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PIPER COMANCHE SERVICE MANUAL 
  

AEROFICHE REVISION STATUS 

Revisions to this service manual 753 516, originally published (on paper only) in 1959, reissued (on paper 
only) August 18, 1972 and published on microfiche June 25, 1976 are as follows: 
Revisi Publication D fiche Card Effectivi 

ORIGINAL (Paper only) 1959 None 

COMPLETE REISSUE (Paper only) August 18, 1972 - None 

1st (Paper only) December 18, 1973 None 

2nd June 25, 1976 1,2,3,and 4 

3rd October 3, 1977 1 
4th April 3, 1978 1,2,and 3 
5th September 10, 1979 1,2,and 3 

6th April 10, 1981 1,2,and 3 
7th November 1, 1982 1,2,and 3 

8th September 21, 1986 1 
9th* August 15, 1998 1,2,and 3 

* Revisions appear in all three cards. 

Accordingly, discard your existing card set 

and replace it with these cards dated August 
15, 1998. 

Consult the latest Piper Customer Service Information Catalog No. 1753-755 (Aerofiche) for 

current revision dates for this manual. 

The General Aviation Manufacturers Association (GAMA) has developed specifications for 
microfiche reproduction of aircraft publications. The information compiled in this Aerofiche 
Service Manual will be kept current by revisions distributed periodically. These revisions will 
supersede all previous revisions and will be complete Aerofiche card replacements and shall 
supersede Aerofiche cards of the same number in the set. 

Conversion of Aerofiche alpha/numeric grid code numbers: 

First number is the Aerofiche card number. 

Letter is the horizontal row reference per card 

Second number is the vertical column reference per card. 

Example: 2J16 = Aerofiche card number two, row J, column 16. 

To aid in locating information, a complete Preface containing the Section Index Guide, List of 
THustrations and List of Tables for all fiche in this set is provided at the beginning of Card 1. Each 

subsequent aerofiche card contains a partial Preface, displaying only those elements on that card. 

IDENTIFYING REVISED MATERIAL 

A revision to a page is defined as any change to the text or illustrations that existed previously. Such 
revisions, additions and deletions are identified by a vertical black line (change bar) along the left- 
hand margin of the page opposite only the text or illustration that was changed. 

Changes in capitalization, spelling, punctuation, indexing, the physical location of the material or 
complete page additions are not identified by revision lines. 

\ Example. 

Revised: 8/15/98 PREFACE 
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EFFECTIVITY 

This service manual is effective for all PA-24 Comanche airplanes as follows: 

Model Name Model Number Serial Numbers " Model Years 

Comanche PA-24-180 24-1 thru 24-3687* 1958 - 1964 

PA-24-250 24-1 thru24-3687* 1958 - 1964 ~ 

PA-24-260 24-4000 thru 24-4299 1964 - 1965 

Comanche B PA-24-260 24-4300 thru 24-4803 1965 - 1968 

Comanche C PA-24-260 24-4804 thru 24-5028* 1969 - 1972 

Turbo Comanche C PA-24-260 Turbo 24-4904 thr 24-5028* 1969 - 1972 

and 

Comanche 400 PA-24-400 26-1 thru 26-148 1964 

* Multiple models assigned serial numbers from a single serial number list. 

No serial numbers duplicated. 

PARTS 

This manual generally does not contain hardware callouts for installation. Hardware callouts are only 

indicated where a special application is required. To confirm the correct hardware used, refer to the PA- 

24 Comanche Catalog P/N 752 464, and FAR 43 for proper utilization. 

WARNINGS, CAUTIONS AND NOTES 

These are used to highlight or emphasize important information. 

— WARNING — 

  
PREFACE 

OPERATING PROCEDURES, PRACTICES, ETC., WHICH MAY RESULT 

IN PERSONAL INJURY OR LOSS OF LIFE IF NOT CAREFULLY 

FOLLOWED. 

— CAUTION — 

OPERATING PROCEDURES, PRACTICES, ETC., WHICH IF NOT 

STRICTLY OBSERVED MAY RESULT IN DAMAGE TO EQUIPMENT. 

— Note — 

An operating procedure, condition, etc., which is essential to emphasize. 

Revised: 8/15/98 ‘ 

1A4



PIPER COMANCHE SERVICE MANUAL 
  

SECTION 

vl 

VIIA 

VIIB 

VIIC 

VIHI 

IX 

XI 

XII 

Revised: 8/15/98 

SECTION INDEX GUIDE 

UBJECT 

AEROFICHE CARD NO. 1 

INTRODUCTION 

HANDLING AND SERVICING 

INSPECTION 

STRUCTURE 

SURFACE CONTROLS 

LANDING GEAR AND BRAKE SYSTEM 

AEROFICHE CARD NO. 2 

POWER PLANT - PA-24-180 

POWER PLANT - PA-24-250 AND PA-24-260 

POWER PLANT - PA-24-400 

POWER PLANT - PA-24-260 Turbo 

FUEL SYSTEM 

AEROFICHE CARD NO. 3 

ELECTRICAL SYSTEM 

HEATING AND VENTILATING 

INSTRUMENTS 

ELECTRONICS 

1A5 

GRID NO. 

1AI5 
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2-3. 

24, 
2-5. 
2-6. 

2-7. 

2-8. 

2-8a. 

29. 

2-10. 

2-11. 

2-12. 
2-13. 
2-14. 
2-15. 

2-16. 

2-17. 
2-18. 
2-19. 
2-20. 
2-21. 
2-22. 
2-23. 
2-24. 
2-25. 
2-26. 
2-27. 
2-28. 
2-29. 
2-30. 
2-31. 
2-32. 
3-1. 
3-2. 
3-3. 
4-1. 
4-2. 
4-3. 

PREFACE 

LIST OF ILLUSTRATIONS 

Subject Grid No, 

Three-View of Comanche - PA-24-180 and PA-24-250 1A24 

Three- View of Comanche - PA-24-260 

(Serial Nos. 24-4000 to 24-4246, 24-4248 to 24-4299) 1B1 

Three-View of Comanche B - PA-24-260 : 
(Serial Nos. 24-4247, 24-4300 to 24-4782, 24-4784 to 24-4803 incl.) 1B2 

Three-View of Comanche - PA-24-400 1B3 

Three-View of Comanche C - PA-24-260 (Serial Nos. 24-4783, 24-4804 and up.) 1B4 

Access Panels and Plates - PA-24-180, 250, 260 

(Serial Nos. 24-4000 to 24-4246, 24-4248 to 24-4299) 1BS 

Access Panels and Plates - PA-24-260 (Serial Nos. 24-4247, 24-4300 and up) 1B16 

Access Panels and Plates - PA-24-400 1B17 

Torque Wrench Formula 1B18 

Jacking Arrangements 1B23 

Weighing 1B24 

Leveling Airplane - PA-24-180, 250, 260 

(Serial Nos. 24-4000 to 24-4246, 24-4248 to 24-4299) and PA-24-400 1C1 

Leveling Airplane - PA-24-260 (Serial Nos. 24-4247, 24-4300 and up) 1C1 

Landing Gear Strut Exposure 1Cé 

Brake Reservoir - PA-24-180, 250 (Serial Nos. 24-1 to 24-2298 incl) 1C9 

Brake Reservoir - 

PA-24-180, 250 (Serial Nos. 24-2299 and up); PA-24-260 and PA-24-400 1C9 

Fuel Strainer and Drain - PA-24-180, 250 (Serial Nos. 24-2299 and up); 

and PA-24-260 1C11 

Fuel Selector and Drain - PA-24-400 icn 

Qil Suction Screen 1C20 

Qil Pressure Screen 1C20 

Lubrication Chart - General - PA-24-180 and PA-24-250 1D1 

Lubrication Chart - General - PA-24-260 1D2 

Lubrication Chart - General - PA-24-400 iD3 

Lubrication Chart - Control Column - PA-24-180, 250, 260 and 400 1D4 

Lubrication Chart - Step Lock Mechanism - PA-24-180, 250, 260 and 400 1D5 

Lubrication Chart - Flap Track - PA-24-180, 250, 260 and 400 1D6 

Lubrication Chart - Nose Landing Gear - PA-24-400 1D7 

Lubrication Chart - Nose Landing Gear - PA-24- 180, 250 and 260 1D8 

Lubrication Chart - Stabilator - PA-24-180, 250, 260 and 400 1D9 

Lubrication Chart - Rudder Control - PA-24-180, 250, 260 and 400 1D10 

Lubrication Chart - Bellcrank - PA-24-180, 250, 260 and 400 1D11 

Lubrication Chart - Propeller - PA-24-180, 250, 260 and 400 iD12 

Lubrication Chart - Main Landing Gear - PA-24-180, 250, 260 and 400 1D13 

Typical Muffler Fatigue Areas 1D17 

Exhaust System Inspection Points - PA-24-180, 250 and 400 1D18 

Exhaust System Inspection Points - PA-24-260 1D19 

Landing Light Installation 1E9 

Wing Attachment Fittings 1E12 

Flap Roller Installation (Electrically Operated) 1E14 

Revised: 8/15/98 
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4-5. 

4-6. 

4-7. 

4-7a. 

4-Tb. 

4-Tc. 

4-8. 

4-9. 

4-10. 
4-11. 

4-12. 
4-13. 

4-14, 

5-1. 

5-la. 

5-2. 

5-3. 
54. 
5-5. 

5-6. 
5-7. 
5-8. 
5-9. 
5-10. 
5-11. 

5-12. 

5-13. 
6-1. 
6-2. 

6-3. 

6-4. 

6-5. 

6-6. 

6-7. 

6-8. 

6-8a. 

6-8b. 

6-8c. 

6-9. 

LIST OF ILLUSTRATIONS (continued) 

Subject 

Aileron Bearing Installation 

Door Installation 

Door Locking Mechanism - PA-24-250 (Serial Nos. 24-2844 to 24-3284) 

Door Locking Mechanism - PA-24-250 (Serial Nos. 24-3285 and up); 

PA-24-260 and PA-24-400 
Stabilator Balance Weight 

Checking Stabilator Free Play 

Checking and Balancing Rudder 

Fuselage Skin Diagram - PA-24-180, PA-24-250 and 

PA-24-260 (Serial Nos. 24-4000 to 24-4246, 24-4248 to 24-4299) 
Wing and Empennage Skin Diagram - PA-24-180, PA-24-250 and 

PA-24-260 (Serial Nos. 24-4000 to 24-4246, 24-42438 to 24-4299) 
Fuselage Skin Diagram - PA-24-260 (Serial Nos. 24-4247, 24-4300 and up) 

Wing and Empennage Skin Diagram - PA-24-260 
(Serial Nos. 24-4247, 24-4300 and up) 

Fuselage Skin Diagram - PA-24-400 

Wing and Empennage Skin Diagram - PA-24-400 

Typical Access Holes 

Control Column Installation 

Correct Method of Installing Rod End Bearings 

Aileron Control Installation 

Installation of Bellcrank Checking Tool 

Aileron Adjusting Points 

Flap Control Installation 

Determining Neutral Rudder Position 
Checking Rudder Travel 

Rudder and Rudder Trim Controls 

Clamping Rudder Pedals in Neutral Position 

Stabilator and Stabilator Trim Controls 

Checking Stabilator Travel in Up Position 

Stabilator Adjustment Points 

Special Fabricated Tools 

Nose Gear Oleo Strut (Serial Nos. 24-1 to 24-214 incl.) 

Grid No. 

1E14 
1E17 

. 1E18 

1E19 
1E24 
1F2 
1F5 

1F6 

1F7 
1F8 

1F9 
1F10 
1F11 
1F12 
1F19 
1F23 
1G2 
1G4 
1G4 
1G6 

1G15 
1G1S5 
1G16 
1G18 
1G21 
1H1 
1H4 

1H16 
1H24 

Nose Gear Oleo Strut Assembly - PA-24-180, PA-24-250 (Serial Nos. 24-215 and up; 

PA-24-260 and PA-24-400 
Nose Landing Gear Installation 

Clamping Rudder Pedals in Neutral Position 

Rudder Pedals at Neutral Angle 

Installations of Plumb Bob Attachment Tool and Alignment Jig 

Nose Gear Door Installation - PA-24-260 and PA-24-400 

Main Gear Oleo Strut Assembly 

Main Gear Side Brace Link Travel 

Main Gear Side Brace Bearing Tolerance 

Main Gear Side Brace Link Tolerance 

Main Landing Gear Installation (Left) 

Revised: 8/15/98 
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115 
1110 
1113 
1113 
1114 
1116 
1120 
1122 
1122 
1123 
1J2 
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Figure No. 

6-10. 
6-11. 
612. 
6-13. 
6-14. 
6-15. 
6-16. 
6-19. 

6-20. 
6-21. 
6-22. 
6-23. 
6-24. 
6-25. 
6-26. 
6-27. 
6-28. 

6-29. 

6-30. 
6-31. 
6-32. 
6-33. 

6-34, 

6-34a. 
6-35. 

6-36. 
6-37. 

6-37a. 
6-38. 
6-39. 
6-40. 
641. 
6-42. 
6-43. 
7-1. 
7-2. 
7-3. 
74. 

PREFACE 

LIST OF ILLUSTRATIONS (continued) 

Subject 

Adjustment of Main Landing Gear Drag Link 

Aligning Main Gear 

Landing Gear Retraction System 

Landing Gear Retraction Transmission Assembly 
Landing Gear Retraction System Instailation 

Nose Gear Drag Link Clevis 
Landing Gear Up Limit Switch 
Torque Wrench and Adapter Installation, 

(Serial Nos. 24-1 to 24-4782 incl.; 24-4784 to 24-4803 incl.) 

Torque Wrench and Adapter Installation, (Serial Nos. 24-4783; 24-4804 and up) 

Landing Gear Down Safety Lock Installation 

Landing Gear Warning Switch Installation 
Landing Gear Wamning Indicator 
Nose Wheel Assembly 

Main Wheel Assembly (Cleveland) - PA-24-180 and PA-24-250 

Main Wheel Assembly (Cleveland) - PA-24-260 and PA-24-400 

Main Wheel Assembly (Goodrich) - PA-24-400 

Brake Assembly (Cleveland) - PA-24-180 and PA-24-250 

(Serial Nos. 24-1 to 24-3295) 

Grid No, 

1J6 
137 

1J10. 
1J12 
1317 
1718 
1119 

1724 
1K1 
1K2 
1K3 
1K5 
1K6 
1K8 
1K9 

1K10 

1K12 

Brake Assembly (Cleveland) - PA-24-180 and PA-24-250 (Serial Nos. 24-3296 & up); 

PA-24-260 and PA-24-400 1K14 

Brake Assembly (Goodrich) - PA-24-400 1K15 

Replacing Brake Disc 1K16 

Bleeding Brakes 1K17 

Brake System Installation - PA-24-180 and PA-24-250 

(Serial Nos. 24-1 to 24-2174 incl., 24-2176 to 24-2298 incl.) 1K18 

Brake System Installation - PA-24-180 and PA-24-250 

(Serial Nos. 24-2175, 24-2298 and up); PA-24-260 and PA-24-400 1K19 

Brake Cylinder Instaliation 1K21 

Brake Master Cylinder - PA-24-180 and PA-24-250 

(Serial Nos. 24-1 to 24-2174 incl., 24-2176 to 24-2298 incl.) 1K23 

Parking Brake Valve 1L1 

Brake Master Cylinder - PA-24-180 and PA-24-250 

(Serial Nos. 24-2175, 24-2299 and up); PA-24-260 and PA-24-400 1L3 

Brake Cylinder Installation 114 

Fabricated Plumb-bob Tool 1L7 

Fabricated Nose Whee! Alignment Jig 1L8 

Fabricated Spanner Wrench 1L9 

Inspection of Rod End Bearing 1L11 

Main Gear Wear Limits 1L14 

Nose Gear Wear Limits 1L16 

Propeller Installation (McCauley) 2A14 

Typical Nicks and Removal Method 2A15 

Propeller Instatlation (Hartzell) 2A18 

Woodward Propeller Governor Adjustment Points 2A21 

Revised: 8/15/98 
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LIST OF ILLUSTRATIONS (continued) 

Subject 

7-5. Hartzell Propeller Governor Adjustment Points 

7-6. Engine Installation - PA-24-180 
7-6a. Cockpit Control Spring Back 
7-7. Carburetor 

7-8. Magneto Inspection 

7-9. Lead Positioning 

7-10. Impulse Coupling 

7-11. Magneto Timing Marks 

7-12. Timing Pointer 

7-13. Timing Plate Installed on Breaker Compartment 

7-14. Breaker Compartment With Cast Timing Marks 
7-15. Engine Timing Marks 

7-16. Ignition System Retard Breaker Magneto Installation 

7-17. Removing Seized Spark Plug 

TA-1. Propeller Installation (McCauley) - PA-24-250 

TA-2. Typical Nicks and Removal Method 
TA-3. Propeller Installation (Hartzell) - PA-24-250 

TA4. Propeller Installation (Hartzell) - PA-24-260 
7A-5. Woodward Propeller Governor Adjustment Points 
TA-6. Hartzell Propeller Governor Adjustment Points 

TA-7. Engine Installation - PA-24-250 

TA-8. Engine Installation - PA-24-260 (Serial Nos. 24-4000 thru 24-4803, less 24-4783) 
7A-9. Engine Installation - PA-24-260 (Serial Nos. 24-4783 and 24-4804 and up) 
7A-10. Carburetor 

TA-11. Schematic Diagram of RSA Fuel Injector System - PA-24- 250 & PA-24-260 
TA-12. Idle and Mixture Adjustment (Fuel Injector) 

7A-13. Fuel Air Bleed Nozzle 

7A-14. Magneto Inspection 

7TA-15. Lead Positioning 

7TA-16. Impulse Coupling 

TA-17. Magneto Timing Marks 

TA-18. Timing Pointer 

7A-19 Timing Plate Installed on Breaker Compartment 

7A-20. Breaker Compartment with Cast Timing Marks 

TA-21. Engine Timing Marks 

TA-22. Ignition System Retard Breaker Magneto Installation 

7A-23. Removing Seized Spark Plugs 

7B-1. Propeller Installation 

7B-2. Typical Nicks and Removal Methods 

7B-3. Propeller Governor Adjustment Points 

7B-4. Engine Installation - PA-24-400 

7B-5. Schematic Diagram of RSA Fuel Injector System - PA-24-400 
7B-6. 1dle Speed and Mixture Adjustment (Fuel Injector) 

7B-7. Fuel Air Bleed Nozzle 

7B-8. Magneto Timing Marks 

Revised: 8/15/98 
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Grid No. 

2A22 
2B1 

- 2BS 
2B6 
2B8 
2B9 
2B9 

2B10 
2B10 
2B11 
2B11 
2B12 
2B1S 
2B17 
2C7 
2C8 

2C10 
2C12 
2C16 
2C17 
2C21 
2D1 
2D7 

2D11 
2D14 
2D16 
2D17 
2D19 
2D20 
2D20 
2D21 
2D21 
2D22 
2D22 
2D24 
2E2 
2E4 

2E22 
2E23 
2F2 
2F3 
2F8 

2F10 
2F12 
2F14 
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Figure No. 

7B-9. 

7B-10. 

7B-11. 

7B-12. 

7B-13. 

7B-14. 

7TB- 15. 

7C-1. 

7C-2. 

7C-3. 

7C-4. 

7C-5. 

7C-5a. 

7C-5b. 

7C-6. 

7C-7. 

7C-8. 

7C-9. 

7C-10. 

7C-11. 

- 7C-12. 

7C-13. 

7C-14. 

7C-15. 

7C-16. 

7C-17. 

8-1. 

8-2. 

8-3. 

8-4. 

8-5. 

8-6. 

8-7. 

8-8. 

8-9. 

8-10. 

8-11. 

8-12. 

8-13. 

8-14. 

8-15. 

8-16. 

8-17. 

8-18. 

8-19. 

PREFACE 

LIST OF ILLUSTRATIONS (continued) 

Subject Grid No, 

Reworked Plain Washer 2F14 

Filed Notch on Cam 2F15 

Installation of Rotor Holding Tool and Timing Pointer 2F15 

Alignment of Cam in Inspection Hole ) 2F16 

Engine Timing Marks 2F17 

Ignition System Retard Breaker Magneto Installation 2F20 

Removal of Seized Spark Plug 2F22 

Propeller Installation 2G12 

Typical Nicks and Removal Methods 2G13 

Propeller Govemnor 2G15 

Engine Installation - PA-24-260 Turbo 2G22 

Schematic Diagram of Turbocharger System 2G23 

Lockwiring V-Band Couplings 2G24 

Indicator Probe Installation 2H3 

Schematic Diagram of RSA Fuel Injector System - PA-24-260 Turbo 2H7 

Fuel Injector 2H9 

Fuel Air Bleed Nozzle 2H10 

Contact Points 2H12 

Rotor Holding Tool Installed 2H14 

Timing Kit Installed 2H14 

Aligning Timing Marks Single Contact Assembly Magneto 2H15 

Forming Leads in Breaker Compartment 2H15 

Engine Timing Marks 2H16 

Magneto Timing Marks 2H16 

Removing Frozen Spark Plug 2H19 

Turbo Oil Flow Check 2H22 

Fuel Cell Installation (Main/Inboard) 2114 

Fuel System Schematic - PA-24-180 2115 

Fuel System Schematic - PA-24-250 (Serial Nos. 24-105 to 24-2298) 2116 

Fuel System Schematic - PA-24-250 (Serial Nos. 24-2299 & up) and PA-24-260 2117 

Fuel System Schematic - PA-24-260 Turbo 2118 

Fuel System Schematic - PA-24-400 2120 

Bayonet Fasteners 2121 

Button Fasteners 2121 

Checking Sender Unit 2124 

Checking Fuel Gauge 2124 

Three Position Fuel Valve - PA-24-180 and PA-24-250 213 

Five Position Fuel Valve - PA-24250 and PA-24-260 215 

Fuel Valve and Filter - PA-24-400 215 

Fuel Strainer Disassembled - PA-24-400 2]7 

Bendix Plunger Fuel Pump (Early) 2]9 

Bendix Plunger Fuel Pump (Late) 2J9 

Exploded View Bendix Rotary Fuel Pump 2712 

Primer Pump (Carburetor Induction System) 215 

Fabricated Fuel Quantity Transmitter Checking Jig 2J18 

Revised: 8/15/98 
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LIST OF ILLUSTRATIONS (continued) 

Figure No. Subject 

9-1. Generator and Starter Wiring System 
9-2. Sectional View of Generator 
9-3. Wiring Circuit of Three Unit Regulator 
9-4. Use of Riffle File to Clean Contact Points 
9-5. Voltage Regulator Air Gap Check and Adjustment 

9-6. Adjusting Voltage Regulator Settings 

9-7. Checking Voltage Setting, Fixed Resistance Method 

9-8. Checking Voltage Setting, Variable Resistance Method 

99. Cutout Relay Air Gap Check and Adjustment 

9-10. Cutout Relay Point Opening Check and Adjustment 

9-11. Checking Cutout Relay Closing Voltage 

9-12. Adjustment of Cutout Relay Closing Voitage 

9-13. Checking Current Regulator, Load Method 

9-14. Checking Current Lead Method, Jumnper Lead Method 

9-15. Alternator and Starter Wiring System 

9-16. Cross Sectional View of Alternator 

9-17. Checking Rotor 

9-18. Slip Ring End Frame 

9-19. Checking Stator 
9-20. Checking Diodes 

9-21. Brush Holder Assembly 

9-22. Exploded View of Heat Sink Assembly 

9-23. Checking Alternator Qutput 

9-24. Volt-Ohmmeter Test 

9-25. Jumper Connection 

9-26. Regulator Checks 

9-27. Relay Test 

9-27a. Exploded View of Alternator 

9-27b. Alternator and Starter Wiring System Schematic (Prestolite) 

9-27c. Removal of Rectifier 

9-27d. Removal of Slip Ring End Bearing 

9-27e. Removal of Drive End Head 
9-27f. Removal of End Head Bearing 

9-27g. Testing Rotor for Grounds 

9-27h. Testing Rotor for Shorts 

9-27i. Installation of Bearing 

9-27]. Installation of Rectifier 

9-27k. Terminal Assembly 

9-271. Slip Ring End Bearing Assembly 

9-27m. Testing Alternator 

9-27n. Brush Installation 

9-270. Internal Wiring Diagram 

9-27p. Regulator Diagram 

9-27q. Testing Regulator 

9-27r. Application of Overvoltage Control 

Revised: 8/15/98 
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Grid No, 

3A13 
3A16 

- 3A22 
3A24 
3A24 
3B1 
3B1 
3B1 
3B3 
3B3 
3B4 
3B4 
3BS 
3BS 
3B8 

3B10 
3BI11 
3B11 
3Bl 
3BI12 
3B14 
3B14 
3B15 
3B17 
3B17 
3B18 
3B19 
3B20 
3B22 
3B23 
3B23 
3B24 
3B24 
3C1 
3C1 
3C2 
3C2 
3C3 
3C3 
3C3 
3C4 
3C4 
3C7 
3C8 
3C9 
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9-27s. 
9-27t. 
9-27u. 
9-28. 
9-29. 
9-29a. 

9-29b. 
9-29c. 

9-29d. 
9-29e. 
9-29f. 
10-1. 

10-2. 

10-3. 

10-4. 

10-5. 

10-6. 
10-7. 

11-1. 

12-1. 

W
b
 

PREFACE 

LIST OF ILLUSTRATIONS (continued) 

Subject 

Testing Overvoltage Control 

No-Load Test 

Lock-Torque Test 

Not Used. 

Not Used. 
Exploded View of Gear Reduction Starting Motor 

Turning Starting Motor Commutator 

Testing Motor Armature for Shorts 

Testing Motor Fields for Grounds 

No-Load Test Hookup 

Stall-Torque Hookup 
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SECTION 1 

INTRODUCTION . 

1-1. General. 

1-2. This manual contains service and maintenance instructions for the Piper PA-24 Comanche (Figure 1-1), 

designed and manufactured as a versatile aircraft in the personal and business aviation field, by the Piper 

Aircraft Corporation, Lock Haven, Pennsylvania. 

1-3. Scope of Manual. 

1-4. Sections II and ITI comprise the service part of this manual, whereas Sections IV through XTI comprise 

the maintenance instructions. The service instructions include ground handling, servicing, and inspection. 

The maintenance instructions for each system include troubleshooting, removal and installation of 

components, and corrective maintenance and testing; each major system of the aircraft is covered in a 

separate section 

1-5. Only qualified personnel shouid perform the operations described in this manual. 

1-6. The description of the aircraft included in this section is limited to general information; however, 

Figures 1-2 through 1-4 gives specific external dimensions. Table II-II lists the leading particulars and 

principal dimensions. 

1-7. Description. 

1-8. The Piper PA-24 Comanche is a four place, (optional 5th and 6th seats are available in the PA-24-260, 

Serial Nos. 24-4300 and up) single-engine, low-wing monoplane of all metal construction. Paragraphs 1-9 

through 1-19 provide descriptions of the major components and systems. 

1-9. Wing. The laminar flow wing is of all-metal stressed-skin, full-cantilever, low-wing design, consisting . 

of two wing panels bolted together at the center of the fuselage. The wing tips are removable. The ailerons 

are cable and push rod controlled and are statically and dynamically balanced. The trailing edge wing flaps 

are manually or electrically operated. . 

1-10. Empennage. The empennage consists of the fin, stabilators, and stabilator trim tabs. The rudder and 

stabilators are dynamically and statically balanced. 

1-11. Fuselage. The fuselage consists of three basic units: the engine section, the cabin section, and the 

sheet-metal tail cone. 

1-12. Landing Gear. The landing gear is an electrically operated tricycle gear. consisting of a nose wheel 

and two main wheels. 

1-13. Hydraulic Systems. The brake system is operated by a hand lever or by toe brakes. 

INTRODUCTION Revised: 8/15/98 ‘ 
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1-14. Engine and Propeller. 

Table I-1. Engine and Propeller. 
  

  

  

  

  

      

Model Engines Propellers Horsepower Octane 

PA-24-180 0-360-A1A Hartzell HC-92ZK-8D, or 180 91/96 
0-360-A1D McCauley 2D36C14 

PA-24-250 0-540-A1A5 Hartzell HC-82XK-1D 250 "91/96 
0-540-A1B5 or HC-A2VK-1, or 
0-540-A1C5 McCauley 2D36C28 
0-540-A1D5 

10-540-C1B5 Hartzelt HC-A2VK-1 

PA-24-260 0O-540-E4AS Hartzell HC-C2YK-1A 260 91/96 
10-540-D4AS or HC-C2YK-1B 

10-540-N1A5 Hartzell HC-E2YR-1B 

PA-24-260 Tutbo  10-540-R1AS5 Hartzell HC-E2YR-1B 260 100/130 
or HC-E2YR-1BF 

PA-24-400 10-720-A1A Hartzell HC-A3VK-4 400 100/130 
  

1-15. Fuel System. The fuel system on the PA-24-180 consists of two rubber cells in the wings, one engine 
driven pump, and one electrical auxiliary pump. On the PA-24-250 the fuel system is similar, with the 

exception that there are two electrical auxiliary pumps in addition to the engine driven pump and two 
auxiliary fuel cells as optional equipment. The fuel system on the PA-24-260 has two fuel cells as standard 
equipment, two fuel cells as optional equipment, one engine driven pump and two electric auxiliary fuel 
pumps with carburetor equipped engines or one electric auxiliary pump with fuel injection engines. The PA- 

24-400 system consists of four fuel cells, one engine driven pump and one electric auxiliary pump. 

1-16. Flight Controls. The flight controls are conventional equipment, consisting of a control wheel which 

operates the ailerons and stabilators, and pedals which operate the rudder. Duplicate controls are provided for 

the copilot. 

1-17. Radio. Provisions for radio installations consist of microphone and headset jacks and mounting 

brackets, a loudspeaker, necessary wiring, and panel space for at least four radios. 

1-18. Cabin Heater, Defroster, and Fresh Air System. Heater air for the cabin and defroster is obtained 

directly from the exhaust system muffler shroud. On the PA-24-180 and PA-24-250 fresh air is obtained 

through intakes at the engine cowl, and an air intake at the top of the fuselage providing air to the individual 

seats through the air line type overhead vents. On the PA-24-260 and PA-24-400 fresh air is taken from the 

leading edge of each wing to the forward portion of the cabin and through an intake located on the dorsal fin 

directing air through overhead vents. 

1-19. Instrument and AutoPilot Systems. Provisions for instrument installation include panels for engine 

instruments and advance flight instruments, as well, as for an AutoPilot system which consists of four 

principal parts: a modified directional gyro, a modified gyro horizon, a motor-driven actuator, ind an 
amplifier. 

Revised: 8/15/98 INTRODUCTION 
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2.1 Introduction. This section contains routine handling and servicing procedures that are most frequently 

encountered Frequent reference to this section will aid the individual by providing information such as the 

location of various components, ground handling procedures, routine service procedures and lubrication. 

When any system or component requires service other than the procedures outlined in this section. refertothe 

appropriate section for that component. 

2-2. Dimensions. The principal airplane dimensions are shown in Figures 2-1 thru 2-5 and are listed in 

Table 11-1 

2-3. Weight and Balance Data. When figuring various weight and balance computations, the weight and 

empty weight center of gravity of the airplane may be found in the Weight and Balance Form of the Airplane 

Flight Manual. 

24. Serial Number Plate. (Referto Figure2-6.) Theserial number plate on the various PA-24 modelaircraft 

can be found at one of the following locations: On the inside of the baggage compartment door. on the upper 

right side of the firewall (engine side), on the fuselage adjacent to the left side of the tail skid 

2-5 Access and Inspection Provisions. The access and inspection provisions for the airplane are shown, 

Figures 2-6 thru 2-8. The component to be serviced or inspected through each opening is identified in the 

illustration All access plates and panels are secured by either metal fasteners or screws. The floor panels 

may be removed by first removing the desired seats. then sliding the carpet edges from under its retainer strips. 

lifting the edges and removing the carpet attaching screws. Remove the carpet. thus exposing the floor panel 

attaching screws. To enter the aft section of the fuselage. remove the lower rear baggage compartment 

upholstery panel by removing the attaching screws. 

CAUTION 

Before entering the aft section of the fuselage, be sure the airplane is 

supported at the tail skid. 

2-6. Tools and Test Equipment. Because of the simplicity and easy accessibility of components. few special 

tools outside normal shop tools will be required. Tools that are required may be fabricated from dimensions 

given in the back of the section that pertains to a particular component 

REVISED: 4/3/78 HANDLING AND SERVICIN! 

1A22



  

PIPER COMANCHE SERVICE MANUAL 

  

2-7. Torque Requirements. The torque values given in Table II-1I are derived from oil-free cadmium-plated 
threads and are recommended for all airframe installation procedures where torquing is required, unless 
otherwise noted in sections where other values are stipulated. Engine torque values are found in the latest 
revision of Avco-Lycoming Service Bulletin No. 268. Propeller torque values are found in Sections VII, VIIA, 
VIIB and VIIC of this manual. Table [I-1I1A lists the torque values for flared fittings of various sizes and 
materials. 

2-7a. Torque Wrenches. Torque wrenches should be checked daily and calibrated by means of weightsand a 
measured lever arm to make sure that inaccuracies are not present. Checking one torque wrench against 
another is not sufficient and is not recommended. Some wrenches are quite sensitive as to the way they are 
supported during a tightening operation. Any instructions furnished by the manufacturer must be followed 
explicitly. 

CAUTION 

Do not overtorque fittings. 

NOTE 

When flared fittings are being installed, ascertain that the male 
threads are properly lubricated. Torque fittings in accordance with 
Table 11-11A. 

When it is necessary to use a special extension or adapter wrench together with a torque wrench a simple 
mathematical equation must be worked out to arrive at the correct torque reading. Following is the formula 
to be used: (Refer to Figure 2-8a.) 

2-8 Handhold and Walkways. A fixed handhold is located on the right side of the fuselage, above the rear 
window. Walkways of four parts Devoe non-skid compound and one part black enamel are painted on the 
right wing and flap. 

CAUTION 

Avoid damage to the wings by stepping only on the walkway. 

2-9. Ground Handling. 

2-10. Introduction to Ground Handling. Ground handling covers all essential information governing and 
handling of the airplane while on the ground. This includes jacking, weighing, leveling, mooring, parking, 
towing and taxiing. When the airplane is handled in the manner described in the following paragraphs, 
damage to the airplane and its equipment will be prevented. 

HANDLING AND SERVICING 
REVISED: 4/10/81 
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FIGURE 2-1. THREE-VIEW OF COMANCHE PA-24-180 and PA-24-250 
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FIGURE 2-2. THREE VIEW OF COMANCHE PA-24-260 

Serial Nos. 24-4000 to 24-4248, 24-4248 to 24-4299 
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FIGURE 2.5. THREE-VIEW OF COMANCHE PA-24-260 

Serial Nos. 24-4783, 24-4804 and up 
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TABLE 1I-I. LEADING PARTICULARS AND PRINCIPLE DIMENSIONS . 

MODEL PA-24-180 PA-24-250 
Carburetor Induction 

ENGINE 

Manufacturer Avco-Lycoming Avco-Lycoming 

Model 0-360-A1A or 0-360-A1D  O-540-A1AS5; O-540-A1BS, 

FAA type certificate 
Rated horsepower, RPM: 

Full throttle 
Oil, SAE number 
Oil sump capacity 
Fuel, aviation grade, minimum octane 

Carburetor, Marvel-Schebler 
Fuel injector, Bendix 
Magnetos (2), Scintilla: 

Left 
Right 
Left 
Right 

Magneto timing 
Magneto point clearance 
Spark plugs (shielded): 
Spark plug gap setting 
Firing Order 
Tachometer drive, ratio to crankshaft 
Starter: 

Deico-Remy, 12 voit 
Prestolite, 12 volt 

Generator, Delco-Remy: 
12 Voit (35 Amp) 
12 Volt (50 Amp) 

Generator voltage regulator, Delco-Remy 
12 volt (35 amp) 

12 volt (50 amp) 

Fuel pump drive 

0-360-A1A 

0-360-A1D 

0-540-A1AS 

0-540-A1BS, O-540-A1C5 

0-540-A1DS 

o
 

a
 

N
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286 

180 HP @ 2700 RPM 
See Table 11-VI 
8 qgts. 
91/96 
MA-4-5 

S4LN-2]! 
S4LN-20! 
S4LN-2002 
S41.N-2042 
25 degrees BTC 
0.018 £ 0.006 in. 
6) 
(6) 
1-3-2-4 
0.5:1 

1109689 

1101900 
1101915 

1118704 
1119224 
Plunger 

Refer to latest revision of Lycoming Service Instruction No 1042 

1B6 

0-540-A1C5 or O-540-A1D5 
295 

250 HP @ 2575 RPM 
See Table 11-VI 
12 qts. 
91/96 
MA-4-5 

S6LN21%, S6LN-214 
S6LN-20%, S6LN-214 
S6LN-200% 
S6LN-2045 
25 degrees BTC 
0.018 £ 0.006 in. 
6 
(6) 
1-4-5-2-3-6 
0.5:1 

1109511 

1101900 
1101915 

1118704 
1119224 
Plunger
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TABLE 1I-1. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont.) 

MODEL 

ENGINE 

Manufacturer 
Model 

FAA type certificate 
Rated horsepower, RPM: 

Full throttle 
Oil, SAE number 
Oil sump capacity 
Fuel, aviation grade, min octane 

Carburetor, Marvel-Schebler 
Fuel injector, Bendix 
Magnetos (2), Scintilla: 

Left 
Right 

Magneto timing 
Magneto point clearance 
Spark plugs (shielded): 
Spark plug gap setting 
Firing Order 
Tachometer drive, ratio to crankshaft 
Starter: 

Delco-Remy 12 volt 
Prestolite, 12 volt 

Generator, Delco-Remy: 

12 volt (35 amp) 

12 volt (50 amp) 
Generator voltage regulator, Delco-Remy ° 
12 volt (35 amp) 

12 volt (50 amp) 

Alternator, Delco-Remy 12 volt (70 amp) 
Alternator voltage regulator, Delco-Remy 
Alternator overvoliage relay, Delco-Remy 

Alternator, Prestolite 12 volt (70 amp) 
Alternator voltage regulator, Prestolite 
Alternator overvoltage relay, Prestolite 

Fuel pump drive 

PA-24-250 
Fuel Injected 

Avco-Lycoming 
10-540-C1B5 

1E4 

250 HP @ 2575 RPM 

See Table 1I-1V 

12 qts. 
91/96 

RSA-5AD! 

S6LN-200 
S6LN-204 
25 degrees BTC 
0.018 £ 0.006 in. 
(6) 
(6) 
1-4-5-2-3-6 
0.5:1 

1109511 

1101900 
1101915 

1118704 
1119224 

Plunger 

& Refer to latest revision of Lycoming Service Instruction No 1042 

-1B7 

PA-24-260 
Carburetor Induction 

Avco-Lycoming 
0-540-E4AS 

295 

260 HP @ 2700 RPM 
See Table I1-1V 
12 qts. 
91/96 
MA-4-5 

S6LN-200 
S6LN-204 
25 degrees BTC 
0.018 £ 0.006 in. 

6 
(6) 
1-4-5-2-3-6 
0.5:1 

1109511 
MZ-4206 

1100660 or 1100717 
9000590 
1115831 

Plunger 

HANDLING AND SERVICING 
REVISED: 4/10/81
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TABLE 1I-1. LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (cont.) . 

MODEL PA-24-260 PA-24-260 
Fuel Injected - Serial Nos.  Fuel Injected - Serial Nos. 
24-4783, 24-4804 and up 24-4000 to 24-4782, 24-4784 10 

24-4803 inclusive 

ENGINE 

Manufacturer Avco-Lycoming Avco-Lycoming 

Model 10-540-N1AS 10-540-D4AS 

FAA type certificate 1E4 1E4 

Rated horsepower, RPM: 
Full throttle 

Oil, SAE number 
Oil sump capacity 
Fuel aviation grade: 
Minimum octane 

Carburetor, Marvel-Schebler 

Fuel injector, Bendix 
Magnetos (2), Scintilla: 

Left 
Right 

Magneto timing 
Magneto point clearance 
Spark plug (shielded): 
Spark plug gap setting: 
Firing Order 
Tachometer drive, ratio to crankshaft 

Starter: 
Delco-Remy, 12 volit 

Prestolite, 12 volt 

Generator, Delco-Remy: 
12 volt (35 amp) 
12 volt (50 amp) 
Generator voltage regulator, Delco-Remy: 

12 volt (35 amp) 

12 volt (50 amp) 
Alternator, Delco-Remy 12 volt (70 amp) 

Alternator voltage regulator, Delco-Remy 

Alternator overvoltage relay, Delco-Remy 
Alternator, Prestolite 12 volt (70 amp) 

Alternator voltage regulator, Prestolite 

Alternator overvoltage relay, Prestolite 

Fuel pump drive 

260 HP @ 2700 RPM 
See Table 11-1V 

12 gts 

91/96 

RSA-5ADI 

S6LN-200 
S6LN-204 
25 degrees BTC 
0.018 £ 0.006 in. 

(6) 
6) 
1-4-5-2-3-6 
0.5:1 

MZ-4206 

ALX842] 
VSF7203 
X17621 
Plunger 

6 Refer to latest revision of Lycoming Service Instructions No 1042 

1B8 

260 HP @ 2700 RPM 
See Table 1I-1V 
12 qts. 

91/96 

RSA-5ADI 

S6LN-200 
S6LN-204 
25 degrees BTC 
0.018 + 0.006 in. 

6 
(6) 
1-4-5-2-3-6 
0.5:1 

1109511 
MZ-4206 

1100660 or 1100717 
9000590 
1115831 

Plunger 

HANDLING AND SERVICING 
REVISED: 4/10/81
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TABLE II-1. LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (cont.) 

MODEL 

ENGINE 

Manufacturer 
Model 
FAA type certificate 
Rated horsepower, RPM: 

Full throttle 
Oil, SAE number 
Oil sump capacity 
Fuel aviation grade: 
Minimum octane 

Carburetor, Marvel-Schebler 

Fuel injector, Bendix 
Magnetos (2), Scintilla: 

Left 
Right 

Magneto timing 
Magneto point clearance 
Spark plugs (shielded): 
Spark plug gap setting 
Firing Order 
Tachometer drive, ratio to crankshaft 
Starter: 

Delco-Remy, 12 volts 
Prestolite, 12 volt 

Generator, Delco-Remy: 
12 volt (35 amp) 

12 volt (50 amp) 

Generator voltage regulator, Delco-Remy 
12 volt (35 amp) 

12 volt (50 amp) 

Alternator, Delco-Remy 12 volt (70 amp) 

Alternator voltage regulator, Delco-Remy 

Alternator overvoltage relay, Delco-Remy 
Alternator, Prestolite 12 volt (70 amp) 

Alternator voltage regulator, Prestolite 

Alternator overvoltage relay, Prestolite 
Fuel pump drive 

PA-24-260 Turbo 

Avco-Lycdming 
10-540-R1AS 
1E4 

260 HP @ 2700 RPM 
See Table 11-VI 
12 qts 

100/130 

RSA-5ADI 

S6LN-1209 
S6LN-1208 
25 degrees BTC 
0.016 + 006 in. 
(6) 
(6) 
1-4-5-2-3-6 
0.5:1 

MZ-4206 

ALX8421 
VSF 7203 
X17621 
Lear Seigler RG-17980 

6 Refer to latest revision of Lycoming Service [nstruction No 1041 

1B9 

PA-24-400 

Avco-Lycoming 
10-720-A 1A 
1E15 

400 HP @ 2650 RPM 
See Table 11-V1 

17 qts 

100/130 

RSA-10AD! 

S8LN-701 
S8LN-705 
20 degrees BTC 
0.019 £ 0.001 in. 
(6) 
(6) 
1-5-8-3-2-6-7-4 
0.5:1 

1113471 

1100660 or 1100717 
9000590 
1115831 

Lear Seigler RG-17980 

HANDLING AND SERVICING 
REVISED: 4/10/81
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TABLE II-I. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont.) 

MODEL 

FUEL SYSTEM 

Inboard (main) fuel cells 
Capacity (each) 
Unusable fuel (each) 

Outboard (auxiliary) fuel cells 
Capacity (each) 

LANDING GEAR 

Type 
Shock strut type 
Fluid required (struts and brakes) 
Strut exposure {(exposure under static load) 
Wheel tread 
Wheel base 
Nose wheel travel 
Wheel, Nose 

Wheel, Main 

Brake type 

Tire, Nose 
Tires, Main 

Tire pressure, Nose 
Tire pressure, Main 

OVERALL 

Gross weight 
Gross landing weight 

PA-24-180 

Two 
30 U.S. gal 
2 U.S. gal 

Electrically operated 
Combination air and oil 
MIL-H-5606 
2.75 in. 
9 ft. 8 in. 
6 ft. 6.62 in. 
Left 20°, Right 20° 
Cleveland 38501 
Cleveland 30-70, Serial Nos. 

24-1 to 24-3306 
Cleveland 40-58, Serial Nos. 

24-3307 and up 
Cleveland 3000-250, Serial 
Nos. 24-1 to 24-3295 
Cleveland 30-41, Serial Nos. 
24-3296 and up 
6:00 x 6, 4 ply rating 
6:00 x 6,4 ply rating 
27 psi 
27 psi 

2550 1bs. 
2550 1bs 

9 Serial Nos 24-1. 24-103 10 24-2002 inc! 24-2004 to 24-2298 incl 

10 Serial Nos 24-2003. 24-2299 and up 

PA-24-250 

Two 
30 U.S. gal 
2 U.S. gal 
Two 
15 U.S. gal 

Electrically operated 
Combination air and oil 
MIL-H-5606 
2.75 in. 
9 ft. 8 in. 
6 ft. 6.62 in. 
Left 20°, Right 20° 
Cleveland 38501 
Cleveland 30-70, Serial Nos. 
24-1 to 24-3306 
Cleveland 40-58, Serial Nos. 
24-3307 and up 
Cleveland 3000-250, Serial 
Nos. 24-1 to 24-3295 
Cleveland 30-41, Serial Nos. 
24-3296 and up 
6:00 x 6, 4 ply rating 
6:00 x 6, 6 ply rating 
27 psi 
42 psi 

2800 Ibs ? or 2900 1bs 10 
2800 1bs % or 2900 lbs 10 

HANDLING AND SERVICING 
REVISED: 4/10/81 
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TABLE 11-1 PARTICULARS AND PRINCIPAL DIMENSIONS (cont.) 

MODEL 

FUEL SYSTEM 

Inboard (main) fuel celis 

Capacity (each) 

Unusable fuel (each) 

Outboard (auxiliary) fuel cells 

Capacity (each) 
Unusable fuel (each) 

LANDING GEAR 

Type 
Shock strut type 
Fluid required 

(struts and brakes) 

Strut exposure 
(exposure under static load) 

Wheel tread 
Wheel base 
Nose wheel travel 
Wheel, Nose 
Wheel, Main 
Brake type 
Tire. Nose 
Tires. Main 
Tire pressure. Nose 
Tire pressure. Main 

OVERALL 

Gross weight 
Gross landing weight 

11 Serial Nos 23-3642 24-3000 10 24-4246 incl 

12 Serial Nos 24-4247, 23-4300 to 24-47%2 incl 

PA-24-260 
Serial Nos. 24-2400 to 
24-4782, 24-4784 to 24-4803 

inclusive 

Two 
30 U.S gal 
2US gal 
Two 
15US. gal 

Electrically operated 
Combination air and oil 

MIL-H-5606 

2.75 in. 
9 ft. 8 in 
6 ft. 6.62 in. 
Left 20°, Right 20° 
Cleveland 38501 
Cleveland 40-84 
Cleveland 30-41 
6.00 x 6. 4 ply rating 
6:00 x 6. 6 ply rating 
27 psi 
42 psi 

2900 tbs ! or 3100 Ibs 2 
2900 1bs '! or 2945 lbs 12 

24-424K 1o 24-4299 incl 

24-4744 1o 24-4803 inct 

PA-24-260 
Serial Nos 24-4783, 24-4804 

and up 

Two 
30 U.S gal 
2US. gal 
Two 
15US. gal 

Electrically operated 
Combination air and oil 

MIL-H-5606 

2.75 in. Nose. 2.50 in Main 
9ft 8in. 
6ft 6.62in 

Left 20°, Right 20° 
Cleveland 38501 

Cleveland 40-84 

600 x 6, 4 ply rating 
600 x 6. 6 ply rating 
27 psi 
42 psi 

3200 Ibs. 
3040 lbs 

HANDLING AND SERVICING 

1B11 
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TABLE [I-1 LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont ) 

MODEL 

FUEL SYSTEM 

Inboard (main) fuel cells 

" Capacity (each) 
Unusable fuel (each) 

Outboard (auxiliary) fuel cells 

Capacity (each) 
Unusable fuel (each) 

LANDING GEAR 

Type 
Shock strut type 
Fluid required 

(strust and brakes) 

Strut exposure : 

(exposure under static load) 
Wheel tread 

Wheel base 
Nose wheel travel 
Wheel, Nose 
Wheel, Main 

Brake type 

Tire. Nose 
Tires. Main 
Tire pressure. Nose 
Tire pressure. Main 

OVERALL 

Gross weight 
Gross landing weight 

P A-24-400 

Two 
30 US. gal 
3 US. gal 
Two 
IS5US gal 

Electrically operated 
Combination air and oil 

MIL-H-5606 

2.50 in. 
9 ft. 8.375 in. 
6 ft 6.62 in. 
Left 20°, Right 20° 
Cleveland 38501 
Goodrich 3-1038-1 
Cleveland 40-90 
Goodrich 2-8521 Serial Nos. 

26-2 to 26-129 incl. 

Cleveland 30-23 Serial Nos. 
26-130 and up 
600 x 6, 6 ply rating 
6 00 x 6, 6 ply rating 
42 psi 
42 psi 

3600 1bs. 
3600 Ibs. 

HANDLING AND SERVICING 
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TABLE [I-1. LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (cont.) 

MODEL PA-24-180 PA-24-250 
Carburetor Induction 

PROPELLER 

Manufacturer McCauley or Hartzell McCauley or Hartzell 
Type Constant speed (two blades) Constant speed (two blades) 
Hub model, McCauley 2D 36C 14 2D 36C28 

Hartzell HC-92ZK8D HC-82XK 1D or HC-A2VK-1 
Blade model, McCauley D-2101;78KM-4 D-2286; 80MM-6 

Hartzell 8447A-12A VB433N-7 
Diameter. McCauley 74 in. 74 in, 

Hartzell 72 in. 77 in. 
Diameter, min , McCauley 72in. 73 in. 

Hartzell 70.5 in. 76 in. 
Blade Angle (low pitch)’, McCauley 12.7° £ 0.2° 15.7° £ 0.2° 

Hartzell 13° 14.5° £ 0.15° 
Blade Angle (high pitch)’, McCauley 27 5° 32° £0.5° 

Hartzell 27° 31° to 33° 
Control governor Woodward or Haruzell Woodward or Hartzell 

Governor model, Woodward 210305 A210305 
Hartzell D (-5 B-4-2 

7 Blade Angle at 30 in Radius 

HANDLING AND SERVICING 
REVISED: 4/10/81 
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TABLE 1I-I. LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (cont) 

MODEL 

PROPELLER 

Manufacturer 
Type 
Hub model, McCauley 

Hartzell 

Blade model, McCauley 
Hartzell 

Diameter, McCauley 
Hartzell 

Diameter, min.. McCauley 
Hartzell 

Blade Angle (low pitch)’, McCauley 
Hartzell 

Blade Angle (high pitch)’, McCauley 
Hartzell 

Control governor 
Governor model, Woodward 

' Hartzell 

7 Blade angle at 30 in radius 

PA-24-250 
Fuel Injected 

Hartzell 
Constant speed (two blades) 

HC-A2VK-t 

VB433N-7 

77 in. 

76 in. 

14.5° £ 0.15° 

31° to 33° 
Hartzell 
A210305 
B-4-2 

PA-24-260 
Carburetor Induction 

and 

Fuel Injected - Serial Nos 
24-4000 to 24-4782, 24-4784 to 
24-4803 incl. 

Hartzell 

Constant speed (two blades) 

HC-C2YK-1A or 
HC-C2YK-IB 

8467-7R 

77int® 

75 in. 

15° 

32° 10 34° ' 
Hartzell 

F-4-4 or F-4-4A ‘ 

8 If it becomes necessary 1o reduce the propeller diameter beiow 77 inches. for maintenance rebalancing purposes. a placard stating "Avoid continuous 

operation between 2500 and 2600 rpm above 25 inches manifold pressure™ must be displayed near the manifold pressure gauge 

HANDLING AND SERVICING 
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TABLE I1-1. LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (cont) 

MODEL 

PROPELLER 

Manufacturer 
Type 

Hub model, McCauley 
Hartzell 

Blade model, McCauley 
Hartzell 

Diameter, McCauley 
Hartzell 

Diameter, min., McCauley 

Hartzell 
Blade angle (low pitch)’ 

McCauley 
Hartzell 

Blade angle (high pitch)’ 

McCauley 
Hartzell 

Control governor 
Governor model, Woodward 

Hartzell 

PA-24-260 
Fuel Injected - Serial 
Nos. 24-4783, 

24-4804 and up 

Hartzell 
Constant speed 
(two blades) 

HC-E2YR-1B 

8467-7R 

77 in. 

75 in. 

15° 

32° to 34° 
Hartzell 

F-4-4A 

CONTROL SURFACE TRAVELS 

CONTROL SURFACE CABLE TENSIONS 

7 Blade angle at 30 in radius 

1B15 

PA-24-260 Turbo 

Hartzell 
Constant speed 
(two blades) 

HC-E2YR-1B or 
HC-E2YR-1BF 

8467-7R 

77 in. 

75 in. 

13.5° +.3°/-.0° 

32° to 34° 
Hartzell 

F-4-4A 

Refer to Section V. 

PA-24-400 

Hartzell 

Constant speed 

(three blades) 

HC-A3VK-4 

V8433-7 

77.25 in. 

75.25 in. 

14° 

36° 
Hartzell 

F-4-1 

HANDLING AND SERVICING 
REVISED: 4/10/81
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Figure 2-7. Access Panels and Plates 
PA-24-260, Serial Nos. 24-4247, 24-4300 and up 
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Figure 2-8. Access Panels and Plates 
PA-24-400 

1B17 
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2-10a. TORQUE WRENCHES. Torque wrenches should be checked daily and calibrated by means o. 
weights and a measured lever arm to make sure that inaccuracies are not present Checking one torque wrench 
against another is not sufficient and is not recommended. Some wrenches are quite sensitive as to the way they 
are supported during a tightening operation Any instructions furnished by the manufacturer must be followed 
explicitly. 

When it is necessary to use a special extension or adapter wrench together with a torque wrench. a simple 
mathematical equation must be worked out to arrive at the correct torque reading. Followingis theformulato 
be used: (Refer to Figure 2-8a.) 

  

  
  

  

  
  

T =Torque desired at the part. 
A =Basic lever length from center of wrench shank to center of handle or stamped on wrench or listed 

for that model wrench. 
B =Llength of adapter extension. center of bolt to center of shank. 
C =Scale reading needed to obtain desired torque (T). 

The formula: C=AXxT 

EXAMPLE 

A bolt requires 30 foot-pounds and a 3 inch adapter (one-quarter of 
a foot or 257 is needed to get at it. You want to know what scale 

reading it will take on a one-foot lever arm wrench to obtain the 30 
foot-pounds at the bolt 

C=1x300rC=30=24ft-lbs 

Remember. the 3 inch adapter must be projecting 3 inches straight . 
along the wrench axis. In general. avoid all complex assemblages or 
adapters and extensions of flex joints 

A933 

Figure 2-8a Torque Wrench Formula . 

