cut tube to a length five times the least the same gauge as the original tube.

outer diameter ol’ the tube to be spliced. D. Allow a 1/8 inch gap between sleeve

E. Install inner sleeve in tube tcl I~e halves Tor welding.

repaired so that its outer end is one and one- E. Weld parallel edges of sleeve to

half of the original tube diameter from the original tube through 1/8 inch gaps.

nearest end of the diagonal cut: secure in posi- F. Weld center of each sleeve half to

tion with I? rosette weld on each side at one-hell’ original tube with two rosette welds spaced one

the original tube diameter from the inner-sleeve original tube diameter apart.
end. C TENSI()N FITTIN(i REPLACEMENT

F. Install replacement tube over the inner (see Figure,S1-´•I).
sleeve allowing a 1/8 inch gap f(,r welding be- A. Cut A and B tubes loose from tension fitting
Lwt´•en the original and replacement tubes. 3´•U)()3J-7, -8 at welds.

C;. Weld the inner sleeve to the tube B. Cut C’ tube at a 30 degree angle seven

stubs through the I~ inch gap, forming an over- inches frclm bottom of tension litting.
layed bead across the gap. C. Cut a replacement C tube at a.30 dc-

H. Rosette weld the replacement to gree angle and at an appropriate length to posi-
the inner sleeve in two or more places. tion the tension fitting. Weld tension fitting in

3. SPLIT-SLEEVE SPLICIN<;. Use the prclper position.
split-sleeve splice to repair a tube D. Drill four 1~ inch holes Tor rclsette

when the parts an each side of the damage can- welds 19 inches from center or’ 30 degree cut.

not be spearated to insert an inner sleeve (sce E. Make ;ln inner sleeve five inches long
Figure 51-3). from ~131) steel tube. cclnditicln N. with outside

A. Form the split sleeve from steel tube diameter to match inside diameter of tube C’

or sheet steel when outside diameter of original and with a .()S~ inch wall thickness.

tube is less than one inch. F. Insert the inner sleeve in C’ tube and

weld in place as shown (Figure 514).

51-12-01
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.125 IN. WELD GAP TUBE

ROSETTE WELD

TUBE

TUBE~
BOTH SID\ES) B

o ~b jC

~-I-iTENSION
FITTING

SLEEYE

TUBE 340034-1

INSIDE

FIC; 51-4 TENSION FITTING REPLACEMENT (REF AC 43.13-1A)

5. REPAIRS FOR WELDED AS- 51-12-02 -TAILCONE REPAIRS

SEMBLIES -(jeneral. This section does not I. LONGERON SPLICINCJ. Use procc-
apply to any control system tubing or as- dure outlined in AC U.13-1A for repairing and

semblics, engine mounts or heat treated steel
splicing tailconr loneerons. (Figure 5t-5) shows

components (except as stated below), acceptable methods for splicing longerons.
A. Small holes up to a #20 drill mav he Consult AC Q.13-1A, figures 2.28, 2.29 and 2.30

closed by welding with the inert gas shielded
for fastener requirements.

are method. 2. TAILCONE STRUCTURAL SKIN

B, Nicks and drill marks that are no REPAIR. Repair minor taiicone skin damage
longer than 1~" and do not exceed four percent as shown in AC (t3.13-IA. Figure 2.24. The

of wail thickness in depth after cleanup may be ,i,I pattern for stressed skin repairs shall be

smoothed out and reprimcd. Nicks, holes, and the same as the rivet pattern in the skin joint
cracks that will clean up with a #20 drill may be immediatelv fonvard of the damaged area.

drilled and repaired per item A. Replace severely damaged structural skin

C, The repair of weld beads on heat- panels. Install new skin panels to exactly match

treated assemblies may be accomplished Ih,.,iginal skin installation.

without reheat treatment within the following 3. NONSTRUCTURAL SKIN REPAIR. The

limits, skin covering the MZOL aircraft tubular fuselage
(I) The repair bead will not exceed structure is considered nonstructural. Patches

.375 in length or U3 of total length of weld, i, nonstructural skin are not restricted as to size

whichever is the lesser. or shape; however, appearance and possible
(2) Only one repair per weld head is vibration damage should he consirlcrerl. Either

allowed. a push patch, a plate patch. or a plug patch may

REPAIR OF SPOT WELDS. Failed spot be used.

welds on aluminum may be repaired by install-
51-12-03 LANDING GEAR RETACTION

ing atl AD47()-4 rivet through the weld if the
SYSTEM REPAIR

damaged area will clean up with a #30 drill.

7. DENTS. Small dents which do not ex- Replace any damaged landing gear or retrac-

ceed five percent of the diameter of the tube in ti’’" swlem component with new part.

depth and are no Longer than one-half the tube R’pairIng landing gear or retraction system

diameter are acceptable. components is not recommended. After install-

ing new components, check gear and retraction

T1-12-02
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Fl(;.s L-5 L()N<;ER()N SPLIC’IN(i (REF AC’ ´•13.1~- IA)

svslem rigcein~ as clullincd in 51-13-02 MAIN SPAR REPAIR
SeTore returning the aircraft to scnice. perli,rm The sp;lr caps inhuzlrcl of STA 1()3 are made (1T
a retraction test and operational check (1T the

7()7 T~ high-strength material. Replacementlanding gear and retraction system per Section
32-3(P01.

(lr the spar cop is preferable t(1 repair.
Ho~T\´•er. if a spar cap repair is thought neces-

51-12-04 FLIGHT CONTROL SYSTEM sary, an exact description of the damage show-

REPAIR ing location and extent should be sent to the

Replace any damaged primary control system C’u"f"m" Senjce Department, Mooney

component with a new part. Repairing pnmarv
i\i’c"’li C’clrporation. to obtain ~actorv recom-

control system components is nclt recom-
monclzlticlns pric,r to beginning the repair.

mended. Use only new hardware when inslall- 1´• SPAR C’AP REPLACEMENT. To replace
ing new parts, After installation of new parts, a spar cap, remove the skin covering the area to

check control system travel and rigging as out- be repaired. Before rumoving;~ large area of

lined in Chap;er 27. Before returning the wing skin, attach temporary jigs or holding TLx-

aircraft to service, night lest the aircraft for fu’cs to the wing to prevent ~ing warpage.

proper control system rigging. When attachine a new spar cap, assure prclpcr
interference Ii; (lf the replaced huckbl,lts.

51-13-00 -WING REPAIR During inslallntion of the new spar cap, all
holes damaged by improper drilling or reclming

51-13-01 STRINGER REPAIR should be reamed to the holt: size rrcom-

SLI´•inger splicing may reyuire drilling new holes mended for oversize huckbolt installation.
and adding rivets between existing ri\~cls to ob- When installing oversize huckbolts, consult the

tain the required total number of rivets. Add Huck Fastener Standards Manual for proper
extra rivets where the distance between existing tclleranccs. Use proper Icne~h huckbolts. 11’ the

rivets is the greatest. The pitch and edge Jis- bolt is too long, the collar will not swage
lance must conform to AC 43.13-lA rcquire- properly if the bolt is too short, the shank will

ments (see Figure 51-0 below). not completely fill the hole.

51-12-1)4
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SPLICE MATERIAL:
750 .150

i .I .062 n .062 2024-T4
I I I ’I

.75P .750r05En tO0401

DIEcIIENSIONS OF MISTING STRINGERS

.31
1-2 0-( (5 PER SIDE)

1 ´•7001 i

MIN.-I I- O

-11-´•125
,I~t: (5 PER SIDE)

.750
.082

SPLICE MATERIAL:

.750j 2014-T6

~z.ol ~(GPERSIDE)
QiOO

i~-O V~o6

-Il_.aa
FICJ 51-6 STRINGER REPAIR

SPLICE ANGLE MATERIAL: 7075-T6

L8875-1

O 9 a O 8 .130 $ncr~ (4/MIN. EACH SIDE)

.688
VIEW 1 .8’3

IX~KING

UP

ALPPH-T6- (4 MIN, EACH SIDE)

VIEW

LX~KING

DOWN i, o o

FIG 51-7 SPAR CAP REPAIR
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Repair scratches on spar caps that are not Do not allow splices in a repaired extrusion

deeper. than .003 inch by sanding with No. 100 to coincide with a spar-we~ splice when

ahr;lsive paper. Remove no more than .005 a\oiidat;le. Splice sheet-metal angles with an ex-

inch ol’ material. Inspect the sanded area: use trusion oT equal area. picking up existing Cas-

dye penetrant to be sure that the scratch iS tcncrs. Add extra ra~siencrs to bring the mini-

completely removed. C’lean and prime area mum number (1T fasteners to six AD5 rivets per
where the protective coaling has been removed, side in the vertical nanfe. and nine AD-4 (or six

2. SPAR CAP REPAIR. Spar caps outboard AD-_5) rivets per side in the horizontal nange.
oC STA 103 consist olsheel metal angles backed (Sce Figure 51-7).

up with aluminum extrusions Crom STA 1()3 to

near STA 150. Replace or repair damaged e~i-

Lrusions.

RIVET CODE F()R STRUCTURAL REPAIRS

-T 4 MSZI)´•17()AD´•1-~

5 MS2()47()ADS-~u

~;;;75

~’´•BP

3. SPAR WEB REPAIR. Repair all 51-13-03 -STUB SPAR REPAIR

to spar webs in accordance with AC
(Stuh spar splice at wing STA .7´•1.5 3.0)

43.13-lA. Ilthere is extensive damage to a web

tllal eanncll be rcpairrd as oullinrd in AT
(Sce FigurcS1-X).

I. Cut the stub spar halrwav between exisr-
43.13-lA, consult the C’uslomer Service Depnrt- ing rivets as required bv the damage incurred.
ment giving exact location and extent oT

Smcloth all rough or sharp edges, and
damage, prime area to be spliced.

3. Locale new ouutbaard section and trim

splice to G~ with a mlLuimum gap ~r.021) inch:

F;~hricate -5(11 angles to pick up 3() rxist-

ing Castcncr holes (30 recommended. but 2’

minimum), -;()3 angles to pick up l.s existing
rastctler holes (L2 minimum), and -505 plate
and -507 spacer. (Sce Figure 51-8). Prime

angles, plate. and spacer. Rivet parts together
using wet primer on all rivets.

51-13-03
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l´•´•CII

1(00)´•´•1 011.11111

(1111)

II´• 1ECT I-~

sECT
DETIIL

1(0011 C´•´• III´•I

´•lol

n
ft

10111110~´•0´• 111111

1110 III* 1*D ~IOI

B 9
1I1´• U´• I*´•)~´•´•D(

4111.

1rII Illr~

(111 1* (10-101 111111

I´•C* 1I01 OIllLICl

+I++++ +f+-e f+:+ I++ t+c+!

ii
**I+~.+ ,,i :I+**1~

,+i,´•e+i-c+ -1 t+ ~e C +!e

FIG 51-8 STUB SPAR REPAIR (REF AC 43.13-1A)

51-13-04 REAR SPAR REPAIR

The rear spar may be spliced between ribs in accordance with AC 43.13-1A (see Figure 51-

9).
51-13-05 RIB REPAIR

Replace ribs that are severely damaged. Minor damage may be repaired as shown (Figure
51-16).
51-13-06 WING TIP REPAIR 4. Rivet skin to rib at STA 193.5.

5. Roll skin back on lower wing surface to
To repair severe damage to the wing tip out-

bollrJ of STA 1o3..5, it is advisable to replace gain access to stringers Tc~r rivet bucking. Rivet

the entire lip skin and rib,
skin to upper stringers.

6. Rivet skin to tip rib starting at leading
I. Locale the new lip rib in the exact

original tip rib position to prevent wing lip edge. Buck rivets as far back as possible.

twisting. Use a temporary support or locator 7. Install cherrylock (CR-22´•18) blind rivets in

pins to maintain correct wing lip Dosition. places inaccessable for rivet bucking. Add one

extra countersunk blind rivet between every
2. Rivet new tip rib to main and rear spars.

other pair of cherrylock rivets.
3. Locate new skin, and drill rivet holes

through skin to match existing holes in ribs and

stringers.

51-13-04
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51-13-07 WING SKIN PANEL REPAIR skin panels mnv he ohtained Crom the Moonev

Rcp;lir´• rcing skin panels an prcrcrihcd in AC Se’vice~;lnd M;&kcline renters.

I~"´•"_
_

-I

´•;m
REPLACE WITH SAME .~O 2021-22
RIVETS (O’) IN MISTD~G CLAD CHANNEL
HOLES [5 EACH SIDE)

o o o o; o a o o o

o ois

o Oio o

p/q o

FIG.51-9 REAR SPAR REPAIR (REF AC U,I~-IA)

43.l3-1A. unless an entire skin panel is to he I. D;lmagcJ Dimple Repair Around ~nsper-
replaced. Install new skin panels to c.uecllv ticln Holes. Repair clamaged rlimples arounrl
nlateh the original skill insrallarion. PrcTclnnc;l inspcr´•~ion holes wht´•n (a) there ;lre three or

ORIGMAArSIZE
/RNETS

REPAIR FLANGE

EDGE OF REAR PIECE

liH~

J/ EDGE OF REPLACED FORWARD PIECE

FIG.51-10 RIB REPAIR (REF AC U.13-1A)

.51-13-()7
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more cracked adjacent dimples, (h) the crack in Maintain four-diameter (4D) spacing and twc~-

one oi n’ic,re of the dimples extends bcvond the diamclcr(’D) edge distances. When clriginal
radius ol’ the dimple into the skin. and ic) when ri~´•ct pattern has rivers on only one or two sides

there ore Four or more cracked dimples around of a dimple. only one or two rivets need he

an inspection hole (see Figure 51-11). added (see Figure 51-12).

To repair damaged dimples (a) cut a doubler 3. Repair of Cracks Extending Beyond
I~om the same material;lnd gauge as the skin to Dimple Radius. Cracks that extend thmuph the

be repaired, (h) drill and cclunlcrsink 100-Je- face of the dimple into the surrounding skin can

gree r;tstener holes in the doubler to match be repaired as I’oloovs: (see Figure 51-13).

dimpled fastener holes in skin. and (c) install A. Stop drill crack with No. 6(1 bit.

doubler around inspection hole. Use AN426- B. Cut a doubler from the same material

AD4 rivets when material is .01U) inch thick dr as the skin to be repaired. Allow for six rivets at

greater. Drill holes using a No. 30 (.1211 IN.) Ihur-diameler rivet spacings tvith two-diameter

drill as shown in the above illustration. Use edge distances in a circular pattern around the

AN42h-AD3 rivets when material is .032 inch cracked dimple.
thick ol´• less. Drill holes using a No. ´•U) (.0~8 C. Round the corners of the doubler, and

scarf the sandwiched edges to about .010 inch

2. Repair of Cracks Wholly Within Dimple bv.25I) inch.

Radius. Surface cracks on inside (bearing) lace D. Drill holes Tc~r six rivets (same size as

of a dimple that do not extend through the those in the original rivet pattern). and drill and

material can be repaired by sanding out the countersink 1(10 degree dimples in doubler.

crack. Cracks in dimples which do not extend E. Prime area to be repaired and install

beyond the dimple radius can be repaired by doubler with wet primer.
(a) stop drilling the crack with a No. 00 drill 4~ Repair of Circumferentiallv Cracked
and (b) hy adding rivets, the same size as those Dimples. cracked dimples
in the original pattern, to each side of the (dimples with cracks that appear as an annular
cracked dimple.

O 8 O O O O O

o

o\ /~5:ro

000000 ~------9.5 -1
--I I~- o a o o !1Z~MLLY-.25 TIPICAL

i:rI~ 1.5SPACED RNETs

O

.25

FI(i 51-11 ACCESS C’()VER REPAIR

21-131)7
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EXISTING +RP~

r-

I CRACKED
I DIMPLE

ADDJ.~3 i

-i~-’J
t

’f:------I-

RIB I I ~-ADD ~s

STRINGER --CI I
´•t~P

FIGURE 51-1~ DI~1PLE CRACKS REPAIR

mark´• around ~he dimple) call be repaired b!´• ill- 51-14-00 HORIZONTAL STABILIZER

stalling a conical washer. VERTICAL FIN REPAIR

A. Drill Ihrouph dimple usin~ a drill larc~e
51-14-01 LEADING EDGE SKIN REPAIR

enough to rcmcl~e Ihe d;umagccl area.

B. Install dlouhler as shown in Firrure .sl- The holj7onlal slahilii´•cr and ~crrical lin leading
1J. Welprimt: prior I(I assemhlv. cdlec inlcrillrs are inncccssahle ncal- ~hL´• ~uil-

C. C’ounrersink dimple h(;le in skin allo~- "’"C´• T’’ "p;’ir tlamage in Ihcse areas. cul a

ing ~he counrcrsink Io cxrcncd inIo sr;lnrlard (.1.I, inches by ~..s inches) access hole

D. Install c~,nicsl warhcl: use suxl I,rvr-
i" ’h’ i"" side of lhe alahilizcr edge

si7e siire. Wet pl´•ime washer and nJjacenr ""d close ~he access hole b~ installing Inspcc-

skin ;nld rlouhlcr surlilces prior to asscnlhlv. lion ccn’cr P:N’,131)(1(1-5()1.

E. Drill remainder oTlhe hole Lo nllo~. in-

.sIallaIion of next larger I.ivct Ih~ln Ihe

I´•ivc~s in Ihe original pallcrn.

------4 I
CRACKED 6 FASTENERS (SAME SIZE AS ORIGINAL
DIMPLE FASTENER WITH CRACKED DIMPLE)

i Q I
-I- --l- -1

d ´•8 DO"BLER (SAME GAGE

AS SKIN)--SCARF EDGES TO

APPROX. 101 IN. DEEP AND

.25 IN. WIDE; ROUND CORNERS

FIGURE.5I-l.I DIMPLE C’RACKS REPAIRI

51-14-00
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51-14-02 MAIN SPAR REPAIR

OU~BOARD OF STA, 9.00

Repair damage t(, the horizontal slahilizcr main

spar by straightening the dama_ged area and i-
specting it carefully for cracks. If cracks are
Ihmlccl. stl,p drill or remove cracked area.

1. Repair damage between STA 9.1)0 and

STA 34.() on the spar upper nange, and be-
tween STA o.()() and STA 4().() on the spar lower

nnnge with a splice angle formed from .t7I)

AISI 413() steel, condition N. The splice angle
.070 .050

nimg mull he 35 wide ar Ihe original ipur I tnanprs. The splice angle must he long enough
to install II AD´•1 rivets through the skin and 11 I)

1 SAME LENGTH AS

ANGLE BEING SPLICED

70 -1 151

FIGURE 51-15 SPAR REPAIR(STA. 9.0 c9L

OLrTBD)´•

WFTPRIMER 100VCONICALWASHER

3. Repair main spar damage from STA 485
SKM

oulhc~ard by installing splice angles made from
.OJll B)Z´•I-T3 mnlerial on both side of wch urin~

GCARP EM;ES 12 AD4 rivets (0 through skin and 6 through
NMT OYERSIZE RIYFP web on each side ol’ damaged area). Pick up

three existing holes and drill three new holes

between existing holes on each side ofdamaged
area. (See Figure 51-1(,).

FIGURE.s]-l4- OVERSIZE HOLE J. Repair main spar web damage outhoard

REPAIR of STA 34.(), top flange, and STA 48.5, lower

nange by f(lrming a splice angle from .050 202´•1-

rivets through the spar web on each side of the T3 ;Lluminum. The splice angle web nang

damaged area (see Figure 51-15). should be cut to allow sufficient coverage of the

Prime splice angle before riveting it to spar,
damaged area of existing web and long enough

Pick up five existing rivet holes and drill six new
to install 6 ADJ rivets on the nange on each

holes between existing rivet holes in the skin at
Side of the damaged area.

each side of the damaged area. Install 22 AD4
Pick up 3 existing rivet holes on nnnge of spar

rivets through splice angle and skin, and 22
’\"d drill 3 new rivet holes between existing

AD4 rivets through splice angle and spar web. h"les.

(Sec Figure 51-15). Drill 10 rivet holes through splice angle and

2. Repair main spar cap damage hctween web on eacll side (1T the damarrcd \veb arc;\.

STA 34 and STA 48.5 by forming a splice angle
The damaged web should be s;op drilled or

I’rom 3/4 inch hv 3/11 inch .()5() 2024-T3 sheet c’acked area removed prior to splice angle in-

aluminum. Pick up five existing holes and drill "L"11"Lion. Prime splice angle and dehurr spar

six new rivet holes between existing holes in the W’b ""J n""ge before inslnlline splice (seLe

skin on each side of damaged area. Figure 51-17).

Install 11 AD4 rivets through angle and skin 5´• Spar \vebs outboard of STA 49.5 cracked

alld It) ADJ I´•ivcrs through angle and web on
m"’e than 50~ elf the web height mav he

each side of the damaged area. (See Figure 51- repaired (see Fi~ure 51-15). a splice

1,5). plate from .050 aluminum to fit the in-

51-14-02
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side dimensions of the web and nange at the Pick up ail river holes on weh under splice
damaged are;l. plate and drill new rivet holes cln equal sp;lcin_e.
Pick up ri~´•cr holes on top and ;Iround’rhe Jamac~etl area similar ~o that on

fl;tnge on each side ol’ damaged area ;ulrd drill Figure ~l-IX rivets on each side (1T damaged
new ADJ rivet holes hctwccn these cxislinrr- arc;l.

Iloles.

~3MIN.PERSIDE) ~MIN.PERSIDE)

o o O O O

O

2248

CHERRY I~OCK
O o] II (4M~.PER

SIDE)

.040 2024T-3 CLAD

FI<;LIRE.51-I~ SPAR REPAIR-STA. JS.5 APPR()S.

a’ clp EACH SIDE OF CRACK)
STOP-DRILL (OR REMO

(6 EACH SIDE OF CRACK) CS1ACKED SPAR WEB A’

o o r, o o o;~ o o o o

0

O.050O O

20a4-T3

Fl(il~rRE.sl-17 SPAR REPAIR(()UTBD (II’ Sta. 3-1.()

51-IJ-()2
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HUCKSTUMP COLUR

RIVET’ GUN

SWAGE SEI

-´•--´•-r FIS"mL

STUMP HUCK COtLAR COLUR

BUCKING BAR

0 0

0800 000
O O

0 0 O RIVET GUN

O O

O O O

o( o o o 0 0&)

(5 EACH SIDEj
IGKT

ISt15
SWAGE SLT

FIGURE 51-18 SPAR REPAIR

51-14-03 RIB REPAIR

The repair of damaged stabilizer and fin ribs is
FIC151-19 REMATING HORIZONTAL

not feasible in most cases. Damaged ribs
STABILIZER TO STRINC;ER

should he replaced with new parts.

51-14-04 REMATING HORIZONTAL Alternates:

STABILIZER TO STINGER Resin-Epoxical #606 Patching Adhesive
Resin

When stabilizer repair necessitates removal United Slates Clypsum
T~´•om the stinger, remaling can be facilitated by
tlsing huckbolt substitution information con- Catalpt -Egoxical #606 Patching. Adhesive

lained in Section .51-10-01. When mating stabi- Hardner

lizer to stinger use bent rivet swage set #5 (see
OR

United S~alrs Oyprum

Resin -Ren Epoxv CCr 1304
Ren Plastics Co.

