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MOONEY AIRCRAFT
TWELVE-MONTH

N WARRANTY

Company warrams each new airplane manufactured by it to be free from defects in marerial and work-
manship under normal use and service, provided, however. that this warranty is limited to making good
at Company's factory any part or parts thereof which shall, within 12 months from date of original Air-
worthiness certificate, be remurned to Company with transportation charges prepaid, and which upon
Company's examination shall disclose to Company's satisfaction to have been thus defective; this warranty
being expressly in lieu of all other warranties expressed or implied and all other obligations or liabilities
on the part of the Company, and Company neither assumes nor authorizes any other person to assume for
it any other liability in connection with the sale of its airplanes. This warranty shall not apply to any air-
plane which shall have been repaired or altered outside of Company's factory which in the judgment of
Company affects the airplane’s stability or reliability. nor which in the opinion of Company has been sub-
ject to misuse, negligence or accident. Equipment and accessories not manufactured by seller are guar-
anteed only to the extent of the original mamufacturer’s guarantee.

-

Y1 REVISED NOVEMBER 1966
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A.

B.

SECTION |
INTRODUCTION

GENERAL

This manual contains service and maintenance information pertaining to all M20 series aircraft
listed on the title page. . All affected aircraftare identified by year of mamufacture, model designation,
and serial number grouping. When service and maintenance instructions in the body of the manual
refer to 2 specific year and model, applicability of that information to an individual aircraft may be
determined by referring to the title page serial-number listing.

If it becomes necessary to consult the factory concerning a specific maintenance problem, contact
the Customer Service Deparmment, Mooney Aircraft, Inc., Kerrville, Texas, 78028. Telephone, Area
Code 512, 257-4043.. When querying the factory or forwarding information, the model designation,
serial oumber, and registration number of the aircraft concerned should be furnished. Total in-
service time for the item in question should also be furnished.

Spare parts are available through the Mooney distributor in your area. Consult the Mooney Parts
Catalog for the latest part numbers and the correct ordering procedure. Mooney manufactured parts
were changed from 2 four digit to 2 six digit numbering system in March of 1962. New parts may
be ordered by either their four or six digit numbers. A six-to-four digit cross reference index is
included in the appendix.

SCOPE OF THIS MANUAL

For ready reference, this mamual has been divided into eleven sections, each dealing with a major
system or group of componemts. Sections II and X comprise the service portion of the handbook;
the remaining sections are devoted to maimenance. Service instructions include ground handling,
servicing, and periodic inspection. Maintenance instructions include trouble shooting, corrective
maintenance and funcrional testing, and removal and installation of assemblies and components.
Only qualified persomnel shonld perform inspections and maintenance procedures described in this
manual.

Basic information in this manual is limited to service and maintenance procedures peculiar to the
aircraft concerned; no zttempt is made to cover standard shop procedures. Refer to the applicable
Owner’s Manual for operating details. For miore complete maintenance information concerning en-
gines, propellers, and other vendor items, the manufacturer’s handbooks should be consulted. An
anmual service information subscription or a complete back-issue file of Mooney service information
is available from your local Mooney distributor,

DESCRIPTION

Mooney M20 series aircraft are designed and manufactured as high performance, low maintenance,
versatile aircraft for the personal and business aviation field.

The M20 series aircraft discussed in this manual are four-place all-metal low-wing aircraft. All
models are powered by Lycoming engines. RefertoTable 1 for propeller and governor specifications.

Conventional rudder pedals and control wheels are provided. Entrance to the cabin is made through
the cabin door locared on the right side of the airplane. The front seats fold forward to allow passen-
ger emry to the rear seats. Thebaggagecompartment is located aft of the rear seat and has an access
door on the rignt side of the zircraft. During flight, the baggage compartment is accessible from
the rear seat.

Island Enterprises



1. ENGINE

2.

3.

4.

3.

6.

i

1-2

a.

Al M20C aircraft are powered by a Lycoming 0-360-A1D engine equipped with a constant-speed
propeller.

M20D aircraft (1963) are equipped with a Lycoming 0-360-A1D engine having a2 governor contral
for a constant-speed propeller.

M20D aircraft (1964 thru 1968) are equipped with a Lycoming 0-360~-A2D engine having a fixed-
pitch propeller. The 0-350~A1D engine may be installed as optional.
Lycoming 0~360-A1D and 0-360-A2D engines are both rated 180 hp at 2700 rpm.

All M20E aircraft are powered by a Lycoming 10~360~A1A engine rated 200 hp at 2700 rpm.

All M20E aircraft are provided with z filtered-unfiltered ram induction 2ir source. Filtered air
is used during takeoff, landing, and under dusty conditions. Air source selection is made by man-
ual control. An emergency induction air source is provided; in the event of filter icing, a spring-
loaded valve, located behind the filter inside the engine compartment, will open automatically to
maintain air flow o the engine. To prevent ice formation in the induction system, the power boost
control must be set for filtsred air if icing conditions are present.

PROPELLER

Those models with constant-speed propellers have low pitch setting capabilities for maximum take-
off power. Propeller pitch is ragulated by an engine~-mounted governor that insures maximum power

efficlency at cruising speeds, Engine oil pressure actuates the pitch changing mechanism.
WING

Al M20 series aircraft have laminar-flow wings. Laminar air flow over the wings is insured by
flush rivets atraching the leading edge of the ‘‘wrap-around” wing skins. Wing construction features
multiple ribs arrached to main and stub spars incorporating alumimum spar caps.

FUSELAGE

The cabin superstructure is built of 4130 tubular steel and covered with non-structural aluminum
skins, The tail section (baggage compartment and aft structure) has a stressed-skin semi~monocoqie
design. Aluminum skins are riveted to heat-treated aluminum bulkheads with extruded aluminum
stringers reinforcing the tail cone section.

EMPENNAGE

The empennage is constructed on optically aligned jigs to insure uniformity and close tolerance fit
for all parts. Construction is of sheet metal, riveted to formed ribs and spars. To provide stabi-
lizer trim, the entire empennage pivots around the tail cone attachmemr points.

s

LANDING GEAR

The landing gear is unique in zhat it is manually retracted by the pilot. Gear-assist springs in the
wings, aided by bungee springs in the fuselage, make manual operation of the gear quite simple.
Gear-mounted rubber discs are used for shock absorption. Grease fitrings are provided at important
lubrication poims on the landing gear. The standard M20D has a fixed landing gear, but can be con-
verted to a retractable gear idenmtical to the M20C gear system. Electrically operated gear retrac-
ing systems are optional for all models.

BRAKE SYSTEM
Hydraulic disc brakes are featursd on 2all models. The hydraulic fluid reservoir is located in the

inside upper left-hand area of the firewall. Toe-actuated rudder pedals operate the left and right
main gear brakes independently. Duzl brake systems are optional for all models.

Island Enterprises



8.

10.

11.

12,

13.

14,

15.

FLIGHT CONTROLS

The ailerons, elevators, and rudder are of an all-metal jig-built construction incorporating hinges of
machined extrusions. Push-pull tubes, rather than the conventional cable systems, are used to actu-
ate the control surfaces. .

FLAP SYSTEM

The wide~-span all-metal flaps are hydraulically controlled by a hand-operated pump which actuates
a hydraulic cylinder.. A relief valve is provided which releases hydraulic pressure at a slow rate
as retraction springs (or air pressure) rzise the flaps. The hydraulic fluid reservoir is common
to both the brake and flap systems. Maintenance of the flap system is similar to the brake system.

TRIM SYSTEM

A small control wheel on the floor between the front seats actuates the adjustable stabilizer via 2
gear reduction box and torque tube linkage which actuates the empennage jack screw. The torque
tubes are cormected by universal joints and are supported by.formica guide blocks.

FUEL SYSTEM

The fuel system consists of imegral fuel tanks located in the front inboard portion of each wing.
These tanks are formed by sealing off a portion of the wing through the use of a special sealing com-
pound. Fuel is fed from the wing, to a tank selector valve, on to an electric boost pump and then
to the engine-driven fuel pump and fuel injector or carburetor.

ELECTRICAL SYSTEM

The electrical system is provided with a 50-amp 12-volt generator and a 35-amp/hour battery. All
electrical systems can be mrnmed off with the master switch which actuates a relay located at the
battery. Circuit breakers are provided on the lower right side of the instrument panel. Standard
equipmem includes z 250-watt landing light, navigation lights, interior lights, an electric starter,
gear and stall warning systems, and an electric boost pump.

INSTRUMENT PANEL

The instrument panel has been designed to provide functional location of all flight, radio, and engine
instrument groups. The flight instruments onthepilot’s side are installed in a rubber shock-mounted
panel to reduce vibration transmission to the instruments.

CABIN HEATING, VENTILATION, AND DEFROSTING SYSTEMS

Cabin heat is obtained from a muff which surrounds the engine exhaust manifold. From the muff a
flexible duct transmits heated air to a junction box aft of the firewall on the co-pilot’'s side. Cold
2ir is also ducted to this junction box from the flush air scoop on the right side of the airplane. The
hot and cold air entering the junction box can be controlled to provide the combination required for
the desired temperature. From the junction box, air is ducted to the pilor and co-pilot’s feet, wind-
shield defroster, and rear cabin.

SEATS

ALl seat backs are contour formed. The seats are padded with plastic polyfoam and covered with
durable upholstery. The fromt seats have a three-position reclining adjustment and are adjustable
fore and aft on the floorboard seat rails. The rear seat back may be removed to provide a larger
cargo area.
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D. SPECIFICATIONS OUTLINE

1.

-

1-4

ENGINE

a. M20C:

b.

Model
FAA Type Certificate
Rated Horsepower and Speed (RPM)
Propeller Drive Ratio
Propeller Shaft Rotation
Bore (Inches)
Stroke (Inches)
Displacement (Cubic Inches)
Compression Ratio
Dry Weight (with Starter and Generator)
Dimensions: Height (Inches)
Width (Inches)
Length (Inches)
O1il Sump Capacity (Quarts)
Fuel Octane (Aviation grade)
Magnetos (Bendix)

Tachometer Drive (Ratio to Crankshait)
Rotation

Starter Drive (Ratio 1o Crankshaft at Bendix Drive)

Starter (Geared 3.38:1)
Generator Drive (Ratio to Crankshaft)
Generator (Delco-Remy, 12 V)

A=-N Vacuurn Pump Drive (Ratio to Crankshaft and Rotation)

Propeller Governor Drive
Ratio to Crankshaft and Rotation
Fuel Pump

0-360-A1D
286

180 at 2700
1.1
Clockwise
5.125
4.375

361

8.50:1

284

24.59
33.57
29.81

8

91/96

S4LN-204 (Right)
S41N~-200 (Left)

0.5:1

Clockwise

13.85:1 (Counterclockwise)
12 Volt

1.91:1

50 AMP

1.30:1 (Counterclockwise)
AN20010 (Type XX)

866:1 (Clockwise)

AC (Type IT)

M20D: The 0-360-A2D Lycoming engine is basically the same as the 0-360-A1D engine ex-
cept that the 0-360-A2D engine has no constant-speed propeller governor.

M20E:

Model

FAA Type Certificate

Rated Horsepower and Speed (RPM)
Propeller Drive Ratio

Propeller Shaft Rotation

Bore (Inches)

Stroke (Inches)

Displacement {Cubic Inches)
Compression Ratio

Dry Weight (with Starter and Generator)
Dimeasions: Height (Iuches)

Width {Inches)

Length (Inches)

Fuel Injector (Bendix)

Firing Order

Spark Occurance (Degrees BTC)

Valve Rocker Clearance (Tappets Collapsed)

Oil Sump Capacity (Quarts)
Fuel Octane (Aviation Grade)
Magnetos (Bendix)

Tachometer Drive (Rzatio to Crankshaft)
Rotation

Starter Drive (Ratio to Crankshaft at Bendix Drive)

Island Enterprises

10-360-A1A
1E10

200 at 2700

1:1

Clockwise

5.125

4.375

361

8.7:1

323

26.61

34.25

29.81
RSA-SADI
1~-3-2-4

25

0.028'* to 0.080'"
8

100/130
S4LN-204 (Right)
S4LN-200 (Left)
0.5:1

Clockwise
13.55:1 (Counterclockwise)



3.

Starter (Geared 3.38:1)

Generator Drive (Ratio to Crankshaft)

Generator (Delco-Remy, 12 V)

A~N Vacuum Pump Drive (Ratio toCrankshaft and Rotanon)
Propeller Governor Drive

Ratio ro Crankshaft and Rotation

Fuel Pump

OVER~ALL DIMENSIONS

Wing Span

Length (M20C,D&E)

Length (M20F)

Height

Clearance (Propeller Tips)
LANDING GEAR

2. Standard M20C,E.&F
Type

Tread

Main Wheel Type

Mein Tire

Main Tire Pressure

Brake Type

21uid Required

Nose Wheel Type

Nose Tire (M20C,D,&E)
Nose Tira (M20F)

Nose Tire Pressure (M20C,D,&Z)
Nose Tire Pressure (M20F)

Electric gear retraction kits are available from Mooney distributors.

b. Standard M20D:
Type

12 Volt

2.50:1

S0 AMP

1.30:1 (Counterclockwise)
AN20010 (Type XX)

86621 (Clockwise)

AC (Type JT)

35ft. 3 in.
23ft.31/214n.

24 ft. O in.
8ft.41/21n.

9 3/4 in. (Approx.)

Manually Retracted

9 ft. 3/4 in.

Cleveland Air Products
6 Ply, 5:00x 6

30 pounds

Cleveland Hydraulic
Hydraulic (MIL-0-3606 Red)
Cleveland Air Products
4 Ply, 3:00x S

6 Ply, 5:00x 5

30 Ps1

49 PSI

Fixed

Other specifications are same as M20C & E aircraft. Retractable gear is optional on all
M20D aircraft; conversion kits are available from Mooney distriburors.

FUEL CAPACITIES

M20C (1962~ 1963)

M20D (1963)

M20C (1964 & ON)

M20D (1964 & ON)

M20E (1964 & ON)

M20F (1967 & ON)

WING

Span

Length of Flap (Trailing Edge)
Length of Aileron (Trailing Edge)
Dihedral (Leading Edge)
Incidence

Airfoil Section at Root

Airfoil Section at Tip (MZ0C,D,&E)
Airfoil Secdon at Tip (M20F)
Wing Area

Aileron Area

Flap Area

EMPENNAGE

Vertical Fin Area

Rudder Area (M20C,D.&E)
Rudder Area (M20F)
Horizontal Stabilizer Area
Elevator Area

REVISED NOVEMBER 1966
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48 gallons total
48 gallons total
52 gallons total
52 gallons total
52 gallons total

64 gallons total

35 ft. 0 in.

10 ft. 8 in.
Sft.31/41n.
5”30 minutes

2°30 minutes
NACA 63-213
NACA 64-412
NACA 64-412 Mod.
167 sq. ft.

11.2 gq. ft.

17.2 gq. fr.

7.9 sa. ft.

5.01 sq. f&.
6.23 sq. ft.
2L.5 sq. ft.
12.0 sq. ft.



TABLE 1 - PROPELLER AND GOYERNOR SPECIFICATIONS

Std, for M20C Opt, far M20C Std, for M20C Opt. for M20C
1962-1963 1962-1963 1964 1964
S/N 1940-2622 S/N 1940-2622 /N 2623-2806, S/N 2623-2806
Manufacturer Hartzell McCauley Hartzell McCauley
Type Constant Speed Constant Speed | Constant Speed Constant Speed
Hub HC-22YK-1 2D34C353-A HC-C2YK~1A 2D34CS3-A
Blade 7666—2 74E-U 76662 74E-8
Prop. Goveror Hartzell: Woodward: Hartzell: Woodwards
D-1—4 {1940C-2400C) 210452 D-1-6 (2623C-2704C) | 210452
D-1-5 {2401C-2622C} i H-1 (2705C-2806C) -
Blade Angle, Low { 13° 12,77 £ 2° 13°z0° 19.7° £ 9°
Blade Angle, High{ 29° = 2° 27.3° =.05° 29°z 2° 27.5° £.,05°
Std. for M20C Std, for M20C Std, for M20C Std, for M20C
1965 1966 1966 1967
S/N 2807-3184 S/N 3185-3230 S/N 3231-3466 | S/N 670001 & ON
Manufacturer Hartzell Hartzell Hartzell Hartzell
Trpe Constant Spead Constant Speed Constant Speed . Constant Speed
Hub HC-C2YK-1A HC-C2YK-1A HC-C2YK~1B HC- C2YK-1B
Blade 7666=2 76662 7666—-2 7666—2
Prop. Governor Hartzell: Hartzell: Hartzell: Hartzell:
H-1 B-1 H-1 B1
H-1L H-~11L, H-1L H-1L
Blade Angle, Low | 13° = 0° 13° = ¢° 13*z0° 13° £ ¢°
Blade Angle, High | 290 = 2° 29° £ 2° 29° - 2° 200 + 9°
Std, for M20D Sid. for M20D Opt. for M20D Opt. for M20D
1963 1964-1967 1964 1965 & ON
S/N 101-200 S/N 201-260 S/N 201-251 $/N 252 & ON
Manufacturer Hartzeil McCauley Hartzell Hartzell
Type Constant Speed Fixed Pitch Constant Speed Constant Speed
Hub HC-CaVK~1A 1C172 HC-C2¥K~1A HC-C2YK-1B
Blade 7666—2 MFA74-60 7666~2 76662
Prop. Governor Hartzell: Hartzell: Hartzell:

D-1-4 (101D-~123D) H-1

D~1—4 (101D-123D)
D-1-6 (124D-220D) H-1L

D-1-6 (124D-220D)

Blade Angle, Low | 13° = ¢° 13°=¢° 1392
Blade Angle, High | 2¢g2 = 2% 29° = 2° 2¢° £ 2°
Std, for M20E Std, for M20E Std. for M20E Std, for M20E
1964 1965 1966 1967
S/N 101-459 S/N 470-831 S/N 832-1308 $/N 670001 & ON
Manufacturer Hartzell Hartzell Har:zel_l Hartzell
Type Constant Speed Constant Speed Constant Speed Constant Speed
Hub HC-2YK~1A CHC—-C2YK-1A HC-C2YK-1 HC-C2YK--1
HC-C2YK-1
Alternate
Blade 76662 76662 76662 7666-2
Prop. Governor Hartzell: Hartzell: Hartzell: Hartzell:
D-1-6 (102E-303E) | H-1 H-1 H-I
H-2 (304E—69E) H-1L
Blade Angle, Iow | 14°=(° 14° = @° 142 £0° 14° £ ¢°
Blade Angle. High| 29° £ 2° 29° £ 2° 29° = 2° 200 % ¢
Std. for M20F 1967
S/N 660003
S/N 670001 & ON
Manufacturer Hartzell
Type Constant Speed
Hub HC-2YK-1
Blade 7666—2
Prop. Governor Hartzell:
H-
H-11L,

Blade Angle, Low 4°=0°
Blade Angle. High 20° £ 2°
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FIGURE 1-1 — M20C (1962-1964) THREE Vi
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FIGURE 1-1A - M20D (1963-1964) THREE VIEW
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FIGURE 1-1B — M20E (1964-1965) THREE VIEW
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FIGURE 1-1C - M20C (1965) THREE VIEW
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FIGURE 1-1D — M20D (1965) THREE VIEW
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FIGURE 1-1E — M20C (1966 & ON) THREE VIEW
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FIGURE 1-TF — M20D (1966 & ON) THREE VIEW
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FIGURE 1-1G - M20E (1966 & ON) THREE VIEW
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FIGURE 1-1H — M20F (1967 & ON) THREE VIEW
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A.

B.

SECTION 1 |
HANDLING & SERVICING

GENERAL

This section provides ground handling and servicing instructions.

ACCESS PROVISIONS

Figure 10-1 shows the location of the access panels and plates that provide access for purposes of
service and maintenance.

GROUND HANDLING

The following instructions are recommended to avoid damage to the airplane during ground opera-
tions. If improperly handled, extensive damage to the airplane and its equipment may result. The
airplane may be taxied as required for normal maneuvers. Brakes or rudder pedals may be used
for turning. If a towbar is used, one man may move the airplane providing it is on a fairly smooth
level surface. Points where pushing the airplane are permitted are leading edge of the wing, wing
tips, and the inboard position of the propeller blades adjacent to the propeller hub.

1. Jacking

When it is desired to raise the airplane off the ground to check operation of the landing gear,
the following jacking procedure is recommended. By using jack points provided outboard of
each main gear (Figure 2-1), it is possible to use standard aircraft jacks to raise the main gear
off the ground. A yoke-frame jack may be used under the propeller. Care must be taken not to
damage the propeller or spinner. The nose may also be raised by anchoring the tail skid tie-
down ring to a fixed point in the shop floor while jacking the aircraft at the wing hoist points.

2. Mooring

When mooring aircraft, the following method is recommended. Place chocks fore and aft of
each main wheel. Stakes may then be driven in the ground outboard of each main gear, approx-
imately three feet, and at the tail skid location. Tie down rings are provided, two feet outboard
of each main gear, at the jack point. A tiedown ring is also provided at the tail skid location.

3. Towing
A suitable towbar is provided as standard equipment with each airplane. The lower bar of the
towbar is placed torough the gear spindle upper crossmember. Care must be exercised that the
nose gear is not rotated past its normalswivel angels. Towing with 2 tractor or by other mechani-
cai means is not recommended.

Note: See that parking brake is off before towing airplane.
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FIGURE 2-1 — JACKING

JACK POINT
TIE DOWN RING

FIGURE 2-2 - LEVELING

e
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FIGURE 2-3 — PLUMBING

4. Leveling

Longitudinal leveling is determined by placing a spirit level on the tail cone skin splice above
the access door. (Figure 2-2) Adjustments may be made by increasing or decreasing air pres-
sure in the nose wheel tire when the airplane is on the ground or on & set of scales for weighing.

5. Weight & Balance (Fuel and Oil Drained)

Check installed ecuipment using the Equipment List in the Weight & Balance Data form or Weight
& Balance Record. Position a scale in front of each of the three wheels. Place a ramp on each
scale and tow the aircraft up onto the scales. Remove the ramps and proceed to weigh the air-
eraft when level. Find the datum by dropping a plumb bob from centerline of the nose gear attach
bolts (retracting axis) and then mark the floor (see Figure 2-3). Measure axle locations from
this mark (See Figure 2-3A or Figure 2-3B). Record the weight at each wheel as shown in
Figure 2-3A and 2-3B. Total the weights. Record the distances between points as shown in
Figure 2-3A and 2-3B. Compute the CG forward of the main wheels. Compute the CG’s Fus.
Sts, aft of darum. Post empty weight and CG in section IIl of Weight & Balance Record or
equivalent Weight & Balance Data form.
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FIGURE 2-3A — WEIGHT & BALANCE COMPUTATION (M20C,D,&E)

b.

2-3A

HORIZONTAL
DATUM
NOSE GEAR
TRUNION POINT

STA O

J \
f.b_
f—L L
% T M7 WEIGHT
"'—_"hyg_'* LEFT MAIN WHEEL Wiy
I L Nju g RIGHT MAIN WHEEL ~ Wy,
w. W,
N " NOSE WHEEL Wy
wM
t TOTAL WEIGHT w,
CG Forward of Main Wheels:
LBS. X IN. / LES. - IN.

Weight of Nose

Distance Between

Total Weight CG Forward of

Center of Main Wheel Above
Axles {Horizontal)

(LM/R) (Lw)

Main and Nose Wheel of Aircraft Main Wheels
Axle Centers
(W) "
(Ly, ) (w;) (Ly)
N/M T M
CG Aft of Datum {Station Q):
IN. — IN. IN.
Distance from Center Result of CG (FUS. STA.) Distance
Nose Gear Trunion to Computation Aft of Datum.

(Empty Weight CG)

(L)
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FIGURE 2-3B — WEIGHT & BALANCE COMPUTATION (M20F)

REF POINT HORIZONTAL .
(NOSE GEAR DATUM STA 0
TRUNION POINT

STA -5)

N

&) <
—Leg——Ltu— ’ WEIGHT
1
L LEFT MAINWHEEL Wiy
I M,ﬁ
Wi W, RIGHT MAIN WEEEL ~ Way
Wiy, NOSE WHEEL Wy
TOTAL WEIGHT W,
a. CG Forward of Main Wheels:
LES. m.__ LES. - V.
Weight of Nose Distance Between Total Weight CG Forward
Main and Nose Wheel of Aircraft of Main Wheels
Axle Centers
(W) (L, ) (w;) (L)
N T
Vi M
CG Aft of Datum (Station 0): ¢
Fd
N, — 5 IN. - IN. - . IN.
Distance from Center Distance from Result of CG (FUS. STA.)
Nose Gear Trunion to Nose Gear Trunion Computation Distance Aft
Center of Main Wheel to Datum Above of Datum.
Axles {(Horizontal) (Empty Weight CGQ)
Constant ( )
LM

(Lw,) (L)

REVISED NOVEMBER 1966 2-3B

Island Enterprises



D. SERVICING

1. FUELSYSTEM
a. Filling the fuel ranks (1964 & ON)

Each wing integral fuel tank has a capacity of 26 U.S. gallons (32 gallons for M20F models)

and is accessible for filling by flipping the filler cap latch up and turning it to release the

cap. A vent is provided at the outboard forward corner of the tank to compensate for fuel

expansion, depletion, and overflow. A fuel sump drain is located on the inboard corner of

each wing tank. This is the lowest point of each fuel tank.

NOTE: Visual fuel level indicators at the 25 gallon level are installed in both tanks on M20F
models S/N 670074 & CX.

1962-63 M20C & 1583 M20D

Each wing integral fuel tamk has a capacity of 24 U.S. gallons and is accessible for filling

by lifting a door and removing the expansion-type gas cap. A scupper-box drain is provided

to drain off any gasoline spilled curside the filler neck opening.

CAUTION: Aircraft and fuel service vehicle must be grounded when refueling the aircraft.
Ground servicing nozzle to aircraft wing. No smoking within 50 ft. of aircraft
or vehicle.

b. Draining fuel system
To drain fuel from the system, disconnect fuel line at electric boost pump, attach another
flex line leading to a drain barrel, and turn boost pump on. The fuel will be pumped out of
the tanks through the boost pump. Fuel tanks may also be siphoned as an alternate methad.
Aircraft and barrel must be grounded. Allow no smoking or open flame within 50 ft. of air-
craft. Fire extinguisher (foam type) should be immediately available.

¢. Strainer removal

Remove and clean the following strainers every 50 hours:

GASCCLATOR

{Located in the nose wheel well) 1952-83 M20C
ELECTRIC BOOST PUMP 1963 M20D ONLY
(Located under floorboard)

FUEL-SELECTOR VALVE .

(Located beneath the floorboard Figure 2-4.
in the fromt portion of the cabin) ALIM20 series aircraft

d. Draining selector valve and fuel tank sumps

To check for water and sediment in the fuel system or to completely drain the fuel system,
the sumps may be drained as follows:

Wing Tanks: Insert prong of plastic cup (supplied with each aircraft) into the drain hole at
- the rear inboard side of the fuel tanks and press upward. ;

Selector Valve: Pull ring adjscent to selector valve inside the cabin. Switch valve handle

to right and left tanks to drain respective lines. On 1962-63 M20C and 1963 M20D aircraft,
drain fuel selector valve on under side of fuselage using the plastic sampling cup.

2. ENGINE LUBRICATION
a. Filling engine sump
Fill engine sump (Figure 2-3) with lubricating oil specified onthe lubrication chart
(Figure 2-9).
b. Draining engine sump

The engine sump can easily be drained by means of the oil quick drain that is installed on
each engine as standard equipment (Figure 2-6).
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FIGURE 2-4 - FUEL SELECTOR VALVE ASSEMBLY
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FIGURE 2-6 - OIL QUICK DRAIN (M20E)
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OIL_PRESSURE SCREEN &
THERMOSTATIC OIL P'$00|..'ER
EAR VIEW OF ENGINE BY-PASS YALVE (REMOVE &

REAR VIEW O N CLEAN EVERY 50 HOURS)

OIL SUCTION SCREEN
(REMOVE & CLEAN EVERY
50 HOURS)
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c. Cleaning oil screen strainers

Remove two strainers (Figure 2-7) and flush with kerosene every SO hours or each time oil
is changed. (M20E&F)

3. BRAKE SYSTEM

The brake cylinder reservoir must be filled with the brake fluid specified in Figure 2-9.
The reservoir fluid level should be checked at every 50-hour inspection and replenished as
necessary. After a periodic installation, the brakes require no adjustment during the serv-
ice life of the brake lining.

CAUTION: Do not fill reservoir while parking brake is set or when flaps are extended. (See
page 5-15 for brake bleeding procedure.)

4. BATTERY

Check battery fluid level and battery condition every 25 hours. Use only distilled water when
servicing; avoid contamination of cells.

S. INDUCTION SYSTEM

Check air filter visually at each pre-flight inspection. If cleaning is necessary, remove filter
and clean in accordance with Section Il C. Check power boost door seal (M20E&F).

6. VACULUM STEP SYSTEM (1965 Models and subsequent)

A vacuum servo will raise the step when the engine is started and sufficient vacuum is produced.
A spring will pull the step down when the engine is stopped and vacuum is relieved (Figure 2-8).

NOTE: To lubricate the step strut, spray a light coat of a Silicone-type lubricant on ail four
sides of shaft. This substance will not attract dust or soil clothing.

E. LUBRICATION

Refer to Lubrication Diagram (Figure 2-9) for instructions regarding lubrication points, intervals,
and type of lubricant recommended. Grease fittings are provided on the nose gear and main gear.

Bearings used in bell cranks, hinge points, and rod ends should be lubricated periodically to prevent
corrosion. Avoid excessive application of lubricants. Excess lubricant on exterior surfaces of
bearings tends to attract dirt and grit and may lead to malfunction of the unit.

Where a reservoir is not provided around z bearing, apply the lubricant sparingly and wipe off ex-
cess. Remove wheel bearings from the wheel hub and clean thoroughly with a suitable solvent. When
repacking with grease, be sure lubricant enters space between rollers and retainer ring. Do not
pack grease into wheel hub. (See Figure 2-9 for recommended lubricant.)

Whenever specific instructions for lubrication of mechanisms are not available, observe the follow-

ing precautions:

1. Apply oil sparingly, never more than enough to coat bearing surfaces.

2. At the regular inspection intervals, squeeze the magneto cam follower felts with the fingers.
If oil appears on fingers, do not add il to the felts. If felt is dry, moisten with light oil. Be
careful not to add too much oil, because an excess will be thrown off during operation and will
cause pitting and burning of magneto points.

Refer to Lycoming Service Instruction 1014 (latest revision) for engine oil specifications.
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FIGURE 2-8 ~ VACUUM STEP SYSTEM INSTALLATION
(1965 MODELS AND SUBSEQUENT)
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F.

EXTERICR & INTERIOR CARE

As with any paint applied to a metal surface, an initial curing period is required to develop the
desired qualities of durability and appearance. Therefore, wax or polish should not be applied to
the exterior until two or three months after delivery. Wax substances will seal the paint from the
air and prevent curing. Hold buffing to a minimum until curing is complete and there is no danger
of disturbing the undercoat. 3

Before washing the exterior, be certain the brake discs are covered, the pitot shield is in place,
and both static air buttons are masked off. Loose dirt and mud deposits should be flushed away
before washing the exterior with an aircraft detergent and cool water. Use soft cleaning cloths or a
chamois and avoid harsh or abrasive detergents thatmight scratch or corrode the surface. To remove
a heavy oxidation film, use a prewax cleaner (example: Harly Carnuba). For nonoxidized or pre-
cleaned surfaces, apply a good exterior-finish wax (example: Harly Wax) recommended for pro-
tection of acrylic-enamel finishes. Follow the manufacturer’s instructions carefully, A heavier
coating of wax on the leading edges of the wings, empennage, and nose section will help reduce drag
and abrasion in these areas. .

If fuel, hydraulic oil or any other fluid containing dyes ia found on the exterior paint, wash the area
at once to prevent staining. Spilled battery acid must be flushed away immediately and the area
treated with an alkali and water solution followed by 2 thorough washing with an aircraft detergent
solution.

Household window cleaning compounds are not recommended, as some contain abrasives or sol-
vents which could harm the Plexiglas. Furthermore, it is essential that all cleaning compounds
and application cloths be free of abrasives, grit, or other foreign matter. Never use denatured
alcohol, benzene, carbon tetrachloride, acetone, or leaded gasoline for cleaning Plexiglas or in-
terior plastics. Before wiping the window surfaces, flush the exterior with clear water to remove
particles of dirt. Grease or oil can be removed by wiping the panel with a cotton cloth saturated
with unleaded gasoline or kerosene. An anti-static Plexiglas cleaner is recommended for cleaning
and polishing the windshield and windows.

Normal household cleaning practices are recommended for routine interior care. The seats, rugs,
upholstery panels, and headliner should be frequently vacuum cleaned to remove as much surface
dust and dirt as possible. The fine leather or vinyl upholstery and kick panels need occasional
washing with an aircraft detergent solution to prevent the working of dirt into the surface. Wipe clean
with a slightly damp cloth anddry witha soft cloth. Never apply furniture polishes. Foam type sham-
poos and clesners (example: Garry's VLP) for vinyl, leather, and plastic materials can be used to
remove stains and to condition the entire interior. Spray-on dry cleaners are also recommended.