REVISED: 11/1/82 HANDLING AND SERVICING 
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TABLE 1I-Il RECOMMENDED NUT TORQUES (INCH-POUNDS) 

TORQUE REQUIREMENTS: The torque values given in the following tables are recommended for all 
airframe installation procedures where torquing is required. unless otherwise noted in sections where other 
values are stipulated 

The importance of correct application cannot be overemphasized Undertorque can result in unnecessary 
wear of nuts and bolts as well as the parts they are holding together When insufficient pressures are applied. 
uneven loads will be transmitted throughout the assembly which may result in excessive wear or premature 
failure due to fatigue Overtorque can be equally damaging because of failure of a bolt or nut from over- 
stressing the threaded areas The following procedures should be followed to assure that the correct torque is 
applied: 

a. Torque (self-locking fasteners) - Add the friction torque from Chart A for sizes 8 through 7/ 16 to the 
recommended torque from Chart B to get the final torque. This would be the actual reading on the 
torque wrench. 
Torque (castellated and non-self-locking nuts) - Use only the torque givenin Chart B. Unless other- 
wise specified. when casteilated nuts are used with a cotter pin on moving joints, do not torque the 
nut. Turn the nut onto the bolt until proper grip is established and alignment with the cotter pin hole 
is achieved. Then install the cotter pin 

GENERAL REQUIREMENTS: 

-
0
 

Calibrate the torque wrench periodically to assure accuracy; recheck frequently. 
Ascertain that the bolt and nut threads are clean and dry (unless otherwise specified by the manu- 
facturer). If the bolt or nut is specified to be lubricated prior 1o tightening, the torque range should 
be reduced 50 percent. 
Use a bolt length long enough to prevent bearing loads on the threads. The complete chamfer orend 
radius of the bolt or screw must extend through the nut. 
Unique torques specified in the text of this manual supersede the torques given in Charts A and B. 
Refer to the latest revision of Lycoming SSP 1776 for torques on parts used on Lycoming engines. 
A maximum of two AN960 washers may be added under the bolt heads or nuts to correct for 
variations in material thickness within the tolerances permitted 
Limitations of the use of self-locking nuts. bolts and screws including fasteners with non-metallic 
inserts are as follows* 

1. Fasteners incorporating self-locking devices shall not be reused if they can be run up using 
only fingers. They may be reused if hand tools are required to run them up. providing there is 
no obvious damage to the self-locking device prior to installation. 

2 Bolts 5/16 inch diameter and over with cotter pin holes may be used with self-locking nuts. 
Nuts with non-metallic locking devices may be used in this application only if the boits are 
free from burrs around the cotter pin hole. 
Do not use self-locking nuts at joints which subject either the nut or the boit to rotation. 

4 Never tap or rethread self-locking fasteners. Do not use nuts, bolts or screws with damaged 
threads or rough ends. 

‘2
2 
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TABLE 11-]l RECOMMENDED NUT TORQUES (INCH-POUNDS) (cont.) mu_u. 

CHART A 
  

BOLT FRICTION DRAG 

SIZE_ | TORQUE (INLBS ) 
  

      
8 15 

10 18 
1/4 30 
5/16 60 

3/8 80 
7716 100 
  

*APPLICABLE TO COARSE THREADS ONLY 

REVISED: 11/1/82 
1B20 

CHART B 

  

COARSE THREAD SERIES 

  

BOLTS 
Steel Tension 
  

AN 3 thru AN 20 
AN 42 thru AN 49 
AN 73 thry AN 81 

AN 173 thru AN 186 

MS 20033 thru MS 20046 
MS 20073 
MS 20074 

AN 508 NK9 
MS 24694 
AN 525 NK525 

MS 27039 
  

NUTS 
  

Steel Tension Steei Shear 

AN 310 AN 320 

AN 316 AN 364 
AN 363 NAS 1022 
AN 365 MS 17826 

NAS 1021 MS 20364 

MS 17825 
MS 21045 
MS 20365 

MS 20500 
NAS 679 

  

  

Nut-bolt Torgue Limits Torgue Limits 
size in-lbs in-lbs 

  

  
Min Max Min Max 

  

8 -32 12 15 7 9 
10 —-24 20 25 12 15 

1/4-20 40 50 25 30 

5/16—18 80 90 48 55 
3/8-16 160 185 9% 110 

7/16—-14 235 255 140 155 

1/2-13 400 480 240 290 

9/16—12 500 700 300 420 

5/8—11 700 900 420 540 

3/4-10 1,150 | 1,600 700 950 
7/8- 9 2,200 | 3,000 | 1,300 | 1,800 

1 -8 3,700 | 6,000 | 2200 | 3,000 

1-1/8-8 5,500 | 6,500 | 3,300 | 4,000 
1-1/4-8 6,500 | 8,000 | 4,000 | 5,000             
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. TABLE [I-Il RECOMMENDED NUT TORQUES (INCH-POUNDS) (cont ) 

FINE THREAD SERIES 

BOLTS BOLTS BOLTS 
Steel Tension Steet Tension Aluminum 

AN 3 thru AN 20 MS 20004 thru MS 20024 AN 3DD thru AN 200D 
AN 42 thru AN 49 NAS 144 thru NAS 158 AN 173DD thru AN 186DD 
AN 73 thru AN 81 NAS 333 thru NAS 340 AN S080D 

AN 173 thru AN 186 NAS 583 thru NAS 530 AN 526D 

MS 20033 thru MS 20046 NAS 624 thru NAS 644 MS$ 270390 
MS 20073 NAS 1303 thru NAS 1320 MS 2469400 
MS 20074 NAS 172 

AN 508 NK9 NAS 174 

MS 24694 NAS 517 
AN 525 NK525 Steel shesr bolt 

MS 27039 NAS 464 

NUTS NUTS NUTS 

Steel Tension Steel Shear Steel Tension Steel Shear Alum Tension Alum Shear 

AN 310 AN 320 AN 310 AN 320 AN 365D AN 320D 

AN 315 AN 364 AN 315 AN 364 AN 3100 AN 364D 
AN 383 NAS 1022 AN 363 NAS 1022 NAS 10210 NAS 10220 

AN 365 MS 17826 AN 365 MS 17826 
NAS 1021 MS 20364 MS 17825 MS 20364 
MS 17825 MS 20365 

. MS 21045 MS 21045 
MS 20365 NAS 1021 

MS 20500 NAS 679 
NAS 679 NAS 1291 

Nut-bolt Torque Limits Torque Limits Torque Limits Torque Limits Torque Limits Torque Limits 

size in-ibs in-lbs in-lbs in-lbs - in-ibs in-lbs 

Min Max Min, Max Min Max Min Max Min Max Min, Max 

8 -36 12 15 7 9 5 10 3 6 
10 -32 20 25 12 15 25 30 15 20 10 15 S 10 

1/4-28 50 70 30 40 80 100 50 60 30 45 15 30 

5/16—24 100 140 60 85 120 145 70 90 40 65 % 40 
3/8-24 160 190 95 110 200 250 120 150 75 110 45 70 

7/16-20 450 500 270 300 520 630 300 400 180 280 110 170 

1/2-20 480 690 290 a0 770 950 450 550 280 410 160 260 

9/16-18 800 | 1,000 480 600 1,100 [ 1.300 650 800 380 580 230 360 
5/8—18 1,100 | 1,300 660 780 1,250 | 1,550 750 950 550 670 270 420 

416 2,300 ( 2500 | 1.300 | 1,500 2,650 | 3.200 | 1,600 | 1900 950 | 1,250 560 880 
7/8-14 2,500 | 3,000 [ 1,500 | 1.800 3,550 | 4,350 | 2,100 | 2,690 1,250 | 1,900 750 | 1,200 

g 1 -14 3,700 | 4,500 | 2,200 | 3,300 4500 | 5500 | 2,700 [ 3,300 1,600 | 2,400 950 | 1,500 
8 1-1/8-12 5,000 | 7.000 | 3,000 | 4,200 6,000 | 7,300 { 3,600 | 4,400 2,100 | 3,200 | 1,250 | 2,000 
E 1-1/4-12 9,000 | 11,000 | 5400 | 6,600 | 11,000 | 13,400 | 6,600 | 8,000 3,900 | 5600 | 2,300 | 3,650 

o                             
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TABLE II-HA. FLARE FITTING TORQUES 

  

  

  

  

  

        
  

1B22 

TORQUE - INCH-POUND 

TUBING ALUMINUM - ALLOY STEEL TUBING HOSE END FITTING 
oD TUBING FLARE - AND FLARE AND 

INCHES 10061 OR AND 10078 AND 10061 HOSE ASSEMBLIES 

MINIMUM MAXIMUM | MINIMUM MAXIMUM | MINIMUM MAXIMUM 

18 - - - - . - 
3116 . - %0 100 70 100 
1/4 40 65 135 150 70 120 
5/16 60 80 180 200 85 180 
/8 75 125 270 300 100 250 
112 150 250 450 500 210 420 
5/8 200 350 650 700 300 480 
3/4 300 500 900 1000 500 850 

1 500 700 1200 1400 700 1150 
1-1/4 600 900 - - - . 
11172 600 900 - - . . 
1-3/4 - - - - . - 

2 - - - - . - 
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FIGURE 2-9. JACKING ARRANGEMENTS 

2-11. Jacking. The airpiane is provided with a jack pad on each main spar just outbosrd of the main 

landing gear and support position by making use of the tail skid. (Refer to Figure 2-9.) To jack the airpiane, 
proceed as follows: 

2 Place the jacks under the jack pads. 

b. Attach the il support to the il skid. Place approximately 400 pounds of ballast on the support 

10 hold the tail down. - 

CAUTION 

Be sure 1o apply sufficient tail support bailast: otherwise the airplane 

will dp forward and fall on the fuselage nose secton. 

¢ Raise the jacks evenly undl all three wheels ciear the floor. 

2-12, Weighing. (Refer to Figure 2-10.) 

2. Block the main gear oleo struts in there fully extended position and the nose gear at 2.50 inches 

extension. Inflate all tires to the required pressures, (Refer to Table i1-1.) 

b. Place the zircarft on three individyal scales by positioning 2 ramp of the same height as the scales 

being used in front of each landing gear wheel. Position the scales in front of the ramps and tow the aircraft 

onto the scales. (Refer to Paragraph 2-17 for towing procedures.) Remove the ramps so they will not 
interfere with the scales. Level the aircraft per instructions given in Paragraph 2-13. 

¢ Proceed to weigh the aircraft in accordance with instructions given in manual AC 43.13-1A. 

HANDLING AND SERVICING 
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FIGURE 2.10. WEIGHING 

2-13. Leveling. (Refer to Figure 2-11 and 2-12.) The aircraft may be leveled while on jacks or during the 

weighing procedure. (Refer to Paragraph 2-12 for weighing.) 

i To longitudinally level the aircraft, partially withdraw the two leveling screws on the side of the 

fuselage. Refer to Figures 2-11 or 2-12 for the leveling location on the particular aircraft being serviced. Use 

a level long cnough to extend accross the two screw heads. 
b. To put the aircraft on jacks, refer to Paragraph 2-11. 

¢ To put the aircraft in 2 longitudinaily level position for weighing or rigging, first block the main 

gear oleo struss to their full extension and the nose gear to 2.50 inches. 

NOTE 

All dres should be az normal infladon pressure. 

Deflate the nose wheel tire until the level position is obuained. 

d. To laterally level the aircraft, piace a level aver the bulkhead to which the baggage door hinge 

brackets are attached or on the hat section channel of the firewall bulkhead. (Refer w Figures 2-11 or 2-12 

for the particular location of the aircraft being serviced.) Should equipment or other obstacles hinder 

placing the level directy on the channel, use two spacers of equal length between the level and the channel 

to bring the level above any obstacles. 

e To put the aircraft into a laterally level position, raise or lower one wing by adjusting the jacks or 

if the aircraft is on the ground or on scales by deflating the appropriste tire until an accurate level reading is 

obtained. 

HANDLING AND SERVICING 
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AlLTe AlT? 

  

          

Longitudinally Laterally 

FIQURE 2-11. LEVELING AIRPLANE 
PA-24-180, 250, 260, Serial Nos. 24-4000 to 24-4246, 24-4248 10 24-4299 and PA-24-400 

  

  

Al29 AR 

  

        

Longitudinally Laterally 

FIGURE 2-12. LEVELING AIRPLANE 

PA-24-280, Serial Nos. 24-4247, 24-4300 and up 

HANDLING AND SERVICING 
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2-14. Mooring. The airplane should be moored to insure its immovabiliry, protection and security under 

various wether conditions. The following procedure gives the instructions for proper mooring of the 

airplane. 
2. Head the airplane into the wind, if possibie. 
b. Lock the aieron and smbilator controls using the front seat belt or conerol surface blocks. 

¢ Block the wheels. : o 

d. Secure tie-down ropes to the wing te-down rings and the tail skid at approximately 45-degree 

angies to the ground. Leave sufficient slack to avoid damage to the aircraft when the ropes conauct due to 

moisture. 

CAUTION 

Use square or bowline knots. Do not use slip knozs. 

NOTE 

Additional preparatons for high winds include using tiedown ropes 

from the landing gear forks, and securing the rudder. 

e. Install pitot tube cover, if possible. 

2-15. Parking. When parking the airplane, insure that it is sufficiendy protected against adverse weather 
conditions and presents no danger to other aircraft. When parking the airplane for any length of dme or 

overnight, it is recommended that it be moored as in Paragraph 2-14. 

2. To park the airplane, head it into the wind, if possibie. 
b. Set the parking brake by applying tow pressure against the top of the brake pedals or pull back on 

the brake lever and at the same dme pull ourt on the brake “T™ handle, locared at the left of the coatrol 

panel. To release the parking brake, apply toe pressure on the pedals and push in on the parking brake 

bandie. : 

NOTE 

To prevent damage to brake drum, care should be taken when serting 

brakes that are overheated or during cold weather when accumulated 
moisture may freeze the brake. 

HANDLING AND SERVICING 
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2-16. Locking Airplane. The cabin and baggage doors are provided with a key lock. The same key can be 
used to operare both door locks. 

2-17. Towing. The airpiane may be moved by using the nosc wheel towing/steering bar provided, or power 

equipment char will not damage or cause excess strain to the nose gear assembly. On PA-24-180, 250 and 

260 aircraft with Serial Numbers 244000 to 244246, 244248 to 244299 and PA-24-400 the steering bar 
is stowed on the underside of the hatshelf in the baggage compartment. On PA-24-260 Seriai Numbers 

24-4247, 24-4299 and up it is axached to the forward section of the main spar cover. 

CAUTION 

When towing with power equipment, do not turn the nose gear beyond 

it 20 degrees in cither direction from center, as this will result in 

damage to the nose gear and steering mechanism. 

2-18. Taxiing Before arrempting to taxi the airplane, ground persoonel should be checked our by a 

qualified pilot or other responsible person. Engine starting and shut-down procedures should be covered as 

well. When it is scertained thae the propeller back blast and taxi areas are clear, apply power to start the 

taxi roll and perform the following checks: 

3. Taxi forward a few feer and apply brakes to determine their effectiveness. 

b. Taxi with propeller set in low pitch, high RPM setxing. 

c.  While taxiing, make slight turns to ascertain the effectiveness of steering. 

d.  Observe wing clearances when taxiing near buildings or other stationary objects. If possible, station 
a guide ouwide the sirpiane w observe. 

e.  When taxiing on uneven ground. look for holes and ruts. 
f Do not operate the engine at high RPM when running up or taxiing over ground containing loose 

stones, gravel or any loose material that may cause damage to propeiler blades. 

2-19. External Power Receptacie. 

2-20. Operation of External Power Recepmbie. The external power receptacie on PA-24-180, 250 and 260 

airplanes with Serial Numbers 24-2299 o 24-4246 inciusive, 244248 to 24-4299 inclusive and PA-24-400 

Serial Numbers 26-2 and up, is located on the right side of the fuselage aft of station 157. On PA-24-260 

airplane with Serial Numbers 244247, 244300 to 24-4804 and up, it is located on the right side of the 

engine nacelle just forward of the firewall. When using the external power recepracie for starting or 

operation of any airplane equipment, place the master switch in the OFF position before inserting or 

removing the power plug. The power connector piug assembly is stored in the baggage compartment. 

HANDLING AND SERVICING 
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2-21. Cleaning. 

2-22. CGesning Eagine Compartment. Before cleaning the engine compartment, pisce & strip of tape on the 

Magneto vents to prevent any solvent from entering these units. 
o Place a large pan under the engine to catch waste. 

b. With the engine cowling removed, spray or brush the engine with solvent or a mixture of soivent 
and degreaser, as desired. It may be necessary to brush areas that were sprayed where heavy grease and dire 
deposits have collected in order to clean them. 

CAUTION 

Do not spray solvent into the generator or alternator, smrter, or air 

intakes. 

c. Allow the solvent to remain on the engine from five to ten minutes, then rinse the engine clean 
with additional solvent and allow to dry. 

CAUTION 

Do not operate engine until excess solvent has evaporated or otherwise 

been removed. 

d Remove the protective covers from the magnetos. 

e Lubricate controls, besring surfaces, etc., per Lubrication Chart, Figure 2-20 thru 2-22, 

2-23. Qaning Landing Gear. Before cleaning the landing gear, place a plastic cover or similar material over 

the wheel and brake assembly. 

2 Place a2 pan under the gear to catch waste, 
b. Spray or brush the gear area with solvent or a mixture of solvent and degreaser, as desired. It may 

be necessary to brush areas that were sprayed where heavy gresse and dirr deposics have coilected in order 

to clean them. ' 
¢. Allow the solvent to remain on the gear form five to ten minutes, then rinse the gear with 

additional solvent and allow to dry. 
d Remove the cover from the wheel and remove the catch pan. 

e Lubricate the gear per lubrication Chart, Figure 2-21. 

2-24. Cleaning Exwmrior Surfaces. The airplane should be washed with 2 mild soap and water. harsh 

abrasive or alkaline soaps or detergners used on painted or plastic surfaces could make scratches or cause 

corrosion of metal surfaces. Cover areas where cleaning soludon could cause damage. to wash the airplane, 
the following procedure may be used: 

CAUTION 

When hosing down aircraft avoid directing water in the fuel tank 
vents. drain tubes and around the sealed cover piates and filler cap 

access openings. 

HANDLING AND SERVICING 
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Flush away loose dirt with water. 
Apply cleaning solution with a rag, sponge or soft bristle brush. 
To remove stubborn oil and grease, use a cloth dampened with naptha. 
Where exhaust stains exist, allow solution to remain on the surface longer. 

e.  Any good automotive wax may be used to preserve the painted surfaces. 
Soft cleaning cloths or chamois should be used to prevent scratches when cleamng or polishing. A heavier 
coating of wax on the leading surfaces will reduce the abrasion problems in these areas. 

a
c
o
w
m
 

2-25. Cleaning Windshield and Windows. 
a. Remove dirt, mud, etc., from exterior surface with clean water. 
b.  Wash with mild soap and warm water or an aircraft plastic cleaner. Used a soft cloth or sponge using 

a straight rubbing motion. Do not harshly rub surfaces. 
c. Remove oil and grease with a cloth moistened with kerosene. 

NOTE 

Do not use gasoline, alcohol, benezene, carbon tetrachloride, 
thinner, acetone, or window cleaning sprays. 

d.  After cleaning plastic surfaces, apply a thin coat of hard polishing wax. Rub lightly with a soft 
cloth. Do not use a circular motion. 

e. A servere scratch or mar in plastic can be removed by using jeweler’s rouge to rub out the scratch. 
Smooth both sides and apply wax. 

f.  Toimprove visibility through windshield and windows during flight through rain, a rain repellent 
such as REPCON should be applied to the windshield and windows. The surfaces of the windshield 
and windows treated becomes so smooth that water beads up and readily flows off the surface. 
Apply this product in accordance with the manufacturer’s instructions. 

2-26. Cleaning Headliner, Side Panels and Seats. 
a. Clean headliner, side panels and seats with a stiff bristle brush and vacuum where necessary. 
b.  Soiled upholstery, except leather, may be cleaned by using an approved air type cleaner or foam 

upholstery cleaner. Carefully follow the manufacturer’s instructions. Avoid soaking or harsh rubbing. 

CAUTION 

Solvent cleaners require adequate ventilation. 

c.  Leather material should be cleaned with saddle soap or a mild soap and water. 

2-27. Cleaning Carpets. Use a small whisk broom or vacuum to remove dirt. For soiled spots, use a 
non-inflammable dry-cleaning fluid. 

2-28. Servicing. 

2-29. Introduction to Servicing. Servicing the airplane includes the replenishment of fuel, oil, hydraulic 
fluid, tire pressures, lubrication requirements and other items required to completely service the airplane. 

HANDLING AND SERVICING 
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2-30 Landing Gear System. ‘ 

2-31 Servicing Landing Gear. The landing gear consisting of tires. brakes. oleo strut assembly. drag links. 

down locks and gear doors should be visually inspected 1o determine proper strut extension. possible 

hydraulic fluid leakage. security and condition of all related components Minor service is described in the 

following paragraphs. and detailed service and overhaul instructions are listed in Section VI 

  

  

  

  

  *2.2% for PA24-100 . 

FIGURE 2-13. LANDING GEAR STRUT (EXPOSURE) 

2-32. Oleo Struts. 

2-33. Servicing Oleo Struts. The air-oil type oleo strut should be maintained at proper strut tube exposures 

for best oleo action. (Refer to Figure 2-13 ) These measurements are taken with the airplane sitting on level 

surface under normal static load. (Empty weight of airplane plus full fuel and oil ) If the strut has less tube 

exposure than prescribed. determine whether it needs air or oil by rocking the airplane If the oleo strut 

oscillates with short strokes (approximately one inch) and the airplane setties to its normal position within 

one or two cycles after the rocking force is removed. the oleo strut requires inflating Check the valve core 

and filler plug for air leaks. correct if required. and add air as described in Paragraph 2-35 If the oleo strut 

oscillates with long strokes (approximately three inches) and the airplane continues to oscillate after the 

rocking force is removed. the oleo struts require fluid Check the oleo for indications of oil leaks. correct if 

required. and add fluid as described in Paragraph 2-34 For repair procedures of the landing gear and or 

oleo struts. refer to Section VI. 

WARNING 

Deflate strut air pressure before disassembly 

REVISED: 4/3/78 HANDLING AND SERVlCIN! 
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2-34. Filling Oleo Struts. To fill the nose or main gear oleo sorut with fluid (MIL-H-5606), whether it be 
only the addition of a small amount or if the unit has been complietely emptied and will require a large 
amount, it should be filled as follows: 

WARNING 

Do not rclease air by removing the swut valve core or filler plug. 

Depress the valve core pin undl strut chamber pressure has diminished. 

CAUTION 

Dirt and foreign particles form around the fller piugs of the landing 

gear struts, therefore, before aremnpting to remove these plugs, the tops 

of the struts should be cleaned with compressed air and/or with a dry 

type solvent. 

a  Place the airplane on jacks. (Refer to Jacking, Paragraph 2-11.) 

b. Plsce a pan under the gear to catch spillage. 

c. At the filler plug, relieve air pressure from the struc housing chamber by removing the cap from 
the air valve and depressing the valve core. 

d  There are two methods by which the strut chamber may be filled and these are as follows: 

First Method: 

1. Remove the valve core from the filler plug ar the cop of the nose gear strut housing or at the 

top inboard side of the main gear housing. Allow the filler plug to remain installed. 

2. Atnach one end of a clean plastic hose to the valve stem of the filler plug and submerge the 

other end in a conmainer of hydraulic fluid. 

NOTE 

An air-dght connection is necessary between the plastic tube and the 

valve stem. Without such a connection, a small amoune of air will be 

sucked into the oleo strut during each sequence, resuiting in an 
inordinsre amount of air bubbles and a prolonged filling operation. 

3. Fuily compress and extend the sgrut thus drawing fluid from the fluid conminer and expelling 

air from the strut chamber. By watching the fluid pass through the plastic hose, it can be determined when 

the strut is full and no air is present in the chamber. 

4. When air bubbles cease to flow through the hose. compress the strut fully and remove the 
hose from the valve stem. 

5. With the strut compressed, remove the filler plug to determine that the fluid level is visible up 
to the bottom of the filler hole. 

HANDLING AND SERVICING 
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6.  With the oleo strut fully compressed. reinstall the core in the filler plug and the plugin the slr‘ | 

housing and tighten. | 

Second Method: ‘ 

I. Remove the filler plug from the top of the nose gear strut housing or at the top inboard side 

of the main gear housing. 
2. Raise the strut piston tube until it is fully compressed. 

3 Pour fluid from a clean container through the filler opening until it reaches the bottom of the 

filler plug hole. (Air pressure type oil container may be helpful.) 

4. Install the filler plug finger tight. and extend and compress the strut two or three times to 

remove air from the housing. 
5. Remove the filler plug. raise the strut to full compression and fill with fluid if needed. 

6. With the oleo strut fully compressed. reinstall filler plug and tighten. 

e.  With the airplane raised. retract and extend the gear strut several times to ascertain that the strut 

actuates freely. The weight of the gear fork and wheel should extend the strut. 

f.  Clean off overflow of fluid and inflate the strut as described in Paragraph 2-35. 

g Check that fluid is not leaking around the strut piston at the bottom of the housing. 

2-35. Inflating Oleo Struts. After making certain that an oleo strut has sufficient fluid, attach a strut pump 

to the air valve and inflate the oleo strut. The gear struts should be inflated to provide correct extension with 

normal static load. (Empty weight plus full fuel and oil.) (Refer to Figure 2-13.) Rock the airplane several 

times to ascertain that the gear settles back to the correct strut position. (If a strut pump is not available. the 

airplane may be raised and line pressure from a high pressure air system used. Lower the airplane and while 

rocking it. let air out from the valve to bring the strut down to the proper extension.) Before cappingthe valve. 

check for valve core leakage. 

| 

2-36. Brake System. ‘ 

2-37. Servicing Brake System. The brake system incorporates a hydraulic fluid reservoir through which the 

brake system is periodically serviced. Fluid is drawn from the reservoir by the brake cylinders to maintain the 

volume of fluid required for maximum braking efficiency. Spongy brake pedal action is often an indication 

that the brake fluid reservoir is running low on fluid or air in the system. Instructions for filling the reservoir 

are given in Paragraph 2-38. When necessary to repair any of the brake system components. or to bleed 

system. refer to Section V1. 

2-38. Filling Brake System Reservoir. (Refer to Figures 2-14 and 2-15.) The brake system reservoir should 

be filled to the level marked on the reservoir. with the fluid specified in Table 11-1. 

2-39. Draining Brake System. To drain the brake system, connect a hose to the bleeder fitting on the bottom 

of each main gear brake assembly and place the ends of the hoses in suitable containers. Open the bleeders 

and slowly pump the brake lever or brake pedals until fluid ceases to flow. To clean the brake system, flush 

with denatured alcohol. 
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FIGURE 2-14. BRAKE RESERVOIR FIGURE 2-15. BRAKE RESERVOIR 
PA-24-180 and PA-24-250, Serial PA-24-180 and PA-24-250, 
Nos. 24-1 to 24-2298 inclusive Serial Nos. 24-2299 and up, 

PA-24-260 and PA-24-400 

2-40 Tires. 

2-41. Servicing Tires. The tires should be maintained at the pressure specified in Table 11-1 When checking 
tire pressure. examine the tire for wear. cuts. bruises and slippage. 

2-42 Power Plant. 

2-43 Servicing Power Plant. Regularly check the engine compartment for oil and fuel leaks. chafing of 
lines. loose wires and tightness of all parts. For cleaning of the engine compartment, refer to Paragraph 
2-22 Maintenance instructions for the Power Plant may be found in Section VII thru VIIC of this manual 
and in the appropriate manufacturer's manuals 

REVISED: 4/3/78 HANDLING AND SERVICING 
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2-44. Propeller. 

2-45. Servicing Propeiler. The propeiler blades, spinner and visible bub surfaces should be cleaned and 

inspected frequenty for damage, cracks and oil leakage. Nicks thould be removed from the leading edgé of 

the blades in accordance with applicable FAA regulations or instructions found in Sections VIl thra VIIC. 

The face of each blade should be paineed when necessary with a flac paint to rewrd glare. To prevent 

corrosion, wipe surfaces with a light oil or wax. The blades shoule be checked that they turn freely on the 

hub pilot tube by rocking the biades back and forth through the slight freedom allowed by the pitch change 

mechanism. Lubricate the propeller at 100 hour intervals in accordance with the Lubrication Chart, Figures 

2-20 thru 2-22. Ascertain propeller is charged w the proper chamber pressure. Additional service 

information for the propeller may be found in Sections VIl thru VIIC. 

2446. Induction Air Filter. 

247. Servicing Induction Air Filter. Due to the variety of power plant used on the various PA-24 model 

sirplanes, refer to the Power Plant Section (V1 thru VIIC) for the particular induction airfilter being 

serviced. 

2-48. Fusel Systems 

249. Filling Fuel Tanks. Observe all required precautions for handling gasoline. Fill the fuel tanks with 

fuel specified in Table [I-l. On the PA-24-180, to obuain the standard fuel quandry of 50 gallons total, or 

25 gallons per tank, the cells are filled only 10 the bettom of the filler neck, which extends into the fuel 

cell about 1 inch. To obtain the standard plus reserve quantity of 60 gallons, the cells are filled to the top of 

the filler neck. On the PA-24-250 and PA-24-260, to obmin the standard fuel quantry of 60 gallons total, 

or 30 gallons per tank, the fucl cells are completely filled. If auxiliary fuel cells are installed (15 gal. ea.) the 

fuel quantdcy is increased to 90 gallons. On the PA-24-400, to obuin saandard fuel quantity of 

approximarely 100 gallons, fill both inboard cells complezely and the outboard cells until fuel appears at 

the bowtom of each fuel cell when appearing through the filler neck. To obrain standard pius reserve, 130 

gallons, fill the outboard cells completely. 

CAUTION 

Accumalation of water in the fuel tanks could cause rough engine 
operation or compiete power loss if the water freezes during cold 
weather operation. Therefore. to keep condensation in fuel tanks ata 
minimum. refuel the aircraft after each flight. 
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FIGURE 2-16. FUEL STRAINER AND DRAIN FIGURE 2-17. FUEL SELECTOR AND DRAIN 
PA-24-180 and PA-24-250, Serial Nos. PA-24-400 

24-2299 and up, and PA-24-260 

'2-50 Draining Fuel Valve and Strainers. 
a.  On PA-24-180 and PA-24-250 aircraft bearing Serial Nos. 24-1 to 24-2298 inclusive. the fuel 

strainer, equipped with an easy drain valve is mounted under the right fporward section of the fuselage. The 
fuel strainer drain (Figure 2-16) on PA-24-180 and PA-24-250 aircraft bearing Serial Nos 24-2299and up and 
PA-24-260 aircraft is located in the cabin floor just aft of the fuel selector valve and is drained by opening the 
access door and moving the easy drain valve handle to the aft position Draining is accomplished within the 
cockpit A transparent plastic tube is attached to the drain valve and extends through a hole in the bottom of 
the fuselage. Flow of the fuel is observed by means of the transparent tube and should cease as observed 
through tube when the handle is released. On the PA-24-400 (Figure 2-17). the fuel is drained from the cockpit 
by lifting up the red knob located in the center of the fuel selector The fuelstrainer should be drained regularly 
to check for water or dirt accumulations. 

b The procedure for draining the right and left tanks and lines is to open the easy drain valve for a 
few seconds with the fuel tank selector valve on one tank. Then change the fuel selector to the opposite tank 
and repeat the process. allowing enough fuel to flow out to clear water from the {ue! line as well as the fuel 
strainer The same procedure will apply when auxiliary fuel cells are installed by simply selecting the right and 
left auxiliary fuel tank 

NOTE 

During cold weather operation. if the sediment bowls drain slower 
than normal or not at all. it could be an indication of ice at the drain 
and the aircraft should be hangered to thaw out. and drained 
thoroughly 

REVISED: 9/10/79 HANDLING AND SERVICING 
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2-51. Draining Fuel System. Drain the fuel from the system by opening the drain valve at the bottom oflh‘ 

fuel strainer bowl, or removing the bowl. 

2-52. Electrical System. 

2-53. Servicing Electrical System. Servicing the electrical system involves adding distilied water to the 

battery to maintain correct electrolyte level. checking cable connections and checking for any spilled 

electrolyte that would lead to corrosion. The security of all electrical connections should be checked as well 

as the operation of all lights. general condition of generator or alternator and starter All electrical wires 

should be inspected for chafing and bare wires. For detailed information on this system. refer to Section 1X 

of this manual 

2-54. Oxygen System. 

2-55 Description of Oxygen System. The oxygen system for the PA-24 consists of an oxygen cylinder and 

regulator., filler valve. pressure gauge. outlets and masks and an ON; OFF control mounted on the instrument 

panel. The stationary cylinder is located aft of the baggage area on the left side of the fuselage The cylinder 

used is an ICC or DOT 3AA 1800 classification with a 63 cubic foot capacity at a working pressure of 1800 

psi. High pressure oxygen is routed from the cylinder and regulator to the pressure gauge mounted in the upper 

portion of the aft cabin bulkhead. Low pressure oxygen is routed from the cylinder and regulator to the outlets 

and masks whenever the control knob is pulled to the ON position. Each outlet has a spring loaded valve 

which prevents the flow of oxygen until a mask hose is engaged into the outlet. ‘ 

2-56 Troubleshooting. Troubles peculiar to the oxygen system are listed in Table 11-V along with probable 

causes and suggested remedies 

2-57. Oxygen System Safety Precautions. The utmost care must be éxercised in servicing. handling and 

inspection of the oxygen system. Comply with the following precautions: 

a  Keep all oxygen system components free from oil. grease. gasoline and all other readily combustible 

substances. 
b Do not allow foreign matter to enter the oxygen lines. 

WARNING 

The presence of foreign matter in the high pressure lines can cause an 
explosion. When coming in contact with oxygen equipment keep 
hands. tools and clothing clean - hospital clean. 

¢ Never attempt to repair or repaint oxygen equipment. 

d  Keep fire and heat away from oxygen equipment. Do not smoke while working with or near oxygen 

equipment, and take care not to generate sparks with carelessly handled tools when working on the oxygen 

system. 
e.  Never allow electrical equipment to come in contact with the oxygen cylinder. 

f.  Use Ribbon Dope Thread Sealant (Permacel 412) on male ends of fittings only. Wrap thread in 

direction of thread spiral, beginning with the second thread on the fitting. Avoid getting any sealant into the 

lines, 

REVISED: 11/1/82 HANDLING AND SERVIClN!! 
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TABLE II-111. INDICATED OXYGEN CYLINDER PRESSURES 
FOR GIVEN AMBIENT TEMPERATURES 

  

  

INDICATED CYLINDER PRESS 
TEMPERATURE °F PS1 

110 . 1980 
100 1935 
90 1890 
80 1845 
70 1800 
60 1755 
50 1710 
40 1665         

2-58 Filling Oxygen Cylinder. The filler valve for the oxygen system is accessible through a door located 
on the left side of the fuselage just aft of the rear window. 

a.  To fill the oxygen cylinder. open the access door. remove the cap from the filler valve and attach 
the filler hose from the oxygen recharge unit to the filler valve Ascertain that all fittings are free from oil. 
grease. dirt. etc 

NOTE 

If the airplane’s oxygen cylinder pressure is below 50 psi. thesystem 
should be purged as described in Paragraph 2-71. 

b To obtain the correct filling pressure for the oxygen cvlinder at various ambient temperatures a 
chart has been includz=d for your convenience The pressures given are not exact. but sufficiently accurate for 
practical purposes of working pressure between 1800 and 2400 psig cvlinders The cylinder should be allowed 
to cool to a stabilized temperature after filling before checking against the figures given in Table 1111 

c.  When using a recharge unit consisting of one supply cylinder.' slowly open the valve of the supply 
unit and allow the oxygen to transfer 

d  When using a recharge unit consisting of two or more supply cylinders (cascade storage system). it 
is recommended that the following procedure be used. 

REVISED: 4/3/78 HANDLING AND SERVICING 
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1. Before opening any valves, check the pressure remaining in the airplane’s oxygen cylinder. If it is 

still partly charged, note the pressure indicated on the cylinder gauge. Then open and close each valve on the 

cascade storage system and determine which cylinder has the lowest pressure. When found, if this cylinder 

has a pressure lower than the oxygen cylinder in the airplane, do not attempt using it for filling. Use the 

storage cylinder that has a pressure higher than the airplane’s cylinder but lower than the others. 

2. Open the valve on only the one storage cylinder with the lowest pressure. When the pressure 

indicated on the airplane’s oxygen gauge and charging gauge has become equal, close the valve of the storage 

cylinder, then go to the storage cylinder with the next higher pressure and repeat the procedure. 

3. If, after using the last storage cylinder, the airplane’s oxygen system is still not fully charged, a 

full storage cylinder should be put in place of a cylinder with the lowest pressure and used in the same 

manner. 
4. A good deal of oxygen will remain in the large cylinders used in the cascade system after filling 

only one of the cylinders, but such remaining oxygen will be at a pressure something less than the 1800 

pounds, which is not sufficient pressure to completely refill another aircraft cylinder, although it will refill 

several smaller cylinders. 

5. It is not economical, even on a three or four-cylinder cascade system, to begin recharging with 

oxygen at less than 300 psi pressure in the 300 cubic foot bank of cylinders. So, use 300 cubic foot cylinders 

down to approximately 300 psi, then return for refilling. In two-cylinder systems, use to approximately 600 

psi, then return for filling. 

€. When the pressure gauge on the recharge unit or in the airplane reaches 1800 psi, close the pressure 

regulator valve on the recharge unit. Disconnect the filler hose from the filler valve, replace the protective cap 

on the filler valve and close the access cover. Check cylinder pressure against chart after cylinder temperature 

stabilizes. 

2-59. Inspection and Overhaul Time Limits. It is recommended that inspection and overhaul be conducted 

by an FAA Approved Station; or, the manufacturer, Scott Aviation. The following checks and chart gives 

recommended inspection and overhaul times for the various parts of the oxygen system. 

a. The oxygen cylinder can be identified by the ICC or DOT identification stamped on the cylinder. The 

standard weight cylinder (ICC or DOT 3AA 1800) must be hydrostatic tested at the end of each 5 year 

period. The month and year of the last test is stamped on the cylinder beneath the ICC or DOT identification. 

b. The outlets should be checked for leakage both in the non-use condition, and for leakage around an 

inserted connector. 

c. The high pressure gauge may be checked for accuracy by comparing its indicated pressure with that of 

a gauge of known accuracy. 

d. Inspection of the regulator may be effected by introducing into an outlet a mask connector to which is 

attached a 100 psi gauge. With one other outlet flowing through a plugged in mask, the indicated regulator 

output pressure shall be not less than 45 psig at sea level with 200 psig supply cylinder pressure. It should be 

noted that the permissible leakage through the 1/16 diameter vent hole in the side of the upper regulator 

housing is 10 cc/ min. maximum, when the regulator is turned on. There shall be no external leakage 

anywhere on the regulator when it is turned off. All fittings shall be leak free. 

HANDLING AND SERVICING Revised: 8/15/98 ‘ 
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TABLE 1I-1V INSPECTION - OVERHAUL TIME LIMITS 

  

  

PARTS INSPECTION OVERHAUL 

Regulator 300 Flight Hrs 5 Yrs. 
Pressure Gauge 300 Flight Hrs. 5Yrs 
High Pressure Lines 300 Flight Hrs 
Low Pressure Lines 300 Flight Hrs 
Outlets (Cabin) 300 Flight Hrs. S Yrs. 
External Recharge Valve Each Use Replace Every 5 Yrs 
Masks Each Use Replace as Necessary           

2-60. Testing for Leaks. Apply detector fluid type CD-1 solution or its equivalent The solution should be 
shaken to obtain suds or foam. The suds or foam should be applied sparingly to the joints of a closed system 
Look for traces of bubbles No visible leakage should be found. Repair or replace any defective parts and 
retest system With the system pressurized to service pressure. further tests can be made. The rate of any leak 
should not exceed one percent of the total supply per 24 hour period All traces of the detector fluid should be 
wiped off at the conclusion of the examination 

2-61. Maintenance. 
a.  Check that all lines have sufficient clearance between all adjacent structures and are secured in 

place Also, check the cylinder to be sure it is securely mounted. 
b.  Check the cylinder for the ICC or DOT identification number and for the date of the last FAA 

inspection and test. 

c.  If cylinder is completely empty. it must be completely disassembled and inspected in an FAA 
approved facility before recharging 

d.  Any lines that are defective should be replaced with factory replacements. 
e Clean all lines and fittings as described in Paragraph 2-62 
f Use Ribbon Dope Thread Sealant (Permacel 412) on male ends of fittings only Wrap thread in 

direction of thread spiral. beginning with the second thread on the fitting. Avoid getting any sealant into the 
lines. 

g.  Refer to FAA Manual AC 43 13-1A for more service details. 

2-62. Cleaning Operations. To remove oil and grease from tubing and fittings. one of the following cleaning 
methods may be used 

a  First Method- 
1 A vapor degreasing with stabilized trichlorethylene conforming to specification MIL-T-7703 

shall be used 
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2. Blow tubing clean and dry with a stream of clean, dried, filtered air. Care shall be uken w ' 

insure thart the interior of the rubing and fitings are thoroughly clesned. 
b. Second Method: 

1. Flush with naptha conforming to specificadon TT-N-95. 

2. Blow clean and dry off all solvent with water pumped air. 
3. Flush with and-icing fluid conforming to specificadon MIL-F-566 or anhydrous ethyl alcohol. 

4. Rinse thoroughly with fresh waser. ) 
$. Dry thoroughly with a scream of clean, dried, water pumped air or by headng at 2 

temperature of 250 ° to 300 * F for a suitable period. 
6. The solvenrs may be reused provided they do not become excessively contaminated with oil. 

This condition shail be determined s follows: 
(a) Evaporate 100 milliliters of the liquid to dryness in a weighed glass dish. Evaporation may 

be accomplished by heating at 200 * F for one-haif hour. 
(b) After evaporation, cool and weigh the residue. The solvent shall not be used if the residue 

exceeds 100 milligrams in weight. 

¢. Third Method: 

1. Flush with hot inhibited alkaline clcaner undil free from oil and grease. | 

2. Rinse thoroughly with fresh water. | 

3. Dry thoroughly with a stream of clean, dried, water pumped air or by heating at a ‘ 

temperacure of 250° to 300 ° F for a suitable period. 

2-63. Removal of Oxygen Cylinder snd Regulator. The cylinder and regulator are located on the left side 

of the fuselage aft of the baggage area at station 157. 

2 Remove the access panel from the rear wall of the baggage compartment to gain access to the ' 

cylinder and regulator. On airplanes with serial numbers 24-4300 and up which have che 5th and 6th seass 

inscalled, it is necessary to remove the seats and then che back access panel. 

CAUTION 

Be sure the valve on the cylinder is closed before diséonne:r.ing any 

lines from the regulator. 

Disconnect the control cable from the regulator. 
Disconpect the lines from the regulator. 

Loosen and separate the clamps holding the cylinder in place. 

The cylinder can be removed by first sliding it back to remove the safety cable. [
 

2-64. Insuailation of Oxygen Cylinder and Regulator. 

1 With the regulator artached to the cylinder, place it into the airplane through the access opening 

with the regulator facing forward. Be careful not to bump the regulator and cylinder during installation. 

b. Install the safery cabie around the cylinder neck and position the cylinder so the reguiator aligns 

with the control cabie and pressure lines. 
¢. Secure che cylinder in place by connecting and tightening the two clamps. 

d. Connect the pressure lines and conmol cable to the regulator. ‘ 

e Install the access panel on rear wall of baggage area. 

HANDLING AND SERVICING 
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2-65. Removal of Filler Valve. 
& Remove the access panel from the rear wail of the baggage compartment. In airplanes with serial 

numbers 244300 and up which hsve 5th and 6th seats installed, remove the seats and then the access pand. 
b. Open the vaive access door located on the left side of the fuselage and remove the cap from the 

valve. 

¢ Be sure the cylinder vaive is closed and disconnect the line from the filler vaive. 

d  Remove the three nurts, washers and screws hoiding the filler valve in place and remove v:lve 

through the access door. 

2-66. Insallation of Filler Valve. 
a. Place the valve into position through the access door and secure in place with screws, washers and 

nucs. 
b. Install che cap on valve and close the access door. 

c. Connect the filler line to the valve. 
d. Install the access panel to the rear wall of the baggage compartment and any seats which may have 

been removed 

2-67. Removel of Pressure Gauge. Ascerrain that the conrol valve is closed and there is no presmure in the 

system. 
Remove the access panel on the resr wall of the baggage comparunenc. 

- Disconnect the firting from the back of che pressure gauge. 
Loosen and remave the retainer nut and clamp holding the gauge in place. 

Remove the gauge from the front of the panel. pr
 

o 

268. Installation of Pressure Gauge. 

a. Place the gauge into the panel from the front and secure in place with clamp and retainer nut on 

the back of the gauge. Be sure the gauge is positioned properly before tightening the clamp. 

b. Reconnect the fitting ar the rear of the gauge. 

¢ Instail the access panel on the rear wail of the baggage compartment. 

2-69. Removal of Oudets. 
2. Using a suitabie spanner wrench, remove the outer half of the outet 

b. Remove the screws holding the oim panel and remove the panel. 

¢ The oudet can now be removed from the low pressuce line. 

2-70. Insullation of Oudets. 

Apply sealant to the male end of the fittng. 
Connect the oudet to the low pressure line. 

Position the trim panel and secure with screws. 

Posidon the outer half outet and secure with a suitable spanner wrench. 

e. Torque the fitrings into the outlets approximately 30 inch-pounds. Do not over torque as this 
could damage the outler. 

a
p
o
e
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2-71. Purging Oxygen System. The system should be purged whenever the cylinder pressure falls below . 

psi or if any lines are left open for any length of time Also. whenever there are any offensive odors present 

will be necessary to purge the system Use the following procedure 
Park the airplane in 2 NO SMOKING area 
Keep all doors and windows open 
Be sure all electrical systems are shut off 

Connect the oxygen recharging unit to the filler valve . _ 

Plug the oxvgen masks into the outlet valves and turn on the system 

f.  Set the recharging unit pressure regulator to deliver 50 psi and let the system purge for one hour If 

any odor is still present, repeat the procedure for one or more hours 1f the odor persists after the second 

purging. replace the cylinder 

o
0
 g 

2-72. Cleaning of Face Masks. The disposable masks are designed for one-time use and require no 

maintenance The pilot’s and copilot’s masks can be cleaned as follows 

a. Remove the microphone from the mask 

b Remove the sponge rubber discs from the mask turrnets. Do not use soap to clean sponge rubber 

discs. as this would deteriorae the rubber and give off unpleasant odors. Clean in clear water and squeeze dry 

c Wash the rest of the mask with a verv mild solution of soap and water 

d. Rinse the mask thoroughly to remove all traces of soap 

e Make sure the sides of the breathing bag do not stick together while drying. as this may decrease 

the life of the rubber in the bag The mask can be sterilized with a solution of 70 percent ethvl alcohol 

TABLE 11-V TROUBLESHOOTING CHART (OXYGEN SYSTEM) 
  

Trouble Cause Remedy 

  

No indication of pressure 
on pressure gauge. 

Cylinder empty or leak in 
system has exhausted 
pressure 

Pressure gauge defective. 

Charge system and check 
for leaks. 

Replace pressure gauge 

® 

  

Pressure indication normal 
but no oxygen flowing 

Oxygen cylinder regulator 
assembly defective 

Replace regulator assembly 

  

  
Offensive odors in 
oxvgen   

Cylinder pressure below 
50 psi Foreign matter 
has entered the system 
during previous servicing   

Purge the oxygen 
system Refer to Para- 
graph 2-71   
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2-73. Lubrication. 

2 74. Oil Systems (Engine). (Refer to latest revisions of Lycoming Service Instruction No. 1014 and 

Lycoming Service Bulletin No. 480) 

2-75. Servicing Oil System. The engine oil level should be checked before each flight and the oil changed as 

specified in Paragraph 2-81. During oil change, the oil screen(s) should be removed and cleaned and, if 

installed, the oil filter cartridge replaced. Removal and cleaning of screens may be found in Paragraphs 2-78 

and 2-79. The engine manufacturer does not recommend oils by brand names. Use a quality brand Aviation 

Grade Oil of the proper season viscosity. For information on the use of detergent oil, refer to Paragraph 2-81 

and/or Lycoming Service Instruction 1014. 

CAUTION 

Do not introduce any trade additive to thc basic lubricant unless 

recommended by the engine manufacturer. 

2-76. Draining Oil Sump. To drain oil sump, provide a suitable container with a minimum capacity of 8 

quarts. 
a. Remove the oil drain access plate from bottom of the engine cowl. 

b. Remove oil drain plug from bottom of the engine sump. It is recommended the engine be warmed to 

operating temperature to insure complete draining of the oil. 

2-77. Filling Oil Sump. Thc oil sump should normally be filled with oil to the 8 U.S. quart mark on the 

engine dipstick. The specified grade of oil may be found in Table I-VI, the Lubrication Chart, or on each 
engine oil filler access door. To service the engine with oil, open the quick release access door on the left side 

of engine cowling and remove the oil filler cap with dipstick. 

TABLE II-VI. RECOMMENDED LUBRICATING OILS 
  

  

  

  

  

  

  

        

Air Temperature MIL-L-6082 MIL-L-22851 
(Ashless Dispersant) 

All SAE 15W50 or 20WS50 

Above 80°F (26.67°C) SAE 60 SAE 60 

Above 60°F (15.55°C) SAE 50 SAE 40 or SAE 50 

30° TO 90°F (-1.11° to 32.22°C) SAE 40 SAE 40 

0° TO 70°F (-17.77° t0 21.11°C) SAE 30 ' SAE 30, SAE 40, or SAE 20W40 

0° TO 90°F (-17.77° to 32.22°C) SAE 20W50 SAE 20W50 or SAE 15WS50 

Below 10°F (-12.22°C) SAE 20 SAE 30 or SAE 20W30 
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FIGURE 2-18. OiL SUCTION SCREEN FIGURE 2-18. OIL PRESSURE SCREEN 

2-78. Oil Screen (Suction). The suction screen located in che bottom of the sump to the right of the air 
induction iniet should be cleaned at ezch oil change to remove any accumulation of sludge and 10 examine 
for menal filings or chips. If mewl particles are found in the screen, the engine should be examined for 
internal damage. The suction screen is removed from the samp by cutting the safery wire and removing the 
hex head piug. Clean and inspect the screen and gasker and replace the gasker if over compressed or 
damaged. To eliminate damage to the oil screen, place it inside the recess in the hex head plug before 
inserring the assembly into the bottom of the sump. Care must be exercised to enable the screen to enter 
the oil suction tube inside the sump. (Refer to Figure 2-18.) When cermin that the screen is properly seated, 
tighten the plug. If the plug seems tight, this will indicate that the screen is not properly seated, and must 
be disassembled and the above procedure repeated. After installation, safety the hex head plug with 
MS20995-C41. 

2-79. Oil Screen (Pressure). The pressure screen located in a housing on the accessory case of the engine 
between the magnetos, should be cleaned at each oil change to remove any accumulation of siudge and to 
examine for metal filings or chips. If meral particles are found in the screen, the engine shouid be examined 
for internal damage. The pressure screen is removed by disconnecting the temperature indicator wire and 
removing the four hex hesd bolts that sccure the screen housing to the accessory case. Clean and inspect the 
sareen. Reinstall by first ascertaining that the screen fits flush with the base of the housing. (Refer to Figure 
2-19.) Install the screen and housing to the accessory case using a new gasket. Torque actaching bolts within 
50 to 70 inch-pounds. 

HANDLING AND SERVICING 
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2-80. Oil Filter. (Full Flow.) 

a. The oil filter element should be replaced after each 50 hours of engine operation, in airplanes so 
equipped. This accomplished by removing the lockwire from the bolt head at the end of the filter housing, 
loosening the bolt, and removing the filter assembly from the adapter. 

b. Before discarding the filter element, remove the outer perforated paper cover, and using a sharp knife, 
cut through the folds of the element at both ends, close to the metal caps. Then, carefully unfold the pleated 
element and examine the material trapped in the filter for evidence of internal engine damage such as chips or 
particles from bearings. In new or newly overhauled engines, some small particle of metallic shavings might 
be found. These are generally of no consequence and should not be confused with particles produced by 
impacting, abrasion or pressure. Evidence of intemal engine damage found in the oil filter justifies further 
examination to determine the cause. 

c. After the element has been replaced, tighten the attaching bolt within 20 to 25 foot-pounds of torque. 
Lockwire the bolt through the loops on the side of the housing to the drilled head of the thermostatic valve. 
Be sure the lockwire is replaced at both the attaching bolt head and the thermostatic oil cooler bypass valve. 

2-81. Recommendations for Changing Oil. (Refer to latest revision of Lycoming Service Bulletin No. 480 
and Lycoming Service Instruction No. 1014.) 

a. Oil Change Intervals. 

(1) For engines equipped with full-flow oil filters, change the oil and filter each 50 hours of engine 
operation or every four months, whichever comes first. 

(2) For engines relying upon pressure screen filtration alone, change the oil and clean the pressure 
and suction screens each 25 hours of engine operation or every four months, whichever comes first. 

b. Ashless Dispersant (Detergent) Oil. 

(1) With the exception of turbocharged engines, new or newly overhauled engines should be broken 
in on straight mineral oil for the first 50 hours of operation, or until oil consumption has stabilized. Lycoming 
oil additive P/N LW-16702 may be used. Mineral oil must also be used following the replacement of one or 
more cylinders until the oil consumption has stabilized. Attempting to break-in normally aspirated engines 
with detergent oil may result in high oil consumption as the additives in some of these oils can retard the 
break-in of the piston rings and cylinder walls. ! 

(2) All new or newly overhauled turbocharged engines must be broken in and operated only with 
ashless dispersant (detergent) oil. 

(3) In engines that have been operating on straight mineral oil for several hundred hours, a change to 
ashless dispserant oil should be made with a degree of caution, since the cleaning 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 ashless dispserant oil 
should be deferred until after the engine is overhauled. 

(4) When changing from straight mineral oil to ashless dispserant oil, the following precautionary 
steps should be taken: 

(a) Do not add ashless dispserant oil to straight mineral oil. Drain the straight mineral oil from 
the engine and fill with ashless dispserant oil. 

(b) Do not operate the engine with ashless dispserant oil longer than five hours before the first 
oil change. 

(c) Check all oil screens for evidence of sludge or plugging. Change oil every ten hours if sludge 
conditions are evident. Resume normal oil drain periods after sludge conditions improve. 
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2-82. Lubrication Instractions. Proper lubrication procedures are of immeasurable value both as a means 

of prolonging the service life of the airplane and as a means of reducing the frequency of extensive and 

expensive repairs. The periodic application of recommended lubricants to their relevant bearing surfaces, as . 

detailed in the following paragraphs, together with the observance of cleanliness, will insure the maximum 

efficiency and utmost service of all moving parts. Lubrication instructions regarding the locations, time 

intervals, and type of lubricants used may be found in the Lubrication Chart, Figures 2-20 thru 2-22. To 

insure the best possible results from the application of lubricants, the following precautions should be 

observed: 

a. Use recommended lubricants. Where general purpose lubricating oil is specified, but unavailable, 

clean engine oil may be used as a satisfactory substitute. 

b. Check the components to be lubricated for evidence of excessive wear and replace them as 

necessary. 
¢. Remove all excess lubricants from components in order to prevent the collection of dirt and sand 

in abrasive quantities capable of causing excessive wear or damage to bearing surfaces. 

2-83. Application of Oil. Whenever specific instructions for lubrication of mechanisms requiring 

lubrication are not available, observe the following precautions: 

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

b. Since the cables are sufficiently coated by the manufacturer, additional protection for the 

prevention of corrosion is unnecessary. 

c. Squeeze the magneto cam follower felts at regular inspection periods. If oil appears on fingers, 

do not add oil. If the felt is dry, moisten with light oil. 

CAUTION 

Be careful not to add too much oil because the excess will be thrown off 

during operation and will cause pitting and burning of the magneto points. 

2-84. Application of Grease. Care must be taken when lubricating bearings and bearing surfaces with a 

grease gun to insure that gun is filled with new, clean grease of the grade specified for the particular 

application before applying lubricant to the grease fittings. 

a. Where a reservoir is not provided around a bearing, apply the lubricant sparingly and wipe off 

any excess. 
b. Remove wheel bearings from the wheel hub and clean thoroughly with a suitable solvent. When 

repacking with grease, be sure the lubricant enters the space between the rollers in the retainer ring. Do not 

pack the grease into the wheel hub. 

¢c. Use extra care when greasing the Hartz.ell propeller hub to avoid blowing the clamp gaskets. 

Remove one grease fitting while applying grease to the other fitting. 

2.85. Lubrication Chart. Each part of the airplane to be lubricated is shown in Figures 2-20 thru 2-32. 

Also included, is the type of lubricant to be used and the frequency of lubrication. Table II-VIII contains 

special instructions pertaining to lubrication. 