51-15-00 FIBERGLASS LAMINATES, Lansing, Michigan
REPAIR PROCEDURES

Despite the fact that fiberglass laminates are Catalyst -Ren Hardener CCI 1.704

designed to withstand considerable abuse, oc- Ren Plastics Co.

casional repairs will he necessary. It is dillicul~ Lansing, Michigan

to cover all the various repair techniques due to
Fire retardation Antimony Trio.uide for fire

such limiting factors as accessibihtv and the ex-
rclardationn.5;re minimum; maximum bv

tent ol. damage. The following;ullines Lhose Weirrht of Resin Content. Must be added to

the ~ase resin (cowling and air intake assembly
steps which are used to make repairs of the

onl~).
more common type damage to a fihcrglass

The manufacturer’s bulletins shall be followed
laminate.

all miuing ratios and preparation Drier to
I. Materials used for repairs shall be as

specified and compatible with the basic resin application.
2. Cieneral.

used in the fiberglass laminate.
A. The con~guralion of repairs are

Hesin -Aerospace Adhesive EA934 Part A

HvsolDivisicln shown Tor pat areas; f(Ir simplicity;
The De,vter C’orporalion however, the same techniques can be used Tc~r

contoured surfaces. Contoured repairs will re-

Catalyst-Aerospace Adhesive EA~34 Part B quire additional considerations and the pnlpt´•r
Hvsol Division
The De,uter Corporation

21
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Stop Drill

O
´•i~ Crack--C~rss~

;f:
Outline of

Chamfer Area
a

::z (See Section

tLI´•511--rlL 1.5"

51-13-00, B, 21

Crack

r 1.5"7 Chamfer l.S" Each

Side of Crac~

(See Section
5´•1--

2):´•:´•:´•:´•:´•:C´•:´•.´•.´•´•:´•´•-´•’´•"’ 51-13-00, B,

Thickness .02 to .04Finished Surface

O j/BrP/E
4

T Lanlnate
Thickness

MASKING TAPE

Finished Surface

Fl(i U RE s I-J, Nc,lU-STR CIC’T~IRAL REPAI R

oC Ihe h;lckup used li,r cl~unpinrr C’AUT1()N

Iho lamina~rs lopcthcr during Ihe cunnrr c\:clc. hletllvl Etl~vl Ketonr (RI.E.K.) is a nalnlllclble

B. The clcplce or IIullinale chamli´•r ~unrl II;IllI(I;;n(l slloultl be used with prol,rl´•
\entil;ltion;lnd the prescribed safety

si7e will v;lrv hascd on acccssibilir\:..shapc ol’
equipmrnt.

part and (lr damage.
CAIITION

51-15-01 CRACKS, IN SURFACE AREAS f;iber~less componnlts;ll´•e ;Ittacketl ;ultl

I. Stop drill all cracks per stanclarrl aircrali deteriol´•ated 1>3’thr follo~ving products:
I~ietone. elipllrttir rsters. chlol´•in;ltt´•tl

procedure. Il?~cll´•clr;lrbolIs. ;Incl slillltlv softnletl b~
2. Rcmcl\´•e ;Itlv I(lose parIiclcs and rra\ccI ;I Ir,ma tie Ilvcl I´•oc;\l6ons.

lihcrplass sIrancls I’rclm ~he cracked pr,llion.
3. Prepare sull;lce C(lr as sho~n in 51-15-02 NON-STRUCTURAL REPAIR

(Figure ,51-2(). Figure 1-21. and Figure 51-’’). 1. Appl!; maskinr! tape o~cr aack (In

4. Prior to conlinuing Ihe repair. all surlilccs liniahcd surl’rlce side.
in Ihe area or the repair must he cleaned of all Appl!: ~´•cl cclztl ol. ca~al!´•zccl L´•pos!t rcsin In

h~ ~iping the area wi~h a clean chamli´•rccl surl(lce.
saluraIed Mcrhvl-Erh!tl KeII,ne. .i. Appl~ one I~wcr (II. #IXI lil~erllass

soluraled resin.

5 I-1,5-OI
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4. Add additional plys of #181 fiberglass 5. Place rigid aluminum plates on both sides

with epoxy resin -to attain of repair area and clamp into place with "C"

original laminate thickness. clamps. Permit laminated repair to cure.

5. Apply one additional ply of #181 cloth 0. After the fiberglass repair has cured.

I,l´•idging;he total repaired area and bond in remove the clamps and install #3 AN4Z(,A

place. rivets. Flush head to he on the finished surface

side. The number of rivets and spacing will be
51-15-03 COMMON STRUCTURAL

determined by the size elf the repair.
LAMINATE REPAIR (METAL INSERT)

rJ>

1181 Fiberglass
Cloth

I
I I 25 T-3 Alum.

I1.375 11

I I
I I 11 1

Laminate

I I _1 .ozs T-3 Alum.
Crack I V

II;

1181 Fiberglass

i tl.Lh

Overlap (1) Layer Fiberglass

Alum. Plates

Finished Surface
L- Flush Rivet (Typ.)

Laminate
Fiberglass Bond in place.

FI~LrRE 51-21- COMMON STRUCT.LAMINATE REPAIR -(METAL INSERT)

I. Cut laminate per sketch, roughen 7. Apply one additional overlapping layer of

repair with 241) sandpaper, clean repair #1H1 fiberglass cloth on the non-linishecl sur-

area with M.E.K. apply a wet coat (lf catalv7.ed face and bond in place. Should the opposite

cpoxy resin lo surfaces. Then IMMEDIATE- side be a non-linished sur~ilcu. an additionsl

LY proceed with steps 2 thru 5. laver ol’ fiberelass should he applied to this side.

2. Install chemically cleaned .025 T-3 8. Upnn cOmplulion of steps i thru 7. permit
aluminum straps. perforated with #4n hclles the repair It, cure hcrc~re attempting lilr~ilcr

proximatelv .35 on center all directions. treatment of appearance surfaces. if required.
3. Apply wet coal of epoxv resin to Appearance surfaces will normally re-

aluminum straps and apply one or more lavers quire the application of a filler-sealer coating.
ol. resin saturated #181 fiberglass cloth to equal The appearance area is to be wiped clean. using
the thickness of the original laminate. rt clean cloth saturated with M.E.K. prior to ap-

4. Lay wax paper over both sides of the plying a Gller-sealer coating.

repaired area while stillwct. This prevents ad- it). Mix ep(lxy rcsin and calalvsl per mnnurclc-

hesion to the pressure clamp application turers specifications and apply to the ap-

(paragraph 5). pearance surface area. Care should be taken to

41-15~()3
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;Issul´•e as smoo~h as possihle surface in ~his pal- II. Ursing #2´•I() sanrlpaper. sand onrl hlt´•nrl

Licular opcfolion. ~he rcpaircrl area to march the surrclunclinr.rur-

Pelmit Lllir PLII.(;ICIIICI Clln~ 10 CUTC´• I)TiOT 111 :II1!. lilCU. ~ICPS 10 illld II Illil~ he III ;Ic-

;Itlcli~ional applica~ions ol´• lurlhcl´• guile n sn~islictclr!´• surlhce ~nish.

51-15-04 COMMON STRUCTURAL LAMINATE REPAIR (FIBERGLASS-RESIN
COMBINATION)

’m

o
Stop Drill

Crack
Chamfered Surface h

CL-1~5"--t-- 1´•511

1
Glass Patch Outline

ThicknessLaminate

Finished Surface 1 Chamfer

Each Side (Typ.)

.02 to .04 Thick

O

FI<; 51-22 C’()MM()N STRUC’TRUAL LAI~IINATE

I. Appl!~ wc~ cclar olcalel!r7ccl cpos!´• rcsin Atld oddilionnl (If #IXI lihc´•1!1;12

ch~umrcrcd sul´•l;~cc. .4n1urarccl ~irh cpos~ rc.sin ;Itl;lin

Apply one lever oT #181 lihclplasr clolll oriein;ll Ihickncss.
I’

Apply cine I~cr ol. BIX1 lihcrrl;lc´•r clnlhcsalura~cd cnrnl;zcd cpoxv rcsin.

~o ~he non-linishccl siJe oC csrc´•nding
I,’’" each siJe oC llle chamli´•r rulrl honrl i~l

2J
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.5. Lav wax paper over holh sides of the 51-16-00 -MISCELLANEOUS

rep;lireda;ea while nillwel. This prevents ad-
I. Prcltcclive Coating.

hcsic~n t(1 the pressure clamp application A. Parts with protective cclatin_gs (such as

(palapraph (,l. C’onversion Coated-or zinc primer) cln which

(I. PJ;ICC rigid ;lluminum plates cln hoth the coating is scratched. spotfaced. drilled. m in

sides of repair ~u´•L´•e and clamp place with
any \i´•av removed must be rccoated with zinc:

"C"’ clamps. Pernlit laminate repair to cure. ch;omatc primer. E~CAMPLE: Part is Con~cr-

7. Al~cr fiberglass repair has cured. remove sion C’oated as detailpart. During replacement
clamps and install #3 A~I´•IZG rivets. Flush head the part is spotracrd to receive holt and washer.

to he cln r~nished surface side. The number of This part must he primed after spclllacin~.
rivets and spacing will he determined h~ the Low Pressure. Plastic. c~r Rubber Line

size of the repair. Splices. Static smlcm lines mnv he lengthened.

8. Upl,n cllmplclion olsteps I Ihru 7. iillow shclrlcncd. or sy;lioud to alloff;he rcpilct´•m~nl
the repair cure hefore attempting further .Isections of damaged lines. The are

treatment (If the appearance surface. called out in the Parts Catalog ~ra pages li~l-

Appe’L’""c’ surfaces will normally re- lowing the illuslralLln depicting the assembly or

quire the application of a piler-sealer coating. comI~ncnl in question.
The appearance area is to he wiped clean. using Il,pliccs are made. the system must be checked

a clean cloth saturated with M.E.K. prior to ap- br leaks.

plying a lillcr-sraler coaling. .i. Shortening and Lengthening of Tuhin_p.
Miu epomr resin and catalyst per Hoses. and Fle~ichle Ducting. Moonev manur;~c-

milnufacturer.s specifications and app" to the turcd assemblies of plumbing. tubing. hoses.

apprarance sur~lce area. Care shcluld be taken ,,d nesihle ductine mav he modified to allow

to assure as smooth as possible surface in this the use of lon_ger Darts of the same size and

particular operation. Permit this surfacing coat material to be cut and used as replacements.
cure prior to any additional application or When the manufactured ends of nrxihle ducting

further rcwclrk. are removed. the raw edge must he taped with

Il. Clsing #74I) sandpaper. sand and blend 3~I aluminum fclil tape.

repaired area to match surroundin_g surface.

Steps 1() and Il mav be repeated to acquire a

surface finish.

51-15-05 FIBERGLASS DELAMINATION

REPAIR

I. Delamination or ~ply separation of a

fiherglass product is usuallv a result of poclr

bonding of rtherpluss lavers. Generally. this

conciiticln is localized and can he readily

repaired hv carel’ullv spreading apart the p!ys in

the delamination. and removing loose particles
by blowing clean compressed air into damaged
area.

2. Proceed hv inserting calal~ir.ed epo.w resin

into the dclan;ina~ion and then immcdiatclv

clamp the delamination together. Permit the

repair to cure a minimum of 8 hours before

removing clamps.
.7. Eaensi~e Jelamination of a part will he

reason For total rejection of the part and shall

j he scrapped per standard practices.

q 5L-IS-lifi
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52-00-00 GENERAL shaft up from the doubler plate and clear of the

door frame.
The c;lilin door is constructed of an inner and

outer aluminum shell fastened together by
C. Remove the eight (8) screws from out-

rivets. It is provided with a dual latchin~ side the airplane that hold the front portion of

the hinge in place. -There are also three (3)
mechanism. I) a lock pill extends into a mating
Ieceptacle in the lower door frame and 2) a jaw

push rivets that will require removal at this

location.
type latch cl~unps a special designed nut in the

upper dor,l frame to hold d;or securely in D. Carefuilv drill center of river hearl

place. Tile door is hinged at the lonvard;dge \vith a l~th inch drill hit until head pops off

by an extruded aluminum hinge. The inner ""d’ivct stem can be punched out.

handle and the outer handle are in~erconncctcd The original door asstmhl~ with hinge at-

by adjustable push pulltubes. This mechanism ics assembled to the door frame prior to

is spring loaded to an over center position in insrnllalion of the outer skin. The door is

the latched position for positive security. Ad- plilced into position and the hinge held in place

jus~mene Cor each push pull tubr is provided to on its mounting plate bit sealant and locatelr

accurately rig the latching pin and the jaw type
rivets. (The number of locator rivets m;lv vary).

latch. Adjustment to the special nut at the ~op
These rivets will be underneath the outer skin.

of the door frame can be made for proper
After removal of the outer rivets and screws

closure, work a putty knil’e or a thin piece of aluminum

The baggage compartment door is constructed between the outer skin and the hinge and be-

oL’ an inner and outer aluminum shell fastened tween the hinge and the mounting plate from

together by rivers. 11 has dual pin latches Lhat the inside in order to break the sealant bond.

extend into receptacle fittings on both sides of During this procedure determination can be

the door I~´•amr when the exterior handle is made where the locator rivets are positioned.
Locate these rivets from the inside and drill the

closed properly.
bucked head carefullv. DO NOT DRILL

The auxiliary exit handle is located on the inside
THKOU(;H THE OUTER SKIN. Attempt rcl

ol. the baggage door. This handle can he

opcl´•n~ed onl\r from the inside even if the cluler
move the door and hinge aft and awav from the

h~uldle is locked. A cam mechanism allows a
ol~ach point after each rivet stem is drilled out.

The door and hinge should come free when all
clevis pill ttl bypass the outer handle latch

sealant bond and rivets are remo~´•erl.
groove and open the two latching pins which

hold the door closed. (Refcr to
2- Do"rRepair.

P()H/AFM Section III for specific procedures A. The doclr should he repaired. if ap-

to operate auxiliary exit handle.) This door is plicable. according to standard procedures in

hinged at the top with an extruded piano type
AC 43.13-1(

hinge. B. Remove the interior door panel if

A he,ld open arm is attached on both doors to necessary to repair the door assembly.

assist ill holding the door open when desired. .7. Installation. The old door can he relo-

A door lock is provided for both doors. A cared by usin_g the existing holes. The mounting

single kev will operate either door lock. The in- plate should he Ihoroughlv cleaned of ail

tcrior panels require removal if the door locks sealant and foreign material before reinslall;l-

are to be removed and replaced, tion ofrhe door.

A new door or hinge will require proper
52-10-00 CABIN DOOR MAINTENANCE Dosirioning of the door to obtain proper sealing.

PRACTICES A. Place door, with new hinge instnllccJ.

1. Removal. The cabin door may be inter position between the outer skin and the

removed to replace or repair the door or to mounting plate.
replace a damaged hinge. B. When door is properly positic~ncd

A. Remove the interior panel around the mark the new hinge for mounting using existing
door L~´•nme. holes, either fror;; the outer skin or

B. Rcmcnr the hold open arm at the I~´•om the hinge mounting plate inside the cabin.

door frame. Remove the colter pin and C. Drill the new holes in hinge carefully
washers from the hold open arm shaft. Pull the while door is securely in place.
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D. Remove the door clchurr holes and N()TE

clean the sharings Crom the area.
It is not that tile lower link (1)

contnct the upper link 1,5). (Figure ,52-1).

NOTE
E. The outside h;lndle is he push with

Tile I´•ivets and rivet holes ol´•iginelly nsetl ;Is

loa~tol’s tlo not Il;lve to be utilized what outside skin when mechanism is in Cull latched

installing it new door or hinge if pl´•oDer position.
Itligoment c;ln be obtnined using nnotllel´• F. In Cull latched position. the upper latch

method. jn~F must he closed and the latch slide cam

(7) at the entl l,C its I’ull ~ra\´•cl. Sec adjustment
E. Appl!’ scnl~unl. PRI-I().I-(i-B’. or

points (8) and (Fipure .52-1).
e(luivalent. outer skin luld hinge sup-

In I’ullopcn positionthe upper l;ltch
port plate on tuhular srruciurc.

jaws must he open and slide cam at the end of
F. Reinstall door hinge to mclunting plate

using the eight (8) Ilat head screws rem(lved

e;trlier and three (3) Ilat head ADd standard
NOTE

(AD.5 ovcrsi7e) rivets. Slitle c;lm (7) mo~es 1.13 in. from the full

(i. Adjust door latching mechanisnl scl I;ltched to full open position.
door closes ;ulcl seals during Clight. (Sce door

rigging procedures paragraph .52-11-1)1)). 52-12-00 CABIN DOOR SEAL

H. Reinstall the hold open arm with new The cnllin door seal is an estruded ruhher se;ll

coiler pin. C?lled with a soft Unless dcfr~rmccl or

I. Reinstall interior panels and interior the seal ~ill prcn.irle adecIuate sealine
trim to dol,l’ ;\nd cahin. ~uounrl the pcriphcr\ (1T the Joclr during llight

.I. doclr to airpl;lne. conditions.

52-11-00 CABIN DOOR
i. C’nbin door seal replacement.

A. The seal is held to inner Cr;lme
RIGGING/ADJUSTMENT PROCEDURES

with adhesive.
The cahin do~,r latching mechanism has several

adjustment points that mav he utilized ub~nin B. Remove the Joc,r inner trim panel tcl

proper rigging. (Sce Fi~;" .52-1). Removal ol. L~;Li" I1CCC~S 10 II1C d(l(lr BCill.

the interior door panel will he rccluirccl tt, !nin C’. Pull the seal Trom the doc,r Trtlme.

access to the a?justment poin~s. D. C’lelul the area with lacquer thinner 1(1

i. Adjust c;lhin door linkage to s;llisl~ re- I"lp ""li’" Ihu remaining arlhcsi\c.

c´•sccs.s<1Uirements listed helow.

A. Lu~chin@ pin nlusl striker pl;llL´•
CAUTION

on clool´• rl´•ame the Cull circumference oT pill
C;lre sboultl be exe~´•cised to keep the I;lcqoer

when mechanism is in I’ull I;llchccl pclsition. thinner from tlripping on tile ~ing ol´•;ln~

B. Latching pin must clear striker pl;lte other portion of the airplane.
wllen opening dr closing the door with latching
mechanism in r~1ll open positicln. E. Coal cleaned door frame with aJ-

C. As the lower link (1) and bcllcn~nk hcsi\e (St. C’lair #~sX7).

arm (2). (Fig. .52-1) travel over ccn~cl.. the F. C’oat hclnd area ol’ new seal with ad-

spring (3). is to tie compressed to I.t)c)t) +i- hesi\´•e (Sr. Clair #´•1587).

(i. Let h(lth applications Jr~ until tackv.

H. C’arcl’ullv pl;lce end (1T seal into posi-
N()TE lion at hotl~lm continue arc~unrl the

~lsllers mly’ be added between spring anti door until the seal is l’irmlv attached. Do not

link ol´• 3302’)´•1-501 Ilousing assembl~ (J) to
pull tight around corners. Cut oCl’;ln.v csccs~

comply with itenls H and C, (I;igul´•e ,52-1).
seal.

D. The lower link (I) and hellcrank arm
I. Cl’hen sc;d is properl!: attacherl the

(2). in Cull lucked position, should he o~crccnlcr doclr should close with little clli~rl.

a minimum oC..1 inches. (Figure ,52-1).
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7.SLIDE CAM _G.LATCH JAWS

S.ADJUSTMENT
POINT

FWD I 3.SPRING

~F"

8.ADJUSTMENT
ASSY

POINT

5.UPPER LINK

2.BELLCRANK ARM 1.LOWER LINK

VIEW-LOOKING OUTBOARD AT CABIN DOOR

FIGURE.52-1- CABIN D()()R RI(;CIIN(;/AD.I uST~1ENT

51-12-0()
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NOTE F. Remove hinge and bag_eage door as-

Doar´•contonr can be altered slightly to semblv carefully.
canli,r´•l11 wltll albin contour. it’ needed, for

C;. Clean hinge and hinge mounting area
proper fit and sealing.

r thoroughly of all sealant or foreign material.

52-30-00 BAGGAGE COMPARTMENT 2. Repair. The ba~gage door mavbe

DOOR MAINTENANCE PRACTICES repaired per standard repair procedures in ac-

I. Realsval. The baggage compartment
c"’d""’e with AC Q.I~-1A. Repairs may he

door mav be removed to replace or repair the m"de to the baggage door on the airplane if

dool´• or ;o replace a damaged hinge. feasible.

A. Remove the coat hanger and headliner

panel located inside and directly under the bag- NOTE
If repairs are to be made the interior trim

gage door hinge area.
panel may recluire removal.

B. Pull insulation back to clear rivet

shanks. 3. Installation.

C. Center punch rivet heads holding the OLL) HINGE

hinge half to the I’uselape. A. Place repaired haggage door with old
D. C’nrcl’ully drill rivet heads and punch hinge into posirim and cleco securely to assure

rivets from holes. fit ofdoor; check latching operations.
E. Work a putty knife or thin piece of B. Remove door

aluminum between outer skin and hinge and assure attachment area is clean of old sealant.
inner skin frame and hinge to break sealant

bond.

AUXILIARY EXIT DOOR LATCH‘RODS
HANDLE RE

O

LATCH PIN

(ON LANY 83

CLEVIS PIN
SLIDIN

CLIP/PIN ASSY.

OUTSIDE HANDLE

SPRING.

FIGURE _52-2 BAC;C;AGE D()OR LATCH MECHANISM

.52-30-(]11
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C. Apply sealant, PR 1403-Ci-B2 or G. Apply sealant (PR 14t)_7-O-P’ or

equivalent. I(~ hinge attachment area between equivalent) to hinge mounting ar between outer

outer skin and inner frame. skin arid door frame.

D. Rcinstall door assemblv with old hinge H. Reinstall door assembly and cleco

and cleco hinge for proper place;llent. securely in place.
E. Install rivets (ADJ standard. AD-5 I. Install rivets. (AD4 standard. AD5

ovcrsiire) in all holes, oversize) in all holes. Remove clecoes as rivets

NEW HIN(;E are being installed to keep door aligned.

A. place old door assembly with new
52-31-00 BAGGAGE COMPARTMENT

hinge or new d(lr,r assemhly and new hinge into
DOOR LATCHING MECHANISM

positiotl and latch the door in place. The hnerrarre compartment door has a direct

latching linkage that inserts twc~

NOTE
pins into hard points in the door frame. This

Hinge nlounting area should be clean of old

sealant and debris. latching mechanism can be locked from the out-

side. An au?ciliarv exit mechanism is incc,r-

B. Push in on door assembly at top. while porated into this lurching mechanism which al-

door is in the latched position to properly lo- lows the door to he opened. In an cmergencv.

cate tile door and seal in the door frame. from the inside e~en if outside handle is lockcj.

C. While door is held in place mark holes The outside handle has to he unlatched and

in new hinge using holes in outer skin as fullv opened to correctly re-engage the latching

locators. mechanism after use ofthe inside auxiliary c~it

D. Verify correct position of door Drier handle. (See Figure ~2-2).

to drilling hclles in hinge. S/N 2(,-1)001 thru 26-TEA

E. Center punch all holes and carelullv A spring attached to the clevis pin to assist in

drill the two end holes. Fasten clecoes in thesk the re-engagement of the latch pin linkage has

and rccheck door assembly fit, if satisfactory been incorporated. This ensures a positive re-

continue drilling all holes. engagement of the clevis pin into the cam

F. Remove door assembly. Deburr and clean of outside handle for proper actuation of the

the area completely prior to reinslallalion of outside mechanism (see Figure j2-2).

door asseml>ly.
NOTE

Follow the procedures in the Pilots Oper;lting
Handbook/ Ail´•plane Flight Manual

(POH/AI~M) for re-engagement of tile

mechanism for proper outside bundle

operation.