When using commercial cleaning and finishing compounds, carefully follow the manufacturer’s in-
structions. Never saturate fabrics with a solvent which could damage the backing and padding
materials. To minimize wetting of carpets, keep foam ag dry as possible and rub gently in circles.
To remove foam, use a vacuum cleaner. Royalite, vinyl, and metal surfaces may be cleaned with
a damp cloth or an aircraft detergent solution. Do not use alcohol or strong solvents on Royalite
plastics.
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Figure 2-9. Service, lubrication, & inspection access guide.
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ACCESS COVER IDENTIFICATION & LUBRICATION GUIDE

ITEM ITEM DESCRIPTION LUBRICATION INTERVAL
NO. ) SYMBOL* (HRS)
1 Propeller « « o e ¢ o ¢ o ¢ 0o o 6 60 s cs0oeeses’ O 100
Starter DIIVEe e« o e o o s o o 0 s o s 0 s 0 s 0 00 0ae = 20
2 BATTERY (M20 C & D)
3 Flight Instruments
Positive Control Pilot Valve
Vacuum Regulator
Turn Coordinator
Vacuum Filters--Replace at « ¢« « ¢ ¢« ¢ ¢ 6 ¢ o o 0 o @ 500
Hydraulic ReServoir. « « « o o c o« s o o 0 o e s oo o) 50
Control System Adjustments:
Control Column Bearing Ball + < ¢ ¢ o o v o v v o & 100
ROd-EDdBearingS...--............. . 100
Universal JOINES « ¢ o ¢ o o o 0 0o 0 0 0 a s o ooase A 100
Beucra.nks....-....“......‘..O. A 100
4 Engine Cowling
5 Nose Gear Grease Fithings .o v o ¢« o o ¢ s o 6o o o s » o 100
RetractionTube . o o o e e e 6 e e 0 e o v enovseoa 100
Beucranks....'..‘...O‘.......... 100
B‘mgees.....O.Ql‘..........‘.." A 100
ShOCkAbSOI‘ber..................... . 100
Gear Door Rod~-End BearingS. « « o o o« o 0 o o s o o o B 50
6 Main Gear Grease FitlIngs « o « o ¢ o ¢ o ¢ ¢ o 6 o o » ) 100
Retraction Tube Rod-End BearingSe ¢ « « o o o ¢ ¢ o » ] 100
BellCranksS « ¢ e ¢ o e o 0 66 00006 soeceeoses A 100
Bungees.l........‘..l.‘.......'. A 100
Gear Door Rod-End BeaTingS. . o ¢ « o o o e e 0o o = o [~ 50
Electric Gear Actuator Gear BoX. ¢ « o s ¢ ¢ o 2 o o » x 100
Electric Gear Actuator BallSCIreW .« ¢« « « « o o « s s 2 100
1 Elevator & Rudder Controls:
Control Tube Rod-End BearingS. « « ¢ ¢ o o o » « || 100
Bell cra-nks. - L] - L * o L] L] . e o L * o o L] L] * L] L] L] A 100
P.C. Servos
Battery (M20E, F, & J)
Battery Relay (M20E, F, & J)
Retractable StEDe o o o o o o 6 6 6 6 0 0 0 a0 oo oo | 100
Stabilizer Trim Control Shafi:
Universal JOIMS o o o « o e s 6 ¢ o 66 e oo oose A 100
Guide BIOCKS ¢ ¢ ¢ o« s o s s s 6 s oo e o o noovese ¥ 100
8 Elevator & Rudder Controls:
Control Tube Rod-End BearingS. « ¢« s ¢ ¢ o o 6 o « 100
Bencranks.‘..O.Q..I.....‘...'. A 100
Stabilizer Trim JaCK SCTeWe o o ¢ o o o s 0o 6 s o o o o Y 100
9 Empennage Attach PoiniS . ¢ ¢ « ¢ ¢ o ¢ e 0 6 6o 0 0 s @ A 100
Stabilizer Trim Aftach Point « « ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 6 ¢ ¢ A 100
10 Elevator & Rudder Conirols:
Control Tube Rod-End Bearings. « « ¢ o o ¢ o o o & | 100
Trim Assist Bungee Attach Point « « « ¢ o ¢ o« « & A 100
*See last page of section for lubrication symbol legend.
2-12 REVISED JULY 1980
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IZEM
NO.

11

12
13

12
15
16

17

18

19

20

21

22
23

24

ITEM DESCRIPTION

Elevator & Rudder Controls:
Control Tube Rod-End Bearings
Trim Assist Bungees « « « ¢« « ¢ ¢+ o &
Elevator Down SpringsS « « s« o s o ¢ o

Aileron P.C. Servos

Aileron Controls:
Control Tube Rod-End Bearings « « « «
BelICranksS o o« o « ¢ 2 ¢ o ¢ 0 0 6 6 o
Guide BIOCKSe « © « o © o s 6 a o o o o o

Aileron Control Tube Guide Blocks . . . .
Main Gear Retraction Springe ¢ ¢ ¢ o o « «

Wing Attach Points
Control Tube Guide BlockSe o o o o ¢ o «

Hydraulic Flap Pump & Linkage « « « o « &
Stabilizer Trim Screw & StOpS. « + « « & &«
Indicator Adjustment Point

Stabilizer Trim Chain & Gears. « « » « + «

Elevator & Rudder Conirols:
Control Tube Rod-End Bearings « « . .
BellCrankS « c v o o s o o a o0 s 00 o
Guide BlockSe « o« e o ¢ ¢ v s 00 o s o
Hydraulic Flap Cylinder Rod-End Bearing.
Flap Indicator Cable « « o ¢ ¢ ¢ o o o o o &
Electric Flap Actuator Gear Boxe « « « « «
Electric Flap Actuator Ball Screw. « « . «

Electric Boost Pump.
Fuel Selector Valve Deteni: Track & Ba.ll .

Control Systems:
Conirol Tube Rod-End Bearings
Control Yoke (Lower Section). .
Nose Gear Steering Link .. . .
Rudder Pedal Cross Shaft. . . .
Rudder-Aileron Bungee « « . . »

o o o o @
s o o o o
e o o o o
2 o 9 0 »

Hydraulic Brake Cylinder Pedal Linkage

Aileron Control Tube Rod-End Bearings. .
Outboard Flap Stops

Retractable SIE€D ¢ o ¢ ¢ ¢ ¢ ¢ o 2 o 0 o o«

Baggage Compariment Door:
nln:es........“........
IatcheS o o o ¢t e 0 e et e e e essee
SealSe ¢ s 0 ¢t s et e e s e s e

Cabin Door:
HingesS . « « » »
Latches . .. .
Seals. . o o v«
Hold-Open Arm

s o 0 o
s & e 0
* o & @
¢ 8 o o
o o s 0
e o e o
e o & 0
® o o o
LI I Y
e s e @
¢ o o o
e o o »
e o o o

*See last page of section for lubrication symbol legend.

REVISED JULY 1980
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LUBRICATION
SYMBOL*

e o @

>ru

> NPPOPE B OS> & > 8 Ok

mODP O ®H N PPrEPE

INTERVAL
(HRS)

100
100
100

100
100
100

100
100

100

100
100

100

100
100
100
100
100
200
109

100

100
100
100
100
100
100

100

100

100
100
100

100
100
100
100
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ITEM
NO.
25
26
27

28
29

30

2-14

ITEM DESCRIPTION

Engine Instruments

Radios

LUBRICATION

OilDipSHCK. & oo oo oo oo oo ooooosneas
Wheels & Brakes:
Wheel BearingS. o o o s s o ¢ o 0 s s s o o osse
Brake Pressure Plate Anchor BolS. ¢« o o« « o «

Elevator & Rudder Control Stops

Nose Wheel:

Wheel Bearing

Se o o ¢ 0 s s e s cc e s 0000 e

Shock AbSOTDET. & v o ¢ o 6o ¢t 0o e s 0 e evweesw
Control Surface HINGES « v « o ¢ e s o e 6 0o e o o o o

LUBRICATION SYMBOL LEGEND

SYMBOL*

- H
- O
-
- 0O
-
- A

INTERVAL
(HRS)

250
50

250
100

100

SYMBOL MIL. SPEC. NO. DESCRIPTION
A MIT~1-7870. « « o « « « +» . . LOow Temperature Oil (General Purpose)
o s o s e o e ecnosess s s e s MIT-G-T711 or MIL-G-81322 Grease
0O MIL-1-3545...... ... .Grease (Hich Temperature)
O * o e s s e e s sns e s MII~-G-23827 or Hartzell DG Grease
9] MI1-H-5606. ... .. . . . . Hydraulic Fluid (Red)
R e eeecseessseeseassGraphite & Kerosene
® e e s e oo s s e ece e e aq s Graphite & MIL-G-3278 Grease or MIL-G-23827
O cecesecsa e .o Powdered Graphite
| s eeeeseseeesse. .. TeilonSpray (Tri-Flon)
A s e e ec v eeseeas e oStick Lubricant (Door Ease or Equivalent)
x s o e cee s s ees e s »Standard Oil Aviation Grease No. 5
With 10% by Volume Molybdenum
Disulfide or MI1-G-23827 AM1
X e s eecoecesaeae. e Lubriplate 630AA (10% by Volume
Molybdenum Disulfide Mixture
Permissible)
0] s s s e s s a0 eense s oSealDressing
B ENGINE OIL RECOMMENDATIONS
For All Lycoming Aircraft Engines
Average Ambient Single Operating
Air Temperature Viscosity Muiti-Viscosity Oil Inlet
for Starting Grades Grades Temperature
(NOTE I¥%) (NOTE I1¥) (NOTE II%) Desired | Maximum
Above 60°F SAE 50 | SAE 40 or SAE 50 1800F 245°F
300 to 90°F SAE 40 SAE 40 180°F |  2450F
0° to 700F SAE 30 | SAE 40 or 20W-30 | 180°F | 2350F
Below 10°F SAE 20 SAE 20W-30 170°F | 210°F
*Refer to the following page for Notes I, II & III.
REVISED JULY 1980
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NOTES: ENGINE GIL RECOMMENDATIONS

MODELS AFFECTED: All Lycoming opposed series aircraft engines
TIME OF COMPLIANCE: Any time after initial 25 hour preservation run or when lubricating oil is

changed or added.

Engine lubricating oil viscosity recommendationsare
shown on the previous page. However, the over-all ac~
ceptance of detergents, compounded, or additive lubri~
cating oils is not sufficiemt reason for recommending
their use in Lycoming zircraft engines. Inferior base
oils are sometimes doctored with detergents to disguise
their true characteristics; there are detergent oils that
can cause spark plug fouling and preignition; and there
are those that are incompatible with other oils. Bu,
regardiess of such factors, there are some aviation ad-
ditive oils that appear to be supsrior in performance to
straight mineral oil, and their use in Lycoming aircraft
engines is recommended. Included in these oils are
the multl-viscosity ashless dispersant oils essentially
conforming to Specification MIL-1-22851 exceptfor cor-
rect seasonal viscosity grade suitzble to Lycoming
series engines.

CAUTION.

Any lubricating ofl, either straight mineral
or compounded, must conform with Lycom-
ing Specification No. 301E to be acceptable
for use in Lycoming aircraftengines. Proof
of such conformity is the responsibility of
the lubricating oil manufacturer.

NOTES

I - AVERAGE TEMPERATURES - The listed ambiem
ground air temperatures are meant only a5 a guide. Ac~
tually 2 great deal of personal judgment must be used
when selecting the seasonal grade oil to put into the
engine. For example if a plane is to be flown into an
area which is much warmer or much colder, only per-
sonal judgment on the part of the operator can determine
what grade of oil to use. When oil inlet temperatures
approach the maximum 2llowable during operation, it is
a good indication that 2 higher viscosity oil should be
considered.

Il - SINGLE VISCOSITY GRADES - This classification
of lubricating oils includes any aviation grade (straight
minera}, detergent and dispersamt) that is designated
by 2 single viscosity number. The SAE Grades 20, 30,
40 and 50 shown in the chart are equivalent of Grades
585, 65, 80 and 100 respectively.

I = MULTI-VISCOSITY GRADES — This classification
includes additive ofls with viscosities the same as
straight mineral oil at high temperatures, but which
provide 2 lower viscosity at low temperatures. The
additives in these oils extend operating temperature
range, improving cold engine starting and lubrication
of the engine during the critical warm-up period, thus
permitting flight through wider ranges of climatic
change without the necessiry of changing oil. Themulti-
viscosity grades are recommended for aircraft engines
subjected to wide variations in ambient air tempera-
tures, particularly when cold starting of the engine
must be accomplished at temperatures of 30°F. and be~
low. The SAE Grades 20W-30, 40 and 50 shown on the
chart are equivalent to multi-viscosity grades of 65, 80
and 100 respectively. It must not be presumed, how-~
ever, that multi~viscosity oils will zlleviate all of the
problems encountered in extremely cold environments
(below +10°F.). At these temperawres preheating of
the engine and oil supply tank will be required regard-
less of the type of ofl used.

REVISED OCTORBER 1975

OIL RECOMMENDATIONS FOR NEW
ENGINE BREAK-IN

New, or newly overhauled engines should be oper-
ated on straight mineral oil during the first 50 hours
of operation, or until ofl consumption has stabilized. If
an additive oil is used in a new engine, or a newly over-
hauled engine, high ofl consumption might possibly be
experienced. The anti-friction additives of some of these
oils will retard the break-in of the piston rings and cyl-
inder walls, This condition can be avoided by the use
of straight mineral ofl until normal oil consumption is
obtained, then change to the additive type.

Preservative ofl should be removed at the end of the
first 25 hours of operation~it must never beused beyond
50 hours. When adding oflduring the period preservative
oil Is in the engine, use onlyaviationgrade straight min-
eral ofl of the viscosity desired.

RECOMMENDATIONS FOR CHANGING OIL

In engines that have been operating on straight min-
eral oil for several hundred hours, a change to additive
oil’ should be made with a degree of caution, the clean-
ing action of some additive oils will tend to loosen
sludge deposits and cause plugged oil passages. When
an engine has been operating on straight mineral oil,
and is known to be in excessively dirty condition, the
switch to additive or compounded oil should be deferred
until after the engine is overhauled.

When changing from straight muneral oil to com=
pounded oil, the following precautionary steps should
be taken:

1. Do not add additive oil to straight mineral oil.
Drain the straight mineral oil from the engine and fill
with additive oil.

2. Do not operate the engine longer than five hours
before the first oil change.

3. Check all oil screens for evidence of sludge or plug~
ging. Change oil every ten hours if sludge conditions
are evident. Resume normal oil drain periods after
sludge conditions improve.

CAUTION

The terms ‘‘detergent”, “additive’’ and ** com-
pounded’” used herein are intended to refer
to a class of aviation engine lubricating oils
to which certain substances have been added
to improve them for aircraft use. These
terms do not refer to such materials com-
monly known as *top cylinder lubricant”,
*“‘dopes*”, *“carbon remover’’ whichare some~
times added to fuel or oil. These products
may cause damage to the engine and their
presence in an engine will void the owner's
warranty. Under no circumstances should
automotive oil be used. The use of automo-
tive lubricants in Lycoming engines is not
recommended because its use could cause
engine failure.

Island Enterprises
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A.

SECTION 111
POWER PLANT

GENERAL

The M20C and M20D are powered by a Lycoming 0-360-A1D, 180 hp engine. The standard M20D is
equipped with 2 Lycoming 0-360-A2D, 180 hp engine, the 0-360-A 1D engine being optional for a con-
stant-speed propeller. Both engines have a compression ratio of 8.5:1 and require 2 minimum grade
of 91/98 octane fuel.

The M20E is equipped with a Lycoming 10-360-A1A, 200 hp engine having a constant-speed all-metal
propeller. This engine must be serviced only with a fuel having a minimum grade of 100/130 octane.

Two Bendix magnetos are furnished, the left magneto being equipped with a set of retard breaker
points for a starter vibrator which furnishes long duration, boosted spark for starting. The ignition
switch combines both starting and ignition functions. To supress radio static, shielded spark plugs
and ignition harness is furnished as standard equipment.

For detailed engine and propeller information, refer to manufacturers’ handbooks.

TROUBLE SHOOTING -
Refer to the appropriate Lycoming or Bendix manual for engine trouble shooting procedures.

INDUCTION AIR FILTER CARE

The incorporation of an induction air filter in the engine air intake system significantly increases
engine life. Dust particles accumulate on the filter element and must be removed every 25 hours,
or more frequently in dusty atmospheric conditions, to prevent obstruction of air intake during engine
operation.

To clean induction air filter (paper element):

1. Remove filter from aircraft.

2. Direct a jet of air up and down the entire filter element (2ir nozzle must be kept at least 2 inches
from filter).

3. Inspect filter for damage, holes, and presence of required gaskets before reinstalling.

To clean air-maze (oil) type filter:

1. Remove filter from aircraft.

2. Wwash in solvent.

3. Apply a light coating of lubricating oil.
4. Reinstall on aircraft.

ENGINE REMOVAL

NOTE: Experience has proven that it is much easier to remove and reinstall this engine with the
mount attached to it.
1. Remove the propeller
2. Remove the side cowls
3. Remove the top cowl
4. Remove the bottom cowl
S. Disconnect the following:
a. ground cable from battery
b. vacuum line
c. landing light wires (2)
d. ofil radiator, oil lines. 4 bolts and clamps
e. brace rods (connected to firewall)
f. cowl flap control rods

REVISED NOVEMBER 1966 ) 3-1
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13.

g. cabin heat duct from engine)

h. fuel vent line

i. tachometer drive shaft

j. oil temperature bulb

k. oil pressure line

1. fuel pressure line

m. manifold pressure line

n. cylinder head temperature gage thermocouple line

Disconnect the following controls: -

a. throttle control

b. propeller governor control

¢. mixture control

d. cowl flap control and spring

e. carburetor hot air control
Disconnect ignition switch wires from magnetos (Ground Magnetos)
Disconnect the engine ground strap
Disconnect all voltage regulator wires
Disconnect 2 generator wires and 1 starter wire
Disconnect muffler, tail pipe, and support springs

Disconnect line from boost pump to engine fuel pump

Remove top engine baffle to expose hoisting hook and attach an "A" Frame type hoist or other
suitable hoist to the engine hoisting hook and relieve the tension on the engine mount.
Disconnect four bolis from the engine mounts at firewall and slide engine forward slowly and
carefully to check if any wires or cables are still connected to the engine. (If it is desirable to
remove the mount from the engine, it can be accomplished easier at this time).

E. PROPELLER REMOVAL (CONSTANT SPEED TYPE)

F.

H.

3-2

1.
2.

3.

Remove propeller spinner (M20E & F remove screws at forward bulkhead).

Remove 6 bolts and washers from propeller flange and gently remove propeller from the engine
shaft. (When the propeller is removed from the engine crankshaft there will be a small amount
of oil that will run out of the propeller hub and crankshait.)

Carefully remove the "O" Ring from the engine shaft.

INSTALLATION OF ENGINE

Reverse engine removal procedure. A1l installations must be rechecked for proper torque and safety-
ing. Fuel and oil lines must be pressure checked. Engine mount torque values: Eng. Shock Mis.:
450 - 500 inch pounds; At Firewall: Top & Bottom 50 - 70 inch pounds.

G. INSTALIATION OF PROPELLER (CONSTANT SPEED TYPE)

1.
2.
3.
4.
5.

6.

Install spinner adaptor ring to engine starter gear.

Clean engine shaft and propeller hub at flange.

Insert the ""O" Ring into the groove located inside the flange mounting lubricating it liberally with
clean lubricating oil.

Ligfet up the small ""O" mark on the hub flange outer diameter with the short bushing in the crank-
shaft flange.

Install propeller onto engine shaft. Torque the 1/2 in. studs to 60-70 ft. Ib. Safety wire pairs of
studs together.

Install spinner dome.

ENGINE CONTROL ADJUSTMENTS

Refer to appropriate Lycoming manual for idle mixture, adjustment, etc.
I. COWL FLAP OPENING ADJUSTMENT (See Figure 3-1)

1.

4.

For M20C, adjust left cowl flap opening for 1.1 in.+.1 in. measured at the trailing edge when
fully extended.

For M20D, adjust left cowl flap opening for 2.4 in.+.1 in. measured at the trailing edge when
fully extended.

For the 1964 & 1965 M20E, adjust left cowl flap opening for 2.00 in. measured at the trailing edge
when fully extended.

For 1966 and subsequent M20E aircraft, adjust left cowl flap opening for 1.65 in. measured at the
trailing edge when fully extended.

Fozc*i M20F, adjust left cowl flap opening for 1.65 in. measured at the irailing edge when fully ex-
tended.

REVISED JULY 1980

Island Enterprises



J. COWL FLAP RIGGING

Rig right cowl flap to match left flap in up position.

FIGURE 3-1 ~ COWL FLAP OPENING ADJUSTHENT

']ml' |‘ (“ l‘“‘”“

fLALA

C L

N e N ot
Py

NOTE: All measurements are made on left cowl flap only. Rig right cowl flap
to match left flap in up position.

Island Enterprises
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SECTION 1V
STRUCTURE

A. GENERAL
Figures 4-2, 4-3, and 4-4 identify skin materials used on Mooney Aircraft. Repairs such as skin
patching, welding, etc., may be made in accordance with the regulations given in Civil Aeronautics
Manual 18. Skin repairs must result in a surface which is as strong as, or stronger than, the original

skin. However, flexibility must be retained so that the surrounding areas will not receive extra
stress.

B. REMOVAL OF WING COMPONENTS

The major subassemblies of the wing may be removed individually or the wing may be removed as a
unit. To remove a wing, 2 fuselage supporting cradle is required.

1. Removal of Wing (Figure 4-1)

a. Remove wing root fairings, and the bottom fuselage access panels.
b. Drain all gas from the wing.
¢. Drain brake lines and reservoir. Disconnect at wing main spar.
d. Remove front and rear seats. Remove 2 inspection plates under rear seat area.
e. Set the airplane on jacks. (Use jack points as shown in Figure 2-1.)
f. Set**A” frame on propeller.
g. Remove the following:

1, Two landing gear assist springs .,

2. Disconnect flap hydraulic line at pump fitting.

3. Discomect flap indicator housing in cabin.

4, Aileron tubes=1two.

5. Discomnect trim link tube at station 59.3 and station 94.5.

6. Main gear retraction tubes.

7. Rudder tubes.

8. Elevator tube,

9. Elevator and rudder push-pull tubes —two.

10. Disconnect floorboard.

11. Discomnect seat rails.

12. Stringer assembly doublers - one each side ..
13. Fourteen bolts from shear plates.

14. Sixteen attach bolts — eight each side (AN3-44).

REVISED NOVEMBER 1966 4-1
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2,

1S.
16.
17.
18.

19.

Bolts, nuts, and washers from front attach fittings on both sides.
Gas lines and wires from wing root.

Airspeed indicator line, pitot lines, pitot heater wires if instalied.
Rear mating bolts (two AN4-17A).

Two tension bolts (7H~-16A).

NOTE: Have suitable cradle ready for fuselage before accomplishing last three steps
of wing removal,

Installation of the wing assembly is direct reversal of removal.

SHOP NOTES

REVISED NOVEMBER 1966
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9961 YIEWIAON C3SIASY

VIEW LOOKING DOWH

g~¥

SHEAR PLATE

SHEAR FITTING (REF.)

HO. RIXYD| Ha ryYD HO, RIXYD HO REXYD

siud oLt PER WARIER PER WARIER PR nur PER
DAL HQ S L] i Ll
3104347 AN4-SA 4 AN960—416L. ] AN363—423 4
3101349 AH4-8A 4 AN960-4160.1, & ANIGI-A28 4
31013414 AH4-SA 4 AHD60—416L, . ANHIEY-420 4
31013413 AHA~6A 4 AHYG0-416 [ ] ANS6O-A4L6L ANH36I-A20 4
3o134-18 AH4-6A 4 {Atv60-416 [ ] ANHIEI-418 4

SEE ABOVE CHART FOR HARDWARE C/0

b

AN4 BOLTS (SEE ABOVE CHART FOR LENGTHS

4 EACH SIDE

H“SMEAR FITTING (REF.),/\\
SHIM ;

1

AN363-624 NUT

AN960-616 WASHER A
(ONE EACH SIDE) /
NUT AND BOLT | TORQUE VALUE %
SIZE (INCH—POUNDS)
AN 3 12- 15
AN 4 30 — 40
AN 6 95 ~ 110
AN 7 450 — 500

USING RESPECTIVE SHIMS)

Island Enterprises

o

AN7H~16A BOLT
L.H. SHOWN
R.H. OPPOSITE

18GA SAFETY WIRE

T 7
¢

"4

AN3-4A BOLT
AN363-1032 NUT
AN960-10 WASHER
(NUTS ACCESSIBLE

g? > AN363-428 NUTS (4) ACCESSIBLE

THROUGH BOTTOM ACCESS PANEL

(8 EACH SIDE)

Npas - (DOT\TED)
» © PN
I\\_ \\\
™~

SHEAR FITTING PLATE

AN4-15A BOLT (BOTTOM)
AN4-17A BOLT (TOP)
ONE EACH SIDE
AN960-416 WASHERS
TWO EACH SIDE

AN7H~16A BOLT (SAFETY WIRED AS SHOWN ABOVE)
AN960-716L. WASHER

(BOLTS ACCESSIBLE THROUGH ACCESS PANELS
UNDER REAR SEAT AREA INSIDE CABIN)

WYYOYIad ONILYW 3OVI3SNd B ONIM — 1-F 33N9Id



FIGURE 4-2 — WING & SKIN CHART

STA. 59.25

——— e ememe = = T

-

O—1—

4-4

STA. 193,500

e

Ly

-
o

®

RIGHT BOTTOM WING SHOWING

6 NO. THICKNESS

MATERIAL
1 0.063 2024 T-3 CLAD .

2. 0.050 (2 202¢ T4 €LAD

0.040 202¢ T-3 CLAD

4. 0.032 2024 T-3 CLAD

S. 0.025 202¢ T-3 CLAD

6. 0.032 (@ 202¢ -0 CLAD

1. 0.032 202¢ -0 CLAD

0.025 (e) 202¢ T-3 CLAD

8. 0.040 202¢ T-3 CLAD

9. 0.025 202¢ T-3 CLAD

10. 0.020 (b) 202¢ T-3 CLAD
0.025 (e) 202¢ T-3 CLAD

1. 0.040 () 202¢ T-3 CLAD
12, 0.032 2024 T3 CLAD
13 0.025 2024 T-3 CLAD
14, 0.020 (d) 202¢ T-3 CLAD
15. 0.025 202¢ T-3 CLAD
16. 0.020 (& 2024 T-3 CLAD
17. 0.016 (d) 202¢ T-3 CLAD
0.025 (e) 2024 T-3 CLAD

18. 8.025 2024 '1;-3 CLAD

(a) Heat Treated to T-42 condition after

forming

(b) 0.020 thickness on bottom side ot

flap.

(c) Top ot wing only.

(d) Same thickness on both sides.

7e) Prior to 1965.
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FIGURE 4-3 — TAIL SKIN CHART

M20F M20C,D,&E
NUMBER THICKNESS MATERIAL NUMBER THICKNESS MATERIAL
1. 0.040 (@ 2024 -0 CLAD 13. 0.040 (2 2024 T-4 CLAD
2. 0.025 2024 T-3 CLAD 14 0.025 2024 T-3 CLAD
3. 0.025 2024 T-3 CLAD 15. 0.025 2024 T-3 CLAD
4. 0.020 2024 T-3 CLAD 16. 0.012 (@ 2024 T-3 CLAD
5. 0.025 (b 2024 T-3 CLAD 17 0.012 (c) 2024 T-3 CLAD
6. 0.025 2024 T-3 CLAD 18. Mooney Extrusion #4142
1 0.025 2024 T-3 CLAD 19. g.020 2024 T-3 CLAD
8. 0.040 () 2024 -0 CLAD 20. 0.012 (©) 202¢ T-3 CLAD
9. 0.012 (c) 2024 T-3 CLAD 21. 0.025 2024 T-3 CLAD
10. 0.012 (c) 2024 T-3 CLAD 22. 0.025 2024 T-3 CLAD
11. Mooney Extrusion ;54142 23. 0.020 202¢ T-3 CLAD
12. 0.020 2024 'T-3 CLAD 24. 0.040 3003 -0

REVISED NOVEMBER 1966

(a) Heat Treated to T-42 condition after forming.
(b) Bottom 0.025 2024-0, H.T. to T42 condition.

{c) 0.016 may be used as alternate.

1
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FIGURE 4-4 — FUSELAGE SKIN CHART

L/

| | ®
M20C,D&E
@ G () 011111 7)(8)(5 DG G
r o 3)/(2

L 18,

sT. sTA STA sTA ®® T STA sTA
99.50 184,00 130,00 28,00 53.00 15,50 0.00
M20F
NUMBER THICKNESS MATERIAL
1. 0.025 2024 T-3 CLAD
2, 0.032 2024 T-3 CLAD
0.020 (g) 2024-T-3 CLAD
3. 0.032 2024 -0 (a) CLAD
4. 0.040 3003 —0
5. 0.025 2024 -0 CLAD
6. (e) 0.025 (c) 2024 T-4 CLAD
7. 0.025 2024 T-3 (d) CLAD
8 (o) 0.025 2024 T3  CLAD
9.. 0.020 2024 T-3 CLAD
10. ® 0.020 2024 T-3 CLAD
11, 0.025 2024 -0 (a) CLAD
12, 0.025 2024 T-3 CLAD
0.020 (g) 2024 T-3 CLAD
13. 0.032 2024 T-3 CLAD
14, €3] 0.032 2024 T-3 CLAD
15, 0.032 2024 T4 CLAD
16. (€3] 0.025 2024 T-3 CLAD
NOTES
(@) Heat Treat to T-42 (e) Right side only

condition after forming
() 0.032 can be used

(d) 2024 T-3 material
on right side

(f) Left side only
(g) Prior to 1965
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A.

B.

SECTION V .

LANDING GEAR & BRAKE SYSTEM

GENERAL

The landing gear is a tricycle gear type. It is constructed of heavy, chrome-molydenum tubular
steel, heat treated for greater strength and resistance to wear. Neoprene rubber discs absorb the
shock of normal taxiing and landing. The artaching points of the rain gear are in metal bushings
embedded in the gear-mounting box and attached to the spars. The nose wheel is mounted to the
cabin’s tubular-steel frame. The main gear wheels are equipped with hydraulic brakes.

REMOVAL OF LANDING GEARS

1. Main Gear, Retractable.

a.

c.

d.

[

i-

2

Place aircraft on jacks. (Refer to Figure 2-1.)

Unlock and move gear handle aft a short distance. Disconnect the gear doors, brake lines,
and the retraction tube.

Retract gear all the way.
Remove the main gear retraction spring (see Figure 5-1).

Extend gear to about 3 or 4 inches from down lock position and secure it or have someone
hold it in this position.

Remove two bolts from retracting truss bracket.

Remove six bolts from rear landing gear at attachment bracket .
Slide out rear part ot bearmé sideways.

Slide front part of bearing aft and remove.

Slide gear assembly aft slightly until clear of front bearing and carefully take out of wing.

Main Gear - Fixed.

After placing aircraft on jacks, remove fairing and link No. 510011~9. Repeat steps g
through j in procedure above. ‘

E 4

2. Nose Gear, Retractable.

a.
b.

c.

Ser aircraft on jacks (Refer to Figure 2-1).
Remove exhaust cavities .

Remove bolt on aft end of retracting link .

5-1
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AN3-5 BOLT AN3-12A BOLT
AN310-3 NUT
AN380-2-2 PIN

pass

S

J I MAIN SPAR
HOLDING BLOCK

MAIN GEAR, RH

S
3
2
%
.

VIEW LOOKING FWD. AT RETRACTED RIGHT HAND MAIN GEAR

PROCEDURE FOR USING 8186 TOOL.:

Remove the gear door, Remove the cotter key and nut at the spring connecting link. Retract the gear and
insert a 2''-thick wood block to hold"the gear in the retracted position after detachment of the spring.
Remove grease fitting in the gear attach bearing. Attach 8186 tool forward of the connecting link with an
AN3-12A bolt as shown in the {llustration. Rotate the tool in an outhoard direction using the upper trunion
shaft of the gear frame as a fulcrum. The link attach bolt (AN3-5) can be withdrawn by hand when suf-
ficient leverage is applied to the tool.

NOTE: Installation of the gear retraction spring is the direct opposite of the removal procedure.

Island Enterprises

CONNECTING LINK

RETRACTION SPRING

8186 TOOL
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d. Partially retract nose gear by hand and remove bolt from nose gear steering horn.

e. Bend flange of firewall to clear bolts of Support truss.
f. Remove right and left bolts of support truss.

g. Carefully remove nose gear assembly.

Nose Gear - Fixed.

Remove fairing and fixed links. Repeat steps ‘‘d'’ through **g’* above.
C. REMOVAL AND DISASSEMBLY OF SHOCK DISCS (SEE FIGURES 5-2 AND 5-3)

D. REASSEMBLY AND INSTALLATION OF LANDING GEAR.

Installation of the landing gear is essentially the reversal of removal. On reinstalling the main gear
in the airplane, be sure to keep parts from the right and left gear separated.. Do not attach gear door
brackets to gear legs with sheet metal screws until doors are finally adjusted as explained in the fol-

lowing procedure.

1. Main Gear.

a. Grease wheel bearings, retraction linkage, and fore and aft bearings which attach to the spar

(See Figure 2-9 for recommended lubricants).

b. Slide front end of gear leg imto front bearing; slide bearing plate of rear attachment over

rear end of main gear leg, spotfaced side forward.
c. Slide rear part of attachment bracket between spar and landing gear.

d. Line up holes in rear attachment and spar. Attach with six bolts.

e. Attach retracting truss through retracting bracket with two bolts and secure with safety

wire.

f. Connect retraction tube and fully retract gear.

g. Connect gear assist spring and lower gear.

h. Amach gear door links to brackets on gear legs. Raise gear to see that there is no bind
in door link bearings. Door edge should seat evenly against wing without excessive distor-
tion where links attach to door. Adjustment may be made by slightly shifting the position
of the gear door brackets on the gear leg or by changing the length of the links. This is a
preliminary adjustment. Do not attach gear door bracketsto gear leg with sheetmetal screws

until door adjustment is rechecked after gear is rigged.

2. Nose Gear.

Installation of the nose gear is a direct reversal of the removal procedure.