HANDLING AND SERVICING Revised: 8/15/98 . 
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TABLE II-VII. DECIMAL EQUIVILENTS OF DRILL SIZES 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

4ths| Bths 16thJ 32ndJ 64ths PITAOCJEJ PLT:’CZES E’(‘)\’J‘Iv 

164 | 016 02 |.307 

1/32 031| 03 | 794 

3/64 | 047| 05 | 1191 

116 062 .06 | 1587 

5/64 | .078] .08 |1.984 

3/32 .094] 09 | 2381 

7/64 | 109{ .11 | 2778 

1/8 125 12 | 3175 

9/64 | 141 14 |3.572 

5/32 156| .16 | 3969 

11/64| 172 .17 | 4366 

316 188] 19 |4.762 

13/64| 203| .20 | 5159 

7132} | 219| .22 | 5556 

15/64| 234| 23 | 5593 

14 250 .25 | 6350 

. : 17/64| 266| .27 | 6747 

9/32 281| .28 | 7.144 

: 19/64| .297| 30 | 7 540 

5/16 312] 31 |7.937 

21/64| 328| .33 | 8334 

11732 344| .34 [B731 

23/64| .350| 36 |9128 

/8 .375| .38 |9.525 

25/64| .391| .39 | 9922 

13/32—— .406| .41 (10.319 

27/64| .422| 42 [10.716 

7116 438| 44 [11.112 

29/64| 453| .45 (11.509 

15/32 .469| 47 11.906 

31/64| .484| .48 |12.303 

500| 50 [12.700                     

‘ Revised: 8/15/98 

  

  

  

  

  

  

  

  

    
  

  

  

  

  

                

4ths| Bths| 16thJ 32ndJ 64ths PIIAOC:’ES P:AOCZEJ va 

33/64| 516 | 52 |13.097 

17/32+——| .531 .53 |13 494 

35/64 | .547 | .55 |13.891 

9/16 .562 | .56 | 14.288 

37/64.578 | .58 |14.684 

19/32 594 | .59 |15 081 

39/641.609 | .61 |15478 

5/8 .625 | .62 |15.875 

41/64|.641 | 64 |16 272 

21/32+——1.656 | .66 | 16.669 

43/64|.672 | .67 [17.065 

11/1 688 | .69 [17.462 

45/64|.703 | .70 {17.859 

23/32 719 | .72 |18 256 

47/64|.734 | .73 (18.853 

3/4 .750 | 75 (19.050 

49/641.766 | .77 (19.447 

25/32 78t | .78 | 19.844 

51/64|.797 | .80 |20.241 

13/16 .812 | 81120637 

53/64| 828 | 83 |21.034 

27/32 .B44 | B4 |21.431 

55/64| .859 | .86 |21.828 

7/8 .875 | .88 [22.225 

57/64|.891 | .89 |22.622 

29/32 .906 | .91 (23 019 

59/64| 922 | .92 |23.416 

15/16; 938 | 94 {23.812 

61/64| 953 | 95 |24.209 

31/32 969 | .97 |24 606 

63/64|.984 | .98 |25.003 

1.000 [ 1.00 } 25.400 
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TABLE II-VIil. LUBRICATION - SPECIAL INSTRUCTIONS 

CLEANING AND SERVICING AIR FILTER REFER TO SERVICE MANUAL, POWER PLANT SECTION, FOR 

APPROPRIATE FILTER AND INSTRUCTIONS DEPENDING ON EXISTING CONDITIONS, IT MAY BE 

NECESSARY TO CLEAN THE FILTER DAILY OR EVERY 5§ HOURS. 

LANDING GEAR AND FLAP TRANSMISSIONS AND SCREWS - IDENTIFY TYPE OF TRANSMISSION 

INSTALLED DUKES HAS LABEL ON TRANSMISSION HOUSING, DURA HAS PART NO. 1010260 STAMPED ON 

TRANSMISSION HOUSING DISASSEMBLE AND CLEAN. WHEN REASSEMBLING TRANSMISSION, FILL DUKES 

TRANSMISSION WITH: 

a DUKES NO 4 LUBRICANT (PA-24-180, PA-24-250 AND PA-24-400) 

b DUKES GREASE NO 2196-74-1 (PA-24-260) 

FILL DURA TRANSMISSION WITH MIL-G-7118 OR MIL-G-23827 GREASE. NO SUBSTITUTION IS ALLOWED N 

EITHER TRANSMISSION APPLY A THIN COAT OF MIL-G-7118 OR MIL-L-23827 GREASE ON ACTUATOR 

SCREWS TRANSMISSIONS SHOULD BE DISASSEMBLED, CLEANED, INSPECTED AND LUBRICATED AT 

EACH 500 HOUR INTERVAL OR ANNUALLY ACTUATOR SCREWS SHOULD BE LUBRICATED AT EACH 100 

HOUR INTERVAL OR ANNUALLY 

OLEO STRUTS AND BRAKE RESERVOIR - FILL PER INSTRUCTIONS ON UNIT OR CONTAINER OR REFER TO 

SERVICE MANUAL, SECTION 11 

LUBRICATE FLAP TRACK WITH DUPONT'S ALL PURPOSE SLIP SPRAY NO. 6611. FLAP ROLLERS AND 

TRACKS REQUIRE CLEANING AND LUBRICATION AFTER EXPOSURE TO AN ABNORMAL QUANTITY OF 

WATER, MUD, ETC FLAPS WITH NYLON ROLLERS WILL NOT REQUIRE LUBRICATION ON EITHER FLAP 

TRACKS OR ROLLERS (FOR LUBRICATION OF EARLY MODELS (PA-24-180 AND PA-24-250) FLAP HINGES, 

REFER TO FIGURE 2-25. 

FUEL SELECTOR VALVES 

a. THREE POSITION FUEL SELECTOR VALVE (PA-24-180 AND PA-24-250) - LUBRICATE AS REQUIRED. 

REFER TO LATEST SERVICE BULLETIN NO 354. 

b. FIVE POSITION FUEL SELECTOR VALVE (PA-24-250 AND PA-24-260) - LUBRICATE DURING OVERHAUL 

WHEN OVERHAULING, COAT O-RINGS WITH "PETROLATUM" PURE OIL CO. CODE 5603. 

c. FUEL SELECTOR VALVE (PA-24-400) - LUBRICATE DURING OVERHAUL OF VALVE. NO INTERNAL 

LUBRICATION SERVICING IS RECOMMENDED. 

SEE PARAGRAPH 2-81 FOR RECOMMENDED OIL CHANGE INTERVALS SEE LATEST REVISION OF 

LYCOMING SERVICE INSTRUCTION NO. 1014 FOR USE OF DETERGENT OIL (MIL-L-22851) SEE TABLE H-V1 

OR LATEST REVISION OF LYCOMING SERVICE BULLETIN NO 480 FOR SPECIFIED OIL GRADE AND 

VISCOSITY 

NOTES 

WHEEL BEARINGS - REQUIRE CLEANING AND REPACKING AFTER WATER EXPOSURE TO AN ABNORMAL 
QUANTITY OF WATER 
BEARING AND BUSHINGS - CLEAN EXTERIOR BEFORE RELUBRICATING (EXCEPT SEALED BEARINGS) 

LUBRICATION POINTS - WIPE ALL LUBRICATION POINTS CLEAN OF OLD GREASE, OlL, DIRT, ETC BEFORE 

LUBRICATING 

MISCELLANEOUS - DURING ROUTINE MAINTENANCE CHECKS, APPLY LUBRICANT TO MISCELLANEOUS 

LINKAGES 

CAUTION 

DO NOT USE A HYDRAULIC FLUID WITH A CASTOR OIL OR ESTER BASE. 

DO NOT OVER LUBRICATE PEDESTAL CONTROLS AND COCKPIT CONTROLS. 

DO NOT APPLY LUBRICANT TO RUBBER PARTS. 

REMOVE ALL EXCESS GREASE FROM GREASE FITTINGS 

HANDLING AND SERVICING Revised: 8/15/98 
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COMPONENT LUBRICANT FREQUENCY 

1 STABILATOR TRIM TAB AND RUDDER HINGES MIL-L-7870 100 HRS 

2 BAGGAGE DOOR HINGES MIL-L-7870 100 HRS 

3 STABILATOR TRIM PULLEY MIL-L-7870 100 HRS 

4 FLAP TRANSMISSION (2)* MIL-G-23827 500 HRS 

5 FLAP CONTROLARMS AND CABLE ENDS MIL-L-7870 100 HRS 

6 FUEL SELECTOR VALVE (5) MILG-6032 400 HRS 

7 BRAKE RESERVOIR (3)* MIL-H-5606 AS REQUIRED 

8 PILOT AND PASSENGERS SEAT TRACK MIL-L-7870 100 HRS 

9 AIRFILTER (1)* CLEAN 50 HRS 

10 GOVERNOR, THROTTLE AND MIXTURE CABLE ENDS MIL-L-7870 100 HRS 

11 ENGINE OIL SUMP (PRESSURE SCREEN FILTRATION ONLY) (6)" MIL-L-6082 (6)" 25HRS 

11 ENGINE OIL SUMP (FULL FLOW FILTRATION) (6)" MIL-L-6082 (6)" 50 HRS 

12 LANDING GEAR RETRACTION MECHANISM MIL-L-7870 100 HRS 

13 LANDING GEAR RETRACTION TRANSMISSION (2) MIL-G-23827 500 HRS 

14 AILERON HINGES, RIGHT AND LEFT MIL-L-7870 100 HRS 

15 STABILATOR CONTROL CABLE ENDS AND TRIM PULLEY MIL-L-7870 100 HRS 

65 FLAP CONTROL ROD ENDS, CABLE ENDS AND BELLCRANK BEARINGS MIL-L-7870 100 HRS 

* Refer to Special Instructions on Table If-VI!I 

Figure 2-20. Lubrication Chart - PA-24-180 and PA-24-250 

Revised: 8/15/98 HANDLING AND SERVICING 
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COMPONENT LUBRICANT FREQUENCY 

1 STABILATOR TRIM TAB AND RUDDER HINGES MIL-L-7870 100 HRS 

2 STABILATOR TRIM PULLEYS MIL-L-7870 100 HRS 

3 BAGGAGE DOOR HINGES MiL-L-7870 100 HRS 

4 FLAP TRANSMISSION (2)* MIL-G-23827 500 HRS 

5 STABILATOR TRIM PULLEY MIL-L-7870 100 HRS 

6 FLAP CONTROL ARMS AND CABLE ENDS MIL-L-7870 100 HRS 

7 BRAKE RESERVOIR (3)* MIL-H-5606 AS REQUIRED 

8 PILOT AND PASSENGERS SEAT TRACK MIL-L-7870 100 HRS 

| [9 ARFILTER (1) CLEAN 50 HRS 

10 GOVERNOR, THROTTLE AND MIXTURE CABLE ENDS MIL-L-7870 100 HRS 

11 ENGINE OIL SUMP (PRESSURE SCREEN FILTRATION ONLY) (6)* MIL-L-6082 (6) 25 HRS 

11 ENGINE OIL SUMP (FULL FLOW FILTRATION) (6)" MIL-L-6082 (6)* 50 HRS 

12 LANDING GEAR RETRACTION MECHANISM MIL-L-7870 100 HRS 

13 LANDING GEAR RETRACTION TRANSMISSION (2)° MIL-G-23827 500 HRS 

14 AILERON HINGES, RIGHT AND LEFT MIL-L-7870 100 HRS 

15 STABILATOR CONTROL CABLE ENDS AND TRIM PULLEY MIL-L-7870 100 HRS 

63 FLAP CONTROLS ROD ENDS, CABLE ENDS AND BELLCRANK BEARINGS MIL-L-7870 100 HRS 

64 FUEL SELECTOR VALVE (5) MIL-G-6032 400 HRS 

* Refer to Special Instructions on Table II-VIil 

Figure 2-21. Lubrication Chart - PA-24-260 . 

HANDLING AND SERVICING Revised: 8/15/98 
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COMPONENT LUBRICANT FREQUENCY 
1 STABILATOR TRIM TAB AND RUDDER HINGES MIL-L-7870 100 HRS 
2 RUDDER PULLEYS MIL-L-7870 100 HRS 
3 STABILATOR TRIM PULLEYS MIL-L-7870 100 HRS 
4 FLAP TRANSMISSION (2)* MIL-G-23827 500 HRS 
5§ FLAP CONTROL ARMS AND CABLE ENDS MIL-L-7870 100 HRS. 
6 BRAKE RESERVOIR (3)* MIL-H-5606 AS REQUIRED 
7 ENGINE OIL SUMP (PRESSURE SCREEN FILTRATION ONLY) (6)* MIL-L-6082 (6)* 25 HRS 
7 ENGINE OIL SUMP (FULL FLOW FILTRATION) (6)* MIL-L-6082 (6)" 50 HRS 
8 PILOT AND PASSENGERS SEAT TRACKS MIL-L-7870 100 HRS 
98 AIRFILTER (1) CLEAN 50 HRS 
10 GOVERNOR, THROTTLE AND MIXTURE CABLE ENDS MIL-L-7870 100 HRS. 
11 LANDING GEAR RETRACTION MECHANISM MIL-L-7870 100 HRS 
12 LANDING GEAR RETRACTION TRANSMISSION (2)* MIL-G-23827 500 HRS 
13 AILERON HINGES, RIGHT AND LEFT MIL-L-7870 100 HRS 
14 STABILATOR CONTROL CABLE ENDS AND TRIM PULLEYS MIL-L-7870 100 HRS 
61 FLAP CONTROL ROD ENDS, CABLE ENDS AND BELLCRANK BEARINGS MIL-L-7870 100 HRS 
84 FUEL SELECTOR VALVE (5)° MIL-G-6032 400 HRS 
  

* Refer to Special Instructions on Table II-Vill. 
  

  
  

    

Figure 2-22. Lubrication Chart - PA-24-400 

Revised: 8/15/98 
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COMPONENT LUBRICANT . FREQUENC 

ROLLER ATTACHMENT FITTING MIL-L-7870 100 HRS 

CONTROL WHEEL CHAIN, VERTICAL AND HORIZONTAL MIL-L-7870 500 HRS 

  

  STABILATOR CONTROL TUBE BEARING AND SQUARE 

TUBE MOUNTING BEARING MIL-L-7870 100 HRS     
  

  

SKETCH A 

  
Figure 2-23. Control Column Lubrication (PA-24-180, 250, 260 and 400) ‘ 

1D4 HANDLING AND SERVICING 
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COMPONENT LUBRICANT FAEQUENCY 

1 LOCK PIN, STEP MiL-G-23827 100 HRS 

2 STEP LOCK PULLEYS AND RELEASE ARM PIVOT L . 
BEARING MIL-L-7870 100 HRS 

3 FLAP STOP MIL-G-23827 100 HRS 

4 PIVOT POINT AND ROD END MIL-L-7870 100 HRS       
  

    PA-24-260 

PA-24-180 & PA-24-260 PA-24-400 

SKETCH B 

3198 

  
Figure 2-24. Step Lock Mechanism Lubrication PA-24-180, 250, 260 and 400) 

HANDLING AND SERVICING 
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FREQUENCY 

  

  

          
  

    

COMPONENT LUBRICANT 

1 FLAP TRACK ROLLERS, STEEL OR NYLON MIL-L-7870 50 HRS 

2 FLAP TRACK {1) :ALL PURPOSE SLIP SPRAY 
DUPONT NO 6611 50 HRS 

3 FLAP HINGE MIL-L-7870 100 HRS 

PA-24-180 & PA-24-250 PA-24-260 & PA-24-400 

SKETCH C ‘ 

3198 

  

1 OVERHEAD TRIM PULLEY - LUBRICATION MAY BE EXTENDED TO 250 HOURS WHEN DUSTY CONDITIONS ARE AT A MINIMUM 

UNDER NO CIRCUMSTANCES SHOULD THE CABLES FROM THE COCKPIT TO THE REAR OF THE FUSELAGE BE LUBRICATED, AS THIS 

MAY CAUSE SLIPPAGE 

Figure 2-25. Flap Track Lubrication (PA-24-180, 250, 260 and 400) . 

1D6 HANDLING AND SERVICING 
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COMPONENT LUBRICANT FREQUENCY 
  

STEERING ROD END BEARING, STEERING BELLCRANK 
PIVOT BEARING, STEERING ARM BUSHING, GEAR 

ALIGNING BUSHING MIL-L-7870 100 HRS 
  

DRAG LINK PIVOT .MIl-G-23827 . 100 HRS 
  

NOSE GEAR DOOR HINGE. DOOR ACTUATING 
MECHANISM, NOSE GEAR PUSH-PULL ROD END 

  

  

  

  

  

  

BEARINGS MIL-L-7870 100 HRS 

SHIMMY DAMPENER ROD END BEARING AND MOUNT Mit-L-7870 100 HRS 

UPPER AND LOWER TORQUE LINK CONNECTING BOLT MIL-L-7870 100 HRS 

WHEEL BEARINGS (2)* MIL-G-3545 100 HRS 

UPPER AND LOWER TORQUE LINK BUSHINGS MIL-G-23827 100 HRS 

STRUT HOUSING ATTACHMENT BUSHINGS MIL-G-23827 100 HRS 

GEAR OLEO STRUT FILLER {3)" MIL-H-5606 AS REQUIRED 
  

*REFER TO SPECIAL INSTRUCTION ON TABLE II-VIll       

  

  
  

SKETCH D   
  

Figure 2-26. Nose Landing Gear Lubrication (PA-24-400) 

1D7 HANDLING AND SERVICING 
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Fnzouencv‘ 
  

  

  

  

  

  

  

  

  

  

COMPONENT LUBRICANT 

1 STEERING ROD END BEARINGS, STEERING 
BELLCRANK PIVOT BEARINGS, STEERING ARM 

BUSHING. GEAR ALIGNING BUSHING MIL-L-7870 100 HRS 

2 NOSE GEAR PUSH-PULL ROD END BEARING .MIL-L-7870 100 HRS 

3 STRUT HOUSING ATTACHMENT BUSHING, DRAY LINK 

PIVOT AND ATTACHMENT BUSHING MIL-G-23827 100 HRS 

4 SHIMMY DAMPENER ROD END BEARING AND MOUNT MIL-L-7870 100 HRS 

5 UPPER AND LOWER TORQUE LINK CONNECTING BOLT MIL-L-7870 100 HRS 

6 WHEEL BEARING {2)* MIL-G-3545 100 HRS 

7 UPPER AND LOWER TORQUE LINK BUSHING MIL-G-23827 100 HRS 

8 NOSE GEAR, DOOR HINGES MIL-L-7870 100 HRS 

9 GEAR OLEO STRUT FILLER (3)* MiL-H-5606 AS REQUIRED 

10 NOSE GEAR DOOR HINGE, DOOR ACTUATING 

MECHANISM MIL-L-7870 100 HRS 

    *REFER TO SPECIAL INSTRUCTIONS ON TABLE iI-Vilt       
  

3197 

PA-24-260 

    

PA-24-180 & PA-24-250 

SKETCH D 

Figure 2-27. Nose Landing Gear Lubrication (PA-24-180, PA-24-250 and 260) 

HANDLING AND SERYICI 
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COMPONENT LUBRICANT FREQUENCY 

1 BALANCE WEIGHT PIVOT BOLT MIL-L-7870 100 HRS. 

2 RUDDER CONTROL CABLE AND TRIM TUBE END BEARINGS MIL-L-7870 100 HRS 

3 STABILATOR TRIM TAB CONTROL ROD MIL-L-7870 100 HRS 

4 STABILATOR TRIM SCREW (2)° MIL-G-3545 100 HRS 

5 STABILATOR TRIM MECHANISM MIL-L-7870 100 HRS. 

6 RUDDER TRIM UNIVERSAL JOINT MIL-L-7870 100 HRS 

7 RUDDER BUNGEE CONTROL ROD, RUDDER TRIM BUNGEE SCREW MIL-G-23827 . 100 HRS. 
  

  

* Refer to Special instructions In Table |I-VIlf 
  

  

  
PA-24-400 

SKETCHE     
  

Figure 2-28. Lubrication Chart - Stabilator - PA-24-180, -250, -260, and -400 

Revised: 8/15/98 HANDLING AND SERVICING 
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FREOUETJ.- 
  

  

  

    

COMPONENT LUBRICANT 

RUDDER PEDALS, CONTROL CABLE ENDS. STEERING 
ROD ENDS MIL-L-7870 100 HRS 

BRAKE ACTUATING MECHANISM, BRAKE i _ 

CYLINDER ENDS MIL-L-7870 100 HRS 

RUDDER PEDAL TORQUE TUBES AND 
BLOCK BEARINGS MIL-L-7870 100 HRS 

CONTROL CABLES ENDS AND RUDDER PEDALS MIL-L-7870 100 HRS       
  

    

ALL MODELS EXCEPT PA-24-260 PA-24-260 

SKETCH F 

Figure 2-29. Rudder Control Lubrication (PA-24-180, 250, 260 & 400) ‘ 

1D10 HANDLING AND SERVICING 
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COMPONENT LUBRICANT FREQUENCY 

1 AILERON PUSH-PULL ROD END BEARINGS, CONTROL 
CABLE ATTACHMENT POINTS MIL-L-7870 100 HRS 

2 BELLCRANK PIVOT BEARINGS MIL-L-7870 100 HRS         

  
SKETCH G 

Figure 2-30. Bellcrank Lubrication (PA-24-180, 250, 260 and 400) 

HANDLING AND SERVICING 
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COMPONENT LUBRICANT anusm?v. 
  

1 PROPELLER GREASE FITTING, RIGHT MIL-G-23827 100 HRS 

  

  2 PROPELLER GREASE FITTING, LEFT MIL-G-23827 100 HRS       
  

     i N\ ':-‘:L’ / 

2\?\9\'5‘* \ 

* PA-24-260 
PA-24-180 & PA-24-250  PA-24-400 

SKETCH H 

NOTE 
REMOVE ONE OF THE TWO GREASE FITTINGS FOR EACH BLADE APPLY GREASE . 

THROUGH FITTING UNTIL FRESH GREASE APPEARS AT HOLE OF REMOVED 

FITTING 

3196 

  
Figure 2-31. Propeller Lubrication (PA-24-180, 250, 260 & 400) . 
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COMPONENT LUBRICANT FREQUENCY 

1 STRUT ATTACHMENT BEARING MIL-G-23827 100 HRS 

2 GEAR OLEO STRUT FILLER (3)* MIL-H-5606 AS REQUIRED 

3 RETRACTION CABLE END BEARING 

AND SIDE BRACE ATTACHMENT BUSHING MIL-L-7870 100 HRS 

4 GEAR DOOR HINGE, RETRACTION ROD END BEARINGS, 
TORQUE LINK CONNECTING BOLT MIL-L-7870 100 HRS 

5 SIDE BRACE END BEARING AND PIVOT BEARING MIL-G-23827 100 HRS 

8 SIDE BRACE MOUNT BEARING MIL-G-23827 100 HRS 

7 UPPER AND LOWER TORQUE LINK BUSHING MIL-G-23827 100 HRS. 

8 WHEEL BEARINGS (2) MIL-G-3545 100 HRS. 

9 BUNGEE CORD ROLLERS MIL-L-7870 100 HRS 
  

* Refer to Special Instructions in Table )I-VIll 
  

   SKETCH |          

Figure 2-32. Lubrication Chart - Main Landing Gear - PA-24-180, -250, -260, and -400 

Revised: 8/15/98 
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SECTION Il 

INSPECTION 

3-1. Introduction. This section provides instructions for conducting inspections These inspections are 
described in paragraphs 3-4 and 3-5 Repair or replacement instructions for those components found to be 
unserviceable at inspection may be found in the section covering the applicable aircraft system. 

CAUTION 

When working on engines. ground the magneto primary circuit 
before performing any operation 

3-2. Recommended Lubricants. Refer to Recommended Lubricants. Section II. for lubrication servicing 
instructions 

3-3. Inspection Periods. 

3-4 Inspection Requirements. The required inspection procedures are listed in Table {11-1 The inspection 
procedure is broken down into major groups which are Propeller. Engine. Turbocharger. Cabin. Fuselage 
and Empennage. Wing. Landing Gear, Operational Inspection and General. The first column in each group 
lists the inspection or procedure to be performed. The second column is divided into four columns indicating 
the required inspection intervals of 50 hours. 100 hours. 500 hours and 1000 hours Each inspection or 
operation is required at each of the inspection intervals as indicated by a circle (O). If an item is not entirely 
accessible or must be removed. refer to the applicable section of this manual for instructions on how to gain 
access or remove the item When performing inspection use forms furmshed by the Piper Factory Service 
Depariment. available through Piper Dealers or Distributors 

NOTE 

In addition to inspection intervals required in Table {11-1 a preflight 
check must be performed as described in Paragraph 3-5. 

3-5 Preflight. The airplane must be given a thorough preflight and walk-around check The pilot and’or 
mechanic must include the preflight check as a normal procedure necessary for the safe operation of the 
aircraft Refer to the Pilot's Operating Manual for a listing of items that must be checked 

REVISED: 4/3/78 INSPECTION 
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INTENTIONALLY LEFT BLANK 

3-6 Overlimits Inspection. If the airplane has been operated so that any of its components have exceeded 

their maximum operational limits. check with the appropriate manufacturer 

3-7 Special Inspections. The special inspections given in the following paragraphs. supptement the sched- 

uled inspections as outlined in the Inspection Report, Table 11i-1. to include inspection of items which are 

required to be examined at intervals not compatible with airframe inspection intervals Typical of this (fi:" 

a. Inspection is required because of special conditions or incidents that arise. and because e 

conditions or incidents. an immediate inspection would be required to insure further safe flight. 

b Inspection of airframe or components on a calendar basis. This type of inspection could often be 

accomplished during the nearest scheduled inspection ' 

¢ Specific definitive inspection on engines based strictly upon engine operating time 

d  Those inspections not completely covered in other sections of this manual, but outlined in the 

Inspection Report and must be explained in more detail to give a clearer and complete inspection 

    

3-8 Inspection of Exhaust System. (Refer to Figures 3-1thru 3-3) Inspection of the entire exhaust system. 

including heat exchange shroud. muffler. muffler baffles. stacks and all exhaust connections must be rigidly 

inspected at each 100 hour inspection. The possibility of exhaust system failure increases with use. It is 

recommended that the system be checked more carefully as the number of hours increase. therefore inspection 

at the 700 hour period. that the exhaust system has been in use. would be more critical than one in the 100 

hour period The system should be checked carefully before winter operation when the cabin heat will be in use 

  

ISSUED: 8/18/72 INSPE N 
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INSPECT FOR CRACKS IN THESE AREAS 

ONE CRACK IS CAUSE FOR REJECTION 

INSPECT FOR CRACKS X THIS AREA   
  

FIGURE 3-1. TYPICAL MUFFLER FATIGUE AREAS 

Removal of the tail pipe and stacks is required for inspection of the muffler baffle. Remove or loosen 
all exhaust shields. carburetor and cabin heat muffs, shrouds. etc.. as required to permit inspection of the 
complete system. Perform the necessary cleaning operations and inspect all external surfaces for dents. cracks 
and missing parts. Pay particular attention to welds, clamps, supports and support attachment lugs. slip joints. 
stack flanges and gaskets. Inspect internal baffle or diffusers. Any cracks, warpage or severe oxidation are 
causes for replacement of the muffler. 

If any component is inaccessible for a thorough visual inspection, accomplish one of the following: 
a. Accomplish a submerged pressure check of muffler and exhaust stack at 10 psi air pressure. 
b. Conduct a ground test using a carbon monoxide indicator by heading the airplane into the wind. 

warming the engine on the ground, advancing the throttle to full static RPM with cabin heat valves open, 
and taking readings of the heated airstream inside the cabin at each outlet (including rear seat heat outlet, if 
installed). Appropriate sampling procedures applicable to the particular indicator must be followed. If 
carbon monoxide concentration exceeds 0.005 percent or if a dangerous reading is obtained on an indicator 
not calibrated in percentages, the muffler must be replaced. Check cabin heat outlets for cabin monoxide 
after installation of new muffler. 

ISSUED: 8/18/72 1D17 INSPECTION 
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INNER BAFFLE 

QUTER HOUSING 

TABS 

TABS 

  

    
   

   

   
   

   

INNER BAFFLE 

QUTER HOUSING 

ALL WELDS AS INDICATED 8Y ARROWS . 

PA.24.180 

ALL WELDS AS INDICATED 

8Y ARROWS 

PA-24.250 . 

   

      

    

ALL WELDS AS INDICATED 

2Y ARROWS 

INNER BAFFLé 

QUTER HOUSING 

    
  

FIGURE 3-2. EXHAUST SYSTEM INSPECTION POINTS 

INSPECTION 

ISSUED: 8/18/72 
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PA-24-260 SERIAL NOS. 244000 TO 244782, 244784 

TO 244803 INCL. 

‘INNER BAFFLE 

OUTER HOUSING 

:BRIDGE PLATE 

   

  

    

  

     

ALL WELDS AS INDICATED 
BY ARROWS 

78 

HOUSING 

  PA-24-260 SERIAL NOS. 24.4783, 24-4804 AND UP 
  

FIGURE 3-3. EXHAUST SYSTEM INSPECTION POINTS 

INSPECTION 
ISSUED: 8/18/72 
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TABLE III-I. INSPECTION REPORT 

  

  
                        

   

  

  

  

  

          
  

— Note — 

All inspections or operations must be performed at each inspection interval 

as indicated by a circle (O). 

Nature of Inspection Inspection Time (Hrs) 

A. PROPELLER GROUP 50 | 100 | 500 | 1000 

1. Inspect spinner and back plate for cracks o o o o 

2. Inspect blades for nicks and CrACKS .....o..eveerevererirermcriretcnsisssisinsisesesssaenes 0 o o {0 

3. Inspect for grease and il 16aKS .......cccecceerveericmermcnncinsietinnscs st tensaees o |0 O |0 

|| 4. Lubricate per lubrication chart in Section II. olo o 
5. Inspect spinner mounting brackets for Cracks........c.cocvrcvvcrvvemniniinnnasinnnns 0 O |0 

6. Inspect propeller mounting bolts and safety 

(check torque if safety is broken) 0 o 0 

7. Inspect pitch actuating arms and bolts ... 0 o o 

8. Inspect hub parts for cracks and corrosion 0 o |0 

9. Rotate blades and check for tightness in hub pilot tube 0O O |O 

10. Remove propeller; remove sludge from propeller and crankshaft o O 

11. Overhaul prop.el.lcr ) As reqd by Hartzell 

(See latest revision of Hartzell Service Letter No. 61) ....ccrvrcncnncnniieinininnes Sve. Ltr. No. 61. 

B. ENGINE GROUP 

WARNING: Ground magneto primary circuit before working on engine. 

NOTE: Read Notes 8 and 19 prior to completing this inspection group. 

1. Remove the engine COWl ..o e e o o o 

2. Clean and check cowling for cracks, distortion and loose or 

missing fasteners o O o 

3. Drain oil sump (See Note 5) o o o |0 

4. Clean suction oil strainer at oil change (mspect strainer for 

fOTEIgN PATLICIES) ....vevmiusisisrriemmessrsnsrsnemesesris s stssssss s es o010 O |0 

5. Clean pressure oil strainer or change full flow (cartridge type) 

oil filter element (inspect strainer or element for foreign particles) 0 o o o 

6. Inspect oil temperature sender unit for leaks and security o o |0 

INSPECTION Revised: 8/15/98 
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TABLE III-I. INSPECTION REPORT (cont.) 

— Note — 

All inspections or operations must be performed at each inspection interval 
as indicated by a circle (O). 

  

  

Nature of Inspection ’ Inspection Time (Hrs) 
  

  

   

  

     

    

   
    

  

   

  

          

1D21 

B. ENGINE GROUP (CONT.) 
50 | 100 | 500 | 1000 

7. Inspect oil lines and fittings for leaks, security, chafing, dents and cracks 
(See Notes 7 and 17) 

o o O 8. Clean and inspect oil radiator cooling fins o O o 9. Remove and flush oil radiator .................... o |o 10. Inspect rocker box covers for evidence of oil leaks. If found, replace gasket 
Torque cover screws 50 inch-pounds (See Note 9) 0o o o o 

NOTE: Lycoming requires a Valve Inspection be made after every 
400 hours of operation (See Note 10.) 

11. Inspect wiring to engine and accessores. Replace damaged wires and 
clamps. Inspect terminals for security and cleanliness ................................. o o o 12. Inspect spark plug cable leads and ceramics for corrosion and deposits ....... o o 0O |0 13. Check cylinder compression (Ref: AC 43.13-1A).... O O o 14. Inspect cylinders for cracked or broken fins............. o ofo 15. Fill engine with oil per lubrication chart and Table I-v1 o o O 1|0 16, CIEAN ENBINE ..ot senss s e ses e o o |0 17. Inspect condition of spark plugs (Clean and adjust gap as required, 
0.015 to 0.018 or 0.018 to 0.022 per latest revision of 
Lycoming Service Instruction No. 1042) 0 o lo 

NOTE: If fouling of spark plugs has been apparent, rotate bottom 
plugs to upper plugs. 

18. Inspect ignition hamesses and insulators for high tension leakage 
AN CONUNBILY .eeverronreerosss s v s eseseeesereessssssee oo o O l0 19. Check magneto main points for clearance. 
Maintain clearance at 0.018 + 0.006 .... O ]O {0 20. Inspect magneto for oil seal leakage .... o O |O 21. Inspect breaker felts for proper lubrication..... 0 o (o 22. Inspect distributor block for cracks, burned areas, and corrosion 
and height of contact springs................oooooo........ o O |o 23. Check magnetos to engine timing.................... o o]0 24. Overhaul or replace magnetos (See Note 6).... o 25. Remove air cleaner screen and clean (Refer to Section I .......................... o 0 o o 26. Drain carburetor and remove and clean carburetor inlet screen or 
remove and clean fuel injector inlet screen. 
(Clean injector nozzles as required) (Clean with acetone only)......ccoennnnn o o O |0 27. Inspect condition of carburetor heat or alternate air door and box o 0 O }o 

Revised: 8/15/98 
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TABLE ITI-1. INSPECTION REPORT (cont.) 

— Note — 

All inspections or operations must be performed at each inspection interval - 
as indicated by a circle (O). 

  

Il 30 
31 

  

33. 
34 
35. 

36. 
37. 
38. 

39. 

40. 
41. 
42. 
43. 
44, 

45. 
46. 
47. 
48. 
49. 
50. 
51 

52. 

53. 

Nature of Inspection 

ENGINE GROUP (CONT.) 

28. Inspect intake seals for leaks and clamps for tightness..........c.cccomeecvcvnninnnne 

29. Inspect condition of flexible fuel lines (See Note 17)   

. Replace flexible fuel lines (See Note 7 and 17)... 

. Inspect fuel system for leaks 
32. Inspect and lubricate fuel selector valve (PA-24-180 and 250 

per latest Piper Service Bulletin No. 354) (See Note 13 & 15) .....c..ooueeeee. 

Clean screens in electric fuel pump(s) (Plunger type pump) ..... 

Check fuel pumps for operation (Engine driven and electric) 

Overhaul or replace fuel pumps 
(Engine driven and electric) (See Note 6) 

Inspect vacuum pumps and lines 
Overhaul or replace vacuum pumps (See Note 6)..........ccocovvevemrveinnrevsriesenns 

Inspect throttle, carburetor heat or alternate air, mixture 

and propeller governor controls for travel and operating condition............... 

Inspect exhaust stacks, connections and gaskets 

(Refer to Section IIF) (Replace gaskets as required) ........ccccovuveeneenineereniniennns 

Inspect muffler, heat exchanger and baffles (Refer to Section III) 

Inspect breather tube for obstructions and security..... 

Inspect crankcase for cracks, leaks and security of seam bolts.. 

Inspect engine mounts for cracks and loose mounting 

Inspect rubber engine mount bushings for deterioration 
(Replace every 500 hours) 

Inspect all engine baffles for cracks.. 
Inspect firewall for cracks 

Inspect condition of firewall S€als.........cccoeivmeennmnr s 

Inspect condition and tension of generator or alternator drive belt... 

Inspect condition of generator or alternator and starter ..... “ 

Lubricate all controls per lubrication chart in Section I ..........ccoveveerrerenne. 

Overhaul or replace propeller governor 

(Refer to latest revision Hartzell Service Letter No. 61).......c.cccooviiniiinnns 

Complete overhaul of engine 
or replace with factory rebuilt (See Note 6)..........cccoeuerrereenenrniecernninnnnn 

  

  

Reinstall €ngine COWl ......co.ceeiimiirirctiee et nees 

Inspection Time (Hrs) 
  

50 | 100 500 1000 
  

        

   

            

o 
o 

o 
o
0
 

0
0
 

Q
0
0
0
0
0
0
 

O
0
O
O
0
O
0
Q
O
 

O 

    

0 
o 

o 
o
0
 

OO
0 

0
0
0
0
0
0
0
 

0
0
0
0
0
 

O 

  
0
0
0
0
 

0
0
0
0
0
0
0
 

©O
O0
OO
O0
O0
 

O 
0
0
0
 

©O
0 

  

At engine overhaul or 
each 2000 hours. 
  

As req'd by Lycoming 
Svc. Instr. No. 1009. 
    o 

    

0 

  

o   
  

INSP) ECTION 
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TABLE II-L INSPECTION REPORT (cont.) 

    

  

  

  

   
  

   

   
  

  

   

  

   
   

  

              

— Note — 

All inspections or operations must be performed at each inspection interval 
as indicated by a circle (O). 

Nature of Inspection : Inspection Time (Hrs) 
C. TURBOCHARGER GROUP (PA-24-260 Turbo only) 50 | 100 | 500 | 1000 

1. Inspect all air inlet ducting and compressor discharge ducting 
for worn spots, loose clamps or leaks. Verify compliance with 
Piper Service Bulletin No. 884......... .. o O oo 2. Inspect engine air inlet assembly for cracks, loose clamps and screws.......... 0 O 0 O 3. Inspect waste gate housing, exhaust ducting, and exhaust 
stacks for signs of leaks or cracks............. 

0 0 o lo 4. Carefully inspect all turbo support brackets, struts, 
for breakage, sagging O Wear ..........oovsvooooeeoos 

o o o (o 5. Inspect all oil lines, fuel lines, and fittings for wear, 
leakage, heat damage or fatigue (See Note 7 and 17) e, o o O 0 6. Actuate waste gate control; check spring pre-load and 
examine control for any pending Sign of breakage .............vemvonovvvvono o o O |0 7. Remove inlet hose to compressor and visually inspect 
COMPIESSOT WHELL.......ooveveecneveresseeeeecroess oo o o (o 8. Inspect the compressor wheel for nicks, cracks or broken blades . o o |0 9. Inspect for excess bearing drag or wheel rubbing against housing.... o o]0 10. Inspect induction and exhaust components for worn or damaged 
areas, loose clamps, cracks and leaks. Verify compliance with 
Piper Service Bulletin No. 884.....cvooovvoro oo o O ]oO 11. Inspect turbine wheel for broken blades or signs of rubbing ........................ 0 O |O 12. Inspect turbine heat blanket for condition and security ... o O |o 13. Inspect rigging of exhaust waste BAUCS et 0 o0 14. Inspect rigging of alternate air control...... 

o o110 15. Run up engine, check instruments for smooth, steady response .. O o O |oO 16. Remove all Turbocharger components from the engine. Inspect 
and repair or replace as necessary 

o 

D. CABIN GROUP 

L. Inspect cabin entrance door, baggage compartment door 
and windows for damage, operation and security 

o 0 o 2. Inspect upholstery for tears ... 
o o 0 3. Inspect seats, seat belts, securing brackets and bolts (See Note 21) o o ]o 4. Inspect trim operation 
o O 0 5. Inspect rudder pedals, brake pedals, and cylinders for operation and leaks .. o 0 O 6. Inspect parking brake 
o o o 

Revised: 8/15/98 
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TABLE [II-1. INSPECTION REPORT (cont.) 

  

  
  

   
  

          

   

        

  

  

      

            

— Note — 

All inspections or operations must be performed at each inspection interval 
as indicated by a circle (O). 

Nature of Inspection Inspection Time (Hrs) 

D. CABIN GROUP (CONT,) 50 ] 100 | 500 | 1000 
7. Inspect contro] wheels, column, pulleys and cables 0 o o 
8. Check landing, navigation, cabin and instrument lights 0 O |0 
9. Inspect instruments, lines and attachments o o o 
10. Inspect instruments, central air filter lines and replace filter. . 0 0o O 
11. Inspect condition of vacuum operated instruments and operation 

of electric turn and bank (Overhaul or replace as required).... o O o 
12. Replace vacuum regulator filter .............vvemrrerererronessrrrnnes 0 O |0 
13. Replace filters, if equipped, in gyro horizon and directional gyro o |0 
14. Inspect altimeter (Calibrate altimeter system in accordance 

with FAR 91.170, if appropriate) 0 O |0 
15. Inspect operation of fuel selector valve (See Note 14) 0 O |0 
16. Inspect oxygen outlets for defects and corrosion.......... o o 10 
17. Inspect oxygen system operation and components 0 O ]0 

E. FUSELAGE AND EMPENNAGE GROUP 

1. Remove inspection panels and plates (See Note 22).... o o |oO 
2. Check fluid in brake reservoir (Fill as required) o | O O |0 
3. Inspect battery, box and cables. (* at least every 30 days) 

Clean and flush box as required and fill battery per Section IX -0 O |O 
4. Inspect electronic installations ............cv.veveerevesrersnrnnann, o o 0 
5. Inspect bulkheads and stringers for damage .................... o o o 
6. Inspect loop and loop mount, antenna mount and electric wiring ................. o o o 
7. Inspect ELL.T. installation and condition of battery and antenna 

(See latest revision Piper Service Letter No. 820) ............ovoveeomeeeerrmrnnnnnnnn, O J]Oo|O 
8. Remove, drain, and clean fuel filter bowl and screen 

(* Drain and clean at least every 90 days) .............o..covecomereeorreeensnorrernrnn e o* 10 o (o 
9. Inspect fuel lines, valves and gauges for damage and operation 

(See Notes 7 and 13) O o o 
10. Inspect security of all lines... 0 O |0 
11. Inspect stabilator and stabilator trim tabs for security ofmounting, 

free play of components and ease of operation (See Sections IV and V)...... o] 0o O 
12. Inspect stabilator bearings, bungee, and stabilator trim horns control 

rod and trim mechanism for security of installation, damage and 
operation (Refer to latest Piper Service Bulletin No. 464) o 0 o 

3. Inspect stabilator tip balance weight arm for cracks o O |O 

iICTION 
Revised: 8/15/98 
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TABLE III-1. INSPECTION REPORT (cont.) 

  

  

  

  

      

   

   

    

   

            

            

— Note — 

All inspections or operations must be performed at each inspection interval 
as indicated by a circle (O). 

| 
Nature of Inspection ; Inspection Time (Hrs) | 

E. FUSELAGE AND EMPENNAGE GROUP (CONT.) 50 | 100 | 500 { 1000 
14. Inspect fin front spar to fuselage attachment, per latest revision 

of Piper Service Letter No. 751 and AD No. 75-12-06.... o O[O 
15. Inspect fin, rudder and stabilator surfaces for damages.... o o0 
16. Inspect rudder and rudder tab hinges, horns and attachments 

for security, damage and operation o 0 o 
17. Inspect rudder trim mechanism operation... o o o 
18. Inspect all control cables and trim cables for correct cable tension, 

and turnbuckles, guides, and pulleys 
for damage, operation and safeties (See Note 20).................... o o0 

19. Replace rudder hinge bolts 
0 o 

20. Inspect rotating beacon for wear, etc. o o |0 
21. Lubricate per lubrication chart in Section 11 ... o o o 
22. Inspect security and condition of Autopilot bridle cables and clamps . o o 0 
23. Reinstall inspection panels and plates....................oooovvvvevvvooooooo o o0 

F. WING GROUP 

1. Remove inspection plates and fairings......................oevvovovosoeososooso o 0 0 
2. Inspect wing, aileron and flap surfaces for damage and loose 

rivets, and condition of wing tips o 0 o 
3. Inspect condition of walkway o o o 
4. Inspect aileron attachments and hinges for damage, looseness 

and operation 
o O o 

5. Inspect aileron balance weight and arm for security and condition o o o 
6. Replace outboard aileron hinges with 

Aileron Outboard Hinge Bracket Kit No. 760-914 ... o 
7. Inspect aileron cables for correct tension, pulleys, bellcranks and 

control rods for corrosion, damage and operation (See Note 20) i O O 0 
8. Inspect flap attachments and hinges, or tracks and rollers for 

damage, looseness and operation. Clean tracks and rollers ....................... 0 0 oo 
9. Inspect flap cables, pulleys, step lock, bellcranks and rods for 

corrosion, damage and operation (See Note 20) e o O o 
10. Replace pins and/or bolts used with aileron hinges and flap 

hiNGES OF traCks.........coveccceerncceecariseneesennese oo o 
11. Lubricate per lubrication chart in Section Il ....................... o o O |0 
12. Inspect wing attachment bolts and brackets (See Note 18).... O 0o 0O 

Revised: 8/15/98 
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TABLE III-1. INSPECTION REPORT (cont.) 

— Note — 

All inspections or operations must be performed at each inspection interval 
as indicated by a circle (O). 

  

1. 

—
_
—
—
—
 

C
R
O
R
—
m
o
P
R
X
N
A
U
N
R
 

W
D
 

  
. Inspect brake backing plates for cracks...... 

. Inspect condition of brake lines (See Note 7) 

. Inspect condition of shimmy dampener ..... 

. Inspect gear forks for damage ..... 

. Inspect oleo struts for fluid leaks and scoring... 

. Inspect gears struts, attachments, torque links, retraction 

16. 
17. 
18. 
19. 
20. 
21. 
22. 

23. 
. Inspect anti-retraction system 

25. 

Nature of Inspection 

F. WING GROUP (CONT.) 

f| 13 
14. 
15. 
16. 
17. 
18. 
19. 

Inspect fuel tanks and lines for leaks and water (See Note 7) 

Fuel tanks marked for capacity ... 
Fuel tanks marked for minimum octane rating .......... 

Inspect switches to indicators registering fuel tank quantity 

Inspect fuel cell vents........... 

Inspect thermos type fuel cap u 

Reinstall inspection plates and fairings..........c.couvevrvmeviervcvmnvcssninesneeesenaes 

  

   

          

G. LANDING GEAR GROUP 

Inspect oleo struts for proper extension. 
(Inspect for proper fluid level as required) 
Inspect nose gear steering control ....... 

Inspect wheels for alignment.... 
Put airplane on jacks 

Inspect tires for cuts, uneven or excessive wear and slippage . 

Remove wheels, clean, inspect and repack bearings.............ccovieucienueienrnnnns 

Inspect wheels for cracks, corrosion and broken bolts 

Check tire pressure (Refer to Section II).........cc........ 

Inspect brake lining and disc for wear and cracks 

  

  

   

  

  

  

   

    

   

    

links and bolts for operation (See Note 11)...c.cccuvmeinieinennneeersnenenenne 

Inspect torque link bolts and bushings (Rebush as required) 

Inspect drag link bolts (Replace as required).................... 

Inspect gear doors and attachments............... 

Inspect warning horn and light for operation 

Retract gear - Check operation........c..ceeeeeneenee. 
Retract gear - Check doors for clearance and operation 

Inspect emergency operation of gear 

(See latest revision of Piper Service Letter No. 782) 

Inspect landing gear motor, transmission and attachments. 

        

  

Inspect position indicating switches and electrical leads for security............. 

Inspection Time (Hrs) - 
  

50 100 | 500 | 1000 
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TABLE IOI-L INSPECTION REPORT (cont.) 

— Note — 

All inspections or operations must be performed at each inspection interval 
as indicated by a circle (O). 

  

Nature of Inspection . Inspéction Time (Hrs) 
  

G. LANDING GEAR GROUP (CONT.) _ 50 | 100 | 500 1000 

26. Inspect rubber assist bungee cords and check bungee arms 

for wear, cracks and/or deformation. (See Note 12) 

27. Lubricate per lubrication chart in Section I .........: 
28. Remove airplane from jacks 

  

    

0
O
 

Q
O
O
0
 

0
0
0
 

  

H. OPERATIONAL INSPECTION 

Check fuel pump and fuel tank selector operation 

Check indication of fuel quantity and pressure or flow gauges. 

Check oil pressure and temperature indications... 

Check generator or alternator output..... 
Check manifold pressure indications .... 
Check operation of carburetor heat or alternate air.. 

Check operation of brakes and parking brake 

Check operation of vacuum gauge 

Check gyros for noise and roughness 

10. Check cabin heat operation ............ 

11. Check magneto switch OPEration ...........ccovenicrnivinirerrinssesssnessseseseenerensennens 

12. Check magneto RPM variation ...... 

13. Check throttle and mixture operation 

14. Check engine idle 

15. Check propeller smoothness... 

16. Check propeller governor action..... 

17. Check electronic equipment operation 

18. Check operation of controls 

19. Check operation of flaps 
20. Check operation of Autopilot, including automatic pitch trim, and 

Manual Electric Trim (See Note 16) 
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L. GENERAL 

Aircraft conforms to FAA Specifications 

All FAA Airworthiness Directive complied with 

All Manufacturers Service Letters and Bulletins complied with 

Check for proper Flight Manual 

Aircraft papers in proper order 
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TABLE ITI-1. INSPECTION REPORT (cont.) 

J. NOTES: 

1. Refer to Piper's Customer Service Information Catalog No. 1753-755 (Aerofiche) for a checklist of 

current revision dates to Piper Inspection Reports and Manuals. References to Chapter or Section 

refer to the applicable Chapter/Section in this manual. 

All inspections or operations are required at each of the inspection intervals as indicated by a (O). 

Both the annuat and 100 hour inspections are complete inspections of the airplane, identical in scope, 

while both the 500 and 1000 hour inspections are extensions of the annual or 100 hour inspection, 

which require a more detailed examination of the airplane, and overhaul or replacement of some 

major components. Inspections must be accomplished by persons authorized by the FAA. 

Piper service bulletins are of special importance and Piper considers compliance mandatory. 

Piper service letters are product improvements and service hints pertaining to servicing the airplane 

and should be given careful attention. 

Refer to latest revisions of Lycoming Service Bulletin No. 480 and Lycoming Service Instruction No. 

1014. Lycoming recommends the following oil change intervals: (a) For engines equipped with full- 

flow oil filters, change the oil and filter each 50 hours of engine operation or every four months, 

whichever comes first; (b) For engines relying upon pressure screen filtration alone, change the oil 

and clean the pressure and suction screens each 25 hours of engine operation or every four months, 

whichever comes first. 

Replace or overhaul as required or at engine overhanl (for engine overhaul, refer to latest revision of 

Lycoming Service Instruction No. 1009). 

Replace flexible oil, fuel and hydraulic lines in the engine compartment after 8 years, 1000 hours 

time-in-service, or at engine overhaul, whichever comes first. Pressure check fluid hoses in the 

fuselage and wing areas to system pressures after 10 years time-in-service. Visually check for leaks. 

Hoses in the fuselage and wing areas that pass the pressure check may remain in service and checked 

again after the next 5 years time-in-service. 

Inspections given for power plant are based on the engine manufacturer’s operator’s manual 

(Lycoming Part No. 60297-19). Any changes issued to the engine manufacturer’s operator’s manual 

supersede or supplement the instructions outlined in this report. Occasionally, service bulletins or 

service instructions are issued by Lycoming that require inspection procedures that are not listed in 

this manual. Such publications usually are limited to specific models and become obsolete after 

corrective steps have been accomplished. All such publications are available from Lycoming 

distributors, or from the factory by subscription. Consult latest revision of Lycoming Service Letter 

L114 for subscription information. Maintenance facilities should have an up-to-date file of these 

publications available at all times. 

Check cylinders for evidence of excessive heat indicated by burned paint on the cylinders. This 

condition is indicative of internal damage to the cylinder and, if found, its cause must be determined 

and corrected before the aircraft is returned to service. 

Heavy discoloration and appearance of seepage at the cylinder head and barrel attachment area is 

usually due to emission of thread lubricant used during assembly of the barrel at the facotyr, or by 

slight gas leakage which stops after the cylinder has been in service for awhile. This condition is 

neither harmful nor detrimental to engine performance and operation. If it can be proven that leakage 

exceeds these conditions, the cylinder should be replaced. 

INSPECTION . Revised: 8/15/98 
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TABLE 1II-I. INSPECTION REPORT (cont.) 

J. NOTES: (cont.) 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

At every 400 hours of engine operation, remove the rocker box covers and check for freedom of 

valve rockers when valves are closed. Look for evidence of abnormal wear or broken parts in the area 

of the valve tips, valve keeper, springs and spring seat. If any indications are found, the cylinder and 

all of its components should be removed (including the piston and connecting rod assembly) and 

inspected for further damage. Replace any parts that do not conform with limits shown in the latest 

revision for Service Table of Limits SSP 1776. 

Refer to Section VI for proper inspection and wear limits. 

Replace bungee cords every 500 hours in service or every three years, whichever occurs first. 

For PA-24-400, refer to latest revision of Piper Service Letter No. 851, 

Refer to latest revision of Piper Service Bulletin No. 354. 

If the fuel selector valve has 400 hours or more total time-in-service, inspect valve within the next 

100 hours of aircraft operation and every 400 hours thereafter. Inspect the valve in accordance with 

instructions in Section VIII and lubricate per lubricattion chart in Section 1I. 

Refer to Flight Manual supplement for preflight and flight check, for intended function in all modes. 

Replace all Rajay turbo air, fuel and oil hoses upon condition or every five years. 

Refer to and comply with Airworthiness Directive No. 82-19-01. 

For PA-24-260, S/N’s 24-3642 and 24-4000 through 24-5028 only, refer to Piper Vendor Service 

Publication No. 69. 

Examine cables for broken strands by wiping the cable with a cloth along the entire length of the 

cable. Visually inspect the cable thoroughly for damage not detected by the cloth. Replace damaged 

or frayed cables. Refer to Appendix No. 1 at the end of this card, and the latest edition of FAA 

Advisory Circular 43.13-1A, Paragraph 198. 

Verify compliance with latest revision of Piper Service Bulletin No. 980. Inspect seat belt and 

shoulder harness ends and attachment points for condition and security. Inspect harness web material 

for condition and wear over its entire length. Particularly look for wear and fraying where harness 

web passes in and out of adjustable buckle end and shoulder hamess inertial reel. If excessively 
wom, replace. On lap belts, inspect shoulder hamess keeper nylon bushing. If excessively worn or 

missing, replacement of that half of the lap belt is required. 

For aircraft in normal operation, each 7 years; or, for aircraft in training operations, each 2000 hours 

time-in-service: remove interior panels and headliner and conduct detailed inspection of aircraft 

structure (skin, bulkheads, stringers, etc.) for condition and security. Inspection of structure concealed 

by headliner may be accomplished by alternate means (i.e. - through the use of a borescope) without 

removing the headliner, providing access is obtained to all concealed areas and borescope provides 

sufficient detail to adequately accomplish the inspection. 

Revised: 8/15/98 INSPECTION 
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SECTION 1V . 