57-31-la1
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53-4()-03 Main L~uldine(;enr Attach Points

53-~U)´•ll´•I Engiac Mou~ Allnch Poinls .c)
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53-00-00 GENERAL 53-10-02 TAILCONE STRUCTURE

The Moonev M20L f(lrw;\rd fuselage is ccln- The tailcone is of scmi-monococlue conslruc-

structed 313() chrome molvbdenum Lion. The internal structure is shown on (Figure

tubular steel and ccwvered with aluminum skiR 5.1-2). The f(,rward ~abin structure (1) is h(;lted
;lttached to the tubular steel structure. to the tailcone with structural bolts. The tail-

The tubular steel sub-assemblies are heliarc a,ntt skin (2) is an integral load bearing porticln
welded in li.vtures, inspected and then as- of the assembl\r. The avionics equipment shell

.semhled into the main cabin li;vlure and hcliare (3) spans the tailcone width to provide rigidity

welded into a cabin enclosure. The assembled and space for avionics components.

steel structure is sand blasted and coaled with The battery shelfs and batteries are located

cpoxy primer for corrosion protection. in this area also. The hat rack shelf (´•I)

The tailcone bulkheads. formcrs. etc.. are provides rigidity as well as storage space.

Formed I’1´•om sheet aluminum on a hydrcl press The empennage ;a~ach points i6) nre attached

or drop hammer at Mooney Aircraft Corpora- to the rear bulkhead (7) with tabs (3) eacnded

lion, fonvarrl and attached to the tailcone structure.

These components. along with stringers. clips.
53-30-00 -PLATES/SKINS

brackets. etc., are asseml~cd together on a TLu-

lure and built intt, the aft I’usclage assembly. The fuselage tubular structure is covered with

All air ducts, control brackets. electrical har- aluminum skins after mating to the tailcone.

nesses and antennas are assembled into the tail- The skins are rivered and bolted to support

cone during this manu~lclurinf stage. angles. formers and brackets. These skins are

The Col´•ward cabin enclosure and the tailcone ncln structural coverings to form the outside

are mated into the ruselage assemblv and this contour of the fonvard I’us~laae section.

fuselage assembly advances down tile produc- The skins covering the tailc;ne are an integral

lion line to Lhe station for mating with the wing part of Ille structure. Repair or replacemcn; of

assembly. these skins should he according to AC J3.13-IA

secticln 3.
53-10-00 MAIN FRAME

The fuselage assembly and tailcone have panels.
covers or doors at variclus localiclns to provide

53-10-01 TUBULAR STRUCTURE FRAME
access to the interior li~r inspection or main-

The basic cabin enclosure is shown in (Fi_eure tcnance purposes. (Sett Figure 53-3).

,53-1). The cine piece bL´•llv fairing is removable to

provide access to ail commp;nents and control

systems located below the nclorhoard. See

(Figure 53-3) and table following for cclm-

ponenl location and identification.



MOONEY AIRCRAFT CORPORATION
MODEL M2I)L

SERVICE AND MAINTENANCE MAN~AL

FIGURE 53-1 TUBULAR STRUCTURE FRAME

53-30-0()
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4 1

2

;I\ 1

5 i\

6’
:o

FIGURE 53-2 TAILCONE STRUC’TU RE

TABLE FOR FIGURE 53-3 COMPONENT IDENTIFICATION

I. Cabin Door. I’. Landing(;ear Actuator. (;ascolator,
Fuel Selector Valve.

2. Engine Compartment, Turbochar~er 13. Landing Gear Retract Tubes, Fl;lp In-

dicator Cable.
3. Baggage Door. 14. Electric Flap Actuator.

4. Elevator/Rudder Control Stops. 15. Stabilizer Trim Screw and Stops.
5. Empennage Allachmenl. 16, 17, 18. Elevnlor/Rudder/Ailcrcln C~ln-

trol System, Bcllcranks. Rod End Bearings.
Avionics Blackbo,ues, Batteries. IS). Nose WheelSteering System. Cowl Flap

C’ontrols.

6A E.L.T. access. 2(). Rudder Torclue Tube.

7. Stabilizer Trim Jack Screw 21. Lrnnding Gear Retraction Tubes.
S. Empennage Attachment. 22. Tail-Light Harness Connections.
I). Elevator/Rudder Controls, Rod 23. Empennage Attachment, Trim .)ack
End Bearings Sr Travel Stops. Screw

10. Rudder Controls, Elevators 2´•1. All components (12-1cY. 21).
Rudder Bellcranks.

11. Brake Master Cylinders, Rudder 25.0il access

Toryue Tube, Electric Fuel Pump.

53-30-00



MOONEY AIRCRAFT C<)RPORATION

MODEL M20L

SERVICE AND MAINTENANCE MANUAL

i; /sA 7

9 /10

22

24

3 1

25

4 8
6 2

FIGURE 53-3 INSPECTION PANELS AND COVERS

53-JO-00
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53-40-00 ATTACH FITTINGS Various type olfittings (3) are used to properly
distribute the load between the wing and the

53-40-01 -WING ATTACH FITTINGS fuselage.

The wing assembly (I) is attached to the

fuselage assembly (2) using structural hardwCe

(4); (see Figure 53-4 for locations).

;0´•

4

FWD 4

C~S I

1. 2 ´•~i’

FIC;URE 53-4 WINCJ/FUSELAGE ATTACH FITTIN<;S

53-40-02 EMPENNAGE A~TACH The bottom attach pclint (4) (Figure ,5.1..5) on

FITnNGS the empcnna_ge assembly secures the stabilizer

The empennage ussemhlv is manufactured as a trim jilck screw (5) (Figure ~3-5) and (J)

unit (L), (Figure 53-5) with the vertical fin and (Figure 5.1-6). Lateral stability of the empen-

the horizontal stabilizer using common com- nage assembly is cclntrolleri with an articulated

ponents. This unit attaches ~o the tailcone em- hinpe assembly (2) (Pigure 53-6) ;Itlauhed to the

pcnnage attach points (1) (Figure 53-5), using rear bulkhead (3) (Figurc,s3-6) of the tailcone.

two structural bolts (2) (Figure 53-5) passing The hinge attach pin (6) (Figure 53-5) is held in

through two top hinges (3) (Figure 53-5). place with a cotter pin at each end.

53-40-00
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I
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3

lI

FI(;URE 53-5 EMPENNAGE ASSEMBLY ATTACH FITTINC;S

53-40-03
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one of the hard points for the main landing gear
assembly. The leg assembly (1) is supported at

the rear hv a bracket (4) attached to the stub
spar assembly (5). This is the rear hard point.
The main landing gear truss assemhlv F(,) also
attaches to the tension strap fitting (2) on the
main spar. The brass hearing (7) (insert) should
be inspected at any scheduled maintenance ac-

tion for wear. ~;rease Gttings (8) are installed at

pi~ot points of the main landing gear assembly
1 f(lr lubrication per Section 5. (Reference Figure

53-7).
4 /´•B 3

CACrTION

2 be repillnble. Welding or benting will change
Heat treated assemblies are not considered to

the heat treat characteristics and it takes
special Drecclutions to obtrtin the uriginal

Ilnrdness and strength.

53-40-04 ENGINE MOUNT ATTACH
FIGURE 53-5 TAILCONWEMPENNAGE POINTS

ATTACH POINTS The engine mount is attached to hard points
built into the Convarrl portion of the tubular

53-40-03 MAIN LANDING GEAR structure.

POINTS The upper hard points (1) (Figure ~-8) a
The main landing gear assembly is a welded lower hard points (2) are For NAS130J bolts in-
heat treated 4130 chrome molybdenum steel as- stalled fr,r tension loads. The lower hard points
semblv. The leg assembly (I).Fig. 53-7. is sup- (2) are for AN3 bolts.
porle;l at the ~orward elkl I,v the tension strap
fitting (2) attached to the wing main spar as-

sembly (3) (Figure 53-7 insert) and provides

ii I i a

´•S 2

FIGURE 53-7 MAIN LANDING GEAR FIGURE 53-5 ENGINE MOUNT A’I~ACH
ASSEMBLY ATTACH POINTS POINTS

53-´•10-03
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SECTION 55

STABILIZERS

LIST OF EFFECTIVE PA<;ES

C’HAPTER

SEC’TI()N

SUS.1EC’T PA~;E DATE

55-EFF/C()NTENTS I/ZBLANK .3-85
55-01)-0() .3-88

4 .,3-88

.3-88
55-40-02 .3-88

TABLE ()F C’()NTENTS

CHAPTER

SEC’TI()N

SUB.IECT.......... SUBJECT............ .PAGE

................3

Horizclnlal SLahilirer ..........,t
55-11)-1)L Horizclnrnl S~ahilizcr- Rcmavnl.....4

Hori7ontai Slahilizcr Installation .4
55-20-1)1) Elevator ...............4

55-20-1)1 Elevalor- Remnval..........´•l
55-21)-1)2 ElcvaIor- Inslallalim........ .´•I

Vertical Slahilizcr
55-3()-1)1 Vertical Srahili7´•cr- Remo~´•nl..... .5
5.5-W)-02 Vertical S~nbilizcr- Insrallulion.... .5

55-41)-111) RLldCIL’T ...............5

Ruclrlcr-

55-411-1)2 Rudrlcr- Inslulloticln ........h

S.5-EFF/CT)NTENTS
Page I/ZBLANK
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55-10-00 HORIZONTAL STABILIZER
55-00-00 -GENERAL

The main spar assembly (1) (Rcl: is
The M21)L empennage assembly is a variable in-

k,rmmed frclm aluminum sheet into a channel.
cidence tail-plane consisting of a hori´•ronlaland

Angle doublers´•(-2. 3 and 4) are formed and
vertical stabilizer built as a unit. (Refcr to

riveted to the spar through the web section.
Chapter 53 for the attachment of the empen- The stub spar (5) is a channel formed rrom
nage to the fuselage.) aluminum sheet reinforced with a joggled chnn-
The horizontal and vertical stabilizer are con- nel (6) at the center section. The rear spar (7)
strucled or f(lrmed sheet metal ribs attached to is an extrusion attaching to the ah end of the
it forward and art spar assembly covered with ribs and contains the hinge rittings (8) for the
stretch formed skins. The horizontal stabilizer elevators.
has a slub spat that spans a portion of the stabi-

The ribs (Y) are assembled in sections to the
lizcr.

front and rear race or each spar assembly to
The elevator and rudder are constructed from form the air Toil. Stretch formed skins (10) are
an extruded leading edge spar assembly covered laslenerl to the ribs, spars and doublers to lorm
with formed skins. The elevators have a rLued the complete horizontal stabilizer structure.
tab between the skins that run the lull length of

The ah vertical fin spar (11) is attached to the
the trailing edge. horizontal stabilizer structure through a bracket
The elevators and the rudder ha~e balance

(12) which is fastened securely to the stabilizer
weights permanently installed for stabilization

rear spar assembly (7). (Relerence Figure 55-
during night. I).

a g

1

7 11

12 f

FIGURE 55-1 HORIZONTAL STABILIZER

55-00-0()
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55-10-01 HORIZONTAL STABILIZER 55-10-02 HORIZONTAL STABILIZER

REMOVAL INSTALLATION

The lairing located on the tailcone, covering the Refer to Section 53-rH)-02 for installation.

gap between the tailcone and empennage as-
55-20-00 -ELEVATOR

sembly, will require removal to gain access to

empennage attaching hardware. Section 53-40- The elevators on the M20L consist of a left and

02 describes the attaching points I~,r the empen- right hand assembly atrached through ball beam-

agee assemhlv. Refer to this section for the ing fillings (I) to the rear spar of the horizontal

removal of tl;e empennage assembly from the stabilizer (reTerence Figure 55-2).

airplane.

f. I t´•\

s

s
,~s"´• 53

1

4’ ´•.~l"r
´•~i 6

1

5

1

FICJURE 5_5-2 ELEVAT()R

The elevator control horn (2) is connected to Figure 55-2). See Section 27-91-00 for balanc-

the inboard leading edge of each elevator (R.H. ing p’ocedures on the elevators.

and L.H.). Both control horns are then con-
55-20-01 -ELEVATOR- REMOVAL

nccted to the elevator flight control bellcrank.

The lull length trim tab (3) may not be adjusted Remove the AN3 bolts from each control horn

from the factory installed configuration. This is and push-pull tube bearing, then remove the

factory set at 7 degrees down. AN3 bolts and hardware from each hinge fitting

The elevator skins (4) are stretch formed for on both elevators.

the upper and lower surface of the elevator.
55-20-02 -ELEVATOR- INSTALLATION

There are no ribs in the elevator between the

inbo;lrd and the outboard ribs. The skins are

attached to the leading edge extrusion (5) and
CAUTION

the ribs (6) with blind rivets. Each formed cor-
Each nm. repaired dr repainted elevutor

rogation is matched on top and bottom skins
should be checked for balance per Section

and rivets are installed for strength and rigidity 27-91-00.

through each corrogation.
A lead balance weight (7) is installed in each The elevators are installed in reverse order of

elevator tip with iron rivets (8). (Re~erence remt~al. Nominal tor(tne values for AN3 bolts

55-10-01
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are to he used (see section 5-20-01 for torque 55-30-01 VERTICAL STABILIZER

table.) ~REMOVAL
The vertical and horizontal stabilizer are

55-30-00 VERTICAL STABILIZER
removed as a unit with the stinger assemhlv.

The main spat assembly (1) (Ref. Fig. -3) is Remove the fairing located on-the tailcone
formed from aluminum sheet. F(,rmed angle which clivers the gap between tailcone and em-

doublers (2) are nested inside the main spar pcnnage. Seaicln 53-40-02 describes the at~zlch-
channel and riveted to the web. The rear spar ing points for the complete empennage assemb-

(3) is an extrusion used to attach the ah end of Iv. Refer to this section for removal of the em-

the seaioncd rihs(4). The stub spar (5) is also pennage assembly from the airplane.
formed from sheet aluminum. A doubler chan-

nel (6) is attached to the vertical stabilizer slub 55-30-02 VERTICAL STABILIZER

and the stub spar of the horizontal stabilizer. INSTALLATION

This attach channel is securely bolted to s~ingr Refer to Section 53-4t)-02 Tur installation.

bulkhead brackets. The main spar doublers and 55-40-00 RUDDER
angles 7. 8 and o provide attach points fclr the

stinger and the horizontal stabilizer spar. (ReTer The rudder on the M2(IL is constructed the

to Figure 55-3). same as the elevator with stretch formed skins
a (1) (Rcf. pig. 55-4) riveted to an extruded Icad-The skins (10) are stretch formed in 2 sections

ing edge (2) and riveted together at the trailingand riveted to the ribs and spar.
edge.

The rudder attach fiuings (L1) are mounted t(1

the rear spar extrusion. The rudder lower skins (3) are drop hammer

formed left and right halves riveted the upper
skins. a rib a.s~cnlhlv (4) and at the leading and

trailing edge. A s~ii’lener (5) is t(lsupport the

lower rudder hall hearing hinge fitting Ii,). A

weather seal (7) is included in the cissemillv.

The rudder conln,l horn (8) is attached \tith

the center hinge fitting to the rear n;lnge (1T

the frclnt spar at the juncticln of the lower rib
11

assemh!v (I()). A brace arm on the horn as-

semblv is attached to a fitting (II) on the lower

The upper hinge fitting (12) is attached to the

/3 rear nange of the front spar just under the tol,

11 rii~ ar;scmhl~(l3) and the balance weight (14).
10~ 4 (reli´•r Figure 5_4).

The balance weight (14) is installed with Ihur

iron rivets (1.5). See section 27-YI-OI) for

10

balancing procedures on the rudder.

55-40-01- RUDDER- REMOVAL
11

6 Remove the AN3 bolt from the control horn
2 and push-pull tribe bearing, then remove the

three AN3 bolts and hardware from each hinge
7 fitting. Disconnect electrical connections per

4 4
paragraph 37W1-003,2.A thru E.

I 9

8

j FIGURE 55-3 VERTICAL STABILIZER

I ASSEMBLY

5,5-30-1)05
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14

13

s-

~o.

1~5

/r/

8 1

g

5

1

7 9\
4

G-
4 5

FIC;CrRE 554 RUDDER ASSEI~IBLY

55-40-02 -RUDDER INSTALLATION The rudder is installed in reverse order of’

rcmovrtl. Nnminal larquc valves Tclr AN.7 hrll~s

ore rcl he used. (Sce Section 5-2()-01 for lorque

CAUTI<)N lahlc).

Each ne~v.renniredor renainted rudder

should be checked for bulunce per section

27-Y1-00 prior to installrition.

55-40-02
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SECTION 51,

WIND()~S

LIST ()F EFFEC"TIVE PA(;ES

C’HAPTER

SEC’TI()N

SUBJECT PA~;E DATE

.5A-EFF/C’ONTENTS I/ZBLANK ..3-88

3 ..1-88

5(,-21-02 4 ..3-88

51,-22-112 5 .3-88

(i .3-88

TABLE ()F C’()NTENTS

C’HAPTER

SECTI()N

SUBJECT.......... SUB.IEC’T ............PAGE

5h-()I)-00 C;cncral .................t

C’lc~uling Acr~lic .3

Windsllicld anJ Cahin WinJuws .3

55,-21-1)1) Winrlshiclrl ..............1

5(,-21-111 Winrlshiclrl Rcmcl\al..........7

5(,-21-112......,... Winrlshicltl-I .4

5(,-22-01) C’ahin .J

5r,-22-1)I C’ehin Wincfows-Rcmov;lI .4

5/,-22-1)2 (’ahin Wintlows-lnslallali~ln .5

Storm Windo~s ..5

51,-50-00... AavlicDrillina .............5

Z~-EFF/C’( )NTENTS

Page I/ZBLANK
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56-00-00 -GENERAL 56-21-00 -WINDSHIELD

The windshield for the M20L is .187 inch thick
56-21-01-WINDSHIELD -REMOVAL

acrvlic heal formed to contour. The pilots side

win;low is also .187 inch thick acrvlic ~ilh a ~The aluminum-retainer (I) at bottom of

hole cut out to accommodate the .31i inch thick windshield (2) must be removed by drilling out

storm window. The storm window is milled to the rivets attaching it to the co;vl deck (.t),

lit the hole and to he push with outside of pilots (reference Figure 50-1).

window surface when closed. The other three A putty knife or thin aluminum strip will he

side windows are .125 inch thick acrylic. necessary to work underneath the top skin (4)

All the windows are healed in an auto-dave to anrl the side post skin (5) to break the sealant

approximately 30(10 F and placed on a plaster bond between the acrvlic and the skins.

mold to cool while maintaining the correct

shape. CAUTION

The windows are tinted f(,r visual comfort, Exercise care during tills operation to avoid

scratching the acrvlic. Considerable effort may
ultra-violet filteration and cooling effect For the

be requir~d to break the bond.
cabin.

The windows are sealed to the outside skin. Carefully pull the windshield away from its loca-

Ret:dners and clips are used on the frame to ticln starting at the lower portion and work it

hold the windows in place. loose as the sealant bond is broken around the

erlee of acrvlic.
56-00-01 CLEANING ACRYLIC W~cn windshield is removed 1\II residual sealant

A commercial cleaning solution manufactured must be removed priclr to installation of the re-

Tor acrvlic mav be used to clean routine grit and placement windshield. C’areful scrapeing with

grime ~om the windows. Follow the inslruc- putty knife and the application of M.E.K. will

lions on the commercial cleaner used. assist in removing the excess sealant.

IF no commercial cleaner is availahle these pro-

cedures should be fclllowed:

I. Flush windows with water prior to wiping
with a clean, soft cloth soaked in kerosene.

CAUTION 2
Never wipe windows when dry. 7

2. Flush with water after cleaning with

kerosene.

CAUTION
Never use gasoline, benezene, carbon

tetracllloride. acetone, laccluer thinner, deicer

fluid, house hold cleuninl! nuitl or any other

cluestionable nuid to cleLln acrylic windows.

Tlrese solvents will soften or craze the surface. 1´•

NOTE

3

C-´•h´•linor scratclles or abrasions may be polished
out by using acrylic resurfacing kits, ie.,

Micro-Mesb, available from aviation accessory

suppliers.

56-20-00 WINDSHIELD AND CABIN

WINDOWS

The removal and installation of windshield and

windows are accomplished in the following FIGURE 5rj-1 WINDSHIELD

INSTALLATION
paragraphs.

5(,-00-00
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56-21-02 WINDSHIELD-INSTALLATION as the retainer is riveted into place. Use

CR1.312-5-2 cherry rivets to reattach the
When old sealant is removed brush M.E.K. or

retainer (1) to cowl deck (3), (reference Figurecquivalcnl cleaning solvent in the cavity (8)
whcl´•e new windshield will be located (rcfcr to

Alier the sealant cures the excess mav be
Fi6´•

rcmwed with a sharp razor knife.

NOTE Check for water leaks.

Exercise cure with application of these Repaint retainer and rivets to match aircraft.

solvents. Damage may result it’ drops of

solvents come in contact with either the 5822-00 CABIN WINDOWS

extel´•io~’ paint, intel´•ior trim or plexiglass.
56-22-01 CABIN WINDOWS REMOVAL

Apply sealant. PR1403-G-B2 dr PRC1.121-B-2.
Remove interior trim from the winrlow(l) to lie

into the cavity (8) until approximately half
replaced. Remove the retainers (2) or clips (3)

filled. Apply a bead of sealant along the
which hold the window in position from the in-

reccssccl joggIe ol’ the cowl deck (3).
side. (refcrence Figure 56-2).

(rcli´•rence Figure 51,-1).
The new windshield being forced into the cavity NOTE
between the outer skin (4) and the intericlr Some ret;liners are held in place with screws

retainer (7) will extrude excess sealant. After (´•I) and some ~lth rivets. I)rill out rivets

the windshield is in place wipe the excess carefully.
sealant off with a damp clean cloth.

Prior to riveting the aluminum retainer (I) into The window will he bonded to the outside skin

position coat retainer with a unilhrm thi~kness with sealant. Ct,nsiderahle effort mav he re-

el’ either sealant. A positive bond will be maJe quired to hreak the bond between the acrylic

,1

FI~URE 56-2 WINDOW INSTALLATION

51,-2 1-02
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and the outer skin. Care should be exercised to 56-50-00 ACRYLIC DRILLING

keep window from twisting and possihly crack- ~)rill hits for ~crvlic sh(luld he grc~unrl pc’
ing. (Figure 50-3). A slow turning drill bit with light
Remove the window and clean all remaining pressures is dcsipablc.
sealant from the skin. ~rse M.E.K. and a

scraper to remove the sealant.

56-22-02 CABIN WINDOWS

INSTALLATION

Remove all old sealant and clean skin area with

M.E.K.

Place window(l) into pclsition to assure proper

lit. Trim if necessary (See Figure 5()-2).
\75´•

Apply a thick. unif(lrm thickness of PRI´•103-<;-

B2 or PRC1321-B-2 sealant to both window and

skin areas where window (J) will he located. Y/I L5. CLEARANCE

Sullicien~ sealant should be used so excess Y A_ STOYE BURNER TIPE BIT

sealant is extruded from all edges of windows. (HO FLUTE RELIEF)

both inside and outside, (approximalcly 5 ,3.5 JOBBER FLUTE LENGTW

JOBBER LEHGTH OYLRALL

oz, lubes for 4 windows).

DRILL DIAUETER TOLERANCE ´•.0000

NOTE
-.0000

It is recommended tllnt five (5) tubes of TOTAL INDICATED RUNOUT=.0002

sealant be used for tile windo~vsto Droperly
seal all I\reas to keep water from entering the

interior and causing corrosion of the steel

tubular structure.

FI<;URE.56-3 ACRYLIC PLASTIC DRILL
Force window (1) into place with retainers (2)

BIT
or clips (3) and secure with Avex 1Cr()l-´•ll() blind

rivets or existing screws and hardware (4). The

sealant will be forced out and seal the window

to the outside skin. Carefully wipe excess

sealant off acrylic before it sets up. Alier

sealant cures the excess con he cut clff with a

sharp razor knilt, (rcference Figure 5(,-2).