REVISED NOVEMBER 1966
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FIGURE 5-2 — NOSE GEAR SHOCK DISC REPLACEMENT TOOL APPLICATION

DATUM LINE (STA, 0.00)
/
— o]
e L BELLY SKIN LINE
COLLAR
COLLAR BOLT

PROCEDURE FOR USING TOOL: Remove wheel and spindle. Attach tool as shown. Two pins (chained
to tool) are placed in gear leg bolt holes. Tum compression screw clockwise until tension on collar
is reliaved. Remove collar bolt ond collar. Relieve tension on shock dises by tuming compression
screw counter-clockwise. Shock dises may then be removed.

NOTE: Geor doors need not be removed.

Island Enterprises



FIGURE 5-3 — MAIN GEAR SHOCK DISC REPLACEMENT TOOL APPLICATION

SPINDLE

PROCEDURE FOR USING TOOL: Remove spindle attach bolt at shock disc guide, swing wheel forward
and attach tool as shown. Turn compression tool clockwise until collar bolt on collar is aligned
with access hole. Remove collar bolt through access hole and relieve tension on shock discs by
turning compression screw counterclockwise. Shock discs may then be removed.

NOTE: Gear doors need not be removed.

Island Enterprises



3. Instructions for rigging nose gear doors.
2. Raise airplane off of ground by method described in Section TI-C-1.

b. Connect gear door links to gear doors (upper hole in bracket). Gear retraction system
must be rigged before gear doors can be rigged properly.

c. Gear doors must be timed to open and close correctly without contacting the gear. On
1962~1964 models, timing is accomplished by adjusting a screw on the cam. Turning the
screw clockwise speeds closing. Turning the screw counterclockwise slows closing.

d. M-20C & E Models (1965 & ON) incorporate door retraction arms on the nose gear retrac-
tion truss. To rig nose gear doors, adjust links shown in Figure 5-4.

e. Doors must be checked for a tight fit when in the closed position. Play may be taken up by
adjusting the gear door links.

f. If the gear, in the retracted position, prevents the doors from closing completely, the ec-
centrics on the retract truss must be reset to raise the gear in the wheel well. The same
applies for lowering if the gear is retracted too high in the wheel well.

NOTE: If item “f'’ is incorporated, items *‘c’’ and “*e’’ must be repeated.

E. BRAKE AND WHEEL MAINTENANCE
1. Brake lining inspection and replacement (Figure 5-5).
Visually inspect the brake while it is installed onthe airplane. No adjustment of brake clear-
ance is necessary. If, after extended service, the brake linings become excessively worn, re-
place with new linings as follows:

a. Remove dust cover from wheel.

b. Remove spindle nut from one side of wheel and two bolts from the other side (2 bolts that
hold back brake plate stationary).

c. Slide wheel out and remove pressure plate that has the worn lining on it.

d. The linings can easily be replaced by drilling out three rivets from the pressure plate and
three rivets from the back plate.

e. Replace old linings with the new Cleveland brake linings and Cleveland 561 rivets. A S61-R
rivet serting kit is available through your local Mooney distributor. This special rivet set-
ting kit should be used, as rolling of the rivet is very important to get a tight fit between
the rivet and the rivet hole.

REVISED NOVEMBER 1966
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FIGURE 5-5 — BRAKE CYLINDER ASSEMBLY

.PRESSURE PLATE ASSEMBLY
LINING

RIVET

PLATE - PRESSURE

CYLINDER
: " 0-RING

BACK PLATE ASSEMBLY,
LINING

RIVET -3
PLATE BACK

Y

c ° o

SOOI

N PISTON
BUSHING — BLEEDER
SCREW — BLEEDER
CAP - BLEEDER
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FIGURE 5-6 — WHEEL ASSEMBLY CHART

g——Z

o—3

o

1. DUST SHIELD

2. SCREW

3. LOCKWASHER

4. HUB CAP

5. SCREW

6. LOCKWASHER

7. TIMKEN BEARING CONE
8. TIMKEN BEARING CUP.
9. SPLINE-NUT (ESNA)

10. OUTER WHEEL HALF WITH BEARING CUP
AND SPLINE-NUTS.

11. INNER WHEEL HALF WITH BEARING CUP
12. THROUGH BOLTS

13. WASHER

14. GREASE SEAL RING

15. BRAKE DISC ASSEMBLY

16. GREASE SEAL FELT WASHER

17. INNER DUST SHIELD
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NEW A-47G-045 VALVE)

MODEL V-1
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FIGURE 5-8 — PARKING BRAKE VYALVE ASSEMBLY

Al ot

-~
/(-’/
N_/

CLOSED

4207 GASKET

el g
H // //2

,/4///

X \ AN6227-5 ““0" RING

— AN6227-1 0" RING
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FIGURE 5-9 — PARKING BRAKE VALVE ASSEMBLY (ALTERNATE)

MODEL 4500-A1 USED
AS ALTERNATE FOR

4200-A1.
PARTS LIST
Ne. Part No. Used On Name
4500
1 4501-2 4500-A1 Body 1
4500-A2 Model 4500
4500C
1 | 45004 i300C.A7 | Bodv 1
45008 ]
1 4501 4500S-A1 Bedy 1
45008-A2
4504 Stem Assembly
4505 Stem Included in
2 4506-1 Valve Head Assembly No.
4507 Spring 4504
19649 Spring Pin "
= POSITION 2 7N
4500 el
3 | 4sn-2 | 2500-a1 | Seat—Valve 1 \.:, i
4500-A2 FULCRUM ™
- 4500C bl
3 45711-1 Seat—Valve 1 Pt
4500C-Al PORT B L
45008 "
3 4511 45008-A1 Segt—Valve 1
45005-A2 0 23’
4 18048 O-Ring 3/4"” 0.D.x 9/16" L.D. 1 PORT A o 32
5 | 18033 O-Ring 3/8” 0.0.x 1/4"1D. | 1 ~-'_f
6 | 4503 Spacer (used with Arm Pos. 1) 1 O
é 4503-1 Spaeer {used with Arm Pos. 2) 1
7 4208 Arm Assembly 1 POSITION 1
8 18286 Rivet 3/32" x 5/8" R. H. Steel 2
9 4222 Wesher — 3urr, Sreel 4

Island Enterprises



¥i-¢

9961 ¥3BWIAON GISIATY

RETRACTING TRUSS

RETRACTING LINK
3/16'" OVER CENTER

DETAIL OVERCENTER LINKAGE

G

\_/

NOSE GEAR ADJUSTMENT

(o4
0\ \
i I”\f ':ﬂr'
Be s 0N ———

q',?-’ ‘ )
(s REMOVE THESE
BELLY ACCESS PANELS

Island Enterprises

MAIN GEAR
ADJUSTMENT

WYYOVIQ ONIOOI dV39 — 01-¢ 3dN9Id



F.

2. Brake Bleeding.

When braking action becomes spongy and erratic or when repairs require the replacement of
actuating components, it will be necessary to bleed the hydraulic brake system. Best results
are achieved with the use of a hydraulic fluid system bleeder (pressure poi) pressurized with
air to approximately 35-40 lbs. When bleeding dual brake systems, both the pilot's and co-
pilot's brakes must be depressed zlternately during bleeding to reposition the shuttle valves.

First, remove the vent cap from atop the firewall fluid reervoir and atrach a fitting and hose
that will carry expelled fluid from the reservoir to a clean catch pan positioned next to the hose
section. Remove the rubber cap at one of the main wheel brake cylinder assemblies, open the
valve by backing off the small center pin, and attach the pressure pot hose. Air bubbles in the
fluid being expelled from the reservoir will give the stream a milky appearance. When the
fluid runs clear and tramsparent into catch panm, close the bleed valve, disconnect the pressure
pot hose, and cap the bleed valve. Repeat the procedure with the other side of the system. After
disconnecting the overflow tube from the reservoir, remove excess fluid from the reservoir
through its side plug to re-establish the proper fluid level.

3. Wheel Assembly Inspection.
a. Place airplane on jacks (See Figure 2-1).
b. Remove axie nut and two bolts from back plate and slide the wheel off.
c. Check for bolt failure. Replace any bolts found to be defective (Figure 5-6}.

d. Check the internal diameter of the felt grease seals. Replace the {elt grease seal if surface
is hard or grity.

e. Inspect the casting for visible signs of cracks or corrosion. If there are any indications
of cracks, the tire and tube should be removed and the wheel disassembled for a closer in-
spection.

f. Replace any wheel casting having visible cracks.
MANUAL LANDING GEAR RIGGING PROCEDURE

The gear retraction system is designed to hold the gear down-and-locked only when the retraction
linkage is in the overcenter configuration. Collapse of the gear, at landing or during taxiing, due to
a disengagement of the locking mechanism, can be caused by improper adjustment of the overcenter
lock mechanism or by disengagement of the retraction handle from its down-lock block under the
instrument panel.

1. Rigging Instructions.
a. Raise airplane and remove access panels shown in Figure 5-10.

b. Remove retraction handle from gear-down lock. Tie handle loosely to prevent bungee from
forcing it down. In order to prevent damage to retraction tubes, do not move gear legs {rom
outside until step C has been accomplished.

c. Disconnect retraction tubes at point B (Figure 5-10). Loosen bearing, check nuts on tubes
at point E and on tubes at point A.

d. Check nose gear and main gears (2) for any binding at hinge points (Figure 5-10) while mov-
ing gear legs back and forth by hand. Tubes may be disconnected at point C during check of
main gear. Lubricate gear retraction system at points indicated in Figure 2-9.

e. Place the retraction handle in the gear-down lock. Check for and remove any foreign matter
lodged between the retraction truss and retraction link connection at points Z % S as shown
in Figure 5-11. Place all gears in the down-and-locked position. It is reconumended that
C-clamps be attached at points X & R (Figure 5-11) to hold the retraction truss firmly ia
the overcenter configuration.

REVISED OCTOBER 1972 5-15
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f. By turning tubes, adjust retraction tubes so that a 3/16"" 0D bolt can be inserted through re-
traction lever and bearings at point B (Figure 5-10). This will give a zero preload in the
system with the handle in the gear-down lock.

g- By turning tubes, shorten retraction tubes two turns and lengthen retraction tubes two to
two and one-half turns. Tighten check nuts (4) at points A and E (Figure 5-10).

h. Remove retraction handle from gear-down lock position and connect tubes. Replace retrac-
tion handle in gear-down lock position.

2. Inspection of System Preload.

2. Nose gear (see Figure 5-11).

1.

2,

Place rigging tool (8442) on retraction link with sloped edge aft. Hold tool in place
against retraction link.

Place finger at point R.

Apply force on torque wrench and read torque at the instant point R first begins to move.
Movement of retraction truss may be felt at point R and may be seen in area of Joint S.
Practice this several times before recording torque. Torque should be between 100
and 130 inch pounds.

NOTE: Take reading on torque wrench when .005 to .010 inch movement is observed
at points R and X (Figure S-11).

After release of force, retraction truss should snap back to full overcenter and should
bear tightly against retraction link at point S, This should be carefully checked by
pulling down on retraction truss. If retraction truss moves down, then the preload in
tubes is not sufficient.

Eccentric bushings at point A on the nose gear retracting truss may be rotated as re-
quired to obtain the proper gear-up travel and proper gear door rigging.

CAUTION: Nose gear downlock rigging must be rechecked after eccentric bushings are
changed.

b. Main Gear (see Figure 5-11).

1.

Place rigging tool (8444) as shown in Figure 5-11. Hold in place with thumb at point Y
pressing forward.

Place finger at point X.

Apply force on torque wrench and read torque at instant that point X first begins to move.

Movement of retracting truss may be felt at point X and may be seen in area of point Z.

Practice this several times before recording torque. Torque should be between 240 and

280 inch pounds. The difference in left and right gear torque should register within £25
inch pounds of each other.

After release of force, retracting truss should snap back to full overcenter and should
bear tightly against retracting link at poirt Z. This should be carefully checked by
pulling down on retracting truss. If retracting truss moves down, the preload in tubes
is not sufficient.

CAUTION: Do not attempt to rig the gear to increase or decrease gear-up travel.

REVISED OCTOBER 1972
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REVISED MAY 1979

Adjusument of Preload.

If the torque values do mot fall within the limits specified. then the system preload should be
changed by changing the lengths of retraction tubes. This is done by taking a turn on the rod
end bearings in the proper direction. One-half turn is usually sufficient. Any adjustment made
10 the nose gear should be made identically to both retraction tubes since they should carry the
same preload. .

Since the retraction tubes from all gears are attached to the gear retraction lever, a change in
preload in the rerraction tube at one gear can affect the preload in the retraction tubes at the
remaining gears. Therefore, after an adjustment is made at one gear, the other gears must be
rechecked. This process must continue until the proper preloads are obtained in the retraction
tubes at all gears.

The amoum of freedom of the gears (as determined from the check made under item 4 of rigging
instructions above) will affect the torque readings. Gear systems with free joints will be ade-
quately rigged when the torque is on the low end of the range while the gears that are stiffer
may require torque values on the high end of the range for adequate preload.

A final check should be made of the force required to place the gear handle in the gear-down lock

gear extended position). If the force required to move the gear handle forward the last one to
two inches is excessive, then the system preload may be reduced slightly within the prescribed
torque limits. Check for and relieve any bind in the sliding hand grip at the top of the gear lever
since a bind at this point may make it difficult to lock the gear handle in place.

NOTE: Gear rigging tools (8442, 8444, & 8186) may be purchased at a nominal cost through
the Mooney dealer and distributor organization.

SHOP NOTES
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FIGURE 5-11 — TORQUE WRENCH AFPLICATIUN UlAL:'KAM

Main Gear
Leg Y

Retraction
Truss

Retraction

Link

Rigging Tool
(8444)

MAIN GEAR
{VIEW LOOKING AFT
FROM FRONT OF RIGHT GEAR)

Retraction Truss

Retraction

Link

Upper Gear
Structure

Rigging Tool
(8442}

Torque Wrench

NOSE GEAR
(VIEW LOCKING IN FROM RIGHT
HAND SiDE OF NOSE GEAR)
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G. INSPECTION OF LANDING GEAR SHOCK
1. Rubber Discs.

If a landing gear shock unit fails to pass the inspection described in Figure 5-12 & 5-13, the
rubber shock discs must be replaced.

NOTE: A check of the nose gear shock unit can also be accomplished by checking the propeller
clearance as follows: With the unloaded aircraft on a flat surface and the tires inflated
to the proper pressure, 2 74-inch propeller should have 2 minimum of 9 1/2 inches
clearance from the ground. Less clearance may indicate that the rubber discs are de-
fective and that 2 more thorough check should be made.

2. Collars and Bolts.

a. Inspect landing gear shock absorber bolts and collare(See Figs, 5-12 & 5~13) for deformation
or indications of failure.

b. Remove collars and bolts at each annual inspection and check for bends, wear, and cracks.
Replace if necessary. It is suggested that spare parts be obtained prior to this inspection.
Do not replace a bolt without replacing the collar, or a collar without replacing the bolt.
¢. See Figures 5-2 and 5-3 for removal of shock discs and collar.
3. Nose Gear Snubber.
A hydraulic shock absorber is installed on the nose gear of 1966 & ON M20C,E,&F models. The

shock absorber housmg is sealed and the unit requires no maintenance. When worn to a degree
that effectiveness is impaired, the entire unit should be replaced.

5-20 REVISED NOYEMBER 1966
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FIGURE 5-12 — LANDING GEAR SHOCK DISC INSPECTION DIAGRAM
1962-'65 M20C INSTALLATION
1963 & ON M20D INSTALLATION (WITH CONSTANT-SPEED PROPELLER)
1964-'65 M20E INSTALLATION

COLLAR MAIN GEAR:
/ With the aircraft at static

weight, the gap between th.
main gear collar and plate

should be 0.00 to 0.13 inches

(Max. clearance of 1/8 inch}.

:

BOLT

NOSE GEAR:

With the aircraft at static
weight, there must be no gap
between the nose gear collar

PLATE and plate.

MOTE: Static weight=
full fuel, less passengers.

SHOCK UNIT
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FIGURE 5-13 ~ LANDING GEAR SHOCK DISC INSPECTION DIAGRAM

1966 & ON M20C, E & F INSTALLATION
(ALSQ LORD DISC RETROFIT INSTALLATION)

MAIN GEAR:

There should be no gap
between the collar and
upper retaining plate
when inspected with the
aircraft on jacks. The
preload in the rubber
discs must be great
enough to maintain
complete extension of
the wheel during re-
traction. Under stotic
weight, a gap is permiss-
ible (0.00 to 0.43 in.
[7/16 in).

NOSE GEAR:

Under static weight, there
should be no gap between
the collar and upper re-
taining plate.

NOTE: Static weight=
full fuel, jess passengers.
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PIN ASSY.

ANG6-15A BOLT
AN960-616 WASHER
AN960-616 WASHER
AN363-624 NUT

-

GUIDE

AN6-13A BOLT
AN960-616 WASHER (2)
AN960-616L. WASHER
AN363-624 NUT

\
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H. ELECTRIC GEAR SYSTEM (OPTIONAL)

1.

3.

4

REVISED OCTOBER 1975

Operation.

The opticnal electrical londing gear reiraction system is operated by the wheel-shaped switch
knob on the upper portion of the flight panel. To raise the gear, the knob is pulled out and
moved up to its upper detent. An "air switch” is incorporated in the electrical circuit which
prevents landing gear retraction until a safe airspeed is attained (See NOTE). The action of
the system may be monitored visually by watching the movement of the indicator mark through
the glass in the floorboard aft of the nose wheel well. A limit switch will stop the gear in its
retracted position. To lower the landing gear, the knob is pulled out, moved down, and placed
in the lower detent. A limit switch will stop the gear extension when the proper locking force
has been exerted to hold the gear down. There are three ways to check that the gear is com-~
pletely down and locked:

a. The green "safe-to-land” indicator light (on the left panel) will come on.

b. The black indicator marks, as seen through the glass in the floorboard, will be aligned.
¢. No audible warning horn sound will be heard when the throttle is retarded.

NOTE: An 80 mph air pressure equivalent must be applied to the pitot tube orifice to actuate
the airspeed pressure switch which permits retraction of the gear. Attach a 12-inch
length of 3/8~inch rubber hose (surgical tubing) over the pitot tube end and pinch the
open end of the hose with a cotter pin. Rotate the cotter pin until the compressed air
in the hose activates the air switch.

Manual Operation of the Electric Landing Gear System.

a. Pull landing gear circuit breaker OFF.

b. Put gear switch in the gear-down position.

c. Push crank engage handle forward.

d. Crank clockwise approximately fifty (50) turns to lower the gear.

e. Gear is down when green gear light is on-check gear position visual indication.

CAUTION: Do not retract gear with the manual handerank, Use electrical retraction.
Electric Gear Inspection.

At each 100 hours of service, the electric gear system pivot points should be lubricated (See
Figure 2-9) and test run with the aircraft on jacks (See Figure 2-1).  Check the landing gear
actuator for security of mounting, cleanliness, and indication of overheating or damage. Lubri-
cate actrator ball screw with recommended lubricant every 100 hours.

a. After 500 hours of operation and each 200 hours thereafter:

(1) Remove the actuator from the aircraft.

(2) Remove the end cap and wipe excess grease from gears.

{3) Visually inspect gears for wear as follows:
With open end of actuator toward you, rotate jack screw shaft counter clockwise to
remove 211 slack from ring and worm gears. Make an index mark on one gear tooth
and on the inside of housing. Turn jack screw shaft clockwise until ring gear contacts
worm gear and check index marks.
Visible wear or backlash of 1/2 tooth or more requires immediate replacement of gears.
ALTERNATE PROCEDURE: Measure backiash by using a . 025" diametéer wire or . 025"
thick shim as 2 feeler gage. I feeler can be inserted between gear teeth, replace gears.
Repeat above procedure after rotating the ring gear thru 90°; 1809; and'270°.

{4) Repack gear box with recommended lubricant. ’

{5) Reinstall end cap and resafety.

(6) Reattach heim bearing to bellcrank (refer to page 5-24 Section 5, paragraph B
for proper actuator adjustment and reinstallation instructions).

Perform retraction test through at least two trouble-free cycles. Check for:
Proper limit switch adjustments.
Position indicator adjustment and operation.
Excessive friction or binding.
Nose and main gear rigging.
Main and nose gear door-to-jamb rigging.
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5. Electric Gear Rigging Procedure.

a. Jackaircraft (See Figure 2~1) and remove access panel (See Figure 5-10).

b. Disconnect all retraction tubes and the actuator heim end from the retraction bellerank.
Check the 7.50 actuator dimension (See Figure 5-14, Item 1). Adjust heim end as neces-
sary to obtain the 7.50 dimension. Position the ball returns on the actuator barrel so that
they face the actuator motor, then reinstall heim end on to the bellerank.

NOTE: When installing heim bearing end in the bellcrank, position it freely so there
will be no lateral bind on the jack screw. Place one AN960-716L washer next to the
ball joint, (can be placed on either side) and shim remaining space with AN960-616
washers. This installation will prevent heim bearing from twisting too far, yet

provide adequate movement.

NOTE: Previous installation may have contained one large AN960-916 washer next
to the ball joint. This washer must not be reinstalled, the AN960-716L smaller and
thinner washer described above is used as a replacement.

¢. Rotate the emergency gear extension handcrank to obtain the 1.56 dimension (See Figure 5-14).
Adjust the retraction tubes so they can be slipped in place with zero preload.

d. The bell erank is now in the gear down-and-locked position (green light on). Now adjust
main gear retraction tubes so that the main gear rigging torque is between 240 and 280 inch
pounds (refer to figure 5-11). The difference in left and right gear torque should register
within 25 inch pounds of each other. Adjust nose gear retraction bungees so that they have
a deflection of 0. 060 inch in the down-and-locked position (Refer to paragraph VF2 and

figure 5-14, items 2 and 3).

e. DPosition limit switch striker arm so that the gear-down light switch has just closed (green
light on); secure the striker arm in this position. The gear is now rigged for the gear-
down position with allowance for overrun of the actuator after cutoff.

f. With all gear doors disconnected, run the gear up until the main gear is 0. 13 inch from the
bumper pad. Position the gear-up limit switch striker arm so that the switch has just closed,
then secure the striker arm in this position. The red gear-up light is now on and the gear
is properly rigged in the gear-up position.

g. Extend gear to down-and-locked position. Adjust gear door linkage (Refer to paragraph
VD 1h & VD 3 for door rigging instructions). Cycle the retraction system through at least
two trouble-free test operations. Manually extend gear and recheck nose and main gear pre-
load for limits specified in paragraph d. above. The gear is now properly rigged and ready
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BELLCRANK
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7
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FIGURE 5-15 — SAFETY SWITCH & EMERGENCY GEAR CRANK INSTALLATION
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SECTION VI
CONTROL SYSTEMS

A. GENERAL

The ailerons, flaps elevators, and rudder are of all-metal construction. They are jig-built, using
hinges of machined extrusions. The elevator and rudder incorporate an unusual method of construc-
tion. The leading-edge spar of these controls consists of a specially designed extrusion that allows
flush attachment of the skin. Lead counterweights are provided for dynamic balancing to prevent

flutter.

Push-pull tubes, rather than the conventional cable system, are used to actuate the controls. Rod
end bearings are used throughout the control system. These bearings are simple and dependable
and require very little maintenance.

B. REMOVAL AND INSTALLATION

1.

Removal and Installation of Aileron.

a.
b.
c.
d.
e.

Remove control tube attachment from inboard end of aileron.
Remove bolts, nuts, washers from three attach hinges.
Remove aileron by pulling straight back.

Replacement is accomplished by reversing the above steps.
Rig the ailerons in accordance with rigging instructions.

Removal and Installation of Rudder.

a.
b.
c.
d.
e.

Remove the rudder control tube attachment by taking off one bolt, nut and washer.
Remove bolts, nuts and washers from three attaching hinges.

Remove the rudder by pulling straight back.

EReplacement is accomplished by reversing the above steps.

Rig the rudder in accordance with rigging instrucitons.

Removal and Installation of Elevators.

a.

b.
c.
d.
e.

Remove control tube and assist bungee attachments by taking off all attaching bolts, nuts
and washers on each elevator.

Remove bolts, nuts and washers from four attaching hinges on each elevator.

Remove elevator by pulling straight back.

EReplacement is accomplished by reversing above steps.

Kig the elevators in accordance with rigging instructions.

Removal and Installation of Flaps..

Feomve wing-flap hinge fairing to expose flap link.

Remove {lap link attachment by taking off one bolt, nut, and washer from flap attachment.
FRemove hinge bolts.

Remove flap by pulling down and out.

Replacement is accomplished by reversing above steps.

Kig the flaps in accordance with the rigging instructions.

Removal and Installation of Empennage.

a.
b.
c.
d.
e.
f.

g-

h.
i.

Kemove fairing from both sides of tailcone at empennage attaching point.

Kemove access panels from aft tail cone as needed to accomplish empennage removal.
Disconnect electrical and antenna connectors and clear through bulkheads as needed.
Remove elevator and rudder control attachments from aft side of bell cranks.

Remove trim jack screw {itting from empennage fitting by taking off bolt, washers and nut.
Kemove hinge pin irom lower hinge assy after removing cotter pin from one end of pin.
Remove bolts, washers and nuts from upper hinge brackets, one on each side of
empennage bulkhead while keeping weight of empennage neutralized by a cradle or man
power.

Set empennage in cradle until ready for replacing.

keplacement is the reverse of the above steps..

CAUTION: Be certain the elevator and rudder rod ends are properly located when attachment

TTUTATT ZWTAY 1074

3-

bolts, washers and nuts are installed through bellcranks.

KRig trim system, elevator and rudder in accordance with rigging instructions.

Island Enterprises 6-1



FIGURE 6-1 CONTROL SURFACE BALANCING DIAGRAM

HINGE LINE

‘@i_jl// T y o

<< DISTANCE AFT OF HINGE LINE ——— 5

(Refer to paragraph C. below for dimensions and limits) =~ UNBALANCE
FORCE

C. CONTROL SURFACE BALANCING

CAUTION: When repairing or repainting the control surfaces, the following limits must
not be exceeded.

Ailerons: M20D, S/N 101 thru 260, P/N 230000. M20C, S/N 1940 thru 2741, 2743 thru
2806. M20E, S/N 101 thru 399, 401 thru 469.
Maximum allowable static unbalance force: 9.6 inch/pounds
(. 753 pounds or 12.00 ounces) at 12. 75 inches aft of hinge line.
Balance weights: P/N 230009 - 1 & - 2.

M20C, S’N 2742, 2807 thru 3466, M20E, S/N 400, 470-1308, P/N 230015-1 & -2.
Maximum allowable static unbalance force: 7.282 inch/pounds

(.57 pounds or 9.1 ounces) at 12. 80 inches aft of hinge line.

Balance weights: P/N 230016 - 1 & -2.

M20C & E, S/N 670002 & ON, P/N 230015 - 1 & -2.
Maximum allowable static unbalance force: 7.928 inch/pounds
(. 62 pounds or 9.9 ounces) at 12. 80 inches aft of hinge line.
Minimum allowable static unbalance force: 5.25 inch/pounds
(.41 pounds or 6.55 ounces) at 12. 80 inches aft of hinge line.
Balance weights: P/N 260016 - 501 & - 502.

M20F, S/N 660002, P/N 230015 - 503 & - 504.

Maximum allowable static unbalance force: 12.00 inch/pounds
(. 94 pounds or 12.5 ounces) at 12. 80 inches aft of hinge line.
Minimum allowable static unbalance force: 10.0 inch/pounds
(.78 pounds or 12.5 ounces) at 12. 80 inches aft of hinge line.
Balance weights: 230016 - 503 & -504.

M20F, S/N 66003 thru 370040, P/N 230015 - 503 & -504.
Maximum static unbalance force: 7.282 inch/pounds

(.57 pounds or 9.1 ounces) at 12. 80 inches aft of hinge line. -
Balance weights: P/N 230016 - 1 & -2.

M20F, S/N 670041 & ON, P/N 230015 - 503 & -504.

Maximum static unbalance force: 8.00 inch/pounds

(. 625 pounds or 10.000 ounces) at 12. 80 inches aft of hinge line.
Minimum static unbalance force: 5.25 inch/pounds

{.41 pounds or 6.55 ounces) at 12. 80 inches aft of hinge line.
Balance weights: P/N 230016 - 501 & - 502.

6-2 REVISED MAY 1979
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Elevators: M20C,D & E.
Maximum allowable static unbalance force: 15.5 inch‘pounds
{1.22 pounds) at 12.75 inches aft of hinge line.

M20F.

Maximum allowable static unbalance force: 22.0 inch/pounds
(1.725 pounds) at 12,75 inches aft of the hinge line.

Minimum allowable static unbalance force: 20.0 inch/pounds
(1.57 pounds) at 12.75 inches aft of hinge line.

Rudder: M20C,D & E.
Maximum allowable static unbalance force: 6.9 inch/pounds
(-57 pounds) at 12.12 inches aft of hinge line.

M20F.

Maximum allowable static unbalance force: 21.0 inch/pounds
(1.733 pounds) at 12.12 inches aft of hinge line.

Minimum allowable static unbalance force: 13.0 inch/pounds
(1.073 pounds) at 12.12 inches aft of hinge line.

D. RIGGING AXD ADJUSTMENT

1. Afleron Rigging and Adjustment.

3.

b.

c,

d.

Use a straight edge to line up control wheels. Adjust tubes linking control wheels to center
cross shaft until wheels are level.

Adjust vertical control tube so that the inboard aileron bell crank is located 1,16~in. to the
left of center.

Adjust control tubes in wings so that the center of the most cutboard hole in outboard bell
crank is 4 and 39,64 inches from the spar web.

Adjust aileron push-pull tubes so that the ailerons are adjusted from e rc2® droop in che
static position. All aileron travels are measured from the static position.

The aileron stops are located at the outboard bell crank assembly and are accessible through
the access panel outboard of Sta. 147.75.

See Figure 6-4 (aileron travel jig which is used at wing Station 147.75).

[72]

ee Figure §-7 for aileron control system drawing.
Ses Figure 6-2 & 6-3 and Section VI-D.8. for wing-heavy correction procedure.

See page 6-7 for travel and rigging information.

2. Trim Rigging and Adjustment.

a.

b.

C.

d.

Ser stops {located in the belly under the floorboard-accessible through the fuselage access
panel) at trim wheel for extreme travel (Figure 6-9).

Adjust screw at rear bulkheads (Sta. 194.0) so thart trim travels in excess of specification
requirements.

Ser stops at trim wheel to travels given in control surface specifications page 6-7.

See Figure 6-8 for trim control system drawing.

3. Flap Rigging and Adjustment.

REVISED NOVEMBER 1966

Adjust inboard linkage and outboard hinge stop to obtain travels given in control surface
specifications page 8-7.

See Figure 6-10 for flap control system drawing.

Adjust outhoard hinge stop to align with aileron trailing adge.

Island Enterprises
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4.

6.

6-4

Rudder Rigging and Adjustment.

a. Raise aircraft nose (refer to Section 11-C.1).

b. Set trim control in neutral.

¢. Clamp co-pilor’s rudder pedals in neutral.

d. Adjust rod end bearing on nose wheel interconnect to center the nose gear.

e. Adjust bungee in left exhaust cavity to neutral.

f. Adjust rod end bearing of conirol tub> at main spar and control tube at rear fuselage bulk-
head and set rudder at approximately 1° to the right.

g. Unclamp rudder pedal.

h. Set stops of control tube (accessible through the access panels in the left side of the empen-
nage) in stinger for rudder travels as given in Section VI-E.

i. See Figure 6-5 for rudder control system diagram.

j.- See page 6-7 for travel and rigging information.

k. See Figure 6-4 for travel jig.

Elevator Rigging and Adjustment.

a. Adjust the rod end bearing of control tube at control column for clearance of control shaft
to firewall and control column to fuselage structure.

b. Set trim control in neutral with stabilizer parallel to centerline of airplane.

c. Adjust rod end bearing of control tube at elevator attachment, and control tube at rear of
bulkhead for excess travel of elevators.

d. Set stops (accessible through the access paaels in the left side of the empennage) in stinger
for travels as given on page 6-7.

e. Adjust bungees as described in Section VI-E.

f. See Figure 6~8 for elevator control system diagram.

g- See page 6-7 for travel and rigging information.

h. See Figure -4 for travel jig.

Trailing Edge Trimming.

A special pair of wide-nose vice-grip pliars are to be used to bend the trailing edges as neces-
sary (Refer to Figures 6-2 and 6-3.). To correct for left wing-heavy condition, bend down trail-

ing

edge on right aileron; to correct for right wing-heavy condition, bend down trailing edge on

left aileron.

Hydraulic Flap System Bleeding (See Figures 6-10, 6-11, and 6-12.).

When flap action becomes erratic or when repairs require the replacement of actuating com-
ponents, it is necessary to bleed the hydraulic flap system. Best results are achieved with the

use

of clean hydraulic fluid from a hydraulic fluid system bleeder (pressure pot) pressurized

with air to approximately 35-40 lbs.

Remove hydraulic fluid reservoir vent cap.

Disconnect hydraulic cylinder piston rod from jack shaft.

Open bleed valve in T-fitting at hydraulic cylinder.

Pump actuating handle and observe flow of fluid from bleeder valve into catch pan.

When fluid clears of bubbles and runs transparent, slide shaft and piston to bottom to expell air.
Pump actuating handle to re-extend piston and shaft.

Repeat steps e and f until all traces of air is removed from expelled fluid.

Close bleed valve and

Remove excess fluid from reservoir through side plug to re-establish proper level.

REVISED NOVEMBER 1966
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FIGURE 6-2 — TRAILING EDGE TRIMMING DIAGRAMS

NOTE: UNDER NO CIRCUMSTANCES MAY THE
TRAILING EDGE BE BENT UP. ANY MODIFIED CONFIGURATION
OPEN-HEAD RIVETS MUST BE REPLACED
AFTER MODIFICATION.