STRUCTURE 

Paragraph ~ Aerofiche 
Grid No 

4-1 T s 1 T3 T« T 1E7 

4-2. DESCIIPLIOM &« et vttt ettt tae ettt et et e e et et e e 1E8 

4-3 REMOVAD ottt ittt e e e e 1E8 

4-4. Removal Of Wing Assembly .........oiiiiiiiiiiiiniieiinnenn, IES 

4-5. Removal Of Wing Tip ... i 1E8 

4-6 Removal Of Landing Light And Housing ..............oiiiiiinn 1E8 

4-7. Removal Of Aileron........ ... e 1E9 

4-8. Removal Of Flap (Manually Operated) ..........c.oiiiiaieininn.. 1E9 

4-9 Removal Of Flap (PA-24-250 Electrically Operated And PA-24-260)..... 1E9 

4-10. Removal Of Flap (PA-24-400) ............cvvirniieinniaieennnenns 1E10 

4-11. Removal Of WINE .. .vuttetiit i i iai it eiannananaaanes IEi0 

4-12. Removal Of EMPENnage .. ..o.vueneneneeannsnineiniineraeisoarnn, 1E10 
4-13. Removal Of Rudder. ...ttt 1E10 

4-14. Removal Of Fin .. .ovotitiiii i it 1E1L 

4-15. Removal Of Stabilator .. .....ouuiintiiiiiiiieiiriieanaieannons 1E1] 

4-16. Removal Of Stabilator Trim Tab ..........coiiiiiiiiiiiiiiiiereen., 1EN 

4-17. Removal Of Fuselage COMPONENtS ... ....venenirneierneinneennennn. ENI . 
4-19. Removal Of Door Lock Assembly ............. ..ot IEN 

4-20. Removal Of Door Assembly ......ooiviiiirinnriiiiainieernnenes 1E1l 

4-21. INS1AIIAIION &ttt ettt e ittt e e e e e e e 1E13 

4-22 Installation Of Wing Assembly .. ......oviiiiiniiiiiiii i, 1E13 

4-23 Installation Of Wing ....oviiiii i et 1E13 

4-24. Installation Of Flap (Manually Operated) ......00..coovviiiien e 1E13 

4-25. Installation Of Flap. (PA-24-250 Electrically Operalcd And (PA-24-260) . 1EI13 

4-26 Installation Of Flap. (PA-24-400) ...............oiiiiiiiiiiiiiiiene, 1E14 

4-27 Installation Of ATIETON .. ....oetiiriiii ittt e eaannens IE14 

4-28 Installation Of Landing Light And Housing ................coocont IE1S 

429. Installation Of Wing Tip.....coviini it 1E15 

4-30. Standard Pitot TUDE . ...ttt raeneiaaases 1EIS 

4-31 Heated Pitot Tube ... .. o 1E15 

4-32. Installation Of EMpennage .. ......oviiiiiirerniiiiiniiineenavnes 1E15 

4-33. Installation Of Fin .. ..uuiinii i iiiiiiiiiiieiiiarnii s 1E{5 

4-34. Installation Of Rudder ........ i it 1E15 

'4-35 Installation Of Stabilator .......... ..o i 1E16 

4-36. Installation Of Tail FaiFings .. ....ovnvrinieninireiiraneiieaennaennns 1E16 

4-37. Installation Of Fuselage Components .......oovevrennnerenienenrenns 1E16 

4-38. Replacement Of Windshield .......... ..ot 1E16 

4-39. Installation Of €Cabin DOOF .. ..uivitr it rneaseenns 1E17 

4-40. Adjustment Of Door Locking Mechanism. (PA-24-250. Serial Nos. 

24-2844 10 24-3284) .. ...ttt i 1E17 
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4-44 

4-47 

41 

4-41 Installation and Adjustment of Door Locking Mechanism PA-24-250 
Serial Nos 24-3285 and up. PA-24-260 and PA-24-400 ............. 

4-42 Installation of ADF Loop Antenna (Fixed and Rotor Type)......... 
4-43 Installation of Marker Beacon Antenna...........cc.coivureunen... 
Fiberglas Repairs .. ....oiuuuiii ittt it iienensanes 
4-45 Fiberglas Touch-Up and Surface Repairs ................c..ounn.. 
4-46 Fiberglas Fracture and Patch Repairs ........... ..o 
Structural Repairs ... oo e i i e e e 
4-48 Repair of Stabilator (Horizontal Tail Surface) ..................... 
4-49. Repair of Rudder ........c.oiviitiniiiiiiii it iiiiiieieaaenns 
4-50. Balancing Stabilator (Horizontal Tail Surface) ..................... 
4-51 Checking and Balancing Rudder ............................cu0. 

4-52. Aileron Balancing. ... e 

SECTION IV 

STRUCTURE 

Aerofiche 
Grid No 

Introduction. This section covers the removal and installation procedures for the main structural 
components. for checking and balancing the control surfaces and minor repairs. No major structural repairs 
are recommended without contacting the manufacturer. Minor replacement of skins may be made providing 
there is no internal damage. Minor repairs such as patching the skin, welding. etc.. may be made in 
accordance with the methods. techniques and practices set forth in Federal Aviation Administration, 
Advisory Circular 43.13-1A. It may be necessary to cut access holes to make skin repairs in some areas of 
the aircraft. Refer to Figure 4-14 for typical access holes. 

CAUTION 

Skin repairs must result in a surface which is as strong as the origina) 
skin. (Refer to paragraph 4-47. Structural Repairs.) 

REVISED: 11/1/82 1E7 STRUCTURE
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vors . ® 
When torquing various assemblies, standard torque values are 1o be used 

as found in Section II of this manual or FAA Advisory Circular 

43.13-1A, unless otherwise stated in this manual. 

The disassembly, assembly, and rigging of component parts to the various controi surfaces can be 

found in Section V of this manual 

42. Dacription. The soucrures of the PA-24 are of sheet aluminum, completely primed with zinc 

chromate and covered with acrylic lacquer on the exterior surfaces. 
The fuselage is an all metal semi-monocoque construction comprised of bulkheads, stringers, stiffeners, 

and longitudinal beams to which the outer skin is rivered. 

Each wing airfoil section is a full cantilever laminar flow cype. The full length beam rype main spar is 

joined with high strength butt firrings in the center of the fuselage, making in effect a continuous main 

spar. 
The all metal empennage group is a full candlever design consisting of a vertical fin, rudder, and 

stabilacor with a crim cab. The stabilazor and vertical fin have two channel main spars running fuil length. 

The stabilator is attached to the fuselage by a torque tube supported by bearing blocks. 

4-3. Removal. 

4-4, Removal Of Wing Assembly. The major subassemblies of the wing may be removed individually or the . 

wing may be removed as a unit. To remove the wing, a fuselage supporting cradle is required, aiso 2 wing 

support, 

4-5. Removal Of Wing Tip. 

a. Remove the screws holding the wing tip to the wing. 
b. Pull the wing tip far enough off to disconnect the navigation light wire at the quick-disconnect 

firting; then remove the wing tip. 

4-6. Removal Of Landing Light And Housing. 

Remove wing tip. 

Remove the sheet meral screws from the landing light window assembly (1, Figure 41.) 

Remove the machine screws and clamps (2) hoiding the lamp (3). 
Pull the lamp forward and remove the electrical leads (4) from rear of the lamp; then remove the 

To disassemble the landing light housing, remove the screws locared in the corners of the housing. 

Make sure thar the electrical leads to the lamp are disconnecred prior o removal and that the lamp 

is not dropped when the front clamp and rear bracket are separated. 

- 

r
fl
f
-
g
p
o
 

o
P
 

STRUCTURE 
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1. Vindew 3. Lamp 5. Meunting Bracket 
2. Clamp 4. Blectricsl Levds §. Mounting       

PIGURE 4-1. LANDING LIGHT INSTALLATION 

4-7. Remaval Of Aileren. 
a. Disconnect the aileron control rod at the inboard aileron hinge. 

b. Remove the hinge bolts, keeping track of the location of the spacer washers. 

c. Pull the aileron straight off the wing to aliow the counter-weight to clear. 

4~8. Removal Of Flap (Manvally Operated). 
a. Remove the access plate to the flap bellcrank located on the rear-under side of the wing at 

approximately the center of the flap. 

b. Disconnect the flap controi rod and bellerank, retum spring at the bellcrank. 

c. Remove the hinge bolts. 

d. Pull the flap straight off the wing. 

4-9. Removal Of Flap. (PA.24-250 Electricslly Operoted And PA-24-260) 
a. Remove the access plate to the flap bellcrank located on the rear-under side of the wing at 

approximately the center of the flap. Remove the main gear wheel well splash pan. 

b. Located at the rear inboard portion of the right wing is a combination flap retum and step 
lock. By entering through the wheel well, release spring tension and disengage the step lock. 

In the left wing is & flap retum spring only, release the spring tension. 

c. Disconnect the flap control rod and bellcrank retum spring at the bellcrank. 

d. Under the inboard end of the right flap is an access plate to the step lock retum cable. 
Back the adjusting nut off the cable end. The left wing, disconnect the flap retum cable at the 
leading edge of the flap. 

STRUCTURE 
ISSUED: 8/18/72 
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e. Remove the top rollers from the flap brackets. After the top rollers are removed, the flap 
will swing forward allowing access for the removal of the lower rollers. Remove the flap 

4-10. Removal Of Flop. (PA-24.400) 

a. Remove the access plate to the flap bellcunk located on the rear-under side of the wing. 

Remove the main gear wheel well splash pan. 

b. A flap step lock unit is located at the rear-inboard portion of the right wing. Enter through 

the wheel well and release the spring tension and disengage the stap lock. 
¢. Disconnect the flap control rod at the bellcrank. 

d. Under the inboard end of the right flap is an access plate to the flap step lock retum 

cabie. Back the adjusting nut off the cable end. Remove the top rollers from the flap brackets. 

The flap will swing forward allowing access for removal of the lower roilers. Remove the flap. 

4-11. Removal Of Wing. 
a. Remove wing root fairings, all wing inspection panels, and the bottom fuselage access 

panel. 

b. Drain the gas from the wing to be removed. (Refer to Draining Fuel System, Section II.) 

c. Drain the brake lines and reservoir. (Refer to Draining Brake System, Section IL) 

d. Remove the {ront and rear seats. 
e. Set the aircraft on jacks. (Refer to Jacking, Section I1.) 

f. Remove front floorboatd and main spar cover panels. 

g. Disconnect aileron balance cables at aileron bellcranks and aileron control cables at 

center of fuselage. 

NOTE 

The aft amm of the aileron bellcrank and splice sleeve of the aileron 

control cable is marked with red paintto indicate correct cable hook 

up. If the bellcrank or cable is not marked, mark before discon- 

necting. Use caution that the correct cables are marked. 

h. Disconnect flap control cables at center of fuselage. (PA-24-180, PA-24-250 and 

PA-24-260) 
i. Disconnect flap control cable from within the wing. (PA-24-400) 

Disconnect the fuel lines at the wing butt. 

Disconnect the airspeed lines. 

Disconnect gear control cables from retraction mechanism at main gear. 

Disconnect brake line and electrical wiring, 

Arrange a suitable fuselage and wing support cradle. Remove wing jacks. 

o. Remove the front and rear spar bolts. Within the fuselage, remove the main spar bolts at 

the spar splice and side of fuselage. 

p. Remove the wing. 

pH 
-
 

4-12. Removal Of Empennage. 

4~13. Removal Of Rudder. 

a. Remove the tail cone fairing 

STRUCTURE 

ISSUED: 8/18/72 
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b. Disconnect the navigation lights at the wire quick-disconnect. 

c. Disconnect the control cables from the rudder homn. 

d. Disconnect the rudder hom from the lower rudder hinge bracket. 

e. Disconnect the two hinge boits and remove the rudder. 

4—14. Removal Of Fin. : - 
a. Remove the tail fairing and rudder. (Refer to paragraph 4-13.) 

b. Disconnect the antenna wire from the fuselage assembly with the quick-disconnect fitting 
located at the lower forward position of the fin. 

c. If the quick-disconnect is not installed, remove the antenna from the top of the fin and 
separate the coaxial cable from the antenna. 

d. Connect a fish line to the coaxial cable before removing it from the fin to facilitate in- 
stallation. 

e. Remove the bolts at the rear attachment bracket of the fin. 

f. Remove the bolts at the front attachment bracket of the fin 

4-15. Removal Of Stabilator. 

Disconnect the stabilator trim control rod. 

Remove the bolt connecting the left and right stabilator tab. 

Remove four bolts attaching the stabilator to the torque tube. 

Slide the stabilator from the torque tube. p
o
e
e
 

4-16. Removal Of Stabilator Trim Tab. 
a. Disconnect the stabilator trim control rod. 

b. Remove the stabilator trim hinge pin. Straightening the hinge pin to remove it may enlarge 

the hinge pin holes. It is recommended to cut the hinge pins before removing and replace with 

new pias. 

4-17. Removal Of Fuselage Components. 

4-18. The fuseiage is the basic structure. Repairs may be accomplished within the limitations 
described in paragraph 4-2. Modifications to the fuselage are permissibie if they do not invoive 

alterations to the primary structure. It is recommended that the manufacturer be contacted for 

information regarding specific alterations proposed. 

4-19. Removal Of Door Lock Assembly. 
a. Remove door latch assembly by removing door trim upholstery and removing screws-at- 

taching latch plate and latch assembly to door. 

b. Disconnect latch pull rod from inside door handle. 

c. Remove complete latch assembly. 

4-20. Removal Of Door Assembly. 

a. Disconnect the door stop assembly. 

Drive out the 1/16’' roll pin securing each door hinge pin. 

c. Remove the door hinge pins and remove door. Do not let serrated plates drop out. 

o 

STRUCTURE 
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A173 FWD 

i FUSELAGE FITTING 

\ REAR SPAR 

BLACK VINYL TAPE 

AN178-10A BOLT 
M820385-624C NUT 

81342-5 WASHER (2 REQ) 

REAR SPAR ATTACHMENT 

       

       

    

AN5-11A BOLTS 
ANGB0-516 WASHER 
MS20365-524C NUT 
8 REQ 

AN3-8A BOLTS .’o 
ANS80-10L WASHER 
M820386-1032C NUT 
8 REQ 

ANB09-10R-18 SCREWS 
ANBAQ-10L WASHER 
MS20366-1032C NUT 
4 REQ 

ANB-12A BOLTS 
ANDB0-818 WASHER 
M520E365-624C NUT 

ANG6-13A BOLT 
ANG60-816 WASHER 
MS20365-624C NUT 

UPPER SPAR STRAP 

A174 

— AN5-7A BOLT 
ANDBO-518 WASHER (2 REQ ) 
MS20365-524C NUT 

  SPAR SUPPORT INST 

Figure 4-2. Wing Attachment Fittings 

STRUCTURES 

  

  
O 

  ANDRU-013 WASHER ANS-18A BOLTS - H 
ANDSO-818 WASHER MS820365-824C NUT 

g%%(gss-ouc NUT 14 REQ 

MAIN SPAR SPLICE 

FRONT SPAR 
A173 

   
     
   

  

AT REAR FACE OF 8PAR, AS BHOWN } 

ANG-124A BOLT 
ANDB0-816 WASHER 
520385-824C NUT 

FRONT SPAR ATTACHMENT 

AN5-11A BOLT 
ANDBO-518L WASHER 
MS20385-524C NUT 
2REQ 

ANS-10A BOLT 
ANDB0-518L WASHER 
MS203685-524C NUT 

ANS-8A BOLT 
ANDB0-518 WASHER 
MS20385-524C NUT 

MAIN SPAR ATTACHMENT 

ISSUED: 8/18/72 . 
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4-21. Installation. 

422. Installation Of Wing Assembly. 

4-23. Insallation Of Wing. (Refer to Figure 4-2.) 

2.  Slide the wing panels into the fuselage until the main wing spars burt against each other at the spar 

center attachment firring. Set the wing panels on trestles.: ’ 

b. Attach the wing panel rear spar to the artachment fitting on the side of the fuselage. Maximum 

permissible gap between face of spar and fuselage arrachment is .010 (before tightening nut). 

c. Attach the wing panel front spar to its attachment fitting. Insert the necessary spacer shims 

washers. 

d. Artach the lower spar attachment strap and the spar support tube assembly to the bortom spar 

capstrip. No gap is permissible between spar splice plates and capstrip. 

e. Atrach the upper spar attachment strap and the seat support to the top spar capstrip with boles. 

f.  Attach rear of spar center support tube assembly to the actachment bracket with a boit. 

8- Install upper rear and front spar attachment straps and the spar support tube to the spar web at 

the jointure of the front wing spars. 
h. Artach the upper spar cap bracket to outer sides of the fuselage frame and install the bolt. 

i. Attach the lower spar cap to outer sides of fuselage frame and install bolts. 

j.  Tighten all attachment boles. Torque boles securing spar splice plates ro capstrip to 13 to 24 foot 

pounds and zll other bolts use standard rorque values. 

k. From fuselage assembiy, connect airspeed, fuel, and brake lines and main gear control cables to 

wing panels. 

. Connect aileron control cables, 
m. Connect aileron balance cabies to aileron bellcranks ar outboard section of wing panels. 

n. Connect the flap cables and safery. 

NOTE 

The flap control cables for the PA-24-400 are to be inserted into the 

wing as the wings are being instailed on the fuselage. 

+24. Installadion Of Flap (Manually Operated). 

Position flap in place, lubricate (See Lubrication Chart, Section 1) and install hinge bolts. 

Move the flap through its full travel to ascerrain that there is no binding. 

Connect the flap control rod and bellcrank retumn spring. 

Check flap adjustments. (Refer to Rigging Of Flap, Section V.) 

Install access plate and wheel well splash pan. p
P
R
O
 

T
R
 

425 Installacon Of Flap. (PA-24-250 Electrically Operated And PA-24-260.) 

2.  Ascertain that the flap control rod is installed to the flap. 

b. Position flap in place, lubricate flap rollers and tracks (See Lubrication Chart, Section II) and 

install the lower roller assemblies. (Refer to Figure 43.) When nylon rollers are installed lubrication of 

roilers and tracks is not required. 
¢. Swing the flap rearward and install the remaining roller assemblies. Move the flap through its full 

travel to ascertain thart there is no binding. 
d. The right flap, insert the flap rerum step lock cable end through the leading edge of the flap. The 

left flap, connect the flap return cable to the leading edge. 

e. Connect the flap control rod and bellcrank rerurn spring. 

STAUCTURE 
ISSUED: 8/18/72 
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A 

    

   

1 NT 1 NUT aee 2 WASHER 2 WASHER 
3 SPACER 3 SPACER 7 : :smu WASHER 4 SPACER WASHER 

5 BOLT ; w::;: FHH:GG 8 WING FIITING 
FLAP ATTI 7 FLAP ATTH 

8 BOLT : Ne 
9 TRACK 

      10 ROLLER, NYLON 

          

FIGURE 4-3. FLAP ROLLER INSTALLATION FIGURE 4.4. AILERON BEARING 
(ELECTRICALLY OPEBRATED) INSTALLATION 

f. In the right wing, by entering through the wheel well, draw the flap return step lock cable 

and connect. Engage the step lock. In the left wing connect the flap retum spring. 

8. Check flap rigging and edjustments. (Refer to Rigging Of Flap, Section V.) 
h. Install access plates and wheel well splash pan. 

NOTE 

When installing flap rollers, position spacer washers to allow no . 

side binding and ascertain that the roller bushings will roll free. 

4-26. Installation Of Flap. (PA.24.400) . 

a. Ascertain that the flap control rod is installed on the flap. 

b. Position the flap in place, lubricate the flap rollers and tracks(Refer to Lubrication Chart, 

Section I) and install the lower roller assemblies. (Refer to figure 4-3.) 

¢. Swing the flap rearward and install the remaining assemblies. Move the flap through its 

full travel to ascertain that there is no binding. 

d. The right flap, insert the step lock cable through the leading edge. 

e. Connect the flap control rod to the bellcrank. 
f. Enter through the right wheel well and connect the step iock return spring. Engage the 

step lock, 

g. Check flap rigging and adjustments. (Refer to Rigging Of Flap, Section V.) 

h. Install access plates and wheel well splash pan. 

4-27. Instaiiation Of Aileron. 

a. Position the aileron, lubricate (Refer to Lubrication Chart, Section 11) and install the in- 
board hinge bolt. (Refer to figure 4-4.) Install the outboard bolt. Place the spacer washers to 
allow for best alignment of hinges. Move the aileron through its full travel to ascertain that thers 
is no binding. 

STRUCTURE 
ISSUED: 8/18/72 
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b. Connect the aileron control rod. 

c. Check rigging and adjustments. (Refer to Rigging Of Aileron, Sectica V.) 

d. Install the access plate to the aileron bellcrank, 

4-28. Instellation Of Landing Light And Housing. 

a. Install the landing light housing, securing with screws in each comer. - 

b. Connect the electrical leads to the back of the lamp and secure the lamp to the mounting 

bracket. Ascertain that the lamp will light. 

c. Install the landing light window. 

4-29. Instaliotien Of Wing Tip. 
a. Connect the electrical leads. Ascertain that the position light will operate. 

b. Place the wing tip on the wing, start all screws, then tighten. 

4-30. Standard Pitot Tube. Attach the pitot and static lines to pitot tube assembly and iastall 
the pitot tube assembly to the bottom of the left wing panel, 

4-31. Heated Pitot Tube. 
a. Connect the quick-disconnect fitting on the wire for the heated pitot tube to the associated 

wing wires. 

b. Attach the heated pitot tube assembly to the pitot tube mounting mast on the bottom skin 

of the left wing panel. 

4-32. !nstallation Of Empennage. 

4-33. Installation Of Fin. 
a. Position the fin on the top of the fuselage aft section and align the holes in the froat 

attachment plate with the holes in the front attachment plate on the fuselage. Align the holes in 

the rear mounting bracket of the fin with the holes in the rear attachment plate on the fuselage. 

b. Install the bolts and screws on the forward attachment plate and on the rear mounting 

bracket of the fin assembly. 

¢. Install the receiver antenna in the fin tip if the radio equxpment is installed in the air- 

plane. 
d. Connect the receiver coaxial cable to the root of the fin assembly if the receiver antenna 

is instailed on the fin. 

e. Connect the overhead sensing antenna between the fin assembly and the insulator on the 

top of the fuselage center section. 

NOTE 

The fin should be vertical and in line with the centerline of the 

fuselage. 

4-34. Installation Of Rudder. 

a. Align the two hinge brackets on the rudder with the hinges on the rear spar of the fin 

and install the two hinge bolts. 

b. Connect the rudder hotn to the rudder hinge bracket on the fuselage with a clevis bolt. 

c. Connect the two rudder control cables to the rudder homn with clevis bolts. 

STRUCTURE 
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NOTE 

In the event that the lower rudder attachment bracket is ever removed ’ 

or replaced, instail the four attachment bolts with the heads toward the 

fronc of the aircraft. 

4-35. Installation Of Seabilator. 
a.  Slip the left stabilator on the stabilator torque tube and align two holes in the subilator wich holes 

in the rorque tube. 

b. Secure the stabilator with two bolts. 

¢ Install the right stabilator in a similar manner as the left stabilaror. 

d  Connect inboard trailing edges of the left and right stabilator and install the bolt. 

e. Artach the stabilator trim rod to the stabilator trim tabs and install the boit. 

f.  If stabilator leading edge guards are installed, check to see that rear edges of guards fix stabilator 
contour without any wrinkles or gaps. 

NOTE 

Rig Empennage Group as described in Section V of this manual. 

4-36. Installadon Of Tail Fairings. 
2. Install the fin rooc fairing, 
b. Connect the quick-disconnect fitving on the tail light wire before positioning the tail cone 

assembly onto the fuselage rear bulkhead. 

c.  Artach the tail cone fairing. 

4-37 Instailation Of Fuselage Components. 

4-38. Replacement Of Windshield. The windshield on the PA-24 consists of two sections which may be ‘ 

replaced as follows: 
Remove windshield oucside collar fairing by removing attaching screws. 

Remove windshield divider strip by removing attaching machine screws and nucs. 

Remove left or right upper interior windshicld trim panel by removing attaching screws. 

Remove left or right interior fairing from windshield posc. 
Windshield can now be removed by pulling it out from channeis. p

a
n
 

o 

NOTE 

A damaged windshield should be saved since it can be used as a pattern 

for drilling holes in a new windshield. 

f. Gnnd new windshield to fit in windshield channels and grind haif holes for screws to fit in 

windshield divider strip. 
2. Applv black electrical tape. Prestite number 163, over edges of windshield. 

h. Apply 125 inch 3M Sealer number 1126, manufactured by Minnesota Mining Mfg. Company, 

berween windshield and channels. 
i. Install new windshield in windshield channets and allow 12§ inch clearance berween two sections 

of windshield at divider post to allow for expansion, 

j.  Install windshield collar. 

STRUCTURE 
ISSUED: 8/18/72 
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FIGURE 4-5. DOOR INSTALLATION 

k  Install interior trim panels 
1 Refer to Table I1-11 for proper torques of attachment hardware 

4-39 [Installation of Cabin Door. The entrance door on the Comanche is made of formed aluminum 
assemblies spot welded together. This type of construction gives a ridged assembly. but still retains the 
flexibility needed for proper fitting of the door 

When instaliing a new door. follow the procedure given below 
a Temporarily mount the new door on the fuselage using two 10-32 bolts at the hinge points As the 

door will be removed from time to time during fitting. the boits will make the door easy to remove. 
b.  Swing the door closed and check for alignment of the main door latch and the auxiliary latch with 

their respective latch striker plate. If the door fails 10 align. remove it and reposition the 1wo serrated door 
hinge bushings (See 1. Figure 4-5.) Repeat the above procedure until the door is properly aligned. 

¢ Once the door is properly aligned with the door frame. the procedure of trimming and fitting the 
door can be started Using a small pair of metal shears and a file, trim the door edges until there is an 
approximate clearance of 1:8 inch between the fuselage skin edge and the door edge. {See Figure 4-5) 

d.  After the door is fitted. use a short piece of 1:4 inch diameter dow! and a hammer to contour the 

edges of the door to align with the fuselage skin. 
e With the door removed use sandpaper 1o smooth the rough edges Replace the door using the 

required hinge pins. staked with rol! pins. Install the door holding assembly Apply a light coat of oil to the 
latch assemblies 

4-40. Adjustment Of Door Locking Mechanism. (PA-24-250. Serial Nos 24-2844 10 24-3284) The 
following is the procedure for adjusting the door latching mechanism on the Comanche. (Refer to Figure 
4-6) 

a With only the door opening mechanism and handle installed. adjust rods (3)and (4) so that latches 
(1) and (2) are fully extended when the door handle is in lock position (full forward): (1) retracted when 

(2) i1s in closed position (neutral handle position - no force applied): and finally (1) and (2) retracted when 
door handle is in open position (handle in full rear position.) 

REVISED: 4/10/81 STRUCTURE 
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FIGURE 4-6. DOOR LOCKING MECHANISM 
PA-24-250, Serial Nos. 24-2844 to 24-3284 

b. Install lock assembly (5). using horizontal locator line. so the stop plate will comac* 

(3) just before the rod (3) starts over the center. There should be a slight amount of free handle move t 

at the locked position. 
¢.  Adjust the automatic lock so that arm (6) will engage the spring loaded paw! on (7). move the stop 

plate into the locked position. and then free itself of the pawl in its remhaining motion These actions are 

accomplished during locking movement of the door handle. 

d. Before the door may be opened. buttori (8) must be pulled up 1o allow the paw! on strap (7) to clear 

arm (6) and return the lock to the unlocked position. Adjustment for this operation is made by bending 

arm (6) and/or strap (7). it is important to note here that button (8) must be free of excess friction in the 

rubber grommet. 
e. Now install rod (9) while the locking mechanism is in locked position. Adjustment should be made 

so that the stop plate is completely unlocked before the forward tab on rod (9) engages plate (10). These 

adjustments are made by bending the forward tab and secondary push rod on assembly (9). 

4-41. Installation And Adjustment Of Door Locking Mechanism. (PA-24-250. Serial Nos. 24-3285 and 

up, PA-24-260 and PA-24-400) (Refer to Figure 4-7.) 
a. Install the upper (1) and lower (2) latch assemblies. 

b. Install latch cable assembly (3) and connect the clevis rod end to the upper latch. Allow approx- 

imately three threads of the cable end exposed from the clevis. tighten the lock nut. 
¢. Lubricate and install latch plate {4). door lock release (7) and latch spring (5). 

d. Lubricate and install the door handle shaft-plate assembly (6). With the latch plate in locked position. 

draw the door handle up and to the rear allowing the pawl of the handle-plate assembly (6) to catch the latch 

plate (4) as shown in Figure 4-7. 

  

  ISSUED: 8/18/72 STRUC“I 
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  FIGURE 4-7. DOOR LOCKING MECHANISM 

PA-24-250, Serial Nos. 24-3285 and up, PA-24-260 and PA-24-400 

e.  Align the latch cable clevis end (8) holes with the lower hole of the handle-plate assembly (6). 
Ascertain that the clevis pin will slip freely through these holes. Remove the pin and take in one turn if 
adjustment is with a cable that has been previously installed and two turns with a new cable , Install the pin 
and safety Check that tube (9) will rotate freely 

f.  Instali door latch tube assembly (10). and pin. safety at the han'dle-plate asembly Install cover 
(11) and secure. . 

g. Install the latch tube clevis end to the lower latch assembly. Adjust the clevis to allow the inside 
handle to operate when the outside handle is moved in and out through its three positions The outside 
handle shouid lock flush with its frame 

h. Install door lock release tube (12) and spring (13) Adjust to allow the forward portion of the 
outside handle 1o move out finger width when the rearward portion is depressed. 

i.  Check the operation of the latch handle and ascertain that the upper and lower latches (1 and 2) 
are fully extended when the door handie is in a locked position (full forward). the upper latch (1) is retracted 
when the lower latch is in closed position (neutral handle position. no force applied) and both latches are 
retracted when the handle is in open position (full rear). 

j Ascertain that the flat portion of the door lock release tube ( 12) is 90° to the flat of the latch plate (4) 
k.  Lock all clevis rod ends and safety all pins. Install the door trim. 

ISSUED: 8/18/72 STRUCTURE 
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4-42. Installation Of ADF Loop Antenna. (Fixed and Rotor type) 

a. Locate the ADF loop antenna mounting opening on the bottom of the fuselage and connect 

the two antenna couplings to the unit from inside the fuselage. This will pertain to both types 

of antennas. 

b. Place the corrector loop over the antenna loop and install the four No. 8-32 muntmg 

screws, then install loop housing with eighteen No. 3-32 machine screws. 

c. If the fixed type loop is used, installation will consist only of connecting the anteana 

leads and mounting unit to the fuselage surface. 

4-43. Installation Qf Marker Beacon Antenna. 

a. Mount the marker beacon antenna on the bottom rear skin of the fuselage forward section. 

b. Coanect the antenna lead-in wire to the insulator mounted on the bottom rear skin of the 

fuselage. 

4-44. Fiberglas Repairs. The repuir procedure in this manual will describe the methods for 

the repair of fiberglas reinforced structures. Pamagraph 4-45 describes Touch.up and Surface 
Repairs such as blisters, open seams, delaminations, cavities, small holes and minor damages 

that have not harmed the fiberglas cloth material. Paragraph 4-46 describes Fracture and Patch 

Repairs such as puncture, breaks and holes that have penetrated through the structure and dam- 

aged the fiberglas cloth. A repair kit, part number 756 729, that will furnish the necessary 

material for such repairs is available through Piper Aircraft Distributors. 

NOTE 

Very carefully follow resin and catalyst mixing instructions 

furnished with repair kit. 

4-45. Fiberglas Touch-Up And Surface Repairs. 

a. Remove wax, oil and dirt from around the damaged area with acetone, Methylethylketone 

or equivalent and remove paint to gel coat. 

b. The damaged area may be scraped with a fine blade knife or a power drill with a burr 

attachment to roughen the bottom and sides of the dameged area. Feather the edge surmrounding 

the scratch or cavity. Do not undercut the edge. (If the scratch or cavity is shallow and perne- 

trates only the surface coat, continue to step h.) 

c. Pour a small amount of resin into a jar lid or on a piece of cardboard, just enough to fill 

the area being worked on. Mix an equal amount of milled fiberglas with the resin, using a putty 

knife or stick. Add catalyst, according to kit instruction, to the resin and mix thoroughly. A 

hypodermic needle may be used to inject gel into small cavities not requiring fiberglas millings 

mixed with the gel. 
d. Work the mixture of resin, fibers and cataiyst into the damaged area, using the sharp 

point of a putty knife or stick to press it into the bottom of the hole and to puncture any air 

bubbles which muy be present. Fill the scratch or hole above the surrounding undameged area 

about 1,16 inch. 

e. Lay a piece of cellophane or waxed paper over the repair to cut off air and start the cure 

of gel mixture. 
f. Allow the gel to cure 10 to 15 minutes until it feels rubbery to the touch. Remove the 

cellophane and trim flush with the surface, using a sharp razor blade or knife. Replace the 

STRUCTURE 
ISSUED: 8/18/72 
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cellophane and allow to cure completely for 30 minutes to an hour. The patch will shrink slightly 

below the structure surface as it cures. (If wax paper is used, ascertain wax is removed from 
surface.) 

g. Rough up the bottom and edges of the hole with the electric burr attachment or rough sand 

paper. Feather hole into surrounding gel coat, do not undercut. 

h. Pour out a small amount of resia, add catalyst and mix thoroughly, using a cutting motion 
rather than stirring. Use no fibers. 

i. Using the tip of a putty knife or finger tips, fill the hole to about 1/16 inch above the 

surrounding surface with the gel coat mixture. 

i. Lay a piece of cellophane over the patch to start the curing process. Repeat step f, 

trimming patch when partially cured. 

k. After trimming the patch, immediately place another small amount of gel coat on one edge 

of the patch and cover with cellophane. Then, using a squeeg®e or the batk of a razor blade, 

squeegee level with area surrounding the patch; leave the cellophane on patch for one to two 
hours or overnight, for complete cure. 

1. After repair has cured for 24 hours, sand patched area, using a sanding block with fine 

wet sandpaper. Finish by priming, agein sanding and applying color coat. 

4-46. Fiberglas Fracture And Patch Repairs. 
a. Remove wazx, oil and dirt from around the damaged area with acetone, methylethylketone 

or equivalent. 

b. Using a key hole saw, electric saber saw, or sharp knife cut away mgged edges. Cut 

back to sound material. 

c. Remove paint three inches back from arcund damaged area. 

d. Working inside the structure, bevel the edges to epproximately a 30 degree angle and 

rough-sand the hole and the area around it, using 80 grit dry paper. Feather back for about two 

inches all around the hole. This roughens the surface for strong bond with patch. 

e. Cover a piece of cardboard or metal with cellophane. Tape it to the outside of the struc- 

ture, covering the hole completely. The cellophane should face toward the inside of the structure, 

If the repair is on a sharp contour or shaped area, a sheet of alumisum formed to a similar con- 

tour may be placed over the area. The aluminum should also be covered with cellophane. 

f. Prepare a patch of fibergias mat and cloth to cover an area two inches larger than the 

hole. 

8. Mix a small amount of resin and catalyst, enough to be used for one step at a time, ac- 

cording to kit instructions. 

h. Thoroughly wet mat and cloth with catalyzed resin. Daub resin on mat first, and then on 

cloth. Mat should be applied against structures surface with cloth on top. Both pieces may be 

wet out on cellophane and applied as a sandwich. Enough fiberglas cloth and mat reinforcements 

should be used to at least replace the amount of reinforcements removed in order to maintain 

the original streagth. If damage occurred as a stress crack, an extra layer or two of cloth may 

be used to strengthen area. 

i. Lay patch over hole on imside of structure, cover with cellophane, and squeegee from 

center to edges to remove all air bubbles and assure adhesion around edge of hole. Air bubbles 

will show white in the patch and they should all be worked out to the edge. Remove excess resin 

before it gels on the part. Allow patch to cure compietely. 

j. Remove cardboard or aluminum sheet from outside of hole and rough-sand the patch and 

edge of hole. Feather edge of hole about two inches into-undamaged area. 

STRUCTURE 
ISSUED: 8/18/72 
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k. Mask area sround hole with tape and paper to protect surface. Cut a piece of fiberglass mat about 

one inch larger than the hole and one or more pieces of fiberglass cloth two inches larger than the hole. 

Brush catalyzed resin over hole, lay mat over hole and wet out with catalyzed resin. Use a daubing action 

with brush, Then apply additional layer or layers of fibergiass cloth to build up patch to the surface of 

structure. Wet out each layer thoroughly with resin. 

L With a squeegee or broad knife, work out all air bubbles in the patch. Work from center to edge, 

pressing patch firmly against the structure. Allow patch to cure for 15 to 20 minutes. 

m. As soon as the patch begins to ser up, but while still cubbery, take a sharp knife and cut away 

extra cioth and matr. Cur on outside edge of feathering. Strip cut edges of structure. Do this before cure is 

complete, to save extra sanding. Allow patch to cure overnight. 

n. Using dry 80 grit sandpaper on a power sander or sanding block, smooth patch and blend wich 

surrounding surface. Should air pockets appear while sanding, puncrure and fill with catalyzed resin. A 

hypodermic needle may be used to fill cavities. Let cure and resand. 

0. Mix caralyzed resin and work into_patch with fingers. Smooth carcfully and work into any 

crevices. 
p. Cover with cellophane and squeegee smooth. Allow o cure completely before removing 

ceilophane. Let cure and resand. 

q. Brush or spray a coat of caralyzed resin to seal patch. Sand patch, finish by priming, again sanding 

and applying color coat. 

NOTE 

Brush and hands may be clesned in solvents such as acetone or 

methylethylketone. If solvents are not available, a strong solution of 
detergent and water may be used, 

4-47. Stuctural Repairs. Structural repair methods used must be made in accordance with the regulacions 
set forth in FAA Advisory Circular 43-13-1. To assist in making repairs and/or replacements, Figures +-8 
thru 4-13 idencifies che type and thickness of various skin material used. Never make a skin repiacement or 

patch plate from material other than the type of the original skin, or of a different thickness than the 

original skin. The repair must be as strong as the original skin. However, flexibilicy must be retained so the 

surrounding areas will not receive extra stress. . 
It may be necessary to cut access holes to make skin repairs in some areas of the airplane. Refer to 

Figure 4-14 for typical access holes. 

WARNING 

NO access holes are permitted in any control surfaces. 

WARNING 

The use of patch plates for repairs of all movable tail surfaces is 

prohibited. The use of any filler material normally used for repair of 

minor dents and/or materiais used for fiiling the inside of surfaces is also 
prohibited on ail movable tail surfaces. 

STRUCTURE 
ISSUED: 8/18/72 
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4-48 Repair of Stabilator (Horizontal Tail Surface). Precautions must be taken when performing any 
maintenance and or repairs to the stabilator and stabilator trim tabs. Repairs must be made in a manner 
that maintains the original configuration, strength. stiffness and weight distribution Repairs are limited 
to replacement of complete skin sections. ribs. hinges. spars. etc . and paint 

WARNING 

During the course of anv repair work being accomplished on the 
stabilator. the complete stabilator. stabilator trim tab and trim 
tab mechanism should be checked for “free play " Refer to Paragraph. 
4-50 for complete details on checking for free play 

WARNING 

NO repairs to the stabilator trim tab assembly are allowed. other 
than replacement of hinges and painting. Should tabs require 
repairs other than those stated above. replace with new parts 

4-49 Repair of Rudder. Precautions must be taken when performing any maintenance and ‘or repairs to 
the rudder. Repairs must be made in a manner that maintains the original configuration. strength. stiffness 
and weight distribution Repairs are limited to replacement of complete skin sections. ribs. hinges. spars. 
etc and paint 

WARNING 

NO repairs to the rudder are allowed, other than those stated above 
The structural integrity of the assembly must be maintained 

4-50 Balancing Stabilator (Horizontal Tail Surface) (Refer to Figure 4-7a.) The importance of keeping the 
horizontal tail surface in proper balance cannot be over emphasized. 

NOTE 

Before balancing the horizontal tail surface. check the stabilator. 
stabilator trim tab and tab mechanism for any free play. The 
following procedure is recommended 

1 Stabilator Check the stabilator for any “free play™at its attachment points by grasping each 
halve near the tip and gently trying to move it up and down. fore and aft. and in and out. on its torque tube. 
NO play is allowed 

REVISED: 6/25/76 STRUCTURE 
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2. Stabilstor Trim Tab: Ser the smbilator mim tab in neutral position. This neutmal position is 
dexermined with the airplanc properly rigged per insauctions given in this section of the service manual; the 
control wheel in its neutral position per Table V-1, and the trim indicator at its neutral position. Place a 
support under the stabilator spar to prevent movement. (Refer to Figure 4-7b.) Obwin 2 sraightedge long 

enough to extend from the ground up to a few inches above the wim mb trailing edge. Place the 

staightedge next to the oim wb inboard (center) tailing edge and grasping the wb, gently move it up and 

down, without moving the stabilacor, mark the limits of the tab free play on the straighredge. The overall 

travel (free play) must not exceed .076 of an inch. The use of a disi indicator and fixed stand is 
recommended. (Refer to Figure 4-7b.) 

3. Stabilator Trim Tab Mechanism: The complete im tab mechanism should be checked for 
free play at the various components such as wim coawol rod end bearing, rim bellerank, trim screw, wim 

drum and oim drum assembly. The besring locared berween che stabilazor tab homns should fit close enough 
to eliminace play in the actuator system. However, it should not be so tight that the control rod cannot 
casily be moved sideways or endwise on the bearing. 
Whenever any portion of the horizontal il surface has been repaired and/or repainted (refer two 

paragraphs 4-47 and 448), it must be rebalanced before the airplane is flown. The following balancing 
procedure is recommended: 

a  The horizontal wil surface installation must be complete and ready for flight before balancing. 

b. The control cables ar the balance arm must be disconnected before balancing. 

NOTE 

The stbilacor must be balanced without leading edge guards. 1f leading 
edge guards are installed, remove them prior to balancing. Reinsall after 

balancing. 

CAUTION 

It is very important to have the stabilator free to rotare with a minimum 

of frictional resistance. To insure this requirement, check the bearings, 
rim tab hinges and tab control rod end bearings for rust, dirt or worn 

parts. If any of these conditions exist, repair or replace before balancing. 

NOTE 

There are several different stabilator balancing procedures; one for the 

PA-24-180, 250 and 260 aircraft without tip weights, another for the 
PA-24-400 aircraft, and one for the PA-24-250 and 260 aircraft with 

subilator up balance weights instailed. 

c. (PA-24-180, 250 and 260) After complying with steps (a) (b) and both the NOTE and CAUTION 

proceed as follows: 

1. Level the aircraft and set the trim tab in neumal position. 

REVISED: 6/25/78 STRUCTURE 
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adjustment mechanism 
3 Add weight links P N 81262 and or 21564 as necessary or decrease weight by drilling balanc 

weight in designated area (Refer to Figure 4-7a ) 

4  Check the stabilator throughout its complete travel (trailing edge up. down. center. etc ). it 

should not move from any position it is placed in when properly balanced 

d  (PA-24-400) After complying with steps (a) (b} and both the NOTE and CAUTION proceed as 

follows . 

2. The control arm must be connected between the stabilator trim tab horns and the trim t’ 

1 Disconnect the tab control arm from the tab horn. 

2 Align the tab and stabilator trailing edges Use a small piece of tape to hold tab in place 

NOTE 

Maximum acceptabie tab trailing edge misalignment is 129 of an inch 

3 Place a master check weight. P N 23541 (2 Ibs 1325 07 ) on top of the stabilator balance 

weight with the check weight tab facing aft (Refer to Figure 4-7a) 

4  Balance the stabilator by installing balance weight plates. P N 23179 until it is completels 

balanced The stabilator should not move from any position (trailing edge up. down. center. etc) it is 

placed in when properly balanced. 

5. Evenly distribute weights on both sides of the arm. remove master check weight and connect 

controls. 
e (PA-24-250 and 260 with stabilator tip weights) 

| Level the aircraft and set the trim tab in neutral position 

2 The control arm must be connected between the stabilator trim tab horns and the trim tab 

adjustment mechanism 
3 Add weight links. P N 81262 and or 21564 as necessary or decrease weight by drilling 

balance weight in the designated area (Refer 1o Figure 4-7a ) 

4 Check the stabilator throughout its complete trave! (trailing edge up. down. center. etc ). 1t 

should not move from any position it is placed in when properly balanced. 
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FIGURE 4-Tb. CHECKING STABILATOR FREE PLAY 
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5 Remove the center balance weight and all attaching hardware (nut. bolts, washers and balance 
plates) with the exception of the control cable attaching hardware. and weight the removed items The 
weight limits of the combined removed items are 3 pounds |5 ounces maximum to 3 pounds 8 ounces 
minimum Should these limits be exceeded. it will be necessary to locate the problem and correct it prior to 
flight 

NOTE, 

Problems may arise from previous improper maintenance and or 
repairs, such as excessive use of putty. wrong components. etc 

CAUTION 

Upon completion of installations and adjustments. before any 
flight tests. check that all controls are hooked up and rigged 
properly. turnbuckles. bolts. etc, are safetied and panels and 
plates are secured 

4-51 Checking And Balancing Rudder. (Refer to Figure 4-7c.) The rudder must be checked to assure it is 
properly balanced whenever it has been repaired, repainted. or altered in any manner The balancing 
requirement of the rudder must be checked with the complete assembly removed from the airplane 

NOTE 

The PA-24-400 rudder is properly balanced as long as head weightis 
installed. No further balancing is required. Should repainting be 
required. it will be necessary to remove all old paint prior to applying 
the new paint to insure staying within the balance limits. 

a.  Remove the rudder from the airplane. in accordance with instructions given in Paragraph4-13 The 
rudder must be complete including rudder control horn. balance weights. tip. etc 

b. Insert bolts in the two end hinges and place the complete rudder assembly on a suitable balance 
stand. as shown in Figure 4-7¢ 

c.  Position an accurately calibrated scale below the trailing edge of the rudder. as shown in Figure 
4-Tc. 

d.  With the centerline of the rudder level. obtain a reading on the scale. Subtract the weight of any 
support used between the trailing edge of the rudder and the scale. 

e Measure the distance (in inches) between the point at which the support on the scale contacts the 
rudder surface and the centerline of the rudder hinge This is Measurement D on Figure 4-7¢ 

f Multiply the weight (obtained per paragraph d ) by the distance (obtained per paragraph ¢) 
g  The product (moment) should be in accordance with specifications given for the specific model 

aircrafi being serviced 

REVISED: 4/10/81 STRUCTURE 
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MODEL HINGE MOMENT (Trailing edge heavy) 
  

PA-24-180 

PA-24-250 

PA-24-260   
13, £ 2.5 inch-pounds 

13. 2 2.5 inch-pounds 

15.5 £ 2.5 inch-pounds 

  

  
NOTE: Listed Hinge Moments are applicable to complete 

rudder assemblies, painted and with balance 

weights and rudder tip instailed.   
  

NOTE 

A rudder which is overly trailing edge heavy may be balanced by adding 

additional weight in the form of AN960-10 washers under the heads of 

the balance weight attachment boits. A maximum of two washers per 

bolt along with longer boles to accepe the added washers is allowed. The 

washers must be spaced evenly on both balance weights. (Refer to 

Figure 4-7¢.) 

h. Any rudder which does not balance within the given specifications must be aitered or replaced. 

i. Insmail complete rudder assembly on aircraft, in accordance with instructions given in Paragraph 

434, 

4-52. Aileron Balancing. 

NOTES 

The ailerons are properly balsnced as long as the lead weight and steel 

arm are installed. No further balancing is required. Should repainting be 
required it will be necessary to remove all the old paint prior t applying 
the new paint to insure staying within the balance limits. 

STRUCTURE 
REVISED: 10/3/77 
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. 482 2 IN. LBS. 

BOLT THRU HINGE g 7 

MAXIMUM OF TWO . 
WASHERS PER BOLT   

KNIFE EDGE 
SUPPORTS - 

TORQUE T 

  SEE NOTE 

RUDOER 
HINGE 
CENTER 

  

     

  

  

ACCURATELY . 
CALIBRATED Vi 
SCALE : 

BALANCE STAND 

    NOTE: Refer to Torque Tabie 11-il in Section It 

  
STRUCTURES 
ISCUED: 9/18/72 

  
FIGURE 4-7c. CHECKING AND BALANCING RUDDER 
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NO MATERIAL THICKNESS NO MATERIAL THICKNESS 

1 2024-73 0025 2024-13 0032%% 
2 2024-T3 0025 21 2024.T3 0032 
3 2024.T3 0020 22 2024.T3 0040 
4 2024.13 0025 23 2024-0 0 040" 
5 2024.7T3 0025 24 2024-73 0020 
6 2024-T3 0025 2024-T3 00208 % 
7 202413 0020 2024-T3 002585 % %% 
8 2024-0 0025° 25 2024-T3 0032 
9 2024.13 0 020% 26 2024-13 0025 

2024.73 0025%% 27 2024.73 0032 
10 2024-13 0020 28 2024-13 0020 
1" 2024-T3 0040 29 2024 13 0032 
12 5052-0 0040 30 2024.73 0032 
13 2024.T3 0028 31 2024-73 0025 
14 5052-0 0040 32 2024-T3 0025 
15 3003-0 0051 3 2024.T3 0025 
16 2024.0 Q 025° 34 2024-13 Q025 
17 202473 0032 35 2024-1T3 0025 
18 2024.73 0032 36 THERMO 

PLASTIC 0093 
19 2024.73 0032 37 20240 0025° 
20 2024-13 0025% 38 3003-0 0032 

* HEAT TREAT TO 2024-T4 AFTER FOAMING ** LEFT SIDE ONLY SERIAL NO 103 AND UP 
“* RIGHT SIDE ONLY % PA-24.180 & PA-24-250 
4 LEFT SIDE ONLY SERIALNO 170 102 %% PA-24-260     
  

FIGURE 4-8. FUSELAGE SKIN DIAGRAM 

PA-24-180, PA-24-250 and PA-24-260. Serial Nos. 24-4000 to 24-4246, 24-4248 to 24-4299 . 

ISSUED: 8/18/72 STRUCTURE 
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NO MATERIAL THICKNESS 

. 1 THERMO- 
PLASTIC 0093% 
FIBER- 
GLASS %% 

2 2024-13 0016 
3 2024-73 0020 
4 2024-13 0016 
5 THERMO- 

PLASTIC 0093 
s 2024-13 0020 
7 2024-13 0032 
8 202473 0016 
9 2024.73 0016 

10 THERMO- 
PLASTIC 0093% 

n FIBER- 
GLASS     

  

   

                      

    

  

  

  

  

      NO MATERIAL THICKNESS NO MATERIAL THICKNESS 

1 THERMO- 
PLASTIC 0 093% 7 2024-13 0040 
FIBER- 

GLASS %% B 2024.73 0040 
2 2024-13 0025 9 2024.713 0015 
3 2024-13 0020 10 2024.13 0025 
4 202473 0 025% 1 2024.T3 0016 

2024.T3 0 032%% 12 2024-13 0016 
5 2024.13 0020 13 2024-73 0020 
6 2024.13 0032 14 2024-T3 0020 

% PA-24-180 AND PA-24.250 %% PA-24-250 
  

FIGURE 4-9. WING AND EMPENNAGE SKIN DIAGRAM 
PA-24-180. PA-24-250 and PA-24-260, Serial Nos. 24-4000 to 24-4246, 24-4248 to 24-4299 

. ISSUED: 8/18/72 
1F7 
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NO MATERIAL THICKNESS NO MATERIAL THICKNESS 

1 2024.T3 0028 19 202413 0032 
2 202473 0025 20 2024.73 0032 
3 2024-73 0020 21 2024.73 0032 
a 2024.73 0025 22 2024.73 0040 
5 2024-T3 0025 23 2024.0 0040° 
6 202473 0025 24 2024.73 0020 
7 2024-T3 0020 25 2024.73 0032 
8 2024-0 0026* 26 2024-13 0025 
9 20243 0025 27 2024-T3 0032 

10 2024.13 0020 28 202473 0032 
" 202413 0040 29 2024-13 0032 
12 50520 0040 0 2024.13 0032 
13 202413 0025 31 2024-13 0025 
12 5052-0 0040 32 2024-73 0025 
15 30030 0051 33 2024-13 0025 
16 2024.0 0025° 34 202413 0025 
17 2024-13 0032 35 2024.73 0025 
18 202413 0032 36 THERMO- 

PLASTIC 0083 
37 20240 0025 

* HEATTREAT TO 2024-T4 AFTER FORMING 
** RIGHT SIDE ONLY 

FIGURE 410. FUSELAGE SKIN DIAGRAM 
PA-24-260, Serial Nos. 24-4247, 24-4300 and up . 

ISSUED: 8/18/72 STRUCTURE 
1F8
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NO MATERIAL 

  

THICKNESS 
  

C
W
B
N
E
 

M
h
a
w
N
 

FIBER- 
GLASS 
2024-13 
2024.13 
2024-73 
THERMO- 
PLASTIC 
2024.T3 
2024-T3 
2024.T3 
2024.73 
THEAMO- 

PLASTIC 
FIBER- 
GLASS     

                              

  

  

  

          

9 

NO MATERIAL THICKNESS NO MATERIAL THICKNESS 

1 FIBER- 
GLASS 8 2024-13 0040 

2 2024.13 0025 8 2024.73 0016 
3 2024.T3 0020 10 2024-13 0025 
a 2024-13 0032 1" 2024.13 0016 
5 2024.13 0020 12 2024-13 0016 
6 2024.T3 0032 13 2024-13 0020 
7 2024-13 0040 14 202413 0020 

FIGURE 4-11. WING AND EMPENNAGE SKIN DIAGRAM 
PA-24-260. Serial Nos. 24-4247. 24-4300 and up 

ISSUED: 8/18/72 STRUCTURE 
1F9 
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NO MATERIAL THICKNESS NO MATERIAL THICKNESS 

1 2024-13 0025 20 2024.73 0032 

2 2024-T3 0028 21 2024-T3 0032 

3 2024-713 0020 22 2024.T3 0040 

4 2024-T3 0025 23 2024.0 0040° 

5 2024-T3 0025 24 2024-T3 0020°" 

6 2024-T3 0026 2024.73 0020# 

7 2024-13 0020 25 2024-T3 0032 

8 2024-0 0025* 26 2024-T3 0025 

9 2024-13 0025 27 2024-T3 0032 

10 2024-0 0020 28 2024-T3 0032 

11 2024-13 0 040 29 2024-T3 0032 

12 2024-13 0032 30 2024-T3 0032 

13 FIBER - 
GLASS 31 2024-T3 0025 

14 FIBER- 
GLASS 32 2024-13 0025 

15 2024-0 0032* 33 2024-T3 0025 

16 2024-0 0032° 34 2024-13 0025 

17 2024-13 0032 35 2024.T3 0025 

18 2024-13 0032 36 THERMO- 
PLASTIC 0093 

19 2024-T3 0032 37 2024-0 0025   
    * HEAT TREAT TO 2024-T4 AFTER FORMING 

~* RIGHT SIDE ONLY 
RLEFT SIDE ONLY   
  

ISSUED: 8/18/72 

FIGURE 4-12. FUSELAGE SKIN DIAGRAM 
PA-24-400 

1F10 
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NO MATERIAL THICKNESY 
  

n
h
w
N
 

c
o
m
u
®
 

FIBER- 
GLASS 
2024-T3 
2024.-13 
2024-13 
THERMO- 
PLASTIC 
2024-13 
2024-13 
2024.13 
2024.T3 
2024-T3     

  

  
  

        

NO MATERIAL THICKNESS NO MATERIAL THICKNESS 

1 FIBER- 
GLASS 8 2024.73 0040 

2 2024-13 0025 9 202413 0016 
3 202473 0020 10 2024-13 0025 
a 2024.13 0032 1 2024.3 0016 
5 202473 0020 12 2024.T3 0016 
6 202413 0032 13 2024-13 0020 
7 2024-13 0040 14 202413 0020 

FIGURE 4-13. WING AND EMPENNAGE SKIN DIAGRAM 
PA-24-400 

ISSUED: 8/18/72 STRUCTURE 
1F11 
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SECTION V 

SURFACE CONTROLS 

5-1. Introduction. This section is comprised of informstion for removal, insullation, rigging and 

adjustment of surface controls and their relsted components throughout the PA-24 series aircraft. For the 
removal and installstion of souctural surfaces, refer to Section IV. 

$-2. Description. The primary flight controls of the PA-24 serics are of the conventional type operated by 
dual control wheels and dual sets of rudder pedals. A system of cabies, puileys, belleranks and push-pull 

rods transfer the movement of the control wheel and rudder pedals to che silerons, scabilstor and rudder. 
The sileron controls consist of two control wheels connected by torque tubes to sprockets on each end 

of the square tubes. A chain is wrapped around che sprockets to synchronize the control wheels. An 

additional chain and sprocket is fixed on the left control rube which is coupied to the primary sileron 

controi cable. The cable is routed under the floor aiong the side of the fuselage to the main spar and out 

through the wings to the bellcrank in esch wing. A one piece balance cable is also connecred to the 

bellcranks. As the control wheels are moved, the control cabies move the belicranks and actuate push-pull 

rods to move the ailerons. 

The stabilator control cables are connected to the control wheel torque tubes. From the connecting 
points, cables are routed around a series of pulleys under the floor and aft to the wil section of the airplane. 

The aft end of the cables connect to the stabilator balance arm which in turn is connected to the stabilator 

torque tube. 
When the control wheei is moved forward or aft, the cables move the balance arm up and down turning 

the torque tube and stabilator. 

The rudder is controlled by rudder pedals installed on both the pilot and copilot sides. Cables are 

connected to both sides of the rudder pedal assembly and are routed aft through the bottom of the fuselage 

to the rudder hom. When one rudder pedal is pushed, the cable pulls the rudder horn tuming the rudder. 

The rudder pedals aiso turn the nose whee! when in the down and locked posidon. Refer to Section VI 
which covers Landing Gear and Brake System. . 