Check replaced window leaks.

Rcinslall interior trim panels.

56-23-00 STORM WINDOW

The storm window (ci) is mounted with two

aluminum hinges (7). attaching hardware (8)

and held closed by a latch (9). A gasket (10) is

bonded to the slonn window for sealing pur-

poses when closed, (refcrcnce Figure.56-2).
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57-00-00 GENERAL (k) Hardware shown in (Figure 57-1).

The ail metal wine is a one piece a~zemhlv nt-
CAUTION

tachcd to the fuselage at structural hard points Have a suitable cradle rttudv to carry the
with structural hardware. (See section S.WO- fuselage before’iemoving all mating ha;d~vure.
01). The full span main spar assembly is con-

nected to the stub spar and rear spar assembly 2. Wing installation: Installation of the wing
by ribs, doublers and skins. The main landing assembiv is direct reversal of removal.

gear f(,rward attach assembly is an integral part
57-00-02 STALL STRIPS INSTALLATION

of the main spar and the rear lilting is bolted to

the stub spar assemblv. The spar caps are 7()75- 1. Adjust stall strips so that during stall

T~ aluminum and the webs, ribs and doublers recovery normal use of controls would prevent:
are 202~-T,3. T4 or T42 aluminum. Repair of A. More than l.s degree roll.

these components is covered in Section 51-12 B. More than 15 degree yaw.

C. More than 30 degree pitch below flight
The wing tips are fabricated from fiberglass and level.
house the navigation and strobe lights. 2. Place stall strip an leading edge at nn-

The fuel is contained in wet wing type fuel cells I;,,,, shown on Figure 57-2. attach securely with
between the main spar and baffles forward of dua tape fclr test nights. Adjust stall strips
the spar. The tanks are sealed during manufac- until aircraft flies to criteri;t in paragraph 57-11()-

luring with current technology sealant. (Sce OL I. A. B and C:. Secure each nail strip per
section 28 Ii,r fuel system details). installation instructions in (Figure 57-2).

57-00-01 WING REMOVAL AND 57-10-00 MAIN FRAME
INSTALLATION

The major subassemblies of the wine may be
The integral fuel cells, shaded area (1) start at

removed individually, or the wing may he wingstation 24.~ and continue to Ihe rib at sta-

removed as a unit. To remove a wing. a
lion 74.0 on both wings. (Refercnce Figure 57-

3). Sealer is applied to all joints on ribs. spar
fuselage supporting cradle is needed.

anrl baffle plates. (See section 28 for resealing
1. Wing removal:

prclcedurcs).
A. Remove wing-rclot fairings and bottom

The wing is manufactured in three sectic~ns: the
fuselage access panels.

center section (2). the left cluthoarrl section (3)
B. Drain all Tuel Trclm tanks.

and an opposite righ~ oulhoarrl section (nut
C. Drain brake lines and rcsen;clir. Dis-

shown) (Figure 57-3). These three sections are

connect hydraulic’lines at \ving main spar. then assembled into one full span wing assembly
D. Remove front and rear seals. Remove ,lh, skins are installed.

the two inspection plates under rear seal area. A spares wing tip assembl!l is available which

E. Jack aircraft per Section 7-10-(H). includes completed section from wing station

F. Disconnect or remove the lollowine: 118.25 and outboard. The assemblv includes

4 (a) ~wo Isndinglear assist spring. Ihc.r(rinecrs (J) required to comp]rle Ihe splice

(b) Aileron control tubes at inboard to the oi;l center section. A spar splice plate is

bellcranks. required to reinforce the spar (5) at it’s at~;lch-

(c) Trim control tube at station 593 mcntlocalion. These components, with instruc-

and 94.5. ~ions. are available through your Mooncv

(d) Main gear retraction lubes. Marketing/Service Centers.

(e) Rudder control tubes.

(r) Elevator control tube.

(g) Elevator and rudder push-pull
lubes.

(h) Roarboards at rear attach points.
(i) Belly skin stringer splice angles.
(i)’Airspeed indicator line, plot lines,

and pilot hearer wires (if insl;illed).

57-00-00
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PVI
SEE TABLE FOR LENGTHS. IFSHIM NO. BOLTS NO. WASHERS NO. N1~S
NECESSARY, INSTALL SHIhlS BETWEENIBOLT REQD PER WA~HER :REQD PER

WASHER
DASH NO. (ADD~IINAL) NUT REQD PER

SHIM SBIM Skmr SIIEAR FITTINGS AND NOT UNDER
i:

srclssr I *HC5~ I *nll~(llli 8 INI(-(?8 I AN4-4A BOLT (4)
BOLT HEAD OR NUT.

51019(-9 ANCSA I ANS8O-I16L 8 AN383-128 I AN96D-416‘WASHER (4)310134-11 AN(-SA I AN960-41BL 8 ANJB3-128 AY363-428 NUT (4)310131-13 AN(-BA I AN960~118 8 ANI~Q1BL AN383-128 (TP PICAL BOTH SIDES--ACCESSIBLE310131-15 ANI-BA I ANSB~418 8 AN383-(28 I
ANI-IA I AN960-418 I IAN383-128 I

INSIDE CABIN)

SMEAR FITTING

ANB-IGA BOLT(ALT) AN6- 17A
C3 AN960-616 WAS1IER

’3:
C AN363-624 NUT ANQ-1OA DOLT (3)--ACCESSlnLE

110001-3 OR -5 SPACER (AR) TIIROUGH W~IEELWELL
(TYPICnL BOTH sm~s-- C nnslo-als wnsspn (3)

O
O

ACCESSIBLE INSIDE CABIN) hN363-428 NUT (3)--ACCESSIDLE C1
INSIDE CABIN m

(TYPICI\L BOTH SIDES) 9 ce

hN4-15h BOLT (B)--ACCESSIBLE
~F,V

INSIDE CAB~N
AN960´•416L WhSIIER (5) tl iC1
ANDocrsie WASHER (5)
hN303-428 NUT (5)--hCCESSIBLE ~i ZIBY REMOVING TOP WING FAIRING I 3
(TYPICI\L BOTII SIDES) Z r)

s
z f Ao U

b3AN4- I7ACTOP)

AN4-16A(BThi) Q
ACCESSIBLE Z

UNDER REAR SEI\TS C S

f ANBGO-416 WASIIER (2) g Z

;d
AN363-428 NUT (2)-- r

m ACCESSIBLE TIIROUGII WING

BOTTOM ACCESS PANEL

(TYPICI\L BOTH SIDES)

SlISI AS NCEssaff(

NUT BOLT TORQUE VALUE
SIZE IINCH-POUNDS)
AN 3 20 25 hN3-4A BOLT--ACCESSIBLE BY RE- AN7IF1BA BOLT--ACCESSIBLE T1IROUCII

MOVING TOP WING FAIRING ACCESS COVER UNDER REAR SEAT.
AN 4 50 70 ANsecrlo WASHER (8) SAFETY WIRE BOLT IIEAD TO ADJACENT
AN 6 100 140 AN383-1032 NUT(8)--ACCESSIBLE SPAR-WEB STIFFENER.

THROUGH WHEELWELL AN960-7r6L WASIIERAN 7 450- 500 (TYPICAL BOTH SIDES) (TYPICAL BOTH SIDES)
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LEFT WING

SHOI~N

RIGHT

OPPOSITE

o

SKINSTA ~03.5LXP

60.12

SKIN
DRILL .189/193 DIA.

SKIN USE A6-75 RIVNUT

STALL STRIP II C’BORE .406

.06/.10 DEEP
ANSZ0-6-7 SCREW

AN)15-6 NUT
kVS15-6Rl

AN960-6 WASHER
SCREW USE

LOCKTITE TYPE

CV

FWD ,FWD
A A

STALL STRIP

TYPICAL INSTL ALTERNATE INSTL

FIC;URE ~7-2 STALL STRIP INSTALLATI()N

II((I.II

II(II.o

II

r, (1

´•1..111. O

,t:
IIII´•I

IIII.II

53

o

’H

o
O O

FIC;URE 57-3 WING; STRUCTURE

_C7-20-00
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57-20-00 AUXILIARY STRUCTURES 2. Wing lip removal.

A.’ Remove the navigation strobe light
57-20-01 JACK POINTS lens (1) l~r removing 4 screws and washers (2)

The jack points are located on the under side of Lh"f retain the lens to wing lip (3). Disconnect

tile wing. The threaded wine tie down evebolt "li position light connections. Refer to Figure

lillings are designed to accept the non threaded 57-4).

jack points. These are located outboard of each B. Drill out rivets (4) holding tip to upper

main gear. See Section 7-10-00 for complete and lower wine skins (5). Remove all rivet

jacking procedures. shanks with a punch.
C. Carefully Dull wing lip a\vav from wing

57-20-02 WING TIPS rib (5) and skins (5). Disconnect the strobe and

The M2()L wing lips are ncln-aruclural navigation light harnesses at the quick disr´•on-

fiberglass components. Thev are riveted to the nccl plug (8) prior to completely removing the

upper and lower wing skins during final assemb- lip.
ly of the wing structure.

TOPOWER SUPPLY

FIGURE.57-4 WIN(; TiP ASSEMBLY

NOTE C. Use Avex 1(,(34-(3412 blind rivets to al-

Tile strobe or navigation lights con be tach the wing lip to the top and bottom skins.
removed from ~vinR tip either before or ufter

D. Repaint to match the aircraft.
its removal front wing.

57-30-00 -PLATES-SKIN
2. Wing lip installation.

A. Place the new or repaired wing tip in The wing access and inspection covers shown in

pl;lce. (Figure 57-5) provide maintenance access to

components. plumbing and control bellcranks

CAlrTION
enclosed within the wing.

Be snre aileron and aileron balance weights rhcv are push mounted covers and when in-

al.e not restricted in nlovement either direction. stallt´•d continue the aerodynamic nlnrour of the

wing. The aircraft has a one piece fiberglass
B. Secure wing lip and drill holes t(1 skin that con be removed to gain access lo com-

matcll wing skins. C’lcco as holes are drilled ponents located in that area.

into tip. When all holes are drilled remo\r

wing tip assembly and deburr.

NOTE
Connect strobe and navigation lifiht

connectors prior to final attachment of the tip.
57-20-00
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FIGURE 57-5 WING SKINS AND INSPECTI()N C’()VERS

LEGEND F()R FI<iURE 57-5.

I. Wing skill .050 thickness. 12. Control tube guide blocks and night timer.

2. Wing skin .04() thickness. 13. Pitcll post left wing only.
3. Wing skin -.OJO thickness. 1Q Strobe light power supply.
4. Wing skin .032 thickness. l.s. Ailemn bellcrank and control rods.

5. Wing skin .025 thickness. It,. Auto pilot servos.

Wing skin .025 thickness. 17. (ivro compass nu.v valve tone of these,

7. Fuel lank access. depending on installed equipment), (IcTt wing
8. Fuel tank filler. only).
9. Control tube guide blocks. IS. Main landing gear retraction spring.

10, Wing fuselage attach points. 19. Elevator and rudder controls rod end

11. OAT probe, right wing only. hearing, hcllcranks.

NOTE

Access covers on bottom of~ing that require renloval for inspection Intervals are secured with

screws. Any access covers that are riveted in pIace are required for manufacturing onlS and NOT

for routine inspections.

57-40-00 ATTACH FITTINGS 57-50-00 FLIGHT SURFACES

Refer to Section 57-00-01 for wing fuselage at- Refer to Secticln 27-’1)(1-(1I) for night control sur-

tachmenl. laces balancing procedures.

57-40-()()
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57-50-10 FLAPS The internal structure or the naps consists aT a

RcTcr ~;1 Section 27-.50-00 for maintcn;lnce and I"’ding edge extrusion trailing edge stiffener

rigging procedures.
ribs (7) and top and bl,ttom skins (S).

The nap actuator jack shah is connected b.v a
These components are riveted together into a

push-pull rod end bearing to the actuator
IeTt hand and right hand assembly.

bracket (I) (Figure 57-6) located just inboard or 57-50-11 FLAP REMOVAL AND
the inbo;lrd hinge (2). All I’our hinges (2) and INSTALLATION
(.7) are rairccl (´•I) to reduce drag. Rcli´•r to Section 27-50-00 Tor removal and in-

slollalion procedures.

i

FIGURE ~7-6 FLAP ASSEMBLY

57-50-20 -AILERONS To complete the control surmce. hinges (h)

RcTer to Section 27-10-00 Tor maintenance and
’L"J balance wcighls (7) are installed. The

procedures. weights (7) are bolted (10) throug:h an oulboarcl

The ;~ilcl´•ons al´•e or all met;ll ccltls~ruclion. The
rib (8) lmd bracket (9) on each r;ileron assemb-

main spar (I). (Figure .57-7), is to the

I´•e;~r sp~v (2) through I´•ibs (3). These cc,m- 57-50-21 -AILERON REMOVALAND

ponents are riveted together and a top and hot-

tom skin (4) and (5) riveted to this sub-assemb- Rcli´•r to Section 27-10-00 Tor removal and in-

iv. stallation procedures.
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CHAPTER
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60-00-00 -GENERAL

The stantl;lrd M20L aircr;lrt has a H;lrr~ell

Propeller. conlrollcd by a power control svs~cm
CAUTION

Tc~r proper RPM settings. Rei’er to Porsche maintenunce Dubliccltions for

Repairs mrw be made as specified by Hartzcll engine inspection Drocedur~s ufter 11 propellc~r
nluin~enonce puhlicalions or in accorrlance with strike.

AC 43.13-lA Chapter 12 and in conjunclbn
with the delinitions oT FAR 43.

hO-OI)-O(l
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61-00-00 -GENERAL NOTE

Approved propeller shops ONL~ ure
The propeller is a constant speed tvpe which uutllorized fi,r overhnal or ml?jor repoils to

operiltes I,y hydraulic pressure opposi~ the tilese propeIlIe_rs. Refer to I;ederul Avintion

natural centrifugal twisting moment ol’ the rcltat- Regulations. Flirt 4.1. (FAH 4.1) and Federul

ing hlnde and the force of a spring to oblain the Aviation Agency Advisory C’ircuiar No.
4.7.1.1-1A (AC 43.13-1A) for the tlennltion of

correct pitch for the engine load. Engine
major or nlinor repairs or c\ltenlntions nnd

lubricating oil is supplied to the power piston in who may accomplish them.
the propeller huh through the propullcr.shaTr.
The amount and pressure ofthr oil supplied 61-00-10 SPINNER DOME AND

3()0 PSI) is controlled Ixr an engine driven PROPELLER REMOVAL

governor. Increasing engine speed will cause i. Spinner dome remclval (if necessary).
oil to he admitted to the piston. Ihcrchv incrcos-

ing prclpeller pitch. C’onverselv decre:,lsing en- NOTE

gine speed will result in oil Ieawinlr the piston. It is not necessarl\’ to remove spinner when

thercfi,re decreasing propeller pitch. removing propeller ussembly.

Propcll"’ overhaul shall coincide with cneine

overhaul, hut interval hclwccn overhauls ~hall A. Remove IZ screws ;Ind T~ber w;lshrrs

not exceed I~oO flight hours,at which time Ihe
from aft spinner huikhcod asscmhlv and screws

hlades MUST he retired. Refer to prclp~llcr
from each douhlcr plate (ReTe;ence Figure

manufilcturers’ overhaul manual filr n,mplcle
maintenance action. B. Pull rlouhlcr plates Crclm behind

propeller.
C’. C’archll~ pull spinner dome C(lrwilrd

to clear propeller and huh.

N(ITE
Fonv~rtl spinner bulkhead Is attacIleti to

spinner tlome antl nee(l not be removetl except
for repair of spinner or bulkhead.

r, ‘19

d

i 7

CJ
VrZjC

6- a

FIC;URE ~1-I SPINNER D()ME AND PROPELLER REM()VAL

hi-0()-00
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2. Propeller removal. NOTE

A. Loosen nuts ((i ea.) attaching Teno" tape may be used If excessive clearance

propeller to engine gearhox propeller nanger
exist betffeen spinner bulkltend .inside

diameter, and propeller hub. Tile teflon tape
about 1/4 inch and pull propeller forward.

on hub (if used) should he checked for

smoothness of tape layers and that inner

NOTE bulklleed fits snug us spinner dome is being
Nuts (6) ~vill have to he backed off e~enlv so installed.

tllc\t~the propeller nlay be pulled fonvc;rd
(I\pproximntely 1~1 inc)l ut a time until all nuts 7. Conduct operaticlnal and Ieak check on

nl´•e disen&clged li´•onl the propeller studs, As propeller installation prior to night.
the propeller is sepurclted from tile engine

crunkshuft. oil will dn\in from the pI´•opeller 61-10-00 PROPELLER ASSEMBLY
and engine cranksllaft cuvities.

No external luhrication is required cln the M20L

B. Pull propeller from cnfine crankshaft propeller.
Use clean rags to co\~cr cavit!r in crankshali Prellight inspection should he accc,mplished

and hub, prior to each night to rlelcrmine:--ir hlacles have

C’. If necessary to remove the all spinner heen damaged, if any ahnormal looseness is cvi-

bulkhead (2) (Figure 6J-I), the spinner dome dent helween huh and blades or it there is any

(5) must he removed, refer to hl-(l(l-l() (I). evidence (11’ oil leakage.
Remove holts, washers and nuts (10) which at-

61-10-10 MINOR PROPELLER BLADE
tach bulkhead to propellcl´• huh Ilangc. Remove

REPAIR
aft bulkhead from propeller nangc.

i. Minor nicks, dents and gouges mav he

61-00-20 -PROPELLER INSTALLATION repaired hv approved personnel. Refer to

Hartzell propeller repair manual Tea ;Inv main-
1. IT ah spinner hulkhead removed. rc-

tenance actions. Repaint area to reduce anyinstall, using bolts, nuts ;mtl washers in the
dclcrialion action.

reverse al´•der of removal,

2. Clean propeller hub cavitv and mating 61-20-00 PROPELLER CONTROLLING
surfaces of propeller hub.

3, Lightlv lubricate a new ()-Ring (11). 61-20-10 PROPELLER GOVERNOR

(Figul´•e (il-l), and the crankshali piler with CONTROL RIGGING

clean engine oil anrl install ()-Ring in the i. Reference Engine ri_y~ing procedure in

pl´•opeller hub. 71.

C’AUTI()N CAUTION
Henlove all r:lgs or plugs placecr in cnlnksllaft Kec´•lleck ser´•oritv and thread engagement on

or llub during propeller I´•emovol. all olyiue controls ;Iner rigging or

ossemblv.

4. Align propeller mounting studs with

proper holes in engine nange ,Ind

slide propeller carcfullv over crankshart pill,t
until nuts (8) can he sta;ted cln propeller studs.

NOTE
Tl~e gl,ide pins in tile I,ropeller Ilnb most he

clligtled with respecti\´•e holes in the crankshaft

nunge.

.5. Tigllten nuts (8) el~enlr and \i´•clrk

propeller on crankshali Ilan;re. Tighten
bolts to (,0-7() ft. pounds on Harlzcil propeller.

install spinner dome making sure T~hcr

washers are installed under all screw heads (1).
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61-20-90 PROPELLER GOVERNOR TROUBLE SHOOTING

TR()UBLE PR()BABLE CAUSE REMEDY

Leakage:Bctween control Damaged ()-Rin_g. Replace with new 0-

shaft and head. Ring.

Between head and body. Dnm;lgL´•d head and body Replace gasket.
gasket.

Between relier valve plug Damaged relier valve plug Replace gasket.
and body. gasket.

Between body and base. body and base Replace gasket.
gaskt´•l.

Between governor base governor mount- Replace gasket.
,md engine nlounling pad. ing p;mkel

Loose eovernor attaching Rcligh~cn nuts.

nuts.

Warped engine mounting (:’onsnlt engine manual.

pad.

Inability to attain takeorr RPM Wronp high-RPM govcr- Reset governor ex~ernal

during night. nclr setting. high RPM adjustment
screw.

incorrect system riaing. Adjust control system.

Low engine power. C’onsult engine manual.

Erroneous reading C’alibrate dr replace in-

tachometer. strument.

NOTE
Mnximum RPhl (2343) mug val´•S +/-19.

Sticky pilot ~nl\.c. Remove hearl;lnrl clean

piler valve with crocus

cloth. Maintain sharp
pilot valve land corners.

C’heck l’or s~raiehtness

or piler valve: ir bent.

replace vnh´•c.

RPM nuctuates. The RPM can Sludge in governor pilot Disassemble and clean.

nuctuate f/-30 RPM. vah´•e or relier valve.

Burrs on pilot valve lands. Disassemble and clean

with crocus cloth.

hl-20-~I)
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PROPELLER TROUBLE SHOOTING (CONT)
Backlash in go~ternor con- Rerig or adjust control

trol sustcm.

Sticky relief valve. Inspect for burrs, and

clean.

Erroneous reading Calihrate or replace in-

tachometer. strument.

Excessive oil leakage in Refer to engine manual.

propeller shah transfer

bearing.

High propeller friction. Refer to P’opellcr over-

haul manual.

(;overnor function upset Repair engine Tclr

hy malfunctioning engine. smooth operation.

Air trapped in propeller. Cycle Power Lever from

MIN to MAX several

rimes to purge air.

Sticky piler valve. Remove head and piler
valve. Clean awav

sludge and varnish.
C’hcck speeder spring
ends for proper settings.

Bent pilot valve. Remove head and

replace pilot valve.

Exccsive internal leakage Cheek rigging and make

in govcmclr. necessary part replace-
menrs.

Excessive over-speeding: Wrong governor serring. Reset governor. Use

test rig ilavailable.

Damaged dr wrong gasket Install correct new gas-

hct\r´•ecn governor hase ket.

and engine mounting pad.

Sticky govcnlol- pilot or Disasscmhlc. cle;m. and

relier check Tor burrs.Replacr
hcnl piler valves.

Errc~neous reading C’alihrate or replace in-

tachometer. srrument.

(,1-20-5)0
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Inahility to attain positive high High-RPM screw acl- Remove control arm

RPM: justed too hr IN. causing nnJ rotate one serration

restricted arm travel. clockwise. Back out

hieh-RPM screw to re-

quiredl maximum

RPM.(()ne turn equals
27 RPM.)

Surging: Excessi~e propeller Exnmine propeller hub

blarlcscal Criclicln. li~r cause oT Iriction.

61-30-00 PROPELLER LUBRICATION

PROCEDURES I NOTE I

i. Al each I()() Itour inspection grease huh
He sure all lubricutor f!ttings are serviced.

through zerk littings cln huh. Pump ap-

pl´•oxima~cly two ounces of grease into each ReCer 1(1 Section.s. Lullricalian/Service (;uitle.
luhricatcvr l’itting provided. To avoid huh pres- C(,r (;rcase SpcciTtcl~ions approved to service
sul´•izalicwl. remove cine or the littings pro~´•idccl the propeller.
in each blarle positicln rluling
process. Rcicr rc~ Hartzcll Propeller ()wncr’s M;lnuai.

No. I1~N. li,r complete inspection and scr\´•icing
proccrlurcs.
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71-00-00 -GENERAL C. Oil cooler, associated bracket and

lines.
The MZOL (S/N 26-0001 thru 2~-TBA) is equi-
ppd with a PFM 3200 N03 engine. This epeine D. Eneine baffles.