AILERON TRAILING EDGE TRIMMING

—»—I —e—— .08 MAX. (BOTH DIRECTIONS)

NOTE: ANY OPEN-HEAD RIVETS MUST
BE REPLACED AFTER MODIFICATION.

RUDDER TRAILING EDGE TRIMMING
6-5
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FIGURE 6-3 - APPLICATION OF TRAILING EDGE TRIMMING VICE-GRIP PLIARS

6-6
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E. CONTROL TRAVEL AND RIGGING SPECIFICATIONS (SEE FIGURE 6-4)

1. WING FLAPS

Measured from winz chord with travel board at wing Station 147.75.

Up position 0° (align with aileron) Tolerance  2°
Takeoff position 15° (M20C,E&F) Tolerance % 1°
Approach & landing position 33° Tolerance + Q° ~2°

2. AILERONS

Measured from aileron chord with zileron in the static position with travel board at wing Sta-
ton 147.75.

Down travel, both ailerons 8° Tolerance £ 1°

Down travel, both ailerons §° Tolerance * 1°

Up travel, either aileron, may vary from 12%5° to 17° with no additional tolerance.
Static position » from 0° to 2° down

3. RUDDER AND NOSEWHEEL
Meazasured from fin chord with travel board centered on rivet line at fin Station 13.5.

Left travel 23° Right travel 23° Tolerance -0° +2° for either

With rudder ped’als in neutral and with trim assist unit at zero spring travel, rudder and
nosewheel settings are approximately 1° right, = 2° right.

4. STABILIZER
Maximum nose-down setting (M20C,D&E) 1° to 2%%°
Maximum nose-down setting (M20F) 1450 to 2°
Maximum nose-up setting (M20C,D&E) 414° to 5°
Maximum nose-up setting (M20F) SU° to 534°

5. ELEVATORS

Measured from sizbilizer chord with travel board centered on rivet line at stabilizer Station
16.0 and with stabilizer at 0° thrust line.

Up travel (M20C,D&E) 24° Tolerance * 1°
Up travel (M20F) a2° Tolerance % 2°
Down travel (M20C,D&E) 10%° Tolerance + 1°
Down travel (M20F) 220 Tolerance % 2°

b

6. ELEVATOR TRIM ASSIST UNITS:

M20C.D&E:  With stabilizer set at 3.5° for nose-up flight, adjust trim-assist units for el-
(Retractable evator-up angle of 19° = 15° at the zero spring-travel position. M20D (fixed
Gear) gear) aircraft must have an elevator-up angle of 12%4° £ %° at the zero spring-
travel position.

M20F: With stabilize: set

at 3.5° for nose-up flight, adjust trim-assist units for el-
evator-up angle of 51%° =

5° at the zero spring travel position.

7. ALLOWABLE FREE-PLAY LIMITS

Allowable fore and aft movement at stabilizer tip 27
Allowable vertical movement at siabilizer tip .10
Allowable vertical movement at rudder trailing edge .08

Ol'a
~
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BUBBLE PROTRACTOR

".EVATOR & STABALIZER

SOIf T3AYYL TOYLNOD — 7-9 3dNOIL

RUDDER

WING S8TA

i 47.5

NOTE: SEE FIGURES 4-2 & 4-3 FOR STATION NUMBER CALLOUTS AILERON
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. FIGURE 6-5 — RUDDER CONTROL SYSTEM INSTALLATION
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(See Fig. 2-9.)

HOURS-100
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9961 YIGWIAON AISIAZY

Island Enterprises

LUBRICATION~ APPLY A (MIL-L-7870)
OIL TO ALL LINKAGE JOINTS,
EACH 100 HOURS. (See Fig. 2-9.)

APPLY-D- POWDERED
GRAPHITE TO 710001 BALL,
CONTROL TUBE,

EACH 100 HOURS. (See Fig. 2-9.)
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9961 ¥IBWIAON G3SIAZY

11-9

/

LUBRICATION — APPLYZ\ (MIL-7-7870)

OIL TO ALL LINKAGE JOINTS

EACH 100 HOURS. (See Fig. 2-9.)
APPLY —& GRAPHITE

& MIL-G-3278 GREASE TO

GUIDE BLOCKS, 4 EACH SIDE,

EACH 100 HOURS. (See Fig. 2-9.)

Island Enterprises
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LUBRICATION ~ APPLY
L-MIL-G-3278 GREASE 59

LUBRICATION -~ APPLY

L~ MIL-G-3278 GREASE TO

SCREW THREADS (740021)

EACH 250 HQURS.
APPLY—t=GRAPHITE

AND MIL-G-3278 GREASE

TO GUIDE BLOCKS,

EACH 100 HOURS.

(See Fig. 2-9.)

9961 Y3GWIAON G3asIA3Y

Island Enterprises
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9961 YITWIAON Q3SIAZY

v1-n

o

NOTES:

ON ASSEMBLY NOS. 740002 AND 740050-1,
CHAIN ADJUSTMENT IS MADE BY LOOSEN-
ING SIX SCREWS AROUND SHAFT ON TRIM £
WHEEL AND ROTATING ECCENTRIC BUSH.
ING. ‘

TRIM CONTROL WHEEL

~

CHAIN (BACK SIDE)

CHAIN ADJUSTMENT
BOLTS (2)

ALLEN WRENCH SOCKET (TO HOLD
— BOLT WHILE NUT IS LOOSENED)

SET SCREWS (2) — HL18'-6-30 HI-LOK FASTENER

AN363 1032 NUT

i il GEAR BOX ASSEMBLY

STOPS

(REFER TO TRIM RIGGING
AND ADJUSTMENT IN SEC-

TION Vi)

4 NUTS MUST BE LOOSENED BEFORE CHAIN
CAN BE TIGHTENED BY CHAIN ADJUSTMENT

STOP BLOCK -3 BOLTS.

Island Enterprises
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9961 Y3IBWIAON Q3SIAZY

RELEASE CONTROL
RESERVOIR

HYD CYL

HYD PUMP & VALVE ASSY

FLAP HANDLE

Island Enterprises

LUBRICATION - APPLY A
(MIL-L.-7870) OIL TO ALL
LINKAGE JOINTS

EACH 100 HOURS.

(See Fig. 2-9.)
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ANG6227-8 *'0" RINGS (2)
HE-1517 SEALS (2)
HE-1516 SPRING

ANG6227-.9 *O’" RING
ANG6246-9 BACK UP RINGS

AN6290-8 0" RING

1/4" STEEL BALL
HE~1516~1 SPRING

3/16" STEEL BALL

HE-1518 SPRING

ANG6227-6 **0"" RING
(BETWEEN CAP AND SHAFT®
ASSEMBLY NO. HE-626 TURN THIS SCREW CLLOCKWISE TO SLOW
THE RATE OF *'BLEED OFF" OF FLUID
8 — 12 SECONDS.

¢1-9
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AN6227--16 *'0'" RING
AN6246-16 RING

ASSEMBLY NO, HE~625
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F. POSITIVE CONTROL SYSTEM
1. Introduction.

a. The purpose of this section is to assist service and maintenance personnel in testing and
calibrating the \ooney PC System. Table 2 lists the most probable troubles that may be
encountered and the procedures to be taken to isolate and correct the cause of malfunction.
Para. 9 provides a step-by-step procedure for system analysis in the event that Table 2
does not cover the procedure.

b. Reference should be made to paragraph 3 (Ground Test Procedure) for ground checking of
the unit for proper vacuum settings, leaks, and command functions. Reference should be
made to paragraph 5 (Operating Instructions) for proper i:u-flight checking and setting of
the unit.

c. This section deals primarily with the two-axis PC system. Nc rcfercnce is made 10 the
Dynertial Pitch Control (elevator control) system or to the Magnetic Heading Lock, as both
of these systems are dealt with in a separate Operation & Service Manual.

2. System Description.

a. General

The system is 2 pneumatically operated two-axis automatic-control device, which seuses
both roll and yaw while deriving its power from the aircraft engine-driven vacuum pump.
The system consists basically of a gyro-sense element which meters vacuum pressure to
a cylinder-piston servo assembly. On all aircraft in which this system is installed, these
servos are attached to the aileron and rudder controls, providing for a dual-control system.

NOTE: The 1967 and subsequent M20C,E & F medels have a turn coordinator which replaces
the rate gyro and operates by vacuum and electrical power simultaneously. The turn
coordinator also replaces the turn-and-bank indicator in these models.

b. Operation

1. Stability and control of the airplane about both the roll and yaw axes is cbtained by tilt-
ing the rate-gyro (or turn coordinator) assemblyto a predetermined angle. This permits
a part of the roll rate and a part of the yaw rate to act on the sensitive gyro-roter ele-
ment, producing an output signal. In this manner, a single gyro elemant ‘s sensing
motion about two axes—roll and yaw-thereby providing basically a two-axis system.

2. Roll or yaw of the airplene caused by wind gusts, out-of-trim conditions, or zirspeed
changes displaces the rate gyro (or turn coordinator). The resulting output signal is
coupled to a spool-sleeve rotary valve. The spool is rotated inside the sleeve in pro-
portion to both yaw and roll rates of the airplane. The spool moves to a location be-
tween the vacuum-supply port and one of the output ports. The other output port is
opened to atmosphere, bleeding the vacuum. The resulting vacuum differential is ciree-
ted to the proper pneumatically operated servo so as to correct the original roll or yaw
error. In straight-and-level flight, the vacuum differential is zero and the servos are
balanced.

3. Desired roll and yaw rate proportions of the total signal are obtained by mounting the
rate gyro (or turn coordinator) at a predetermined incline angle from true horizontal
at cruise attitude. Changes in this angle, due to changes in the pitch atritude of the air-
plane, only partially compensate for the corresponding change in aircraft stability
characteristics. For instance, as the aircraft pitches up to climb, the decreased air-
speed and lower aerodynamic loads necessitate more aileron control motion to main-
tain stability. The corresponding change in rate-gyro (or turn coordinator) tilt angle
produces increased roll-rate sensitivity, which partially compensates for the change in
aircraft stability. The opposite occurs as the airplane pitches down and airspeed in-
creases,
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c.

4. Provisions have been made in this system to allow for a roll trim pilor command func-
tion. This roll trim may be used to compensate for asymmetrical fuel and passenger
loading and to optimize system performance in climb, cruise, and letdown configura-
tions. During normal aircraft operation in low-speed climb, it is necessary to utilize
a combination of right rudder /aileron control to maintain wings-level flight. Displac-
ing the roll~trim knob to the right will partizily compensate for this condition. Like-
wise, during high-speed descent the normal left rudder/aileron trim required may be
accomplished by displacing the roll-trim valve to the left. However, the application
of the roll-trim valve is not intended to substitute for proper rigging of the aircraft
control system.

S. If the aircraft is properly trimmed by means of roll-trim adjustment, the unit will main-
tain an average heading over a fairly long period of time; however, the unit will not
maintain an absolute preselected heading without the addition of 2 magnetic heading lock.
For optimum performance the aircraft must be rigged to fly needle-ball (or turn co-
ordinator) centered.

6. The system push-button disconnect, located in the control wheel, operates a pneurnatic
relay which provides vacuum to the gyro-sense element (or turn coordinator), When
the push button is depressed, all servo vacuum supply is relieved and the system is im-
mediately inoperative. The pilot may then command turns in the normal manner without
overriding the system. Releasing the push button reactivates the system. However,
normal maneuvers may be readily accomplished without disengaging the system, as
over~-power forces required are small and no damage will result to either the aircraft
or the system.

System Performance.

The Mooney Lateral Stability Augmentation System is designed to be capable of maintaining
aircraft equilibrium over the operational speed range under conditions that would otherwise
cause rapid spiral divergence. The device is also intended to maintain lateral stability and
prevent excessive changes in heading and airplane gyrations in turbulent air.

Ground Test Procedure.

Perform the following ground tests and procedures after completion of component replacement
and prior to starting engine or conducting flight tests:

a.

All vacuum lines must be free of kinks and sharp bends. Make certain that lines have been

purged or blown free of foreign particles before operating the system.

NOTE: Do not operate the system at any time with lines disconnected from servo units.
Also, do not fly aircraft with servo unit bibs capped or lines plugged when they are
connected to servo units. Expansion within servo cylinder can block movement of
ailerons when aircraft is flown to altitude.

Aircraft Vacuum (Primary Vacuum)

Start the engine and increase the rpm to 1700 (If desired, an external vacuum pump may be
utilized if the vacuum source is attached to the engine side of the aircraft vacuum relief
valve)). Adjust the vacuum-relief valve to 4.75 ( % .25) in. Hg. on the gyro horizon or
directional gyro case. The primary vacuum reading onthe PC system will be approx-
imately 1/2 in Hg. lower than that read at the gyro horizon (See Fig. 6-15 and Fig. 6-17,
Sheet 2, PC 3.). Make certain that the vacuum relief valve and regulator are functioning
properly.

NOTE: The vacuum-relief valve setting shoula bemaintained onthe high side of the limit.

CAUTION

Permit no ofl, grease, or thread lube, etc. to enter internal parts of the dry
vacuum pump. Clean 2ll lines before reinstalling. Do not use thread lube
on fitrings.
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c. Cutoif Valve Operation

1. The pneumatic cutoff vaive inounted in the control wheel actuates the pneumatic relay
sequencing vacuum to the rate gyro valve {or turn coordinator).

FIGURE 6-13 - CUTOFF VALVE OPERATING CHECK DIAGRAM

PILOT VALVE

To —p- 10 VACUUM Source
RemoTE
Gvro €
OR
TURN COORDINATOR
- APPLY SUCTION

To HERE
RoLL TRIM
VaLvE —

0 70 10 in. HG. To Cut=~OrF

VACUUM GAGE VALVE

4

REVISED NOVEMBER 1966

2. Disconnect gray line at pilot valve. Insert aTee as per Figure 6-13 with a suction gauge
on one side and the other line open so that suction can be applied.

3. By mouth, apply about 5 in. Hg suction. Valve should not leak more than 2 in. Hg in 30
seconds.

4. Depress valve and vacuum should drop immediately, proving that tubes in control wheel
and valve are not restricted.

5. Upon release of valve, button should return immediately to its normal position.

d. Pilot Valve-Operation
The pilot valve is in effect 2 pneumatic relay that shuts off the vacuum supply to the rate gyro
valve (or turn coordinator) when cutoff valve is depressed and at the same time relieves the
vacuum in the servos so that the system does not load the controls when system is cut off.
1. Proper Pilot Valve Operation

a. To test pilot vzlve. disconnect the gray line as shown in Figure 6-14 on the se-
quenced vacuum side and attach a 0-10 in. vacuum gauge. With vacuum on the sys-

tem and the cutoff valve not depressed, the reading on gauge should be 4.0 in. Hg.+
{with primary vacuum at 4,75 in. Hg.).

Island Enterprises



FIGURE 6-14 — PILGT VALVE OPERATING DIAGRAM

To Vacuum
SOURCE

TN Tc PusH BuTTON
VaLve

To RoLt TRIM VALVE

0 TO0 10 inHG
YACUUM GAUGE

b. Upon depressing cutoff valve, gauge should drop to 0 in. Hg. If vacuum is not re-
lieved and there still remains a reading on gauge, pilot valve is not shutting off
completely and should be replaced.

e. Primary Vacuum Reading

FIGURE 6-15 — PRIMARY VACUUM READING DIAGRAM

(1965 & 1966 MODELS)

Test PoInt #l REMOVE CAP AND ATTACH 0-10 in.
HG YACUUM GAUGE ON TO TEST

BIB 71,

(A)

PR1MARY

VACcuuM
RemoTe GYRO READING

(A) TEST VACUUM GAUGE TO READ "PRIMARY VACLUM .
(B) LSA-1 Gyro
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f. Gyro Rotor Speed Adjustment (1965 & 1966 models)

To assure proper gyro response it is necessary that the gyro rotor be operated at the proper
rotor speed. Fastrotor speed will cause over active corrections. Rotor speed can be checked
by the following test: (A vacuum reading of 3.5 in. Hg., +1.0 in. -0 in. Hg., is recornmended
for proper operation.). )

FIGURE 6-15A — GYRO ROTOR
SPEED ADJUSTMENT (1965 & 1966 MODELS)

RESTRIETOR 1. Installa 0-.10 ip. Hg vacuum gauge

as shown in Figure 6-15A. Con-
ADJUSTMENT #3 TesT Bis #2 nect the vent s%c'lle to test bib #2.
Connect the suction side to test
bib #1. The vacuum gage will in-
dicate the vacuum (3.5 in. Hg,
+1.0 -0 in. Hg) across the rotor
which controls its speed.

2. To change the rotor speed, adjust
point #3, shown in Figure 6~154,
to obtain the required 3.5 in. Hg
(+1.0 -0 in. Hg) on the vacuum
gauge. Also refer to Figure6-17,
Sheet 2, PC 2. Clockwise rota-

VACUuUM tion of adjustment #3 on Figure
GAUGE 6-15A will decrease the vacuum
RemoTE GYRO reading.

NOTE: This adjustment is EXTREMELY IMPORTANT, and care should ‘be taken to
make certain this adjustment is accurate. With Group I and Group III auto~
pilot installations, the differential vacuum reading across test bibs #1 and
#2 (Figure 6-15A) should read 4 in. Hg.

3. For further Group I and Group III autopilot maintenance information covering 1985
& 1986 models, refer to Operation & Service Instruction manuals 11968-1 (Mooney
Nav-coupler /Heading Lock) and 11968-2 (Mooney Pitch Control). Manuals 11990-1
and 11990-2 cover 1967 and subsequent models.

4. Replace the test bib caps and make certain that no leaks exist around these caps.
Manually displace the roll-trim knob counter-clockwise as far as possible. The
control wheel should tend to turn to the left. Turn the roll-trim valve fully clock-
wise and the control wheel should tend to turn to the right. Center the roll-trim
valve. During taxi operations the control wheel will tend to turn opposite to the air-
craft if the gyro is properly phased.

4. Roll-Yaw System.

a. Rate Gyro Valve Centering (1985 & 1966 models)

Vacuum differential may result from the rate-gyro valve being off center while the aircraft
is stationary on the ground. Yawing the aircraft will precess the rate gyro. In this manner
it may be determined whether or not the pneumatic null is permanently offset. If there ap-
pears to be a permanent offset to the right or left, greater than a .2 in. Hg differential, the
rate-gyro valve should be repositioned. Only minute movements of the valve stub are re-
quired.

b. Roll~Trim Valve Centering

Roll trim valve stops are factory adjusted and should not be moved. The
knob should be centered (dot at top) with same degree of rotation right
and left (Figure 6-17, Sheet 2, PC 3).

NOTE: 1987 C, E & F models have a turn coordinator which has a roll-trim knob on the in~
strument front. If the turn coordinator is removed (requiring removal of the knob),
the knob should first be centered for ease of relocation.
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FIGURE 6-16 — RATE GYRO YALVE CENTERING
DIAGRAM (1965 & 1966 MODELYS)

LEFT -RIGHT
CENTERING STUS

NOTE: Make certain aircraft iz in
wings-level attitude for this
check.

Adjust valve to center 10-0-10 in.
Hg. differential gauge instailed a-
cross red and green gyro bibs. It
will be necessary to temporarily
remove the red and green servo
tubes for this test.

NOTE: The turn coordinator in-
stalled on 1967 & subse-
quent niodels is pre-centered
and the gyro speed is pre-
set at the factory. The in-
struinent should be replaced
when a malfunction is found
that is attributed to the in-

strument itself.

C.

Taxi the aircraft to check for proper movement of the controls. Yaw to the left to see if the
control wheel moves to the right. Yawing to the right should make the control wheel trn
to the left. If the rate gyro or turn coordinator phasing is reversed (control wheal moves
in the direction of the turn} the tubing leading from the gyro or turn coordinator to the servos
is reversed at the bulkhead fitting.

5. Operating Instructions and Flight Tests.

a.

b,

Before takeoff. check force required to overpower the vacuuim servos. Depress the cutoff
button to see if vacuum forces are relieved.

Climb to a safe altitude in smooth air and trim airplane for straight-and-level flight at
cruise configuration. If it is apparent that aircraft is not properly rigged, rerigging will
be necessary before continuing with the flight test.

Depress the control wheel mounted cutoff button; the system should become inoperative.
Upon release of this cutoff button the system should re-engage. Depress the cutoff button
and command a stadard-rate turn. Release the cutoff button and the aircraft should re-
cover smoothly.

Setting the PC :oll trim contral knat will pormally compensate for asymmetrical fuel and
passenger oads i crui-t fliv™, Fully deiiected roll trim settings generally will not bank
the aircraft wore than 27 7o > ~r one fourth of 2 standard-rate turn.

NOTE: The roll-tzim knob should be ape..aunerciv centered during tevel flight. However.
a roll-trim knov serting as much as 90 " rom center during wings-level flight doe:
not necessarily indicate 2 PCC system malfunction.

The PC system may easily be overpowered at any time. Since the system has no clutches

or electric motors. it can be overridden indefinitely with no resulting harm.

Upon completing the flight test. make a log book entry showing that the PC (or autopilon
system has been test flown by an appropriately rated pilot (Ref. FAR Part 91.167A.).

6. Emergency Procedures.

a.

6-22

If a malfunction should occur in the unit. it can be overridden merely with pressure on the
flight "controls, and the entire system can be disengaged by depressing the pushbutton.
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b. If a loss of vactum supply occurs as indicated by a low-vacuun warning light. the system

will become incperative.
encountered.

No adverse effect upon the air-worthiness of the aircraft will be
A check for leaks in the entire vacuum systam should be conducted as soon

as possible. 1If no leaks are found. check the vacuum source {pump) and the aircraft vacuum-

relief valve.

Maintenance.

.

a. Once the system has been adjusted, it should require no further maintenance other than in-
spection of the various units for security and general condition.

b. The gyro filter should be replaced as required. A partially clogged filter will produce a

stuggish gyro sense-element response.

However. the turn coordinator {installed on 1967

and subsequent modelsy will function by electric power should the vacuum filter become

clogged.

c. If the high or low vacuum light illuminates, inspect the entire aircraft vacuum system for
leaks, stoppages, etc.

8. Trouble Shooting.

Table 2 below lists the most likely-to-be-encountered flight control malfunctions, with causes
and steps to be taken to isolate and correct the malfunction. In the event that a malfunction is
nct covered here, refer to paragraph 9.

TABLE 2 - POSITIVE CONTROL SYSTEM TROUBLE SHOOTING

MALFUNCTION

PROBABLE CAUSE

REMEDY

1. Hi or 1.0 vacuum
light,

Faulty vacuum pump or
relief valve.
Faulty switch.

Perform Test #1 and adjust
vacuum if necessary.
Replace switch.

2. Aircraft hums in
flight.

(1) Partial closure or leak-
ing servo vacuum line.

(2) Improper gyro operation.

(3) Improper vacuum supply
to vzlves and instruments.

(4) Faulty servo.

Perform Test 2.

Perform Test #3.

Perform Test #1 and adjust
vacuum if necessary.

Perform Test £2.

3. Aircraft does not
hold directional
heading.

(1) Incorrect trim of
aircraft.

(2) Excess friction in
system.

(3) Improper vacuum to valves
and instruments.

(4} Faulty rate gyro.

Check aircraft rigging and
adjust as required.

Examine the primary control
system to determine that no
excessive friction exists.
(Lubricate all hinge points as
depicted in Figure 2-9.)

Perform Test #1 and #2 and
adjust vacuum.

Perform Test #3.
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TABLE 2 (Continued)

MALFUNCTION

PROBABLE CAUSE

REMEDY

4. Aircraft recovers in one
direction but not the

Restriction or leak in
servo vacuum line.

Perform Test £2.

other.
{2y l.oose or disconnected Perform Test £2.
servo cable.
{3y lnoperative servo. Perform Test #2.
(#; Faulty rate gyro or Perform Test #4.
turn coordinator. Replace turn coordinator.
5. Aircraft tends to roll {1+ lLeak orpartial restrictionin Perform Test £2.
to one side. serveo vacuum line.
(23 Improper gyro operation. Perform Test £3.
{3: Vaulty servo; loose ordis-
connected cable. Perform Test £2.
(#: Faulty rate gyro, valve Perform Test #4.
off center.
(57 Faulty turn coordinator. Replace turn coordinator.
4. Continuous wheel osci- (1» Gyro rotor speed improper. Perform Test £3.
lation in smooth air.
(2y Too high vacuum setting. Perform Test £1.
{3 Inoperative rate gyro. Perform Test #4.
(4) Faulty turn coordinator. Replace turn coordinator,
7. Slow recovery from wrn (1} Excessive friction in Examine the primary control
in one direction. primary control system. system to see if excessive
friction exists. Lubricate
all hinge points as depicted
in Figure 2-9.
(2y Leak or partial restric- Perform Test £2.
tion in servo vavuum line.
(3) Loose or disconnected Perform Test £4.
servo cable.
(4) Faulty servo. Perform Test £2.
(S) Improper rate gyro operation. Perform Test #4.

v=24
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9. Trouble Shooting Tests.

a. The following tests are to be conducted as directed in Table 2. As each of the tests is con-
ducted, the reading or indication should be noted. If, in any test, the reading differs from
the correct indication, follow the corrective measures as indicated.

In the event that malfunctions are not covered specifically in Table 2, the following tests
should be used as a step-by-step procedure for thorough system analysis.

b. Test #1~Vacuum Settings

Start the engine and increase the rpm to 1700 (When desired, an external vacuum pump may
be urilized if the vacuum source is attached to the engine side of the aircraft vacuum-relief
valve.).

Adjust the aircraft vacuum-relief valve to produce 4.75 Hg (+.25 in. Hg) output as read
at the case of either the gyro horizon or directional gyro (See Figure 6-15 and Figure 6-17,
Sheet 2, PC 3.). Always adjust to the high side of the limit.

c. Test #2~Vacuum Line and Servo Leak Test

Visually inspect all lines to eliminate possible defects such as kinks, restrictions. or obvi-
ous breaks.

Disconnect line from the back of the gyro sense element and install vacuum-test gauge in
the open end of the line (See Figure 6-15 and Figure 6-17, Sheet 2, PC 2.). Rotate aircraft
controls so as to extend the piston of the respective servo. This will provide a vacuum in
the system which may be read off of the test suction gauge. Hold the control surfaces solid-
ly. making certain that the piston is stationary. If no leak in the system exists, the test
suction gauge reading will remain constant. Exercise care that all tubing connections are
tight and will not produce a leak. When checking that tubing which connects to the roll-trim
valve, they must be removed from the valve and securely plugged. The valve has atmosphere-
bleed ports which preclude this leak test unless the tubing is plugged.

d. Test #3-Gyro Rotor Speed

Refer to Figure 6-15A. Attach a 0-10 in. Hg vacuum gauge to test bib #1. With the vacuum
relief valve set as described in paragraph 3.b., 2 reading of approximately 4.25 in. Hg should
be obtained at this point. This reading will vary depending upon the setting within the toler-
ance of 4.75 in, Hg (+.25 in. Hg).

TUncap test bib #2 as shown in Figure 6-15A and Figure 6-17, Sheet 2, PC 2, and attach a

line from the vemt side of the suction gauge to test bib #2. Adjust the set screw called out
in Figure §-15A andFigure6~17, Sheet 2, PC 2 to a reading of 3 in. Hg {+.5 in. Hg, -0 in. Hg).

e. Test #4-Rate Gyro Valve Centering
Refer to Figure 6-16. (1965 & 1966 models). Disconnect red and green tubing from back of
rate gyro. Attach a differential gauge across the two-bibs 4nd rotate valve until 2 0 in, dif-
ferential is obtained.
Yaw aircraft and note needle deflection on differential gauge indicating rate gyro deflection.

When aircraft stops yawing. gyro should come back to center within .2 in. Hg. The rate
gyro or turn coordinator should be replaced if it does not center properly.
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f. Test #5~Installation Inspection

Rotate the aircraft control wheel. The attachment to the respective servos must be tight and
the servo piston extended with rubber seal mot stretched (See Figure 6-17, Sheet 3, PC 4.).

Examine the primary control system to determine that no excessive friction exists. Lubri-
cate all hinge points as-depicted in Figure 2-9.

Also refer to Figure 6-17, Sheet 3, PC 4 when trouble shooting system. Be sure the chain
between the aileron bell crank and the aileron servo does not have a twist. This can be
corrected by repositioning the rubber boot on the servo.

Refer to Figure 8-17, PC 2. 3, 4, 5, 8, 7, and schematics for proper line routing and color
coding. .

SHOP NOTES
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F.5, 125

SNKE
kR ;‘

PILOT VALVE, YACUUM REG.
CONTROL WHEEL

SEE PC 3
W.S. 59.25
NOTE 1 500-6 HYCO GROMMET IN W.S. 43.50, W.S. 59.25. W.S. 147.75
G518 NYLON CATERPILLAR GROMMET IN ALL e
OTHER RIBS. w.S. 103.5

NOTE 2 AN742-60 CLIP, AN516-8-R7 OR EQUIVALENTS.

NOTE 3 3,8 1.D. 7" LG SCUFF COVERING FLEXCO
4199 OR EQUIVALENT.

Island Enterprises

SEE PC 4

(NOLLYTTIVLSNI §960) | L33HS

W3LSAS TOYLNOD JAILISOd — £1-9 FdN9Id

AILERON SERVO

-



SHEET 2_,
(1965) INSTALLATION

ADJUSTMENT SET SCREW L
FOR 3 in +.5-.0 Hg DIFFERENTIAL  PRIMARY VACUUM
BETWEEN BIBS 1 AND 2 —

AFT RUDDER -

SERVO 2980 TEE 11873-10

2 PLACES

ey /5

XM
~ o
S

AIR FILTERS ﬁ!‘%
E K

v (=

B
J

A

GREEN
BLACK

RED
1190-25
REMOTE GYRO GRAY
éEEL Paés-lz-é FR
M
TEST BIB TESTBIB  EQUIVALENT
NG. 2 NG. 1 FORWARD RUDDER
AIRCRAFT VACUUM SERVO 2980-1

ROLL TRIM VALVE
2985 \

PUSH BUTTON
YALVE 2960

11246-3 FITTINGS
2 PLACES
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SHEET 3

AILERON
BELL CRANK

210152 BRACKET

A6 CORBIN CLAMP

3/8 0.D. POLY FLOW (RED) L.H. WING INSTALLATION
(GREEN) R.H. WING INSTALLATION

AN365-524A NUT
AN970-5 WASHER

500-6 HYCO GROMMETS

ADEL 758-6 CLAMP OR EQUIVALENT
2 PLACES

SECURE WITH:
ANS515-8-R8 SCREW
AN365-832A NUT

3 STRIE G51B NYLON CATERPILLAR
GROMME]T USE 3M 2140-2609
ADHESIVE OR EOUIVALENT

2 PUACES
= 500-6 HYCO GROMMET

F.s. 103

2" STRIP G51B CATERPILLAR 6-29
* GROMMET USE 3M 2140-2609
ADHESIVE OR EQUIVALENT
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SHEET 4
(1965 PC SCHEMATIC)

GREEN

AIRCRAFT VACUUR
REGULATOR
BLACK
SLACK ), BLACK
T
N -
PILOT
YALYE BLACK BLACK
[ | 2965
DIRECTIONAL GYRO
GYRO HORIZON
GREY
( 3 BLACK
BLACK
—{ | ROLL TRIX
PUSH VALVE
BUTTON 2985
YALYE 4
GREY 2960
GREEN RED
¥ RED __ RED ~ ¥,
T )
N £T\___GREEN T
LEFT AILERON f'
SERYO
2983 GREEN RED
LEFT SEQUENCED PRIRARY RIGHT
TURR YACUUM YACUUM TURR
11900-25 REWOTE GYRO
RED
FORWARD
RUDDER SERYO
2980-1
RUDDER SERVO ?
GREEN
6-30
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SHEET 5
(1966 INSTALLATICON)

FORWARD RUDDER
L TRIM VALVE PUSH BUTTCN
}22%5 VALVE 2960 SERVO 2980-1

AFT RUDDER
SERV0 2980

AILERON SERVO
2983

PC6

=
BELL CRANK EXTENSION o
ASSEMBLY 1783 ~3y
REQ., GROUP 1 &3, OPT. PC
INSTALLATION (1 INCH}

REMOTE GYRO
1190-30

AIRCRAFT VACUUM

REGULATOR TEST BIBNQ. 2
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SHEET 6
(1966 SCHEMATIC)

AIRCRAFT VACUUM
REGULATOR
BLACK
J BLACK
REVOTE M,
GRA BLACK
mo" PILOT
900-30 FILTER 1*] YALVE BLACK
REF. 25
DIRECTIONAL HORIZONTAL
GYRO GYRO
ROLL TRIM
RED
Bk
GREEN_
7)) o
GRAY T
OFF
- VALVE PILOT CONTROL
260 WHEEL
GREEN
. ) GREEN
T RIGHT AILERON
SERVO
-2 -
GREEN
FORWARD
RUDDER SERVO
26801
AFT
RUDDER SERVO
%80
RED
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SHEET 7
(1967 & ON INSTALLATIGN)

RUDDER SERVOS

2

ROLL TRIM VALVE ri,;_v//
b

>
VACUUM %;-‘39‘ 2
REGULATOR BULKHEAD /
FITTINGS

\ &
& U
T ; >
PILOT VALVE TURN COORDINATOR INVERTER C} AILERON SERVO
. 8
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SHEET 8

N—e e

(1967 & ON SCHEMATIC)
BLACK
BLACK
VACUUM
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A.

GENERAL

SECTION Vi1
FUEL SYSTEM

The fuel system consists of integral sealed fuel cells located in the front portion of each wing. These
cells feed to 2 selector valve which includes a strainer and sump drain. From the selector, fuel is
fed to the electric boost pump, engine-driven pump, and then to the carburetor or fuel injector.