The stabilator trim is operated by an overhead crank in the cockpit and controlled by cabies extending 

through the cabin ceiling to the tail section, As the crank is turned, the cable moves, which in tumn rotates 2 

drum in the til section. A push-pull rod is connected to an actuator screw which in turn is moved by the 

cable drum. The push-pull rod is attached to the stabilator trim tab, When the actuator screw is moved, the 
push-pull rod moves the trim tab. 

The rudder trim is operated by a control knob mounted below the instrument panei on the nose gear 

whee! well cover and conmolled by tubes and bungee mechanism extending forward to the nose gear 

steering arm. 
The movable surfaces have adjustable stops as well as adjustments on their cables or control rods, so 

their range of movement can be altered. Table V-I shows the positions and tavels of the various ontrol 

surfaces. 

$-3. Troubleshooding. Troubles peculiar to the Comanche conerol system are listed in Table V-l at the end 

of this section aiong with their probable causes and suggested remedies. When troubleshooting, check 

electrically operated controls from the power supply to the items affected. 

SURFACE CONTROLS 
ISSUED: 8/18/72 

1F14



PIPER COMANCHE SERVICE MANUAL 
  

TABLE V-l. CONTROL SURFACE TRAVEL AND CABLE TENSION 

  

9%z 2° 

   
24-2844 & UP 180220 

PA-24-180 PA-24-260 
PA-24-250 SERIAL NO'S PA-24-400 

i | 

1 PA-24-250 SERIAL NO'S 

! 

24-103 7O 24- 
2843 INC NLERON TRAVEL 
  

T " 
DOWN FULL 27°:2° : DOWN FULL 32°t1* DOWN FULL 38°%i* 
IN THREE 9° INCREMENTS 

  

PA-24-180 & PA-24-250 PA-24-250 & PA-24-260 ; PA-24-4Q0 
(MANUALLY QPERATED) (ELECTRICALLY OPERATED) E (ELECTRICALLY OPERATED) 

FLAP TRAVEL 
  

5’:!'-/ 

7o21® 

~13°21° 

      

     

PA-24-180 SERIAL NO'S 24-i TO 24-102 INC. | PA-24-180 SERIAL NO'S 24-103 & UP 
| PA-24-2350 SERIAL NO'S 24-103 TO 24-2843 INC 

  

1S 172041 
p 41/2°41°-0° 

N — 9% 

   
ais20s 10 

  

PA-24-250 SERIAL NO'S 24-2844 3 UP | PA-24-400 SERIAL NO'S 26-1 & UP 
PA-24-260 SERIAL NO'S 24-3642,24- 4000 8 UP |     STABILATOR & STABILATOR TRIM TAB TRAVEL 
  

SURFACE CONTROLS 
REVISED: 4/10/81 
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TABLE V-l. CONTROL SURFACE TRAVEL AND CABLE TENSION {cont.) 

  

RUDDER TRAVEL 

  

  

  

  

  

    

  

  

  

  

  

25°+2° 

- | 
\ \ 7 

25°+2° 

(MEASURED PERPENDICULAR TO HINGE § ) 

Conavl Surface Cable Tensions 

Alleron 26 lbs. + 20% 
Rudder* 18 lbs »20% 

Sabilsror 18 lbs, + 20% 

Sabilstor Trim 12 1bs. £ 20% 

*Tension to be taken at flexible cable located near the firewall. 

MEASALD FROM PACE OF INSTRUMENT R ANEL. ———~—~ A210 Control Wheel o~ g 
Travel 

B4 i A | 

-— C 

A B c D E 

MODEL NEUTRAL FORWARD AFT LEFT RIGHT 
PA-24-400 7.875 5.873 14.875 88.25° 88.25° 

PA-24-260 7.87% 5.878 14.87s 88.258° 88.25° 

PA-24-250 8.378 5.0628 14.0625 67.75° 88.25° 
SERIAL NOS. 24110 24110 241t i 241t 

24-2843 24-2843 24-2843 24-2841 
EXCEPT EXCEPT EXCEPT EXCEPT] 24-2563 24-2863 24-2563 24-2363 
6.375 15.375 88.25° 67.75° 

SERIAL NOS. 24-2563, 24-2563, 24-2563, 24-2563, 
24-2844 24-2844 24-2844 24-2844 
and up and up and up and up 

PA-24-180 8.37% 5.0625 14.0625 67.75° 67.75’               
  

SURFACE CONTROLS 
REVISED: 4/10/81 
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5-4. Standard Procedures. The following tips may be helpful in the removal and installation of the various 

assemblies. 
a. It is recommended, though not aiways necessary, to level and place the airplane on jacks during 

rigging and adjustnent. 

b. Remove rumbuckle barrels from cable ends before withdrawing cables through structures 

¢. Tiea cord to cable end before drawing cable through structures to facilitate cable reinseallation. 

d.  Tumnbuckle stations are given at neutral position. 
e. When referring to marking cable ends, etc., before disconnecting, 2 feit inker may be used. 

f. When turnbuckles have been set o correct cable tension, no more than three threads should be 

exposed from either end of the turnbuckie barrel. 
g Cable tensions should be taken with the appropriate surface and wim control in its neutral 

position. 

h. For the purpose of changing the lateral trim, a fixed tab is provided on aileron(s) which can be 

adjusted as necessary. 

i. When installing rod end jam nuts, refer to Figure $-1a for proper installation method- 

5-5. Conwel Column Assembly. 

5-6. Removal Of Conwrol Column Assembly. (Refer to Figure 5-1.) 

2. To remove either of the control wheels (1 and 10) with tube (2), proceed as follows: 

1. Mark the roller assembly (B) cable artachment ficting (20) and collars fore (21) and aft (22) in 
reference to their positions around the control wheel tube. 

2. Cut the wire (16) thar safeties the cap bolts (17) thac secure the roller assembly and collars o 
the control tube. Remove the cap bolts. 

3. Slide the control tube from the roiler assembly, cable artachment fitting and collars and draw 

the tbe from the instrument panel. Note the number of seal washers (18) between the cabie firting and 
collars. 

b. The square tube (3) assembly may be removed by the following procedure: 

1. Disconnect one tumbuckle (6) of the horizontal control chains (5 and 7) and unwrap chain. 

2. Secparate the vertical control chain (13) from the aileron conwol cables by disconnecting one 
of the connecting turnbuckles and unwrap chain from sprocket. 

3. From the horizontal brace between the left and right sprocker brackets (4 and 8), remove 
three cap bolts and loosen the fourth lowering the brace sightly to allow withdrawal of the sprocker 
bracket. 

: 4. Remove bolts and screw holding the sprocket bracket to the bulkhead. 
5. Withdraw the square tube assembly. 

NOTE 

If an Autopilot roll servo is installed in the forward end of the square 

tube shaft forward of the bulkhead, it must be removed from the shaft 

prior to withdrawing the square tube. 

SURFACE CONTROLS 

REVISED: 4/3/78 

1F17



PIPER COMANCHE SERVICE MANUAL 

  

¢. The square tubc assembly may be removed from the sprocket assembly by the following 

procedure: 

1. Remove the bulkhead seal, nut and washer (31) from the shaft at the sprocket bracket. 
2. Remove hex nut, washer and bolt (12) from the shaft and sprocket axle (36). Use a Kaynar 

wrench (P/N W10-3) to remove the nut. - 

3. Remove the square tube with shaft from the sprocket assembly taking care that the sprocket 

and washers do not fall. 

d. H the sprocket assembly housing is not to be removed, the roller assembly may be removed from 

the square tube at the guide or aft end by the following procedure: 

1. Cut the safety wire (16) holding the nylon rub blocks (23) used as guides and remove the 

blocks. Nylon blocks are secured by attaching screws, 

2. Slide the roller assembly from the square tube. 

5-7. Installation Of Control Column Assembly. (Refer to Figure 5-1.) 
a.  When installing the control column assembly, first install the components of the square tube 

assembly. If the nylon rub blocks (23) have been removed, install and tighten them on their attaching 

screws and secure in place with safety wire. Washers (25), Part No. 81342-78 may be installed as required 

under the nylon rub blocks (23) to remove play between the square tube (3) and control tube (2) without 

restricting control tube movement over square tube. 

b. If both the sprocket assembly and roller assembly have been removed, the roller assembly may be 

replaced over the forward end of the square tube shaft. Adjust with spacer washers and rotate the eccentric 

bushing (37) to maintain 0.003 of an inch clearance between one roller (15) and the tube (3) with the 

opposite roller in contact with the tube. Adjust clearance of the other set of rollers. 

¢. To avoid unnecessary disassembly of control tube when checking end play of the collars (21 and 

22) and cable attachment fitting (20), pre-assemble to obtain clearances required between the cable 

attachment fitting and the fore and aft collars. Pre-assemble as follows: 

1. Slide the aft collar (22), cable attachment fitting (20), forward collar (21), and roller assembly 

onto the control tube (2). 

2. Temporarily insert forward collar and roller assembly attaching bolts (17). 

3. Move the aft coliar until the collars and fitting contact, then withdraw the aft collar until the 

first of its staggered holes align with the holes in the control tube. 
4. Install bolts (17) in aft collar. 
5. Check clearances between either collar and cable attachment fitting. Note the required seal 

washers (18) that will be equal on each side of the cable attachment fitting to maintain a clearance of 0.003 

t0 0.013 of an inch. 
6. Draw line from roller bearing housing across collars and cable attachment finting to control 

tube to mark their relative positions. 

7. Remove the bolts, roller assembly, collars and cable fitting from the control tube and 

continue with step d. 
d. To install the square tube with sprocket assembly, proceed as follows: 

1. Position sprocket (26 or 27) in sprocket brackets (4 or 8) and place washer (38) on square 

tube shaft (3). 
2. Slide square tube shaft into sprocket bracket and sprocket. Attach sprocket with boit, washer 

and hex nut (12) using Kaynar wrench (P/N W10-3). 
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plav while permitting the shaft to rotate freely, from stop to stop. Check the stops to insure a 

minimum engagement of .062 of an inch berween the sprocket scop pins (30) and the aileron stop (29) as 

shown in Sketch D. Place the bulkhead seal over the large nut (31) at the forward side of the sprocket 
bracket. - 

4. Align holes in sprocket bracker wich those in the bulkhead and install boits and screw securing 

the sprocket bracket to the bulkhead. 

S. Insuil and tghten cap bolts in horizonzal brace. 

3. Place washer and selfdocking nut (31) on sprocker axle (36). Tighten nut (31) to allow no end ‘ 

NOTE 

If an Autopilot roll servo is to be installed on the forward end of the 

square tube shaft forward of the bulkhead, it may be installed at this 

time. 

e. To install the control wheel tube (2), proceed as foilows: 

1. Lubricate the friction surface of the collars and cable attachment fitting bearings with a light 

film of grease (MIL-G-3278). 

2. After diding the control column cover (35) onto the control wheel tube (2), insert the tube 

through the instrument panel. Slide the conorol tube into the aft collar (22) and one-haif the seal washers 

(18). Siide the cable artachment fitring (20) with cable arm forward onto the conwrol tube followed by the 

remaining seal washers (18) and forward collar (21). Insert the end of the control mbe over the square tube 

(3) unuil the control tube contacts the roller bearing housing. 

3. If the control wheel tube fits easily over the guide blocks (23), align the cable artachment 

fitting and coilars as marked and tighten the cap bolts (17). 
4. Check that there is minimum end play in the bearing tolerance (0.003 to 0.013 of an inch), . 

and that the control tube rotates freely from stop to stop. Install safety wire (16) in the cap bolts. 

$. Install and tghten screw in control wheel cover (35). 

f. To artach chains to sprocket, use the following procedure: . 

1. With the control wheels centered, wrap the horizontal chains (5 and 7) around sprockets (26 

and 27). The horizontal tumbuckles (6) should be centered between right and left sprockets. Connect 

turnbuckles and tighten to ailow no slack. Safety rurnbuckles. 

2. With the control wheels stll centered, wrap the vertical chain (13) around its sprocket. The 

chain ends should be cven with one another. Connect the control chain with the aileron control cabies. Set 

cable tension per Tabie VI-I and check rigging and adjustment as given in paragraph S-11. Safery 

rurnbuckles. 

3. Check that the control wheel will roll from stop to stop with no binding. 

NOTE 

To replace stud assembly in left tube (see Sketch D in Figure 5-1). Place stud (PN23394) 

in square tube. align hole in stud with aft hole in square tube and insert roll pin. Drill 3% 
hole through stud using forward hole in square tube as pilot and insert second roll pin. 
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5-8. Aileron Controls. 

5-9. Removal Of Aileron Conwol Cables. (Refer to Figure 5-2.) 

a. Remove the rear scats, and seat rails, carpet and floor panel from the left side of the fuselage aft of 

the main spar. . 

b. To remove the right and/or left primary control cable(s) (6 or 3) within the fusclage from station 

$0.0 to station 126.5, the following procedure may be used: 

1. Remove the front seats and lay back enough floor carpet left of the nose wheel well to enable 

the removal of the first left floor panel aft of the forward bulkhead. 

2. Disconnect the desired cable at the turnbuckle where it connects to the sprocket chain at 

station 50.0. 

3. Remove the cable guard (15) at the pulley cluster just aft of the forward cabin bulkhead, 

station 50.5, and at the cluster aft of the main spar. station 115.75. 

4. Disconnect the cable from the cable leading into the wing at the strap fitting (7) at station 

126.5 by removing cotter pin, nut and bolt. 

5. Draw the primary cable back through the fuselage. 

¢. To remove the right and/or left primary control cable from either wing, the following procedure 

may be used: 

1. Remove the access plates from the aft underside of the wing at stations 72.0, 115.5 and 139.5 

and the fairing strip from between the underside of the fuselage and wing. 

2. If tension exists in the cable, rotate the turnbuckle barrel on the aft arm of the aileron 

bellcrank at station 139.5 in the wing to slacken the cable. Then, disconnect the cable from the bellcrank 

by removing cotter pin, nut, washer and bolt or by disassembling the turnbuckle. 

3. Remove the cotter pin cable guard from the cable pulley by reaching through the access hole 

at wing staton 115.5. 

NOTE 

The aft end of each bellcrank and the turnbuckie assembly of the 

primary cable are painted red to facilitate reinstallation. 

4. In removing the right control cable (6), remove the pulley located at the aft butt end of the 

wing by removing the nut, washer and bolt holding the pulley in its bracket. 

5. Remove the cable pulley from the forward side of the rear spar support bulkhead at station 

135.0. The pulley supporting the left control cable may be removed by removing the nut, washer and bolt 

that holds the pulley in its mounting bracket. The pulley supporting the right control cable may be 

removed by first removing the screws securing the mounting bracket to the bottom fuselage skin and rear 

spar bulkhead, and then removing the nut, washer and bolt that holds the pulley in the bracket. 

6. If not previously disconnected, disconnect the cable from the forward control cable at 

fuselage station 126.5 by removing the cotter pin, nut and bolt. 

7. Draw the cable through the wing. Use caution when drawing the end of the cable through the 

rub block at wing station 78.0. 

d. Removal of the aileron balance cable (4) may be accomplished by the following procedure: 

1. Ascertain that the access plates are removed from the aft underside of cach wing at stations 

72.0,115.5 and 139.50. Also, the fairing from between the underside of the fuselage and each wing. 

2. Remove the floor panel from the right side of the fuselage aft of the main spar. 

3. If tension exists in the cable, rotate the turnbuckle barrel on the forward arm of either aileron 

bellcrank at station 139.5 in the wing to slacken the cable. Then disconnect the cable from cach belicrank 
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by removing cotter pin, nut, washer and clevis bolt or by disassembling the tumbuckle, 

4. Remove the corter pin cable guard from the cable pulley by reaching through the access hole 

in each wing at station 115.50. 

5. Remove the cotter pin cable guards from the left and right puileys of the balance cable ac 
fusclage station 135.0. 

6. If an AutoPilot roll servo is artached to the balance cable, remove the slot head screws from 

the bridle cable clamps at the center of the fuselage. Remove the safety sleeves inboard of each clamp. 

7. Draw the cable through the fuselage and each wing. Use caution when drawing the end of the 

cable through the rub block at wing station 78.0. 

5-10. Installation Of Aileron Conrtrol Cables. (Refer to Figure 5-2.) 
2. Installation of the aileron balance cable may be accomplished by the following procedure: 

1. Draw the balance cable (4) into each wing from the center of the fuselage. 

2. With the cable positioned on both the left and right pulleys in the fuselage at station 135.0, 
install the cotter pin cable guards. 

3. Armach the ends of the cable to the forward end of the bellcrank in each wing by assembling 
turnbuckles and/or securing with clevis bolt, washer, nut and cotrer pin. Do not set cable tension at this 
tme, 

NOTE 

Do not tighten turnbuckle fork ends on bellcrank so tght that the end 

cannot rotate. 

4. By resching through the access opening in each wing at station 113.5, position the cable 

around the upper pulley of the cluster and if the primary conwol cable is installed, install the cotter pin 

cable guard, 
S. If an autopilot roll servo is part of the airplane’s equipment, attach the bridle cable to the 

balance cabie with the use of the installation instructions given in Electronics Section. 

b. iInsallation of the left and/or right primary control cables (3 and 6) thar lead from the fuselage 

into the wings may be accomplished by the following procedure: 

1. Draw the cable through the wing into the fuselage. 
2. Insmlil the cable pulley in the fuselage, forward of the rear spar support bulkhead at station 

135.0. For the left pulley, position the cable and pulley and secure with bolt, washer and nut. For the right 

pulley, position the cable and puiley in the bracket and secure pulley with bolit, washer and nut, and then 

artach the bracket assembly to the botrom skin of the fuselage and spar support bulkhead using screws. 

Ascertain that cotter pin cable guards are instalied. 

3. If the right cable (6) was removed, position the cable and install the puiley in the bracket 

located on the butt aft end of the wing by using bolt, washer and nut. 

4. Through the access hole in the wing at staton 115.5, position the cable on the lower pulley of 

the cluster and install the cotter pin cable guard. 

5. Artach the cable to the aftr end of the cable bellcrank by assembling turnbuckle and/or 

securing with clevis bolt, washer, nut and cotrer pin. 

NOTE 

Do not tighten turnbuckie fork ends on the bellcrank so tight that the 

end cannot rotate. 
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6. If the forward control cables in the fuselage are ingralled, connect the strap fitting (7) of the 
cables at station 126.5 using boit, nut and cocrer pin. 

¢ Insuallation of the lefr and/or right primary control cable(s) within the fuselage may be 
accomplished by the following procedure: 

1. From the pulley cluser within the fuselage at station 115.0, draw the primary cabie forward 
through the floor suppore bulkheads, inder the pulley cluster at station 50.0 and up to the vertical sprocket 

chain. 

CAUTION 

When stringing the cables on the front pulley cluster just aft of fire wall, 

be sure to thread cable in the pulley groove and not over top of either 
the front or bottom cable guards. (Refer to View A-A of Figure 5-2.) 

2. Connect the cable with turnbuckie to the vertical chain using clevis bolt, bushing, nut aad 

cotter pin. 
3. Connect the fuselage primary cable with the wing primary cable by use of bolt, washer and 

nut through a shackle at fuselage stadon 126.5. 
4. Replace the cable guard (15) at the pulley cluster aft of the rear spar and the two cable guards 

at the pulley cluster at station 50.0, safery the guards. 

d. Set cable tension per Table V-1, check rigging and adjustment per Paragraph 5-11 and asceruain 

that all urnbuckles are safetied. 
e. Install access plates and panels, carpets, seat tracks and seats. 
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$-11. Rigging And Adjustment Of Aileron Control. 
3. To rig the aileron controls, set the aileron bellcrank in neutral by positioning a special aligning tool 

within the wing as shown in Figure 5-3. (This tool may be fabricated from dimensions given in Figure 5-13.) 
The tool (Side A) uses the inside surfaces of rear spar as reference. Align Side B with centerlines of the 

bellcrank attaching bolt and tumbuckle attaching bolt. 
b. With the bellcrank in neutral position, align the trailing edge of the aileron with the trailing edge of 

the flap, by adjusting the aileron control rod. Ascertain that the flap is fully retracted. (Refer to paragraph 

3-15, 5-19,5-23)  Repeat this procedure for the ocher aileron. 

€. Place 2 bubble protractor on the aileron, perpendicular to the hinge line, and adjuse the bellerank 

stop boles to specific aileron trave! from neutral. (Refer to Table V-1 and Figure 54.) 
d. With che sileron and bellcrank in neutral, ser cabie tension (Refer to Table V-I) to maintain 

horizontal alignment of the lower surface of the control wheels. The aileron bellcranks muse hit the 
bellcrank stop before the control wheel hits its stops. 

e, On PA-24-260 Serial Nos. 24-4733, 24-4804 and up, and PA-24-400 aircraft, set the rudder-sileron 

interconnect cable tumbuckie (17) (Refer to Figure $-2), so that the large spring (18) has .062 inch 
extension when the rudder and ailerons are neumral On the PA-24-260 system the length of the left 

interconnect spring (19) may be increased up to 2 maximum extension of .38 to allow the aileron controls 

to spring back approximste equai amounts from right and left stops with the rudder controls held in neurral 

position. 

$-12. Manually Operaced Flsps. 

5-13. Removal Of Manually Operaeed Flap Controls. (Refer to Figure 5-5.) 
2. The flap lever assembly (36) may be removed by lifting the floor panel to the control mechanism, 

disconnecting the control cable and the control artaching screws. 
b. The control cable (40) located within the fuselage may be removed by removing the rear seat, 

disconnecting the turnbuckle berween fuselage cable and wing cable. Draw the cabie from beneath the floor 
panei. 

c. To remove the cable that leads from the fuselage to the wing, disconnect control cable at the 

bellerank and draw the cable from the wing, 

d. Remove the flap beilcrank by disconnecting the flap control rod and removing bolt securing the 

belicrank. 

5-14. Installacdon Of Manually Operated Flap Conmrols. (Refer to Figure 5-5.) 

2. Install the flap bellcrank, secure the pivoc boit to a2 snug fit and connect the return spring. 

Ascerrain that the lock operates properly and connect the flap conooi arm. 

b. Draw the right or left control cable into the wing and connect to the belicrank. 

¢. Connect the fuselage control cable (40) to the wing cable at the rear seat location and draw the 

cable beneath the floor panel to the location of the flap handle (36). Secure cable guards and pulleys. 

d. Install the flap lever and connect the contol cable. Rig and adjust per paragraph 5-15. 

5-15. Rigging And Adjustment Of Manually Operated Flap Controls. 

1. To adjust flap controls, ascertain that the flap belicrank catch is engaged. Adjust flap control rod 

to allow flap to position in neutral. 
b. To obrain specific travel, adjust cach flap cable turnbuckie. Check the operation of the flap and 

that the flap lock engages properly. Refer to Table V-1 for degrees of travel. 
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5-16. Electrically Operated Flaps. 

5-17. Removal Of Electrically Opersted Flap Controls. (PA-24-250 and PA-24-260.) (Refer to Figure 

5-5.) 
. Access for the removal of the flap actuating mechanisia and flap control cables within the fuselage 

may be reached by removing the rear seat. Access to the'controls in the wing may be reached by removing 

the wheel well splash pan and access plate to the flap bellcrank. 
b. Remove the flap transmission assembly by disconnecting the motor electrical leads, extracting pin 

(19) at the transmission housing and removing boit (23) at the forward section of the actuating screw. 
¢ Actuating arms (14 and 15) are removed by disconnecting control cables (2 and §) at the arms, the 

flap position sender rod and removing the pivor boit at the top spar support tube. 

d. To remove the contral cable (2) located in the fuselage, remove che cable pulley(s) and disconnect 

rurnbuckle (46) located inside the fuselage. On the PA-24-180, PA-24-250, PA-24-260, Serial Nos. 24-4000 
to 24-4246, 24-4248 10 24~4299 disconnect tension spring (42) with left tumnbuckle. 

e. The control cable located in the wing may be removed by entering through the wheel well and 

removing the cable pulley. Disconnect the cable at the bellcrank and draw the cable through the fuselage or 

wheel well. 

f. To remove the bellcrank, disconnect the flap control rod (33) and bellcrank return spring (4) at 

the bellerank, remove the bolt securing the bellcrank. 

§ To remove the left flap return cable, enter through the wheel well and disconnect the cable spring 

(43) at the inboard side of the wheel weil. Disconnect the other end at the leading edge of the flap. 

h. Removal of the right flap return cable and step lock mechanism is accomplished by disconnecting 
the return spring (43) at the inboard side of wheel well. Remove the aft wing fairing, the access plate 
located at the inboard, under side of flap, and back the adjusting nut (45) off the cble end. Unbolt step 

lock pulley mechanism (44) and withdraw support cable. 
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5-18. Insullation Of Elecrrically Operated Flap Contols. (PA-24-250 and PA-24-260.) (Refer to Figure 

3-5.) 

a. To install the flap actuating mechanism assembly, connect the acruating arms (14 and 15) to the 
upper spar support tube and insert the pivot bole. Tighten the boit to a snug fix with no binding of the 

arms. Connect the flap position sender rod (12) to the actuating arm. 

b. The actuating motor and wansmission may be installed as a unit. 

NOTE 

Refer to Lubrication Chare, Special Instructions for specific lubrication 
instructions of flap ransmission assembly. 

Place the mansmission end between the two brackets leading from the spar supporr, insert locking pin (19) 

and safety. Connect the transmission actuating screw (22) to the lower portion of the acruating amma, insert 
bolt (23) and secure. Connect the electrical leads to the motor, referring to the electrical diagram in Secrion 

IX. Operate the motor to assure proper electrical hookup. 

c. The flap beilcrank (6) may be installed by placing into position, installing the pivot bolt securing 

the bellcrank and tighten to 2 snug fic. Install the flap control rod(33)and bellcrank return spring (4). 

d  The control cable that leads from the fuselage to the wing may be installed by connecting the 
cable to the bellcrank and drawing it through the wing into the fuselage. Enter through the wheel well and 

instail the cable pulley. 
e. The control cable ( §) that is within the fuselage should be connected to the wing cable and flap 

ansmission actuating arm (15). Install cable pulley(s). On Serial Nos. 244000 to 24-4246, 24-4248 10 
24-4299 connect tension spring (42) to the cable end of the left turnbuckle. 

i To install the flap recurn cable (27) in the left wing, enter through the wheel well and place the 

return cable through the mrailing edge of the wing. Connect che cable to the lesding edge of the flap, raise 

the flap and connect the rerurn spring (43) to the bracket located at the inbourd side of the wheel weil. 
g The combination flap return and step lock assembly (44)in the right wing is installed by entering 

through the wheel well and installing the 'step lock mechanism with the cable wrapped around the pulley 

and secured. Insert the cable end to the flap, through the trailing edge of the wing and into the flap. Saart 

the adjusting nut (45) a few threads onto the cable end. Draw the tension spring (43) in place at the 
inboard side of the wheel wefl. Place the flap retraction cable to the aft side of the relesse arm pulley (3). 

Ascertain that the step lock will disengage and engage when the flap is recracted. 

h. Rig and adjust per Paragraph 5-19 and reinstall access panels, wheel well splash pan, rear seat, etc. 

NOTE 

Seal exterior access panel with zinc chromate tape applied to panel and 

fuselage. 

2 
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$-19. Rigging And Adjusting Of Electrically Opersted Fiap Controls. (PA-24-250 and PA-24-260.) (Refer 
o Figure §-5.) 

2 Adjus flap contol rod assembly (33)to a length of $-5/16 inch from center of hole in rod end 
bearing to center of hole in the fork. 

b. Wich the cables disconnected at the control arms (14 and 15) adjust the down limit switch (9) so 
the acruating screw assembly (22) extends to 14.125 x .062 inches measured from forward face of the 

transmission housing to the centerline of the arachment bolt at the lower end of the control arms. With the 

actuating screw extended, connect the cables and adjust the tambuckles to get 32° of flap deflection. The 
tumbuckies should be safetied at this time to maintain this adjustment. 

c. Retract the flaps and adjust the up limir switch (11) to obtain .750 inch £.125 inch slsck in the 

right flap cable. (Refer to Figure 5-5, View A-A for proper location and procedure for measuring .750 inch 
slsck.) The lefx cable will have more slack than the right due to the step lock which is not installed on the 
left side. Therefore, it is necessary to hook the cabie support spring (42) through the hole in the inboard 

cable end terminal. Position the flaps in the 15° extended location. Then adjust rod (12) so the hand on the 

flap position indicator on the instrument panel is posicioned at the bottom of the white arc. 

d. The mep lock aable, at the right flap, may be adjusted by tuming adjusting nut (45) undl 

approximately .125 inch play exists in che flap. 

e.  Operate the flap system and check for proper operation. Check turnbuckles and push-puil rods for 
safeties. 

NOTE 

When determining the deflection angle of the flap use a bubble 

protractor. The angle between the aircraft leveling lugs and the flaps 

when they are fully retracted should be 13°, when the flaps are fully 
extended o 32° the angle should be 45°. Tolerances are & 2°. 
Measurement of flap angie is taken parallel with and next to the rib 

tivers 23 inches from the inboard end of the flap. 

NOTE 

Occasionally flaps are adjusted to compensate for wing heaviness with 

an adjustment screw located berween the center roller brackers of the 
flap. One flap may be adjusted with the trailing edge below the neutral 

position to correct wing heaviness. The maximum distance allowed 
below the neutral position is three turns on the adjusanent screw. The 

screw should be readjusted after rigging is completed. 

SURFACE CONTROLS 
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5-20. Flap Controls. (PA-24-400.) 

5-21. Removal Of Flap Controls. (PA-24-400.) (Refer to Figure 5-5.) 
a  Access for removal of the flap actuating mechanism and flap control cables within the fuselage 

may be reached by removing rear seat and baggage comparument floor panel. Access to controls in the wing 

may be reached by removing wheel weil splash pan and access plate to che flap bellcrank. 

b. Remove the flap transmission assembly by disconnecting the motor electrical leads, extracting pin 

(16) at the transmission housing and removing boit (23) at the forward secrion of the actuaring screw. 
¢ The acruating arms (15) are removed by disconnecting the flap push-pull control cables clevis, the 

step lock release cable on the right arm, and the flap position sender rod. Remove the pivor boit at the top 

spar support tube and the flap guide bracket. 

d. To remove the flap push-pull conrol cable (5) remove the clevis end and locknut from actuator 
end of the cable. Disconnect the support clamps and draw the cable from its support tube. Within the wing, 

disconnect and remove the clevis end at the flap bellcrank. Enver through the wheel well and remove the 
support tube locknut. Draw the cable from the wing into the fuselage. 

¢. Disconnect the flap control rod and remove the bolt securing the bellcrank. 
f. Removal of the step lock mechanism(44)and suppore cable (27 , disconnect the return spring (43) 

at the inboard side of the wheel well. Remove the aft wing fairing, the access plate located at the inboard, 

under side of the flap and back the adjusting nut (45) off the cable end. Unboit the mechanism from the 
inboard and aft sides of the wing and remove with step lock and support cabie. 

5-22. Installation Of Flap Concrols. (PA-24-400.) (Refer to Figure 5-5.) 
1 To install the flap acmuating mechanism assembly, connect the control arms (14 and 15) to the 

upper spar support tube and insert che pivot boit. Tighten the bolt to a saug fit with no binding of the 

arms. Install the flap guide bracker and connect the flap position sender rod (12) to the control arms. 
b. The acruasting motor and transmission may be installed as a unit. Place the tansmission end 

between the two brackess leading from the spar support, insert locking pin and safery. Connect the 

actuating screw (22) to the lower porrion of the actuading arms, insert bolt (23) and secure. Connect the 

electrical leads to the motor, referring to the electrical diagram in Section [X. Operate the motor to assure 

proper clectrical hookup. 

c.  The flap bellcrank (6) may be instailed by placing into position, instailing the pivot boit securing 

the bellcrank and tghten to a snug fit. Install che flap control rod (33), 

4. The flap push-pull conmrol cable may be installed by drawing the cable from the fuselage into the 

wing. Place the cable end through the supporr tube, locknut and to the flap bellcrank. Install the cable end 

and connect to the bellcrank. Secure and safety the locknut at the support tube. Within the fuselage, insert 

the cable through the support tube and locknut, secure and safety. 

e. To install the step lock mechanism(44)and return cabie (27) in the right wing, enter through the 

wheel well and install the lock mechanism with the return cable wrapped around the pulley and secured. 

Insert the cable end to the flap, through the trailing edge of the wing and into the flap. Start the adjusting 

nut (45) a few threads onto the cabie end. Draw the tension spring in place at the inboard side of the wheel 

well. Attach the step lock release cable to the lock release and to the control arms within the fuselage. 

Install cable pulley and secure. 

f. Rig and adjust per Paragraph 5-23 and reinstall access panets, wheel well splash pan, rear sear, etc. 

SURFACE CONTROLS 
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5-23. Rigging And Adjustment Of Flap Control. (PA-24-400.) (Refer to Figure 5-5.) 
3. Adjust the flap conmol rod(33)to a length of 5-5/16 inch from center hole in rod end bearing to 

center hole in fork. 

b. With flap push-pull cables disconnected, adjust the up limic switch (11) (rear switch) to obtain 2 
dimension of .375 inch + .062 inch between forward face of transmission housing and rear edge of the 
transmission sleeve assembly (22). Move the flap selector switch in the down position, moving the control 
arms (14 and 15) away from the up limit switch (11) until the adjusment screw is clear of the up limit 
switch. Move the sefector switch to the up position and let the system desctivate itself, check the .375 inch 
dimension. 

NOTE 

When determining the deflecdon angle of the flap use a bubble 
protactor. The angle between the aircraft when level and flaps when 

they are fully retracted should be 13°, when the flaps are fully extended 

to 38° the angle should be 51° & 1°. Measurement of flap angle is taken 
parallel with and next to the rib rivers 23 inches from the inboard end 
of the flap. 

NOTE 

Occasionally flaps are adjusted to compensate for wing heaviness with 
an adjustment screw located between the center roiler brackets of the 
flap. One flap may be adjusted with the trailing edge below the neutral 
position to comrect wing heaviness. The maximum distance aliowed 
below cthe neutral position is three turns on the adjustment screw. The 
screw should be readjusted after rigging is completed. 

¢. Place the flaps in full up position and adjust the clevis fitting on the control arms (14 and 15) so 
that the clevis bolt may be inserted through the clevis and the slot in the control arms (14 and 15). The bolt 
should fit snug against the forward radius of the slot in the control arms (14 and 15). Ascertain that a wire 
cannot be inserted through the minimum thread hole of the clevis ends both in the cockpit and wings. 
Secure in position with the jam nuts. 

d.  With the flaps fully retracted, adjust the step lock release cable within the fuselage so chere is no 
slack in the cable and the step lock cable adjusting nut (45) ac the flap to .125 inch travel in the flap. 

¢. To make the flap down adjustment, run the flaps to a measured 38° down position. The down 
limic switch (9) adjustment screw is then tumned out undl the down limit switch is activated and then 
screwed out an additional 1/2 turn. Secure adjustment screw with jam nut. Retract flaps to clear 
adjustment screw from switch, then extend the flaps ailowing the system to deactivate itself and check flap 
travel. 

f. Position the flaps in the 15° extended location. Then adjust rod (12) so the hand on the flap 
position indicator on the instrument pane! is positioned at the bottom of the white arc. Operate the flap 
system and check for proper operation. Check turnbuckles and push-pull rods for saferies. 

SURFACE CONTROLS 
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$-24. Rudder Conuols. 

5-25. Removal Of Rudder Controls. (Refer to Figure 5-8.) 
2 Rotate the two vertical turnbuckle barrels (21) to relieve tension from the rudder conwol cables 

and disconnect the fork end of the turnbuckles from the pedal assembly. - 

b. To remove the rudder peds! controls, disconnect the right and left steering rods (22), remove the 

two bolts (23) securing the right side inboard pedal and the right and center bearing blocks (24). Those 

aircraft equipped with toe brakes, disconnect the brake controls from the rudder ¢ontrols. Slide the rube 

from the left bearing block and bring the pedal assembly out from the left side. Disconnect necessary 

controls to facilicate removal of pedal assembly. 

¢ The rudder conuroi cable may be removed from within the fuselage by removing the upper fuseizge 

tail cone fairing, access panel on the right side of fuselage just ahead of seabilator, the forward left floor 

panel, baggage compartment floor panet and rear bulkhesd panel. Disconnect cable at the rudder horn and 

remove the cable guards from the rudder pulleys. On the PA-24-260 Serial Nos. 24-4783, 24-4304 and up. 

and PA-24400 aircraft, disconnect the rudder-zileron interconnect cable by removing spring attachment 

fitring from the rudder cable. Draw the cable from benearh the floor panel. 

5-26. Installadon Of Rudder Controls. (Refer to Figure 5-8.) 

2 To install the rudder pedal controls, place the pedal assembly imto position from the left inside of 

the fuselage. Slide the tube into the left bearing block, install the center and right bearing blocks (24). 

Install the two bolts securing the right side inboard pedal and steering rods (22). Connect brake controls if 

installed. 

CAUTION 

When stringing the cables on the front pulley duster just art of fire wall, 
be sure to thread cable in the pulley groove and not over top of either 

the front or bottom cable guards. (Refer to View A-A of Figure 5-8.) 

b. The rudder control cable may be installed by drawing the cable from the rear of the fuselage, 

benezth the floor panel, around the pulley cluster at the fire wall to the rudder controls. On the PA-24-260 

Serial Nos. 244783, 244804 and up, and PA-24-400 aircraft, connect the rudder-aileron interconnect cable 

by installing the spring attachment firzing to the rudder cable at the swagged ball firting (20). 

¢. Connect the cable at the rudder homn and secure. Rig and adjust per Paragraph 5-27 and install 

panels, fairings, etc. 

5-27. Rigging And Adjustment Of Rudder Controls. 

1. Ascertain that the nose gear is property aligned with the rudder pedals according to alignment of 

Nose Landing Gear, Section V1. 

b. Check, and if required, adjust rudder for neurrai alignment with relation to the neutral position of 

the rudder pedals, and cabies for correct tension as required in Tabie V-1. The following procedure may be 

used: 

SURFACE CONTROLS 
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FIGURE 5-6. DETERMINING NEUTRAL FIGURE 5-7. CHECKING RUDDER TRAVEL 
RUDDER POSITION 

Place airplane on jacks (refer to Jacking. Section 11) to clear the nose wheel. 
Clamp the rudder pedals to align in a lateral position as shown in Figure 5-9. 
If not previously removed. remove the tail cone fairing by removing attaching screws. 
Position the rudder trim in the neutral position in accordance to Paragraph 5-31. 

. Insert a small diameter rod into the bottom of the rudder at the trailingedge. and allow its end 
to extend down to the stabilator trim control rod. (Refer to Figure 5-6.) 

n
e
w
N
 =
 

CAUTION 

Do not use a rod larger than the bend radius of the trailingedge so as 
to avoid damage to the rudder. 

6.  Apply masking tape at 90° to airplane centerline. between stabilator halves immediately 
beneath rod inserted on rudder. Ontape, mark the airplane centerline (stabilator tab actuator arm rod). (Refer 
to Figure 5-6.) 

7. With the rudder pedals clamped. check that the rod in rudder aligns with the trim control rod 
and cable tension is correct as required in Table V-1. (Cable tension is taken at the flexible portion of the cable 
at the forward cabin bulkhead station 50.0.) 

8. Should alignment and/ or cable tension be incorrect. adjust the turnbuckles which are attached 
to the rudder pedal assembly to obtain correct alignment and tension. 

9. Remove the clamps from the rudder pedals. 
c.  To check and adjust rudder travel, proceed as follows: 

1. Atadistance of 6.125 outboard of the aircraft centerline, (stabilator trim control rod). make 
two small dots approximately six inches apart fore and aft, with a pencil, on the top surface of the stabilator. 
both sides of the rudder and parallel to the aircraft’s centerline. 
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Figure 5-8. Rudder and Rudder Trim Control 
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Figure 5-8. Rudder and Rudder Trim Control (cont.) 
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FIGURE 5-9. CLAMPING RUDDER PEDALS 
IN NEUTRAL POSITION 

2 Run masking tape on each stabilizer surface fore and aft with the edge of the tape placed at the 

outboard side of the pencil marks 
3 Disconnect the rudder trim svstem at the lower end of the trim bellcrank at station 251 5 

4 With the small rod inserted into the trailing edge of the rudder. swing the rudder in both 

directions 1o determine that the pointer intersects the inboard edge of the tapes (Refer to Figure 5-7) 

5 Should the pointer not intersect the inboard edge of the tape. adjust the rudder sxops‘c 

  

rudder hinge bracket to obtain correct travel 

6 Ascertain rudder trim controls are properly rigged per Paragraph 5-31 and connect contro rod 

1o trim bellcrank 
7 From the pilot’s seat only. depress each rudder pedal completely and check for full deflection 

of the rudder to each side 
R Should the pointer not intersect the inboard edge of the tape. check for interference at the 

rudder horn and the nose gear travel stops 

9 if interference is found at the nose gear travel stops. located at the bottom of the strut housing. 

rework the stops until full deflection of the rudder in both directions is obtained 

NOTE 

Maximum allowable nose gear travel is 25 degrees 

10 Check full trave!l of the nose wheel and rudder to determine that the rudder hits its stops Just 

before the nose wheel hits its stops 
d  Check safety of turnbuckle and bolts 

€ Remove pointer rod and install access panels and plates and tail cone fairings 

WARNING 

Make sure pointer rod is removed to avoid restriction of rudder 

movement 
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$-28. Rudder Trim Controis. 

3-29. Removal Of Rudder Trim Mechanism. (Refer to Figure 5-8.) 

2. The orim mechanism may be removed by disconnecting the unit at the cockpit control and az the 

nose gear steering arm. Note the number of washers between the ball joint and steering arm. 

5-30. Insullsdion Of Rudder Trim. (Refer to Figure 5-8.) 

2. Connect the rudder trim mechanism at the cockpit control and at the nose gear steering arm. Rig 
and adjust per paragraph S-31. 

3-31. Rigging And Adjustment Of Rudder Trim Mechanism. (Refer to Figure 5-3.) 

. To rig the rudder orim mechanism, ascerrain chat the rudder pedals are neutral (Refer to Figure 
5-8) and the nose gear steering is adjusted and centered according to Paragraph 6-23 of Section V1. 

b. With the rod end (18) disconnected from the nose gear steering arm, turn the oim knob to 

indicate ncuwral. Within the engine compartment, turn the bungee tbe (12) on the trim screw (11) to 

maincain the following distance berween the fire wall and twbe end. 

PA-24-180, Serial Nos. 24-1 to0 24-1676 .875 inch 

PA-24-180, Serisl Nos. 24-1684 and up .562 inch 

PA-24-250 and PA-24-260 .862 inch 

PA-24-400 .875 inch 

Adjust the rod end (18) to allow the bolt to slip into place. Place spacer washers between the rod end 

and steering arm so as to ailow no up or down binding of the bungee rube on the trim screw. Do not exceed 

over seven washers. 

5-32. Sabilamr Controls. 

$-33. Removal Of Stabilator Controls. (Refer to Figure 5-10.) 
2 To remove the stabilator control cables, remove the left forward floor panel, rear seat, baggage 

compartment rear bulkhead panel and access panel located just ahead of the stabilator on the right side of 
the fuselage. 

b. For the removal of the forward control cable, relieve cable tension and disconnect the two 

turnbuckies (5) located to the rear of the fuselage near the radio rack. The upper turnbuckie ends should be 
marked to facilitate reinstallation. Remove the contol cable guards or pulleys (1) along the bortom of the 

fuselage. Draw the cable forward from beneath the floor panel. At the pulley cluster located at the fire wall, 
remove two cable guards and bring the cable around the pulley cluster. Remove the pulleys (44) behind the 
instrument panel, disconnect the cable from the conwol column and remave the cable. 

¢ The aft swubilator conwol cables may be removed by disconnecting the cables at the stabilator 
balance (29) and removing the cabie pulleys. 

d.  To remove the siabilator torque tube assembly, remove the tail cone fairings, stabilator (refer to 
paragraph 4-15 of Section 1V) and stabilator trim mechanism. (Refer to Paragraph $-37.) Disconnect the 
cables from the balance arm. Remove the nurs securing the bearing blocks and remove the assembly. Should 

SURFACE CONTROLS 
ISSUED: 8/18/72 

1G19  



INTENTIONALLY LEFT BLANK 

1G20



PIPER COMANCHE SERVICE MANUAL 

  

  

  

  

  
As2s 

  

SKETCH F PA-24-180, 250 AND 260   

PULLEY 

TRIM CABLE 
CONTROL CABLE. LOWER 

CONTROL CABLE, UPPER 
TURNBUCKLE 
BALANCE WEIGHT 

BALANCE ARM 
SPRING 

END, BEARING CONTROL ROD 
BELLCRANK TRIM TA8 
ACTUATOR ROD 
STOP, TRIM SCREW 
INDICATOR WIRE, TRIM 

ADJUSTMENT BOLT AND LOCKNUT 
BEARING BLOCKS 

HORN ASSEMBLY COUNTERBALANCE 
INDICATOR ROD 
CONTROL CABLE - FORWARD 

PULLEYS     

1G21 

Figure 5-10. Stabilator and Stabilator Trim Controls 
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    SKETCH E SKETCHD  PA-24-180, 250 AND 260 

1 PULLEY 16 TRIM DRUM 
2 TRIM CABLE 19 SPRING 
8 CLAMP 21 INDICATOR 

7 BOLT ASSEMBLY 22 MOUNTING BRACKET, UPPER 
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11 SCREW. TRIM 28 CRANK SUPPORT 

13 PIN ASSEMBLY 27 STEM, CRANK HANOLE 

14 STOP. TRIM SCREW 28 ROLL PIN   15 MOUNT, TRIM DRUM 
  

Figure 5-10. Stabilator and Stabilator Trim Control (cont.) 
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Figure 5-10. Stabilator and Stabilator Trim Control (cont.) 
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Figure 5-10. Stabilator and Stabilator Trim Contro} (cont.) 
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FIGURE 5-11. CHECKING STABILATOR TRAVEL 

the bearings be removed from the torque tube, note the number of shims, if any, berween bearing and tube 

collar. 

5-34. Installation Of Sabilator Controls. (Refer to Figure 5-10.) 
2. Should it have been necessary to remove the bearing blocks from the torque tube, check thart there 

is a dimension of 8.620 inches from center of the right bearing block to center of the left bearing block. 

Mainain this dimension by placing the necessary shims berween the bearing and rube collar. insert the 

balance arm into the fuselage and slide the bearing blocks into position. Install the trim mechanism brackers 

and secure torque tube assembly. . 

b. The tim mechanism may be installed, referring to paragraph 5-38 and the stabilator surfaces 

referring to paragraph 4-3$ of Section [V. Before connecting any control cable, check for proper balance of 

the stabilator. (Refer to Section IV.) 
¢.  To install the forward control cable (43), commence by measuring from the thimble of the cable 

end (not identified by paint), approximarely 151 inches to the swagged ball at this point. This ball will 

connect to the left control column bearing. The swagged ball that is approximartely 178 inches from the 

thimble of the cable end (identified by paint) will connect to the right control column bearing. Sering the 

cable as shown in Figure 5-10, secure the swagged balls and pulieys (44). Draw the cable ends down around 

the pulley cluster, beneath the floor panel and to the aft section of the aircraft. Install the remaining cable 
guards or pullevs (5). 

CAUTION 

When stringing the cabies on the front pulley cluster just aft of fire wall, 

be sure to thread cable in the pulley groove and not over top of either 

the front or bottom cable guards. (Refer to View A-A of Figure 5-10.) 
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PA-24-250 and PA-24-260. the cable with thimble end goes over the upper pulley and the cable with t 
swagged ball and forked fitting goes to the bottom On the PA-24-400 the shorter of the two similar cable 
go over the upper pulley Connect theaft control cables to the forward cable Matchthe painted ends Connect 
the stabilator extension spring (31} and cable 

e.  For the rigging and adjustment of the stabilator controls. refer to Paragraph 5-35 

d. The aft stabilator control cables may be connected to the stabilator balance On the PA-24-18b 

5-35 Rigging and Adjustment of Stabilator Controls. 
a  To adjust the stabilator controls. first ascertain that the stabilator is properly balanced (Refer to 

Section 1V ) 
b With the aircraft level, determine the level position of the stabilator by use of a bubble protractor 

on a special leveling tool placed on the stabilator per dimensions in Figure 5-11 The leveling tool may be 
fabricated per dimensions given in Figure 5-13 Set the stabilator travel by adjusting the stop bolts at the 
torque tube horn (refer to Figure 5-12) and measuring the degree of travel with the bubble protractor on the 
leveling tool. Travel dimensions from level are given in Table V-1 

¢ To set stabilator control cable tension. place the control wheel in neutral position Measure from 
the instrument panel along the under side of the control column to the control wheel Refer to Table V-1 for 
appropriate dimensions and cable tensions to obtain the stabilator neutral position 

NOTE 

Stabilator should hit stabilator stop bolts before control wheelshaft 
in cockpit hits stops. 

d  Adjust link at stabilator control extension spring to obtain 125 inch slack in cable with stabilator 

stops adjusted and control wheel in full forward position . 

5-36 Stabilator Trim Controls. 

5-37 Remaval of Stabilator Trim Mechanism. (Refer to Figure 5-10) ’ 
a  Toremove the trim mechanism or control cable. tension must be relieved from the control cables 

Rotate the turnbuckle barrels (5) located in the aft section of the fuselage 
b. The forward trim cable may be removed by lowering the overhead light panel. gaining access tothe 

forward most pullevs (1) Disconnect the cable at the turnbuckles 1f the cable need not be reused. cut one end 
of the forward cable (2) and butt the new cable 10 it. solder the cables together and smooth the joint Should 

it be necessary to reuse the old cable with the thimble. etc . attached. remove the trim crank and idler pulleys 
Lower the headlining and remove the necessary cable guards to facilitate removal of the cable through the 
bulkheads Withdraw the cable from its position. 

¢ Thetrim mechanism with the aft trim cable mayv be removed by disconnecting the trim tab actuating 

arm. remon ing the cable guards at the pulleys and disconnecting the trim indicator wire Disconnect the tab 

bellcrank assembly and the unit at the support bracket 

ISSUED: 8/18/72 SURFACE CONTRO. 
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5-38. Installadon Of Seabilator Trim Mechanism. (Refer to Figure $-10.) 
a. To install the stabilator trim mechanism, assemble the drum assembly (10) onto its support 

brackets. Attach the bellcrank (34) to the bearing blocks and safety. Draw the tim cables (2) into the 

fuseiage, allowing them not to cross, and install the cable pulleys. 
b. The forward trim cable may be installed by drawing the cable to the locatdon of the mim crank 

pulley (1) and idler pulley. Wrap the cable around the crank pulley, then to the idler pulley and back to :he 

crank puiley. Continue the cable to the aft section and insall cable puileys that were removed. 

c. Torig and adjust the trim mechanism and cables, refer to Paragraph 5-39. 

5-39. Rigging And Adjustment Of Seabilator Trim Mechanism. 
2. To rig the stabilator trim system, draw the trim cable, rotating the cable drum undl approximately 

7 wraps (PA-24-180, PA-24-250 and PA-24-260) or 8 wraps (PA-24-400) remain on the drum of the top 
series of wraps. 

b. Within the fusclage, draw the forward trim cable fore or aft and connect the umbuckles. Shouid it 

be necessarv to swage a cable end before connecting the remaining turnbuckle, assemble the eye, thimble 

and sleeve. Connect the ends to the barre]l with three or four threads. Draw the free cable end undil it is 

tight, clamp the cable 3o that it will not damage the cable or slip back. Crank the trim a few times to seat 

the cabie on the drum and pulleys. Again draw the free end of the cabie to approximately the required 

cable tension (refer to Table V-I), swage the sleeve to the cable and reset the cable tension. Cut off the 
remaining cable. 

c.  Without turning the wim drum, rotate the trim screw undl .285 (PA-24-180, PA-24-250 and 

PA-24-260) or .210 inch (PA-24-400) exist between top of the drum housing and bortom of the upper 

screw stop. (Refer to Figure 5-10.) The trim drum and screw are in neutral position. Connect trim screw 
and bellcrank. 

d.  Level srabilator as described in Paragraph 5-35. Adjust the stabilator tab arm so that the wailing 
edges of stabilator tab and stabilaror align. Ascertain that there is one cable wrap remaining and there is no 

binding of cables or turnbuckles when the trim is moved through its full ravel. Readjust if necessarv by 
resetting the wim screw and drum. 

e.  Reset the stabilator and tab at neutral and adjust the trim indicator within the fuselage to read 
neutral by sertting the wire at the rear of the fuselage. 

CAUTION 

Upon completion of all installations and adjustments, before any flight 

tests, check that all controls are hooked up and rigged properly, 

rurnbuckles, bolts, etc. are safetied, and panels and plates are secured. 

f.  If the stabilator tab is not aligned with the neurral stabilator, disconnect the stabilator tab acruator 

rod (35) from the bellcrank (34) by removing the corter pin, castellated nur, washer and bolt. Loosen jam 

nut and rotarte rod end bearing (33) until the trim tab and stabilator are aligned when the rod end bearing is 

in place. 