1~. Relic;e n~se wheel weight ilmoun~ is tois manufactured by Porsche A. C;. of West Ger-

many. The PFM 3200 N()3 engine is a siu hC’emoved with engine: shore up fuselage at

cvlin’der horizontally opposed, normally tail skid using shoring stand to prevent tail from

aspirated. fuel injected. fan air cooled dropping after engine is removed.

reciprocating aircraft engine with a gear driven 15. Attach hoist to thru tube on forward en-

propeller, gine mount holding isolator and rear engine
mount bracket hoist holes. Slightly lift engine to

71-00-10 ENGINE REMOVAL relieve weight from engine mounts. Remove en-

To assist in installation, identify and tap each _gi"e mounting bolts.

part as it is remo\´•ed. plug or cap all lines. 18. Slowly lower engine. Be sure that all

hoses, and fittings as thev are di.sconnected. lines. hoses, and wires are free.

i. Make sure that all cockpit switches are
71-00-20 ENGINE INSPECTION

OFF. REPAIR
2. Turn fuel selector valve OFF.

For specific engine inspccticln and overhaul in-

slruclions. consult engine manul’acturcr’s-over
NOTE

haul manual andlor service instructions.
Fuel Selector MUST be turned to either L or

R tank before either fuel pump is Zunled ON. 71-00-30 ENGINE INSTALLATION

3. Remove engine cowling and baffles (Sce Reverse the engine removal procedure fur in-

Section 71-10). slnllation.

4. Disconnect batteries ground cables. 1. Engine installation torque values tire as

5. Remove propeller (refer to section 61-00- C"llows:

10). A. Spark plug 251) inch Ibs.

6. Drain cnpine sump and c,il tank. B. Hose clamps I_s to 25 inch Ibs.

7, Disconnect the rollowing: C’. Engine isolator center bolts 120 to

A. Cabin heat ducts (at engine). 1~5 inch Ibs.

B. Fuel supply and return lines (at en-
D. Upper and lower outboard engine

gine). mount bolts St) to 1I)O inch Ibs.

C. Oil supply line (at check valve). E. Inner lower engine mount 20 to 25

D. ()il return line (at union). inch Ibs.

E. Oil breather (at engine).
N(ITE

F. Manifold pressure sense line (at en-
Due to chnr;lcteristics of the elastomer to

gine). acquire a set condition, isolators should not be

8. Disconnect the following control linkage: reinstalled once removed.

A. Power Lever linkage.
B. Propeller governor control. 2. Ensure that all fuel and clit lines have been

o. Disconnect ignition wires from coil to dis- purged and are clean Drier to installation.

trubulor (at distributor). 3. Re-inspect to see that:

10. Disconnect electrical harnesses frclm A. Propeller and spinner ore prclperlv tor-

r~rewall and unclamp from engine mount. quued.

II. Disconnect engine grounding strap. B. Engine mounting bolts are properly

12. Disconnect alternator and starter wires. t"’9ued.

13. Engine may be removed at this lime Der
C. Eneine centrals are properly rigged

and sarelied: (Recheck rod-ends for proper
steps 14 thru 17. however it would be easier to

remove the following components. threndgrip length.)

A. Exhaust mulflcr. D. ()il drain plug are lightened and

salelicrl.
B. E.uhausl manifold.

E. Oil tank is filled with 7.0 quarts of

proper oil.

71-0()-00
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F. Spark plugs are tight and ignition har- H. Place wheel chocks and set parking
tless is properly installed. brake.

(i. P;opejler gear hox is filled with oil. I. Disconnect wires at coils from the igni-
H. Oil temperature bulb is tight. lion boxes (both coils)s-
I. Cylinder head temperature connections J. Use the starter to turn engine o~er -s to

are secure. 10 seconds to start oil nowinp in the eneinc.

K. Starter cable connection is secure. K. Reconnect wires at ~olh coils.
c

L. Alternator wiring is secure. 3. Starting procedure:
M. Exhaust system is secure. A. Fuel selector on LEFT or RIGHT

N. Fuel connections are tight and pressure tank.

checked. B. Power Control Lever in IDLE position.
O. Oil lines are tight. C. Muster and Battery Switches ON.

D. Main/Boost Fuel Pump ON (fucl pres-
NOTE sure 58 80 PSI).

AII oil supply lines Trom tile oil tank to tile E. C’lear prclpellcr area.

engille inlet port are to be filled with the
E Start engine. IT no oil pressure is indi-

appropriate oil pl´•ior to engine start to prime
the system. catcd within 5 seconds. shutdown engine and

trcluhle sh(,Ot oil svstem. Refer to Porsche

P. Monilold pressure sense line is ~ighl. maintenance puhlicalions for procedures.
O. ()il pressure lines are tight and pres- <i. If clil pressure is <)K. continue runnine

sure checked. engine for approximalelv 2-3 minutes at lo\;
R. Fuel injection lines are tight. RPM (.51111 to ItHHI).

S. ()il T~llcr is installed and secure. H. Shut engine down and check 1,ii quan-

T. Induction manili~lds are secure.
tily in oil rank. ReIill as necessary to obtain 7.0

U. All lines, hoses, and wires ore properly ’1Ua’~S´• The total oil capacity is appro?cimalclv
secured. L3.5 quarts. Check engine exterior for oil or fuel

V. Induction air filter is installed and I"’k".

secure.
4. (;round run and warmup. Always head

W. B;~l.nes;lre secure.
111I‘ aircraft into the wind during ~srmuD.

A. After verification all conditions areEngine ;Irea is free of loose oi!iccts.
tools. etc.

()K. restart engine per steps A thru F.

Y. C’owlinlr is installed and secure (Sce
B. Warm engine until lempcralures;lre in

Sectioll 71-11).
the nrcen.

C. Complete an ignition svstcm check.
71-00-40 ENGINE GROUND OPERATION RPM set at 11(1) with switch on BOTH. Select

CHECKOUT RIGHT. minimum ti/maximu 150 RPM drop.
i. Prime the clil supply lines from the oil tank Repeal li,r LEFT. Refer to Section W for detail

to the engine inlet port with the appropriate oil. procedures.
2. Prestarling procedure (with aircl´•ar~

he;lded into wind): NOTE

A. Turn Ignition/Starter switch <)FF. If KPRI is unstable at low RPRI. lIas II high

B. Balterv switches 8r Master switch ()FF.
HPR´•I drop during ignition check nnd at

approximntely 181)1) KPM exhibits large power
C. C’heck engine oil level. Iluctnations. clleck m;lnifold pressllre sense

D. Check I’ucl quantity. line fi,r leaks.

E. Vcriljt fuel selector is in either LEFT

or RICiHT TANK position. NOT 1N ()FF posi- D. Complete a full gower static run up.

Lion. C’heck maximum RPM to he approximately

F. Drain fuel sumps and gascolatt,r: check 23U (to he verified in night).

li,r sediment and water.
E. Power output CHECK: (I)

F. ()perate all controls through full ranec
VDC’ (L (c;r R)(Min. 70.~ V); (2) Alternator

to chock li,r freedom of movement.
(L L~ R) must be equal or greater than Load.

C;. Check balllcs and cowling Tor sccul´•irl
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N. Ensure engine is properly rigged per 3. Unlatch seven camlocks on the ah edge of

Section 71-00-50 the top cowling just ahead of windshield.

4. Carefully lift top cowling off.
71-00-50 ENGINE SET UP PROCEDU_RE

71-10-02 BOTTOM COWLING
II is recommended that the PFM 321)1) N()~ en-

gine installed on Mooney M2()L aircraft he.sel I. Disconnect induction duct to air filter

up according to instructiclns in Porsche’s Ser- housine on left hand side.

vice Manual and appn~priate Service Bulletins. 2. Unlatch 17 cnmlocks on hottom cowling
while supporting the co~l.

NOTE 3. C’nrcTullv lower cowlinE clc;lr of spinner
Tile engine must be TH()ROU(;HL~ and remove frc,m aircraft.

WARMED up fur all tests.

71-11-00 -COWLING INSTALLATION

1. C’hcck conrliticln (1T tape on firewall nange
CAUTION

Watch Inr rotuting propeller during where ro~linp ~ill rest. A pnlve~hvlrne I;~pc.

a~uustment. P/N 5-IZI(CIHI~1W) (3h´•1) L in. wide is rccc~m-

mended. This ~ill decrease streaking during
1. CH EC:K and/or AD.IUST ENGINE C()N- wet weelhcr clperations.

TROL RIC;~;IN<; per Chapter 7(,.
71-11-01 -BOTTOM COWLING

71-00-60 FUEL INJECTION SYSTEM
i. The hcltrom co~ling is installed "first" in

MAINTENANCE
re\erse sequence of removal.

For specific injection system inspection and

overhaul inslrucliclns. consult engine 71-11-02 -TOP COWLING

manufacturer’s overhaul manual and service in-
I. The top cclwlin~ is inaallcJ. al’lcr the

structions.
tom co~ling is in piece. in reverse sequence elf

71-00-70 STARTER SYSTEM rcmcl\al.

MAINTENANCE C’rultion shoulrl he t;lkcn ncll to d;lmage

Inspect and service starter per Porsche Service the cowling. prclpeller dr spinner during inslnl-

instructions. Iaticln.

71-20-00 ENGINE MOUNTS
CAUTION

I)o net oper:lte st:lrter in excess oT3I) secontls: Tile engine is welrlerl. suspcn-

allow cnc,llng time berol´•e re-engaging. sion. mount asscmhlv of chromc-mcllv. J1~1)

sled.
71-00-80 ENGINE MIXTURE CONTROL The engine is installecl t(1 hang within the mount

RIGGING
so the center of is located hetween the

1. N()T APPLICABLE Ttl MZ()L AIRCRAFT. isolators. The isolator is designned to

Refer to Chapter 70 for engine controls rigging. take the thrust loads while the rear i:scllators

71-00-90 STARTER TROUBLE take the ~clrcluc loads.

SHOOTING 71-30-00 -FIRESEALS

See Section 2´•1-3’)-(14 for procedures. Porsche’s
Firc~all Tircscals anti grclmmcts. ii’ removed anti

MAINTENANCE AND ()PERAT()RS

MANUAL should he consulted. rcplnccd Ihr ~lnv reason. should he se;.llerl lifter

routing the cahie ol- ~ire asscmhl~ I’rom the cn-

71-10-00 COWUNG REMOVAL rrine compartmen( into the cclckp’il nre;l. ACtcr

~srallurion co\er cable dr ~ire and Frommet

71-10-01 TOP COWLING underneath the Tircseal with C’oast Pro-Se;ll 7()()

i. Unlatch eileht camlocks(right) and en_gi"" side nl’lircwall.

ninc(left) on cowling sides. 71-60-00 AIR INTAKES

2. Unlatch engine compartment access ducts
The engine cooling air intakes and exits are cal-

on right side of cowling.
culatcd for optimum operating requirements
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and minimum drag. Normal engine operating 71-61-00 AIR INTAKE DUCT TUBE

tcml,eralures are at the optimum to facilitate REPLACEMENT

engine efficiency. Inspect the air intake duct tube or clamps Tor

The engine induction air intake is a r damage. When the tubemust be replaced it is

liherlrlass/carhon NACA duct that picks up im- essential that it be positioned e.uactlv as the

pact air at the left hand air intake and routes it original installation to prevent any interference

through the air Gl~cr to the engine induction with the cowling or the engine.
svstem.

71-62-00 ALTERNATE AIR DOOR
The air intake system includes an alternate air

intake svscum is automatically opernLccl.
RIGGING

Rcli´•r to Porsche Service Milnual Tclr rigging
proccrlurcs.
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72-00-00 -GENERAL

Refer to Porsche Engine Operators Manual and Overhaul and Maintenance Manual for

detailed inri,rmarion.

Technical assistance and Technical Publications mav be obtained from Porsche Aviation Products,

luc., Municipal AirDorl, RR #2, Box 118A, C;alesb;r& IL., 61~Ull.

72-(313-0()
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EN~INE FLrEL SYSTEMS
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73-00-00 GENERAL 73-31-01 PANEL MOUNTED

INSTRUMENT
The engine and its accessories are certificated

The panel moun~cd_lnslrumcnl contains all svs-

under Porsche Type C’ertilicate. Refer n,
tem electronics and may he divided into groups.

Porsche Operators or Overhaul Manual for
Fuel flow Fuel pressure and fuel quantity are lo-

specific indruclions.
cated in this group.

73-30-00 -INDICATING
73-31-03 GENERAL OPERATING

The aircraft has a combinaton analog/digital PROCEDURES
readout style fuel now indicator. The digital in-

No,pecial procedures are necessary.
dicaticln is called up as desired by the pilot hy

pushing the button located adjacent tu each 73-31-04 TEST FUNCTION

analog instrument. The digital rcadout will ap- Th, gauges mav he tested by pushing the instru-

pear above all the analog instruments. When men;tes; display button-gauges should indicate

any of the analog instruments read below a Cullscale.
pr;-set value the digital gauge will show this

number and dash to indicate that special atten- 73-31-05 TROUBLESHOOTING FUEL

tion should be taken to correct the situation. MANAGEMENT SYSTEM

Check wiring. Refer to the Engine Maintenance
73-31-00 FUEL FLOW SYSTEM

Manual for repair of the potentiometer.
GENERAL SYSTEM DESCRIPTION

IT after making these checks vou still do not iso-

The fuel pow indicator receives its signal from a
late the problem or do nclt lihd a problem. con-

potentiometer located at the K-Jetronic meter-
tact the Customer Service Department of

ing unit. This potentiometer is operated by the
Mooney Aircraft Company for further assis-

movement of the baffle plate and reads the
tance.

position of the metering pin. The position of

this pill relates directly to the amount of fuel

newing to the engine. As Lhe Cuel now increases

the potcntiometer acts as a voltage divider net-

work increasing the voltage ratio. Wiring from

the potentiometer runs directly to the indicating

gauge,
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Elcclricul

Ilnilicln sv.slcm Trclublrshooling .3
74-211-110 Engine Firing brder .3
74-30-00 Swilching.........~ ~3

7LCEFF/C‘()NTENTS

Page I/ZB1.ANK



MOONEY AIRCRAFT CORPORATION

M()DEL

SERVICE AND MAINTENANCE MANUAL

74-00-00 GENERAL 74-!0-00 ELECTRICAL POWER

Tlle engine has two indcpcnrlcntl\r operating ig- Electrical power Tc~r each system is sup-

nition svstcms. Each svstem lircs one ol’ the two plied by an independenl 24 ampre al-

spark plugs in each cylinder. The ignition svs- tenator coupled with a 22 ampre hour battery.

tent is conlprizcd c~l an irni~ion h~u locn(cd Each systems elecYiral aource is indcpcndenl
under the rear seal. a coil Icocated in the engine and redundant.

compartmcnl on the rootwells. a distribu~or Io-

cated on the engine and spark plugs in the

cylinders. The ignition contrcll boss receive

three signals. top dead center. engine speed and

intake manir(lld pressure. These inputs are annl-

izccl to give precise ignition timing. in all Ilight
condition.

74-10-01 IGNITION SYSTEM TROUBLE

SHOOTING

TR()UBLE SYM PT()M REMEDY

Erratic RPM C’heck Electrical connec- Remove and replace its

tclrs. C’heck ignition hox required.
sensors.

Engine runs rough at low Check maniTcllJ pressure Remove and replace as

RPM. line to ignition heres for required.
RPM surges at approx. Ieaks.

18O() RPM.

Runs rilirlv smoclth at high

RPh´•1

Ignition system inoperative. C’hcck electrical svstem Remove and replace as

wiring. required.
Check ignition com-

ponents.

74-20-00 ENGINE FIRING ORDER 74-30-00 SWITCHING

The engine r~rin_e order is I-0-’-´•1-.1-.s. Ilni~ion switching can he round (In the Iert hand

lower instrument panel. This switch incclr-

I""’LI’";I LEFT ignitil,n positicln. a RI(;HT ig-

NOTE nition position. a B()TH ignition and a

It is I´•ecommentlrtl all spilr´•k plugs be I´•emo\etl. P~ISH Ttl START position. Normal

iaspectecl. cleclsrd. reagl\pprcl antl reiastnlled g in the B()TH position. A drop (,r 51) ls()-

ill tile snare c~linder but in a tlift’ercnt spark RPh´•I should he noted when the ignition switch

plug tlcllr evel3’ 1110 Ilrs. Replllre tile spurk
iS selected T~´•om ~hc´• B()TH pc~silion to ei~hcl´•

plugs ;tt’ter 300 Hrs. of operation.
LEFT or RI(;HT. This check he ac-

complishc´•d at 11~1) RPkl.
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I
Tothe

13 ~englne

2 15 1 1 15 2

-F -1 114

StaRer

1 Alternator 9 Circuit Breaker
2 Battery 10 TDC Sensor
3 Starter 11 RPM Sensor

4 Ignition Box 12 NOT USED

5 Coil 13 Manifold Pressure Ser. ~r

6 Distributor 14 Starter Relay
7 Spark Plug 15 Amp-Meter
8 Electric Fuel Pump

FIGURE 7rl-1- IGNITION SYSTEM PFM 3201) N03

74-30-00
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SECTION 76

ENGINE CONTROLS

LIST OF Ef;FECTIVE PAGES

CHAPTER

SECTION
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76-11-02 5 .3-58
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TABLE OF CONTENTS

CIHAPTER
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7&00-00 GENERAL 6(K) RPM. Due to low oil pressure the governor
is;nahle to govern and the blade angles are in

The power control system of this engine is uni-

que from the systems which are presenr!vtllil-
low pitch. As the power control is moved for-

izcd in the general aviation aircraft of todav.
w"’d the RPM rises, increasing the oil pressure.

Present aircraft of this category utilize three in- As oil pressure becomes available the blades

dividual levers for operation: (1) throttle are moved to a high pitch selling (low RPM).

(Manifold Pressure), (2) engine or propeller
Further forward movements of the power con-

trol lever increases the governing RPM,
governor (RPM) and (3) fuel metering unit

(Mixture). The PFM 3200 NO3 engine requires decreasing the blade angles until a low pitch

only one control lever (power lever) to opera~e
angle thigh RPM) is reached for takeoff power.

these respective components. There are specific 76-10-02 FUEL METERING SYSTEM

rigging requirements to make all of these wclrk

together properly and these will be covered
The fuel metering svslcm is unique from that

which is found in the present general aviation
later in this Section.

engine industry. A K-Jctronic fuel metering sys-

76-10-00 POWER LEVER tem is utilized. This system automatically regu-

The single lever control operates in the follow-
Iales the correct amount olfuel required by the

inlmanner: engine. See Section 73, Fuel System. for a

When the power lever is located in the ah or
description of the K-Jelronic fuel injection ´•ys-

idle position the throttle plate is almost closert t’".

and the propeller governor arm is located to
All metering to the engine is contrcllled hv a

govern at approximately 600 RPM. As the standard throttle metering plate. This plate is

power control is moved forward the throllie: linked by an arm to a cable which is then routed

plate is opened and the governor arm begins Lo
to the cockpit and the single lever control. The

move at appmximatcly 1100 RPM. At ap-
fuel metering system is completely automated in

proximately t800 RPM the throttle plate is full Ihe enfine except for two switches which prr-

open. Further forward movements of the power
icam the same function of changing the fuel

control only increases the RPM by moving the metering from best economy to best power.

governor’s arm until it reaches the high RPM As a result of the inter-action of these com-

stop, which is set to 2343 +/-23 RPM. At this ponenls only one engine control lever is re-

point the power control is lullv fonvard and the 4Ui’"d.

engine is developing its rated i17 BHP. 76-11-00 ENGINE POWER CONTROL
An additional fealure.of this power control is RIGGING PROCEDURES
that as is moved past the 23(N) RPM posicion, a This procedure is to he used to rig the engine
micro-switch is activated to activate a solenoid controls and adjust the fuel metering for the
in the K-Jetronic fuel control system. This MZOL aircraft, S/N 26-(HK)L thru 26-TEA, using
solenoid engages a fuel regulator to change the lh, Po;sche PFM 3200 N03 engin’t~. The fuel
fuel metering to Pest Power. adjustment need only be done once (at the
The throttle and propeller governor cables are Mooney factory) provided there are no com-

connected to one Power Lever in the cockpit. p,nent changes to the K-Jetronic automatic fuel

7&10-01 PROPELLER SPEED metering unit on the engine.

CONTROL SYSTEM

The RPM control operates in a conventional

manner. A propeller governor, hydraulically
operated, controls the RPM of the engine. This

is done by controlling the oil pressure in the

propeller hub which adjusts the propeller blade

angles that in ~unl controls the RPM.

The propeller governing system opc’"tes in the

following manner:

When the power control is in the all position
the governor is set to operate at approximately

76-00-00



MOONEY AIRCRAFT CORPORATION

MODEL M20L

SERVICE AND MAINTENANCE MANUAL

76-11-01 EQUIPMENI REQUIRED

ITEM QTY PARTNUMBER DESCRIPTION

1. 2 3/3in. Wrench

2. 1 4516 Adjustment Tool

3. 1 Common Screwdriver

4. 1 CrossHead Screwdriver

5. 1 S(;A~OUO Exhaust Gas Analyzer

6. 1 Vu-Thru Tachometer O"*

The 11.516 adjustment tool is manufactured by Hazet of West Germany and may be pur-
chased through MAC Tools. A 3mm alien wrench may be substituted.

h" The S(;A 90(H) Exhaust Gas Analyzer may be purchased from SUN ELECTRIC COR-

PORATI()N, Crystal Lake, II.
""U The DAS tachometer installed in the M2()L (ilcalibrated) may be used for adjustments

specirred in the procedure in lieu ofthe Vu-Thru tachometer.

7&11-02 ENGINE POWER LEVER the arm contacts the low pitch thigh RPM)
RIGGING PROCEDURE PFM 3200 NO3 stop. (Ref. Fie: 76-3).
1. Ensure that all cable assemblies are in-

stalled in their nominal positions and are dis- NOTE

connected from the throttle and governor arms.
Additional adjustment other than tilat found

in the cable assembly and rod end bearing
may be found by loosening the six screws

around the aft outer bezel and rotating the

center housing until the high RPI~I stop
contacts the governor arm. Re-tighten screws

and safety.

ATTACHnEHT BLOCK
4. Install the throttle cable assembly so that

CABLE the distance between the attachment block and

check nut is 1.14(+.06/-.31). Shim, as required,
between the cable assembly mounting bracket

and the mounting boss to maintain this dimen-

P/ d aiun.

5. Adjust idle screw so that three (3) threads

show on the throttle lever side of the screw

mLE sazEv
(Rcf. Figure 76-1). This is for initial setup and

THESE T~READS m will vary depending on the position required for
SHN F[R I~AL 500 RPM.
AAILISIWPTT

6. Re-position the power control .06( +/-.03)
ah of the full power position and adjust the en-

rich micro switch striker plate so that the micro

switch is just activating.
7. Place the power control in the Cull nli posi-

tion (idle). Ensure that the throttle plate is I’ully
against the idle stop. Note that the governor

FIGURE 76-1 THROTTLE
arm is not full against the high pitch (low RPM)

LINKAGE/FULL POWER POSITION
stop. This is considered normal.

8. Re-position the power control .31(+/-.06)
2. Push the power control lever Cull F~lrwarcl.

f(lrward of the full ah (idle) positicln. Adjust
Re-position the power control lever .125

the gear warning micro switch striker plate so

(+.0~-.03) ah of the full forward position.
that the micro switch is just activating.

3. Attach the governor cable assembly so that

7(,-11-01
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Full powcrPosltlon

Console Face Full Idle position

Throttle A~ Against Idle Stop

FIGURE 76-2 POWER CONTROL ASSEMBLY

o. Operate the engine and allow engine NOTE

temperatures to stabilize within the GREEN It is possible that due to the engine

(normal) operating ranges.
characteristics the in flight RPM will he

higher than the static RPM. As a result the
10. Check idle RPM and adjust as required static RPIM mlly be udjusted lower to ensure

to ohrain 4H) +/-23 RPM as indicated on the an in nlgl muuimum RPM of2343 +/-23.

ship’s RPM gauge.