TROUBLE SHOOTING

Troubles pecyliar to the fuel system are listed in Table 3 along with their probable causes and sug-
gested remedies. When trouble shooting, check from the power supply to the items affected. If no
trouble is found by this method, the trouble probably exists inside individual pieces of equipment;
which may be removed from the aircraft and an identical unit, tested and known to be in good con-
dition, should be installed in place.

TABLE 3 — FUEL SYSTEM TROUBLE SHOOTING

TROUBLE

CAUSE

REMEDY

Fuel gage not indicating.

Broken wire

Check and repair.

Transmitting unit faulty

Replace.

Float hung in fuel cell

Check and repair.

Circuit breaker out

Check and reset.

Fuel gage indicates full
when tanks are not full.

Incomplete ground

Check ground connections at fuel
transmitter in tank.

No fuel pressure indica-
tion.

No fuel in tanks

Check and fill tanks.

Defective fuel pump

Check pump for proper fuel pressure
buildup. Check for obstruction in elec-
tric fuel pump screen. Check engine
fuel pump diaphragm and check-valve.

Pressure low or pressure
surge.

Obstruction in inlet side
of pump

Check fuel lines and remove obstruc-
tions.

Faulty diaphragm in en-
gine pump

Replace pump.
Check fuel lines and repair or tighten.
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C. REMOVAL AND INSTALLATION OF FUEL PUMPS
1, Electric Fuel Pump Removal (1964 & ON).

Remove the electrical lead at the knife disconnect.
Disconnect ground wire.

Disconnect outlet hose and drain line.

Rermnove left exhaust cavity panel (310010).
Disconnect pumnp inlet line (from inside).

Remove jam nut and washer from pump inlet fitting.
Remove clamp and lift pump off attach bracket.

@mp o T

2. Electric Fuel Pump Removal (1962-1963 M20C; 1963 M20D).

a. Remove the electrical lead at the knife disconnect.

b. Disconnect the inlet and outlet fuel lines.

¢. Remove two fuel pump mounting bolts and carefully remove pump.

d. Hold the pump manually and turn the cover in a counterclockwise direction and remove
core.

e. Carefully remove the screen and rinse it in gasoline or kerosene to thoroughly clean it. If

screen is badly distorted or collapsed, replace it.
f. Clean fuel pump cover in the same manner as in Step “‘e”’.

3. Instaliation of Electric Fuel Pumps.

Reverse procedure above.

4. Engine-driven Fuel Pump.

Refer to the appropriate Lycoming overhaul manual for instructions in removal and assembly
of the engine-driven fuel pump.

D. REMOVAL AND INSTALLATION OF FUEL SELECTOR VALVE
1. Removal (1964 & ON).

Remove fuel selector valve handle.

Unscrew quick drain pull ring.

Disconnect right and left fuel inlet lines at valve body.

Remove fuel outlet line at body.

Remove four screws holding fuel valve assembly to mounting plate (610038). Fuel valve
assembly can now be removed.

See Figure 2-4 for illustration of fuel selector valve assembly.

progp

"n
.

2. Removal (1962-1963 M20C; 1963 M20D).

a. Remove fuel selector valve handle and pointer.
NOTE: Use caution when removing pointer plate as this plate releases the tension of the
detent pin and spring.
b. Remove detent mechanism (610021) carefully.
c. Remove right and left fuel inlet lines at valve body.

7-2
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d. Remove fuel outlet line at valve body.

e. Remove four screws holding fuel valve assembly to mounting plate. Fuel valve assembly
can now be removed.

3. Installation.
Reverse the procedure above.
E. FIELID REPAIR OF FUEL TANKS
1. General.

This instruction establishes the procedure to be used in repairing the infegral fuel tank. Tank
repairs should not be attempted until these instructions are read.

2. Approved Materials.
a. Sealants: (NOTE: Sealant must meet U.S. Government specifications as indicated.)

PR1422-A1/2, A2 or CS3204-A 1/2, A2 Brush coat sealant.

(MI1-S-8802, Class A)

DPR1422-B 1/ 2, B2 or CS3204-B 1/2, B2 Filleting compound

(MIL-S-8802, Class B) & wing~wall panel
sealant.

PR1403-G~-B2 Sealant-removable

access panel.

b. PR1005-L (MI1~S-4383B) Protecting-coat
sealant,

c. Gloves-Polyethylene

d. Turco 657 Wipe Solvent

e. Cheese cloth

f. Turco Leak Detector

g. Methyl Ethyl Keyton (thinner for PR 1005-L1)

All of the above materials may be obtained from your local Mooney distributor or dealer.
Sealants may be obtained from either the Products Research Co., (PRXXX) at the follow-
ing address: 5454 San Fernando Road, Glendale, California, 91209; or Chem Seal Co.,
(CSXXXX) at the following address: 11120 Sherman Way, Sun Valley, California, 91352.
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3. Handling and Mixing Sealant.
a. Sealant Material Characteristics:

1. Application life is the time that the mixed compound remains suitable for application.
Application life is always based on standard conditions of 75°F and 50% relative humidi-
ity. For every 10°F rise in temperature, application life is reduced by half, and for
every 10°F drop in temperature, application life is doubled. High humidity at the time
of mixing shortens the application life.

2. Maximum unopened container storage life is six (6) menths at 850F,

TABLE 4 - TANK SEALANT APPLICATION LIFE AND CURING TIME

AT '75°F AND 50 PERCENT REIATIVE HUMIDITY: PR 1221 SEALANT
Class A Tack~free Time (in hours) Curing Rate (in hours) Application Life (in hours)

PR1422-A 1/2 10 30 1/2
PR1422-A2 36 T2 2
CS3204-A 1/2 8 30 1/2
CS3204-A2 24 12 2
Class B

PR1422-B 1/2 10 . 45 1/2
PR1422-B2 36 . 72 2
CS3204-B 1/2 8 30 : 1/2
CS3204-B2 24 72 2

PR1403-G-B2 ACCESS DOOR SEALANT
Class B
B-2 10 36 2

b. Mixing of Sealants
1. Hand mixing.

2. Kit?:1 consisting of the proper proportions of base compound and accelerator should be
used.

3. Slowly stir, to avoid excessive air enirapment, the accelerator into the base compound
and thoroughly mix approximately seven to ten minutes. Be sure to scrape the sides

and bottom of the container in order {o include all compound in the mixture and to in-
sure uniform blending. Scrape mixing paddle periodically to remove unmixed compound.
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4. Take a small amount of sealant from the mixture with a clean alumnium strip and spread
the sealant, then visually examine the film of sealant to ascertain if the accelerator is
visible in particle form. I particles of accelerator are visible, continue the mixing
operation. If coarse partieles of accelerator persist after mixing, the mixed batch and
remaining accelerator will be rejected.

5. Put g small amount of sealant in the accelerator container and mix to assure that all
of the accelerator is mixed into the sealant.

4. Sealant gpplication Instructions.

’i'.‘he following instructions are for the reapplication of sealant removed in order to repair tank
eaks.

a. Brush Sealant

1. Apply a brush coat of sealant compound PR1422-A 1/2, A2 or CS3204-A 1/2, A2 over
seams, rivets, nuts, and bolis if removed for repair.

2. A one-inch stiff paint brush is recommended for this operation. Brush strokes should
be parallel to seams forcing the sealant into all gaps. Use a circular brush action to
deposit an even coat of sealant around rivets, nuts, and bolts. Coat should be approx-
imately 1/32 of an inch thick.

3. Considerable brush action should be used to force sealant info all small crevices to ob-
tain good adhesion. Air pockets trapped under the sealant due to improper application
will open up in the form of a hole or void soon after it has been applied. Repair should
be made by pressing the sealant in place with a spatula while it is still in the applica-
tion life state.

4. In cases where the top of a flange is . 040 inches or less and where application of a suc-
cessful fillet would not be clearly defined, apply two brush coats of sealant compound in
approximately 1/32 inch thick coats. Allow first coat to cure approximately four hours
or until it becomes rubbery before application of the second coat. The second coat should
extend 1/4 of an inch past the previous coat.

b. TFillet Sealing

1. General Requirements.

a. Filleting sealant (PR1422-B 1/2, B2 or CS3204-B 1/2, B2) must be tack free.
b. See Figure 7-5 for typical fillet size.

¢. Filleting sealants laid on intersecting joints shall be joined together to produce a
continuous fillet.

d. Al difficult and hard to reach areas should be sealed first, to prevent the possibil-
ity of their being overlooked or incorrectly sealed.
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FIGURE 7-1 — TANK SEALANT APPLICATION DIAGRAM

TYPICAL FILLETS FOR FUEL TANK REPAIRS
TYPICAL PR 1422 or CS 3204, Class B APPLICATION

2415 RIB\ e MAIN SFAR (REF)
L EXTEND
‘ l , 378" TO 1/2

PAST SEAM

(foealmeene

—

[]_COAT
APX 1/32"

T
3/8"1T0 1/2"

FILL VOIDS, GAPS & HOLES

e ——

FIRST STEP
SECOND STEP

BRUSH-COAT & FILLER,, 3/16" TO 1/4"
THICKNESS //

[s

T -

\ 1/16" APX SEAIANT &
3/16" to 1/4" A PR 1005-1, THICKNESS

FILLET SEAL ALL I
SEAMS WITH CLASS B

INSIDE TANK APPLY PR 1005-1 OVER ALL
SEATANT. EXTEND BEYOND
SEATANT 1-INCE.

FOURTH STEP

ﬁlﬁ"ﬂm.—-ﬁb—.n

APPLY BRUSH COAT OF CIASS A TOALL
FASTENERS - 1/32" TO 1/16" THICK.

THIRD STEP
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2. Application of Fillets.

a. Use a spatula or extrusion gun with 1/8 inch to 1/4 inch nozzle openings for ap-
plying filleting compound on the edges of all seams.

b. I an extrusion gun is used, hold gun perpendicular to seam when applying filleting
compound so that extruded’sea.lan?: will be packed tightly. s

c. Use a spatula to pack sealant firmly in place; work out air pockets and properly
form each fillet.

c. Protective Coating Procedure (Brush).

1. Brush on a smooth, continuous coat of PR 1005-L over sealant with a paint brush using
short, even strokes. The film should extend one inch beyond the sealant on to the ad-
jacent metal. :

2. Allow the top coat to cure 20 minutes at 75°F or until tack-free.

3. Apply second brush coat of PR 1005-L.

4. Every efiort must be taken to obtain a complete bubble-free, continuous top coat.- Do
not try to rebrush over areas during the drying period as this will only cause dragging
or will break the continuity of the coating.

d. Sealing of Removable Panels.,

1. General Requirements.

a. Clean metal surfaces to be sealed with Turco 657 Wipe Solvent or M.E.X.
Do not allow solvent to dry on surface; wipe off to prevent redeposit of con~
taminants.

b. Cleaned surfaces need dry only 5 to 10 minutes before application of sealant.
Sealant should be applied as soon as possible after cleaning.

c. Parts should not be stored or handled in any manner which will allow fingerprints,
dust, dirt, and other foreign substances to contaminate the surfaces to be sealed
after the cleaning operation.

2. Sealing Procedure (for upper right wing-walk access panel).

2. Apply a coat of access door sealant PR1422-B 1/2 or CS3204-B 1/2, B2 to
either faying surface using a shori,stiff bristle brush, spatula or filleting gun.

i thleﬂgun is used for application, the sealant must be smoothed with a brush or
spatula.

b. Cover the entire faying surface with a sealant coat of sufficient thickness (1/32 to
1/16 inch) to assure extrusion along the edges of the faying surface when the mating
parts are assembled.

c. Assemble parts immediately after application of sealant, tighten screws to obtain,
as near as possible, a metal-to-metal contact.

d. After fastener installation, remove the extruded sealant from the wing surface.
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3. Sealing Procedure (for wing tank access panels other than wing-walk panels).

a. Apply a coat of PR1403-G-32 o either faying surface using a stiff, short bristle brush,
a spatula, or filleting gun. If a gun is used for application, the sealant must be
smoothed with a brush or spatula.

b. Cover the entire faying surface with a sealant coat of sufficient thickness (1/32 to
1/16 inch) to assure extrusion along the edges of the fayipg surface when the mating
parts are assembled. ) :

c. Assemble parts immediately after application of sealant; tighten screws to obtain
as near as possible a metal-to-metal contact.

d. After fastener installation, remove the extruded sealant from the wing surface.

5. Des=zription of Leaks.

It is important to make careful periodic fuel tank inspections. These inspections are
particularly important in confined areas of the airplane which are not exposed to air
stream in flighf. Classification of fuel leaks, which occur in both confined areas and
open areas, is necessary to differentiate between those leaks which require repair be-
fore flight and those which do not constitute a flight hazard. The wetted area around
a leak is an indication of the intensity of the leak. All leaks should be marked and the
location and intensity of the leak should be recorded.

a. Classification of Leaks as to Intensity and to Location.
1. Classification as to intensity (See Figure 7-2).
a. Stainis a slow fuel seepage which tends to dry as it is exposed to the air.

b. Seep: A seep is a fuel leak which reappears in a short period of time after
being wiped clean.

c. Heavy seep: A fuel leak which appears immediately after being wiped clean.
d. Running leak: A leak which flows steadily.
2. Classifieation as to Location.

a. Slow to heavy seeps occurring in open areas, such as the surfaces of the
winz or wheel well which are exposed to the air stream in flight, are leaks
which do not constitute a flight hazard. Such leaks need not be repaired
before flight, providing the condition causing the leak cannot result ina
leak of greater intensity after a flight is in progress. Seeps considered
permissible for flight should be inspected frequently to see that an increase
in tensity has not occurred.

b. Leaks which constitute a flight hazard.

1. A runninz leak and any leak in a confined area not exposed to the air
stream should be repaired before the next flight. (See Figure 7-3.)

6. Leak Detection.
a. External ILeak Detection After Fueling.
1. To be able to trace the leak from where it appears on the outer boundary
to its true source inside the tank, the exact point where the fuel is escaping

from the tank must be determined. Locating this point will help determine
from which fitting or seam the leak originaies.

2. By using an air gun to blow and evaporate fuel from the seams and crevices
of the leak area, the exact point where the fuel is escaping from the tank
may be more clearly defined.
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FIGURE 7-2 - FUEL LEAK CLASSIFICATION DIAGRAM

t

&-%" DIA

\RY

f A - STAIN
l/l DIA 4
| B - SEEP A<5DIA
3%=4'DIA ‘
, 6"MAX

C -~ HEAVY SEEP

D — RUNNING STAIN

AREA WHERE FUEL APPEARS TO
FL.OW OR RUN FOLLOWING CON-
TOUR OF SKIN WHEN THIS AREA
IS WIPED DRY.

FUEL WILL USUALLY BEGIN TO DRIP AFTER
REACHING THIS POINT.
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FIGURE 7-3 — TANK AREAS WHERE FUEL LEAK

REMOVE ONLY TOP INSPECTION
PLATES TO PERFORM
PERMANENT TANK REPAIRS,

LEAKS IN THESE AREAS SHOULD BE
REPAIRED BEFORE NEXT FLIGHT.
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4.

Small seep leaks can be traced with the raw edge of torn paper. The fuzzy
edge of torn paper adsorbs fluid and gives a good visual indication of the
presence of any fuel when brought in contact with suspected leak points.

After the leak has been traced to its exterior source and marked, drain
fuel from tanks.

b. Internal Leak Detection.

1.

4.

5.

It is very important that the {rue source of the interior leak be found in order
{0 make a permanent repair. The fuel tank is a network of seams, and fuel
may flow through or along a seam, or from one seamto another and may
channel a few inches or several feet to the point where it appears on the
external boundary of the tank.,

Enter the tank through the top inspection plates only (see Figure 7-3) and
inspect the sealant in the general area of the outside leak point. Look first
for bare seams, rivets, and bolts in difficuli-to-seal areas. Inspect sealant
for blisters, pin holes, cracks, splits, and loss of adhesicn. Mazrk all
flaws with masking tape.

Test each flaw inside the tank with 20 to 30 PSI air (filtered) line pressure
by holding the air nozzle against the flaw and check the outside leak point
closely for signs of fuel.

.

After testing g1l flaws in this manner, and if no leak source has been dis-
covered, apply bubble fiuid {o outside of tank and again apply air pressure
to flaws inside of tank.

See Figure 7-4 for suggested method of leak detection when a leak is sus~
pected around a rivet or when the above methods have been unsuccessful.

7. Leak Repair Procedure.

a. Temporary Repair of Fastener Ieaks.

1.

2'

3.

REVISED

Generally all leaks located in enclosed areas and running leaks in open
areas constitute a flight hazard. Fastener leaks in these categories may
be repaired temporarily by the application of a sealant fillet over the fas-
tener head on the fuel tank exterior.

In order for satisfactory temporary repair of a leak to be made at a fastener,
structural integrity must exist in the area of the leak.

Temporary repair procedure for fastener leaks.

a. Remove sufficient fuel to drop the fuel level below the leak.

b. Clean the head of the fastener and the adjacent surface with Turco 657
Wipe Solvent, or equivalent, and dry throughly, Fastener head and
adjacent metal must be free from paint, dirt, and oil.

c. Apply 1/8 inch thick coat of PR 1422-B 1/2, B2 or CS3204~-B 1/2,B2 over
the head and around the fastener.

d. Cure the sealant until firm and rubbery.
e. Refill the tanks and carefully examine the repair periodically. If leak

reoccurs, remove the sealant and either make a new temporary
repair or make a permanent repair.
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b. Permanent Leak Repair.

1.

If the leak source is determined to be around a rivet or threaded fastener, the
repair procedure shall be to restrike the rivet or retorque the fastener to the
maximum torque valve permitted. Any rivet can be restuck only once. If the
leak continues, the rivet must be replaced. Repair any sealant damage due to
the restriking or retorquing operation.

Remove sealant in immediate area of leak source using a sharp non-metalic
tool; a chisel-shaped formica tool is suggested. Bevel or slope end ends of
existing sealant so that the new sealant canform a continuous and smooth tie-in.

Thoroughly clean repair area using a metal cleaning solvent to allow good
adhesion. Wash one small area at a time. Then dry with a clean cloth before
the solvent evaporates to prevent redisposition of oil and dirt on the surface.
Always pour the solvent on the washing cloth to prevent contamination of the
solvent supply.

Cleaned arez must be thoroughly dried by blowing filtered air over the im-
mediate area until there is no possibility of solvent or fuel entrapment under
adjacent sealant. .

Apply sealant as required for repair (See Figure 7-1). Repaired fillets must
be blended into existing fillets and worked with a filleting tool as required.

Allow all repaired sealant to cure to.a tack-free condition, and apply two brush
coats of PR 1005-L to the repaired area.

Recheck for leaks by applying a coating of Turco leak detector to the outside
of the sealed tank with the tank cap and vent closed as the tank is pressure
tested with 2 psi of filtered air for a minimum of 30 minutes. Do not exceed
2 psi pressure. Leaks will-be indicated by the presence of bubbles in the Turco
leak detector.

FIGURE 7-4 — FUEL TANK LEAK DETECTION DIAGRAM

LEAK SOURCE

NOTE:

1. USE THIS METHOD WHEN
LEAK IS AT RIVET OR SCREW.

2. PAINT THE SUSPECTED AREA
ON THE INSIDE OF THE TANK
WiTH BUBBLE FLUID. REMOYE
ALL TRACES OF FUEL BEFORE

APPLYING FLUID.
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A.

SECTION V111
ELECTRICAL SYSTEM

GENERAL

The M 20 series aircraft have a 12-volt electrical system. A 50-amp, heavy-duty generator provides
adequate current so that, even when high electrical loads are placed on the system by multiple radios,
a rotating beacon, and navigational lights, the heavy-duty 33- or 35-amp battery will remain at full
charge. The 1962 M20C is equipped with 2 33-amp battery.

The battery on the M20C and D is located at the forward left~hand side of the firewall. The circuit
breakers, designed to relieve the electrical system of any over-loads, are located on the lower right-
hand side of the co-pilor's instrument panel, Thebatteryonthe M2UE & F 15 located aft of the baggage
compartment and is accessible through the radio access door.

The master switch for the electrical system is located at the top left-hand side of the instrument
panel.

TROUBLE SHOOTING

Malfunctions peculiar to the electrical system are listed in Table 6 along with their causes and sug-
gested remedies. When trouble shooting, check from the power supply to the item affected. If no
trouble is found by this method, the trouble probably exists inside an individual piece of equipment
which may then be removed from the airplane and an identical unit or units, tested and known to be
good. installed in its place.

1. Electrical Switches and Circuit Breakers.

Electrical switches and circuit breakers, located in the lower left and lower right instrument
panels, control the navigation and instrument lights, landing light, electric turn-and-bank indi-
cator, electric fuel pump, and other electrical components. The circuit breakers automatically
break the electrical circuit if an overload is applied to the system, thus preventing damage to
the electrical wiring. To reset the circuit breakers, simply push in the buttons. Allow suf-
ficlent time for cooling before resetting circuit breakers. When a circuit breaker has tripped
a second successive time, the cause of the overload should be determingd prior to attempting
to reset the circuit breaker.

2. Battery.

The battery should be maintained in a fully charged condition at all times, and the water level
should be checked at regular intervals; never add anything but distilled water. Do not overfill
as the electrolite will overflow and corrode the belly of the airplane. A hydrometer check should
be performed periodically to determine the percent of charge present in the battery (Refer to
Table 5.). A fully charged battery will not freeze. All connections must be kept clean and tight.
If the battery is not up to normal charge, recharge, starting with a rate of four amperes and fin-
ishing with two amperes. When cleaning the battery care must be exercised to avoid contamina-~
tion of the electrolyte.

REVISED NOVEMBER 1966 8-1
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NOTE: Quick charges are not recommended.
Battery Charging System.
The charging rate of the battery depends upon the condition of the battery and the voltage regu-
lator setting. With all loads off and the engine running at 2000 rpm or higher, the normal battery
charging rate will be 5 to 35 amperes.
If the charging current is considered excessive, check the following:
a. Charging rate should slowly drop to 10 amperes or less after 15 to 20 minutes of flight,
NOTE: A very low battery will take longer to show 2 drop in charging current.
b. Too high a voltage regulator setting will cause excessive heating and loss of water.
NOTE: Measure the voltage with a voltmeter at “*Batt’’ terminal of the voltage regulator.
At 80° F., the voltage should be 13.8 to 14.8. This voltage will be higher if the
temperature is less than 80° F, and lower if the temperature is higher than 80°F.
If charging rate is low, check the following:
a. The charging rate of a fully charged battery is normally from 1 to 4 amperes.
b. The regulator should not be considered defective because of a low charging rate until;

1. A voltmeter check indicates that the voltage at the *‘Batt” terminal is below require-
ments given in NOTE above.

2. A hydrometer check of the battery indicates that the battery is not fully charged. Refer
to Table 5 for hydrometer reading vs. battery charge percent.

Voltage Regulator.

See Figure 8-1 for voltage and gap settings.

SHOP NOTES
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TABLE 5 - HYDROMETER READING VS. BATTERY CHARGE PERCENT

Hydrometer Reading ** Percent of Charge
1280 100
1250 75
1220 50
1190 25
1160 Very little useful capacity
1130 or below Discharged

** Based on battery electrolyte temperature of 80° F.

If battery electrolyte temperature is below 80 °F, subtract 4 points from the hydrometer reading for every

10° F below 80° F. If the battery acid temperature is above 80° F, add 4 points to the hydrometer reading
for every 10° ¥ above 80°F ;

Example: Hydrometer reading (1260)

Battery electrolyte temperature (30°F)
Subtract 30° from 80° = 50° (5 x 4 = 20)
Correct reading (1260 — 20 = 1240)

SHOP NOTES
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FIGURE 8-1 — VOLTAGE REGULATOR SETTING CHART

CUTOUT
RELAY

REGULATOR

#1119224 DELCO REMY YOLTAGE REGULATOR

GAP SETTINGS

CURRENT REGULATOR

CUTOUT RELAY YOLTAGE REGULATOR
AR | POINT CLOSING AIR AR
GAP | OPENING | VOLTAGE GAP GAP
,020 020 11,8-13.5 075 075
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TABLE 6 — ELECTRICAL SYSTEM TROUBLE SHOOTING

BATTERY
TROUBLE CAUSE REMEDY
Discharged battery. Battery worn out. Replace battery.

Charging rate not set
right.

Reset (Refer Lycoming Manual).

Discharging rate too great.

Remove load when generator is not
charging and reduce use of starter,
etc., on ground; use external power
whenever possible.

Standing too long.

Remove and recharge battery.

Equipment left on
accidentally.

Remove and recharge battery.

Impurities in electrolyte.

Replace battery.

Short circuit (ground) in
wiring.

Check wiring.

Broken cell partitions.

Replace battery.

Insufficient electrolyte.

Maintain electrolyte level.

Heavy discharge.

Remove loads when generator is not
charging.

Sulfation due to disuse.

Long slow charge for 60-100 hours at
1/2 regular charging rate.

Impurities in electrolyte.

Replace battery.

Low charging rate.

Adjust voltage regulator.

Cracked cell jars.

Hold-down bracket loose.

Replace battery and tighten.

Frozen battery.

Replace battery.

Compound on top of
battery mels.

Charging rate too high.

Reduce charging rate by adjusting
voltage regulator.

Electrolyte runs out of
vent plugs.

Too much water added to
battery and charging rate
too high.

Drain and keep at proper level and
adjust voltage regulator.

Excessive corrosion inside
container.

Spillage from overfilling.

Use care in adding water.

Vent lines lezking or
clogged.

Repair or clean.

Island Enterprises
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TABLE 6 (Continued)

not charged immediately.

TROUBLE CAUSE REMEDY
1 Charging rate too high. Adjust voltage regulator.
Battery freezes. Discharged battery. Replace battery.
Water added and battery Always recharge battery for 1/2 hour

following addition of water in freez-
int weather.

Leaking battery case.

Frozen.

Replace battery.

Battery polarity reversed.

Connected backwards on
airplane or charger.

Battery should be slowly discharged
completely and then charged correct-
ly and tested.

Battery consumes excessive | Charging rate too high. Correct charging rate.
water (in all cells). &8 8 se
Battery consumes excessive | Cracked jar. Replace battery.
water (one cell only).

GENERATOR

| Generator operating within
rated speed range but volt-
age output low.

1f the voltage is low, gen-
erator is operating on resi-
dual magnetism.

Check for loose or high-resistance con-
nections; clean and tighten.

Loose or high-resistance
electrical connections.

Clean and tighten all electrical con-
nections.

Brushes excessively worn.

When brush wears down to 1/2 inch,

replace with new one.

Caution: Do not use abrasives of any
description in seating brushes.

Brushes binding in the
brush box.

The brushes should be a free fit with-
out excessive side play in the brush
boxes. Binding brushes and brush box-
es should be wiped clean with a cloth
moistened in Varsol or unleaded gas-
oline.

Excessive side play of
brushes in brush box.

Replace the brushes as outlined above.

Brushes not properly
seated.

Reseat brushes as outlined above.

Low brush spring tension.

Brush spring should bear centrally on

top of the brushes, insuring full brush®
contact with the face of the commuta-

tors.

Dirty commutator.

Clean the commutator with a cloth mois-
tened in Varsol or unleaded gasoline.
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TABLE 6 (Continued)

TROUBLE

CAUSE

REMEDY

Scored or pitted
commutator.

Turn down commutator or replace.

Shorted or open armature
cells,

Replace renerator or armature.

Improper operation of
voltage regulator.

Adjust regulator or replace.

Generator operating with-
in rated speed range but
voltmeter indicates zero.

Wiring not properly
connected.

See electrical system wiring diagram.

Generator operating with-
in rated speed range, but
voltage output is erratic.

Unstable operation of the
voltage regulator. Same
as “Generator operating
within rated speed range
but voltage output low'”,
above.

Replace voltage regulator. Use remedy
under *Generator operating within rated
speed range but voltage output low,
above.

Excessive sparking at
generator brushes.

Same as ‘‘Generator oper-
ating within rated speed
range but voltage output
low,” above.

Use remedy under ‘‘Generator oper-
ating within rated speed range but volt-
age output low”’.

Generator operating with-
in rated speed range but
system ammeter or load~
meter reads off scale.

Generator field magnet-
ized in the wrong direc-
tion.

Flash field with 2 jumper wire on
regulator ‘between generator and bat-
tery.

System ammeter fluctuates
excessively when indicat-
ing full rated load.

Generating system is
overloaded.

Check the system for abnormal loads.

Improper operation of
generator reverse-cur-
rent relay.

Readjust to operate properly.

Loose connections.

Tighten connections.

Burned-out system
ammeter or line fuse.

Discharged battery.
Defective wiring.

Replace with fully charged battery. Re-
Replace all defective wiring.

STARTER

Motor fails to operate.

Low battery charge.

Check and recharge if necessary.

Defective or improper wir-
ing or loose connections.

Refer to electrical wiring diagram and
check all wiring.

Defective starter solenoid
or control switch.

Replace faulty unit.
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TABLE 6 (Continued)

TROUBLE

CAUSE

REMEDY

Binding, worn, or improp-
erly seated brush, or
brushes with excessive
side play.

Brushes should be a free fit in the
brush boxes without excessive side play.
Binding brushes and brush boxes should
be wiped clean with a gasoline-mois-
tened cloth. A new brush should be
run-in antil at least 50% seated; how-
ever, if facilities are not available for
running-in hrushes, thenthe brush should
be properly seated by inserting a strip
of No. ,0000 sandpaper between the
brush and commutator, with sanded side
next to brush. Pull sandpaper in the
direction of rotation, being careful to
keep it in the same contour as the com-
mutator.

Caution: Do not use coarse sandpaper
or emery cloth. After seating, clean
thoroughly to remove all sand amd
metal particles to prevent excessive
wear. Keep motor bearing free from
sand or metal particles.

Dirty commutator.

If commutator is rough or dirty, smooth
and polish with #0000 sandpaper. If too
rough and pitted, remove and turn down.
Blow out all particles.

Shorted, grounded, or
open armature.

Remove and replace with an armature
known to be in good condition.

Grounded or open field
circuit.

Test and repair if possible or replace
with a2 new part.

Low motor and cranking

speed.

Worn, rough, or improp-
erly lubricated motor or
starter gearing.

Disassemble, clean, inspect, and re-
lubricate, replacing ball bearing if
worn.

Same electrical causes as
listed under *“*Motor fails
to operate’’.

Same remedies listed for those mal-
functions.

Excessive arcing of motor
brushes.

Binding, worn, or improp-

-erly seated brush or

brushes with excessive
side play.

See information above dealing with rhis
malfunction.

Dirty, rough, pitted, or
scored commutator.

Clean as outlined above.

Excessive wear and arcing
of motor brushes.

Rough or scored
Commutator.

Remove and turn down commutator on
lathe.

Il

Armature assembly not
concentric.

Reface commuraror.
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TABLE 6 {Continued)

ELECTRIC GEAR

TROUBLE

CAUSE -

REMEDY

Gear will retract but red
indicator light (press-to-
test) will not show.

Bulb burned out in red
indicator light. Broken
wire in indicator-light
circuit. Up-limit switch
inoperative.

Replace burned out bulb. Check indi-
cator-light circuit and/or the down-
limit switch.

Incomplete Retraction—
Gear retracts to an inter-
mediate position and
stops short.

Bind in gear retraction
system because gear is
out of rig. Malfunction
in gear electrical cir-~
cuit, inoperative actu-
ating motor, or weak
battery.

Refer to Section V for landing gear
rigging procedure description. Examine
all movable retraction system parts
for proper lubrication and freedomfrom
binding. Check for actuator worm gear
binding and lubricate as needed. Any
malfunction can cause the 25-amp land-
ing gear circuit breaker to trip. Check
gear electrical circuit for loose con-
nections, broken wires, or defective
relay switches. Recharge battery if
necessary.

Gear will not retract at

or above 80 mph IAS
(M20C&D).

Gear will not retract at or
above 70 mph IAS (M20E & F?

Insufficient airspeed,
pressure switch inoper-
ative, or circuit breaker
tripped.

Check pitot tube and line for obstruc-
tions. Examine pressure switch for
proper adjustment and operation. Reset
circuit breaker.

Gear will extend but green
indicator light (press-to-
test) will not show.

Bulb burned out in green
indicator light. Broken wire
in indicator-light circuit.
Down-limit switch is inop-
erative.

Replace burned out bulb. Check indi-
cator-light circuit and/or the down-
limit switch.

Actuating motor extends
gear to anintermediate
position 2nd stops.

Same causes as listed with
‘‘Incomplete Retraction’”
above.

Same remedies as listed with *“Incom-
plete Retraction’ above.

Actuating motor will not

Same causes as listed with

Same remedies as listed with *Incom~

initiate extension. “Incomplete Retraction’” | plete Retraction’” above. Also, check
above. circuit breaker.

Gear will extend manually s . . : -

but green indicaror light Gear switch is not in down | Place gear switch in down position.

(press-to-test) will not
show.

position. Bulb burned out
in green indicator light.

Replace burned out buib.

Manual cranking will not
lower gear.

Drive-connector is out of
rig. Sheared female spline
in drive-connector.

Adjust control-cable tension at drive-
connector lever. Replacedrive~connec-
tor assembly if female spline is stripped.

