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SECTION X

INSPECTION

A. GENERAL 

This section provides instructions for conducting routine periodic inspections. Repair or replacement 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.

B. 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 instructions 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.)

Ernpennage 





Engine cowling

Control surfaces





Fuel tank filler caps

Check the operation of the following control surfaces for full travel and smooth operation:

Ailerons





Rudder



Empennage trim system

Elevators




Wing flaps 

Check the following electrical equipment for proper operation:

Transrnitter 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. 

Air 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. 

Oil 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 (650 to 1860 rpm). 

Visually inspect the following parts of the propeller: 

Hub: All bolts and nuts for tightness. 

Blades: Excessive loss of grease from bearings. 

If propeller runs rough, check the pitch of the blades ((0.5( allowable difference) and blade track (1/16 in. allowable difference). 
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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 clean 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.  50-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 throttle, carburetor heat, mixture, 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 leaks and general condition. 

Inspect blades for nicks and cracks.

Clean and reinstall spinner. 

Cabin: 

Check parking brake cylinder for leaks. 

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. 
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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 aileron, 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. 

Fusealage 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. Performa a hot engine differential compression check

Check 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 spinner 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 upholstery 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 attachments. 

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 general condition (Refer to Figure 10-1.).

Check fuel cells 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 attachments 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 drainage and proper operation.

Lubricate in accordance with Figure 2-9. 

F. OVERLIMITS INSPECTION GUIDE 

If the aircraft has been operated so that any of its components have exceeded their maximum operational limits, check with the appropriate manufacturer's manual.

G. 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. (insect power boost control on M2E & F models.)

Check parking brake

Check gyros for noise and rough operation. 

Check cabin heater operation. 

Check magneto RPM variation (Maximum allowable 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 the aircraft conforms to FAA Aircraft Specifications 2A3.

See that FAA Airworthines Directives have been complied with.

See that Manufacturer's Service Bulletins have been complied with.

See that aircraft logs and certificates are in proper order.

See that the Weight & blaance 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 extension 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 a 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 lubricated 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 handcrank 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 maximum indicates a faulty motor or electrical circuit and/or a binding in the gear action due to improper 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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SHOP NOTES
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[image: image1.png]FIGURE 10-1 — ACCESS PANEL REMOVAL DIAGRAM
(100-HOUR INSPECTION)

I

" COWLING—Engine access.
2. ACCESS DOOR-E lectrical storage battery (M20C&D)

ACCESS COVER—Flight instruments, hydraulic fluid reservoir and parking brake valve, PC rate
gyro (1966, M20C&E)

NOTE: ;r;»e turn coordinator replaces the rate gyro and turn and bank indicator on all models
67 & on.
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[image: image2.png]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.
INSPECTION COVER—Control tubes & guide blocks, hydraulic flap cylinder, flap indicator cable.
INSPECTION COVERS-Wing attach, control tube guide blocks.

INSPECTION COVERS~Main gear retraction spring.

INSPECTION COVERS—-Control tube guide blocks.

INSPECTION COVERS-Aileron bellcranks and stop assemblies, control tubes.

FIGURE 10-2 - POWER BOOST DOOR SEAL INSPECTION DIAGRAM (M20E)

\ INSPECT FOR
TIGHT SEAL

Q Qo Q o Q

CAUTION: To prevent engine damage during ground or dusty air operation, induction air through the

10-

Rom 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.
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Model: 



 Serial No.: 



 Reg. No.: 




Geographical Location

(By state or country): 




 Engine Model & Serial No.: 




Propeller Model & Serial no.: 



 Total Time Since Overhaul: 




Total Time on Airplane: 




 Total time of Malfunctioning Part: 




Part No. (Mooney): 




 Manufacturer If other than Mooney) 



Model No. (if vendor part): 



 Serial 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







Signature










Mooney Rep (

Service center (
Distributor    (

Owner            (
Dealer           (

Pilot                (
ENG. FORM 109

[image: image5.wmf]SHEET NO 1
MOONEY M20B - M20C - M20D - M20E - M20F
100-HOUR INSPECTION GUIDE







 Date: 







 

Owner's Name 




 Address 







 

Reg. No. 


 A/C Serial No. 

 Aircraft tach. time. 

 Hrs. Date of last periodic 

 

Engine Model and Serial No 



 Prop design and Serial No 





 

Engine time 



 Hrs.
Brand of oil and weight used 





 

1. Is 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 anc! in Proper condition? 
 Yes - No 

4. Is Airworthiness Certificate in aircraft? 

 Yes - No


Current and in proper condition? 
 Yes - No 

5. Is all factory service information complied with? 
 Yes - No 

6. Are all applicable FAA Airworthiness Directives complied with? 
 Yes - No


7. Is Weight & Balance Record current? 



 Yes - No

ENGINE SECTION: (Refer to Lycoming Operator's Manual and Mooney Service & Maintenance Manual

Mechanic's        Inspector's













Initials

Initials

1. Remove and clean engine cowling and baffling; inspect for cracks and wash engine 







2. Perform a hot engine differential compression check:  Cyl Readings:








CYL 1. 