II. Increase power to Cull throttle and veriCy
that the RPM is 2343 +23/-(see note below).
Adjust as necessary.

SIX LOCKING SCREWS. CENTER HOUSING MAY BE
THESE LOCK CENTER ROTATED UNTIL LOW PITCH
HOUSING IN POSITION STOP CONTACTS GOVERNOR

ARM WHEN POWER CONTROL

IS IN THE FULL POWER

POSITION.

LOW PITCH STOP

(HIGH RPM) TO BE

ADJUSTED FOR

INFLIGHT RPM OF

2343 +/-23

HIGH PITCH STOP

(LOW RPM) ARM IS NOT

REQUIRED TO MAKE

CONTACT.

GOVERNOR
FIGURE 76-3 GOVERNOR LINKAGE/FULL POWER POSITION

76-11-n2
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~i´•

Plug

Adjustment scrow located down in K-Jotronic Induction Air Housing.

Fl~iURE 76-J K-.IETRONIC’ FUEL METERIN(; UI\]IT/AD.ICISTMENT SC’REM’

13. (’heck th;lt the enrichment is acli~arcrl h!r (1. Cising the at!justment tool ac!just the

tile power control ~tbove 23~)0 RPM. Adjust as Cuel metering screw until the C’() reading on the

required. S(iA ~I)I)O reads hccwcen 1.0 and 2.(). Tl;e other

three gas parameters are not recluired cn-

76-11-03 FUEL METERING
gine set-up.

ADJUSTMENT
7. Slop engine. remclve Ihr e~uhausl g;~s probe

i. ()perate the S(;A ~II()() (;;ls
illlrl rcinstall the plug screw.

Anal~rzcr in accord with the ()pcrarol´•’s ~lanual.
Literature Kit No. 11’)-’3.5. N()TE

2. With the engine ()FF. place the exhaust Tlle S(;X ’)t111t1 Exh;lnst (;ns An;ll\zel´• slloultl

s:lnlplilla prohe ;~pproximatcl! 1 illc~es in~o be c;\libr:ltetl :\s sprcitiecl 4v tile hianniilrtuler

tile tail pipe ;uld secure. p’´•ior to all?. engine set-up or udjustmalt.

.3. Remo~e the plug screw on the K-lcln~nic

Ibcl unit (cRcl: Fi!ule 7(,-~).
S. Check engine controls. I~olrs. etc. li,l´•

securi~v. snCet!- wired. torqued. etc. priol-
J. the etlgine and warm engine until the

replacing c~clwlincr.
oil temperature has reached Xc) C’.

()nce temperrltures hn~´•e Ilcen Ic;lcllerl (YI)(’
C’) adjust engine idle to.s(l() +,.i’-1() RPn´•I.
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77-00-00 -GENERAL 4: Oil Pressure

A. Minimum Limit--4.4 PSI (IDLE)
Engine indicating instruments and their sending

B. Green are-29 to I 16 PSI
units, transduccrs, probes, etc., must be operat-

ing properly to prevent engine damage. C. Yellow are--4.4 to 29 PSI

II is recommended that all engine indicating D. Red line--116 PSI

components be checked at each 100 hour or an- 5´• Tachometer.

nual inspection to verify proper operation. A. <ireen nrc--485 to 234~ RPM.

Calibrated instruments may be Tee’d into the B. Yellow arc--N/A

particular systems for a comparison check be- C. Red Line--U43 RPM

tween them and the aircraft’s instruments. 6. Cylinder head temperature (CHT)

S/N 26-0002 thru 20-TEA
77-00-01- RANGES

A. Green arc--ll0 to 275 degrees C

Power plant instruments operate electrically B. Yellow are--0 to 110 degrees C

through variations in resistance caused by pres- C. Red line--275 degrees C

sure or temperature changes, by variations in

current output caused by varying engine RPM 77-10-00 POWER INDICATING

or alternator output, or by pressure from engine
induction system. 77-10-01 TACHOMETER

1. Fuel Fl(,w The electric tachometer counts pulses from the

A. Green are--2 to 20 CJPH RPM sensor to indicate propeller speed in

B. Yellow arc--N/A revolutions per minute (RPM). The tachometer

C. Red line--N/A is connected to the "D’’ Sr "E" terminals on both

2. Fuel Pressure electronic igniticln control units and senses the

A. RED LINE Minimum --58 PSI impulses through these wire connections.

B. Green are--58 to 80 PSI The Lachomctcr indicarine svstem is a fullv solid

stale electronic system that senses propeller
C. Yellow arc--N/A

D. Red line--80 PSI RPM. Power requirement is 28 VDC with a

typical current drain requirement of L()I) mil-
3. 011 temperature

liamps.
A. Green are--41) to 220 deg. C

B. Yellow arc--() to 4() deg. C.

C. Red line--120 degrees C.

TACHOMETER TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

No permanent or intermittent in- C/B out (IGNITION) Reset C/B.

dicator reading.
Broken wire Check Sr repair wiring.

Faultv instrument. Replace instrument.

7:-00-00
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77-10-02 MANIFOLD PRESSURE 77-20;00 -TEMPERATURE INDICATING

This aircraft does not require a Manifold Pres-
77-20-02 CYLINDER HEAD

sure indicating system. The Porsche engine fuel
control system monitors and controls the fuel

TEMPERATURE

now, power selling and propeller RPM.
The cylinder head temperature (CHT) instru-

ment provides the operator with an indication
77-10-03 FUEL FLOW INDICATING of how hot or cool the cylinders are operating

SYSTEM during flight. Resistance type temperature
Refer to Section 73-30-00 for this data. probes are installed in all 6 cylinders. This sys-

tem provides monitoring of each cylinder’s
temperature.

77-10-02
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79-00-00 GENERAL 79-00-02 OIL FILTER INSTALLATION

The PFM .’120() N03 engine is a dry sump type 1. new filter on ;Irl;lpter.
engine with an external 7.() quart (U.S.)capacity 2. Tighten per instructions on filter.

oil tank mounted on the engine. Hot oil is pick- 3. Safetv wire filter.
ed up in the engine’s sump and pumped ii. perform leak check prior to flight.
through an oil-to-air heal exchanger mounted Avoid oil spillage on electrical com-

below the propeller gear box. The oil tempcra- ponents: clean up if spilled on alternators.
lure is regulated by a vernalherm mounted in

O. Reinstall lower and upper cowling (see
the oil cooler. From the oil cooler the oil nows Section 71-11-()()).
into the oil tank. C’ool oil is sucked from the all electrical and7. Connect and secure

tank, passes thrclugh a now check value and into
mechanical connections.

the high pressure pump ic~r distribution inside

the engine. The flow-check valve retains oil in 79-20-00 DISTRIBUTION

the tank after the engine has stopped for the Reference Por.sche ()perators Manual for in~er-
purpose of providing a means to check oil nal engine oil distribution.
<luantilv.
Servicing of the oil quantity is provided through 79-30-00 INDICATING

an access door located on top,right hand side ol’

engine cowling. 79-30-01 OIL PRESSURE

C’hcck engine oil either before first engine start ~>il pressure indicating is pro\icled through ;l

when engine is cold or with a cclmpletelv \vilrm strain gauge transducer plumbed into the en-

engine toil temperature above ~U)"C. with engine pine oil system. see (Figure 79-1). pressure

shutdown). variations change the v~llage output elf the

The aircraft is delivered with the proper SAE transducer and this signal drives the oil Dres-

multi-range oil meeting Americla pelrclleum sure gauge located on the right of the flight
Institute (API) specifications of S~CC or panel.
SF/CD and appcoved by porsche. The routine

79-30-02 OIL TEMPERATURE
oil change interval is ln0 hours. however if

operating in a dustv environment the interval The oil temperature gauge is an electric unit

should be more often. receiving its signal frc,m a temperature bulb in

the engine case. located on the art R/H side of

NOTE the case just to the right and below the fan

Refer to Section 5-20-07 or to Porsclle’s housing.. The probe resistance changs as the
Openttor’s Manual for approved oil produEts, oil temperature changes and this varies the

readout on the instrument.
79-00-01 OIL FILTER REMOVAL

The engine oil filler, should be replaced each

100 hours at every oil change.
1. Remove top and bouom cowling (see Sec-

tion 71-1()-00),
2. CuC and remove safely wire on filter.

3. Loosen the spin off oil filter and remove.

’19-00-00
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80-00-00 -GENERAL 80-0~04 -STARTER INSTALLATION

The airpl;lne is equipped with a 24 volt starter 1. Before installation. clean any rust cor-

supplied with the engine package. The starter t rosion or dirt from the mounting su;racl of the

Located on the right hand side of the propeller starter motor.

gear box case at the front of the engine. 2. C’heck all ground straps connections f(lr

When the ignition switch is placed in the "start" lightness.
position, current is supplied through the main 3. Position starter on mounting pad.
bus to energize the starter solenoid which in 4.Install attaching nuts and washers.

turn connects the battery to the starter. 5. Torque nuts according to torque chart in

80-00-01 STARTER TROUBLESHOOTING Chapter 5-20-01.

C,. Connect electrical wiring to starter ter-

1. Refer to Section 24-39-04 and Porsche minals.
Maintenance Manual. 8. Check starter mounting nange for oil

80-00-02 STARTER MAINTENANCE leakage before cowling is installed.

o. Install cowling.
1. Inspect and service starter per Porsche

Service Instructions or Overhaul Manual. 80-00-05 STARTER BRUSHES

2. Lubrication No lul?ricalion is required on Inspect and replace starter brushes per Porsche

the starter motor except at overhaul. Maintenance Manual and Serrice Information.

CAIITI()N 80-10-00 -CRANKING

L)o not cleall the starter in any degrel\slnL~ The starter solenoids are located on the cabin
tclnk or greclse dissolving solvents. Avoid

side c,C the lirewall. Both solenoids are cner-
excessive lubrication. Use only kerosene or

Varsol. gized by placing the ignition switch in the start

position. Batterv current is then directed to the

80-00-03 STARTER REMOVAL starter. The aircraft is equipped with a "START

P()WER ON" annunciator light. This light il-
i. Remove upper cowling land lower if

luminates when the starter switch is in start
desircd),(See Section 71-10).

2. Disconnect electrical wiring from starter position or when the starter switch or starter

solenoids have mulrunclioncd and the starter is
terminals.

3. Remove nut and washer from studs on
engaged while the engine is running. This mal-

function should be corrected before the engine
mounting pad, is.Florlcd ngain.
4. Remove starter from adapter.

I NOTE I

Limit starter open\tion to IS second intervals

with a 3 minute cool down behveen attempts.

8)-I#)-(~0
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91-00-00 GENERAL 6. Wires without dash numbers are furnished

by the manufacturer and are included with the
The electrical system hardware lists and related e;uipment.
schematics are sequenced in this section hv

serial numher ellectivi(y. The chapter is divide;l 7. The symbol indicates a knife dis-

connect.
into the following sections:

8. ()ptional equipment may be installed as

-Electrical Systems Schematic Notes
required.

-Wiring System
r). Wires denoted by

-Electrical System Hardware Charts
svmbois to be twisted counter clockwise with a

-Electrical Schematics minimum of three (3) wraps per foot.

91-00-01 ELECTRICAL SYSTEMS 10. "F’ denotes ground through frame (no

SCHEMATICS NOTES wires).

1. All electrical wiring, assemhlies, and in- II. All knife disconnect splices to be insu-

stalltions must be in accord with FAR 43 and lated with PVC’II).S and securely string tied with

AC 43.13-1. airtcx no. 417 cord.

2. All splices must be "AMP" disconnect or 12. All wire sizes are minimum sizes accept-

equivalent, able.

3. All circuit breakers ate trip-free. 13. Use 91.3127 bus bars as necessary f~x

4. All terminals are to SpeciT~calion MS25036 various ronr~guralion changes and manufacture

(or equivalent) or they must be soldered. interconnecting bus using no. 2170 tubular braid

5. All terminals must be pre-insulated or must covered with PVC105/5/1~" (hoth Alpha Wire

be insulated with "Ampsulation" (or equivalent). Co.) and terminated with AMP terminals of ap-

propriate sizes.

Example

_

_ 35108 Terminal

2170 Tubular Braid
327218 Ampsulation

521298 Terminal

-EXAMPLE-

91-00-00
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91-00-02 -WIRING IDENTIFICATION

SYSTEM

Cinder the Moonev wiring system. a lyp~cal Wire Identification Number is.lKLPA03A18.

This Ill-character number is composed of five functional groups, each of which communicates certain

information. These fun,:tional groups are as follo\vs:

JKL or -KL or J-L or --L, first three letters Aircraft Type
JKL indicates the wire or component is common to the M20J, M20K and M20L aircraft.

-KL indicates the wire or component is common to the M20K and M20L aircraft.

J-L indicates the wire or component is common to the M20J and MZ()L aircraft.

--L indicates the wire or component is used on the M21)L aircraft only

PA second set olleuers Circuit Function

03 first set ofnumerals Wire Sequence

A- single letter in the series Configuration

18 last two numerals in the series Wire Size

-LEC;END-

CB Defroster Blower FON Phones

C:C CowlFlaps
CD PC Dump JM Ignition Magneto
CF Wing Flaps Electric JV Ignition Vibrator

CT Trim

CV Stand-by Vacuum LB Lighting Rotating Beacon (Anlicollision
Light)

DA Instruments Ammeler LC Lighting- Cabin Lights
DB Instruments Turn Coordinator LL Lighting I,anding Lights
DC Instruments Cylinder Head remperature LN Lighting Navigation Lights
DD Instruments Outside Air Temperature LP Lighting Instrument ce Placard Lights
DE Instruments Carburetor Air Temperature LS Lighting Instrument St Slrclbe Lights
DF Instruments Fuel Uuanlity LT Lighting Taxi Lights
D<; Instruments Cluster Gauge
DH Instruments ()il Temperature MA Miscellaneous Auxiliary Power Plug

D.1 Instruments Oil Pressure MB Miscellaneous Radio Circuits

DK Instruments Fuel Pressure MC Miscellaneous Cigar Lighter
DL Inslruments- Tachometer MD Miscellaneous- Clock Light
DM Instruments Hour Meter ME Miscellaneous Electric Clock

DN Instruments Pressurization MIC Miscellaneous Microphone
DP Instruments Pilot Heal MM Miscellaneous Marker Beacon

DR Instruments Turldne Inlet nliermrllre MP Miscellaneous Propeller De-ice

DS Instruments Compressor Disc´•h:Jr~ MS Miscellaneous Radio Speaker

Temperature MW Miscellaneous Radio Warning
DT Instruments Exhaust <;as Temperature
DCI Instruments Manifold Pressure NF Fuel Fuel Pump
DV FuelFlow NP Fuel-Primer

EG Electric Gear -(iear Controls PA Po\4rer Alternator (output cYr Control)

EL Lighling- Eleclrolumin~scence PB Power- Battery (Output Yr Control)

ELT Emergency Locntol Transmitter PC; Power Generator (()utput c9r Control)

PS Power-Slarter(Inpu’ ~S(Control)

91-(H)-02



MOONEY AIRCRAFT CORPORATION

M()DEL MZ()L

SERVICE AND MAINTENANCE MANUAL

WL ’Warning System Landing Light
SPK Speaker WM Warning System Gear Position Warning

(Manual)
VB Vent Air Blower WN Warning System Pressurization

WS Warning System Stall Warning
WA Warning System Alternator Voltage WT Warning System Press-to-Test

Warning WV Warning System Vacuum Warning
WE Warning Engine Boost WW Warning System Alternate Air

WE Warning Sys(en Ciear Position Warning WD Warning S;slem Starter Power

(Electric)
WF Warning Sptem Fuel Pressure

91-00-03 ABBREVIATIONS EQUIPMENT LIST

The abbreviations to the electrical system hardware charts are necessary due to space limita-

tions in the fields of the computer.

Airspeed- A/S Placard- Plcrl

Altcrnate- Altn Radio- Rad

C’ircuit Breaker C’kt. Bkr. or C/B Receptacle Recpt
C’onsole- C’nsl Regulator- Regltr
Control- Cntrl Rcmclte- Rem

Coordinator- Coordtr Resistor- Res

C’vlinder- Cyl Rheostat- Rheo

down- Un Right-R
Electric- flee Safcty- STtv

Flight- FIt Seleclor- Sel

Cilarcshield- Glrshld Supply- Sply
Landing- Ldg Switch- Sw

Left-L Transducer- ~DCR

Liehts- Lts Transmitter- XMTR

Panel- Pnl Transistclr- XSTR

Pilot- Plt Warning- Wrn

91-20-00 ELECTRICAL SYSTEM HARDWARE CHARTS GENERAL

Refer to the Electrical Schematic (locatcd in the envelopes at the hack of this manual) that

depicts the Serial Number configuration of the aircrali being serviced. The S/N vs. schematic is

shown below:

A/C SERIAL NUMBER DRAWING SCHEMATIC NUMBER

26-0001 thru 26-TEA 800350 L1 (4 SHEETS)

The correct Vendor and Part Number will he depicted where the applicable electrical eq~,ip-
ment identifier is shown on the Collowing hardware chart.
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91-20-01 ELECTRICAL SYSTEM HARDWARE CHART

SERIAL NUMBER t6-0001 thru 26- TBA, MOONEk’ DRAWING NO. 800350

CODE DESCRIPTION VENDOR PART NO.

JKL -CB1()IA C/B DEFROSTER BLOWER KLIX()N 7277-2-2

JKL -CB102A SWITCH, DEFROST BLOWER CHERRY E51-50tl

JKL -CB103A MOT()R, DEFROSTER BLOWER MOONEY C~H)317-501

JKL -CB104A RECPT, DEFROSTER BLOWER AMP 1-4()8319-0

PINS AMP 6()620-1

JKL -CBIOSA PLUG, DEFROSTER BLOWER AMP 1-480318-0

PINS AMP 60(,19-1

JKL -CFII)IA C/B FLAP ACT KLIXON 7277-2-5

JKL -CF102A SWITCH, FLAP CUTLER-

HAMMER 8906K3149

JKL -CF1133A SWITCH, UP LIMIT MICR() V.3-L

ACTUATOR MICR() JV-5

JKL -CFIO~A SWITCH, DOWN LIMIT MICRO V-3

ACTUATOR MICR() JV-5

JKL -CF]OSA ACTUATOR, FLAP MOONEY

--L -C’F1.5()A C/B TRIM/FLAP IND KLIXON 7277-2-1

--L -CFISIA INDICATOR,TRIM/FLAP PENN AIRBORNE 9A1590

--L -CF152A PLUG, TRIM/FLAP IND ITT CANN()N DAI.SS

CLAMP ITT CANNON DA51210-1

LOCK RETAINER ITT CANNON DA5L220-1

--L -CF153A PLU~;,FLAP POSITION, 4 PIN AMP 206060-1

CLAMP AMP 206062-1

--L -CF154A RECPT,FLAP POSITION, 4 PIN AMP 20615.3-1

CLAMP AMP 206062-1

--L -CF155A POTENTIOMETER, FLAP

POSITION ALLEN-BRADLEY WAZ-G056S502AU

JKL -CTIOIA C/B ELECTRIC TRIM KLIXON 7277-2-3"

JKL -C~IOIA C/B ELECTRIC TRIM KLIX()N 7277-2-5:"

VARIES WITH AIP SYSTEMS

--L -CT150A POTENIOMETER, TRIM

POSITION ALLEN-BRADLEY WA2-G(1_56SS02AU

--L -CT1S1A PLUG, TRIM POSITION, 4 PIN AMP 206060-1

CLAMP AMP 206062-1

--L -CT152A RECPT.TRIM POSITION. 4 PIN AMP 2061,5.1-1

CLAMP AMP 2()6062-1

--L -DAISOA C/B VOLT/AMP IND, LT KLIXON 7277-2-L

--L -DAISIA C/B VOLT/AMP IND. RT KLIX()N 7277-2-1

--L -DA152A INDICAT()R, VOLT/AMP, RT PENN AIRBORNE 9A1570

--L -DA153A PLUG, VOLT;AMP IND ITT CANNON DA 15S

CLAMP ITT CANNON DA51210

LOC:K RETAINER iT~ CANNON DA51220-1

--L -DA154A INDICATOR, V()LT/AMP, RT PENN AIRBORNE 9A1570
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CODE DESCRIPTION VENDOR PART NO.

--L -DA155A PLUG, VOLT/AMP IND ITT CANNON DA1SS

CLAMP 17T CANNON DA51220

L()CK RETAINER ITT CANNON DA51220-1

--L -DA156A SHUNT, LEFI: LOAD EMPRO MLA- 105A50MV

--L -DAi57A SHUNT, LEF~ ALTERNATOR EMPRO M LA-70A-.FOMV

--L -DA158A SHUNT, RI(;HT LOAD EMPRO MLA-II)SASOMV

--L -DA1S~A SHUNT, RIGHT ALTERNATOR EMPRO MLA-70A-SOMV

JKL -DB1OIA C/B TURN C()()RD KLIX()N 7277-2-2

JKL -DB103A PLU(i. TURN COORD MS.7 106A- I OS L-.tS

CABLE CLAMP MS3507-4A ordB

--L -DBISOA TURN COORDINATOR UNITED INST 9_5518

--L -DC1.50A C/B OIL TEMP/CHT KLIXON 7277-2-1

--L -DCISIA CHT/()IL TEM P IND PENN AIRB()RNE 9Alh30

--L -DC152A PLU<i. CHT/OIL TEMP ITT CANN()N DBL5S

CLAMP ITT C:ANN()N DB51212

L()CK RETAINER ITT CANNON DB51221-I

--L -DC’153A SWITCH, CHT GRAY HILL 7 1 AD30-02-2-AJ N

KN()B RAYTHEON 50-3-IG

--L -DC154A PLU<;, CHT, IG PIN AMP 2()(,037-1

C:LAMP AMP ZC)h()7()-I

--L -DC155A RECPT. CHT, 16 PIN AMP 2111,030-3

CLAM P AMP 2I)h070-1

--L -DC1.56A PROBE, CHT-CYL #1 MSZrW82-1

--L -DC157A PROBE, CHT-CYL #2 MS24´•182-1

--L -DC’158A PROBE, C’HT-CYL #3 MS25d92-I

--L -DCISYA PR()BE, C:HT-CYL #4 MS24482-1

--L -DC:I(IOA PR()BE, CHT-C’YL #5

--L -DCIOIA PR()BE, C:HT-CYL #6 MSZ´•1´•182-I ’h"

AN5546-1 (ALT) -EITHER REUUIRES AN11076-1 ADAPTER

JKL -DDLI)4A PROBE. ()AT M()()NEY 88(N)04-~01

--L -DD1SOA CI/B ()AT IND KLIXON 7277-2-L

--L -DD1SIA INDICATOR, OAT PENN AIRBORNE 9A1580

--L -DD152A PLUG;, OAT ITT CANNON DAZSS

CLAMP ITT CANNON DA51210

LOCK RETAINER ITT CANNON DA5r22~)-1

-KL -DFLOZA TRANSMITTER, FUEL

OTY, O/B, LT MOONEY 610243-0(13

JKL -DF104A TRANSMITTER, FUEL

()TY. O/B. RT MOONEY

-KL -DFIOSA TRANSM;TTER, FUEL

OTY, I/B. LT MOONEY 6 102112-003

-KL -DF106A TRANSMITTER, FUEL

OTY, I/B. RT M()ONEY 610242-0()3

--L -DF1SOA C/B FUEL OTY, LH/RH KLIXON 7277-2-1
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COI)E DESCRIPTION VENDOR PART NO.