REVISED NOVEMBER 1966
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FIGURF 8.7 — FI FCTRICAI SYSTEM DIAGRAM (1962 M20C S/N 1940-2296.
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riuvUKE 8-3 — ELECTRICAL SYST_EM DIAGRAM (1963 M20C S/N 2208, 42006, 2477 thry £044)
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FIGURE 8-4 — ELECTRICAL SYSTEM DIAGRAM (1963 M20D $/N 101-200)
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FIGURE 8-6 — ELECTRICAL SYSTEM DIAGRAM (1964 M20C S/N 2657 thru 2741; 2743 thru 2806)
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FIGURE 8-7 — ELECTRICAL SYSTEM DIAGRAM (1964 M20D S/N 202 thru 251)

NOTE: ALL ITEM NUMBERS ARE UNDERLINED (REFER TO ELECTRICAL EQUIPME
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FIGURE 8-8 — ELECTRICAL SYSTEM DIAGRAM (1964 M20E S/N 104 thru 230 ["S/N 101 thry 103 differs only in minor details™|)
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FIGURE 8-9 — ELECTRICAL SYSTEM DIAGRAM (1964 M20E S/N 231 thru 399; 401 thru 469)
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FIGURE 8-10 — ELECTRICAL SYSTEM DIAGRAM (1965 M20C S/N 2742, 2807 thru 3184)
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FIGURE 8-11 —~ ELECTRICAL SYSTEM DIAGRAM (1965 M20D S/N 252 thru 259)
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FIGURE 8-12 — ELECTRICAL SYSTEM DIAGRAM (1965 M20E S/N 400, 470 thru 831)
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FIGURE 8-13 — ELECTRICAL SYSTEM DIAGRAM (1966 M20C S/N 3185 thru

3466)
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FIGURE 8-14 — ELECTRICAL SYSTEM DIAGRAM (1966 M20D S/N 260 & ON)
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FIGURE 8-15 — ELECTRICAL SYSTEM DIAGRAM (1966 M20E S/N 514, 832 thru 1308)
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FIGURE 8-16 — ELECTRICAL SYSTEM DIAGRAM (1967 M20C&E S/N 670001 & ON)
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ELECTRICAL EQUIPMENT LIST (M20C, D & E)

NOTE: ltem numbers refer to underlined numbers on ELECTRICAL SYSTEM DIAGRAMS

ITEM

Generator

Voltage Regulator

Circuit Breaker-Generator
Battery

Switch-Generator
Switch-Master

Starter

Switch-Ignition and Starter
Clircuit Breaker-Gear Warning
Light-Gear Waming (Green)
Switch-Gear Warning

(Retr. Handle)

Switch-Gear Warning
(Throttle)

Horn-Gear Waming
Light-Gear Waming (Red)
Circuit Breaker-Fuel Pump
Switch-Fuel Pump
Pump-Fuel Electric

Circuit Breaker-Frel Gauge
Gauge-Fuel Quantity
Switch-Fuel Gauge

Gauge Unit-Fuel Tank, Right
Circuit Breaker-Stall
Waming

Indicator-Safe Flight

(Stall Warning)

Pre-Stall Warning Switch-
Lift Detector

Circuit Breaker-Turn and Bank
Indicator-Turn and Bank
Circuit Breaker-Nav. Lights
Switch-Navigation Lights
Lights Assembly-Wing

Light Assembly-Tail

Circuit Breaker-Landing Light
Switch-Landing Light
Light-Landing

Circuit Breaker-Panel Lights
Rheostat (251r)-Panel Lights
Light-Panel Assemblies
Lamp Compass

Lamp-Fuel Selector

Circuit Breaker-Dome I.ights
Lights and Switch Assembly
Dome

Ammeter

Solenoid-Starter
Magneto-Left

Magneto-Right

REVISED NOVEMBER 1966
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QTY. RATING MANUFACTURER MODEL/PART NO.

P ot b ek fd ek ek b et b et b e ek b ek b b pb peb b

e

Pt b b B pb b b b pd ek R b pd b b

bt b ks

50A
S0A
50A
35A
55A
S5A

5A
.08A
3A

25A
JA
.08A
5A
40A
1.5A
S5A

40A

S5A

2A
4.2W
10A
40A
1.6A
1.15A
35A
S55A
100w
SA

63A
.08A
.08A
10A

1.15A
0.60A

Delco Remy
Delco Remy
Wood
Auto-Lite

Delco Remy
Bendix
Klixon
Dialco

Micro

Micro
Edwards
Dialco
Klixon
Micro
Bendix
Klixon
AC
Micro

AC
Klixon
Safe Flight

Safe Flight
Klixon
Schwein
Klixon
Miero
Grimes
Grimes
Klixon

Klixon
Clarostat
Grimes

Dialco
Klixon

Grimes

AC

Delco Remy
Bendix
Bendix

1101915
1119224C
2350

R-35
AN3022-2
AN3023-2
1109689
10-126690-1
PSM-5N
VM911-M-3A

BZ-7-RWT80

BZ-T-RQIT
319

VM911-M-2A

PSM-5N

AN3021-2 (511TS1-2)
476087

PSM-5N

5643860

AN3021-3 (511TS1-3)
5641991

PSM-5N
164-R

C-46001
PSM-2N
NS27200-A1
PSM-10N
AN3021-2 (511TS1-2)
A1285
A2064-12
PSM-35N
AN3021-2
#4537
PSM-5N
#25-25
Al425-R

330
83B1310-117
PSM-10N

B3555-A-93
1502373
001464
S4LN200
S4LN204

8-27



NO.

8-28

ITEM

Vibrator-Starting
Switch-Starter Solenoid
Cutout

Voltmeter-Tum and Bank

Cigar Lighter

Heated Pitot Cir¢unit Breaker
Rotating Beacon Circuit
Breaker

ADF Radio Circuit Breaker
(For ADF-29)

ADF Radio Circuit Breaker
(For ADF T-12)

Fuse and Fuse Retainer

Loud Speaker
Pitot-Optional

- Rotating Beacon-Optional

Radio-Optional

ADF Radio-Optional
Receptical-External Power
Solenoid
Connector-Electric Plug

Indicator-Carburetor Air Temp.

Probe-Temperature Sensing

Adaptor-Electrical

Accessory to Cable

Power Relay

Bulb-0il Temperature

Plug-Connector

Clamp-Cable

Probe-Cylinder Head Temp.

Adaptor

Switch-Master

Shunt

Speaker-Radio

Light-Landing

Circuit Breaker-Radio

Circuit Breaker-Radio
(For ADF-T29)

Circuit Breaker-Radio
(For ADF-T12)

Circuit Breaker-Instrument

and Dome Light

Circuit Breaker-Instrument

Circuit Breaker-Ignition

Circuit Breaker-Landing Light

Circuit Breaker-Navigation
Light

Circuit Breaker-Rotating
Beacon

QTY. RATING MANUFACTURER

1

b s

- e

Pt bd d b b

[Sry

b B b DD bk bed ped et ped pnd ek b b

3A
40A
8A
10A
10A
2A
5A
10A

8A
6.62A

5A

10A
20A

5A
10A

Bendix

Micro

Weston Elec.
Inst. Corp.
Balcamp
Klixon

Klixon
Klixon

Klixon
Little Fuse

Oxford
Aero Instrument
Grimes

Delco Remy

Richter
Richter

Cutler-Hammer

Weston Elect.
Jensen
G.E. or Equiv.
Klixon
Klixon

Klixon
Klixon
Klixon
Klixon
Klixon

Klizon

Klixon

Island Enterprises

MODEL/PART NO.

- 10-87998-1

AN3021-2 (511TS1-2)
840 (or Equiv.)

#4-2272
D-7270-5-10

D-7270-5-10
PSM-2N

PSM-5N
10 AMP 31101Q
and 155020A
46 AMS

P.H. 502-12
G-8400-8-12 or
D-7080-1-12

AN2552-3A
001464
AN3106-14S-1S
C-12

B-5

AN3057-6

6041H34B
ANS5525-1
AN3106A-125-38
AN3057-4
ANS5546-1
AN4076-1
AN3027-2
105918
P4-w
4522
PSM-10N
PSM-2N

PSM-5N
PSM-5N
PSM-5N
PSM-10N
D7270-5-20
D7270-5-5

D7270-5-10



NO.

84
85

86
87
88

89
90

91
92
93
94
95

96
97
98
99

100
101
102
103
104
105

106

107
108
109
110
i1

112
113
114
115
116
117
118

119

120
121
122
123
124
125
126
127
128
129

ITEM

Circuit Breaker-Fuel Pump
Indicator Lights-High and
Low Vacuum

Cluster Gage

Circuit Breaker-Buss Bar
Switch-Landing Gear
Warming-Throttle
Indicator-Turm and Bank
Switch-Press to Test
High and Low Vacuum
Fuse and Fuse Retainer

Fuse and Fuse Retainer
Fuel Quantity Transmitter~
Left

Connector-Electric Plug

Vacuum Switch
(High and Low Vacuum)

Indicator-Carburetor Air Temp.

Connector-Electric Plug
Circuit Breaker
Circuit Breaker

Light Assembly-Wing, Red
Light Assembly-Wing, Green
Switch-Ignition and Starter
Speaker-Radio

Cluster Gauge

Switch Alt. Air Waming
(Alt. Air Control)

Indicator Lamp

Electric Fuel Pump
Circuit Breaker-Fuel Pump
Electric Fuel Pump
Cluster Gauge
Connector-Cluster Gauge

Cluster Gauge

Cluster Gauge

Speaker

Rheostat Panel Lights
Lights-Panel Assemblies
Light & Switch Assy-Dome
Cluster Gage

Cluster Gage

Rheostat Post Lights
Starter Vibrator

Light Assy-Tail

Power Relav

Terminal Strip

Turn Coordinator

Turn Coordinator

Shunt

Homn—Dual Warning
Switch—Ignition & Starter

REVISED NOVEMBER 1966

QTY. RATING MANUFACTURER

1

s WPy SRS

= g b b

As

needed

1

1
i
1
1

1
1

b pd b b ekt

[ b R b e e ek

Jood ok ok b ot ok Pt bt et

SA
.08A
0.1A
S0A
10A
3A
10A

10A

Klixon

Garwin
Garwin

Wood

Micro
Garwin

SwitchCraft
Littlefuse

Littlefuse

AC

Garwin
Garwin

(See Notes 31 and 32)
(See Note 32)

1.6A
1.6A

0.1A

25A
.08A

5A
10A
SA
0.1A

Island Enterprises

Grimes
Grimes
Bendix
Dare

Garwin

Micro
Dialco

Dukes Ast. Co.
Klixon
Dukes Ast. Co.
Garwin

Garwin
Garwin
Tramm
Qhmite
Grimes
Grimes
Garwin

Garwin

Ohmite

Garwin

Grimes
Cutler-Hammer
Kulka

Brittain Ind.
Brittain Ind.
Garwin
Safe-Flight
Bendix

MODEL/PART NO.

D7270-5-5

23-602
22-166-01
2350

V3-1 (AN3234-1)
23-323-01

974-TF

10 AMP 311010
and 155020

10 AMP 311010
and 155020

5642354
MS 3108B 10
SL-38

22-1280-04
22-995-04
AN3106B-148-23

Al1285-R-12
A1285-G-12
10-126680-2
721120 (V5F43)
22-166-04-A -

V3-1 (AN3234-1)
39-14-371
7538-XP12
7538-XP51
4140-00-19
D7270-5-10
4140-00-21
22-166-05-A
AN3106B-18-85
AN3057-10
22-166-010
22-166-09
SP-1
919006-1
A-1425A-1-12
B-3555A-89
660100
22-169-07
660099
22-169-08
919006-501
31-324
A-2064-1777
6041H231
599-2002-6
TC100-12
2900TC100-12
12-370-60

283
10-357201-1



NOTES
(ELECTRICAL SYSTEM DIAGRAN N20C v i

1. All splices are AMP knife disconnects or equivalerr,

2. All circuit breakers are of a trip-free type

3. All terminals are ANG39 (or equivaients, or wire euds are soldescdt togebe-.

4. All unshielded cable is to conform to Spec MIL-W-3085 (¢~ Note 24,

S. Al terminals will be of a preinsulated type or will he insilared with, vinyl mbing  Ampsitlaion
£325134 may be used on #; tenininals; ampsulation £325137 mav be usod on -2 rerminals

6. Deleted

7. Leads without dash numbers arc furmshed with the aquipient cencecned.

8. Plastic resin-core solder is used.

9. Deleted

10. “F'* symbol indicates grounding through frame «no wiras:,

i, - > ** symbol signifies a knife discomiect

12, Connect optional equpment wires to power source ouly whein optional 2qipient 12 nstalled  In-
sulate terminals with Scotch £33 tape when terminzls are nor connecied

13. Install items 49 or 30 (circuit breakers) only wheu heated pitor or rorating beacon s installed

14.. 15.. 16.. 17.. 18, Deleted

19. Wires. knife disconnects. gage. probe. and gage connectors a~e suppiied in Ricter Carburctos Hear
Probe Kit.
20.. 21., 22.. 23, Deleted

24. All #18 shielded electrical cable is to corform to specification MIL.-C-7078 fype 2.
25.. 26.. 27. Deleted

28. 3pare parts replacement for -38 wire should also include - 137 wire. (3 N 1701-1851 x 1833~1939;,
29. Spare parts replacement for -48 wire should also include - 144 wire. (3 N 1701-155] x 1833~ 19395,
30. An external power supply plug installation is available as cprional equipment.

31. This circuit breaker is for ome Xav/Cown uuit only. Do not add other equipinent to this cireun

32. Deleted

33. Install ANP 32446 knife disconnect to shielding on each end of -189 or -218 wire from 1.00" 1o 1.50°
from terminal ends of inner wire.

34. Shielding from wires -19. -20. and -21 is connected together in receptical ANG59-5 and connecred
to ground terminal of item 8§ (magneto switch).

35. Shielding from wires -150. -151. and -152 is connected together in receptical ANG59-5 and is con-
nected to ground terminal of item 8 or item 102 (magneto switches),

36. Autolite R-35 battery is interchangeable with R-33 and may be used as spare parts replacement on
prior M20B and M20C models.

37. The high and low vacuum warnping lights. with their wiring and switches. are optional equipment on
the M20D. and are to be installed only in conjunction with the vacuum system installation.

38. Install AMP 327217 ampsulation (0.5 long) and AMP 327216 ampsulation on soldered connections
at gear warning lights. and cover with AMP 327219 ampsulation (0,75 long)-effective M20C (3, N
2657 & ON); M20E (SN 231 & ON). Also install AMP 327217 ampsulation (0.5'" loug) and AMP
327216 ampsulation on soldered connections at the vacuum warning lights—effective M20C (& X 3185
& OXN) and M20E {S.N 832 & ON.

39  The compass light shall be connected to the posi-light rheo=tat when optional post lights are installed.
The -230 wire. when not attached to thepost lights. will be insulated at the knife disconnect with AMP
327217 ampsulation and also string tied with Airtex (Class 2 string,

40. The following pairs of wires will be twisted together counter-clockwise with 2 minimum of three (3)
wraps per foot. (Effective M20C S/N 3287 & ON. M20D $/X 25C & ON, M20E 3/N 951 & ON):

Wires -267 & -91 Wires -2614& -5
-262 & -92 -253 & -90
-268 & -64 -269 & -89
-270 & -50 -274 & -94
-266 & -61 -272 & -93
265 & -62 -273 & ~141
=261 & ~140

4]1. Use 919012 overhead light as replacement part on M20B S N 1701-1851: 1653-1939, M20XC > X 1532
1940 & ON: M20D S/X 1. 101 & )N; M20E S/N 101 & ON. Use 919012-501 overhead light on M203
S/N 1701-1851, 1853-1939; M20C S/N 1852. 1940-3184: M20D S/N 1. 101-259; M20E & N 101-831.
Use 919012 overhead light on M20C S/N 3185 & ON. M20D 5/X 260 & ON. and M20E 5N 832 & OXN.
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42.  Item No. 125 may be used to replace Item No. 89 without changing wires or connector. (Effective
M20C /N 3185 & ON; M20D 57N 260 & ON; M20E 3/ 832 & ON.

43. The polarity of wires 800007-180 and -181 is not tritical.

44, On M20C, S/ 670001 & OX. and M20E, $/N 670001 & ON, wire 800007-143 connects to positive lead
from Brittain turn coordinator Item No. 126.

45. Garwin shumt part no. 22-370-60 replaces shunt part no. 105918, effective M20C, S/N 670001 & ON,
and M20E, S/N 670001 & ON.
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FIGURE 8-17 — ELECTRICAL SYSTEM DIAGRAM (1967 M20F S/N 660003 & 670001 & ON)
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NOTE. Item numbers refer to underlined numbers on M20F ELECTRICAL SYSTEM DIAGRAMS

NO. QTY. RATING MANUFACTURER MODEL/PART NO.

1

5

LV wt

O 00~ (=N

ELECTRICAL EQUIPMENT LIST

ITEM
Generator 1
Regulator—Voltage 1
Vibrator—Starter 1
Battery- 1
Relay—Power 1
Gage—Cluster 1
Starter 1
Probe—0Qil Temp. 1
Plug—0il Temp. Probe 1
Light—Warning {Gear Down) 1
Switch—Gear Warning Handle 1
Clamp-Cable (Qil Temp. Plug) 1
Probe—Cly. Head Temp. 1
Light—Warning (Gear up) 1
Light—Warning (High Vacuum) 1

Light—Warning (Low Vacuum) 1

Adapter—Cylinder Head Temp. 1
Probe

Switch—Master i
Shunt 1
Trans.-Fuel Qty. (L Tank Inbd.) 1
Trans.-Fuel Qty. (R Tank Inbd.) 1
Switch—Gear Warning

Throttle switch with actuator 1
Turn Coordinator 1
Switch—Warning pre stall 1
Fuse & Fuse Retainer 1
Fuse & Fuse Retainer 1
Light—Landing 1
Relay—-QOver Voltage 1
Switch—Warn (Hi & Low Vacuum) 1
Light—Position {(Red) 1
Light—Position (Green) 1

REVISED NOVEMBER 1966
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(M20F)

12V
50A
2.15A
12V
35AHR
12V
0.67A
0.1A

12v
0.08A
12V
0.08A
12V
0.08A

Delco Remy

Delco Remy
Garwin

Rebat
Cutler-Hammer

Garwin
Mooney P/N
Prestolite

e ]

Dialco

Mirco

Dialco
Dialco

Dialco

Mirco

Garwin
A-C
A-C

Mirco
Brittain

Safe Flight
Mooney P/N
Littlefuse

Littlefuse
GE or Equiv.

RBM
Mooney P/N
Garwin
Grimes
Mooney P/N
Grimes
Mooney P/N

1101915

1119224C
31-324

R-35
6041H231

22-169-07-1
660114

MZ4206
ANS5525-1
MS3106A-125-35
VMI11M-3A

BZ-7RWTBO
MS-3057-4B
AN-5546-1
VM9I11M-2A

VMI11IM-2A
VM911M-2A
AN4076-1

512TS1-2
MS35059-22
22-370-60
Vi3-1

JV-5
820166

C-46001
800218
311010
155020
311010
155020
4522

136-8

800165
22-1280-04
A1285-R-12
800223~Basic
A1285-G-12
800223-501
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NO.

32

33
34

35
36

37
38

39
40

41
4
43
44
45
47
43
49
50
51
52
53
54
55
56
57
58
59
60
61

ITEM
Light—Position-tail

Switch—Ignition and Starter
Switch—Warning

(Alt. Air Control)
Light—Panel (left)

Light—Panel (Right)

Compass
Light—Fuel Selector

Speaker
Light—Warning

(Alt. Air Control)
Pump—Electric Fuel

Solenoid—Starter

Magneto—L eft
Magneto—Right
Plug—Cluster Gage
Rheostat—Panel Iights

Rheostat—Post Lights
Lighter—Ciger
Light—Dome

Circuit Breaker—Generator
Circuit Breaker—Buss Bar
Circuit Breaker—Pre Stall
Warning
Circuit Breaker—Inst. & Dome
Lights
Circuit Breaker—Cluster Gage
Vacuum Warning
Circuit Breaker—Gear Waming

Circuit Breaker—Torn Coord.
Circuit Breaker—Ignition &
Cigarette Lighter

Circuit Breaker—Audio Cont.
Circuit Breaker—-Radio

Circuit Breaker—Radio

Circuit Breaker—Radio

8-34

QTY.
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L Y Y

RATING MANUFACTURER

0.58A
12v
50A
50A
5A

5A

2A
10A
2A

Grimes

Mooney P/N

Bendix
Mirco

Grimes
Mooney P/N
Grimes
Mooney P/N
Airpath
Dialco

Tramm
Dialco

" Dukes

Delco Remy

Bendix
Bendix

Ohmite
Mooney P/N
Ohmite
Mooney P/N
Balcamp

Grimes

Wood

Wood
Klixon
Mooney P/N
Klixon
Mooney P/N
Klixon
Mooney P/N
Klixon
Mooney P/N
Klixon
Mooney P/N
Klixon
Mooney P/N
Klixon
Mooney P/N
Klixon
Mooney P/N
Klixon
Mooney P/N
Klixon )
Mooney P/N

Island Enterprises

MODEL/PART NO

A2064-1777

.300224

10-357210-1
J3-1

JvV-5
Al425A-1-12
919012—Basic
Al425A-1-2
919012—Basic
C-2350-DL-4VF

203-1310-01117-201

SP-1
39-14-373

4140-00-19A
001466

S4L.N200
S4LN204
MS3106A-18-85
H-8-F2-352A
919006-1
H-8-F2-352A
919006-501
4-2272

B-3555A-89

109-250-101
109-250-101
PSM-5N
919000-5
PSM-5N
919000-9
PSM-5N
919000-9
PSM-5N
919000-9
PSM-2N
919000-5
PSM-10N
919000-13
PSM-2N
919000-5
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ITEM

Circuit Breaker—Gear Cont.

Circuit Breaker Switch
Glide Slope

Circuit Breaker Switch
Mark Beacon

Circuit Breaker Switch
Heat Pitot

Circuit Breaker Switch
A-C Light

Circuit Breaker Switch
Landing Light

Circuit Breaker Switch
Position Lights

Circuit Breaker Switch
Fuel Pump

Horn—Dual Warning

Pitot-Heated
Light—Anti Collision

Relay—External Power

Buss Bar—\ain

Buss Bar—Auxiliary

Buss Bar—-Power

Buss Bar—Radio

Terminal Strip~—~Shunt Lights

Light Warning—~Generator
Clamp—Cable (Cluster Gage)

Connector—Alt. Air
Speed Clip—Alt. Air light

Circuit Breaker—Gear Actuator

Switch—Up Limit (w/actuator)

Switch—Down Limit
{w/actuator)

Switch—Gear Safety

Switch—-Gear Control
Relay—Gear Up

Relay—Gear Down
Actuator—-Landing Gear
Receptical-External Power

Trans.—Fuel Qty. (L. Otbd.)
Trans.—Fuel Qty. (R. Otbd.)

REVISED NOVEMBER 1966

QTY. RATING

1 5A

1 —_

1 —_—

1 10A

1 10A

1 20A
SA

1 10A

1 0.4A
0.3A

1 8.0A
12V

1 6.62A
12V

1 0.69

1 —

1 —_—

1 —

1 —_

1 —

1 0.08A

1 —_—

1 —_—

1 —_

1 25A

1 —_

1 —_—

1 —_—

1 —_—

1 0.50A
12V

1 0.50A
12V

- 12V

Island Enterprises

MANUFACTURER

Klixon
Mooney P/N
Klixon

Klixon
Klixon
Klixon
Klixon
Klixon
Klixon

Safe Flight
Mooney P/N
Aero-Inst.

Grimes

Cole-Hersee
Mooney P/N
Mooney P/N
Mooney P/N
Mooney P/N
Joy Mfg. Co.
Mooney P/N
Sloan

Mooney P/N

Dialco
Dialco
Klixon
Mirco

Mirco

Mirco

Mirco

Dukes
Mooney P/N
Mirco
Cutler-Hammer

Cutler-Hammer

Dukes
Mooney P/N

A-C
A-C

MODEL/PART NO.

PSM-5N
919000-9
D-7270-5

D-7270-5
D-7270-5-10
D-7270-5-10
D-7zzd-5-zo
D9270-5-5

D-7270-5-10

283

800185
R.H. 502-12
AN 5812
D-7080-1-12

24059
800012-11
800012-13
800012-7
800012-7
520077-251
919008
1065-R-F32
913067-—-Basic
MS3057-10B
7538-XP12
7538-XP51
D7271-8-25
DT-2R-A7
MCD2711
DT-2R-A7
MCD2711
3203-00
950161
1TL149-30
6041H50A

6041H50A
4196-00-1B

950158-501
AN2552-3A
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NOTES
M20F
(ELECTRICAL SYSTEM DIAGRAM)

Al splices are AMP knife disconnects or equivalent.
All circuit breakers are of a trip-free type.
All terminals are ANGS59 (or equivalent), or wire ends are soldered together:
All terminals will be of a preinsulated type or will be insulated with ampsulation or equivalent ma-
terial.
Wires without dash numbers are furnished with the equipment item.
“F** indicates grounding through frame (no wires).
¢ e 3 ** symbol indicates a knife disconnect.
All mil-spec. wires may have any revision letter.
Example: Mil-W-5086 may be Mil-W-5086A
The symbol * ABX” signifies opticnal equipment that may be installed as desired.
The following pairs of wires must be twisted together counter-clockwise with 2 minimum of three
wraps per foot:

Wires -085 & -086 Wires -139 & -138
-084 & -087 -097 & -105
-083 & -088 -098 & -099
-089 & -096 -050 & -114
-090 & -095 -106 & -111
-091 & -094 -107 & -110
-092 & -093 -108 & ~109

REVISED NOVEMBER 1966
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A,

SECTION I X
INSTRUMENTS

GENERAL

The instrument panel has been designed to provide functional location of all flight, radio, and engine
instrument groups.

All flight instruments are grouped on a shock-mounted panel directly in front of the pilot. They are
located in such a manner as to provide maximum efficiency for instrument cross-check, a most im-~
portant item for IFR flying. A radio panel is located in the center of the instrument panel and has
sufficient room for two radios. The glove compartment slot serves as a mounting area for a third
radio. Al of the engine instruments are grouped on the co-pilot’s panel.

TROUBLE SHOOTING

When trcuble shooting instruments having an electrical power source, check from the power supply
to the instrument affected. If no malfunction is found, the trouble probably exists inside the individual
instrument. The instrument then should be replaced by an identical instrument, tested and known to

‘be operating properly. See Table 7 for instrument trouble shooting procedures.

SHOP NOTES
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TABLE 7 — INSTRUMENT TROUBLE SHOOTING

TROUBLE

CAUSE

REMEDY

COMPASS

Excessive card error.

Compass not properly
compensated.

Compensate instrument.
Refer to Service Instruction M20-23.

External magnetic
interference or aircraft
structure magnetized.

Locate magretic interference and
eliminate if possible. Demagnetize
structure.

Excessive card
oscillation.

Improper mounting on
instrument panel

Align instrument.

Insufficient liquid.

Replace instrument.

Card Sluggish.

Weak card magnets.

Replace instrument.

Excessive pivot friction or
broken jewel

Replace instrument.

Instrument too heavily
compensated.

Remove excess compensation.
and compensate instrument,

Liquid leakage.

Loose bezel screws.
Broken cover glass.
Defective sealing gaskets.

Replace instrument.
Replace instrument.
Replace instrument.

Discolored luminous mark-
‘ings or damping liquid.

Age.

Replace instrument.

Defective light.

Burnt out lamp or broken
circuit.

Check lamp or continuity of wiring.

TACHOMETER
No reading on indicator | Broken Shaft. Replace shaft
(either permanent or inter-
mittent). Springs weak. Replace instrument.

Pointer oscillates

Rough spot or sharp

Repair or replace.

excessively. bend in shaft.
! Excessive friction in Replace instrument.
n | instrument.
;
9-2
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TABLE 7 — {Continued)

TROUBLE CAUSE REMEDY
ALTIMETER
Excessive scale error. Improper calibration Replace instrument.
adjustment.
Excessive pointer Defective mechanism Replace instrument.
oscillation.
High reading. Improper venting. Eliminate leak in static pressure sys-

tem

Setting knob is hard to
turn.

‘Wrong lubrication or lack
of lubrication.

Replace instrument.

Inner reference marker
fails to move when sefting
knob is rotated.

Out of engagement.

Replace instrument.

Setting knob setscrew
loose or missing.

Excessive vibration.

Tighten instrument screw, if loose.
Replace screw, if screw is
missing.

Cracked or loose cover
glass.

Excessive vibration.

Replace instrument.

Duli or discolored lumi-
nous markings.

Age.

Replace instrument.

Barometric scale and ref-
ernence markers are out of
synchronism with pointers

Shift in mechanism.

Reset pointers and recalibrate.

Barometric scale and ref-
ernce markers out of syn-
chronism.

Slippage of mating parts.

Replace instrument.

AIRSPEED INDICATO

R

Pointer of instrument
does not indicate
properly.

Leak in instrument case
or in pitot lines.

Check for leak and seal.

Pointer of instrument
oscillates.

Leak in instrument case
or in pitot lines.-

Check for leak and seal.

HEATED PITOT TUBE (IF USED)

Tube does not heat or clear
1tself of ice with swich ON.

Circuit breaker switch
tripped.
Defective breaker.

Reset.
Replace.

REVISED NOVEMBER 1966
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TABLE 7 — (Continyed

out.

TROUBLE CAUSE REMEDY
| Open circuit. Repair.
Excessive voltage drop be- Check voltage at pitot head.
L tween battery and pitot
head.
] Heating element burned Replace pitot head.

TURN AND BANK INDICATOR *

Pointer fails to respond.

Foreign matter lodged
in instrument,

Replace instrument.

No electrie circuit.

Check for voltage at instrument.

Incorrect sensitivity.

Misadjustment of sensi-
tivity spring.

Adjust by means of sensitivity spring

screw.

If this pulls the pointer from

zero, replace instrument.

center.

ment on panel.

Pointer does not set on Gimbal and rotor assembly Replace instrument.
zero. out of balance.
i Pointer incorrectly set on Replace instrument.
its staff.
0 Sensitivity adjustment Replace instrument.
pulls pointer off zero.
Vibrating pointer. Gimbal and rotor assembly | Replace instrument.
out of balance.
I Pitted or worn pivots or Replace instrument.
bearings.
In low temperature, point- Qil has become too thick. Replace instrument.
er fails to respond or does .
so sluggishly and with in- Insufficient bearing Replace instrument.
sufficient deflection. clearing.
Pointer sluggish in return- 0il or dirt detween damp- Replace instrument.
ing to _zero and does not ing pistons and cylinders.
set ofzéro when sation-
ary-
Excessive clearance be- Replace instrument.
il tween rotor and rotor
pivots.
Ball inclinometer does not Instrument out of align- Correct alignment.

*NOTE: Turn and bank indicatorshave been replaced byturn coordinators on all medels (1957 & ON). Refer
to Section VI for turn coordinator trouble shooting procedures.
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TABLE 7 — (Continued)

RATE OF CLIMB INDICATOR

Pointer does not set on
zero.

Aging of diaphragm.

Reset pointer to zero by means of
setting knob. Tap instrument while
resetting.

Pointer fails to respond.

Obstruction in static line.

Disconnzct all instruments connected
to the static line. Check individual
instrumente for leaks. Test lines for
leaks.

Pointer oscillates.

Ieaks in static line.

Disconnect all instruments connected
to the static line. Check individual
instruments for leaks. Reconnect in-
struments to static line and test instal-
lation for leaks.

I

Defective mechanism.

Replace instrument.

MANIFOLD PRESSURE INDICATOR

Excessive error at existing | Pointer shifted. Replace instrument.
barometric pressure.
Excessive error when Line leaking. Tighten line connections.

engine is running.

Sluggish or jerky pointer
movement.

Improper damping
adjustment.

Adjust damping screw.

Broken or,loose cover
glass.

Vibration or excessive
pressure.

Replace glass and reseat case.

Dull or discolored
luminous markings.

Age,

Replace instrument.

Incorrect reading.

Moisture or oil in line.

Disconnect lines and purge with air,

SHOP NOTES
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TABLE 7 ~ (Continued)

TROUBLE

PROBABLE CAUSE

REMEDY

DIRECTIONAL GYRO INDICATOR

Excessive drift in either
direction.

1965: Instrument air filter
dirty (high vacuum indica-
ted).

1966: Vacuum regulating
valve filter dirty (high vac-
uum indicated).

Excessive vibration
Insufficient vacuum.
If vacuum indication is be-

low 3.5 inches Hg, check
as follows:

1. Vacuum regulating valve
improperly adjusted.

2. Faulty vacuum gage

3. Pump failure

4, Vacuum line kinked,
leaking, or too long for

its diameter

Defective mechanism (wom
or dirty pivots and bearings)

Inspect filter. Replace if necessary.

Test with vibromete;, If amplitude is
more than .004 inch, examine shock
mountings and note whether connections
are pulling on instrument.

Correct for insufficient vacuum as fol-
lows:

1. Adjust vacuum regulating valve.

2. Check calibration of gage.

3. Repair or replace pump.

4. Locate and, if defective, replace or
repair vacuum line, Check for col-

lapsed inner wall of flexible hose.

Replace indicator,

Dial spins continuously in
one direction.

Operating limits have been
exceeded

Defective mechanism

Cage and reset the instrument with
the aircraft level.

Replace indicator,

GYRO-HORIZON INDICATOR

TROUBLE

PROBABLE CAUSE

REMEDY

Horizon bar fails to re-
spond.

1965; Instrument air filter
dirty ¢high vacuum indica-
ted),

1966: Vacuum regulating
valve filter dirty (high vac-
uum indicated).

Examine filter. Clean or replace if
necessary.
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TABLE 7 - {Continuved)

TROUBLE

Horizon bar fails to re-
spond. {Continued)

PROBABLE CAUSE

Insufficient vacuum —
resulting from the following:

1. Vacuum regulating valve
improperly adjusted

2. Faulty vacuum gage

3. Pump failure

4. Vacuum line kinked,
leaking, or too long for
its diameter

. REMEDY

————— e e e

Correct insufficient vacuum as follows:

1. Adjust vacuum regulating valve,

2. Cheek calibration of gage.

3. Repair cr replace pump.

4, Locate and repair. Check for col-
lapsed inner wall of flexible hose.

Horizon bar does not set-
tle.

Defective mechanism

Insufficient vacuum

Excessive vibration

Replace indicator.