SURFACE CONTROLS 
ISSUED: 8/18/72 
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A836 

   ~~~~~ o/ ¥ 1. STOP BOLTS 
2. TRIM TAB INDICATOR ARM 
3. TRIM TAB CONTROL CABLE 

4 4. TRIM TAB INDICATOR WIRE     
  

Figure 5-12. Stabilator Adjustment Point 

NOTE 

The stabilator trim control rod end bearing located at the forward end of the 

control rod (33) should be checked for freedom of movement during the 

regular 100 hour inspection. Disconnect the rod at the trim tab and hold the 

end between your fingers. Try to turn the rod from side to side and rotate up 

and down. If the rod will not tumn or is hard to turn, the bearing should be 

checked more thoroughly by removing the complete assembly (33) from the 

airplane. 

g. Connect the tab actuator arm to the bellcrank at the rod end bearing with bolt, washer, castellated 
nut and cotter pin. With the stabilator in the neutral position, turn the trim in each direction to screw stops to 

check tab angle as given in Table V-1 and also check minimum number of wraps left on the drum. (Minimum 

allowable is one and one quarter (1.25) turns.) 

5-40. 'Wrapping Stabilator Trim Drum. (Refer to Figure 5-10, Sketch D or G.) 

a. To wrap the trim drum, ascertain that the screw and drum assembly is removed from the aircraft. 
b. Locate the center of the rear trim cable (2), measuring from end to end. Insert the trim cable into . 

the drum slot and install lockpin. Mark one end of the drum (16) to be top as it will be installed in the aircraft. 

The cable from the top of the drum wraps down in a clockwise direction 9-1/4 (9.25) turns, the lower cable 

wraps up in a counterclockwise direction 9-1/4 (9.25) tumns. Insert the drum into its frame (10). Insert trim 

screw (11) through the drum and install screw stops (14). Maintain a maximum of .002 inch between bushing 

and drum. Install the two bracket angles (15) to the drum frame with the support side bracket bolts installed. 

Install the two cable guards and center the drum between the two screw stops. The drum assembly may be 

installed on the aircraft, refer to Paragraph 5-38. 

SURFACE CONTROLS Revised: 8/15/98 
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TABLE V-l TROUBLESHOOTING CHART (SURFACE CONTROLS) 
  

Trouble Cause Remedy 
  

AILERON CONTROL SYSTEM 

  

Lost motion between 

control wheel and 
aileron 

Cable tension tog low 

Linkage loose or worn 

Broken pulley 

Cables not in place on 
pullevs 

Adjust cable tension” 
(Reter to Table 
V-1) 

Check linkage and tight- 
en or replace 

Replace pulley 

Install cables correctly 
Check cable guaids 

  

Resistance to control 
wheel rotation. 

Svstem not lubricated 
properly 

Cable tension too high 

Control column hori- 
zontal chain im- 
properly adjusted 

Pullevs binding or rub- 
bing 

Cables not in place on 
pulleys 

Cables crossed or 
routed incorrectly. 

Lubricate system (Re- 

fer to Lubrication 
Chart. Section 11} 

Adjust cable tension 
(Refer 1o Table V-1) 

Adjust chain (Refer to 
Paragraph 5-7) 

Replace binding pullevs 
and-or provide 
clearance between 
pullevs and brackets 

Install cables correctly. 
Check cable guards 

Check routing of con- 
trol cables 

  

Control wheels not 
synchronized 

Incorrect control 
column rigging 

Rig in accordance with 
Paragraph 5-7 

  

Control wheels not 

horizontal when 

ailerons are neutral 

Incorrect rigging of 
atleron svstem     Rig in accordance with 

Paragraph 5-11     

ISSUED: 8/18/72 
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TABLE V-ll. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) 

  

Trouble Cause Remedy 

  

AILERON CONTROL SYSTEM (cont.) 

  

Incorrect aileron Adileron control rods Adjust in accordance 

  

  

  

        
  

travel, not adjusted prop- with Paragraph 

erly. S-11. 

Aileron bellcrank stops Adjust in accordance 

not adjusted with Paragraph 

properly. 3-11. 

Correct aileron travel Incorrect rigging of Rig in accordance wich 

cannot be obtained aileron cables, Paragraph 5-11. 

by adjusting bell- control whee! and 

crank stops. control rod. 

Control wheel stops {ncorrect rigging be- Rig in accordance with 

before control tween contol Paragraph 5-11. 

surfaces reach wheel and con- 

full cravel. trol cables. 

SURFACE CONTROLS ’ 
ISSUED: 8/18/72 
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) 
  

Trouble Cause Remedy 
  

FLAP CONTROL SYSTEM 
  

Flaps fail to extend 

ot retract though 

flap solenoid actuates. 

(Motor circuit.) 

Master switch off. 

Defective flap selector 

switch. 

Defective flap motor 

circuit relay. 

Ground open from flap 

motor circuit relay. 

Ground open from flap 
selector switch. 

Defective flap motor. 

Defective circuit 

wiring. 

Turn switch on. 

Replace selector 

switch, 

Replace relay. 

Check ground connee- 

tion. 

Check ground connec- 

uon. 

Replace moror. 

[solate cause and re- 

pair. 
  

Flaps fail to extend 

or retract. Flap so- 

lenoid does not ac- 

tuate. 

(Solenoid circuit.) 

    
Master switch off. 

Flap solenoid circuit 

breaker open. 

Defecrive flap selector 

switch. 

Defective up or down 

limit switch. 

Defective flap solenoid 

Ground open from flap 

solenoid. 

Defective circuit wiring.   
Turn switch on. 

Reset circuit breaker. 

. Replace selector 

switch. 

Replace defective 

switch. 

Replace flap solenoid. 

Check ground connec- 

tion. 

Isolate cause and re- 

pair.     
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TABLE V-1I TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) 

  

Trouble Cause Remedy 
® 

  

FLAP CONTROL SYSTEM (cont ) 

  

Flaps have erratic. 
sluggish or retarded 
operation during ex- 
tension and retraction 

Transmission needs lu- 
brication 

Binding between track 
and rollers 

Slipping or stripped 
transmission 

Loose electrical con- 

nection 

Dirt. foreign material. 
paint or damage to 
flap rollers and 
tracks 

Lack of lubrication. 

Improper lubricant 

Lubricate transmission 

(Refer to Lubrica- 
tion Chart. Section 
1) 

Check for defective 
parts and replace 
if necessary or 
consult latest Piper 
Service Letter No 595 

Replace transmission 

Check and repair elec- 
trical connections 

Clean and lubricate (if 
applicable) or replace 
if necessary 

Steel rollers only After 
cleaning. lubricate per 
Lubrication Chart in 
Section Il Nvlon 
rollers must not be lu- 
bricated. but require 
periodic cleaning 

Refer to Lubrication Chart. 
Section 11. 

  

Flaps. when retracted. 
extend beyond normal 
fully retracted position     Flaps retracted at 

higher airspeed than 
recommended for flap 
operation after being 
used for take-off   Refer to latest Piper 

Service Letter No 360 
and install Kit No 
754 413   

  

ISSUED: 8/18/72 
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) 
  

  

  

Trouble Cause Remedy 

FLAP CONTROL SYSTEM (cont.) 

No indication of flap Defective indicator unit. Replace indicator unit. 

position on indi- 

cator. Sender unit not adjusted Adjust sender unit in 

properly. accordance with 

Paragraph 3-19 or 

$-23. 

Defective wiring. Check and repair 
wiring. 

Master switch off. Turn switch on. 

Circuit breaker open. Reset circuit breaker. 

Sender unit ground open. Check ground connec- 

ton. 

Mechanical linkage be- Check and repair. 

tween walking beam 

and transmitter, broken 

or disconnected. 

Transmirter inoperacive. Replace. 
  

Flap indicator shows 

flaps down when they 

Incompiete ground. Check ground connections 

at transmitrer under 

  

  

are up. rear seat. 

Flaps fail to retract Up limit switch incor Adjust flap in accor- 
completely. rectly adjusted. dance with Paragraph 

5-19 or 5-23. 

Flaps do not extend Down limit switch in- Adjust in accordance 

completely. correctly adjusted. with Paragraph 5-19 

or 5-23. 
  

Flap on one side fails 

to operate.     Broken control cable.   Repair or replace 

control cable.     
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) 
  

  

  

  

  

  

          

Trouble Cause Remedy 

FLAP CONTROL SYSTEM (cont.) 

Flaps not synchronized Incorrect rigging. Rig in accordance with 

or fail to fic Paragraph 5-19 or 
evenly when re- $-23. 
tracred. 

Stuggish or retarded Weak retraction spring Refer to Piper Service 
flap recraction. (PA-24-250 up to Serial Letter No. 39 and 

24-3444 inclusive). install spring No. 

83302-54. 

Flap actuating svstem The limit switches are Resert limit switches. 
fails to shut-off when out of adjustment. (Refer to paragraph 
flaps are full up or 5-19 or 5-23.) 
full down. 

Righe flap fails to lock Flap actuating cable has Rerig up lock cable. 
when in the retracted insufficienc slack. (Refer to paragraph 
position. 5-19 or 5-23.) 

Spring on flap locking Replace spring. 
mechanism broken. 

SURFACE CONTROLS 
ISSUED: 8/18/72 
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TABLE V-11. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) 
  

  

  

Trouble Cause Remedy 

RUDDER CONTROL SYSTEM 

Lost motion berween Cable tension too low. Adjust cablé tension per 

rudder pedals and Table V-l and Para- 

rudder. graph 5-25. 

Broken pulley. Replace pulley. 

Bolty atraching bellcrank 

to rudder are loose. 
Tighten bellcrank bolts. 

  

Excessive resistance 

to rudder pedal 

movement 

    

System not lubricated 

properly. 

Rudder pedal rorque 
tube bearing blocks 

in need of lubri- 

caton. 

Cable tension too high. 

Pulleys binding or rub~ 
bing. 

Cabies not in place on 

pulleys. 

Cables crossed or 

routed incorrectly.   

Lubricate system. (Re- 

fer to Lubrication 

Chart, Section {1.) 

Lubricate rorque tube 

bearing blocks. 

Consult Lubrication 

Charr, Section 11, 

Adjust cable tension per 
Paragraph 5-27 

and Table V-1 

Replace binding pullevs 

and/or provide 

clearance between 

pulleys and brackets. 

Insull cables correctly. 

Check cable guards. 

Check routing of control 

cables.     
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TABLE V-iI. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) 
  

  

  

  

          

Trouble Cause Remedy 

RUDDER CONTROL SYSTEM (cont.) ] - 

Rudder pedals not Rudder cables incor- Rig in accordance with 

neurral when rudder rectly rigged. Paragraph 5-27. 

is streamlined. 

Incorrect rudder Rudder bellerank stop Rig in accordance with 

travel. incorrectly adjusted. Panagraph 5-27. 

Nose wheel contacts Rig in accordance with 

stops before rudder. Paragraph 5-27. 

SURFACE CONTROLS 
ISSUED: 8/18/72 
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) 
  

  

  

Broken pulley. 

Cables not in place on 

pulleys. 

Trouble Cause Remedy 

STABILATOR CONTROL SYSTEM - 

Lost motion between Cable tension too low. Adjust cable tension per 
control wheel Table V-1 
and stabilacor. 

Replace pulley, 

Install cables correctly. 

  

Resistance to stabilator 

control movement. 
System not lubricated 

properly. 

Cable tension too high. 

Pullevs binding or rub- 

bing. 

Cables not in place on 

puileys. 

Cables crossed or 

routed incorrectlv, 

Lubricate system. (Refer 

to Lubrication 

Chare, Section I1.) 

Adjust cable tension per 

Table V-I. 

Replace binding pulleys 

and/or provide 

clearance between 

pulleys and brackets. 

Install cables correctly. 

Check rouring of control 
cables. 

  

            

1H13 

Incorrect stabilator Saabilaror stop dolts Adjust stop screws per 
travel. incorrectly adjusted. Paragraph 5-35 

Correct stabilator Stabilator cables incor- Rig cables in accor- 
travel cannot rectly rigged. dance with Para- 
be obtained by graph 5-35. 
adjusting stop 
bolts. 
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TABLE V-il. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) 
  

  

  

  

          

Trouble Cause Remedy 

STABILATOR TRIM CONTROL SYSTEM 

Lost motion between Cabie tension too low. Adjust in accordance 
im control handle. with Table V-1, 

Cables not in place on Install cables according 
pulleys. to Paragraph 5-38. 

Broken pulley. Replace pulley. 

Linkage loose or worn. Check linkage and tight- 
en or replace. 

Trim control handle System not lubricated Lubricate system. (Re- 
moves with excessive properly. fer to Lubrication 
resistance. Chare, Section 1. 

Cable tension too high. Adjust in accordance 

with Table V-1. 

Pulleys binding or rub- Replace binding pullevs. 
bing. Provide clearance 

between pulleys and 

brackets. 

Cables not in place on Refer to Paragraphs 

pulleys. 5-38. 

Trim tab hinge binding. Lubricaze hinge. If 

necessary, replace. 

Cables crossed or Check routing of con- 

routed incorrectdy. ol cables. 

Trim tab fails to System incorrectly rig- Check and/or adjust 
reach full ravel. ged. rigging per Para- 

graph 5-39 

Trim drum incorrecdy Check and/or adjust 
wrapped. rigging per Para- 

graph 5-40. 

SURFACE CONTROLS 
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TABLE V-11. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) 
  

Trouble Cause Remedy 
  

STABILATOR TRIM CONTROL SYSTEM (cont.) 
  

Trum indicator fails Trim indicator not Adjust in accordance 

  

      

to indicate correct properly adjusted. with Paragraph 5-39 

trim position. 

Trim indicator wire Replace wire. 

broken. 

Trim indicator fails Trim indicator wire Replace wire. 

to indicate any broken. 

movement. 

Broken indicator tension Replace spring. 

spring. 

Forward trim pulley Check for oil or 

slipping when crank grease or loose 

is rurned. cables and tighten 

in accordance with 

Table V-1. 
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SECTION V1 

LANDING GEAR AND BRAKE SYSTEM 

6-1. Introduction. Contined in this section are instructions for troubieshooting, overhaul, inspection and 
adjustment of the PA-24-180, PA-24-250, PA-24-260 and PA-24~+00 landing gear, landing gear retraction 
system and brake system. Also, adjusoments for the clectrical safety, down limit. up limir and warning 
switches. 

6-2. Description. The PA-24 Comanche wicycle landing gear system is an air-cil oleo rype unit that is 
clectrically operated, fully retractabie with the nose gear retracting aft into the nose section and the main 
gear retracting inboard into the wing. Gear doors operated by gear movement partially cover the gear when 
retracted, 

The remaction mechanism consists of an electric motor and transmission assembly, torque tube 
assembly, push-pull cabies 1o each main gear and a push-pull tube to the nose gear. Limit switches are 
installed in the system to cut off the transmission motor when the gear is fully extended or retracted. These 
switches also operare gear indicator lights in the cabin. To prevent the gear from retracting while the 
airplane is on the ground, an anti-retracrion safety switch located on the left main gear will not allow the 
gear to retract until weight off the gear has allowed the strut to extend to within threequarters of an inch 
of full extension. When the manifold pressure is reduced beiow 10 to 12 inches and the landing gear is not 
down and locked, 2 warning horn will sound. In the cockpit, located berween the pilot seats, under the 
floor panel, is an extension handle used to manually extend the landing gear while in flight should it 
become necessary. Also, it may be used ro extend and retract the gear when the airplane is on jacks. 

The brakes are hydrauiically actuated by one master cylinder on the early models and individual master 
cylinders mounted on the left (optional on the right} set of rudder pedais on the late models. A reservoir, 
located on the forward side of the firewail, supplies hydraulic fluid to the master cylinder. From the 
cylinder the fluid is routed through lines and hoses to a parking brake vaive located under the floor panel in 
front of the left pilot’s seat on the early models. or on the master cylinders of late models. The fluid is chen 
directed to the brake assemblies on each main landing gear. The brakes are seif-adjusting, singie-disc, single 
housing, double piston assemblies. To operate the brakes, pull the brake lever back on the early modets and 
apply toe pressure to the top of the brake pedals on the late models. The parking brake may be actuated by 
applying the brakes and pulling out the parking brake handle. To reiease the parking brake, apply the 
brakes and push in on the parking brake handle. 

6-3.  Troubleshooting. Troubles peculiar to the landing gear system are listed in Table VI-i at the back 
of this section, along with their probable causes and ‘suggested remedies. When troubleshooting, check the 
power supply and ground of the items affected. If no ouble is found. the trouble probably exists inside 
individual pieces of equipment. 

6. Landing Gear System, 
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6-5 Nose Landing Gear. 

6-6 Disassernbly Of Nose Gear Oleo. (PA-24-180 and PA-24-250. Serial Nos 24-1 to 24-214 inclusive ) 
(Refer 1o Figure 6-1) The nose gear oleo assembly may be removed and disassembled from the gear oleo 
housing with the gear removed from or installed on the airplane 

a Place the airplanc on jacks (Refer to Jacking.. Section I1) 
b Place a drip pan under the gear to catch spillage 
¢ Remove the air and fluid from the oleo To do this. depress the air valve core pin (4) until strut 

pressure has diminished. remove the filler plug (5). and with a small hose siphon as much hyvdraulic fluid 
from the strut as possible 

d  To remove the pislon tube assembly (12) from the oleo housing (3). remove the upper (13) and 
lower (15) torque link connecting bolt assembly (14) and separate the links Note the upper and lower torque 
links and the number of spacer washer between the two links 

e Compress the piston tube (12). reach up along the tube and release the snap ring (31) from the 
annular slot at the bottom of the oleo housing 

f Pull the piston tube with component parts from the cvlinder housing 
g The piston tube components may be removed by reaching in the tube and pushing out the upper 

bearing retainer pins (24) Slide off the upper bearing (25). spacer (26). lower bearing (27) with inner and outer 
“O™ rings (34 and 28). wiper (29). washer (30) and snap ring (31). 

h To remove the orifice tube (21) from the oleo housing. remove the locknut (1) and washer (2) from 
the top of the housing Draw the tube with O™ ring (20) and back-up washer (19) from the housing 

i The orifice plate (22) is removed {rom the bottom of the orifice tube by releasing the snap ring 
(23) that holds the plate in position 

i To remose the piston tube plug (32) with O™ ring (33) located in the lower end of the tube. remozve 
the bolt assembly and insert a rod up through the hole in the body of the fork (18). pushing the plug out 
through the top of the tube 

6-7 Cleaning. Inspection And Repair Of Nose Gear Oleo. 
a Clean all parts with a suitable quick drving tvpe cleaning solvent 
b Inspect the landing gear oleo assembly component for the following 

Bearing and bushings for excess wear. corrosion. scratches and overall damage 
Retaining pins for wear and damage 
Lock rings for cracks. burrs, etc 
Cvlinder and orifice tube for corrosion. scratches. nicks and excess wear 
Orifice plate for hole restriction 
Fork tube for corrosion. scratches. nicks. dents and misalignment 
Air valve general condition 
Worn or broken turning limit stops K

~
 
L
B
 

W
t
 

—
 

NOTE 

If the nose wheelturning limit stops are {found broken or have been 
broken in the past. the entire svstem including the following items 
should be checked to insure proper rudder action and condition. 
(1)  Check rudder hinges. pulleys and pulley brackets 
(b} Check rudder rigging and cable tension per instructions in 

Section V of this manual 

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYSTEM 
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  SKETCH A 
  

1. NUT 
2, wasngr 
3. OLEC HOUSING 
4. AN vaLvE 
s. LR sLug 
8. SEAN DOOR ROD FITTING 
7, UPPER TORQUE LINK $OLT 
8. SHIMMY DAMPENEN FITTING 
9. SMIMMY DAMPENER ROD 

10, SHIMMY JAMPENER 
11, SHIMMY DAMPEKER BRACKET 
12, PISTON TUBE 
13. YPPEA TOROUE LINK 
14, BOLT ASSEMBLY 
18, LOWER TORQUE LiNk 
16, BOLT ASSEMBLY 
17, LOWER TOROUE LiNK BOLT 
19, FORX assEmeLY 
19, 8ACK UP WASNER 
20. **Q"" RiNe 

21, amiricr TusK 
2. ORIFICE PLATE 
23. SHAF RING 
24. RETAINER Pins 

PPER SCARING 
. amaceR 

27. LOWER staningG 
28. oUTER 'O’ Ring 
29. WIPER STRIP 
30. wasntr 

31, SNAR RING 
32. MiSTON 
33. ''OT ming 

34, INNER ‘0" RiNG 
39, AQJUSTMENT SCREW ASSEMOLY 
38. COLLAR ASSEMELY 

37, FRICTION LINING 
2B, SHIMMY CAMBENER MOUNT NG FITT NG 

   

  

         
  

FIGURE 6-1. NOSE GEAR OLEO STRUT, Serial Nos. 24-1 to 24-214 incl. 
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¢.  Repair of the housing is limited to smoothing out minor scratches, nicks and dents and replacement 
of parts. 

d. Individual replacement of the wiper strip may be accomplished per instructions given in paragraph 
6-40. 

6-8. Assembly of Nose Gear Oleo. (PA-24-180 and PA-24-250, Serial Nos. 24-1 to 24-214 inclusive.) (Refer to 
Figure 6-1.) . _ 

a. Ascertain that parts are cleaned and inspected. 
b. To install the piston tube plug (32), first lubricate the tube plug and “O” ring (33) with hydraulic 

fluid (MIL-H-5606), and install the “O” ring on the plug. Lubricate the inside wall of the piston tube (12), insert 

the plug into the top of the tube and push it to the fork end. Align the bolt holes of the fork (18), tube and plug, 
and install bolt (CT) (16) with washers and nut. (If a new tube (12) is to be installed that has not been drilled, 

press the tube into the fork piston housing (18) until it bottoms. Using the bolt holes in the fork body as a guide, 
drill a pilot hole and ream to 0.250/0.252 through each side of the tube wall. Remove burrs from the inside of 
the tube and flush the tube with a suitable solvent to remove all metal particles.) 

c. If desired, cement a cork in the hole in the bottom of the fork body to prevent dirt from entering 
between the fork and tube. 

d. To assemble the components of the orifice tube (21), insert the orifice plate (22) into the bottom of 
the tube and secure with snap ring (23). Lubricate and install “O” ring (20) and back-up washer (19) on the 
upper end of the tube. 

e.  Insert the orifice tube (21) in the oleo housing (3). With the end of the tube exposed through the top 
of the housing, install washer (2) and locknut (1). Tighten locknut only finger tight at this time. 

f.  Assemble the components of the piston tube (12) on the tube by placing, in order, the snap ring (31), 
washer (30), lower bearing (27), with inner and outer “O™ rings (34 and 28), spacer (26) and upper bearing(25). 
Align the lock pin hole of the upper bearing with the pin holes in the piston tube and install pins (24). 

g.  Lubricate the inner wall of the housing (3) and tube (12). Carefully insert the tube assembly into the 
housing, guiding the orifice tube (21) into the piston tube until the snap ring (31) can be installed in the annular 
slot at the lower end of the housing. 

h. At the top of the housing, tighten the orifice tube locknut (!). 
i. At the bottom of the housing, install wiper strip (29), slide washer (30) into position and secure 

assembly with snap ring (31). 
j.  Ascertain that the bushings are installed in the upper and lower torque links (13 and 15) and then 

install the links. 

NOTE 

Ascertain that the torque links are properly installed to insure 
complete travel of the piston tube and fork assembly within the oleo 
housing. 

The torque link bolt assemblies should be lubricated and installed with the flat of the bolt head hex adjacent to 
the milled stop of the wide end of the link. (Use the same thickness of spacer washer between the two links as 
that removed to maintain correct wheel alignment.) Tighten the bolts only tight enough to allow no side play in 
the links, yet be free enough to rotate. Safety nuts with cotter pins. 

k. Lubricate the gear assembly. (Refer to Lubrication Chart, Section 11.) 

1. Compress and extend the strut several times to ascertain that the strut will operate freely and torque 
links do not restrict travel in the compressed position. The weight of the gear wheel and fork should allow the 

strut to extend. 
m. Service the oleo strut with fluid and air. (Refer to Oleo Struts, Section I1.) 

n.  Check the nose gear alignment (refer to paragraph 6-16) and gear operation. 
0.  Adjust the shimmy dampener collar by means of its washers to give a good firm fit. If the collar istoo 

tight, the result will be hard steering and, if too loose, nose wheel shimmy will be present. It may be necessary, 
at times, to try several combinations or thicknesses of washers to get the proper result. 
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NOTE 

The shimmy dampener is the collar to which the top of the scissor ‘ | 
and bushing assembly and the lower end of the steering shaft is | 
fastened. This collar is composed of two halves. It has a split friction | 
lining between the collar and gear casting and utilizes washers as | 
space adjustments between the halves of the collar. | 

CAUTION 

Do not lubricate the collar and shoe assembly. 

p- Remove the airplane from jacks. 

6-9. Disassembly of Nose Gear Oleo. (PA-24-180 and PA-24-250, Serial Nos. 24-215 and up; PA-24-260 and | 

PA-24-400.) (Refer to Figure 6-2.) The nose gear oleo assembly may be removed and disassembled from the 
gear oleo housing with the gear removed from or installed on the airplane. 

a. Place the airplane on’jacks. (Refer to Jacking, Section 11.) 
b. Place a drip pan under the nose gear to catch spillage. 
c. Remove air and fluid from the oleo strut. Depress the air valve core pin (8) until strut chamber 

nressure has diminished, remove the filler plug (21) and with a small hose siphon as much hydraulic fluid from 

the strut as possible. 
d. To remove the complete cylinder and fork assembly from the oleo housing (10), cut the safety wire 

(6) at the top of the unit and remove the cap bolts(7) that attach the steering arm (28) and aligner guide bracket 

(18) to the top of the oleo cylinder (33). 
e. Disconnect the shimmy dampener (13) by removing each cotter pin, nut, washer and bolt that 

connects the dampener to the oleo cylinder and housing. 
f. Release and remove the snap ring (19) at the top of the housing (10) and pull the complete cyagder 

(33) and fork assembly (17) from the bottom of the housing. The upper and lower housing bushings (20 ‘2) 

should remain pressed in the housing. 
g.  To remove the piston tube (35) and fork (17) from the cylinder (33), first separate the upper and 

lower torque links (4 and 1) by removing the link connecting bolt assembly (3) and then separate the two links. 

Note the upper and lower torque links and the number of spacer washers (2) between the two links. 

h. Compress the piston tube (35), reach up along the tube and release the snap ring (49) from the 

annular slot at the bottom of the oleo housing. 
i.  Pull the piston tube (35) with component parts from the cylinder. 
j.  The piston tube components may be removed by reaching in the tube and pushing out the upper 

bearing retainer pins (42). Slide from the tube, the upper bearing (43), lower bearing (44) with inner and outer 

“O" rings (45 and 46), wiper strip (47), washer (48) and snap ring (49). 

k. To remove the orifice tube (34), remove the large locknut (22) and lock washer (24) from the top of 

the cylinder. Pull the tube from the cylinder. 
. The orifice plate (40) is removed from the bottom of the orifice tube by releasing the snap ring (41) 

that holds the plate in position. Expand and remove the ring (39) (PA-24-400 only) from the lower end of the 

tube. 

| 
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m. To remove the piston tube plug (37) with “O" ring (36) located in the lower end of the piston 

tube, remove the bolt assembly (15) and insert a rod up through the hole in the body of the fork (17). Push 
the plug out through che top of the tube. 

6-10. Cleaning, Inspection And Repair Of Nose Gear Oleo. 

a. Clean all parts with a suitable dry type cleaning solvent. 
b. Inspect the landing gear oleo assembly component for the following: 

1. Bearings and bushings for excess wear, corrosion, scratches and overall damage. 

Retaining pins for wear and damage. 
Lock rings for cracks, burrs, etc. 

Cylinder and orifice tube for corrosion, scracches, nicks and excess wear. 

Upper and lower cylinder bushings loose or turning in cylinder. 

Orifice plate for hole restriction. 

Fork tube for corrosion, scratches, nicks, dents and misalignment. 

. Air valve general condition. 

c.  Repair of the oleo is limited to smoothing out minor scratches, nicks and dents and replacement of 

parts. 
d. individual replacement of the wiper strip may be accomplished per instructions given in paragraph 

6-40. 

© 
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6-11. Assembly Of Nose Gesr Oleo. (PA-24-180 and PA-24-250, Serial Nos. 24-215 and up; PA-24-260 

and PA-24~400.) (Refer to Figure 6-2.) 

a. Ascertain that parts are cleaned and inspected. 

b. To instail the piston tube piug (37), first lubricate the rube plug and **O" ring (36) with hydraulic 

fluid (MIL-H-5606), and install the “O"" ring on the plug. Lubricate the inside wall of the piston tube (35), 
insert che plug into the top of the tube and push it to the fork end. Align the boit holes of the fork (17), 

tube and plug, and install bolr (CT) (15) with washers (51) and nut (30). (If a new tube (35) is to be 

installed that has not been drilied, press the tube into the fork piston housing (17) until it bottoms. Using 
the bole holes in the fork body as a guide, drill a pilot hole and ream to 0.250/0.252 through each side of 

the tube wall. Remove burrs from the inside of the tube and flush the dabe with a suitable solvent o 
remove ail metal particies.) 

. If desired, cement a cork in the hole in the bottom of the fork body to prevent dirt from entering 

between the fork and tube. 

d. To assemble the components of che orifice tube (34), insert the orifice plate (40) into the bottom 

of the tube, and secure with the snap ring (41). Lubricate and instail the “O" ring (38) on the upper end of 

the tube. Install ring (39) (PA-24-400 only) on the lower end of the tube. 

e. Insert the orifice tube (34) up through the bottom of the cylinder (33}. With the tube exposed 

through the top of the cylinder, install the lock washer (24) and insert roll pin (23) through the lock washer 

into the cvlinder. Install the tube locknut (22) only finger tight at this time. 

f.  The fork (17) and rube (35) assembly may be assembled by installing the rube components on the 

tube. In order slide onto the tube, the snap ring (+9), washer (48), lower bearing (+4) with inner and outer 

"O" rings (45 and 46) and upper bearings (43). Align the lock pin holes in the upper beanng with the pin 

holes in the piston tube (35) and install pins (42). 

LANDING GEAR AND BRAKE SYSTEM 
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g Lubricate the inner wall of the cylinder (33) with hydraulic fluid. Carefully insert the piston tub; 

assembly into the bottom of the cylinder, allowing the orifice tube to guide itself into the piston tube, until u. 

snap ring (49) can be installed in the annular slot at the bottom of the cylinder. 

h. At the top of the cylinder (33), tighten the orifice tube locknut (22). 

i. Install wiperstrip (47), slide washer (48) into position and secure assembly with snap ring (49). 

j.  Ascertain that bushings are installed in the upper and lower torque links (4 and 1) and then install 

both links. : 

NOTE 

Ascertain that the torque links are properly installed to insure 

complete travel of the piston tube and fork assembly within the oleo 

housing. 

The torque link bolt assemblies should be lubricated and installed with the flat of the bolt head hex adjacent to 

the milled stop on the wide end of the link. Tighten the bolts only tight enough to allow no side play in the link, 

yet be free enough to rotate. 

k. Ascertain that the upper and lower oleo housing bushings (20 and 32) are installed. 1nstall the 

cylinder into the oleo housing and secure with snap ring (19). 

1. Atthe top of the oleo housing, install on the cylinder the aligner guide bracket (18) and steering arm 

(28). Install cap bolts (7), tighten to 30 to 35 inch pounds torque and safety with M520995C40 wire (6). 

m. Install the shimmy dampener (13) using bolts, washers and nuts (12) and safety with cotter pin. 

n. Lubricate the gear assembly. (Refer to Lubrication Chart, Section I1.) 

0. Compress and extend the strut several times to ascertain that the strut will operate frecly and torque 

links do not restrict travel in the compressed position. The weight of the gear wheel and fork should allow the 

strut to extend. 
p. Service the oleo strut with fluid and air. (Refer to Oleo Struts, Section I1.) 

q. Check the nose gear for alignment (refer to paragraph 6-16) and gear operation. ‘ 

6-12. Removal of Nose Landing Gear. (Refer to Figure 6-3.) 

a. Disconnect the gear door actuating rod and air intake hoses at the bottom cowl. 

b. Remove the bottom cowling by removing attaching screws and brackets. 

c.  Place the airplane on jacks. (Refer to Jacking, Section 11.) 

d.  Remove the down limit switch (29 or 43) from the left drag link (28) by removing switch attaching 

nut and electrical straps. The electrical wires may remain connected. 

e. Disconnect the retraction transmission by pulling up on the release lever. 

f.  Retract the landing gear by using the emergency extension lever, until it hangs in the neutral 

position. 
g Disconnect the nose gear door actuating rods from their mounting brackets by removing attaching 

nuts and washers. 
h.  Partially retract the landing gear until the nose gear push-pull rod attaching bolt (26) clears the 

wheel well and then remove bolt. 

i Partially retract nose gear and remove downlock spring(s) (33) by removing nut(s), washer(s) and 

boli(s) securing the spring attachment link(s) to the drag link cross brace (30). 

j.  Push up on the nose gear door actuating arms and remove bolts (22) securing the upper left (28) and 

right (18) drag links to the gear mount. Note spacer washers (21) between drag links and mount. 

K. Remove cotter pins, nuts, washers and bolts (9 and 20) from the strut housing attaching arms and 

gear mount. Note the number of spacer washers (8 and 19) between the strut attaching arms and the gear 

mount. 
. Remove strut assembly and drag links from wheel well. 

LANDING GAER AND BRAKE SYSTI-'_. 

REVISED: 4/10/81 

114



PIPER COMANCHE SERVICE MANUAL 

  

  

  

  

casas 

W
X
L
 
W
N
 
=
 

N
O
O
A
W
N
=
O
 

  
TORQUE LINK, LOWER 
SPACER WASHER 
BOLT ASSEMBLY 

TORQUE LINK, UPPER 
BOLT ASSEMBLY 
SAFETY WIRE 
CAP BOLT 
AIR VALVE 
STEERING BUSHING ASSEMBLY 

OLEO STRUT HOUSING 
BOLT ASSEMBLY 
MOUNTING BRACKET ASSEMBLY 
SHIMMY DAMPENER 
PISTON TUBE 

BOLT ASSEMBLY 
BOLT ASSEMBLY 

FORK ASSEMBLY 

  
Figure 6-2. Nose Gear Oleo Strut Assembly PA-24-180, PA-24-250 

Serial Nos. 24-215 and up, PA-24-260 and PA-24-400 

LANDING GEAR AND BRAKE SYSTEM 
115 REVISED: 4/10/81



PIPER COMANCHE SERVICE MANUAL 

  

  

  

c280 

15 
16 
17 
34 

36 
37 

39 

a4 
42 

43 

     39      

  

  

      

         

    

Wiiee 
M//W 7 

BOLT ASSEMBLY 
BOLT ASSEMBLY 
FORK ASSEMBLY 
ORIFICE TUBE 44 BEARING, LOWER PISTON TUBE 
PISTON TUBE 45 0" AING 
0" RING, PISTON TUBE PLUG 6 0" RING 
PLUG, PISTON TUBE 27 WIPER STRIP 
“0" RING, ORIFICE TUBE 45 WASHER 
RING, ORIFICE TUBE (PA-24-400) 45 SNAP RING 
ORIFICE PLATE 0 NUT 

SNAP RING 51 WASHER 
PIN, BEARING RETAINING 
BEARING, UPPER PISTON TUBE 

  

  
  

Figure 6-2. Nose Gear Oleo Strut Assembly (cont.) PA-24-180, PA-24-250 

Serial Nos. 24-215 and up, PA-24-260 and P A-24-400 
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Figure 6-2. Nose Gear Oleo Strut Assembly (cont.) PA-24-180, PA-24-250 
Serial Nos. 24-215 and up. PA-24-260 and PA-24-400 
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m. The steering bellerank (13) and aligner guide (11) may be removed by removing nuts. washers a 
bolts securing the steering rads (15 and 16) to the bellcrank. the nut. washer and bolt securing the aligner gui 
tang to its bracket and the nut. washer. bolt and bushing securing the steering bellcrank to the landing vear 

mount 

6-13 Cleaning, Inspection And Repair Of Nose Landing Gear. 
a. Clean all parts with a suitable dry type cleaning solvent. 
b Inspect the gear components for the following unfavorable conditions 

| Bolts. bearing and bushings for excess wear. corrosion and damage 
2 Strut housing. drag links. torque links. fork assembly and fork tube for cracks. bends or 

misalignment 
3 Downlock spring for corrosion and wear. and serviceable limits (Refer to Table Vi-1V) 
4. Check the general condition of limit switch and its actuator. wiring for fraying. and poor 

connection or conditions that may lead to failure 
5 Check all polished surfaces for scratches and nicks. 
6  Check the drag link assembly. (refer to Figure 6-3) through center travel of both the right (18). 

(35) and left (28). (34) drag links. by placinga straight edge in alignment with the center of the rear and forward 

drag link attachment points (See Sketch A of Figure 6-3) Ascertain that when the stop surfaces of the two 

links touch. the center of the pivot bolt (32)is 187 + 062 - 00 of an inch below the straight edge This check 

may be conducted on a surface table using a surface gauge 1fthe draglinks are not within the given tolerances. 

replace on or both drag links 
¢ The shimmy dampener requires no service other than routine inspection In case of damage or 

malfunction. the dampener should be replaced rather than repaired 

d  Repair 1o the landing gear is limited to reconditioning of parts. such as replacing bearings and 

bushings. smoothing out minor nicks and scratches. and replacement of parts. 

6-14 Installation Of Nose Landing Gear. (Refer to Figure 6-3) 

NOTE 

When assembling any units of the landing gear. lubricate bearings. 
bushings. and friction surfaces with the proper lubricant as des- 
scribed in the Lubrication Chart. Section II. 

a. Install the steering bellcrank and aligner assembly as follows 
1 Attach the steering bellcrank (13) and aligner assembly (1 1) with washer and bushings to the 

engine mount using bolt and nut 
2. Attach the tang of the aligner to the aligner support bracket and bolt. washer and nut. 
3 Connect the steering rods (15 and 16) and rudder trim control rod to the belicrank with bolts. 

washers and nuts 
b The landing gear oleo housing (5) may be installed as follows 

1 Position the nose gear to allow the support arm of the housing (5) to align with the support 

fittings on the tubular mounting structure (17) 
2. lnstall spacer washers (8 and 19). evenly and as needed to allow no side thrust (a maximum of 

two washers are allowed on each side). between the support arms and the support fittings: and attach each arm 

1o the fitting with bolts (9 and 20). washers and nuts Do notsafety attachment bolts until after the adjustment 

of the drag links has been completed 
3 Extend and retract the gear to determine that the screw head of the aligner roller (11) clears 

the inside web of the aligner guide (6) 

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYSTE. 
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¢. The drag links and downlock spring(s) may be installed as follows: 
1. Ascermin that the upper (18 and 28) and lower (34 and 33) drag links are assembled, and 

through travel of the links is checked according to paragraph 6-13. Allow the drag link cross brace (30) to 
remain loose until the adjustment of the links is complered. 

2. Artch the upper drag links (18 and 28) to the engine mount support, ac the firewall, with 

boits (22), washers, nuts and cortter pins. Install spacer washers (21), not to exceed rwo, between the left 

drag link (28) and arrachmen fitting to armain sufficient clearance between clevis (27) and fuselsge. 
3. Artach the lower drag links (34 and 35) to the strut housing (5) using bolt. Do not secure boit 

with washers, nut and cotter pin until after adjustment of drag links. 

4. Check adjustment of drag links o determine that they lock ss instructed in paragraph 6-185. 

5. Secure the drag link cross brace (30) and safery remaining nucs of the attachment boirs. 

6. Connect the downlock spring(s) (33) between the firtings on the gear housing and link cross 

brace. Piper Kit 761 082 should be inscalled. 
d  Install the gear down limix switch (29 or 43) on its mounting bracker on the left drag links and 

adjust as given in paragraph 6-33. 

e Attsch the end bearing of the retraction. push-pull rod (29) to the drag link clevis (27) using bolt 

(26), washer and nut. The head of the boit (26) with the countersunk portion is to the left or outboard. 

Also, check adjustment of both the drag link clevis and the push-pull rod as given in paragraph 6-56. 
f. Check alignment of the nose landing gear per paragraph 6-16. 

§. Install the bottom cowl and zir intake hoses. 

h. Connect and adjust the gear door per paragraph 6-17 or paragraph 6-22. 

6-15. Adjustment Of Nose Gear Drag Links. (Refer to Figure 6-3.) 

2. To adjus drag links, first remove the bottom cowl by disconnecting the nose gear door actuating 

rod, air intake hoses st the bottom cowl and removing artaching screws. 
b. Place the airplane on jacks. (Refer to Jacking, Section I1.) 
¢ Disconnect the retraction push-puil rod (25) ax the left drag link (28) by first retracting the gear 

enough to align the connecting bolt of the push-pull rod and drag link clevis (27) with the one inch hole in 

the adjacent longitudinal channel and then removing the nut, washer and bolt (26). 

d. Remove the downlock spring(s) (33) from between the gear housing ($) and drag link cross brace 

(30) by removing the nut(s), washer(s) and bolt(s) that secure the spring link(s) to the cross brace. 

e.  Loosen drag link cross brace arraching bolts enough to allow the brace freedom to rotate but not 
separate from either drag link. 

f.  Check that there is no excess wear in the bushings and bolrs of the drag link assembly. 

g Ascertain that when the upper and lower drag links are assembled, the through mavel of the links is 
within the limits given in paragraph 6-13. 

h. Extend and retract the nose gear manually to check that each link assembly locks simultaneously 

and independenty of each other. Should one or both links not lock as required, adjustments may be made 

as follows: 

NOTE 

Following adjusunent to any of the three gears in which the comtrol 

tubes/rod were disconnected with the aircraft on jacks, the ransmission 

disconnected, ascertain that all three gear drag links go over center and 

lock at the same time independendy of each other. 
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Figure 6-3 . Nose Landing Gear Installation 
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Figure 6-3. Nose Landing Gear Installation (cont.) 
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forward as a result of the steering arm roller bushing (12) pressing against the steering bellcrank (13). 

preventing one or both links from dropping into the locked position Should the roller bushing inter{c¥e 

remove the bushings until after adjustment is completed. 

2 To check for correct adjustment of forward drag link attachment fittings. proceed as follows 

(a) Remove the cotter pin. nut and washer from the bolt attaching the lower drag links (34 

and 35) to the strut housing . . 3 

(b) To determine that the bolt is a slip fit. slide it back and forth through the fittings 

(c) Remove the bolt and swing the drag links up and down along the sides of the strut fitting 

to determine that there is clearance between the drag link fittings and the strut fitting 

(d) If there is binding or the drag link fittings will not swing up and align with the strut 

fitting without forcing them to either side. the entire strut housing (5) must be shimmed to the right or left at 

the upper strut attaching arms to allow proper alignment of the drag links and strut fitting 

(e) If there is excessive clearance which would allow the drag links to be drawn together 

causing binding when the attaching bolt and nut are tightened. spacer washers (36) should be installed 

between the drag link and strut fitting A maximum of two washers are allowed on either side of the strut 

fitting. 

1 First. check to determine that the oleo housing is not restricted from swinging far enoib 

() With the drag links and strut housing adjusted for proper clearance of the lower drag link 

attachment fittings. and the attaching bolt is a slip fit. secure the bolt with washer. nut and cotter pin 

(2) Extend and retract the nose gear manually to check that each link assembly locks 

simultaneously and independently of each other 
(h) Should further adjustment be necessary. then shims (23) available in 0016. P N 

21820-02: 0.020. P- N 21820-03 and 0 032. P°N 21820-04 can be installed or removed. as required. between the 

forward cabin bulkhead and the two center bottom attaching points of the landing gear mount. 

NOTE 

The maximum amount the landing gear mount can be shimmed is . 

0 120 of an inch 

(i) Remove or add shims at the forward cabin bulkhead on the same side as the drag link that 

is binding. 
(j)  Each time a shim is removed or added. the lower drag link fittings should be checked for 

adjustment as described in steps "b™ thru “e” for this adjustment may change and now be the cause of the 

binding 
(k) When proper adjustment is attained. the drag links will lock simultaneously and 

independently of each other when the gear is extended manually and the lower drag link attaching bolt will 

be a slip fit 
3 When shims are installed or removed between the forward bulkhead and landing gear mount 

support. the bolt hole in the tang (24) of the mount support may be out of alignment with the hole in the 

fuselage When this occurs. drill the holes to the next larger size not exceeding 0 312 of an inch 

4  Secure the lower drag link attaching bolt. cross brace and downlock spring(s) with washers 

and nuts 
5. Connect and adjust the retraction push-pull rod (Refer to Paragraph 6-56 ) 

ISSUED: 8/18/72 LANDING GEAR AND BRAKE SYS. 
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Figure 6-4. Figure 6-5. 

Clamping Rudder Pedal in Neutral Position Rudder Pedals at Neutral Angle 

6-16. Alignment of Nose Landing Gear. 

a. With no load on the nose wheel, make sure no gaps exist at the points where the steering arm 

bushings contact the steering bellcrank but allow the bushings to rotate with a slight drag. Install bushings 

(.625 dia., P/N 14976-23; .687 dia., P/N 14976-21; 812 dia., P/N 14976-102; .750 dia., P/N 14976-13; 1.00 
dia., P/N 14175-113) to obtain proper adjustment. 

b. Two methods of aligning the nose landing gear are as follows: 

1. Chalk Line Method: 

(a) Place the airplane on a hard level surface and place on jacks. (Refer to Jacking, Section IL.) 

(b) Install the plumb bob attachment tool on the forward edge of the lower fire wall flange, or on 

the two nose gear brace tubes as shown in Figure 6-6 and attach a plumb bob to the tool. (This tool may be 

fabricated from dimensions given in Figure 6-38.) 

(c) Attach a plumb bob to the fuselage one-half inch to the right from center of the tail skid. 

(d) Using the plumb bobs as a guide, snap a chalk line extending several feet beyond each bob. 

(e) Stand in front of the nose landing gear and orient the tire with the chalk line. Sight along the 

center rib of the tire. With the rudder pedals clamped in neutral position (refer to Figure 6-4), adjust the rod 

ends of each nose gear steering rod to position the cockpit rudder pedals fore and aft. The centered angle of 

the rudder pedals is 13 degrees aft of the vertical position ( refer to Figure 6-5) with the airplane level. Place a 

bubble protractor against the pedal steering tube to check this angle. Do not attempt to make the adjustment 

by means of one rod end bearing, but divide the adjustment between the bearings at each end of the steering 

rod. A three-eighths inch minimum thread engagement must be held. Check by inserting a wire in the check 

hole of the rod. 

(f) Measure 20 degrees on each side of the chalk line, intersecting at the pivot point of the 

wheel, and check nose landing gear for 20 degrees maximum right and left travel. 

Revised: 8/15/98 LANDING GEAR AND BRAKES 
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FIGURE 6-6. INSTALLATION OF PLUMB BOB ATTACHMENT 
TOOL AND ALIGNMENT JIG 

2. Jig Method: 
(Fabricate a jig and plumb bob arrachment tool conforming to specifications given in Figures 6-38 

and 6-39.) 
(a) Artach 2 plumb to the plumb bob attachment tool and install tool on the forward edge of 

the lower fire wall flange, or on the two nose gear brace tubes as shown in Figure 6-6. 
(b) Attach aligning jig to the rear of the nose wheel at the axie as shown in Figure 6-6. 

(¢) Ascertain that the airplane is lacerally level. (Refer to Leveling, Section 11.) 

(d) Turn the nose wheel undl the center line marked on the jig aligns with the piumb bob. 

With the rudder pedals clamped in ncutral position (refer to Figure 6-4), adjust the rod ends of each nose 

gear steering rod to position the cockpit rudder pedals fore and aft. The center line of the rudder pedals is 

13 degrees aft of the vertical position (refer to Figure 6-5) with the airplane level. Place 2 bubble protractor 

against the pedal steering tube to check this angle. Do not artempt to make adjusuments by means of one 

bearing but divide the adjustment between the rod end bearings at each end of the rod. A three-eighths inch 
minimum thread engagement must be heid. 

(e¢) Check nose gear steering for 20 degree maximum right and left by tumning the jig and 

wheel to che right and left while observing thar the 20 degree marks align with the plumb bob. 

6-17. Nose Gear Door Assembly. (PA-24-180, PA-24-250 and PA-24-260, Serial Nos. 24-1 to 244782 and 

244784 to 244803 incl.) 

6-18. Removal Of Nose Gear Door Assembly. 

a. With the gear extended disconnect the nose gear door retraction rod at the oleo strut by removing 

the cotter pin, washer. and pin. 

b. Remove the corter pin washer aad hinge pin from both door hinges and remove door. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 
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6-19 Cleaning, Inspection And Repair Of Nose Landing Gear Door Amembly. 
Clean all parts with a suitable cleaning solvent. 
Inspect doors for cracks or damage. loose or damaged hinges and brackets. 
Inspect door retraction rods for damage and rod end bearings for corrosion. 
Repair pertains to replacement of worn hinges, rivets and minor skin repair. A

 
o
 

6-20. Insuilstion Of Nose Landing Gear Doors. 

3. Position the door on the bottom cowl and arrach witch hinge pins, washers, and cotter pins. 
b. Connect the retraction rod to the oleo strut and secure with pin, washer, and cotter pins. 

6-21. Adjustment Of Nose Landing Gear Door. 

Place the airplane on jacks. (Refer to Jacking, Section I1.) 

Adjust the door by lengthening or shortening the retraction push-pull rod. 
Retract the landing gear and atvach 2 9 + 1 pound weighe to the left rear corner of the door. 
If properly adjusted, the door will deflect 1/8 inch from the fuselage. a

p
o
p
 

6-22. Nose Gear Door Assembly. (PA-24-260, Serial Nos. 244783 and 24-4804 and up and PA-24-400 ) 

6-23. Removal Of Nose Landing Gesr Door Assembly. (Refer to Figure 6-7.) 
i. With the nose landing gear extended disconnect the retraction rods (6) at the acruator plate (4) by 

removing the locknuts and washers from cthe ball joints (5). 
b. Remove the screws or hinge pins atraching each door to the bottom cowl and remove doors. 
¢ Removal of nose landing gear door retraction mechanism. 

1. Remove the door hold down spring (3). 

2. Remove the door remaction bracket assembly (2) from the firewall by removing the four 
attaching nuts and boles. 

6-24. Cleaning, Inspection And Repair Of Nose Landing Gear Doors And Retraction Assembly. 
2. Clean all parts in a suitable cleaning solvent. 
b. Inspect doors for ¢cracks or damage and loose hinge brackets. 
¢. Inspect for wear and corrosion of downlock spring remraction rod ball joints and rerraction bracker 

assembly. 

d. Repair to the assembly is limited to replacement of parrs and minor skin repair. 

6-25. Insualladon Of Nose Landing Gear Door Assembly. (Refer to Figure 6-7)) 
a. Position the retracton bracketr assembly (2) on the firewall and secure with attaching bolrs. 

washers and nuts. 

b. Install the hold down spring (3). 
¢.  Position the doors on the cowling and secure with araching screws or hinge pins. 
d.  Artach the rewraction rods (6) to the actuaror plate (4) with washer and locknut. 

LANDING GEAR AND BRAKE SYSTEM 
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FIGURE 6-7. NOSE GEAR DOOR INSTALLATION, PA-24-260 and PA-24-400 ‘ 

6-26. Adjustment Of Nose Landing Gear Doors. 

a. Place the airplane on jacks. (Refer to Jacking, Section 11.) 

b.  Adjust one door at a time by lengthining or shortening the retraction push-pull rod. 

c.  With the gear retracted adjust each door so it deflects from its front siop .350 inches with a 9 Ib. 

weight suspended from the aft inboard corner of the door. 

d.  Check retraction rod ends for adequate thread engagement. for safety and tightness of jam nuts. 

6-27. Main Landing Gear. 

6-28. Disassembly Of Main Gear Oleo. (Refer to Figure 6-8.) The main gear oleo assembly may be removed 

and disassembled from the gear oleo housing with the gear removed from or installed on the airplane. 

a. Place the airplane on jacks. (Refer to Jacking. Section 11.) 

b. Place a drip pan under the main gear to catch spillage. 

c. Remove the air and fluid from the oleo by depressing the air valve core pin until strut pressure has 

diminished. Remove the filler plug and with a small hose. siphon as much hydraulic fluid from the strut as 

possible. 
d. To remove the piston tube (8) assembly from the oleo housing (7). remove the upper (5) and lower 

(2) torque link connecting bolt assembly (4) and separate the links. Note the upper and lower torque links and 

the number of spacer washers (2) between the two links. 

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYSTEM 
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e. Compress the piston tube (8), reach up along the tube and release the snap ring (29) from the 

annular slot at the bottom of the oleo housing, 
f.  Pull the piston tube with component parts from the cylinder housing. 

g The piston tube components may be removed by reaching in the rube and pushing out the upper 

bearing retainer pins (23). Slide off the upper bearing (22), lower bearing (24) with “O" rings (25 and 26), 
wiper (27), washer (28) and snap ring (29). 

k. To remove the orifice tube (19) from the oleo housing, remove the locknut (12) and washer {13) 

from the top of the housing. Draw the tibe with back-up ring (14), “O” ring (1) and ring (16) (PA-24~400 
only) from the housing. 

i. The orifice plate (17) is removed from the bortom of the orifice tube (19) by releasing the snap 
ring (18) that holds the plate in position. Expand and remove the ring (16) from the lower end of the tube. 

j- To remove the piston tube plug (21) with “O" ring (20) locared in the iower end of the piston 

tube (8), remove the boltr assembly (9) and insert a rod up through the hole in the body of the fork (1), 

pushing the plug ourt through the top of the tube. 

6-29. Cleaning, Inspecton And Repair Of Main Gear Oleo. 

a. Clean all parts with a suitable dry type clezning solvent. 

b. Inspect the landing gear oleo assembly component for the following: 
1. Bearings and bushings for excess wear, corrosion, scratches and overall damage. 

2. Renining pins for wear and damage. 
3. Lock rings for cracks, burrs, etc. 

4. Cylinder and orifice tube for corrosion, scratches, nicks and excess wear. 

5. Orifice plate for hole restriction. 

6. Fork tube for corrosion, scratches, nicks, dents and misalignment. 
7. Air vaive general condition. 

Repair of the oleo is limited to smoothing out minor scratches, nicks and dents and replacement of 

d. individual replacement of wiper smrips may be accomplished per instructions given in paragraph 

6-30. Assembly Of Main Gear Oleo. (Refer to Figure 6-8 ) 

2. Ascertain that all parts are cleaned and inspected. 

b. To install the piston tube plug (21), first lubricate the plug “O" ring (20) with hydraulic fluid 

(MIL-H-5606) and install it on the piug. Lubricate the inside wall of the piston tube (8). Insert the plug into 

the top of the tube and push it to the fork end. Align the bolt holes of the fork, tube and piug, and install 

bolt assembly (9). (If 2 new rtube (8) is installed that has not been drilled, press the tube into the fork 

housing until it bottoms. Using the fork bolt holes as a guide, drill a pilot hole and ream to 0.250/0.252 
through each side of the tube wall. Remove burrs from the inside of the tube and flush the tube with a 
suitable solvent to remove all metal particles. 

c. Uf desited, cernent a cork in the hole in the bortom of the fork body to prevent dirt from entering 
between the fork and rube. 

d. To assemble the components of the orifice tube (19), insert the orifice plaze (17) into the bortom 

of the tube and secure with snap nng (18). Install ring (16) (PA-24=300 only) on the lower end of the tube. 

¢.  To install the orifice tube in the oleo housing (7). insert the tube up through the housing With the 
end of the tube exposed through the top of the housing, instail the O™ ring (15), back-up ring (14), washer 
(13). and locknut (12). Tighten locknur only finger tight at this time. 

LANDING GEAR AND BRAKE SYSTEM 
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f.  Assemble the components of the piston tube (8) on the tube by placing, in order, the snap ring(29 

washer (28). lower bearing (24) with outer and inner O™ rings (26 and 25) and upper bearing (22) Align th 

lock pin hole of the upper bearing with the pin holes in the tube and install pins (23). 

g.  Lubricate the wall of the cylinder oleo housing (7) and piston tube (8). and carefully insert the tube 

assembly into the housing. guiding the orifice tube (19) into the piston tube until the snap ring (29) can be 

installed in the annular slot at the lower end of the housing. 

h. At the top of the housing. tighten the orifice tube locknut (12). (Should it be an impossibility to 

tighten the locknut due to the orifice tube rotating with the nut. withdraw the piston tube assembly from the 

cylinder and. while tightening the nut. secure the orifice tube with the use of a 1-1/2 x 3/ 16 inch drag link 

socket held in the slot at its lower end Check that the orifice tube is centered in the cylinder and then reinstall 

the piston tube assembly. 
i Install the wiper strip (27). slide the washer (28) into position and secure the assembly with snap 

ring (29). 

j.  Ascertain that the bushings are installed in the upper and lower torque links (5 and 2) and then 

install links. 

NOTE 

Ascertain that the torque links are properly installed to insure 
complete travel of the piston tube and fork assembly within the oleo 