--L -DFJSLA FUEL OTY IND. L/R PENN AIRB()RNE 9A1620

--L -DF152A PLUG;, FUEL UTY, WR ITT CANN()N DB25S

C’LAMP ITT CANN()N DB51212

LOCK RETAINER ITT CANN()N DB~1221-I

--L -DGI.S0A ~B INSTRUMENT DISPLAY KLIX()N 7277-2-1

--L -D015IA INSTRUMENT DISPLAY PENN AIRB()RNE

--L -D0152A PLU<i. INSTR. DISPLAY ITT CANN()N DBL5S

C’LAMP ITT CANN()N DB1212

L()C’K RETAINER ITT CANN()N DB~1221-I

--L -D(i153A C/B INSTRUMENT PTT KLIX()N 7277-2-1

--L -DCilS4A SWITCH, INSTRUMENT PTT ALCOSWITCH MPEIUOF

CAP, BLACK ALC’OSWITCH C:-22

--L -D(j155A PLUG;. INSTR. PTT AMP 20h70S-2

C:LAMP AMP Zl)h~hh-l

REC’PT. INSTR. PTT. ~PIN AMP

CLAMP AMP

--L -DCi157A PLUG. GRND #7. 28 PIN AMP 20.sg3)-.1

CLAMP AMP

--L -DIiI.58A RECPT. GRND #7. 28 PIN AMP 2110152-1

CLAMP AMP 20h1)71)-1

--L -DHZSOA PROBE, O1L TEMP P()RSCHE (333.606.002.00

--L -DJZS0A XDUCER, O1L PRESS DRUCK PDCR 821-0662

(l(lI) PSI(;)

--L -DJLS1A PLUG. ()IL PRESS. 4 PIN AMP ZOhOh~)-l

CLAMP AMP 2(3h062-1

--L -DJL52A RECPT. OIL PRESS, 4 PIN AMP

CLAMP AMP 206002-1

--L -DK1.50A C~B FUEW()IL PRESSURE KLIX()N 7277-2- L

--L -DK1.51A INDICAT()R. FUEL/OIL PRESS PENN AIRB()RNE 9A16LU)

--L -DK152A PLU(;, FUEWOIL PRESS 1?T C’ANN()N DBZ,5S

CLAMP ITT CANNON DBS1212-1

L()CK RETAINER ITT CANNON DBS1221-1

--L -DK153A XDUCER, FUEL PRESS DRUCK PDC’R 821-00lhZ

--L -DK1.5~A PLUG. FUEL PRESS. 4 PIN AMP

CLAMP AMP 21)h0(,2- L

--L -DK155A RECPT, FUEL PRESS, 4 PIN AMP

CLAMP AMP

--L -DLlfi0A DIODE, RPM/FUEL FLOW. LT 1NZL~Y3

--L -DL1.51A DI()DE, RPM/FUEL FL()W. RT LNZ~3

--L -DL152A INDICATOR. RPM/FUEL FLOW PENN AIRBORNE ~Alhlc)

--L -DL153A PLUG;. RPM/FUEL FLOW ITT CANN()N DB25S

CLAMP ITT CANN()N DB51212
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CODE I)ESCKIPTION VENDOR PART NO.

L()CK RETAINER ITT CANNON DB51221-I

--L -DL157A SENS()R. RPM #2, RT P()RSC’HE 1)33.hOZ.M2.01

--L -DL158A SENSOR, RPM #1, LT PORSCHE

--L -DMLSOA H()UR METER AIRPAX K4205
f"" K4207 or KF4Z07 (ALT)

--L -DMLS1A RECPT, HOUR METER. 4 PIN AMP 21)0153-1

C’LAMP AMP 2()61)h2-1

--L -DM152A PLU(;, HOLrR METER, 4 PIN AMP ZOh~l)-l

CLAMP AMP 200062-1

.IKL -DPII)IA C~B PITOT HEAT M()()NEY

JKL -DPLOZA PITOT. HEATED AER() INST PH502-2´•I

AN581Z-I (ALT)
JKL -DP103A PLU(;. PITOT HEAT AN.1115-1

St )C’KETS AN311(,-1

--L -DPISOA B()X, C’U RRENT DETECT()R

RELAY M()()NEY 80()221-.501

--L -DPISIA PLU<;. C’UR/DECT RELAY AMP ZIK()hO-I

CLAMP AMP 20(,0(,2-1

--L -DVISOA XDUCER. FUEL FLOW P()RSC’HE

FU EL C’( )NTR()L)

--L -DWI~OA INDICAT()R. VERTICAL SPEED INST 7201-2

--L -DW1.51A PLCr(;. VSI, 3 PIN BENDI~ PT( )6E-8-3S

--L -DW1.51A PLU(;. V/S (ALT) C’ANNON KPT( )hE-8-3S

--L -DWLSIA PLCI(;. VSI (ALT) MS311r,-8-ZS

CLAMP MS3()~7-.IA or -3B

JKL -EC~1OIA C~B CIEAR RELAY KLIX()N 7277-2-5

.IKL -E(;1()2A SWITCH, (;EAR UP/DN C’UTLER-HAMMER

JKL -EG~03A SWITCH, C;EAR OVERIDE CUTLER-HAMMER

L()C’KIN(; RIN(i C’UTLER-HAMMER 2()-7hi

L()C’K WASH ER C’UTLER-HAMMER

HEX NUT (2 EA) C’UTLER-HAMMER I5-YOb-h

LAMP (28 V) (;E .388

JKL -E0104A SWITC’H. (;EAR SAFE

(AIRSPEED) M()()NEY

JKL -EC~10.5A (~B (;EAR ACITUAT()R KLI.YI)N 7277-2-1.5

JKL -EC;IO~A SWITC’H, GEAR UP LIMIT MIC’R() SWITCH DT-ZR-A7

AC"TUATOR MIC’R() SWITCH MC’D-2711

JKL -E(j107A SWITCH, (;EAR DN LIMIT MICR() SWITCH

.IKL -E~;1()7A SWITCH,(;EAR DNLIMIT(ALT) SAINTSWITCH.INC MLI Ilh

JKL -E(il08A RELAY, (;EAR UP C’UTLER-HAMMER (i()~lH-ZZI)

RELAY. <;EAR D()WN C’UTLER-HAMMER h()JIH-ZZI,

JKL -E(i I1OA ACTUAT()R. LANDIN(; <iEAR M()()NEY 5(,0254-503

JKL -E(illOA AC’TUAT()R. LD(;. <iR (ALT) MOONEY 88(1()37-507

JKL -EC;IIIA DIODE,GEAR UP RELAY 1NZ~Y3
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CODE DESCRIPTION VENDOR PART NO.

LOCK RETAINER ITT CANNON DB51221-I

JKL -EGL12A DIODE, GEAR DOWN RELAY 3N2483

JKL -ELT1~LA SWITCH, REMOTE ELT DORNESrMARGOLIN DM-U65-1

JKL -ELT1()LA SWITCH,REMOTE ELT (ALT) C Sr K 7101K

JKL -ELT1OZ~A ELT TRANSMITTER DORNEStMARGOLIN DM-ELT-8

--L -ELT1S0A PLUG, ELT AMP 206060-1

CLAM P AMP 206062-1

.-L -ELTI.S1A RECPT. ELT AMP 21)6153-1

CLAMP AMP 206062-1

--L JEISOB C~B IGNITION, LT KLIXON 7277-2-7.5

--L -JEISIB C:/B IGNITION, RT KLIXON 7277-2-7.5

--L -JE152B I<;NITION BOX, LT P()RSCHE ~33.602.0()7.07

--L -JE153B IGNITI()N B()X, RT PORSC’HE 933.61)2.007.(17

--L -JE154B PLU~:. I(iN BOX, LT CANNON CA3106A-20A-48S-B-0.3

--L -JE154B PLU(I. IGN BOX, LT (ALT) CANNON-GERMANY CA310BA-20A-~8S-B-I5

--L -JE154B PLUG, ICrN B~)X, LT (ALT) P()RSCHE 933.612.440.00

TINEL-LOCK ADAPTER RAYC’HEM TXR18AB45-C2022A1

B()OT RAYCH EM 21)2C1C,21-_F 1/1 h4

SHIELD RAYCHEM 00B575R36T5(H)

TINEL L()CK RING RAYCHEM TR"""

--L -JE155B PLUG, I<iN BOX, RT CANNON CA3106A-20AL-d9P-B-03

--L -JE155B PLU(;, IGN BOX, RT (ALT) CANNON-GERMANY CA3106A-20A-48S-B-15

--L -JE155B PLUG, I(;N B()X, RT (ALT) P()RSCHE 933.612.44(1.0(1

TINEL-LOCK ADAPTER RAYCHEM TXR I8AB4_c-CZO1ZAI

SHIELD RAYCHEM O()B575R30T500

TINEL-LOCK RING RAYCHEM TR"""

--L -.IEIShB PLUG. I(iN B()X C:OIL. LT CANNON Cq3 I()hE- IOSL-3P-B-(12

--L -JEISbB PLC.;, I(iN BOX C()IL, LT (ALT) CANN()N-GERMANY CA_3 106E-I()SL-3P-B-14

--L -JE156B PL(.rG, IGN BOX COIL, LT (ALT) PORSCHE 933.612.409.(10

TINELLOCK ADAPTER RAYCHEM TXR 18AB(III-C’1104AI

SHIELD RAYCHEM OOB575R36TZU3

TINEL-LOCK RING RAYCHEM TR":""

--L -JE157B PLUG, I<iN BOX COIL. RT CANNON Ck3 106E10SL3PB-02

--L -.IE157B PLU<i, IGN BOX C<)ILI RT (ALT) CANNON-GERMANY CA_3106E-10SL-3P-B-14

--L -JE157B PLUG, IGN BOX C()IL, RT (ALT) PORSCHE 933.612.409.()0

TINEL-LOCK ADAPTER RAYCH EM TXR I8ABO()-CI 11)4AI

SHIELD RAYCHEM O()BfiRR3GT203

TINELLOCK RING RAYCHEM TR**"

--L -JE1~2B PLUG, ION COIL, LT CANNON CA3106E-1OSL-4S-B-02

--L -JE162B PLUG, IGN COIL, LT CANNON-GERMANY CA3106E-10SL-4S-B- 14

--L -JE162B PLUG, IC;N C’()IL, LT PORSCHE 933.612.407.00

TINEL-LOCK ADAPTER RAYCH EM TXR I8ABIIO-C: 1 1(WAI

SHIELD RAYCHEM 0OB575R30T203

TINEL-L<)CK RIN<; RAYCHEM TR"""

--L -JE163B PLUG;, IC;N. COIL, RT CANNON CA3106E-10SL-4S-B-02

91-20-01
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CODE DESCRIPTION VENDOR PART NO.

--L -JE163B PLU<;, I(iN C()IL, RT CANN()N-C;ERMANY CA3106E- 10SL-4S-B-14

--L -JE163B PLU<I. I<iN COIL, RT PORSCHE 933.612.407.(30

TINEL-LOCK ADAPTER RAYCHEM TXR18AB(K)-C I I~WAI

SHIELD RAYCHEM OOB575R36TZ()3

TINEL-LOCK RING RAYCHEM TR"S’"

--L -JE164A IGNITI()N COIL, LT PORSCHE

--L -JEL~SA IGNITION C()IL, RT P()RSCHE

--L -JE1~8A SENS()R, TDC #1 P()RSCHE

--L -JE169A SENS()R, TDC #2 PORSCHE

--L -JE172B RECEPT. IGN, COIL, LT,4 PIN MS3100K-14S-2P

ADAPTER RAYCHEM TXR18AB00(1-C’1404A1

TINEL-LOC’K RIN(; RAYCHEM

--L -.1E173B PLU<i, I~iN, COIL, LT, 4 PIN MS.3 IOhA- 14S-2S

--L -JE173B PLUG;. (ALT) MS,? i(lGE-14S-ZS

ADAPTER RAYCHEM T)(R18ABIKH)-C1LU)4AI

TINEL-L()CK RING; RAYCHEM

--L -JEI76B RECPT, IGN. COIL, RT, 4 PIN MS31(H)K- 14S-2P

ADAPTER RAYCHEM TXR18ABOCH)-C1404AI

TINEL-L()CK RING RAYCHEM

--L -JE177B PLU(i. I(jN. C()IL. RT. 4 PIN MS.7106A-14S-ZS

--L -JE177B PLUG, (ALT) MS310~E-I4S-ZS

ADAPTER RAYCHEM TXR L~AB(HK)-C1404A1

TINEL-L()C’K RING RAYCHEM

--L -.1E179A RECPT, C/B, 3 PIN AMP 1-4803115-0

PINS AMP

--L -JEL8IA RECPT, C/B, 2 PIN AMP

PINS AMP ~n62(1-L

--L -.1E182A PLUG, TACH/FUEL FLOW AMP 1-480-t L8-0

S()CKET AMP

--L -JE183A RECPT, TACH/FUEL FLOW AMP 1-4811319-0

PINS AMP 60620-1

JKL -JMII)IA SWITCH. IGNITION BENDIX SCINTILLA 10-.35721(1-9

PLACARD BENDIS SCINTILLA 10-187-´•1~8

JKL -LCIOLA FUSEHOLDER, CLOCK, SAMP LI’ITEL FUSE 155020/155120

FUSE,(5A-3A(j-SLO-BLO) LITTEL FUSE 3 1 3005

JKL -LCIOZA SWITCH. CABIN LI(;HT. FWD CARLING TILC~i4-IS-WH-FN

.IKL -LC’103A RESIST()R, CABIN Ll<iHT, FWD DALE RH- 10-20 OHM

JKL -LC104A LIGHT, CABIN, FWD, LT H.H. SMITH 1931)

LAMP GE 18 18

JKL -LC1OSA LI<IHT, CABIN, FWD, RT H.H. SMITH 1’).30

LAMP (iE 1818

JKL -LCIOG LIGHT, CABIN, FWD, LT H.H. SMITH

LAMP (iE 1818

JKL -LC1O’IA LIGHT, CABIN, FWD, RT H.H. SMITH 1!)30

LAMP GE 1818

92-20-01
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CODE I)ESCRIPTION VENDOR PART NO.

JKL -LC108A SWITCH, CABIN LI~;HT, REAR CARLINC; TILCh4-’ WH-FN

JKL -LC109A RESISTOR, CABIN LIGHT SW DALE RH-10-20 <)HM

JKL -LCL1OA LlGiHT, CABIN, REAR, LT H.H. SMITH 1’)30

LAMP <;E 1818

JKL -LC11ZA LIGHT, CABIN, REAR, RT H.H. SMITH 1930

LAMP <iE 1818

JKL -LC112A LI<;HT, CABIN, REAR, LT H.H. SMITH 1930

LAMP GE 1818

JKL -LC1UA LIGHT, CABIN, REAR, RT H.H. SMITH 1930

LAMP GE 1818

--L -LCLZ4A LIGHT, CABIN, REAR, LT H.H. SMITH 1930

LAMP <iE L1118

--L -LCILSA LIGHT, CABIN, REAR, RT H.H. SMITH 19,10

LAMP GE 1818

--L -LL25I)A C/B LANDING LIGHT LEFT KLIXON 7277-2-20

--L -LL1S1A C/B LANDING Ll(iHT. Rl<iHT KLIXOIV 7277-2-20

--L -LL152A SWITCH, LANDING; LI<;HT CIITLER-HAMMER 8162-K22-E13-M50

--L -LL254A LANDIN<j LIGiHT-RT WING ~iE 4596

--L -LL155A TAXI LIC;HT-RT WING GE 4596

--L -LL1S(6A SWITCH, TAXI LI<iHT CUTLER-HAMMER 8162-K22-E13-M50

--L -LL157A TAXI LIGHT, LEFT WING GE 4596

--L -LL158A LANDING LIGHT, LEPT WING GE 4596

JKL -LN1OIA C/B NAV LIGHTS MOONEY 930023-201

JKL -LNLO2A LIGHT TAIL, LT WING; MO()NEY 80(1051-501

JKL -LN103A LIGHT, TAIL RT WING MOONEY 800051-501

JKL -LNL04A PLUG, TAIL LIGHT, RT WING AMP 1-480,t 18-0

SOCKETS AMP

JKL -LN1OSA RECPT, TAIL LIGHT RT WING AMP f-480319-0

PINS AMP 60620-1

JKL -LN1OGA PLUG;, TAIL NAV LIGHT AMP

SOCKETS AMP 60619-1

JKL -LN107A RECPT, TAIL NAV LIGHT AMP 1-48()319-1

PINS AMP 60620-1

JKL -LP1Q1A C/B PANEL LIGHTS I(LIXON 7277-2-5

JKL -LP102A C/B QLARESHIELD LIGHTS KLIXI)N 7277-2-5

JKL -LP103A LAMP, COMPASS LIGHT GE AVIATION RED 327

or 327

JKL -LP1OSA PLUG, C()MPASS LIGHT DEANS 1EAAY0020FEMALE

JKL -LP1OGA LAMP, C;LARESHIELD LIGHTS GE 327

--L -LP1SOA DIMMER C().NTROL BC)X IAI 950D0307-000

--L -LP1S1A PLUG, DIMMERCONTROLBOX DBM17W2S

CLAMP I’IT CANNON DB51212

L<)CK RETAINER ITT CANNON DB5J221-]

RECPT (2 EA) ITI~ CANNON DM53744-7

--L -LP152A SWITCH, PANEL LIGHTS, DIMR CgrK 7105-51-2-(1

91-20-01
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MOONEY AIRCRAFT C:ORPORATION

M()DEL M2(1L

SERVICE AND MAINTENANCE MANUAL

CODE DESCRIPTION VENDOR PART NO.

--L -LP153A SWITCH, C;LARESHIELD LIGHTS,
DIMMER CSrK 7105-3 I-Z-O

--L -LP154A Ll~iHT, FLAP SWITCH M()ONEY 130285-0(03

LAMP GE 327

--L -LP155A LIGHT, CONSOLE SWITCH. RT MOONEY 130285-003

LAMP (;E 327

--L -LP158A LI~;HT, CONSOLE SWITCH, LT MOONEY 131)28-5-003

LAMP ~;E 327

--L -LP159A PLU(;. 10 PIN AMP 2(H~037-1

C’LAMP AMP 206()70-1

--L -LP1~OA RECEPT, DIMMER CONTROL BOX AMP20h03G3

CLAMP AMP 20(,070-1

.IKL -LRIOIA C/B REC()(;NITION LIGHTS MOONEY 930023-231

JKL -LR1OZA REC()(iNITI()N LI(;HT. LT WG M()()NEY 88(H)49-5(11

JKL -LR103A PLUG, RECOG. LIGHT, LT WG AMP 1-480318-0

SOCKETS AMP 006 19-1

JKL -LR104A RECO~;NITION LI<;HT. RT M()()NEY c48004~5I)1

JKL -LR1OSA PLU(;. RECOC;. LIGHT, RT AMP i-481)3 18-0

S()C:KETS AMP

JKL -LRLO6A RECPT, RECOG.LIC;HT. LEFT AMP 1-480319-0

PINS AMP 60h20-L

JKL -LR107A PLUG. RECOG. LIGHT. LEFT AMP 1-481)318-0

S()CKETS AMP 60(,19-1

JKL -LR.IOI)A RESISTOR. RECOG. LI(;HT. LEFT DALE RH-50-7.5 OHMS

JKL -LRIO~A RECPT, REC:()G. Ll~iHT, RT AMP

PINS AMP 6[)620-1

JKL -LRI1OA PLUG? RECOG. Ll<iHT, RT AMP 1-4803 18-0

SOCKETS AMP 60(, 19- L

JKL -LRI1LA RESISTOR, RECOC;. LI(;HT, RT DALE RH--50-7.5 OHMS

JKL -LSIOIA QB STROBE LI<;HTS M()()NEY 9301)23-2(17

JKL -LS1OLA C/B STR()PE LIGHTS (ALT) M()ONEY 93(H)U-237

JKL -LS~02A POWER SUPPLY, STROBE, LT WG WHELEN 01-0770329-0C)

JKL -LSIO3A RECPT, STR~)BE PWR

SUPPLY, LT W<; AMP 1-480305-0

JKL -LSZOJA RECPT, STR()BE PWR

SUPPLY,LT WG AMP 1-480.30-0

JKL -LS1().5A PLCI<;, NAV/STROBE. LT Wt; AMP

JKL -LSIO~A LIGHT, NAV/STR()BE, LT WG WHELEN AG.5()-PR-D-M

JKL -LS107A STR()BE PWR SUPPLY, RT WG WHELEN 01-0770329-00

.IKL -LS108A RECPT, STROBE PWR

SUPPLY, RT AMP

JKL -LSL09A RECPT,STROBE LIGHT

PWR SUPPLY, RT AMP 1-48030.5-0

JKL -LSI1OA PLU(;,STROBE LIGHT. RT AMP 1-38030.1-0

JKL -LSJ 1IA NAV/STROBE LI<;HT RT. WING WHELEN A6.50-PG-D-M

JKL -LS112A POWER SUPPLY, TAIL STROBE WHELEN 01-0770329-00

91-20-01
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MOONEY AIRCRAFT CORPORATION

M()DEL MtOL

SERVICE AND MAINTENANCE MANUAL

CODE DESCRIPTION VENI)OR PART NO.

JKL -LSIUA REC:PT, TAIL STR<)BE

PWR SUPPLY AMP 1-4tjr,305-0

JKL -LSIIJA RECPT, TAIL STROBE

PWR SUPPLY AMP 1-48().71)5-0

JKL -LSLLSA PLUG, TAIL STROBE AMP

CLAMP AMP 2(KOh2-I

JKL -LS1MA RECPT, TAIL STROBE AMP 206153-1

CLAM P AMP 2(~6062- 1

JKL -LS117A PLU~;. TAIL STROBE AMP 1-48(1303-0

JKL -LS118A STROBE LIC;HT, TAIL MOONEY 4701113-501

JKL -MAIOIA AUX. PWR. RECEPTACLE ANZ552-3A

JKL -MA.IOZA RELAY, AUX. PWR CUTLER-HAMMER (i()41H-202 or 202A

JKL -MA103A DIODE, AUX PWR RELAY SARKES TARZIAN I~)H3P

JKL -MB1(IIA AVIONICS CONTROL RELAY MA<;NAC’RAF~T W67C:SX-3

BASE MA(;NACRAFT 70-303

JKL -MBI()~SA DI()DE LN2483

JKL -MB1()7A SWITCH, AVIONICS MASTER C Sr K 7101K

JKL -MBIO~A C/B HSI KLIX()N 7277-2->i>i(VARIES)

.IKL -MB11I)A C~B C’()M1 :iLlri()N 7277-2-XX(VARIES)

JKL -MB11IA C~B NAV1 KLIX()N 7277-2-NN(VARIES)

JKL -MB112A C/B AUDIO KLIX(~N 7277-2-XX(VARIES)

JKL -MBJ13A C~B PHONE KLIXON 7277-2-)i>i(VARIES)

JKL -MBII4A C/B ADF KLIX()N 7277-2-~X(VARIES)

.IKL -MBIISA C/B C()M2 KLIX()N 7277-2-XX(VARIES)

.IKL -MB11(,A C~B NAV2 xLIX()N 7277-2-;YX(VARIES)

JKL -MB117A CI/B TRANSP()NDER KLIX()N 7277-2-XX(VARI ES)

JKL -MBI18A C/B ENC<)DEF KLI~( )N 7277-2->iX(VARIES)

JKL -MB1I~A C~B AUTOPILOT/TRIM KLIX()N 7277-2-X)i(VAR1ES)

JKL -MBL2LA C1/B DME KLIX()N 7277-2-XX(VARIES)

JKL -MBL22A C/B LORAN KLIX()N 7277-2-XX(VAR1ES)

JKL -MB123A C~B ST()RMSCOPE KLIX()N 7277-2-X~(VARIES)

JKL -MB125A C/B RMI KLIX<)N 7277-2-X~(VARIES)

JKL -MB126A C~B R/NAV KLIX()N 7277-2-XX(VARIES)

JKL -MBI~A C/B STEREO KLIXON 7U7-2-XX(VARIES)

JKL -MB135A C/B YAW DAMP KLIXON 7277-2-7.5

.IKL -MBL.37A C/B ARTIFICIAL H()RTZ KLIX()N 7277-2-5

--L -MBIS()A AVI()N(CS BUS BAR #I M()()NEY c)1.3127-0()3

--L -MBISIA AVI()NICS BUS BAR #2 MOONEY 913127-()03

--L -MB152A AVI()NICS BUS BAR #3 M()()NEY 1)13127-1)1)3

--L -MB153A AVIONICS BUS BAR #4 MOONEY ()13127-0(13

--L -MB154A AVIONICS BUS BAR #5 M()ONEY Y13127-(]03

--L -MB155A AVIONICS BUS BAR MO(>NEY (111127-()D3

--L -MB157A SHUNT M()()NEY 913127-049

--L -MB158A AVIONICS MASTER RELAY AROMAT HG4-DCZclV

RECEPTACLE AROMAT HGCSF

1N2´•W3
--L -MBLS~A DIODE
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MOONEY AIRCRAFT CORPORATION

M<)DEL M2()L

SERVICE AND MAINTENANCE MANUAL

CODE DESCRIPTION VENDOR PART NO.