 CYL 2. 

 CYL 3. 

 CYL 4. 


3. Lubricating Systen (Refer to Lycoming Operator's Manual)

a.  Drain sump and change oil filter (if installed) 











b.  Remove pressure & suction screens.  Check for metal particles.









c.  Clean and inspect screens. Reinstall and safety screens.










d.  Check engine for oil leaks (note and correct).











e.  Inspect condition of oil cooler












f.  Service engine with recommended lubricating oil (Refer to Mooney S&M Manual)






4. Ignition system (Refer to Lycoming Operator's Manual.)

a.  Inspect spark plugs, replace or clean and regap











b.  Inspect ignition harness for general condition and freedom from fraying or chaffing







c.  Inspect magnetos and points; check magneto timing










5. Electrical System (Refer to Mooney S & M Manual.)

a.  Inspect battery for security, battery box for corrosion









b.  Inspect generator and accessories











c.  Inspect electrical components and wiring
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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 securitv









f.  Inspect panel lights and dimming svstem for operation

6. Fuel System, M20B, C, D (Refer to Mooney S & M Manual.)

a.  Inspect carburetor, clean screens, and check fuel flow









b.  Inspect carburetor heat system for leaks and proper operation








c.  Remove, clean, inspect, and reoil air filter










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 & L tanks)









6A.
Fuel System, M20E (Refer to Mooney S & M Manual.)

a.  Inspect fuel injection system, clean screens, and injector nozzles








(Refer to Bendix Service manual)
b.  Check power boost system for proper operation and door seal leaks








c.  Remove, clean, and inspect dry-air filter










d.  inspect air induction system and alternate-air valve









e.  inspect fuel selector valve for operation and proper pointer indication








f.  Operate boost pump; check pressure and all lines for leaks









g.  Drain fuel sumps and fuel selector valve (R & L tanks)









7. Remove heater jacket and inspect exhaust system for leaks and cracks. Remove exhaust cavities and inspect area 




8. Inspect fire wall for proper seating 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.)

AIRFRAME SECTION  (Refer to Mooney Service & Maintenance Manual)









1. Inspect exterior and interior of aircraft for general condition, collision 








damage, loose rivets, dents, and corrosion

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, Mechanical; 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)

SHEET NO 3
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9. Inspect cabin lights, circuit breakers, and electrical components









for proper operation 

10. Inspect PC system components for security, leaks, and proper operation.








(Refer to Mooney S & M Manual)
11. Inspect vacuum step for security and proper operation.










(Lubricate in accordance with Mooney S & M Manual)
12. Inspect wing interior in fuel tank area for fuel leaks, fuel tank vents for








obstruction, 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









18. Inspect cabin for proper sealin












LANDING GEAR OPERATION CHECK  (Refer to Mooney S & M Manual)









1. Raise aircraft on jacks. (Refer to Mooney S & M Manual.)
 








2. Inspect brakes, hydraulic brake cylinders, and hydraulic









system for leaks and general condition

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.)

5. Manual gear retraction system: check operation, rigging, gear warning








system (lights & horn), down-lock preload, and doors for proper
closing. (Refer to Mooney S & M Manual.)

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 & M Manual

7. Fixed gear: inspect landing gear fairing (M-20D)










8. Check operation of stall warning system











9. Check air seals in flap and wheel well areas











10. Operate flap system. Service hydraulic reservoir. (Refer to Mooney








S & M Manual for fluid specifications.)

POST-INSPECTION OPERATION CHECK  (Refer to Mooney Owner's Manual)








1. Check propeller governor operation with engine running at 2000 rpm and








pitch control at low pitch (high rpm); when propeller control is pulled out
to high pitch (low rpm), engine speed should decrease at least 500 rpm

2. Check ease of operation for all engine controls with engine running








3. Check generator output indication












4. Check oil pressure indication












5. Check fuel pressure indication
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6. Check fuel quantity indication










7. Check cylinder head temperature indication









8. Check oil temperature indication










9. Check idle rpm, idle mixture, and idle cutoff









10. Check propeller pitch through range









11. Check cabin and panel lights










12. Check radio operation











13. Check autopilot operation










14. Check magneto drop and ground










15. Check brake operation











16. Check fuel selector valve operation









17. Test vacuum warning 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
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