housing. 

The torque link bolt assemblies (6 and 10) should be lubricated and installed with the flat of the bolt head hex 

adjacent to the milled stop of the wide end of the link. (Use the same thickness of spacer washer (3) between 

the two links as those removed to maintain correct wheel alignment.) Tighten the bolts only tight enough to 

allow no side play in the links. yet be free enough to rotate. 

k. Lubricate the gear assembly. (Refer to Lubrication Chart. Section 11.) . 

. Compress and extend the strut several times to ascertain that the strut will operate freely and torqu 

links do not restrict travel in the compressed position. The weight of the gear wheel and forks should aliow the 

strut to extend. 
m  Service the oleo strut with fluid and air. (Refer to Oleo Struts, Section 11) 

n  Check the main gear alignment (refer to Paragraph 6-35) and gear operation. 

o. Remove the airplane from jacks. ! 

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYSTE]’ 
1118



PIPER COMANCHE SERVICE MANUAL 

  

6-31. Removal Of Main Landing Gear. (Refer to Figure 6-9.) 
a.  Place the airplane on jacks. (Refer to Jacking. Section i1.) 
b.  Disconnect the retraction transmission by puiling up on the release lever. 
¢ Retract the landing gear until it hangs in the neutral position. by using the emergency extension 

lever. 
d.  The side brace link assembly may be removed by the following procedure: 

1. Disconnect the assist spring. (This may:also be accomplished while disconnecting the 
push-puli cable as described in the next step ) 

2. Disconnect the push-pull cable from the upper drag link by removing attaching nut, washer 
and bolt with swivel assembly (20). 

3. Disconnect the gear down limit switch (25) by removing switch attaching nut. 
4. Remove the side brace links by removing the pivot bolts (23) at each end. 

5. Remove the side brace support bracket (22) from the front spar by removing attaching bolts. 
e.  Remove the main gear strut housing with components using the following procedure: 

1. Disconnect the gear door retraction rod (29) from the strut housing. 
2. Disconnect the brake line (33) and cap it to prevent dripping and contamination. 
3. Remove the access panel aft of the rear spar by removing attaching screws. 
4. Swing the landing gear enough to allow insertion of a bungee tool, P/N 752 998, between the 

inboard (4) and outboard (6) bungee pulleys. 

5. With tension relieved from the bungee, remove the inboard pulley attaching bolt (3) and 
remove the bungee assembly by unscrewing the outboard pulley bracket (7) from its fitting. 

6  Remove the bolt (9) holding the bungee arm (10) to the rear strut support fitting (11). Cut and 
remove safety wire (13). Slide studs (14) from rear strut arm. 

7.  Slide the bungee arm tube out of the rear support fitting freeing the rear strut arm. Note the 
number and thickness of shims (12) between the rear support fitting and rear strut arm. 

8.  Remove the gear assembly from the wheel well by removing the autaching bolts holding the 
front support fitting (18) to the front spar web. 

9. Remove the rear support fitting by gaining access to the attaching nuts through the access 
hole behind the rear spar and remove nuts, washers and boits. 

6-32. Cleaning, Inspection And Repair Of Main Landing Gear. 
a. Clean all parts with a suitable cleaning solvent. 
b.  Inspect the gear components for the following unfavorable conditions. 

1. Bolts, bearings and bushings for excess wear, corrosion and damage. 
2. Gear housing, side brace links, torque links, strut support fittings and bungee arms for cracks, 

bends or misalignment. 
3. Assist spring for corrosion, wear and serviceability. (Refer to Table VI-111.) 
4. Bungee cord for fraying of protective cover deterioration and expanded rubber life. (Refer to 

Table VI-111.) 
5. Wiring for fraying poor connections or conditions which may lead to failure. 
6.  Check general condition of limit switch. 
7. Check side brace link through center travel by attaching the upper and lower links, setting 

them on a surface table, and ascertaining that when the stop surfaces of the two links touch, linkage is not more 
than 0.125 of an inch +.06/-.00 through center. Should the distance exceed the required through center travel 
and bolt and bushings are tight, replace one or both links. (Refer to Figure 6-8a.) 
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Figure 6-8. Main Gear Oleo Strut Assembly 
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Figure 6-8. Main Gear Oleo Strut Assembly (cont.) 
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FIGURE 6-8a. MAIN GEAR SIDE BRACE LINK TRAVEL 
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Check side brace links and rod end bearings for wear and pitch diameter rolerances in 
accordance wich Paragraph 6-32A. 

c.  Repair of landing gear is limited o reconditioning of parts such as replacing bearings and bushings, 

inspecting parts for wear, smoothing out minor nicks and scratches, and repainting of areas where paint has 
chipped or pecled. 
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Plug Thread 
Bearing P/N | Thread Size Gauge Size Tolerances 

452-382 1/2-20NF 3 4731 4675/.4731 
2294300 5/8-18 NF 3 5949 .5889/.5949 

FIGURE 6-8b. MAIN GEAR SIDE BRACE BEARING TOLERANCE
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Link P/N | Thread Size 
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Thread 
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20768-00 | 1/2 20 NF 3 
20768-01 ] 1/2-20 NF 3 
24911-00 { 1/2-20 N 

   

  

   

4675/ 4550 
4675 / 4550 
4675 / 4550 

  

F3 

22577-00 | 5/8-18 NF 3 
25046 00 | 5/8-18 NF 3     5889 / 5764 

5889 / 5764     

  Step 2 

   
  

Step 3 

THREAD RING GAUGE METHOD   
  

Revised: 8/15/98 

Figure 6-8c. Main Gear SIde Brace Link Tolerance 
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6-32a. Inspection of Main Gear Side Brace Links and Rod End Bearings. (Refer to Figures 6-8b 

and 6-8¢) 

a. Side Brace Links. To determine the serviceability of these parts requires the inspection of the ’ 

threads for wear, by determining the pitch diameter of the threads. There are two methods as follows: 

1. Thread Ring Gauge Method (See Figure 6-8c). The following is the suggested method for 

checking thread wear: 

(a) Procure standard thread ring gauges for the thread sizes specified in Figure 6-8c. 

(2) Using the instructions provided by the thread ring gauge manufacturer, check thread 

wear and determine pitch diameter. Figure 6-8c shows a typical three-step process. 

2. Three Wire Method. 

(a) See U.S. Department of Commerce Screw Thread Standard H-28 Handbook or any good 
machinist’s handbook. 

(b) Follow the procedure given and calculate the pitch diameter based on wire size used. 

3. If the link is wom in excess of the tolerances given in Figure 6-8c, it must be replaced. 

b. Rod End Bearings. 

1. This check requires the use of a NO-GO thread plug gauge (refer to table included in Figure 

6-8b for the specific size gauge to use). This gange can be purchased from any good tool supplier. 

2. If the NO-GO gauge can be screwed into the bearing, the bearing is womn larger than the 

tolerances given in the table with Figure 6-8b, and must be replaced. 

NOTE 

The NO-GO gauge should not fit a serviceable bearing. . 

6-33. Installation of Main Landing Gear. (Refer to Figure 6-9.) 

NOTE 

When assembling components of the landing gear, lubricate bearings, 

bushings and friction surfaces with proper lubricant as described in Section II. 

a. Insert a gear support bearing (43 and 48) in each support fitting (11 and 18) and secure with snap 

rings (45). 

b. The gear housing may be installed in the wheel well of the wing by the following procedure: 

1. Place a spacer washer (17), 0.035, P/N 19513-10, or original number of washers and then the 

forward support fitting (18) on the forward support arm of the strut housing. 

LANDING GEAR AND BRAKES Revised: 8/15/98 ‘ 
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2. Slide the barrel nut (47) into the forward strut arm and insert the atraching bolt (49) with 
washer through the firting into the arm. 

3. Tighten bolt and check support fitting for freedom of rotation. 

4. Secure the aft support fitting (11) to the rear spar web with atraching bolts, washers and nucs. 

5. Position muain landing gear strut assembly in the wheel well and artach the front support 
fitting to the main spar web with attaching bolts and washers, 

6. Using the access hole behind che rear spar, insert the bungee tube (10) with washer (44) 

(0.125, P/N 14843-20) through the rear support firting and into the rear strut arm using enough shim 

washers (12) between the rear support firting and the strut arm to diminish end play of the strut housing. 

(Shim washers are available in sizes 0.035, P/N 19513-10; 0.062, P/N 14843-93; and 0.125, P/N 14843-20.) 
7. Position the side brace support bracker (22) on the main spar web and secure witch bolrs and 

washers. 

c. Assemble the upper and lower drag links (24 and 27) with pivot bolt (26). 

d.  Adjust the lower drag link to a dimension of 6.125 inches from center of the middle pivot boit w0 
center of the rod end bearing. (Refer to Figure 6-10.) 

. Insall the landing gear door retraction arm on the sut housing and secure with bolt, washers and 
out. 

f. Attach the upper drag link to the support bracket with clevis bolt, washer, nut and corter pin and 

the lower link to the strut housing with boit, washers at cach side of bearing and nut. 

8. Check for clearance berween drag link middle pivot boit head (26) and the main gear capstrip, and 

binding of the lower drag link and bearing by retracting and exrending the gear by hand. If clearance is less 
than 0.062 of an inch berween pivot bolt hesd and spar capsrip, additional shims (17) must be added 
between the strut arm and front support bracket. 

h. lnsaail studs (14) in rear sout arm and safety with minimum 0.041 (Spec. MS20995C41) wire 
(13). 

L lostall barrel nut (46) in rear soruc arm and insert boit (9) with washer through bunges tube and 

tighten. 

NOTE 

It is suggested that new assist spring (19) be installed if new bungee 

cords (5) are installed, (o insure proper operation of the system. 

jo Check gear swut arm support bearings for freedom of rotation by retracting and extending the gear 
by hand 

k. Instail attaching bolt and bungee cord in roller bracket (7). 

L Insuail roller (6) in bracket and secure with pin, washer and corter pin. 

m. Install inboard pulley (4) and bungee cord assembly on bungee tool (P/N 752 998). 
n. Secure the outboard bungee cord bracket to its ficting aft of the rear spar. 
0. Place the main gear in the up position and secure the inboard bungee pulley to the bungee amm 

(10) with washers and boit. 
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Figure 6-9. Main Landing Gear Installation (Left) . 
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Figure 6-9. Main Landing Gear Installation (Left) (cont.) 

LANDING GEAR AND BRAKE SYSTEM 
REVISED: 4/10/81 

1J3



PIPER COMANCHE SERVICE MANUAL 

  

  

  

® 

J 

  

  

1 “ 

” 

    
‘, . 

ATTACHMENT BOLT 
BUNGEE PULLEY 
BUNGEE CORD 
ATTACHMENT BOLT 

17 BUNGEE ARM 

11 STRUT SUPPORT FITTING, REAR 
a s 12 SHIMS 

15 STRUT HOUSING 
17 SHIMS 

° 18 STRUT SUPPORT FITTING, FRONT 
" 43 SUPPORT BEARING, REAR 

o 44 SHIM 

45 SNAP RINGS 
46 BARREL NUT 

SKETCH C 47 BARREL NUT 
48 SUPPORT BEARING, FRONT 
49 ATTACHMENT BOLT 

c
w
w
m
a
w
 

  
  

Figure 6-9. Main Landing Gear Installation (Left) (cont.) ‘ 
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P- Extend the gear and remove bungee tool. 

Q. Connect the retraction push-pull cable (21) to the upper drag link with artaching bolt and adjust. 
(Refer t parsgraph 6-55 for adjusument of push-pull control cables.) 

r. Install che assist spring (19) between the strut housing and upper drag link. (See NOTE above.) 

s. Extend and retract the main gear manually to check that each link assembly locks simultanecusly 
and independendy of each other. . 

NOTE 

Following adjustment to any of the three gears in which the conrrol 
tubes/rod were disconnected with aircraft on jacks, the transmission 
disconnected, ascermain that all three gear drag links go over cenrer and 
lock ar the same time independendy of each other. 

t  Install main landing gear down limit switch (25) and adjust. (Refer w paragraph 6-53 for 
adjustment of landing gear down limit switches.) 

u. Install landing gear safety switch (28) (left gear only) and adjust. (Refer to paragraph 6-52 for 
adjustment of safery swirch.) 

v. Counect the brake iine. 

w. Connect the landing gear door remraction rod to the bracket on the main gear strut housing. 

l REVISED: 4/3/78 LANDING GEAR AND BRAKE SYSTEM 

1J5



PIPER COMANCHE SERVICE MANUAL 
  

  

  

    
  

FIGURE 6-10. ADJUSTMENT OF MAIN LANDING GEAR DRAG LINK 

6-34. Adjustment Of Main Gesr Side Brace Links. (Refer to Figure 6-10.) Disconnect the side brace link 

from the main gear strut housing, and adjust to maintain 2 distance of 6.125 inches between the center of 

the pivot boit which amaches the upper drag link to the lower drag link and the center of the rod end 

bearing. 

NOTE . 

Do not check adjusunent using head of rod end bolt installed in strut as 

bolt sets at an angie to the center line of the lower drag link. 

6-35. Alignment Of Main Landing Gear. 

2. Place a straight edge no less than twelve feet long across the front of both main landing gear 

wheels. Butt the straight edge against the tire at the hub level of the landing gear wheels. Devise a support, 

ot use 2 box, to hold the straight edge in this position. 

b. Set a square against the straight edge and check to see if its outstanding leg bears on the front and 

rear sides of the main landing gear tire. (Refer to Figure 6-11.) If it touches both outboard sides of the tire, 

the landing gear is correctly aligned. The toe-in for the main landing gear wheels is O degrees. 

NOTE 

A carpenter’s square, because of its especially long legs, is recommended 

for checking main landing gear wheei alignment. 

LANDING GEAR AND BRAKE SYSTEM 
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FIGURE 6-11. ALIGNING MAIN GEAR 

c. If the square contacts the rear side of the tre leaving 2 gap berween it and the front side of the 
tire, the tire is toed-in. If a gap appears ac the rear, the wheel is toed-out. 

d. To recufy toe-in or toe-our conditions, remove bolt connecting upper and lower torque links and 
remove or add spacers to move the wheel in desired direction. 

e. Recheck the wheel alignment. If the wheel alignment is correct, safery the castellated nut with a 

corter pin. If the misalignment still exists, separate the torque links and add another spacer to the torque 

links. Limit the number of spacers installed to allow for installation of the cortter pin in the bolt. 

6-36. Removal Of Main Landing Gear Door Assembly. 

a. Disconnect the retraction rod at the oleo strut by removing the attaching nut, washer and bolr. 

b. Remove the gear door by removing the screws attaching it to the bottom of the wing. 

6-37 Cleaning, [nspection And Repair. 

Clean all parts with a suitable solvent. 

Inspect retraction rod for corrosion 4t the end bearings. 

{nspect doors for cracks, dents, worn hinges and loose brackets. 

Repairs are limited to replacement of parts and munor skin repair. o
n
o
w
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6-38. Insmllation Of Main Landing Gear Door Assembly. 
2. Position the gear door in place and secure with artaching screws. Maintin equal clearance between 

door and wing panel. 

b. Connect the retraction rod to the oleo swrut with artaching boic, washer and nut. 

6-39. Adjustment Of Main Landing Gear Doors. 

a.  Ascertain that there is an all around even clearance berween the door and wing panel when the 

door is in the retracted position. 

b. Adjust by loosening the door hinge screws in the wing panei, repositioning the door and 

retightening the screws. 

¢. The gear door actuating rods should be sdjusted so thac a nine pound weight suspended at the 

center line of the inboard edge of the door in the remracted position will creace 2 0.12$ of an inch deflection 

from che wing contour at the inboard edge of the door. 

6-40. Replacement Of Wiper Strip On Landing Gear Struss. 

a. Place the airplanc on jacks. (Refer to Jacking, Section I1.) 
b. Jack the airplane only high enough to take weight off the gear. 

¢. Release the air pressure from the suut by depressing the valve core pin undl the pressure has 

diminished. 
d. Using snap ring pliers, disengage the snap ring from the annular siot in the oleo housing and allow 

it to lay at che lower end of the piston tube along with the wiper strip retainer washer. 

c. Remove the oid wiper strip from the housing, snd clean and inspect the housing to determine that 

no pieces remain in it. 
f.  Wipe the piston tube and check it for any abrasions which may damage the new wiper. Polish the 

tube to remove any abrasions found. 

g A new wiper strip should be cut straight across, and a little longer than needed, to circle the piston 

tube. 

h. Insert the new wiper strip up into the oleo housing with the tapered edge down. Slide the retainer 

washer and snap ring up the piston tube and insert them into the oleo housing. Using snap ring pliers to 

compress the snap ring, install it into the annular slot in che oleo housing. - 

i. Inflate the oleo strut in accordance with instructions given in Oleo Scruss, Section 11, and remove 

the airplane from the jacks. 

LANDING GEAR AND BRAKE SYSTEM 
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6-41. Landing Gear Retraction System. 

6-42. Principal Of Operation. The landing gear is a tricycle type. fully retractable through an electrically 
operated retraction mechanism The retraction mechanism consists of an electric motor and transmission 
assembly. torque tube assembly. push-pull cables for each main gear and a push-pull tube to the nose gear 
Limit switches are installed in the system to shut off the motor when the gear is fully extended or retracted 
These switches also operate gear indicator lights on the instrument panel. 

The landing gear selector switch is placed in the up position activating the retraction motor which 
operates the transmission. The retraction transmission pushes the torque arms forward which pull the main 
landing gear cables and pushes the nose gear retraction tube forward. retracting the landing gear When the 
gear is fully retracted. the gear up limit switch stops the motor and the amber gear up indicator light on the 
instrument panel lights The landing gear selector switch is then placed in the down position. operating the 
motor and retraction transmission. The transmission pulls the torque arms back which pushes on the main 
gear cables and pulls on the nose gear tube extending the landing gear. When the gear is fully extended. the 
gear down switches stop the motor and the green gear down and locked indicator light on the instrument 
panel lights. 

6-43. Removal Of Gear Retraction Transmission Assembly. (Refer to Figure 6-14.) 
a. Remove the gear retraction transmission assembly by using the following procedure: 

1 Place the airplane on jacks. (Refer to Jacking, Section 11.) 
2. Roll the carpet back off the front center access panel by removing carpet attaching screws 
3 Remove front center access panel by removing attaching screws. On airplanes with Serial Nos 

24-4783. 24-4804 and up. remove the retraction transmission access door located between the two front seats 
4. Disconnect transmission motor electrical leads by sliding back the protective covering and 

uncoupling the quick disconnect terminals 
5 Place the emergency retraction release handle (18) in the full up position 
6.  Disconnect the transmission retraction spring (23) located on the left side of the transmission 

housing on models PA-24-180 and PA-24-250, Serial Nos 24-3558 and up: and PA-24-260 and PA-24-400 
On models PA-24-180 and PA-24-250. Serial Nos 24-1 10 24-3557 the retraction spring (22) is located on 
the right side of the transmission assembly connected to the brake solenoid brackets 

7 Remove the cotter pin, washer and pin attaching the transmission housing to the mounting 
bracket 

8  Remove the transmission assembly from the well. 

6-44. Cleaning, Inspection And Repair Of Gear Retraction Transmission. (Refer to Figure 6-13) 
a.  Remove the six screws attaching the transmission cover (7) to transmission housing and remove 

the cover noting the position of the mounting lug. 
b Wipe all old grease from the transmission housing and from the actuator screw (4) and screw nut 

(3) 
¢ Check the gear release arm (1) and ascertain that it will snap lock in place and will require a load of 

6to 12 pounds applied at the end of the arm to release. Adjust by spreading or compressing the arm sides at 
the round head rivets to obtain proper fit (early PA-24-180 and PA-24-250 airplanes did not have a snap lock 
arm and requires a strap to hold the arm in place) Once the arm is released. ascertain that there is no binding 
through its travel. 

ISSUED: 8/18/72 LANDING GEAR AND BRAKE SYSTEM 
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FIGURE 6-12. LANDING GEAR RETRACTION SYSTEM 
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d. Inspect the transmission screw and tube nut (2) for end and side play and ascertain that they are 
not distorted or bent. 

€. Check that the screw bearing (9) is not loose on the transmission screw or within the transmission 
housing. A loose bearing can be determined by holding the transmission and moving the screw up and 
down. This check can also be made when the transmission is installed in the airplane, with the landing gear 
partially retracted, by applying a load to the emergency extension handle and noting play. 

NOTE 

On PA-24-180 and PA-24-250 airplanes, Serial Nos. 24-1 to 24-735 
ascertain that bearing retainer Kit No. 754 219 consisting of plate, 
link, screws and nuts has been installed on the transmission. 

f.  Check for wear within the transmission by turning the transmission screw (4) by hand and noting 
end play in the transmission drive shaft (24). End play usually indicates a worn thrust bearing or a loose 
connection between the thrust bearing and drive shaft. If end play is in excess of 0.015 of an inch. the 
transmission should be replaced. } 

g The coupling (10) between the transmission and motor may become worn to a point where the 
metal inserts in the coupling protrude from the rudder, thus causing chatter. This chatter may be eliminated 
by grinding the metal inserts until they are .010 to .015 below the surface of the rubber. This grinding 
operation may be repeated until the coupling reaches a minimum diameter of 1 inch and then should be 
replaced. 

h.  Adjust the motor brake (18) (early type) by adjusting the nut on the brake support rod (22) until 
the brake disc clears the highest point on the retraction transmission coupling. Hold the brake disc firmly 
against the brake solenoid while making this adjustment. 

i.  The only adjustment required for the later type motor is to align the brake solenoid unit with the 
transmission coupling which is accomplished by adjusting the nut on the brake support rod. 

. Fill the Dura transmission housing with MIL-G-23827 grease and the Dukes transmission housing 
with Dukes No. 4 lubricant manufactured by Dukes. Duke transmission is identified by label (Dukes 
Astronautics Co.) on transmission housing. Dura transmission is identified by Part No. 1010250 stamped on 
transmission housing. 

NOTE 

Refer to Lubrication Chart, Special Instructions for specific 
lubrication instructions of landing gear transmission assembly. 

k.  Position the transmission cover on the housing and secure with screws. 

6-45. Installation Of Retraction Transmission Assembly. (Refer to Figure 6-14.) 
a.  Ascertain that the transmission is properly lubricated and position it in the transmission well. 
b.  Align the transmission mounting lug (27) with the hole in the mounting bracket (28) and secure 

with pin (12), washer and cotter pin. 

LANDING GEAR AND BRAKE SYSTEM 
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    1 RELEASE ARM 11 BEARING RETAINER PLATE 18 MOTOR BRAKE ASSEMBLY (EARLY) 

2 AELEASE TUBE (DURA TRANS ONLY) 17 BRAKE SOLENOID 

3 TRANSMISSION SCREW NUT 12 SCREW 18 MOTOR BRAKE DigC 
4 TRANSMISSION SCREW 13 UNK 18 TENSION SPRING 

& ROLL PIN STOP 14 TRANSMISSION RETRACT SPRING 20 MOTOR BRAKE ASSEMBLY (LATE) 
& TRANSMISSION PA—24-180 AND PA-24-260 21 BRAKE SOLENOID 
7 TRANSMISSION COVER SERIAL NOS 24-1 TO 24-3587 22 BRAKE SUPPORT ARM 
8 TRANSMISSION GASKET 16 TRANSMISSION RETRACT SPRING 23 TRANSMISSION MOTOR 

9 SCREW BEARING PA—24-180 AND PA-24-250 24 TRANSMISSION DRIVE SHAFT 

10 COUPUNG SERIAL NOS 24-3558 AND UP 26 RETRACT SPAING BRACKET 

PA—24:200 AND PA:24:400   
  

FIGURE 6-13. LANDING GEAR RETRACTION TRANSMISSION ASSEMBLY 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 ‘ 
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c. Attach the retraction spring (22 or 23) to the transmission and adjust the cotter pin between the spring 
and floorboard to maintain enough tension on the spring to hold the transmission away from the retraction 
torque tube during emergency gear extension. 

d. Lubricate the torque arm through bolt (13) and hook the transmission tube (19) over the bolt. 

e. Place the emergency release handle (18) in the down and locked position, locking the transmission 

tube around the through bolt. 

f. Connect the electrical leads and slide the protective covering over the terminals and tie at both ends. 

Check for proper operation and adjust. (Refer to paragraph 6-54.) 

6-46. Removal of Nose Gear Push-Pull Control Rod. (Refer to Figure 6-14.) 

a. Place the airplane on jacks. (Refer to Jacking, Section II.) 

b. Remove carpet attaching screws and roll it back off the front center access panel. 
c. Remove front center access panel by removing attaching screws. On airplanes with Serial Nos. 

24-4783, 24-4804 and up, remove the retraction transmission access door located between the two front seats. 

d. Disconnect the transmission by pulling up on the release lever. 

e. Retract the landing gear until it hangs in the neutral position, by using the emergency extension lever. 

f. Disconnect the push-pull rod (11) from the underside of the left torque arm (9) by removing the 

cotter pin, washer and pin. 

g. Disconnect the forward end of the rod at the left drag link located in the nose gear wheel well by 

] removing nut, washer and bolt. Retract the gear enough to allow removal of the attaching bolt through the 

hole provided in the nose section channel. 

h. Remove the rod by removing end bearing and pulling it through seal and nose gear wheel well. 

6-47. Removal of Main Landing Gear Push-Pull Control Cables. (Refer to Figure 6-14.) 

a. Place the airplane on jacks. (Refer to Jacking, Section II.) 

b. Remove carpet attaching screws and roll carpet back off the front center access panel. 

c. On airplanes with Serial Nos. 24-4783, 24-4804 and up, remove the retraction transmission access 

door located between the two front seats. 
d. Remove the rear seats and carpet attaching screws. 

e. Roll the carpet back and remove floor panel just aft of the retraction transmission. 

f. Disconnect the transmission by pulling up on the release lever. 
g. Retract the landing gear until it hangs in the neutral position, by using the emergency extension lever. 

I h. Disconnect the push-pull cable rod ends (7 and 8) from the torque arms (9 and 10) by removing 

attaching cotter pins, washers and pins. 

i. Remove castle nuts (3 and 4) from cables at the bulkhead aft of the retraction transmission. 

j.  Remove clamps securing cables to bottom of the fuselage. 

k. Enter through the wheel well and disconnect cable ends from upper main gear drag links by 

removing attaching nut, washers and bolts. 

Revised: 8/15/98 LANDING GEAR AND BRAKES 
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. Disconnect cables from the support brackets (36) by removing nuts (34) and washers. 

m. Remove the end bearings from the cables at the drag links by backing off the jam nuts and 

unscrewing end bearings. 
n. Slide the cable support nut (34) and washer off the cable and remove the cable by sliding it through 

the support bracket and out through the access holes in the floor. 

6-48. Cleaning, Inspection and Repair of Retraction Push-Pull Controls. 

a. Clean all parts with a suitable cleaning solvent. 

b. The push-pull rod should be inspected for the following unfavorable conditions, and compliance with 

latest revision of Piper Service Letter No. 546A. 

1. Bends in the rod and threaded portion of the end bearings. 

2. Dents in the rod. 

3. Cracks around the end bearings. 
4. Corrosion and excess wear. 

¢. The main gear push-pull cables should be inspected for the following unfavorabie conditions. 

NOTE: To properly inspect push-pull cable assemblies, disconnect the main gear 

push-pull cable ends: at the landing gear torque tube arms in fuselage; and, 
at each main gear attach point. 

Freedom of movement through the housing. 

Corrosion of cable and housing. 

Excess wear of cable and housing. 
Bends and cracks of cable threaded ends. A

N
 

d. Repair of the push-pull controls is limited to replacement of parts. 

6-49. Installation of Nose Landing Gear Push-Pull Control Rod. Install the nose gear push-pull rod 

using the following procedure: 

a. With the rod end bearing removed from the aft end of the push-pull rod, place the rod in the nose 

wheel well and slide it through the seal assembly. 

b. Attach the rod end bearing to the aft end of the rod and check both end bearings for proper thread 

engagement by sighting or inserting a piece of safety wire through the safety hole. 

c. Secure the aft end of the rod to the underside of the left torque arm at the retraction transmission with 

attaching pin, washer and cotter pin. 
d. Because of adjustment later, temporarily attach the front rod end to the left drag link clevis by 

inserting the countersunk bolt through the clevis from the left allowing sufficient clearance between drag link 

clevis and fuselage. 

e. Adjust push-pull rod per Paragraph 6-56. 

6-50. Installation of Main Landing Gear Push-Pull Control Cable. (Refer to Figure 6-14.) Install the 

main landing gear push-pull control cables using the following procedure: 

a. Ascertain that cables have freedom of movement through the housing prior to installation. 

b. Remove the end bearing from the main gear end of the cable. 

c. Install castellated nut on main gear end of the cable and insert through the access hole in the floor 

and through the cable support bracket (36). 

d. Install washers and castle nuts and attach the left gear cable (2) to the right torque arm (10) at the 

transmission with pin, washer and cotter pin. 

e. Install washers and castle nuts and place the right gear cable (1) over top the left gear cable and 

attach it to the left torque arm (9) at the transmission with pin, washer and cotter pin. 

LANDING GEAR AND BRAKES Revised: 8/15/98 

1J14



PIPER COMANCHE SERVICE MANUAL 
  

. f, Adjust the cables at the bulkhead aft of the transmission so when the castle nut (3) is tight, chree 
threads are exposed forward of the nut on the cable (1) from the right gear. One thread should show at the 
castellated nut (4) on the left gear cable (2). 

8 Phceth:adjufliqvluher(!.’»)andmlt(M)ond:eableuthedn‘li.nkendudinmujlmnut 
and end bearing. 

h. Amach the cables to the drag links wich bolts, washers and nugs. 
i. Tighten adjusting nut ar the suppore bracker. 
j.  Clamp the cables to borrom of the fuselage and spar to prevent chafing. 

NOTE 

Install conduit with minimum number of bends. Avoid bends with 

radius less than eight inches. 

k. Adjust the cables. (Refer to paragraph 6-55.) 
Operate the landing gear to check for freedom of movement. 

NOTE 

When checking the landing gear for operation on jacks, disconnect the 

retraction transmission and nose gear down lock springs. Following 

adjustment to any of the three gears in which the control tubes/rod 
. T were disconnected with aircraft on jacks, che transmission 

disconnected, ascertzin that all three gear drag links go over center and 

lock at the same time independenty of each oher. 

m. Insull floor panels and arrach with screws. 
n. Position the carpet and secure with screws. 

Install fuel selector console. 

p. Install the seacs. 

° 

6-51. Adjustment Of Landing Gear Reuraction System. 

2. After changing or adjusting any assembly of the gear or retraction system, an adjustment of it 
following component should be made. 

Example: Replacing or adjusting drag link, recheck push-pull cabie or rod adjusunent. 

Example: Shimming left nose gear drag link clevis, recheck push-pull rod. 

NOTE 

When adjusting the complete landing gear system, foilow the adjusting 

procedure, in sequence, as oudined in paragraphs 6-52 through 6-58. 
Always jack the airplane before atrempting any adjustment. 

. LANDING GEAR AND BRAKE SYSTEM 
REVISED: 4/3/78 
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6-52. Adjustment Of Landing Gear Safety Switch. 
s The landing gear safety switch iocated on the left main gear is adjusted so the switch is acruated in 

the last 0.75 of an inch of gear extension. 
b. The switch with the boot seal and adjusting rod (refer to Figure 6-9, Sketch B) is adjusted by 

placing the gear in full down position and the struc fully extended. Screw the actuator arm (41) down until 
the switch clicks on, then screw down an additional 0.187 of an inch and secure with jam nur (40). 

¢. The round switch used on aircraft without the idjusting rod and arm s adjusted by compressing 
the strut until 5.5 inches is obrained between the top of the gear fork (34) and bottom of the gear housing 

(18), then adjust the switch down until it contacts the striker plate. Secure the switch and safery. 

d. Ascertain that either switch will actuate in the last 0.75 of an inch of oleo extension. 

6-53. Adjustment Of The Gear Down Limit Switch. 
a. Before attempring any adjustment of the down limit switch, ascertain that the nose and main gear 

drag link assemblies are properly adjusted. Refer to paragraphs 6-15 and 6-34. 

b. Each main gear down limit switch arrached to the sids brace drag link assembly is adjusted by 

moving the switch toward or away from the striker plate. When the landing gear is down and locked, the 

limit switch should have broken contact. 
¢. The nose gear down limit switch located at the lefr drag link is adjusted by moving it toward or 

away from the striker plate. When che gear is down and locked, the switch should have broken conuact. 
d. Check operation of the down limit switches by the following procedure: 

1. Open landing gesr remraction motor circuit breaker. 

2. Tum on the master switch. 
3. Disconnect the retraction transmission by pulling up on the release lever and manually 

retracting the landing gear using the emergency extension lever. 

4. At the point where the green light goes out, apply rearward pressure on the nose gear and 

inward pressure on the main gear. The gear should not unlock. 

6-54 Adjustment Of Gear' Retraction Transmission Assembly. (Refer to Figure 6-14.) Adjust the 
retraction transmission by using the following procedure: 

2 Release the retraction transmission by pulling up on the emergendy release lever. 

b. Adjust the push-puil cables so the cable (1) from the right gear has three threads exposed forward 

of the castellated nut and the cable (2) from the left gear has one thread exposed forward of the castellated 

nut. (A spanner wrench may be fabricated to tighten che casvellated nuts. See Figure 640.) 

NOTE 

The main gear push-pull cables cross each other aft of the retraction 

transmission. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 
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1 PUSH PULL CABLE, RIGHT GEAR 
2 PUSH PULL CABLE LEFT GEAR 
3 CASTLE NUT 
4 CASTLE MUT 

§ CABLE ROD, RIGHT GEAR 
8 CABLE ROD, LEFT GEAR 
7 ROD END 
8 ROD END 
© LEFT TORQUE ARM, RIGHT GEAR 

10 RIGHT TORQUE ARM, LEFT GEAR 

11 PUBH PULL ROD, NOSE GEAR 
12 TRANSMISSION MOUNTING N 

I3 THRU BOLT, TORQUE ARMS 
14 TRANSMISSION SCREW 
16 TRANSMISSION BCREW NUT 
16 ROLL PIN STOP 

17 ROD END CONNECTING PIN 
18 RELEASE LEVER 
19 RELEASE TUBE 

20 TORQUE TUBE 
21 EXTENSION LEVER, EMERGENCY 

(PA-24-280 C only) 
22 TRAMSMESSION RETRALT SPRING 

PA-24-180 and PA-24-280 

SERAL NOS 24-) 1 24-3887 

23 TRANSMISSION RETRACT SPRING 
PA-24-180 snd PA-24-280 

SERIAL NOS 24-3888 end up, 
PA-24-260 and PA-24-400 

24 BRAKE ASSEMBLY 

28 MOTOR BUPPORT ROD 
28 TRANSMISSION 
27 TRANBMISSION LUG 
20 THANSMISSION MOUNTING BRACKET 
20 TRANSMISSION MOTOR 

FUSELAGE 

SKETCH A 

TYPICAL SAFETY WIRE INSTALLATION 

   

  

  

    

  

  
M324488-260 

L .62 

  

r 5 27; 26 

AlLST 

SKETCH B   

   

  

MIN 1/8" 
=MAX 1/4" 
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FIGURE 6-14. LANDING GEAR RETRACTION SYSTEM INSTALLATION 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 
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ABas 

  

    
  

FIGURE 8-15. NOSE GEAR DRAG LINK CLEVIS 

¢ Turn the transmission release tube (19) on actuator screw to mainain a distance of 10.875 inches 

berween the center of the transmission mounting pin (12) and center of the thru bolt (13) connecting the 

lower portion of the torque arms. This adjuscment should sllow approximately & (minimum of 0.125 inch) 

measured along the actuator screw (14) between the roll pin stop (16) and the screw nut (15). 

d. The cable rods (§ and 6) should be moved to approximately 1/8 inch of being full aft. 

e.” Adjust the push-puil rod ends (7 and 8) to allow their connecting pins (17) to push freely through 

the torque arm clevises (9 and 10) and rod end bearings. 

£, Check that the threads of the push-pull cable rods extend past the check holes in the rod end 

fittings, secure the rod end firting jam nuts and safety all pins. 

g Safery wire all castle nuts as shown in Figure 6-14, Sketch A. Airgraft which have lock washers 

should be safety wired in accordance with Figure 6-14, Sketch A. 

6-55. Adjustment Of Main Gear Push-Pull Cables. 

2. With the transmission assembly adjusted (refer to paragraph 6-54) and the gear down and locked, 

adjusc the push-pull cable rod end 5o the bearing hole align with the hole in the drag link. 

b. Extend the rod end fitring one half turn on an oid cabie and one complete tumn on a new cable. 

This will provide the necessary preload to absorb backlash or play in the cable. Also, it will produce a small 

amount of constant pressure, through the cable against the gear link when the gear is down and locked. 

¢. Be sure the threads of the push-pull cable extend passed the check hole in the rod end ficting. 

Tighten the jam nut against the rod end fitting and install assist spring. 

LANDING GEAR AND BRAKE SYSTEM 
REVISED: 6/25/76 
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TONQUE ARM ASEY. 
FINE ADMSTMENT SCREW 

« LIMIT gWITEN 
LIMIT SWITCN SPRiNe 

  

  
  

FIGURE 6-16. LANDING GEAR UP LIMIT SWITCH 

6-56. Adjustment Of Nose Gear Push-Pull Rod. 

2. Arttach the retraction rod clevis to the left nose gear drag link. Shims are installed between the 
clevis and drag link for correct retraction of che nose gear into the wheel well. Two methods of attachment 
of the clevis to the link have been used. . 

b. On early PA-24-180 and PA-24-250 airplanes, the clevis has a threaded stud which is screwed inco 

the link assembly (refer to Figure 6-15.) A minimum of 1/8 inch and a maximum of 3/8 inch of shims may 

be installed. Shims are supplied in sizes of .016, 0.32, 0.64 and .125. The clevis torque must be from 13 to 

40 foot pounds, properly aligned, with the counter-sunk hole side of the .064 and .125shims againstthe 
radius of the clevis stud. 

¢. On late PA-24-180 and PA-24-250, and all PA-24-260 and PA-24-400 airplanes, the clevis has a 

locking nut applied to the threaded portion of the clevis stud (refer to Figure 6-15). Shims supplied with 

this clevis are .032 only and 2 maximum of three may be installed. 

d.  With the main and nose gear down and {ocked, adjust the push-pull rod end ficring until che hole in 

the rod end bearing aligns with the hole in the clevis, then turn the rod end in one complete rum. For 

proper clearance of the clevis, install the clevis boic with the countersunk portion at the left or outboard 
side. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 
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NOTE 

With the gear in the full retracted position. check for interference at ’ 

the push-pull rod and clevis. The locknut at the rod end bearing may 

bind with the clevis and cause failure at the threaded portion of the 

end bearing. The rod end threads should be carefully examined for 

cracks When checking the landing gear for operation on jacks. 

disconnect the retraction transmission and nose gear down lock 

springs. Following adjustment to any of the three gears in which the 

control tubesirod were disconnected with aircraft on jacks. the 

transmission disconnected. ascertain that all three gear drag links go 

over center and lock at the same time independently of each other. 

e.  Check nose gear door adjustment. (Refer to Paragraphs 6-17 and 6-22.) 

6-57. Adjustment Of Gear Up Switch. 

a.  Adjust the gear up switch using the following procedure: 

. Retract the gear and check to insure that both main gear assemblies enter the whee! well 

approximately the same distance and that the nose gear enters far enough (Refer to Figure 6-16.) 

2. If the gear does not retract far enough. move the switch (3) up in its bracket and run the check 

again. On the late model airplanes. a set screw (2) is located in the left torque arm (1) for fine adjustment 

purposes. 
3 If the gear retracts too far before the motor shuts off. the switch must be moved down in its 

bracket. 
4. To determine a proper fit of the main gear. retract the landing gear. The main gear should be 

pulled snugly against the rubber stop blocks located in the wheel well. and the nose gear should fully retract 

5. Should it be found necessary to adjust the nose gear. remove or add shims at the dra% 

clevis. then readjust the push-pull rod. (Refer to Paragraph 6-56) 

6  Check nose gear and main gear door adjustment 

7. Check for proper adjustment by operating the gear and that the manual retraction handle is 

free of obstruction which could cause binding 

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYS. 
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6-58. Checking Landing Gear Remaction Load. (Refer to Figures 6-19 and 6-20.) After the landing gear 
has been lubricated and properly adjusted as described in the preceding paragraphs, check retraction load 
by using the following procedure: 

4. Place the airplane on jacks. (Refer to Jacking, Section L) 
b. With the gear fuily extended, disconnect the retraction transmission assembiy by pulling up on the 

emergency telease lever. 

¢. Partially retract the gear undil it hangs in the neurral position, by using the emergency extension 
lever. 

d  On airplanes with Serial Nos. 24-1 to 244782 inclusive and 244784 to 244803 inclusive, remove 
the red knob on the emergency extension lever and instail adapter tool, P/N 26348, on the lever with 
actaching boit forward. (Refer to Figure 6-19.) 

e. On airplanes with Serial Nos. 244783 and 24-4804 and up, remove retraction transmission floor 
place and install adapter tool, P/N 26347, in the left socket of the retraction torque tube. (Refer to Figure 

6-20.) 

f.  Ascertain that the shoulder of the adapter is seated on the extension handle or on the torque tube 

socket. 

8. Open the gear motor circuit breaker to prevent moror from running during gear check. 

h. Partially retract landing gear using adaprer and install torque wrench on adapter, aligning che 

centerline of the torque wrench with the centerline of the retraction torque tube. 

i. Turn on cthe master switch and slowly pull aft on the torque wrench compietely retracting the 
gear. 

j.  Observe rorque reading when the amber gear up indicator light initially comes on. The torque 
reading should not exceed limits given in Tabie VI-I. 

  

  

TABLE V14. TORQUE FOR EFFECTIVE WRENCH LENGTH 

EFFECTIVE WRENCH LENGTH MAXIMUM TORQUE 

(INCHES) (FOOT POUNDS) 

18 11 

16 106 

14 * 100 

12 93 

10 84         
k. If rorque exceeds the limits specified, check for the following: 

1. Insufficient lubrication, possible binding, improper adjustment and damaged parts of the 
retraction system. 

2. Check the up limit switch for proper adjustment. [t may not actuate soon enough causing the 
main gear to be pulled too hard against the rubber stop biocks, exerting excessive load on the system. The 
main gear should fit snugly against the rubber stop biocks in the wheet well. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 
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ALIGN TORQUE WRENCH WITH CENTER 

LINE OF RETRACTION TORQUE TUBE 

  

   

    

    

CENTER OF GRIP AREA OR HANDLE 
PIVOT POINT DEPENDING ON TYPE 

OF WRENCH 

ADAPTER P/N 26348-00 

       

  

x> 
EXTENSION HANDLE 

EFFEcr, 

LENGT,, ", ADAPTER 1215 RETRACTION TORQUE TUBE 
INCHgg 

MAIN GEAR PUSH-PULL CABLEZS5- [ [/l & ~ " NOSE GEAR PUSH-PULL ROD     
  

Figure 6-19 Torque Wrench and Adapter Installation 

Serial Nos. 24-1 to 24-4782 incl . 24-4784 to 24-4803 incl. 

REVISED: 11/1/82 LANDING GEAR AND BRAKE SYST. 
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ALLIGN TORQUE WRENCH WITH CENTER 

LINE OF RETRACTION TORQUE TUBE 

   

    

CENTER OF GRIP AREA OR HANDLE 
PIVOT POINT DEPENDING ON TYPE OF WRENCH 
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ADAPTER 

P/N 26347-00 

EFFECTIVE ADAPTER 
LENGTH = 12 INCHES 

=) 
RETRACTION TORQUE TUBE 

    
  

Figure 6-20. Torque Wrench and Adapter Installation 
Serial Nos. 24-4783. 24-4804 and up 
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FIGURE 6-21. LANDING GEAR DOWN SAFETY LOCK INSTALLATION 

6-59. Adjustment Of Landing Gesr Down Safety Lock. The purpose of the gear down safety lock is :0 

provide an additional means to retain the gear retraction torque tube assembly in the down position with the 

gear transmission disengaged (emergency extension condition). Landing forces are absorbed by the over 

center mechanism held in position by springs at each gear and are not intended to be transferred to the 

push-pull rod and cables. 

a. Ascertain that the landing gear is properly adjusted. ‘ 

b.  Adjust the gear down safety lock by the following procedure: 

1. Place the airplane on jacks. (Refer to Jacking, Section 11.) 

2. Disconnect the retraction transmission by pulling up on the emergency release lever. 

3. The down safety lock should be adjusted as close to the spacer (1) on the torque arm thru 

bolt (2) as possible, yet freely engage when the gear is fully extended. : 

4. To adjust the lock, remove cotter pin(7), loosen jam nut (6) and turn lock arm (4) in the desired 

direction. 
5. 1f one-half turn is needed for correct adjustment, remove bolt (10) attaching lock fitting (8) 

to the bulkhead bracket and turn fitting in the desired direction. 

6. Install fitting and spring (9) in the bulkhead bracket and secure with bolt. 

7. Tighten jam nut, install cotter pin and safety wire attachment bolt head. 

c.  Check the gear down safety lock by using the following procedure: 

1. Install the emergency gear extension lever in the torque tube socket, makingsure itis properly 

seated and fully extended. 

2. Attach an accurate spring scale (0 to 100 pound range) to the bottom of the extension lever 

knob. 
3. Pull out the gear motor circuit breaker and turn on master switch. 

4. Disengage the down safety lock and measure force on the extension lever by pulling 

horizontally aft on the spring scales until the gear downlock light goes out. 

5. Engage the down safety lock and make the same force measurement with the addition of 35 

pounds to the first measurement. 

6. The gear downlock light should remain “ON.” 

7. If the gear downlock light goes out. check adjustment of the landing gear retraction system 

per Paragraph 6-51. 

ISSUED: 8/18/72 LANDING GEAR AND BRAKE SYS& 
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« LOCKING SCREW 

» MICRO SWITCH 

+ SWITCH BRACKET 

s THROTTLE SHAFT 

s THAOTTLE LEVER 

« STRIKER BLATE 

  

      

FIGURE 6-22. LANDING GEAR WARNING SWITCH INSTALLATION 

6-60. Landing Gear Warning Switch. (Refer to Figure 6-22.) 

6-61. Removal Of Landing Gear Warning Switch. 
a. On airplanes with Serial Nos. 24-1 to 24-4782 inclusive, 24-4784 1o 24-4803 inclusive and 

PA-24-400. remove the landing gear warning micro switch, located on the throttle shaft forward of the 
instrument panel, by removing attaching nuts, washers and screws. 

b. Disconnect the electrical leads at the micro switch. 
c.  On airplanes with Serial Nos. 24-4783, 24-4804 and up, remove the landing gear warning micro 

switch, located in the throttle quadrant, by the following procedure: 
1.  Remove the left trim cover from the throttle quadrant by removing attaching screws. 
2.  Remove switch mounting nuts, washers and screws. 
3. Disconnect the electrical leads at the micro switch. 

6-62. Installation Of Landing Gear Warning Switch. 
a. On airplanes with Serial Nos. 24-1 to 24-4782 inclusive, 24-4784 to 24-4803 inclusive and 

PA-24-400, install micro switch by the following procedure: 
1. Connect electrical leads to micro switch. 
2. Install actuator and micro switch on mounting bracket and secure with screws, lockwashers 

and nuts. 
3. Adjust switch per Paragraph 6-63. 

b.  On airplanes with Serial Nos. 24-4783, 24-4804 and up, install micro switch by the following 
procedure: 

1. Connect electrical leads to micro switch. 

ISSUED: 8/18/72 LANDING GEAR AND BRAKE SYSTEM 
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2. Install insulator actustor and micro switch on quadrant piate and secure with screws, 

lockwashers and nuts. 

3. Adjust switch per paragraph 6-63. 
4. Install cover on quadrant and secure with screws. 

6-63. Adjustment Of Landing Gear Warning Switch. 

1. Adjust the landing gear waming micro switch located on the throrte shaft forward of the 

instrument panel by using the following procedure: 

b. When properly adjusted the landing gear warning homn should operare when the power is reduced 

below 10 to 12 inches of manifold pressure with the airplane in normal descenc and the landing gear 

reacted. 
1. Scarr and run up the engine with the propeiler set for high RPM. Retard the throtde undil 

approximarely 4 inches of manifold pressure on the PA-24-180, PA-24-250 and PA-24-260 and § inches of 

manifold pressure on the PA-24-400 is indicated above the desired inflight pressure. 

2. Mark the throtde shaft in some manner so that it can be returned to the proper manifoid 
pressure setring indicated during the run-up after the engine has been shut down. 

3. Place the airplane on jacks and rerract the gear. Retard the throcte to the locarion which gave 

the desired manifold pressure indication. 
4. Adjust switch on airplanes with Serial Nos. 24-1 to 24-4782 incl., 24-4784 0 244803 incl. 

and PA-24-400 by the following procedure: 
(a) With the barrery master switch on, loosen the mounting screws or set screws on the micro 

switch mounring bracket and move the bracker fore and aft undl the warning hom starts to operate. 

Tighten the mounting screws to secure the switch assembly. The switch may also be adjusted up or down to 

allow proper clearance of the micro switch button on the throtie shaft. 

5. Adjust switch on airplanes with Serial Nos. 24-4783, 244804 and up, by the following 

procedure: 

(a) Remove the left rim cover from the throttle quadranc by removing actaching screws. 

(b) With the bartery master switch on, loosen the micro switch mounting screws and move 

switch toward acruator roller, on the throtte lever, until warning hom starts to operate. Tighten mounting 

screws securing switch to quadrant plate and install cover. 

6. Operate the thrortle o ascertain that the hom operates at tht mark, and with warning horn 

operating, lower the gear to insure that the homn ceases to operate when the gear is down and locked. 

7. Remove the airplane from the jacks and flight test to insure operation of the warning horn 

when the gear is up and power is reduced below the desired manifold pressure. [f the horn fails to operate 

at the required setting, mark the throttle shaft ac the desired manifold pressure and reset micro warmning 

switch. 

LANDING GEAR AND BRAKE SYSTEM 
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FIGURE 6-23. LANDING GEAR WARNING INDICATOR 

6-64. Landing Gear Waming Indicator. (Refer to Figure 6-23.) 

6-65. Removal Of Landing Gear Waming Indicator. PA-24-260 Optional and PA-24-400. 
a.  To remove the landing gear waming indicator. located on the top of the instrument panel. remove 

the four attaching screws and finishing washers. 
b.  Back off the set screws attaching the control cables to the indicator plate and link. 

6-66 Installation Of Landing Gear Warning Indicator. 
a.  Lubricate the control cables and break away ball at the throttle with Sil-Glyde compound. 
b Attach the throttle cable to the indicator plate and secure with set screw. 
c¢.  Connect the landing gear cable to the indicator link arm and secure with set screw. 
d  Attach the assembly to the top of the instrument panel with screws and finishing washers 

6-67 Adjustment Of Landing Gear Waming Indicator. 
a  To adjust the gear warning indicator. place the airplane on jacks. (Refer to Jacking. Section 11 ) 
b.  Locate the operating mechanism and adjustment points under the indicator door. 
¢.  Adjust the plate attached to the landing gear cable so flag will not start down until nose gear is 

within its last 25% of extension 
d Adjust the plate attached to the throttle cable to allow the flap to pop up when the manifold 

pressure reaches between 10 to 12 inches on the PA-24-260 and 12 to 14 inches on the PA-24-400. 
e.  Lock plates with set screw. 
t.  Flight test airplane to make any final adjustments 

ISSUED: 8/18/72 LANDING GEAR AND BRAKE SYSTEM 
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GREASE SEAL FELT 12 BOLT 

   1 
2 
3 

10 : 
e     

  

FIGURE 6-24. NOSE WHEEL ASSEMBLY 

6-68. Removal And Dissssembly Of Nose Wheel. (Refer to Figure 6-24.) 

2 Place the airplane on jacks. (Refer w Jacking, Section I1.) 

b. To remove the nose wheel, remove the axie tie rod nut, tie rod and axie plugs. Inserr 2 1.437 inch 

diameter tube into the fork and tap out the axie from the wheel assembly. 

c. Flex the fork enough to remove the wheel spacers and to allow the wheel to clear the fork 

assembly. 

d. The wheel may be disassembied by deflating the tire and removing the screws (8) securing the 

grease seal retainers (5). 
e. Remove the retainers and bearing cones (4). 
f. Remove the bolts (12) securing the wheel halves and separate them. 

§. The bearing cups (3) should be removed only for replacement and may be removed by tapping 

evenly from the inside of the wheel 

6-69. laspection Of Nose Wheel Assembly. 

Visually check all parts for cracks, distortion, defects and excess wear. 

Check tie boits for looseness or failure. 

Check internal diameter of felt grease seals. Replace the felt grease seal if surface is hard or gricry. 

Check tire for cuts, internal bruises and deterioration. 

Check bearing cones and cups for wear and pirting and relubricate. 

Repiace any wheel casting having visible cracks. ™
o
 

a
0
 
o
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6-70. Assembly And Installation Of Nose Wheel. (Refer to Figure 6-24.) 

a. Ascerrain that the bearing cup (3) in each wheel half is properly instailed. Install the tire and join 
the two wheel halves. Install the through bolts (12) with the nuts (10) to the wheel valve stem side, torque 
to the specification given on the wheel and inflate the dire. 

b. Lubricate and install bearing cones (4). 

¢ Install grease seals (6) and retainers (5) and secure with screws (8). 

d. Flex the fork enough co allow for the installation of the wheel and spacer tubes. Insert the axle 

tube, fork caps and tie bolt. Adjust the e boir nut to allow the whee! to turn free yet aot fit loose on the 
axie. 

6-71. Removal And Disassembly Of Main Wheel. (Cleveland) 
a. Place the sirplane on jacks. (Refer w Jacking, Section [1.) 

b. Remove the four bolts joining brake cylinder and lining back place assembly and remove the brake 
assembly. 

<. yOn PA-24-180 and PA-24-250 airplanes, remove and disassembie the wheel as follows (refer to 
Figure 6-25): 

1. Remove the axie te rod nut, tie rod and axie plugs. 

2. Insert a 1.875 inch diamerer tube into the fork and tap ourt the axle from the whee!l assembly. 

3. lnsert a2 prying tool between the side of the fork assembly and wheel and apply enough 

pressure on the fork to allow the wheel to clear the fork assembly. 

4. The wheet may be disassembled by using the following procedure: 

(2) Deflate the dre and remove the grease seal retainer (5) by removing the atraching screws 
(8). 

{b) Remove the bearing cones (4). 

(c) Remove the bolts (12) securing the wheel halves together. 

(d) The bearing cups (3) should be removed only for replacement and may be removed by 
tapping evenly from the inside. 

d. On PA-24-260 and PA-24-300 airpianes (Cleveland) PA-24-200 and PA-24-400, remove and 
disassembic the wheel as follows (refer to Figure 6-26): 

1. Remove the axle dust cover by removing attaching screws. 

2. Remove the cotter pin and axle nut and slide the wheel off the axie. 

3. The wheel may be disassembled by deflating the tire and removing the snap rings (10) securing 
the grease seals (6) and seal retainers (5). 

+. Remove the beanng cones (4) and remove the bolts (7) securing the wheel halves. 
5. The bearing cups (3) should be removed only for repiacement and may be removed by tapping 

evenly from che inside of the wheet. 

LANDING GEAR AND BRAKE SYSTEM 
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MINIMUM THICKNESS 

DISC P/N 159-01 = 225 
DISC P/N 164-09 = 227 
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to obtain average 
  

1. OUTER WHEEL HALF 8. SCREW 
2. INNER WHEEL HALF 8. WASHER 
3. BEARING CUP 10. NuT 
4. BEARING CONE 11. WASHER 
5. GREASE SEAL RETAINER 12 BOLT . 
8. GREASE SEAL, FELT 13. BRAKE DISC 
7. WASHER   
  

6-72. 
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6-73. 

a. 

b. 

c. 

wheel 

d. 

Figure 6-25. Main Wheel Assembly (Cleveland) PA-24-180 and PA-24-250 

Inspection of Wheel Assembly. 

Visually check all parts for cracks, distortion, defects and excess wear. 

Check tie bolts for looseness or failure. 

Check internal diameter of felt grcase seals. Replace the felt grease seals if surface is hard or gritty. 

Check tire for cuts, internal bruises and deterioration. 

Check bearing cones and cups for wear and pitting and relubricate. 

Replace any wheel casting having visible cracks. 

Assembly and Installation of Main Wheel. (Cleveland) 