--L -MB162A DIODE, STARTER SOLENOID, LT 1N2483
--L -MB163A DIODE, STARTER SOLENOID 1N2453
--L -MB164A ARTIFICIAL HORIZ CASTLEBERRY 3(H)-2BL

--L -MB165A PLUG, ART.HORIZ AMPHENOL 126-222

JKL -MC1OIA CIGAR LIGHTER MOONEY 800336-505

--L -MC1S0A C/B CIGAR LIGHTER KLIXON 7277-2-10

--L -ME1SOA CLOCK, (ALT) IAI 950D0312.000

--L -ME1SOB C:LOCK, CONTROL WHEEL PORSCHE 944.641.213.00

--L -MEIS1A REC’PT, CONTROL WHEEL AMP 21)h153-1

CLAMP AMP 206062-1

--L -ME152A PLUG. CONTROL WHEEL AMP 20606()-1

CLAMP AMP 206062-1

--L -NEISI)A C/B FUEL ENRIC’H KLIX()N 7277-2-1

--L -NE1S1A SWITCH. ENRICHMENT MICRO SWITCH 1SEI-T

ACTUATOR MICRO SWITCH JE-5

--L -NE153A VALVE, S()LENOID, MIXTURE

ENRICHMENT PORSCHE 933.606.012.00

--L -NE154A DIODE, ENRICH SW. 1N2483

--L -NF1SOA C/B FUEL PUMP, MAIN KLIXON 7277-2-10

--L -NF1S1A C/B FUEL PUMP, EMERGENCY KLIXON 7277-2-10

--L -NF152A SWITC’H,FUELPUMP,MAIN/BOOSTCUTLER-HAMMER 81h2-KZ2-E13-M.s0

GUARD MO()NEY 930028-501

--L -NF153A SWITCIH.FUEL PUMP. EMER. CUTLER-HAMMER 8142-KZ1-E7-T.s~,

<iUARD M()()NEY 93()028-,5(11

--L -NF154A RECPT, FUEL PUMP AMP 20~0h0-1

CLAMP AMP 2060(,2-1

--L -NF155A RECPT, FUEL PUMP AMP 206153-1

CLAMP AMP 206062-1

--L -NF160A FUEL PUMP, MAIN PORSCHE 933.620.001.00

--L -NF161A FUEL PUMP, EMERGENCY PORSCHE 933.620.001.00

--L -NF162A C/B FUEL PUMP, BOOST KLIXON 7277-2-10

--L -NF163A FUEL PUMP, BOOST PORSCHE ~33.620.001.00

--L -NS1SOA SWITCH. COLD START/ENRICH MO()NEY 88()0,52511

--L -NSISIA NOZZLE, COLD START P()RSC’HE

PLUG; PORSCHE 933.615.032.LU1

CLAMP PORSCHE 999.615.0j2.40
BOOT PORSCHE 944.6 12.125.00

CONTACTS PORSCHE 9~9.652.J56.22

--L -NS153A DIODE, COLD START SW 1N2483

JKL -PA1OZA C/B ALTERNATOR FIELD. LT KLIXON 7277-2-5

JKL -PA1OSA FI LTER MOONEY 880014-501

JKL -PA109A CAPACITOR MALLORY CGS302U-n50RZC

91-20-01
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MOONEY AIRCRAFT CORPORATION

M()DEL M20L

SERVICE AND MAINTENANCE MANUAL

CODE DESCRIPTION VENDOR PART NO.

JKL -PAIJIA C/B ALTERNATOR FIELD, RT KLIXON 7277-2-

JKL -PAI1~A FI LTER MO()NEY 881K114-5()1

.IKL -PAI17A CAPAC:ITOR MALL()RY C(;S302U-050R2C

--L -PAISOA ALTERNAT()R, LT PORSC:HE 933.603.0(W.00

--L -PAI.S1A ALTERNAT()R. RT P()RSCHE 933.6()3.004.00

--L -PA152A ()VERVOLTAGE CONTROL, LT ELECTRO DELTA OS-LKK)

--L -PA153A PLU<;, OVERVOLI~A<jE

C:ONTROL, LT AMP 20670,9-1

CLAMP IZMP

--L ()VERVOLTAGE CONTROL, RT ELEC1TRO DELTA OS-LWC)

--L -PA155A PLUG, <)VERVOLTAGE

C’()NTROL, RT AMP 206708-1

CLAMP AMP 2()6966-1

--L -PA156A SWITCH, OVERVOLTAGE

RESET, LT CUTLER-HAMMER SBIDDX4~2-2

LOCKIN(; RING CUTLER-HAMMER 2()-761

L()CKIN~; WASHER CUTLER-HAMMER 16-886

NUT, HEX (2 ea) CUTLER-HAMMER

LAMP CiE 385

--L -PA157A SWITCH. OVERVOLTAGE

RESET, RT CUTLER-HAMMER SB1DDXJ92-2

L()CKING RIN(; C’UTLER-HAMMER 29-761

L()CKINC; WASHER CUTLER-HAMMER 10-886

NUT, HEX (2 ea) CUTLER-HAMMER 159(,6-6

LAMP <;E 3c91i

--L -PA158A C/B ALTERNATOR, LT ETA 41-3-8 ICLNZ-70A

--L -PA158A CI/B ALTERNATOR, LT (ALT) ETA 41-3-S.34-LN2-70A

--L -PA159A (3/B AL?’ERNATO~, RT ETA 41-3-8 I(I-LNZ-70A

--L -PA159A C~B ALTERNAT~)R, RT (ALT) ETA 41-3-SW-LNZ-70A

--L -PAIGOA RECPT, <)VERVOLTAGE

C()NTROL, LT AMP 206705-2

C:LAMP AMP 206966-1

--L -PA161A RECPT, OVERVOLTAGE

(’ONTROL, RT AMP 2!1670.5-1

CLAMP AMP 206996-1

JI<L -PBIQZA RELAY.MASTER,BATTERY,LEI~ CUTLER-HAMMER 60411-1-202 or -202A

JKL -PBLO3A DIODE,LEFT BATTERY RELAY 1N2J83

JKL -PB1().5A C~B BATTERY. LT ETA 41-3-S 14-LN’-7nA

JKL -PBLOSA C:/B BATTERY, LT (ALT) ETA 4 L-3-SW-Lh’~-70A

JKL -PBI()~A C/B BUS, FLIGHT PNL SWITCH ETA 41-3-S1CLN2-70A

,IKL -PBIQGA C1/B BUS, FLT PNL SW (ALT) ETA 41-3t-34-LN2-70A

--L -PBIS0A BATTERY, RIGHT GILL G-243

--L -PBISIA RELAY. BATTERY, R 1’ CUTLER-HAMMER 6041H-202 or -2()2A

--L -PB152A DI()DE, BATTERY RELAY, RT 1N2483

--L -PB153A SWITCH, BATTERY, LT MOONEY 8801)52-507

--L -PB154A SWITCH, BATTERY, RT M()ONEY 881111.52-509

´•-L -PB155A C/B BATTERY, RT ETA 41-3-8 14-LN2-7()A
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MOONEY AIRCRAFI~ CORPORATION

M()DEL M2()L

SERVICE AND MAINTENANCE MANUAL

COI)E DESCRIYZ~I()N VENDOR PART NO.

--L -PB!55A C~B BATTERY. RT (ALT) ETA 41-.3-S.W-LN2-70A

--L -PBlhlA BUS BAR #6 M()()NEY Y13127-1~

--L -PBL~ZA BUS BAR #7 MO()NEY Y13127-1~

--L -PB103A BUS BAR #8 M()()NEY

--L -PBIMA BUS BAR M()()NEY 913127-.53

--L -PB1(16A BUS BAR #11 MI)()NEY ()13127-57

--L -PB1~8A C/B EMER(;ENCY CROSSOVER ETA J1-3-S I~-LNZ-51)A

--L -PB168A C/B EMER(iENCY

CROSSOVER (ALT) ETA ´•ll-3-S.W-LN2-50A

C~B C’OVER PLACARD MO()NEY l~OI)80-802

~;UARD M()()NEY

--L -PBlh9A SHUNT. AVIONICS RELAY M()()NEY (,13127-OJ7

--L -PB17()A BATTERY. LEFT <;ILL (;-ZJ.3

--L -PBL71A C~B L()AD, A/C. LT ETA J1-3-SI-I-LN~-h()A

--L -PBI71A C~B L()AD. A/C. LT (ALT) ETA 41-3-S34-LNZ cll,A

--L -PB172A C~B L()AD, A/C’. RT ETA L11-3-S 14-LNZ-6()A

--L -PB172A C~B L()AD. A/C RT (ALT) ETA 41-3-S34-LNZ ~I)A

--L -PB174A BUS BAR L4 h´•I()()NEY c, 13312-.57

--L -PB175A BUS BAR #1.5 M()()NEY ’)13127-7

--L -PB176A BUS BAR #I~ M()()NEY 91.3127-.5(>

--L -PB177A BUS BAR #17 M()()NEY

--L -PB17SA BUS BAR #18 M()()NEY

--L -PB179A BUS BAR #I’) M()()NEY v13127-1(,

--L -PBI80A FUSEH()LDER. LEFT MASTER LITTEL FUSE

-PB 18()A FUSE SAMP LITTEL FUSE 313()().5

--L -PBLSIA MASTER RELAY CUTLER-HAMMER ~1)41H-2()2 or 2O2A

--L -PB182A DI()DE INZ~YZ

--L -PB183A MASTER SWITCH M()()NEY 881)01.52-5111

--L -PB184A RELAY. A/H PWR MA(;NACRAFT W38c~C‘N-.3

--L -PB18.5A DIODE 1NZ´•IS3

--L -PB18~A FUSEH()LDER. A/H. RT LITTEL FUSE 155()2() or 15.5121)

-PB18~A FUSE. ,5AMP LITTEL FUSE 31.1()()5

--L -PB187A FUSEH()LDER. MASTER. RT LITTEL FUSE

-PB187A FUSE..sAMP LITTEL FUSE 31311115

--L -PB188A MASTER RELAY. ENGINE

BUS. RT C’UTLER-HAMMER (I(IJIH-201 or -’O~A

--L -PB18~A DI()DE 1NZ~Y3

--L -PBI~OA MASTER SWITCH (OPT) 8133K-21-E 13-T.52

--L -PBI~IA (;RND/DIMMER B()S M()()NEY XI)()"X-.51)1

JKL -PLOIA PLU<;. C/B PANEL #1. 37 PIN AI~IP

C’LAMP AI~IP

JKL -PL()ZB PLU<;. CONS()LE #I. 28 PIN AMP 21)583()-3

CLAMP AMP ~(K1)7()-1

JKL -PL03B PLU(;. LEFTSIDE PANEL.’(, PIN I~1()()NEY

JKL -PL()´•IA PLU(;. FLT PNL #1. 2(, PIN M()()NE\i

.IKL -PL().5A PLU(i. A/S SWITC’H #I. -I PIN AMP

CLAMP AMP
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M()ONEY AIRCRAFT C()RP()RATI()N

M()DEL MZ()L

SERVICE AND MAINTENANCE MANUAL

CODE DESCRIPTION VENDOR PART NO.

JKL -PWGA PLUG, AUTOPILOT POWER,
I~ PIN AMP 21160?7-1

C:LAMP AMP 202070-1

.IKL -PL08A PLUG. FIREWALL L, 19 PIN MS3106A-22-14S

CLAMP MS3057-12B

.IKL -PLOBB PLUG;, RT. WINGI20 PIN MOONEY 930021-501

JKL -PLIOA PLUG, RT. WING STUB, 14 PIN MOONEY 930021-001

.IKL -PLL1B PLU(i, LEFI~ WIN<i, 14 PIN MOONEY 930021-(101

.IKL -PLIZB PLlr~it FIREWALL #2, 19 PIN MS31()6A22- 148

CLAMP MS.31).57-12B

JKL -PL13B PLU<;, AVIONICS MASTER, 4 PIN AMP

CLAM P AMP 206062- 1

JKL -PL1SA PLUG. LEFT WING STUB, IJ PIN MOONEY 9301121-0(11

JKL -PLIGA PLU(i, <;EAR CONTROL, 9 PIN AMP 206708-1

CLAMP AMP 206966-1

JKL -PL17A PLU(;, ELECTRIC GEAR. 14 PIN MOONEY 930021-1)01

JKL -PLIYA PLUG, A/S SWITCH #2, 4 PIN AMP 206060-1

CLAMP AMP 206062-1

JKL -PLZOA PLUG. TAILCONE, IG PIN AMP 206037-2

C:LAMP AMP 2(16070-1

JKL -PL23A PLUG, <iRND #1, 16 PIN AMP

C’LAMP AMP 21)6070-1

JKL -PL24A PLU<;, GRND #2, 16 PIN AMP 206037-1

CLAMP AMP 206070-1

JKL -PL26A PLU<i, COMPASS LIGHT

HARNESS, 4 PIN AMP 206060-1

CLAMP AMP 2()ri062-I

JKL -PL27B RECPT,FLT PNL #2. 20 PIN M()()NEY 93(1021-5111

JKL -PL28A PLUG,AVIONICS POWER. 2(1 PIN M()()NEY 930021-501

JKL -PL.72A PLU(i,GEAR SWITCH, 4 PIN AMP

C:LAM P AMP 2111,062- L

JKL -PL34A PLUG;. (iRND #3, 9 PIN AMP 2067(38-1

CLAMP AMP 20~(ih-1

JKL -PLS0A PLUG, C/B PNL #2, 37 PIN AMP 2()6150-L

FLANGE AMP 207299-4

JKL -PLSIA RECPT, IGNITION SWITCH,26 PIN ~LI:)ONEY 930021-505

JKL -PL52A PLUG, ALT/STARTER, F/W CANNON MS3106A2B-22S

CLAMP MS31)57-16

--L -PL152A PLUG. GR/STALL WARN

HARNESS, 4 PIN AMP 206060-1

CLAMP AMP 21)1,062-1

JKL -?S1()2A SOLENOID, STARTER.LT CUTLER-HHMMER 60411-1-202 or -202A

JKL -PSIO;IA DIODE, STARTER SOLEN~ID.LT 1N~3

--L -PS150A DIODE. PWR START.LT lN24X3

--L -PS251A DIODE, PWR START.RT lN2´•lt)3

--L -PS152A S()LEN<)ID, STARTER. RT CUTLER-HAMMER 6(WIH-2()2 or -202A

--L -PS153A DIODE, STARTER SOL.ENOID INZ48_3

9 1-20-0 L
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MOONEY AIRCRAFT CORPORATION

M()DEL M21)L

SERVICE AND MAINTENANCE MANUAL

CODE
L

DESCRIPTION VENDOR PART NO.

--L -PSLSJA STARTER PORSCHE Y33.~2.007.03

JKL -RB1OIA C/B RADIO BLOWER KLIXON 7277-2-2

JKL -RBIOZA RADIO BLOWER TRW 19A27SX)

.IKL -RB103A FILTER ,RADI<) BLOWER ARCHER 27_3-103

JKL -RBL03A FILTER, RAD. BLWR, (ALT) SPRA(jUE 5JX5104A

JKL -RC()fA RECPT. C/B PNL #1 AMP 2061.51-2

JKL -RCOZB RECPT, CONSOLE #L AMP 206152-1

CLAMP AMP 206070-1

JKL -RC~3B RECPT, LEEI~ SIDE PANEL M()()NEY 9301121-5(16

JKL -RC04A RECPT, FLT PNL #L M()()NEY 93(1()21 -506

JKL -RCOSA RECPT, A/S SWITCH #1 AMP 20615.3- L

CLAM P AMP 206062-1

JKL -RC08A RECPT. FIREWALL #1 MS3100A22-14P

CLAMP MS30,F7-12B

JKL -RCO~B RECPT, RT WING MOONEY 93lHI21-502

.IKL -RCI()A RECPT, RT. WIN(; STUB M()()NEY 93(H)21-2

.IKL -RC’IIB RECPT, LT. W<i. MOONEY ~3(1()21-002

JKL -RC12B RECPT, FIREWALL #2 MS.11(H)K-22-14P

or MS3100KE-22-14P

CLAMP MS.3057-12B or -12A

JKL -RC13B RECPT. AVIONICS MASTER AMP

C’LAMP AMP

JKL -RCLSA RECPT, LEFT WING STUB M()()NEY 9.30()2 1-0112

JKL -RC1GA RECPT, GEAR CONTROL AMP 206705-2

CLAMP AMP

.IKL -RC’17A RECPT, ELECTRIC (;EAR M()()NEY

--L -RC18B RECPT.PNLLIGHT DIMMER#I AMP 2()h()44-1

C’LAMP AMP 2Oh(370-1

,IKL -RCL9A RECPT, A/S SWITCH #2 AMP 21)6153-1

CLAMP AMP 2()(1()62-1

.IKL -RCZOA REC:PT, TAILCONE AMP 2()6()36-3

CLAMP AMP 206070-1

JKL -RC26A RECPT, COMPASS LIGHT

HARNESS AMP 206 1.53-1

CLAMP AMP 206062-1

JKL -RC27B RECPT, FLT PNL #2 MOONEY 9,30021-5(12

JKL -RC32A REC’PT, GEAR RELAY AMP 2061.53-1

CLAMP AMP

JKL -RCS0A RECPT, C/B PNL #2 AMP 20(, 151-2

CLAMP AMP 206138-1

JKL -RC51A RECPT, IGNITION SWITCH MO()NEY 9.30021-506

JKL -RC52A RECPT, ALT/STARTER CANNON MS3101)K28-2P

orMS3 LO()KE28-ZP

--L -RC58B RECPY, PNL LIGHT DIMMER #2 AMP 20hO~W-1

CLAMP AMP 20607()-1

--L -RCISOA RECPT, ENGINE HARNESS, LT CANNON-GERMANY CA122006-518

91-20-0 I
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PIOONEY AIRCRAFT CORPORATION

M()DEL M2I)L

SERVICE AND MAINTENANCE MANUAL

CODE L)ESCRIPTION VENDOR PART NO.

CLAMP CANNON-GERMANY 057-5557´•000

FERRULE END RING CANNON-GERMANY 304-8553-000

--L -PCC250A RECPT, ENGINE HARNESS,
LT (ALT) PORSCH E 933.~ 12.41.s.lH)

CLAMP* P()RSCHE 933.612.417.00

ENDBELL" P()RSC’HE ~33.612.425.00

(SEE NOTE BELOW FOR HIGH TEMP. C:()MP()NENTS)
--L -RCISLA RECPT, ENGINE HARNESS, RT C‘ANNON-CJERMANY CA1210C)G-518

CLAMP" C‘ANN()N-<;ERMANY O.F7-8.557-~H)()

FERRUI,E END RING CANN()N-GERMANY 304-8,553-0(HI

--L -RCLSIA RECPT, ENGINE HARNESS, RT PORSCHE 9,33.~12.415.00

CLAMP" P()RSC‘HE 933.612.417.00

ENDBELL~ P()RSCHE 93~3.612.425.00

NOTE: ALTERNATE HIGH TEMPERATURE COR´•IPONENTS FOR ITEMS:

CLAM P C’ANN()N 057-8~70-(31()

CLAMP PORSCH E Y33.h 12.421.00

FERRLILE ENDRIN<; CANN()N

FERRULE ENDRING P()RSCHE 933.(i17.4L7.1)0

--L -RC152A RECPT, GR/STALL WARN

HARNESS AMP 21)615.3-L

CLAMP AMP 201,002-1

JKL -SBI()1A C/B SPEED BRAKE KLIXON 7277-2-2

--L -WDISOA FLrSEH~)LDER, STARTER

S()LEN()ID LITTEL FUSE L~OZI) or 155120

-WDISOA FUSE, IAMP LITTEL FUSE 323001

JKL -WE1O1A C/B GEAR WARN H()RN KLI~()N 7277-2-2

.IKL -WELOZA Ll(iHT, GEAR DC)WN SLOAN 8.55S-()-U

JKL -WEIOSA DIODE IN2483

JKL -WEI()~A DI()DE 1 M2483

--L -WELSOA SWITCH, THROTTLE MICRO-SWITCH ~SI-T

ACTUATOR MICRO-SWITCH JE-5

--L -WEISIA PLUG. 4 PIN AMP L(l(i060-1

CLAMP AMP 2(16062-1

--L -WE1.52A RECPT, 4 PIN AMP 2(16153-1

CLAMP AMP 2(lh0~2-1

JKL -WSIOIA C/B STALL WARN HORN KLINON 7277-2-2

JKL -WS103A SWITCH, STALL WARN SAFE FLIGHT C4~001

--L -WS25()A ALERT, GR/STALL WARNING IAI 950D-0330-00)1)

--L -WSISIA PLUG. <;R/STALLWARNALERT ITTCANNO:N DB25S

CLAM P ]TT CANNON DB51212

LOCK RETAINER ITT CANNON DB12L2-1

--L -WS152A SPEAKER, (;R/STALL WARN ARCHER 40-1333(3

--L -WS153A PLUG, INTER PHONE AMP 21)6060-1

9 1-20-0 L
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M()DEL M2()L

SERVICE AND MAINTENANCE MANUAL

COUE I)ESCRIPTI<)N VENI)OR PART NO.

CLAM P AMP 2(Hi(~jZ-l

--L -WSL54A PLUG, MATE N LOCK AMP 1-48(1318-0

S()CKETS AMP

--L -WS155A RECPT, MATE N LOCK AMP 1-450319-0

PINS AMP 00620-1

--L -WTI.S[)A C~B ANNUNCIATOR, LT KLIX()N 7277-2-1

--L -WTISLA C/B ANNUNCIATOR, RT KLI~ON 7277-2-1

--L -WT153A ANNUNCIATOR 1AI Y,5(1D1)308-01)0

LAMPS C’HICAG()

MINATCrRE CM7.327

--L -WT154A PLUG. ANNUNCIATOR ITT CANN()N DBZ.5S

CLAMP ITT C’ANN()N DB.s1212-1

L()CK RETAINER ITT CANNON DB5122 L-l

-LL -WW1SOA SWITCH. ALTERNATE AIR C’HERRY E_F1-5118

~l-20-1)L
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