Correct for insufficient vacuum as out-
lined above.

Test with vibrometer. If amplitude is
more than .004 inch, examine installa-
tion to determine whether flexible hose
connections are restricting movement of
instrument; examine shock mountings
and replace if necessary.

Horizon bar oscilates or
vibrates excessively.

1965: Instrument air filter
dirty (high vacuum indica-
ted).

1966: Vacuum regulating
valve filter dirty (high vac-
uum indicated).

Vacuum regulating valve
improperly adjusted

Faulty vacuum gage

Defective mechanism

Excessive vibration

Correct for excessive vacuum as fol-
lows:

Examine filter, and clean or replace
if necessary,

Adjust vacuum regulating valve,

Check calibration of gage.

Replace indicator.

Test with vibrometer. If amplitude is
more than .004 inch, examrine’installa-
tion to determine whether flexible hose
connections are restricting movement of
instrument; examine shock mountings
and replace if necessary.
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A.

SECTION X
INSPECTION

GENERAL

This section provides instructions for conducting routine periodic inspections. Repair or replace-
ment instructions for those components found to be unserviceable at inspection may be found in the
section covering the application aircraft system.

WARNING: When working on engines, ground the magneto primary circuit or remove all the spark
plug leads before performing any checks on the ignition system.

PREFLIGHT INSPECTION

This inspection is required to determine the general condition of the airplane and to detect any damage
or maladjustment which might interfere with flight reliability. The following safety procedure in-
structions must become an integral part of the aircraft owner’s operating routine and/or preflight
inspection. The airplane should be visually inspected to determine any obvious defects or damage
to the following components:

Wings Landing gear

Fuselage Fuel tanks (Check for evidence of leaks.)
Empennage Engine cowling

Control surfaces Fuel tank filler caps

Check the operation‘of the following control surfaces for full travel and smoocth operation:

Allerons Rudder Empennage trim system
Elevators Wing flaps

Check the following electrical equipment for proper operation:

Transmitter and receiver Landing light
Position lights Fuel quantity gages for both fuel tanks

Check the following power plant items:

Carburetor heat control {Check M20E power boost door seal for leaks.).

Engine oil for quality and quantity.

Alr filter for cleanliness.

Fuel and oil system for any evidence of leakage.

Ignition wiring for tightness of connections and conditions of wires.

Engine in general for any loose or missing nuts, palnuts, and for proper safetying of all plugs.
Magnetos for rpm drop at approximately 1700 rpm or 50 to 65% rated power as indicated on manifold,
pressure gage. The normal drop from both magnetos to one magneto is not to exceed more than
125 rpm.

O1il pressure (minimum idle-25 psi).

Fuel Pressure (0.5 to 6.0 psi, M20C & D; 14. to 30. psi, M20E).

Engine for proper tune up (850 to 1860 rpm).

Visually inspect the following parts of the propeller:

Hub: ANl bolts and nuts for tightness.

Blades: Excessive loss of grease from bearings.

If propeller runs rough, check the pitch of the blades (£0.5° aliowable difference) and blade tfack
{1/16 in. allowable difference).

10-1
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C. 25-HOUR INSPECTION GUIDE

This inspection is required to determine the general condition of the airplane and to detect any damage
or maladjustment which might interfere with flight reliability. The following inspection guide is
recommended by the factory and should be performed only by qualified personnel.

25-HOUR INSPECTION GUIDE

Remove both engine side cowls.

Clean engine.

Remove and clezn air filter. (Check power boost door seal for leaks on al! M20E models.)
Inspect engine compartment for oil and fuel leaks. Check for security and condition of all equipment
in accessory section.

Check wing, fuselage, and tail section for dents or damage.

Check complete airplane for any damage to control surfaces.

Check all instruments for operation, dials for proper markings, and placards for legibility.
Check static and pressure system for leaks or stoppage.

Inspect airplane in general for security of all bolts, nuts, screws, etc.

Check the battery.

D. S50-HOUR INSPECTION GUIDE
Complete all steps in the 25-hour inspection plus the following:

Engine: (Refer to Lycoming Operator's Manual for other 50-hour inspection items.)
Drain oil; inspect and clean screens.

Check engine for oil leaks.

Check ignition harness for fray, wear, etc.

Check throrttle, carburetor heat, mixwure, and propeller governor control for general condition, travel,
and free operation (M20C & D). Inspect power boost control on M20E models.
Check engine mount structure and engine rubber dynafocal mounts.

Check exhaust stacks for general condition.

Check engine baffles for wear or cracks.

Check fluid in brake reservoir.

Check battery and cables.

Check cowl for cracks, loose or missing screws, etc.

Propeller;

Remove and inspect spinner.

Check propeller for oil lezks and general condition.
Inspect blades for nicks and cracks.

Clezn and reinstall spinner.

Cabin:

Check parking brake cylinder for lezks.

Check trim operation.

Check cabin door and pilot window for damage and proper operation.
Check cabin, navigation, instruments, and landing lights.

Check fuel-selector valve for proper operation.

10-2
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Landing Gear:

Check tires for freedom from excessive wear and proper inflation. (Refer to Section I page 1-5.)
Check for general condition. ;

Check collars and bolts for damage (Refer to Section V-G).

Wing:

Check surfaces and tips for damage.

Check ailerons, aileron attachments, and bell cranks for damage and operation.
Check flaps and attachments for damage and operation.

Lubricate controls as directed in Figure 2-9.

Fuselage and Empennage:

Check stabilizer, fin. and rudder surfaces for damage.

Check rudder and elevators for proper attachment.

Lubricate controls and trim systems as directed in Figure 2-9).

E. 100-HOUR INSPECTION GUIDE
Perform all steps in 25-and 50-hour inspection plus the following:

Engine: (Refer to Lycoming Operator’'s Manual for other 100-hour inspection items.)
Remove engine cowl and clean engine. Perform a hot engine differential compression check.
Check and/or replace spark plugs as required.

Check magneto points for proper gap. Reset or retime if necessary.

Clean fuel strainers and check fuel system for leaks.

Check vacuum pump,

Check condition of flex fuel lines.

Check engine and electric fuel pumps for proper operation.

Flush battery box. :

Remove and check exhaust stacks and heater muff.

Propeller;

Rotate blades and check for tightness.

Visually inspect hub parts for cracks.

Check propeller mounting bolts for 60-70 foot pounds of torque.
Check spinrer and bulkhead for cracks and general condition.
Check for adequate grease level in hub.

Cabin:

Remove instrument access panels.

Check control wheels and linkage.

Check instruments. lines. and attachments. (Check vacuum filter on all 1966 and subsequent models.)
Check vpholstery for tears.

Check seats. belts, securing brackets and bolts.

Landing Gear:

Remove and repack wheel bearings. (Refer to Figure 2-9 for recommended lubricant.)
Check brake shoes and discs for wear.

Check brake lines.

Check wheels for alignment.

Check gear doors and atiachments.

Check nose gear steering-control linkage and travel.

Check shock discs (Refer to Section V-G).

Check M20D gear fairings.
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Check tire pressure (Refer to Section I. page 1-5..
Lubricate in accordance with Figure 2-9.
Check and rig gear (Refer to Section V-F.).

Wing:

Remove inspection plates and fairings, and check wing for gereral condition (Refer to Figure 10-1.).
Check fuel sells for leaks.

Check wing-attach bolts for security.

NOTE: A reasonable amount of care should be exercised when installing the dimpled inspection
plates on the wings of those airplanes having dimpled screw holes in the wing skins. The
use of improper screws or over-torquing of screws is not recommended as this could result
in cracking of the wing skins in the dimpled area.

Fuselage and Empennage:

Check stabilizer bearings, bungees, and horns for damage and proper operation.
Check rudder, horns, and atrachments for damage and proper operation.

Check trim mechanism.

Check bulkheads and stringers for damage.

Check electrical wiring, loops, loopmounts, and antennas.

Check fuel lines, valves, and gages for damage and proper operation.

Lubricate in accordance with Figure 2-9.

OVERLIMITS INSPECTION GUIDE

If the aircraft has been operated so that any of its components have exceeded their maximum opera-
tional limits, check with the appropriate manufacturer’s manual.

POST-INSPECTION CHECK

Following the 50- and 100-hour inspections, start the engine and check the following items for proper
functioning:

Check fuel pump and fuel tank selector valve.

Check fuel quantity and pressure gages.

Check oil pressure and temperature gages.

Check generator output.

Check manifold pressure.

Check operation of carburetor heat control. (Inspect power boost control on M20E & F micdels.)
Check parking brake.

Check gyros for noise and rough operation.

Check cabin heater operation.

Check magneto switch for grounding at idle RPM.

Check magneto rpm variation (Maximum allowzble variation is 50 RPM).
Check throttle operation.

Check propeller for smoothness of operation.

Check propeller governor action.

Check radio operation.

Check engine idle at 650 rpm.

GENERAL:

See that aircraft conforms to FAA Aircraft Specifications 2A3.

See that FAA Airworthiness Directives have been complied with.

See that Manufacturers’ Service Bulletins have been complied with.

See that aircraft logs and certificates are in proper order.

See that the Weight & Balance Record is up to date and in the aircraft.

See that the Owners Manual {1967 and subsequent editions) or the Airplane Flight Manual is complete
and in the aircraft.
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H. ELECTRIC GEAR INSPECTION (OPTIONAL INSTALLATION)

Raise aircraft on jacks to allow operational testing of both the electrical and emergency gear ex-
tension systems. (Refer to Section V-H.).

An 80 mph air pressure equivalent must-be applied to the pitot tube orifice to activate the airspeed
pressure switch to permit retraction of the gear. Attach a 12-inch length of 3/8-inch plyable rubber
hose (surgical tubing) over the pitot tube end and pinch the open end of the tube with a cotter pin.
Rotate the cotter pin until the compressed air within the rolled tube activates the airspeed pressure
switch (located in the cabin near the hydraulic reservoir). Then raise the gear electrically.

Refer to page 5-23 for emergency gear extension instructions (Manual Operation of the Electrical
Landing Gear System). Test emergency gear extension. Do not retract the gear with the emergency
handcrank; to do so will damage the flexible drive shaft.

Thoroughly inspect and lubricate both the electrical and emergency gear extension systems (See
Lubrication Diagram, Figure 2-9 for proper lubricant)

The drive connector should be removed from the actuating motor and inspected for 2 worn or stripped
female spline. Clean and lubricate the motor worm gear.

Test the drive connector to check for proper functioning.
NOTES

If the pilot experiences difficulty with gear extension or retraction, the gear system should be lubri-
cated and the malfunction corrected before the next flight. Raise the aircraft on jacks, locate and
correct the trouble, and cycle-test gear operation. Refer to page 5-23, Section H, paragraph 3 for
periodic lubrication and inspection specifications for the electric gear system actuator.

Always make certain the handerank is fully disengaged before operating the gear electrically.

In trouble shooting the system, remember that a binding or maladjusted gear door may overload

the actuating system. Remove the belly panels to examine the knife disconnects under the floor
boards for loose or faulty connections. An electrical overload in the system can be discovered by
connecting an ammeter in the actuating motor circuit (red wire leading from the actuating motor to
the electric fuel pump circuit breaker) beneath the floor boards. Open the red wire knife disconnect
and connect the ammeter poles to the disconnect terminals. During gear extension, the ammeter
should read 15 to 18 amp; during retraction, 25-30 amp. An amperage reading exceeding the max-
imum indicates a faulty motor or electrical circuit and/or a binding in the gear action due to impro-
per rigging or misalignment of the gear actuator and its mounting bracket.

Dual warning horns (1967 & ON models) replace the landing gear-throttle warning horn and prestall
indicator installed on 1962-1966 models. The low-pitch, interrupted (beep), 100 CPM horn is wired

to the landing gear-throttle switch. The high-pitch, continuous, 2000 CPS warning horn is wired to
the prestall warning switch.
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FIGURE 10-1 -~ ACCESS PANEL REMOVAL DIAGRAM
(100-HOUR INSPECTION)

NOTE: M20F access panel locations are the same as M20E.

1 oy 1
14 13 12 11 9\ 8/11 1|2 /13\ 1A4
| oo o oé% ,Oo' éoggoo
o d O 7 |- - oae
l a?)
\
it 10 8§ 11

1. COWLING-Engine access.
2. ACCESS DOOR-Electrical storage battery (M20C&D)

3. ACCESS COVER-Flight instruments, hydraulic fluid reservoir and parking brake valve, PC rate
gyro {1966, M20C&E)

NOTE: The turn coordinator replaces the rate gyro and turn and bank indicator on all models

1967 & on.
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ACCESS COVER~Electrical storage battery (M20E), PC gyro and servos, pneumatic step, con-

trol tubes, trim guide blocks.

FAIRINGS—Empennage attach bearings, trim jack screw.

INSPECTION COVERS & STINGER-Control bungees, elevator and rudder stop adjustments.
EXHAUST CAVITY FAIRINGS-Electric boost pump (1965 Models & On), selector valve and sump

drain, fuel lines, control tubes and bungees, brake cylinders and lines.

ACCESS PANELS—Control tubes, main spar, flap indicator cable.

INSPECTION COVER-Hydraulic flap pump, stabilizer trim stop & indicator adjustment.

10. INSPECTION COVER-Conirol tubes & guide blocks, hydraulic flap cylinder, flap indicator cable.
11. INSPECTION COVERS—VWing attach, control tube guide blocks.

12. INSPECTION COVERS~Main gear retraction spring.

13. INSPECTION COVERS—Control tube guide blocks.

14. INSPECTION COVERS-Aileron bellcranks and stop assemblies, control tubes.

©e Now

FIGURE 10-2 — POWER BOOST DOOR SEAL INSPECTION DIAGRAM (M20E)
I

~— ~

/ :

INSPECT FOR
TIGHT SEAL

CAUTION: To prevent engine damage during ground or dusty air operation, induction air through the
Ram Air Scoop must be shut off completely so that the engine is forced to receive its air
through the filter. Therefore the Seal around the Shut-Off Door must be INSPECTED REG-
ULARLY FOR LEAKS to insure that unfiltered air cannot bypass the door when the Power
Boost Control is in the *“OFF’’ position.

10-8

Island Enterprises



e

(For Company Use Only)
SRR No

MOONEY AIRCRAFT, INC. Probable Cause of dME

KERRVILLE, TEXAS Unconfirmed [

UNSATISFACTORY REPORT

Serial No. Reg. No.

Geographical Location

Engine Model & Serial No.

(By state or country)

Propeller Model & Serial No.

Total Time on Airplane

Total Time Since Overhaul

Total Time on Malfunctioning Part

Part No. {Mooney)

Manufacturer (if other than Mooney)

Serial No. (if vendor Part)

Model No. (if vendor part)

Warranty Replacement . ... Yes [ ] No [}

Airplane Owner’s Name & Address

Brief Narrative of Malfunction (or accident)

Probable Cause of Malfunction

Corrective Action Taken

Date

ENG. FORM 10%

Signature
Mooney Rep. [_] Service Center [
Distributor [] Owner ]
Dealer 3 Pilot |
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SHEET NO. 1

Sb“? MOONEY M20B ~ M20C ~ M20D — M20E — M20F

100-HOUR INSPECTION GUIDE

DALE e et bt san s
Owner’s Name.......... AQAIE S S neinerrcctcr et e nsas e s r s as s es b st e s e saan e s den e n s s sn e sentasssans s et eeeen
Reg. NOvuvvrvrereenneneerecees A/C Serial Noeaeveeccreverannnee Aircraft tach. time.......... Hrs. Date of last periodic.....cccvvrrveerrrererrcernnieanens
Engine Model and Serial No... Prop design and Serial Nou..ioieeecencreernncesnrensseneneenessesesassesens
Engine time.. oo oecreeeecenaecocecerenences hrs. Brand of oil and weight used....co oot

1. 1s approved owners or flight manual in aircraft? - - - Yes — No  Current and in proper condition? - - - Yes —~ No

2. Are current log books in aircraft? ~----------- Yes — No Current and in proper condition? - - - Yes — No _

3. Is Registration Certificate in aircraft? --------- Yes —No  Current and in proper condition? - - - Yes — No

1, Is Airworthiness Certificate in aircraft? - ------- Yes — No Current and.in proper condition? - - - Yes — No

5. Is all factory service information complied with? - ---=-----cvocwmmmmouune e c e cee o a Yes — No

6. Are all applicable FAA Airworthiness Directives complied with? - - - == ----venccmconnonaoo Yes — No

7. Is Weight & Balance Record current? - ===~ - e - e cmmcmmm e e e e e e e e e m e e mcmmcme oo - Yes — No

ENGINE SECTION: (Refer to Lycoming Operator’s Manual and Mooney Mechanic’s  Inspector’s
Service & Maintenance Manual.) Initials Initials

1. Remove and clean engine cowling and baffling; inspect for cracks
and washenging ~--~--v--c-ccomcm e e e rt e e e ce e e c e m e a voe aeereanmeneenne

2. Perform a hot engine differential compression check: cyl. read-

ing 1. 2. 3. I OO e P OROU RO
3. Lubricating System (Refer to Lycoming Operator’s Manual.)
a. Drain sump and change oil filter (if installed) - - = - - c - c o e oo e el i il e et
b. Remove pressure and suction screens. Check for metal
patticles = cccc e et et e et e e et s cme o e eereeseenes
c. Clean and inspect screens. Reinstall and safety screens = ----==c-cece-nce  in rrvrrvserenens
d. Check engine for oil leaks (NOte & COMTECL) === - m e mcmmccmcc e cmcmmcce s seveserseseenns
e. Inspect conditionof oil cooler == - ccc e c e c e e e e e et cca i che it v
f. Service engine with recommended lubricating oil (Refer to
Mooney S&MMannal,) - - = - - mc e s c e oo et e e n e et m ettt e s et e eeseerenreaeaas
4. Ignition System (Refer to Lycoming Operator’s Manual.)
a. Inspect spark plugs, replace or clean andregap - -~ --~-------------=-  in e
b. Inspect ignition hamess for general condition and freedom from
frayingorchaffing - === === cccmm e e c e e e e e e e mcccc et e e
c. Inspect magnetos and points; check magnetortiming -----------------=  iiis v

Electrical System (Refer to Mooney S & M Manual.)
a. Inspect battery for security, battery box for corrosion,

and vent for ODSITUCHION ~ = =~ = = = c e m e s e e e e e m e e e e e e e m e cmccmc s e erees vesnssess sesveseseecnuees
b. Inspect’generator and acCesSSOrieS = -~=-=-===-m == s - oo mmmmmo e mme e
c. Inspect electrical components and wiring = - == - == - - - oscccomnmacos e

n
h
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SHEET NO. 2

SAMPU‘?

d, Inspect starter and starter drive; lubricate starter drive.
(Refer to Lycoming Operator’s Manual and Figure 2-9, Mooney S&M Manual) - - -

e. Inspect landing light and navigation lights for security

and operation - -~ ~=--=-----c~-----

f. Inspect panel lights and dimming system
6. Fuel System, M-20B,C,D (Refer to Mooney S

for operation - ---------------.

& M Manual.)

a, Inspect carburetor, clean screens, and check fuel flow ---------c--o-o
b. Inspect carburetor heat system for leaks and proper operation ~------- -~ -
c. Remove, clean, inspect, and reoil air filter - ---=~-==---ccocmooao
d. Inspect carburetor airbox and induction system for condition - - ~~-------~-
e. Inspect fuel selector valve for operation and proper pointer indication - - - - - -
f. Operate boost pump; check pressure and all lines for leaks - ------------
g. Clean electric fuel pump screen (1963 and previous models) -~ - = ---=-=-=-

h. Drain fuel sumps and fuel selector valve

R&Ltanks) --==----=cceuo-o

6A. Fuel System, M-20E (Refer to Mooney S & M Manual.)
a. Inspect fuel injection system, clean screens, and injector nozzles

(Refer to Bendix Service Manual.) - - - - -
Check power boost system for proper operation and door seal for leaks ------

Remove, clean, and inspect dry-air filter

mopo o

g. Drain fuel sumps and fuel selector valve

Inspect air induction system and alternate-airvalve - == - == - - e vcecnao
Inspect fuel selector valve for operation and proper pointer indication - - - - - -
Operate boost pump; check pressure and all lines for leaks ~-------=«----

(R&L tanks) ~-~~=-=cco--o=-=

7. Remove heater jacket and inspect exhaust system for leaks and cracks.

Remove exhaust cavities and inspect area - -

8. Inspect fire wall for proper sealing and freedom from cracks --------~-----~

9. Inspect engine mount, bolts, and rubber mounts for security ~-------=---~----
10. Lubricate engine controls and inspect for security, full travel, and free movement -
11. Lubricate cowl flaps and inspect for proper opening and operation - - ---~-----~
12. Remove propeller spinner and check for cracks and general condition - - ------ -

13. Inspect propeller hub for grease leakage; check hub bolts and mounting bolts
for proper torque; inspect blades for cracks, nicks, and dents; lubricate as
needed (Refer to appropriate manufacturers’ handbooks.) -----~-==--=cuc---o

efer to Moonev Service

aintenance Manual.)

................

................

................

................

................

................

................

................

................

................

1. Inspect exterior and interior of aircraft for general condition, collision
damage, loose rivets, dents, and corrosion - - ----~----cs e o eme oo
2. Inspect wings and empennage for general condition, collision damage,

loose rivets, dents, and corrosion - - - - ~ - -

3. Inspect control surfaces for security of attachment, proper rigging, free
movement, collision damage, loose rivets, dents, and-corrosion ~------------
4. Lubricate flight control system guide blocks, hinge points, rod end

bearings, and bell cranks (Refer to Mooney S

& M Manual, Figure 2-9.) -~------

5. Inspect all wing, fuselage, and empennage drain holes for obstruction - - -------
6. Inspect empennage trim system for proper operation and rigging.
Lubricate in accordance with Figure 6-8 in Mooney S & M Manual - - - - -~ -« =~~~
7. Inspect flap system (M-20B, thechanical; M-20C,D,E, hydraulic) for proper
operation and rigging. Lubricate in accordance with Figure 2-9 in

Mooney S & M Manual - --------------

8. Inspect flight instruments, filters, and vacuum system for proper operation,
marking, and condition. Clean vacuum air filter (1966 and subsequent models) - - -

Island Enterprises
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SHEET NO. 3
9. Inspect cabin lights, circuit breakers, and electrical components
for properoperation = - ---=----cc e s et et a e
10. Inspect PC system components for security, leaks, and proper operation.
(RefertoMooney S&MManual) - -~- - cmm e i e e e e e ool o
11. Imspect vacuum step for security and proper operation.
(Lubricate in accordance with Mooney S & MManual) - - == =--cc cocaccauaooo-
12. Inspect wing interior in fuel tank area for fuel leaks, fuel tan‘l.c vents for
obstmction, and fuel filler caps for security and proper operation - === ~-~--«--
13. Inspect cabin and baggage doors for condition, proper operation, and sealing - - - -
14. Inspect windshields and windows for cracks, crazing, scratches, and distortion - - -
15. Inspect seats and seat belts for security, proper operation, and condition - ----- -
16. Inspect compass and compass deviation card for proper indication and
compensation. (Refer to Mooney Bulletin No. 8 [Service Instruction M20-23). - -~ .
17. Inspect radio equipment for proper installation and operation « == - - - - == v -cua--
18. Inspect cabin for proper sealing - -~-------ccccccmcea oL
LANDING GEAR OPERATION CHECK (Refer to Mooney S & M Manual.)
1.  Raise aircraft on jacks. (Refer to Mooney S & M Manual,) === ---e-comouana--
2. Inspect brakes, hydraulic brake cylinders, and hydraulic
system for leaks and general condition ~-------c-cccccemoaa o
3. Remove wheels, inspect, repack, reinstall, and safety. Lubricate
brake guide pins using Silicone-base lubricant. Check wheels for
free rotation and proper brake action. (Refer to Mooney S & M Manual.) - -« - -~ - -
4, Lubricate and inspect landing gear pivot points and moving parts.
(Refer to Mooney S & M Manual, Figure 2-9,) ~+-----=---ceccmccre-ca-n
5. Mannal gear retraction system: check operation, rigging, gear warning
system (lights & horn), down-lock preload, and doors for proper
closing, (Refer to Mooney S& MManual.) - - - - o oo oo e e oo .a.
5A. Electric gear retraction system:. check operation, rigging, gear
warning system (lights & horn), up-lock mechanism, air-pressure safety
switch, down-lock preload, and doors for proper sequencing and sealing --------
5B. Lower gear with the emergency gear extension system. Do not attempt
gear retraction using emergency system. (Refer to Mooney S & M Manual.) ------
6. Inspect shock absorbers (main & nose gears) in accordance with
Figures 5-12 or 5-13, Mooney S& MMannal -~ -ccvmceccmcccmccccvcann
7. Fixed gear: inspect landing gear fairing (M-20D) ------------=---------
8. Check operation of stall warning system ---------n-cmeccccncneanns
9. Check air seals in flap and wheel well ateas - ------------------------
10. Operate flap system. Service hydraulic reservoir. (Refer to Mooney
S & M Manual for fluid specifications.) ---~-------o-cm-ccce oo

......

................

................

................

esescsncacesione

................

.......

................

................

................

................

POST-INSPECTION OPERATION CHECK (Refer to Mooney Owner’s Manual.)

................

................

................

................

................

................

................

................

................

................

................

................

L

Check propeller governor operation with engine running at 2000 rpm and
pitch control at low pitch (high tpm); when propeller control is pulled out
to high pitch (low rpm), engine speed should decrease at least 500 rpm - - ---~--

Check ease of operation for all engine controls with engine running - ---------
Check generator output indication - - ---=----vcsomoacmam e
Check oil pressure indication == =~======ccccmemecmc e e
Check fuel pressure indication - ==~ -=-====-=cvecnmccccemo o nnoan-
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................

................

...............



SHEET NO. 4
6. Check fuel quantity indication - -------=-ccccmcmcm oo cama e ca oo
7. Check cylinder head temperature indication === -=-===cccceccmcmaoaon-
8. Check oil temperature indication - ---=-=-==-=-cccccec e e ea -
9. Check idle rpm, idle mixture, and idle cutoff -~ == ===« e e e e e e e e e o -
10. Check propeller pitch through range - - -~ ---=-cc-cwmmcmc e e -
11. Check cabin and panel lights -~ - --~---ccwcmccmm e
12. Check radio operation - - - -==----cccvccccconoooo e
13. Check autopilotoperation ~----- - e ccmm i c e e e e e e
14, Check magnetodropand ground - -----==-=---ccvocmmmm oo
15. Check brakeoperation - =~ = ----ccc e cm e e e e e aee e
16. Check fuel selector valve operation - - ---------o-ommom e
17. Test vacuum waming lights and instruments for proper operation ~ - ==« -«-----
18. Flight check gear-up warning horn at 12°* manifold pressure - - -~~----------
19. Flight check aircraft rigging and PC system for proper operation - - - = < - - - - - - -
20. Make a cabin ventilation and heating system carbon monoxide check - ---------

Island Enterprises
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A.

SECTION X

PAINTING & PREVENTION OF CORROSION

GENERAL

This section lists pzint materials and recommended painting procedures. Corrosion control tech-
niques are also discussed along with suggested procedures for zinc chromating internal airframe
surfaces.

PAINTING

The exteriors of all new M20 series aircraft are painted with acrylic enamel. This finish should be
frequently cleaned with an aircraft-type washing compound when exposed to salt air or ar atmosphere
having corrosive fallout. Aircraft should be hangared when not in use.

1. Materials.

L

#3319 (Code 033650) solvent-type cleaner, Dupont Prepsol
Cheesecloth; Sandpaper, 3M, 180~400-600 grit.

T-657 cleaning solvent
3094 (Code 035210) wash thinner, Enmar

Body putty or aerodynamic filler (Taylor & Art Plastics, Flax-Bond *C** or 3M Co. Flex)

EX1858A (Code 034150) filler/primer, Enmar Gray
MX22B (Code 035130) dope and lacquer thinner

EX2016G (Code 034175) vinyl-type zinc chromate primer, Enmar
EX2016G (Code 035120) vinyl-type reducer

82A25414 (Code 030730) exterior base acrylic enamel, Enmar Ermine White
T1866A (Code 035170) acrylic enamel thinner

Refer to Table 8 for exterior color coat material callout.

Refer to Table 8 for exterior trim material callout.

Factory recommended replacement exterior trim finish:

61P-34929, P-38502 Enmar Sierra Gold (syrithetic finish)

C-85 thinner

Do not use sealcoat with synthetic finish.

T1411 (Code 035150) burn-down thinner

27H25414 (Code 033550) lacquer, Enmar Ermine White (tubular steel structure)
MX22B  (Code 035130) dope and lacquer thinner

8585A (Code 034105) low moisture sensitive zinc chromate primer

EX~-1707 (Code 033130) acid-resistant black paint (battery case and exhaust areas)
MX22B (Code 035130) dope and lacquer thinner

Refer to Table 8 for interior trim material callout.

11-1
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2.

Procedures

a.

For ugiformity of finish appearance, prepare only entire skin pznels for repainting. First,
clean the area to be repainted with the solvent-type cleaner. Wipe on, then wipe off cleaner
with cheese cloth or clean towels until surface is dry. Second, sand areas to be painted as
needed-start with No. 400 grit (wet or dry) and finish with 600 to 800 grit. Third, reclean
entire area to be painted with the solvent-type cleaner, wipe clean, and mask~off adjoining
areas that will not be painted.

To fill dents, use a flexible plastic welding compound (body putty or aerodynamic filler).
Carefully follow instructions printed on the container.

All spray-applied paints must be mixed in a one-to-one proportion (50-50) with their ap-~
propriate thinners. When using a large compressor unit and regulator, maintain a 60 PSI
spraying pressure and be sure intake air is properly filtered. A portable spray pot should
be set to maintain a 40 PSI minimum spray pressure. Work only in a dust and moisture
controlled painting area.

Use a face respirator to prevent inhalation of paint dust. It is recommended that the work~
man apply a light coat of vaseline to his hair and exposed skin to allow easy removal of paint
stains with a mild soap solution.

Always test-spray a new paint mixture on masking paper before proceeding with the appli~
cation. Hold the spray nozzle eight to ten inches from the surface. Spray in cross patterns
with vertical stroke movements first and then withhorizontal movements over the same area.

Apply vinyl-chromate primer mixed with vinyl-type reducer to newly installed unpainted
skins. Apply onme coat of appropriately thinned gray primer (Enmar filler) to previously
painted surfaces that have been properly prepared for repainting. Allow primer to dry run~
free, then spray three coats of the properly mixed finish paint.

All acrylic epamel paints have a tendency to “‘orange peel’” when sprayed too close to the
panel or when the paint viscosity is too high. The addition of an equal part of burn-down
thinner to the thinned finish paint will eliminate orange peel effect due to improper thinning.

Apply three coats of white base and/or color finish allowing three to five minutes between
coats depending upon weather conditions. Allow five to ten minutes between coats in cold,
dry weather; in humid weather, each coat should dry in fifteen minutes.

Do not thin acid-resistant black paint or exterior finish touch-up paint for brush-on appli~
cation. Use a small round watercolor brush trimmed to a point for application of undiluted
touch-up paint to small scratches and bare spots. A handy rack for touch-up paint storage
can be made from babyfood jars mounted in a wooden rack.
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TABLE 8 - EXTERIOR PAINT CHART

YEAR ODEL PART NO. DESCRIPTION LOCATION
1962 M-20C 82A-28378 TITIAN RED, Acrylic Enamel Exterior Trim
1962 M-20C 82A-27633 BLUE METALIC, Acrylic Enamel Exterior Trim
1962 M-20C 82A-28161 DARK GGLD, Acrylic Enamel Exterior Trim
1962 M-20C 82A-27630 BLUE METALIC, Acrylic Enamel _Exterior Bottom
1962 M-20C 82A-28303 ROMAN RED, Acrylic Enamel Exterior Bottom
1962 & 1963 M-20C 27H-20800 | SPICE BROWN, Acrylic Enamel Interior Trim
1962 & 1963 M-20C 82A-26183 LIGHT GOLD, Acrylic Enamel Exterior Bottom
1963 M-20C 82A-29626 | GUNMETAL, Acrylic Enamel Exterior Trim
1963 M-20C 82A-29429 FROSTED TURQUOISE, Acrylic Enamel Exterior Bottom
1963 M-20C 82A-29744 FROSTED GREEN, Acrylic Enamel Exterior Bottom
1963 M-20C 82A-29745 FROSTED COPPER, Actylic Enamel Exterior Bottom
1963 M-20C 82B-29801 FROSTED RED, Acrylic Enamel Exterior Bottom
1963 M-20D 82A-29801 FROSTED RED, Acrylic Enamel Exterior Bottom
1964 M-20C,D&E| B2A-31495 METALLIC ORANGE, Acrylic Enamel Exterior Bottom
1964 M-20C,D&E] 82A-32014 SILVER BLUE, Met. Acrylic Enamel Exterior Bottom
1964 M-20C D&E| 82A-32015 LIGHT EMERALD, Met. Acrylic Enamel Exterior Bottom
1964 M-20C,D&E| 82A-32016 BERLY BLUE, Met. Acrylic Enamel Exterior Bottom
1964 M-20C,D&E| 27H-23455 | SAND BEIGE, Acrylic Lacquer Interior Trim
1964 M-20C,D&E| 27H-20800 | SPICE BROWN, Acrylic Lacquer Interior Trim
1964 M-20C&D 82B-31885 | CANYON GOLD, Met. Acrylic Enamel Exterior Trim
1964 M-20E 82A-32264 DARK CANYON GOLD, Met. Acrylic Enamel Exterior Trim
1965 M-20C,D&E| 82B-34923 YELLOVW, Acrylic Enomel Exterior
1945 M-20C,D&E| 82B-34924 BLUE, Acrylic Encmel Exterior
1965 M-20C D&E] 82B-34925 RED, Acrylic Enamel Exterior
1963 M-20C,D&E| 82B-34929 SIERRA GOLD, Acrylic Enamel Exterior
1966 M-20C,D&E] 82B-37781 GREY, Acrylic Enamel Exterior
1966 M-20C,DXE| 82B-37778 RED, Acrylic Enamel Exterior
1966 M-20C&D 82B-37780 | BLUE/GREEN, Acrylic Enamel Exterior
1966 M-20E 82B-37775 BRILLIANT BLUE, Acrylic Enamel Exterior
1966 M-20E 82R-37776 BRILLIANT GREEN, Acrylic Enamel Exterior
1967 M20C,E.&F; 82B34925 | POPPY RED Acrylic Enamel Exterior
1967 M20C,E,&F| 82839276 BRITE ROSE Acrylic Enamel Exterior
1967 M20C,E,&F| 82B39283 |BRITE ORANGE Acrylic Enamel Exterior
1967 M20C.E,&F} 82839295 GOLD Acrylic Enamel Exterior Trim
1967 M20C,E,&F| 82B40054 MOONEY WHITE Acrylic Enamel Base Color
1967 M20C,E,&F] 82837781 GRAY Acrylic Enamel Exterior Trim
MISCELLANEQUS PAINTS & MATERIALS

ALL ALL 82B-25414 | WHITE, Acrylic Enamel General Exterior

ALL ALL MX-11-43 OVERCOAT, - General Exterior

ALL ALL MX-22B THINNER, Lacquer General Exterior

ALL ALL MIL-5044 BLACK, Non-skid Wing Walld General Exterior

ALL ALL #633 TAPE, Gold Decorating General Extorior

ALL ALL 2630 TAPE, Chrome Decorating] General Exterior

ALL ALL MX-144B BLACK, Temporary Marking —

ALL ALL MIL-D-8585A| PRIMER, Zinc Chromate Structure

ALL ALL EX-1707 BLACK, Acid Proof Structure

ALL ALL E-6889 PRIMER, Zinc Chromate

(spray can) Structure
ALL ALL EX-2016G | PRIMER, Zine Chromate
(vinyl type) Structure

AlL ALL =23-622 BLACK, Lacquer Structure

ALL ALL EX-1858-A-6Q PRIMER, Light Gray Structure

ALL ALL T-6079 THINNER, Zinc Chromate Structure

1965 M20C,D,&Ei EX-6175 BEIGE Baked Enamel Interior Trim
1965 & 1966 | M20C,D,&E{ #4205 LAREDO TAN Lucite Interior Trim
1966 M20C,D,&E| 27H-25988 ECRU Lacquer Interior Trim
1966 M20C,D,&E] 27H-3808 GRAY Lacquer Interior Trim
1966 M20C,D,&E|] 27H-24697 CARPET BEIGE Lacquer [nterior Trim

NOTE: 1967 and 1966 M20D paints and materials are identical.

REVISED NOVEMBER 1966

Island Enterprises
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C. CORROSION DETECTION & PREVENTION

Most metalic fabrication materials are susceptible to corrosion. Corrosion may occur on aircraft
in any climate, but it will be a problem more often in areas where the aircraft is exposed to salt air
or high humidity, or where there are industrial contaminants in the atmosphere. The aircraft should
be inspected frequently to detect and correct corrosion before serious damage occurs.

1. Types of corrosion.

Corrosion normally appears in one or more of four forms. Each type of corrosion can be pre-
cluded or controlled by a preventative maintenance program.

a.

11-4

Chemical corrosion

Chemical corrosion normally occurs where battery acid or exhaust gases come in contact
with metal surfaces. A few simple precautions will prevent chemical corrosion.

1. Be sure that the battery vent is free from obstruction at all times.

2. Al scratches and worn spots, found in areas painted with acid-resistant paint, should
be repainted at once.

3. 1If acid is spilled on metal surfaces, flush the entire area with sodium bicarbonate add
water. The solution should be rinsed away at once and the area dried by driving all
water from crevices with an air hose before wiping the surface dry with a clean cloth.

4. Frequently clean exhaust gas deposits from metal surfaces.
Local-cell corrosion

Local-cell corrosion is easy to detect. On baremetal surfaces, in an early stage of develop-
ment, it appears as a light, whitish powder deposit. Surface pits warn of advanced local-
cell corrosion. On painted surfaces, the first indication of corrosion will be evidence of
paint blistering,

Any form of corrosion should be removed at once upon detection. If it is necessary to re-
move paint, only an approved aircraft paint remover should be used. Care should be taken
that paint removing substances are not allowed to remain in metal crevices, for this will
cause further corrosion. Turco 2662C or 3002 will remove corrosion and treat the metal
surface in one application.

Concentration cell corrosion,

Corrosion forming under rivet heads, along faying surfaces, or at skin to longeron contact
surfaces is called concentration cell corrosion. Detection requires close inspection. Rivets
must be removed and skin laps must be separated to remove concentration cell corrosion.
Use aluminum wool soaked in kerosene to scour corrosion deposits from the surface before
painting both faying surfaces with zinc chromate primer and reassemblying.

Galvanic corrosion
Galvanic corrosion sometimes occurs between dissimilar metals such as stainless steel and

aluminum. To remove this form of corrosion, separate the parts, remove the corrosion, and
paint both surfaces with zinc chromate primer before reassembling.

Further recommended procedures for corrosion control areoutlined in Turco Products Tech-
nical Data Bulletin #184. Write Turco Products, Inc., P.O. Box 1035, Wilmington, California.
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2.

Hints on preventing corrosion.

a. Thoroughly examine unpainted metal surfaces at inspections and check corrosion when found.
Carefully examine seams, lap joints, and crevices where moisture or dirt can collect. Areas
exposed to exhaust gases require frequent inspection and cleaning.

b. Corrosion may attack metal even though the surface is painted. Inspect painted areas for
a blistered or scaly appearance that warns of corrosion below the paint layer.

c. Use only aircraft detergents to wash the exterior airframe. Cover vent scoops when the
aircraft is being washed. Rinse the exterior after exposure to salt air or industrial fallout.

d. Since moisture promotes corrosion, areas where water is apt to collect must be inspected
thoroughly and frequently. Use an air hose to drive water from crevices before wiping the
exterior surface dry after washdown.

e. Hangar the aircraft when not in use.

f. If battery acid is spilled on any part of the aircraft, wash the area immediately with a solu-
tion of sodium bicarbonate in water. Rinse with water and dry with clean towels.

Zinc chromating.
Zinc chromating internal surfaces of the airframe will greatly retard corrosion. However,
chromating will not eliminate the necessity of periodic inspection zimed at detection of trouble
spots, especially in those areas where it is impracticable to apply zinc chromate (skin laps,
fayings, etc.). If deep corrosion is found, it should be removed by sanding with emery cloth
of approximately 320 grit. Aluminum etching compounds are not recommended for corrosion
removing, because they cannot be readily neutralized.
a. Materials

1. Cleaning solvents

a. T-657 cleanming solvent-Turco Products, Inc., 6135 South Central Avenue, Los
Angeles, California.

b. #394 wash thinner - Enmar, Inc., 25th & N.Y. Avenue, Wichita, Kansas.
2. Zinc chromate

a. #EX13924 zinc chromate primer (Mil. Spec. P-8585A)-Enmar, Inc., 25th & N.Y.
Avenue, Wichita, Kansas.

3. safety mixing can
a. #10308 Justrite Manufacturing Co., Chicago, Illinois.
b. Procedure
1. Cleaning
a. Pour a portion of the cleaning fluid into the safety mixing can.
b. Wipe the area to be cleaned with a clean rag dipped in the cleaning fluid,

c. Wipe the cleaned area with a rag dipped in the cleaning solvent. The entire area
to be painted should be cleaned before application of the primer.

CAUTION: Wipe solvent is toxic and flammable. Do not smoke within 25 feet of
the exposed solvent. Force air through the painting area and use only
explosion-proof lights.
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SERVICE SHOP TOOLS & EQUIPMENT

AIRFRAME
SOURCE

Commercial
Mooney Distributors
Mooney Distributors

Mooney Distributors

Mooney Distributors

Commercial
Peterson Mfg. Co.,
DeWitt, Neb.

Brittain Industries
Mooney Distributors
Mooney Distributors
Commercial
Commercial
Commercial
Commercial

Commercial
Commercial
Commercial

TOOL PART NUMBER
Jack and stand
Gear retraction spring replacement tool 8186
Landing gear retracting truss torque tool 010011
010008

Travel boards 010013001—~Rudder
010012001—Elevator
010007001-Flap
ME 120

ME 121

TQ-51-A (or equiv.)

Shock disc replacement tools

Torque wrench

Wide-jaw vice grips for control surface
trimming (See Figure 6-3 in Mooney Service
& Maintenance Manual)

Positive Control system test kit TS-100
AMP connector kit

Solderless terminal tool (3 sizes available)

Battery charger

OHM meter

AMP meter

Grease gun

Tools for sheet metal work:

Rivet gun

Alr drill

Cutters

Note: No. 5 and 6 huckrivet tool for landing gear conversion or wing spar
repair can be obtained from Aircraft Tools, Inc., 9030 Bellanca Ave.,
Los Angeles 45, Califomia.

ENGINE AND ACCESSORIES

Commercial
Commercial
Commercial
Commercial
Lycoming
Lycoming
Lycoming
Bendix .
Bendix
Bendix

Differential compression tester
Spark plug cleaner
Gap setting tool

Growler
Cylinder base nut wrench 64943-64942
Valve spring compressor 1130-B

Ring compressor

Timing kit (Bendix)
Timing light (Bendix)
Piston position indicator

11-8150
Model A1D (or equiv.)
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MOONEY AIRCRAFT PART NUMBER

CROSS REFERENCE INDEX

New No. 0Old No. New No. 01d No. New No. 0Old No.
010000 2286 140000 3522 ° 150000 8705
010001 8188 140001 3521 150001 8522
010002 2312 140002 3519 150004 6458
010003 3302 140003 3518 150011 8519
010004 3149 140004 3028 150012 8520
010005 8577 140005 3047 150013 8521
010006 3301 140006 3057
010007 8663 140007 3323
010008 8444 140008 3438
010009 8443 140009 3439
010010 8441 140010 3505 160000 8015
010011 8442 140011 3506 160001 8551
140012 3507 160002 8552
140013 3508 160003 8654
140014 3509
140015 3510
110000 8670 140016 3511
110001 8585 140017 3512 200000 . 8600
110002 7344 140018 3513
110003 7345 140019 3515
110004 7274 140020 3527 -
110009 8610 140021 3652 210000 2182
140022 -3653 210001 2169
140023 3654 210002 2170
140024 3655 210003 2167
140025 3656 210004 2168
120000 8062 140026 3657 210005 2171
120001 8122 140030 3664 210006 2172
120002 8282 140031 3666 210007 2173
120003 8704 140033 3668 210008 2174
120004 8531 140034 3669 210009 2226
140035 7083 210010 2227
140036 8527 210011 2228
140037 8536 210012 2229
140038 3045 210013 2198
130000 8300 140039 3397 210014 2199
130001 8318 140062 3299 210015 2221
130002 8319 140063 3660 210016 2222
130025 8325 140064 3662 210017 2233
130026 8326 140065 3667 210018 2241
130027 8327 140066 8248 210019 2191
130041 8341 140067 3659 210020 2230
130042 8343 140068 3661 210021 2271
130044 8345 140069 8035 210022 2217
130054 8354 140070 8007 210023 2236
130055 8596 140071 3650 210024 2192
130056 8671 140072 3651 210026 2195
130057 8532 140073 3658 210027 2190
130058 8310 140074 3663 210028 2201
130065 - 8504 140075 3961
130066 8576 140076 3058 210025 2234
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New No.

210029
210030
210031
210032
210033
210034
210035
210036
210037
210038
210039
210040
210041
210042
210043
210044
210045
210046
210047
210048
210049
210050
210051
210052
210053
210054
210055
210056
210057
210058
210059
210060
210061
210062
210063
210064
210065
210066
210067
210068
210069
210070
210071
210072
210073
210074
210075
210076
210077
210078
210079
210080
210081
210082
210083
210084

Old No.

2211
2210
2209
2208
2207
2206
2205
2204
2223
2193
2202
2203
2194
2189
2184
2188
2185
2187
2179
2186
2224
2225
2244
2216
2218
2213
2165
2166
2212
2242
2237
2251
2252
2253
2254
2255
2256
2266
2257
2259
2196
2183
2215
2260
2261
2262
2263
2264
2265
2272
2278
2279
2282
2287
2285
2283

New No.

210085
210086
210087
210088
218089
210090
210091
210092
210093
210094
210095
210096
210097
210098
210099
210100
210101
210102
210103
210104
210105
210106
210107
210108
210109
210110
210111
210112
210113
210114
210115
210116
210117
210118
210119
210120
210121
210122
210123
210124
210125

220000
220001

230000
230001
230002
230003

Island Enterprises

Old No.

2303
2309
2310
2301
2300
2304
2280
2281
2284
2250
2270
2267
2231
2238
2235
2240
223

2214
2323
2220
2249
2219
2181
2277
2274
2276
2275
2307
2313
2326
7302
7231
7232
7252
7273
2232
2315
2243
2258
2318
2319

2180
2288

2200
2294
2290
2291

New No.

230004
230005
230006
230007
230008
230009
230010
230011
230012
230013

240000
240001
240002
240003
240004
240005
240006

240008
240009
240010
240011

300000

310000
310001
310002
310003
310004
310005
310006
310007
310008
310009
310010
310011
310012
310013

310014
310015

310016

310017

310018

310019

0ld No.

2292
2293
2295
2297
2289
2296
2308
2175
2177
2178

2248
2160
2161
2162
2163
2164
2245
2246
2247
2268
2269
2298

8017

3011
3016
3032
3037
3038
3039
3052
3053
3123
3124
3150
3155
3159
3161

3162
3163
3165
3166
3167

3169



New No. 0Old No. New Nos Old No., New No, 0Old No.

310020 3185 310076 3358 310132 3984
310021 3192 310077 3361 310133 3988
310022 3193 310078 3364 310134 3990
310023 3194 310079 . 3336 310135 3991
310024 3196 310080 3367. 310136 3992
310025 3197 310081 3368 310137 3995
310026 3200 310082 3369 310138 3996
310027 3212 310083 3370 310139 3997
310028 3214 310084 3371 310140 3524
310029 3215 310085 3372 310149 3359
310030 3216 310086 3373 310150 3360
310031 3217 310087 3374 310151 3213
310032 3218 310088 3375 310152 3263
310033 3219 310089 3376 310153 3985
310034 3220 310090 3377

310035 3222 310091 3378

310036 3227 310092 3379

310037 3228 310093 3380

310038 3233 310094 3381 320000 3520
310039 3236 310095 3382 320001 8257
310040 3237 310096 3384 320004 3261
310041 3285 310097 3385 320005 3128
310042 3286 310098 3388 320006 3951
310043 3292 310099 3389

310044 3246 310100 3390

310045 3250 310101 3528

310046 3251 310102 3394 340000 3900
310047 3252 310103 3396 340001 3020
310048 3253 310104 3413 340002 3022
310049 3254 310105 3414 340003 3023
310050 3255 310106 3415 340004 3044
310051 3236 310107 3416 340005 3051
310052 3257 310108 3418 340006 3093
310053 3259 310109 3422 340007 3131
310054 3266 310110 3437 340008 3132
310055 3268 310111 3483 340009 3271
310056 3300 310112 3486 340010 3272
310057 3310 310113 3494 340011 3274
310058 3311 310114 3429 340012 3275
310059 3312 310115 3530 340013 3276
310060 3318 310116 3543 340014 3277
310061 3319 310117 3953 340015 3278
310062 3321 310118 3955 340016 3279
310063 3324 310119 3956 340017 3280
310064 3325 310120 3957 340018 3283
310065 3326 310121 3958 340019 3331
310066 3327 310122 3959 340020 3347
310067 3328 310123 3973 340021 3348
310068 3329 310124 3974 340022 3349
310069 3332 310125 3975 340023 3455
310070 3333 310126 3976 340024 3456
310071 3352 310127 3977 340025 3488
310072 3353 310128 3978 340026 3525
310073 3355 310129 3979 340027 3526
310074 3356 310130 3981 340028 3531
310075 3357 310131 3982
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New No.

340029
340030
340031
340032
340033
340034
340035
340036
340037
340038
340039
340040
340041
340042
340043
340044
340045
340046
340047
340048
340049
340050
340051
340052
340053
340054
340055

340056

340057

340058

340059

340060
340061

340062
340063
340064
340065

340066
340067

340068

340069
340070
340071
340072
340073
340074
340075
340076
340077
340078
340079
340080
340081
340087
340088
340089

Old Nao

3606
3611
3612
3613
3614
3901
3902
3903
3904
3905
3906
3907
3954
3968
3969
3970
3971
3987
3989
3993
3998
3999
3994
3500
3501
3502
3503
3504
3391
4012
7061
7062
7047
7069
7070
7137
7138
8146
8117
8163
8173
8174
8176
8164
8505
8506
8529
8376
8240
8209
3025
7473
3118
3939
3941
3942

New No. 0O1d No.

340090
340091
340092
340093
340094
340095
340097
340098
340099
340100
340101
340102
340103

350000
350001
350002
350003
350004
350005
350006
350007
350008
350009
350010
350011
350012
350013
350014
350015
350016
350017
350018
350019
350020
350021
350022
350023
350024
350025
350026
350027
350028
350029
350030
350031
350032
350033
350034
350035
350036
350037
350038

3964
3965
3966
3972
3129
3130
3940
3034
3937
3938
3936
3042
3949

3911
3031
3036
3041
3050
3060
3061
3062
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3082
3083
3099
3100
3101
3104
3106
3108
3110
3111
3112
3113
3114
3119
3120
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New No.

350039
350040
350041
350042
350043
350045
350046
350047
350048
350049
350050
350051
350052
350053
350054
350055
350056
350057
350058
350059
350060
350061
350062
350063
350064
350065
350066
350067
350068
350069
350070
350071
350072
350073
350074
350075
350076
350077
350078
350079
350080
350081
350082
350083
350084
350085
350086
350087

350088

350089
350090
350091
350092
350093
350094
350095

01d No.

6126
3289
3308
3401
3402
3406
3417
3424
3425
3434
3436
3445
3446
3451
3475
3910
3912
3913
3914
3915
3916
3917
3918
3919
3920
3921
3922
3923
3924
3925
3926
3927
3928
3929
3930
3931
3932
3934
3935
3943
3945
3948
3950
3960
3980
3986
3485
3498
3334
3335
3336
3337
3338
3341
3342
3345



New No. 01d No. New No. 0Old No. , New No. 0O1d No,

350096 3365 410028 4173 440015 4137

350097 4175 410029 4178 440016 4212

350098 4176 410030 4179 440017 4171

350099 6158 410031 .4192 440019 4190

350100 8535 410032 4193 .

350101 8258 410033 4194

350102 8273 410034 4199

350103 8274 410035 4202

350104 8275 410036 4203

350105 8276 410037 4205

350106 8277 410038 4211 450000 4101

350107 8284

350108 8285

350109 8286 420000 4102

350110 8279

350111 8283

350119 8034 430000 4103 460000 4104

350120 8231 430001 4152 460001 4105

350121 3267 430002 4157 460002 4151
430003 4162 460003 4158
430004 4164 460004 4159

400000 8601 430005 4165 460005 4160

400001 8602 430006 4166 460006 4161
430007 4167 460007 4163
430008 4168 460008 4169

410000 4145 430009 4170 460009 4191

410001 4115 430010 4185 460010 4198

410002 4106 430011 4188 460011 4206

410003 4119 430012 4189 460012 4181

410004 4120 430013 4195

410005 4121 430014 4196

410006 4122 430015 4197

410007 4123 430016 4204 470000 3175

410008 4124 430017 4180 470001 3290

410009 4125 470002 3933

410010 4126

410011 4127

410012 4128 440000 4107 480000 4100

410013 4129 440001 4108 480001 4174

410014 4130 440002 4109 480002 4182

410015 4131 440003 4110 480003 4155

410016 4136 440004 4111

410017 4138 440005 4112

410018 4139 440006 4113 500000 8603

410019 4146 440007 4114

410020 4147 440008 4116

410021 4148 440009 4117 510000 5003

410022 4149 440010 4118 510001 5004

410023 4150 440011 4132 510002 5005

410024 4153 440012 4133 510003 5006

410025 4154 440013 4134 510004 5266

410026 4156 440014 4135 510005 5014

410027 4172 510006 5267
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New No. Old No. New No. 01d No. New No. 01d No.

510007 5019 540003 5070 560018 5225
510008 5021 54004 5074 "~ 560019 5226
510009 5022 540005 5078 560020 5227
510010 5023 ) 560021 5228
510011 5026 . 560022 5229
510012 5027 560023 5230
510013 5028 550000 8591 560024 5231
510014 5029 550001 5237 560025 5232
510015 5030 550002 5238 560026 5233
510016 5258 550003 8590 560027 5234
510017 5259 550004 8367 560028 5236
510018 5049 550005 8368 560029 5239
510019 5051 550006 8053 560030 5240
510020 5058 550007 8651 560031 5241
510021 5067 550008 8051 560034 5244
510022 5080 550009 8052 560038 5250
510023 5083 550010 8054 560039 5251
510024 5084 550011 8058 560040 5253
510025 5093 550012 8059 560041 5254
510026 5100 550013 8075 560043 5275
510027 5131 550014 8110 560044 5085
510029 5186 550015 8111 560045 8653
550016 8128 560046 5286
550017 8124 560047 5287
550019 8125 560048 5288
520000 5257 550020 8126 560049 5289
520001 5071 550021 8129 560050 8005
520002 5018 550022 8130 560051 5264
520003 5013 550023 8131
520004 5031 550024 8133
520005 5256 550025 8134 590000 3409
550026 8149 590001 3407
530000 5012 550027 8526 590002 3040
530001 5010 590004 3410
530002 5017 560000 5252
530003 5032 560001 5009
530004 5066 560002 5033 600000 6000
530005 5077 560003 5034 600001 6010
530006 5081 560004 5038 600002 6005
530007 5106 560005 5039 600003 6004
530008 5109 560006 5040 600004 6008
530009 5133 560007 5041 600005 6021
530010 5164 560008 5047 600006 6084
530011 5187 560009 5056 600007 6076
530012 5272 560010 5057 600008 6077
530013 5273 560011 5059 600009 6078
560012 5092 600010 6079
560013 5099 600011 6080
540000 5048 560014 5169 600012 6081
540001 5015 560015 5170 500013 6082
540002 5062 560016 5182 600014 6083
560017 5183 600015 6088
600016 6090
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600017 6091 600073 6229 620008 6438
600018 6092 600074 6231 620011 6199
600019 6093 600075 6235 620012 6405
600020 6094 600076 - 6245

600021 6095 600077 6260

600022 6096 600078 6372 630000 6489
600023 6097 600079 6374 630001 6490
600024 6100 600080 6383 630002 6371
600025 6101 600081 6384 630003 6365
600026 6103 600082 6385 630004 6362
600027 6104 600083 6397 630005 6358
600028 6105 600084 6413 630006 6357
600029 6107 600085 6496 630007 6063
600030 6108 600086 6457 630008 6035
600031 6110 600087 8262 630009 6400
600032 6112 600088 6215 630010 6364
600033 6113 600104 722 630011 6261
600034 6114 600105 6128 630012 6172
600035 6190 630013 6037
600036 6225 630014 6003
600037 6239 610000 6048 630015 6185
600038 6241 610001 6058 630016 6184
600039 6242 610002 6059 630017 6187
600040 6243 610003 6075 630018 6363
600041 6246 610004 6132

600042 6249 610005 6152

600043 6415 610006 6460 640000 6483
€00044 6416 610007 6463 640001 6484
660045 6417 610008 6465 640002 6461
6030046 6418 610009 6466 640003 3287
600047 6467 610010 6468 640004 6047
600048 6052 610011 6414 640005 8079
600049 6053 610012 8614 640006 8042
600050 6197 610018 6049 640007 8043
600051 6219 610019 6050 640008 8044
600052 6220 610020 6119 640009 8046
600053 6237 610021 6121 640010 8047
600054 6259 610022 6131 640011 8080
600055 6420 610023 6446 640012 8081
600056 6479 610024 6447 640013 8082
600057 6098 610025 6459 640014 8083
600058 6064 610026 6122 640015 8098
600059 6173 610027 6452 640016 8107
600060 6174 610028 6073 640017 8121
600061 6175 640018 8189
600062 6176 640019 8190
600063 6178 620000 6223 640020 8191
600064 6179 620001 6382 640021 8192
600065 6181 620002 6407 640022 8193
600066 6186 620003 6491 640023 8194
600067 6195 620004 6492 640024 8195
600068 6196 620005 6501 640025 8198
600069 6209 620006 6203 640026 8200
600070 6210 620007 6480

600071 6211

600072 6213
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New No, 01d No. New No. 01d No. New No, 01d No.

640027 8201 650038 6161 710000 7247
640028 8202 650039 6168 710001 7030
640029 8203 650040 6244 710002 7031
640030 8204 650041 6499 710003 7037
640031 8252 650042 1003 - 710004 7044
640032 8253 - 710005 7057
640033 8354 710006 7058
640034 8255 660000 6409 710007 7059
640035 8377 660001 6471 710008 7073
640036 8539 660002 6472 710009 7104
640037 3288 660003 6473 710010 7109
640038 6504 660002 6476 710011 7267
640043 8048 660005 6494 710012 7268
640044 6257 660006 6493

660007 6456

660008 6495 720000 7248
650000 6001 660009 6497 720001 7019
650001 6009 660010 6477 720002 7063
650002 6014 660011 6485 720003 7064
650003 6015 660012 6486 720004 7065
650004 6044 660013 6487 720005 7066
650005 6039 660014 6488 720006 7114
650006 6041 660015 6503 720007 7118
650007 6136 660016 6502 720008 7119
650008 6146 660020 8108 720009 7136
650009 6147 660021 8534 720010 7148
650010 6148 660022 6117 720011 7149
650011 6481 660023 6140 720012 7150
650012 6482 660024 6252 720013 7151
650013 6380 660025 6258 720014 7152
650014 6381 660026 6390 720015 7269
650015 6389 660027 6391 720016 7330
650016 6395 660028 6394 720017 7332
650017 6469 660029 6392 720018 7039
650018 6498 660031 6202 720019 7040
650019 6019 660032 6393 720020 7041
650020 6040 660033 6255 720021 7125
650021 6042 660034 6247
650022 6045 660035 6166
650023 6074 660036 6250 730000 7067
650024 6159 660037 6167 730001 7071
650025 6160 660038 6163 730002 7072
650026 6254 660039 6054 730003 7139
650027 6272 660040 8235 730004 7262
650028 6356 660041 6248 730005 7270
650029 6373 660042 6164 730006 7271
650030 6375 660043 6253 730007 7341
650031 6377 730008 7263
650032 6060 730009 7264
650033 6061 700000 7342 730010 7265
650034 6222 700001 7256 730011 7266
650035 6474 730012 7115
650036 6475
650037 6162
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New No.

740000
740001
740002
740003
740004
740005
740006
740007
740008
740009
740010
740011
740012
740013
740014
740015
740016
740017
740018
740019
740020
740021
740022
740023
740024
740025
740026
740027
740028
740029
740030
740031
740033
740034
740035
740036
740037
740038
740039
740040
740041
740042
740043
740044
740060
740061
740062
740063
740064
740065
740066
740067
740068
740069
740070
740071

01d No.

7280
7295
7296
7282
7283
7284
7292
7293
7294
7324
7326
7327
7328
7329
7331
7333
7336
7337
7278
7279
7298
7217
7214
7208
7207
7204
7201
7202
7203
7210
7206
7212
7275
7276
7277
7320
7321
7322
7338
7237
7033
7035
7036
7038
7126
7257
7254
7253
7251
7219
7218
7095
7094
7056
7053
7052

New No.

740072
740073
740074
740075
740076
740077
740078
740079
740081

750000
750001
750002
750003
750004
750005
750006
750007
750008
750009
750010
750011
750012
750013
750014
750015
750016

750017
750018
750019
750020
750021
750022
750023
750024
750025
750026
750027
750028
750029
750030
750031

800000
800001
800002
800003
800004
800005
800006
800007
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Old No.

7051
7629 -
7076

.7096

7054 .
8033
7216
7200
7227

7300
7123
7075
7112
7301
7303
7304
7306
7307
7310
7312
7314
7315
7316
7317
7318
7319
7325
8706
7339
7055
7238
7099
7098
7097
7092
7079
7078
7077
7074
7250
7076

8547
8546
8545
8544
8543
8542
8541
8572

New No.

800008

800009
800010
800011
800012
800013
800014
800015
800016
800017
800018
800019
800020
800021
800022
800023
800024
800025
800026
800027
800028
800029
800030
800031
800034
800035
800036
800037
800038
800039
800040
800041
800042
800043

810009

820000
820001
820002
820003
820004
820005
820006
820007
820008
820009
820010
820011
820012

Old No.

8565
8557
8580
8570

" 8669

8525
8474
8512
8113
8139
8208
8221
8222
8224
8225
8226
8227
8236
8237
8250
6464
8728
8666
8662
8511
8251
8166
8157
8136
8085

8074 .

8664
8073
8573

8089

8550
8549
8548
8342
8578
8667
8680
8681
8682
8683
8684
8685
8688



New No. 01d No. New No, 0O1d No. New No, 0Old No.

820013 8652 830016 8749 850007 7313
820014 8582 830017 8750 850008 8369
820015 8563 830018 8751 850009 7122
820016 8514 830019 8752 850010 7016
820017 8515 830020 8714 -
820018 8517 -
820019 8660 860000 8228
820020 8668 840000 8265
820021 8688 840001 7110
820022 8687 840002 8266
820023 8393 840003 8267 911000 2176
820024 8689 840004 8268 911001 2197
820025 8690 840005 8269 911002 2321
820026 8691 840006 8270 911003 3140
820027 8703 840007 8271 911004 4140
820028 8720 840008 8272 911005 4141
820030 8722 840009 8278 911006 4142
820031 8734 840010 8281 911007 4207
820032 8518 840011 8289 911008 5261
820039 8616 840012 8290 912000 2306
820040 8615 840013 8291 912001 3313
820041 8508 840014 8292 912002 3317
820042 8507 840015 8293 912003 - 6120
820043 8509 840016 8294 912004 +8556
820044 8564 840017 8295 912005 . 8524
820045 3952 840018 8296 913000 8730
820046 8210 840019 8297 913001 459
820047 3393 840020 8298 913002 587
820048 6443 840021 8299 913003 592
820049 6444 840022 8355 913004 595
820050 6436 840023 8361 913005 721
820051 6435 840024 8363 913006 722
820052 6065 840025 8364 913007 822 |
820053 6437 840026 8365 913008 1177
820054 6451 840027 8370 913009 2316
840028 8371 913010 2317
840029 8372 913011 2327
830000 8709 840030 8373 913012 2328
830001 8710 840031 8374 913013 3403
830002 8711 840032 8388 913014 3404
830003 8721 840033 8280 913015 3135
830004 8723 840034 8247 913016 3136
830005 8735 913017 3264
830006 8736 913018 3243
830007 8737 850000 7021 913019 3244
830008 8738 850001 6129 913020 3245
830009 8739 850002 7116 913021 4201
830010 8743 850003 7117 913022 5044
830011 8744 850004 7121 913023 5082
830012 8745 850005 7323 913024 5089
830013 8746 850006 7309 913025 5271
830014 8747 913026 7340
830015 8748

Island Enterprises



New No. Ol1d No., New No. Q1d No. New No. O1d No.

913027 7034 915003 7101 950013 8655
913028 7025 915004 7132 950014 8609
913029 7020 915005 7135 950015 8676
913030 7220 915006 7144 950016 8530
913031 7221 915007 7224 . 950017 8242
913032 7222 915008 7225 950018 8234
913033 7223 915009 7235 950019 8716
913034 7228 915010 7236 950020 2320
913035 7229 915011 7240 950021 7346
913036 7230 915012 7241 950022 7347
913037 7233 915013 7242 950024 8608
913038 7234 915014 7243 950025 8658
913039 7205 915015 7244 950026 8675
913040 7272 915016 7245 950027 8719
913041 7226 915017 7246 950028 8755
913042 8357 915019 5242 950029 8731
913043 8106 915020 5243 950030 8732
913044 8554 915021 5245 950031 8756
913045 8569 915022 5248 950032 8782
913046 8592 915023 5249 950033 8771
913047 8584 915024 5263 950034 8772
913048 585 915025 7018 950035 8773
914000 3983 915026 7281 950036 8774
914001 4143 916000 976 950037 8775
914002 4144 916001 3665 950038 8776
914003 5132 916002 5053 950039 8777
914004 5042 916003 5069 950040 8778
914005 5262 916004 5098 950041 8779
914006 5260 916005 5255 950042 8780
914007 5046 916006 6226 950043 8761
914008 5270 916007 7032 950044 8762
914009 5246 916008 8659 950045 8764
914010 5247 916009 508 950046 8770
914011 5091 917000 5075 950047 8760
914012 5090 917001 986 950048 8763
914013 7006 917002 7124 950049 8769
914014 7239 917003 8538 950050 8768
914015 7249 917004 8571 950051 8767
914016 7022 917007 7105 950052 8766
914017 7215 950053 8765
914018 7311 950054 8742
914019 8027 950055 8754
914020 7042 950056 8759
914021 8021 950000 8698 950057 8781
914022 8022 950001 8700 950058 8783
914023 8023 950002 8702 950066 8218
914024 8026 950003 8707 950067 8567
914025 8165 950004 8708 950075 8238
914026 8182 950005 8656 950076 8661
914027 8183 950006 8657 950077 8540
914028 8378 950007 8693 950078 8533
914029 8733 950008 8692

914039 8025 950009 8679

915000 7084 950010 8678

915001 7085 950011 8677

915002 7100 950012 8673
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