Ascertain that the bearing cup (3) in each wheel half is properly installed. 

Install tire and join the two wheel halves. 

Insert thru bolts (12) with bolt heads on the brake disc side and torque to specifications given on the 

and inflate tire. 

Lubricate the bearing cones (4) and install bearings, grease seals (6) and retainers (5). Secure 

retainers with screws or snap rings. 

LANDING GEAR AND BRAKES Revised: 8/15/98 
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FIGURE 8-26. MAIN WHEEL ASSEMBLY (CLEVELAND) PA-24-280 and PA-24-400 

¢.  OnPA-24-180 and PA-24-230 airplanes, install the wheel s follows (Refer to Figure 6-25): 

1. The wheel may be installed by flexing the fork enough to aillow for instailation of wheel and 
spacer tubes. 

2. [nserx the axle tube, fork caps and tie bolt. 

3. Adjust tie bolt nut to allow the wheel to turn freely yet not fit loose on the axle. 

f.  OnPA-24-260 and PA-24~400 airplanes, install the wheei as follows (Refer to Figure 6-26): 

1. Slide the wheel on the axie. 

2. Tighten the axie nut to allow the wheel to turn freely yet not fit loose on the axle. 
3 Safety the axie nut and install dust cover. 

g- Insuall the brake assembly by positioning the brake lining back plates berween the wheel and brake 
disc and the brake cylinder on the torque plate. Insert the spacer block and shim between the back plates 
and cylinder. and install the four bolts to secure the assembly. If the brake line was disconnected, reconnect 
the line and bieed the brakes. (Refer co paragraph 6-88.) 

6-74. Removal And Disassembly Of Main Gear Wheel. (Goodrich)PA-24-300 (Refer to Figure 6-27 ) 

2. Toremove the wheel assembly, remove the snap (12) secuning the dust cover (11), remove the dust 
cover 

b Remove the cotter pin and axle nut. The wheel may be removed from the axle with the brake disc 
remaining with the brake assembly. 

LANDING GEAR AND BRAKE SYSTEM 
Revised: 9°10:79 
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FIGURE 6-27. MAIN WHEEL ASSEMBLY (GOODRICH) PA-24-400 

c. To disassembie the wheel, deflare the tire, remove the snap ring (10) securing the grease seals (6) 

and seal retainers (5). . 

d. Remove the bearing cones (4) and remove the bolts (7) securing the wheel halves. 

e. Pull the wheel halves apart. 

f. The bearing cup (3) and heli<oil (13) should be removed only for replacement. The bearing cup 

may be removed by tapping evenly from the inside of the wheel. ' 

6-75. Inspection Of Wheel Assembly. 

Visually check all parts for cracks, distortion defects and excess wear. 

Check tie bolts for looseness or failure. 

Check internal diameter of feit grease seals. Replace the felt grease seals if surface is hard or gricry. 

Check tire for cuts, internal bruises and deterioration. 

Check bearing cones and cups for wear pirting and relubricate. 

Replace any wheel casting having visible cracks. 

. Brake disc should not necessarily be removed from service because of circumferential grooving. 

Grooves with a total width under 3/8 inch are permissible. 

h. Inspect the brake disc retainer spring and torque key for wear and damage. 

™
o
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n
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6-76. Assembly And Installation Of Main Wheel. (Goodrich) PA-24-400 (Refer to Figure 6-27) 
a  Toassemble the main wheel. mount the tire and tube on the wheel and inflate the tube slightly 10 

prevent pinching 
b.  Install the tie bolts (7). instruction plate washers and nuts and torque the bolts to the specification 

given on the instruction plate. 
Ascertain that the bearing cup (3) is properly installed. 
Lubricate the whee! bearings (4) and install with the grease seals (6) and seal retainers (5) 
Install the torque key (14). disc retainer (15) and safety 
Install wheel assembly on axle and secure with nut and cotter pin 
Install dust cover (11) and secure with snap ring (12) w

=
n
s
a
o
 

6-77 Brake System. 

6-78. Removal And Disassembly Of Whee! Brake Assembly. (Cleveland) PA-24-180 and PA-24-250. Serial 
Nos. 24-1 to 24-3295 (Refer to Figure 6-28.) 

a. Toremove the brake assembly, disconnect the brake line from the brake cylinder (12) and cap it 
to prevent contamination. 

b Remove the four cap bolts (22) that join the brake cylinder housing (12) and the lining back plate 
assemblies (2) Remove the back plates from between the brake disc and wheel 

¢ Slide the brake cylinder housing from the torque plate. 
d.  Remove the adjustment nut (21) and washer and the retraction spring (19) and sleeve (18) from 

the cylinder housing. 

e Slide the pressure plate (7) and lining off the anchor bolts (11) of the cylinder housing. 
f  The pistons (8) may be removed by injecting low air pressure in the cylinder fluid inlet and forcing 

the pistons from the housing 
g The lining (6) can be removed from the pressure plate (7) and back plate (2) by removing the 

attaching rivets 

6-79. Cleaning, Inspection And Repair Of Wheel Brake Assembly. 
a  Clean the assembly with a suitable solvent and dry thoroughly. 
b Check the walls of the cylinder housing and pistons for scratches, burns. corrosion, etc., that may 

damage O rings. 
¢ Check the general condition of the brake bleeder screw and lines. 
d  Check the brake disc for grooves. scratches or pits. A single groove or isalated grooves up to 031 

of an inch deep would not necessitate replacement. but a grooving of the entire surface would reduce lining 
life and should be replaced Should it be necessary 1o remove the wheel disc. refer to Paragraph 6-87. 

e. Lining may be removed from the backing plates by drilling or punching out the old rivets. and 
installing a new set using the proper rivets and a rivet set that will properly stake the lining and form a correct 
flair of the rivet. 

NOTE 

Linings should be replaced when the thickness of any one segment is 
3 32 inch or less. or the lining is worn uneven. 

ISSUED: 8/18/72 LANDING GEAR AND BRAKE SYSTEM 
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FIGURE 6-28. BRAKE ASSEMBLY (CLEVELAND) PA-24-180 and PA-24-250, 
Serial Nos. 24-1 to 24-3295 

6-80. Assembly And Installation Of Wheel Brake Assembly. (Cleveland) PA-24-180 and PA-24-250. Senial 

Nos. 24-1 10 24-3295 (Refer to Figure 6-28.) 

a. Lubricate the piston “O" rings with fluid MIL-H-5606 and install on pistons (8). Slide the pistons 

in cylinder housing (12) until flush with surface of housing. 

b  Slide the lining pressure plate (7) with retraction cylinder (9) onto the anchor bolts (11) of the 

cvlinder housing and install retraction sleeve (18). spring (19). washer (20) and adjusting nut (21) 

c.  Slide the cylinder housing assembly on the torque plate of the landing gear. 

d. Position the lining back plates (2) between the wheel and brake disc Insert the spacer block (5 

between the back plates and cylinder housing, and install the four bolts (22) to secure the assembly and 

safety 
e  Connect the brake line to the brake cylinder housing 

f.  Bleed the brake system as described in Paragraph 6-88 

NOTE 

Replacement brake linings should be conditioned as follows' 

1. For Cleveland brake nos. 30-12 and 3041, perform a minimum 

of six light pedal effort braking applications from 25 to 40 mph 

allowing the brake discs to partially cool between stops. 

2 For Cleveland brake No 30-23. perform three consecutive 

hard braking applications from 45-50 mph without allowing 

the brake discs 1o cool substantially between stops. 

REVISED: 4/10/81 LANDING GEAR AND BRAKE S&M 
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6-81. Removal and Disassembly of Wheel Brake Assembly. (Cleveland) PA-24-180. PA-24-250. Serial 
Nos. 24-3296 and up and PA-24-260 and PA-24-400 (Refer to Figure 6-29 ) 

a  To remove the brake assembly, first disconnect the brake line from the brake cylinder and cap it 
to prevent contamination. 

b Remove the four cap bolts (1) that join the brake cylinder housing (3) and the lining back plate 
assemblies (12) Remove the back plates from between the brake disc and wheel. 

c.  Slide the brake cylinder housing from the torque plate (13). 
d.  Slide the pressure plate (7) and lining (8) off the anchor bolts (14) of the cylinder housing. 
e.  The pistons (5) may be removed by injecting low air pressure in the cylinder fluid inlet and forcing 

the pistons from the housings. 
f The lining (8 and 11) can be removed by prying it from the pressure plate and back plates 

6-82. Cleaning, Inspection And Repair Of Wheel Brake Assembly. 
a. Clean the assembly with a suitable solvent and dry thoroughly 
b.  Check the walls of the cylinder housing and pistons for scratches. burrs. corrosion. etc.. that may 

damage “O™ rings. 
c.  Check the general condition of the brake bleeder screw and lines. 
d.  Check the brake disc for grooves. scratches or pits. A single groove or isolated grooves up to 031 

of an inch deep would not necessitate replacement. but a grooving of the entire surface would reduce lining 
life and should be replaced Should it be necessary to remove the wheel disc, refer to Paragraph 6-87 

€  The old lining can be removed by prying it from the back plate and pressure plate and a new lining 
snapped into place. 

NOTE 

Linings should be replaced when the thickness of any one segment is 
3/32 inch or less. or the lining is worn uneven. 

6-83 Assembly And Installation Of Wheel Brake Assembly. (Cleveland) PA-24-180. PA-24-250, Serial Nos. 
24-3296 and up. PA-24-260 and PA-24-400 (Refer to Figure 6-29.) 

a.  Lubricate the piston “O" rings (4) with fluid M1L-H-5606 and install on piston(5). Slide the pistons 
in cylinder housing (3) until flush with surface of housing. 

b Slide the lining pressure plate (7) onto the anchor bolts (14) of the housing. 
c.  Slide the cylinder housing assembly on the torque plate (13) of the landing gear. 
d  Position the lining back plates (12) between the wheel and brake disc. Insert the spacer block (9) 

between the back plates and cylinder housing. and install the four bolts (1) 1o secure the assembly and safety. 

NOTE 

Install a shim (10) between the spacer block and line backing plates 
on PA-24-400 only. 

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYSTEM 
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FIGURE 6-29. BRAKE ASSEMBLY (CLEVELAND) PA-24-180 and PA-24-250, 
Serial Nos. 24-3296 and up, PA-24-260 and PA-24-400 

e. Connect the brake line to the brake cylinder housing. 

f Bleed the brake system as described in Paragraph 6-88. ‘ 

NOTE 

Replacement brake linings should be conditioned as follows: 
1. For Cleveland brake nos. 30-12 and 3041, perform a min- 

imum of six light pedal effort braking applications from 25 to 
40 mph allowing the brake discs to partially cool between 

stops. 
2 For Cleveland brake No. 30-23. perform three consecutive 

hard braking applications from 45-50 mph without allowing 

the brake discs to cool substantially between stops. 

6-84 Removal And Disassembly Of Wheel Brake Assembly. (Goodrich) PA-24-400 (Refer 1o Figure 6-30 ) 

a. To remove the brake assembly first disconnect the brake line from the cylinder housing (7) at the 

line fitting 
b  Remove the three bolts (15) joining the cylinder housing (7) to the torque plate (1) and remove the 

brake disc (4) and cylinder housing. 

c Remove the lining carrier (3) and insulator (2) from the torque plate and cylinder housing 

d  The pistons (5) may be removed by injecting low air pressure in the cylinder fluid inlet and forcing 

the pistons from the housing. 

6-84a. Wear Limit Check. (Goodrich) This check is made with the parking brake set. (Refer to Figure 6-30a ) 

Any brake which shows this worn condition should be overhauled within the next five landings. g 

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYST 
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FIGURE 8-30. BRAKE ASSEMBLY (GOOORICH) PA-24-400 

6-85. Cleaning, [nspection And Repair Of Wheel Brake Assembly. 
Clean all pares in 2 suitable cleaning soivent. 
Check the piston housing, pistons and torque plate for cracks. 
Check che insulators for cracks ot britreners. 
Inspect the cylinder walls for scracches or burrs that might allow “O” ring damage or leakage. 

e. Check the brake disc for grooves, scratches or pits. A single groove or isolated groove up to .031 of 
an inch deep would not necessitare replacement but a grooving of the entire surface would reduce lining life 
and should be replaced. 

f. Lining can be removed by lifting it from the insulator and can be repiaced by placing the aligning 
pin through the insularor and into the cylinder housing or torque plate. 

a
p
g
o
p
 

NOTE 

Linings should be replaced if a total thickness of lining and carrier is less 

than 0.130 inch. 

6-86. Assembly And Installacion Of Wheel Brake Asembly. (Goodrich)PA-24-400 (Refer to Figure 6-30.) 
a. Lubricare the “O" rings (6) with MIL-H-5606 hydraulic oil and instail on the pistons (). 

b. Slide the pistons in the cylinder housing (7) undl flush with the housing. 
c. Install the insulators (2) and lining carriers (3) on the cylinder housing (7) and torque plate (1). 

LANDING GEAR AND BRAKE SYSTEM 
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FIGURE 8-31. REPLACING BRAKE DISC 

Slide the brake disc (4) on the wheel and position the cylinder housing against the disc. 

Secure the cylinder housing to the torque plate with the 3 cap bolts (15) and safery. 
Connect the brake line to the brake cylinder housing. 

Bleed the brake system as described in paragraph 6-88. @ 
e 

e 

NOTE 

The first three or four brake applications, after brake relining, shouid be 

moderate o allow the resins in the lining to bum out siowly. The 

burning out or resins is aiso the determine factor in the useful life of the 

brake lining and if high speed stops are avoided. whenever possible, 

brake lining life and brake performance will be considerably improved. 

6-87. Replacement Of Wheel Brake Disc. (Cleveland)(Refer to Figure 6-31.) 

Rivered Brake Disc. 

2. Remove eight rivers amtaching brake discs to inner wheel half by chiseling off heads inside drum 

and punching them out. 

b. Place wheel half assembly into boiling water for $ minutes and remove disc from wheel casting by 

use of pry bars. 

c. Clean casting thoroughly and apply heavy coat of zinc chromate paint in brake disc recess. 

d. Place wheel casting into boiling water for a few minutes, remove and insert new replacement brake 

disc into the expanded wheel. Ascerrain that brake disc is properly seated in recess in wheet half. 

e. Clamp wheel half and brake disc assembly in vise and locate eight 3/16 inch drill, dnil chrough disc 

with an 11/64 inch drill, and then re-drill with a 3/16 inch drill. 

f. Rivet wheel haif to brake disc with eight AN425 AD6-7 rivets. Set river from both ends to be 

cerrain rivet has propery filled the hole and file rivet heads flush with tire seat and paint. 

LANDING GEAR AND BRAKE SYSTEM 
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FIGURE 6-32. BLEEDING BRAKES 

Non Riveted Brake Disc. 

a. Place whee! half assembly into boiling water for § minutes and remove disc from wheel casting by 

use of pry bars, 

b. Clean casting thoroughly and apply heavy coat of zinc chromate paint in brake disc recess. 

¢. Place wheel casting into boiling water for 3 few minutes, remove and insert new replacement brake 

disc into the expanded wheel. Ascertain that bolt holes are ligned and brake disc is properly seated. 

6-88. Bleeding Procedure. (Refer to Figure 6-32.) If the brake line has been disconnected for any reason, it 

will be necessary to bleed the brake and line as described below. 

a.  Place a suitable conuiner at the brake reservoir to collect fluid overflow. 

b. Remove the rubber bieeder firting cap located on the botvom of the brake unit housing on the 

landing gear. 

c. Slide 2 hose over the bleeder firting, loosen the fitring one rurn and pressure fill the brake system 

with MIL-H-5606 fluid. 

NOTE 

Bv watching the fluid pass through the plastic hose at the top of the 

brake reservoir, it can be determined whether any air has entered the 

system, [f air bubbles are evident, filling of the system shall be 

continued undil all of the air is out of the system and a steady flow of 

fluid is obtained. 

Tighten bleeder fitzing and remove the hose. Check brakes for proper pedal pressure. 
Repear this procedure on the other gear. 

f.  Drain excess fluid from reservoir to Fluid Leve! line with a syringe. 

LANDING GEAR AND BRAKE SYSTEM 
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INSPECT BUSHING #80022.96 

FOR WEAR 

1 PARKING BRAKE CABLE 
2 RESERVOIR 

3 PARKING BRAKE HANDLE 
4 BRAKE HANDLE 

5 PARKING BRAKE VALVE 
6 MASTER CYLINDER CONTROL CABLE 
7 RETURN SPRING 

8 
9 
o 

INSPECT CABLE #21077-00     
FOR FRAYING MASTER CYLINDER 

LEFT WHEEL BRAKE LINE 
SKETCH A 10 RIGHT WHEEL BRAKE LINE     
  

FIGURE 6-33. BRAKE SYSTEM INSTALLATION PA-24-180 and PA-24-250 

Serial Nos. 24-1 to 24-2174 incl, 24-2176 to 24-2298 incl. . 
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e MIGHT WHIEL BAAKE LINE 

. BRAKE CYLINDER UPPER MOUNTING BOLT (AN23-31) 

. BRAKE CYLINDER UPPER MOUNTING BOLT (P.A.C. #2722¢) 
« BUSHING (P.A.C. BE0022- 119} 

o BUSHING (P.A.C. ¥14976-04) 
. FLEXIBLE HOSE 
. BRAKE CYLINDER ABSEMSBLY 

2869 
FLUID RESEAVOIR 
RIGHT PARKING BRAKE CONTROL CABLE 
LEFT PARXING BRAXE CONTROL CABLE 
RIGHT MASTER CYLINDER 
TORQUE TUBE 
RIGHT CONMECTING NOD 
RIGHT RUDDER PEDAL 
LEFT MASTER CYLINDER 
LEFT CONNECTING ROD 
PARKING BRAKE HANDLE 
BRAKE PEDAL 
SRAKE HANDLE 
LEFT WHEEL BRAKE LINE 

  
  

FIGURE 6-34. BRAKE SYSTEM INSTALLATION PA-24-180 and PA-24-250 
Serial Nos. 24-2175, 24-2298 and up, PA-24-260 and PA-24-400 
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6-89. Brake Master Cylinder. (PA-24-180, PA-24-250, Sevial Nos. 24-1 to 24-2174 incl. and 24-2176 w0 

24-2298 incl.) 

6-90. Remaval Of Brake Master Cylinder. 
a  Access to the brake cylinder is gained through a removable portion of the floor board, locazed in 

front of the pilot’s seat. ’ 
b. Remove attaching screws and roll back the carpet from in front of the sear. 

c. Remove the panel located to the left of the nose wheel housing by removing the actaching screws. 

d. Disconnect the inlet supply line at the top of the cylinder and drain the fluid from the reservoir 
into a suitable container. 

e. Disconnect the pressure line ar the bottom of the cylinder and allow the fluid to drain from the 

cylinder. 
f. Disconnect the cylinder rod from the beilcrank by removing the cotrer pin, washer and pin. 

g Remove the master cylinder from its bracket by removing the artaching correr pin, washer and pin. 

6-91. Disassembly Cleaning, Inspection And Repsir Of Brake Master Cylinder. (Refer to Figure 6-35.) 
2. Disassembie the master cylinder by removing the snap ring (3) at the top of the cylinder and 

extracting the plunger assembly from the housing. 
b. Remove the piston bead (11), spring pin (13) and bushing (8) from the rod (7) by driving out the 

roll pin (9). 
c. Slide cap from piston rod. 

d. Clean all parts in 2 suitable solvent. 
e. Replace all worn parts. 

6-92. Assembly Of Brake Master Cylinder. (Refer to Figure 6-35.) 

a. Lubricate with hydraulic fluid and install the inner and outer ““O” rings (4 and 6) on cap and slide 

assembly on piston rod (7). 

Slide the bushing (8) over the rod and the piston head (11) over the spring pin (13). 
Insrall “O" ring {10) on end of piston rod. ' 
Insert the spring pin (13) into the rod and secure with roll pin (9). 

Install spring (14) on end of spring pin. 

Slide the plunger assembly into the cylinder housing and secure with snap ring (3). 

e
 
a
0
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6-93. Installacion Of Brake Master Cylinder. (Refer to Figure 6-34A.) 

a. Positon the cylinder in its mounting bracket and insert the upper mounting clevis bolt from the 

inboard side of each cylinder as shown in Figure 6-34A, and secure with washer, nut and cortter pin. 

WARNING - 

The upper mounting clevis bolts must be insalled as shown in Figure 

6-34A. 

  

b. Insert the parking brake cable through the bushing in the actuarting arm and secure with set screw. 

¢. Clamp the cable housing to the upper part of the cylinder assembly. 

d. Connect the brake fluid lines to the cylinder fictings. 
e. Bleed the brake system per instructions given in paragraph 6-88. 

Asse 
SHORTEST SUSHING INSOARD 

WARNING 
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FIGURE §-34A. BRAKE CYLINDER INSTALLATION 
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FIGURE 6-35. BRAKE MASTER CYLINDER PA-24-180 and PA-24-250 
Serial Nos. 24-1 to 24-2174 incl., 24-2176 o 24-2298 incl. 
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6-94. Removal Of Parking Brake Valve. 
On airplanes with Serial Nos. 24-1 to 24-2201 incl. the parking brake valve is located on the aft side of 

the firewall near the left side of che fuselage. 
a. Remove the valve by disconnecting the brake lines at vaive and removing artaching nut, bolts and 

washers, 
b. Disconnect the control cable from the valve lever. 

On airplanes with Serial Nos. 24-2202 to 24-2298 the parking brake valve is located under the floor 

panel at the left set of rudder pedals. 
2. Remove attaching screws and remove carpet and access panel from in front of the pilot's seat. 

b. Disconnect control cable from valve arm. 
c. Disconnect brake lines from vaive. 
d. Remove valve from channel by removing nut, washers and bols. 

6-95. Dissssembly Of Parking Brake Valve. (Scotr) 
Remove the valve seat and 0" ring from the vaive body. 

Remove the dnerman nut from the rivet artaching the arm to the valve stem and remove rivet. 

Slide the valve stem out of the vaive body. 

Remove the spacer and “O" ring from the vaive body. p
n
e
o
r
 

6-96. Clanml. Inspection And Repair Of Parking Brake Valve. (Scott) 
Clean all parts in a suitsble cleaning soivent. 

Inspect threads for damage. 

Inspect the valve and seat for damage or wear. 
Repair is limired to replacement of pares. p

o
g
w
’
 

6-97. Assembly Of Parking Brake Valve. (Scott) 
a. Lubricate “*O" rings with brake fluid before assembly. 
b. Insert the valve stem into the valve body and install “O" ring and spacer. 
¢. Secure stem to actuating arm with rivet washers and tinerman nut. 

d. Place “0O" ring on valve seat and install in valve assembly. 

6-98. Disassembly Of Parking Brake Vaive. (Hoof) 
2. Remove tinerman nut, washers and rivet attaching lever to valve szem. 

b. Remove the end firting from valve body and withdraw piston assembly. 

6-99. Cleaning, Inspection And Repair Of Parking Brake Valve. (Hoof) 

a. Clean ail parts in a suitabie cleaning solvent. 

b. Inspect vaive body for scrarches or burrs. 

c. Inspect piston for scratches, burrs or damage. 

d. Repairs are limited to replacement of parts. 

LANDING GEAR AND BRAKE SYSTEM 
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FIGURE 6-35. PARKING BRAKE VALVE 

6-100. Assembly Of Parking Brake Valve. (Hoof) 

Lubricate “O" rings with brake fluid before assembly. 
Place “O" rings on piston and insert piston into valve body. 
Armach piston to the lever with rivet, washers and tinerman nut. 
Install gasker and end firting on vaive assembly. a

n
g
p
 

6-101. Insuallacion Of Parking Brake Vaive. 
2. On airplanes with Serial Nos. 24-1 to 24-2201 indl., position pukmg brake valve on the aft side of 

the firewall near the left set of rudder pedals. 

- b. Connect control cable to valve lever. 
¢.  Secure valve to firewall with boits, washers aad nuts. 

d. Connect brake lines to vaive. 

e. On airplanes with Serial Nos. 24-2202 to 24-2298, posidon valve on floor board channei under the 

lefr set of rudder pedals. 
f. Artach control cable to valve lever. 
g. Secure valve to channel with bolts, washers and nurs. 

h. Connect brake lines to valve. 

i.  Bleed the brake system. (Refer to paragraph 6-88.) 

LANDING GEAR AND BRAKE SYSTEM 
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6-102. Removal Of Brake Cylinder. PA-24-180 and PA-24-250, Serial Nos. 24-2175. 24-2298 and u;. ! 

PA-24-260, PA-24-400 
a. Disconnect the upper and lower brake lines from the cylinder and cap the lines to prevent leakage 

or drain the fluid from the reservoir and cylinder. 

b. Remove thecylinder from its attachment fittings by removing the attaching cotter pins. nuts, washer 

and clevis bolts 
¢. Remove parking brake cable from cylinder by removing attaching clamp at the top of the cylinder 

and loosening the set screw and pulling the cable from the arm. 

6-103 Disassembly Of Brake Cylinder. (Refer to Figure 6-37) 

a. Loosen the gland packing nut {7) and slide the piston rod assembly (8) out of the cylinder assembly 

(15). 
b Remove the snap ring (14) at the bottom of the piston rod assembly and slide off bushing (13). 

spring (12), piston (10). washer (9). packing nut (7) and spring (4). 

c.  Remove the nut (24), washer (23). spring (22). bushing (21) and “O™ ring (20) attaching the parking 

brake arm (25) to the cylinder housing (15) 

d. Remove the lower fluid line fitting (19) and pull out the spring (18). “O™ ring (17) and valve (16) 

6-104. Cleaning, Inspection And Repair Of Brake Cylinder. 

Clean the cylinder parts with a suitable solvent and dry thoroughly. 

Inspect the interior walls of the cylinder for scratches. burrs. corrosion, etc. 

Inspect the general condition of the fitting threads of the cylinder. 

Check the piston and valve for scratches. burrs. corrosion, etc. 

e.  Repairs to the cylinder are limited to polishing out small scratches, burrs. etc.. and replacing valve 

washer, seal and “O™ rings ‘ 

6-105. Assembly Of Brake Cylinder. (Refer to Figure 6-37) 

a
n
o
p
 

NOTE 

Use a small amount of hydraulic fluid (M1L-H-5606) on the “O™ring 

and component parts to prevent damage and ease of handling 

during reassembly. 

a  Install the O™ ring (17) on the parking valve (16) and insert it into the cylinder housing 

b. Install spring (18) and fluid line fitting (19). 

¢ Slide the actuating arm (25) into the cylinder housing and install *O" ring (20). bushing (21). 

spring (22). washer (23) and secure with nut (24). 

d  Insiall “O" ring on inside (5) and outside (6) of gland packing nut (7). 

e.  Slide spring, gland packing nut (7). washer (9). piston (10) with *O" ring (11). spring (12) and 

bushing (13) on piston rod (8) and secure with snap ring (14). 

f.  Insert the piston rod assembly into the cylinder assembly and tighten gland nut. 
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FIGURE 6-37. BRAKE MASTER CYLINDER PA-24-180 and PA-24-250, 
Serial Nos. 24-2175, 24-2299 and up, PA-24-260 and PA-24-400 
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4106, Instllation Of Brake Master Cylinder. (Refer to Figure 6-37A.) . 
a. Position the cylinder in its mounting bracket and insert the upper mounting clevis bolt from the 

inboard side of each cylinder as shown in Figure 6-37A, and secure with washer, nut and cotter pin. 

WARNING 

The upper mounting clevis bolts must be instailed as shown in Figure 

6-37A. 

b. Insert the parking brake cable through the bushing in the actuating arm and secure with set screw. 

¢ Clamp the cable housing to the upper part of the cylinder assembly. 

d. Connect the brake fluid lines to the cylinder fitrings. 

e. Bleed the brake svstem per instructions given in paragraph 6-88. 
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FIGURE 6-37A. BRAKE CYLINDER INSTALLATION 
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TABLE VI41. TROUBLESHOOTING CHART 

(LANDING GEAR AND BRAKE SYSTEM) 
  

Trouble Cause Remedy 
  

Landing gear reracton 

system fails to operate. 
Gear motor circuit breaker 

open. : 
Wire broken on saf 

switch. 

Transmission notor as- 

sembly inoperative. 

Transmission motor as- 

sembly burned out. 

Gear motor ground circuit 
open. 

Reser circuir breaker. 

Check safety switch and 
wire connection. 

Check wiring at transmission 

motor assembly. 

Replace transmission motor 

assembiy. 

Check ground wire to 
fuseiage. 

  

  

  

Landing gear up limit 

switch out of adjust- 

ment. 
Gear indicator lights 

circuit breaker open. 

Warning horn fails to Microswitch at throctle Adjust microswitch. Refer 
operate when throttle out of adjustment. o Paragraph 6-63. 

is closed and landing 
gear is retracted. 

Nose gear down limit switch Check wires and replace 

inoperacive. limir switch if necessary. 
Warning horn assembly. Adjust or replace if 

necessary. 

Transmisstion assembly Landing gear down limit Adjust down limit switch. 
motor does not stop switch out of adjust- 

when landing gear is ment. 

in the fully extended 

position. 

Amber gear up light out. Lamp burned out. .Replace lamp. 

Adjust limit swiech. 

Reser circuit breaker. 

  

Warning horn fails to 
stop whea throctle is 

closed and landing gear 
is extended.     Microswitch at throttle 

control out of adjust- 

ment. 

Nose gear down limit 

inoperative.   Adjust microswitch. Refer 

to Paragraph 6-63. 

Check wires and replace 

limic switch if necessary. 
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TABLE V11. TROUBLESHOOTING CHART 

(LANDING GEAR AND BRAKE SYSTEM) (cont) 

  
Trouble Cause Remedy 

  
Transmission motor Landing gear up limit Adjust limit switch at re- 

  

  

  

      

assembly does not switch out of adjis- traction torque tube arm. 

shut off when gear ment. 
is in fully recracted 

position, 

Green gesr down light out. Lamp burned out. Replace lamp. 
Gear down limic switches Adjust limijt switches. 

out of adjustment. 

Gear indicaror lights Reset cirucit breaker. 
circuit breaker open. 

Transmission screw oper- Bearing retainer sleeve Rig landing gear system so 

ates but release tube hits pin. that when transmistion 

rernains stacionary. motor assembly stops, 

bearing reusiner sleeve 

is 1/8 inch or more from 

che roil pin stop. 

Bearing retainer siccve Remove restriction. 

hics other restriction. 

Landing gear will retract Safety switch out of adjus- Adjust safety swicch. 

with oleo strutin 2 ment. 

depressed condition. 
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FIGURE §-38. FABRICATED PLUMB BOB TOOL 
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FIGURE 6-39. FABRICATED NOSE WHEEL ALIGNMENT JIG 
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FIGURE 6-40. FABRICATED SPANNER WRENCH 

1L9 

LANDING GEAR AND BRAKE SYSTEM 

ISSUED: 8/18/72



1L10 
INTENTIONALLY LEFT BLANK



PIPER COMANCHE SERVICE MANUAL 

  

  

‘ DIAL INDICATOR 

CULINCM THE ROD END BEARING 

BETWEEN THE BOLT AND NUT 

    

   

  

      

  

  

                

FIGURE 8-41. INSPECTION OF ROD END BEARINGS 

INTENTIONALLY LEFT BLANK 
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6-107. Inspecdon Of The Landing Gear Manual Retraction System. (Reference material from Section VI 
of this Service Mammal.} 

2  Place the airplane on jacks. (Refer to psragraph 2-10.) 
b. Disconnect each gear from the acmator. (Refer o paragraphs 6-46 and 647.) Also disconnect the 

past center locking springs. 

¢ Inspect all components for condition and wear. (Refer to paragraph 648 and Tables VI-III and 
VI-IV for wear limivs.} 

d.  Inspect rod ends for wear by dinching the bearing between a bolt 2nd mut arrangement as shown 
in Figare 6-41, and using a dial indicaror measure the toral free play between the ball and race, the 

maximum service limit is .00 of an inch. 
e, Check the thru center muvel of both the left and right drag links on the nose gear. (Refer to 

paragraph 6-13 and Figure 6-3.) 

NOTE 

Insure that both nose gear drag links contact their stops simultaneously. 

(Refer to paragraph 6-15, Scep “h."™) 

f.  Check the chru center travel of exch main gear side brace link. (Refer w paragraph 6-32 and Figure 

6-8a.) 
g Insull the downlock springs on the nose gear. If only one spring i used, obtain Piper Service Kic 

761 082 for additional spring installation. (Refer to paragraph 6-14 for installadon instructions.) 
h. Disconnect and inspect main gear push-pull cables prior to installation. (Refer to paragraph 648.) 
i Hookup both main gears and check mannal rewaction oaly. (Transmission not connected.) (Refer 

to paragraph 6-50.) Coordinate the overcenter locks. (Refer to paragraph 6-55.) 

j Hookup the nose gear (refer to paragraph 649) and rig to operste with the main gear. 

(Transmission not connected.) Coordinate the overcenter locks. (Refer to paragraph 6-56.) 

NOTE 

At this poimt the landing gear is now in 2 downlocked serviceable 

condition, without the benefit of the mansmission. 

k. Perform a landing gear rewaction load test per paragraph 6-58. 

L  Perform 2 retraction and extension cycie of the landing gear electrically. Make the necessary limit 

switch adjustments per information given in paragraphs 6-51 thru 6-67. 

m. Insure that the landing gear is down and locked: then remove the airplane from jacks. Make the 

appropriate logbook entries. 

LANDING GEAR AND BRAKE SYSTEM 
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TABLE VIHIL MAIN GEAR WEAR LIMITS 

  

  

  

  

  

  

  

  

  

  

      

Index Part Mfg. Limits Service Limits 
No. No. Item 1.D. O.D. Min. | Max. 

1 AN2§ Boit — .373/.371 370 373 

2 14843-16 Bushing 375/.373 373 .376 

3 14843-30 Bushing .374/.376 .435/.433 374 | 377 
432 | .435 

4 20829 Stud .4365/.4385 —— 4365 .4395 
4 22512 Stud .4365/.4385 4365 | .4395 

4a 20829 Stud — .497/.495 494 | 497 
4a 22512 Stud .560/.558 .557 |.560 

5 20737-6 Bushing .498/.500 498 | .501 
5 20737-14 Bushing .561/.563 — 561 |.564 

76 20737-5 Bushing .498/.500 498 |.501 
6 20737-13 Bushing .561/.563 561 |.564 

"7 AN4 Boit .249 +.000 245 1.249 
- -.003 
. Shoulder 

8 20737-8 Bushing .251/.249 — .249 | .252 

9 AN26 Bolt 373 1.371 .370 |.373 

10 14843-60 Bushing 373/.375 .435/.433 373 | 376 
432 | .435 

11 24911 Link .4365/.4385 — 4365 .4395 
11 25046 Link 4365/.4385 — 43651 .4395 
11 20768 Link .4365/.4385 — 4365 .4395 
11 22577 Link .4365/.4385 —— .4365| 4395 

12 23412 Bearing- See Fig. 7-30 — —1 .005 
12 22943 Rod End 

13 8330240 Main Spring Spring is servicable when 2 12 pound tension load 
extends the spring to 7-7/16 + 1/8 inch is maintained 
(measured at the inside of end loops.) 

14 Bungee Cord Inspect for frayed protective covering, breaks, and 
soft areas. Replace cords exhibiting these conditions.             

LANDING GEAR AND BRAKE SYSTEM 
REVISED: 4/3/78 1113



PIPER COMANCHE SERVICE MANUAL 

  

  

cae7 

// . A s}@\@/ ,-0'5[7 
g o) Q 

YATRANG o 5 

  
14 

    
  

Figure 6-42. Main Gear Wear Limits 

LANDING GEAR AND BRAKE SYSTEM 
REVISED: 4/10/81 1L14



PIPER COMANCHE SERVICE MANUAL 

  

TABLE VHV. NOSE GEAR WEAR LIMITS 

  

  

        

  

  

  

  

  

  

  

  

  

  

ingide of the end loops). 

    

Index Part Mfg. Limits Service Limits 
No. No. Item 1LD. 0.D. Min. | Max. 

1 AN6 Bolt 374 +.000 370 | .374 
-.003 

2 14843-18 Bushing .3745/.3755 3745 .3765 

3 14843-18 Bushing .3745/.3755 — .3745(.3765 

4 207374 Bushing .374/.376 374 | .377 

5 22066 Boit .3742/.3737 3727).3742 

6 14843-18 Bushing .3745/.3755 3745|3765 

7 AN6 Bolt 374 +.000 370 {.374 
-.003 

7 ANG6 Boilt 374 +.000 370 |.374 
-.003 

8 14843-18 Bushing .3745/.3755 —— 3745|3765 
8 14843-19 Bushing .3745/.3755 ——— 3745 .3765 

9 20803 Bushing .374/.376 374 |.376 

10 AN178 Boit .4991/.4986 .4976 | .4991 

11 20777 Bushing .5015/.5000 . .5000 | .5025 

11 31766 Bushing .5015/.5000 ——— .5000 | .5025 

12 17164-0 Bushing .4995/.5005 — .4995 | 5015 
12 171644 Bushing .4995/.5005 —————— 4995 | .5015 

13 13098 Nose Springs Spring is serviceable when a 45 + 5 pound tension 
2 Req. load extends the spring to 4 inches (measured at the 
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APPENDIX NO, 1 

  

‘ Aircraft control cable systems are subject to a variety of environmental conditions and forms of 
deterioration that, with time, may be easy to recognize as wire/strand breakage or the not-so-readily 
visible types of wear, corrosion, and/or distortion. The following data may help in detecting the presence 
of these conditions: ’ 

A. Cable Damage 

Critical areas for wire breakage are sections of the cable which pass through fairleads and around 
pulleys. To inspect each section which passes over a pulley or through a fairlead, remove cable 
from aircraft to the extent necessary to expose that particular section. Examine cables for broken 
wires by passing a cloth along length of cable. This will clean the cable for a visual inspection, and 
detect broken wires, if the cloth snags on cable. When snags are found, closely examine cable to 
determine full extent of damage. 

The absence of snags is not positive evidence that broken wires do not exist. Figure 27-1A shows a 
cable with broken wires that were not detected by wiping, but were found during a visual 
inspection. The damage became readily apparent (Figure 27-1B) when the cable was removed and 
bent using the techniques depicted in Figure 27-1C. 

B. External Wear Patterns 

Wear will normally extend along cable equal to the distance cable moves at that location. Wear may 
occur on one side of the cable only or on its entire circurnference. Replace flexible and non-flexible 
cables when individual wires in each strand appear to blend together (outer wires worn 40-50 
percent) as depicted in Figure 27-2. 

. C. Internal Cable Wear 

As wear is taking place on the exterior surface of a cable, the same condition is taking place 
internally, particularly in the sections of the cable which pass over pulleys and quadrants. This | 
condition, shown in Figure 27-3, is not easily detected unless the strands of the cable are separated. | 
Wear of this type is a result of the relative motion between inner wire surfaces. Under certain | 
conditions the rate of this type wear can be greater than that occurring on the surface. | 

. Added: 8/15/98 APPENDIX NO. t 
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INDIVIDUAL OUTER WIRES 
WORN MORE TH AN 50% 

INDIVIDUAL OUTER WIRES WORN 
MORE THAN 40 - 50 % 

(NOTE BLENDING OF WORN AREAS) 

  

INDIVIDUAL OUTER WIRES WORN LESS THAN 40% 
(WORN AREAS INDIVIDUALLY DISTINGUISHABLE)   
  

Figure 2. External Cable Wear Patterns 

APPENDIX NO. 1 Added: 8/15M98 . 
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CABLE WEAR 

  

  
  

Figure 3. Internal Cable Wear 

Corrosion 

Carefully examine any cable for corrosion that has a broken wire in a section not in contact with 
wear producing airframe components such as pulleys, fairleads, etc. It may be necessary to remove 

and bend the cable to properly inspect it for internal strand corrosion as this condition is usually not 

evident on the outer surface of the cable. Replace cable segments if internal strand rust or corrosion 

is found. . 

Areas especially conducive to cable corrosion are battery compartments, lavatories, wheel wells, 

etc., where concentrations of corrosive fumes, vapors, and liquids can accumulate. 

— Note — 

Check all exposed sections of cable for corrosion after a cleaning and/or metal- 
brightening operation has been accomplished in that area. 

Cable Maintenance 

Frequent inspections and preservation measures such as rust prevention treatments for bare cable 

areas will help to extend cable service life. Where cables pass through fairleads, pressure seals, or 

over pulleys, remove accumulated heavy coatings of corrosion prevention compound. Provide 

corrosion protection for these cable sections by lubricating with a light coat of graphite grease or 

general purpose, low-temperature oil. 

— CAUTION — 

AVOID USE OF VAPOR DEGREASING, STEAM CLEANING, 
METHYLETHYLKETONE (MEK) OR OTHER SOLVENTS TO REMOVE 
CORROSION-PREVENTATIVE COMPOUNDS, AS THESE METHODS 
WILL ALSO REMOVE CABLE INTERNAL LUBRICANT. 

Added: 8/15/98 APPENDIX NO. 1 
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F. Cable Fittings 

Check swaged terminal reference marks for an indication of cable slippage within fitting. Inspect ‘ 
fitting assembly for distortion and/or broken strands at the terminal. Assure that all bearings and 
swivel fittings (bolted or pinned) pivot freely to prevent binding and subsequent failure. Check 

turnbuckles for proper thread exposure and broken or missing safety wires/clips. 

G. Pulleys 

Inspect pulleys for roughness, sharp edges, and presence of foreign material embedded in the 

grooves. Examine puliey bearings to assure proper lubrication, smooth rotation, freedom from flat 
spots, dirt, and paint spray. Periodically rotate pulieys, which turn through a small arc, to provide a 

new bearing surface for the cable. Maintain pulley alignment to prevent the cable from riding on 

flanges and chafing against guards, covers, or adjacent structure. Check all pulley brackets and 

guards for damage, alignment, and security. 

H. Pulley Wear Patterns 

Various cable system malfunctions may be detected by analyzing pulley conditions. These include 

such discrepancies as too much tension, misalignment, pulley bearing problems, and size 

mismatches between cables and pulleys. Examples of these conditions are shown in Figure 27-4. 

  

  

  

  

  

  

  

  

  

  

  

FROZEN BEARING NORMAL CONDITION     
  

Figure 4. Pulley Wear Patterns 

APPENDIX NO. 1 Added: 8/15/98 . 
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AEROFICHE REVISION STATUS 

Revisions to this service manual 753 516, originally published (onr paper only) in 1959, reissued (on paper 

only) August 18, 1972 and published on microfiche June 25, 1976 are as follows: 
Revisi Publication T Aerofiche Card Effectivi 

ORIGINAL (Paper only) 1959 None 

COMPLETE REISSUE (Paper only) August 18, 1972 None 
1st (Paper only) December' 18, 1973 None 

2nd June 25, 1976 1,2,3,and 4 
3rd October 3, 1977 1 
4th April 3, 1978 1,2,and 3 
Sth September 10, 1979 1,2,and 3 
6th April 10, 1981 1,2,and 3 
Tth November 1, 1982 1,2,and 3 

8th September 21, 1986 1 
9th* August 15, 1998 1,2,and 3 

* Revisions appear in all three cards. 

Accordingly, discard your existing card set 

and replace it with these cards dated August 

15, 1998. 

A. Consult the latest Piper Customer Service Information Catalog No. 1753-755 (Aerofiche) for 

current revision dates for this manual. 

B. The General Aviation Manufacturers Association (GAMA) has developed specifications for 

microfiche reproduction of aircraft publications. The information compiled in this Aerofiche 
Service Manual will be kept current by revisions distributed periodically. These revisions will 
supersede all previous revisions and will be complete Aerofiche card replacements and shall 

supersede Aerofiche cards of the same number in the set. 

C. Conversion of Aerofiche alpha/numeric grid code numbers: 

First number is the Aerofiche card number. 
Letter is the horizontal row reference per card 

Second number is the vertical column reference per card. 

Example: 2J16 = Aerofiche card number two, row J, column 16. 

D. To aid in locating information, a complete Preface containing the Section Index Guide, List of 
Tllustrations and List of Tables for all fiche in this set is provided at the beginning of Card 1. Each 

subsequent aerofiche card contains a partial Preface, displaying only those elements on that card. 

IDENTIFYING REVISED MATERIAL 

A revision to a page is defined as any change to the text or illustrations that existed previously. Such 
revisions, additions and deletions are identified by a vertical black line (change bar) along the lefi- 
hand margin of the page opposite only the text or illustration that was changed. 

Changes in capitalization, spelling, punctuation, indexing, the physical location of the material or 

complete page additions are not identified by revision lines. 

\ Example. 

Revised: 8/15/98 PREFACE 
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EFFECTIVITY 

This service manual is effective for all PA-24 Comanche airplanes as follows: 

Mode] Name Model Number Serial Numbers Model Years 

Comanche PA-24-180 24-1 thru 24-3687* 1958 - 1964 

PA-24-250 24-1 thra 24-3687* 1958 - 1964 . 

PA-24-260 24-4000 thru 24-4299 1964 - 1965 

Comanche B PA-24-260 24-4300 thru 24-4803 1965 - 1968 

Comanche C PA-24-260 24-4804 thru 24-5028* 1969 - 1972 

Turbo Comanche C PA-24-260 Turbo 24-4904 thru 24-5028* 1969 - 1972 

and 

Comanche 400 PA-24-400 26-1 thru 76-148 1964 

* Multiple models assigned serial numbers from a single serial number list. 

No serial numbers duplicated. 

PARTS 

This manual generally does not contain hardware callouts for installation. Hardware callouts are only 

indicated where a special application is required. To confirm the correct hardware used, refer to the PA- 

24 Comanche Catalog P/N 752 464, and FAR 43 for proper utilization. 

WARNINGS, CAUTIONS AND NOTES 

These are used to highlight or emphasize important information. 

— WARNING — 

OPERATING PROCEDURES, PRACTICES, ETC., WHICH MAY RESULT 
IN PERSONAL INJURY OR LOSS OF LIFE IF NOT CAREFULLY 
FOLLOWED. 

— CAUTION — 

OPERATING PROCEDURES, PRACTICES, ETC., WHICH IF NOT 
STRICTLY OBSERVED MAY RESULT IN DAMAGE TO EQUIPMENT. 

— Note — 

An operating procedure, condition, etc., which is essential to emphasize. 

PREFACE Revised: 8/15/98 
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SECTION VI 

POWER PLANT PA-24-180 

7-1. lnoroduction. This section covers power plants used in the PA-24-180 and is comprised of instructions 

for the removal, minor repair, service and installation of the engine cowling, propelier, propeller governor, 

engine, engine shock mouats, induction system, ignition system and lubrication system. 

7-2. Description, The PA-24-180 is powered by a Aveo-Lycoming 0-360-A four cylinder carburetor 

induction, direct drive, wet sump. horizontally opposed air-cooled engine with a compression ratio of 8.5:1 

rated at 180 HP at 2700 RPM and designed to operate on 91/96 (minimum) octane aviation grade fuel. 

Cowling completely encloses the engine and consists of an upper and lower section. Side panels lifr up 

o allow access to the engine. 

The propeller may be a constant speed McCauley or Hartzell unit controlied by a governor mounted on 

the engine supplying oil through the propeller shaft at various pressures. Oil pressure from the governor 

moves the blades into high pitch (reduced RPM) and centrifugal twisting moment of the blades tend to 

move them into low pitch (high RPM) in the absence of governor oil pressure. 
The induction system consists of a wet type air filter on the early modeis or 2 dry type air filter on the 

later models and 2 MA-+5 Marvel-Schebler carburetor. This engine is normally aspirated with no 

TEStTicrions On Maximum Power output. 

Bendix Scintilla S4LN-20 series and S4LN-200 series magnetos are installed with their associated 

components. The S4LN-20 series magneto incorporate a single breaker and an impuise coupiing instailed on 

the left magneto. The S4LN-200 series magneto system consists of a singie contact magneto on the right 

side of the engine and a dual contact magneto on the left to obtain the retard spark necessary for starting. 

A starting vibrator, magneto switches and starter switch complete the system. . 

In addition to the previously mentioned components, each engine is furnished with a 12-volt starter, 

35-ampere or 50-ampere 12-volt generator, vacuum pump drive and fuel pump. 

The lubrication system is of the pressure wet sump type. The oil pump which is located in the 

accessory housing, draws oil through 1 drilled passage leading from che oil suction screen located in the 

sump. The oil from the pump then enters a drilled passage in the accessory housing, which feeds the oilto 2 

threaded connection on the rear face of the accessory housing, where a flexible line leads the oil to the 

external oil cooler. Pressure oil from the cooler returns to a second threaded connection on the accessory 

housing from which point a drilled passage conducts oil to the oil pressure screen or filcer. In the event that 

cold oil or an obstruction should restrict the oil flow to che cooler, an oil by-pass valve is provided to pass 

the oil directly from the oil pump to the oil pressure screen or filter. 
The oil pressure screen or filter element, located on the accessory housing is provided as a means to 

filter from the oil any solid particles that may have passed through the suction screen in the sump. After 

being fiitered in the pressure screen or filter, the oil 1s fed through a driled passage to the oil pressure relier 

vaive, located in the upper right side of the crankcase in front of the accessory housing 

This relief valve regulates the engine oil pressure by allowing excessive oil to return to the sump, while 

the balance of the pressure o1l is fed to the main oil gailery in the right half of the crankcase. Residual oil is 

returned by gravity to the sump where, after passing through a screen, it is again circulated through the 

engine. 

POWER PLANT 
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7-3 Troubleshooting. Troubles peculiar to the power plant are listed in Table VII-lI in the back of this 
section, along with their probable causes and suggested remedies. When troubleshooting engines, ground the 
magneto pnmary circuit before performing any checks on the ignition system. 

7-+. Engine Cowling. 

7-5. Removal Of Engine Cowling. 

F
r
o
p
m
m
e
p
p
g
o
p
 Ascertain that the master switch and magneto switches are in the off position. 

Release the three cowl fasteners on each side the engine of the engine compartment. 

Remove arraching screws from the top cowl at the firewall and nose cowl. 
Disconnect cowl attachment straps from top cowl. 

Remove the two attaching nucs, washers and screw securing the top cowl channet to firewall. 

Lift the top cowl from the engine assembiy. 

Disconnect the air bellows from air fiiter by loosening the quarter turn fasteners. 
Disconnect all drains and hoses artached to the bottom cowi. 
Disconnect the two support tubes from the bottom cowl. 

Disconnect the nose gear door retraction rod at the nose gear strut, 

Removing attaching screws from bottom cowl and remove by pulling down and forward. 

7-6. Cleaning, Inspection And Repair Of Engine Cowi. 

a. 

b. 
<. 

Clean cowling with a suitable cieaning solvent and wipe dry with a ciean cloth. 

Inspect. cowling for dents. cracks, loose rivers elongate holes and damaged or missing fasteners. 

Repair all defects to prevent further damage. 

7-7. Installagon Of Engine Cowling. 

o 
A
a
n
 

o
 

f 

Position the lower cowling and secure with screws to the firewall bulkhead. 

Artach the two support tubes to the aft section of the lower cowling. 

Attach the nose gear door retraction rod to the gear strut. 

Connect air hoses and drain lines to the bottom cowling. 

Attach the carburetor air bellows to the air filter with quarter turn fasteners. 

Position the top cowl on the nose section and secure the two cowl channels to the firewall with 

screws, washers and nuts. 

g Secure the top cowling to the firewall bulkhead and nose section with screws. 

h. Artach the top cow! hold down straps to each cowl support channel. 

7-8 Propeller. 

CAUTION 

Before performing any service functions on the propeller. ascertain that 

the master switch i8 “OFF", the magneto switches are “OFF” 

(grounded) and the mixture control is in the “IDLE CUT-OFF” 

position. 

POWER PLANT 
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FIGURE 7-1. PROPELLER INSTALLATION (McCAULEY) 

7-9 Removal Of Propeller. (McCauley) (Refer to Figure 7-1 ) 

NOTE 

In some manner idendify the position of each part in relation to the 

other to facilitate installation. 

2. Remove the spinner (10) by removing the screws (11) that secure it to the spinner bulkhead (5) 

b. Place a drip pan under the propeller to carch oil spillage. 
c.  Cut the safery wire around the propeller mounting bolts (8) and remove the boits trom the engine 

crankshaft flange. 

d.  Pull the propeller from the engine crankshaft. 

e. Remove the propelier "O™ ring (6) from the propeller hub bore. 

f  The spinner buikhead may be removed from the starter ring gear (4) by removing nurs. washers 

and bolts (1) 

POWER PLANT 
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Exaggerated view of nicks in 3 ‘“ Exaggerated view of nick 
leading edge T in face of blade. v 

¥ 

        
  

  

  

Recommended method for re- 
moving nicks by riffie file and 

crocus cloth 8lend deepest portion " 

of nick into leading edge align- 

ment with smooth curves 

SECTION AA— 
Nick in face of blade removed 
by file and crocus cloth as 
recommended   

  

          

      
  

FIGURE 7-2. TYPICAL NICKS AND REMOVAL METHOD 

7-10. Cleaning, Inspection And Repair Of Propeller. 
a. Check for oil and grease leaks. 
b.  Clean the spinner, propeller hub interior and exterior. and blades with a noncorrosive solvent. 
c.  Inspect the hub parts for cracks. 
d.  Steel hub parts should not be permitted to rust. Use aluminum paint to toueh up if necessary. or 

replate during overhaul. 
e.  Check all visible parts for wear and safety. 
f.  Check blades to determine whether they turn freely on the hub pivot tube. This can be done by 

rocking the biades back and forth through the slight freedom allowed by the pitch change mechanism. If 
they appear tight and are properly lubricated, the propeller should be disassembled by an authorized service 
center. 

g. Inspect blades for damage or cracks. Nicks in leading edges of blades should be filed out and all 
edges rounded. as cracks sometimes start from such places. Use fine emery cloth for finishing. Refer to 
Figure 7-2 for propeller blade care. 

h.  Itis recommended that for severe damage. internal repairs and replacement of parts, the propeller 
should be referred to the manufacturer or Certified Repair Station. 

i.  Grease blade hub through zerk fittings (Hartzell propeller only). Remove one of the two fittings 
for each propeller blade, alternate the next time. Apply grease through the zerk fitting until fresh grease 
appears at the fitting hole of the removed fitting. Care should be taken to avoid blowing out hub gaskets. 

ISSUED: 8/18/72 POWER PLANT 
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7-11. Installation Of Propeller. (McCauley) (Refer to Figure 7-1.) 

CAUTION 

Ascertain the Master Switch and Magneto Switch are in the “OFF” 

position and the Mixture Control is in the “IDLE CUT-OFF" position. - 

s. Position the spinner bulkhead ring (5) against the starter ring gear support (4) so that one arrow 

lines up with the TC1, on the front face of the support. 

b. Secure the spinner bulkhead to the starter ring gear support with 12 bolrs (1), 12 nuts (3), and 24 

washers (2) (one under the bolt besd and one under esch aur). Carefully tighten auts uniformiy to torque 

limits shown in Table VI, 
c. Clean the propelier and engine flanges. 

d. Observe the starter ri- , gear to make sure it is mounted properly on the engine crankshaft flange. 

The crankshaft flange is stamped with an “O” muark and the starter ring gear is likewise identified by an 
“O” mark. Upon installation of the sarter ring gear. the marking shail be mated to insure proper 

installation. 

e. Inser the “O" ring (6) in the groove of the propeller hub bore. Make sure that the “0" ring is not 

twisted and is liberally coated with clean lubricating oil. 

NOTE 

Some McCauley Model 2D36C14 propellers will be found in use with 2 

counterbore in the hub instead of an "“O" ring groove. When installing 

these propellers, always insert the O ring in the counterbore and push 

it to the bottom. Never slide the **O" ring on the crankshaft pilot. 

f. Raise the propelier and line up the arrows on the hub flange outer diameter with the short bushing 

in the crankshaft flange. Engage the pilot in the hub, making sure that face of hub flange is parailet with the 

face of tne cranksnaft flange, then push the propeiler in. Make sure that the bolt holes engage the bushings. 

CAUTION 

It is important that the propeiler be seated against the crankshaft flange 
with a straight push. Rotating or cocking it on will cause damage to the 

“O" ring and oil leakage will result. Particular care must be taken while 

installing hubs having a counterbore to prevent damaging the “Q" ring 

or dispiacing it so that it is lodged berween the flange faces. The latter 

condition will be indicated by nontracking of the blades immediately 

after installation. 

POWER PLANT 
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g.  Slide washers (9) on bolts (8) and tighten bolts uniformly all around to the torque limits of Table 
V11-i and safetyv wire bolts 

h  Check blade track (Refer to paragraph 7-15) 
h.  Slide spinner (10) over the propeller. align screw holes with the nuts in the bulkhead. and install 

washers (12) and screws (11) Tighten to the torque given in Table VII-{ 

7-12 Removal of Propelier. (Hartzell) (Refer to Figure 7-3) 

NOTE 

In some manner identify the position of each part in relation to the 
other to facilitate installation 

Ascertain that the master switch and magneto switches are in the off position 

Remove the spinner (1) by removing the screws that secure it to the spinner bulkhead (4) 

Place a drip pan under the propell - .0 catch oil spillage 

d.  Cut the safety wire around the propeller mounting bolts (8) and remove the bolts from the engine 

crankshaft flange. 
e Pull the propéller from the engine crankshaft 
f Remove the propeller "O" ring (10) and shim (11) from the engine flange 

g The spinner bulkhead may be removed from the starter ring gear (5) by removing nuts. washers 

and bolts (6) 

o
o
 

7-13  Cleaning, Inspection And Repair. 
The instructions for cleaning. inspection and repair of the Hartzell propeller are the same as those given 

for the McCauley propeller paragraph 7-10 

7-14. Installation Of Propeller. (Hartzell) (Refer to Figure 7-3.) 
a Position the spinner bulkhead (4) against the starter ring gear support (5) so that one arrow lines 

up with the TCI. on the front face of the support . 

b Secure the spinner bulkhead to the starter ring gear support with 12 bolts (6). 12 nuts (9). and 24 

washers (3) (one under the bolt head and one under each nut) Carefully ughten nuts uniformly to torque 

limits shown in Table VII-1. 
¢ Clean the propeller and engine flanges 
d  Obsenve the starter ring gear 10 make sure it is mounted properly on the engine crankshaft flange 

The crankshaft flange is stamped with an “O" mark and the starter ring gear is likewise identified by an 

“0" mark Upon installation of the starter ring gear. the markings shall be mated to insure proper 

installation. 
e Install "O™ ring (10) and shim (11) on engine shaft 

ISSUED: 8/18/72 POWER PLANT 
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     1 SPINNER 
2 BLADE 
3 WASHER 
4 SPINNER ADAPTOR RING 
5 ENGINE STARTER GEAR 
8 BOLT 
7 WASHER 
8 HUB MOUNTING BOLT . 

9 NUT 
10 "0" RING SEAL 
11 PROPELLER MOUNTING SHIM     

  
FIGURE 7-3. PROPELLER INSTALLATION (HARTZELL) 

CAUTION 

It is absolutely essential that shim (11) be installed as failure o do so 

may result in failure of the mountng boits due to relative movement of 

the two flanges. 

f. Raise the propeller into position with the engine and slide the propeller onto the propeller 

mounting bushings. 

g Install the propeller hub mounting boits (8) in the propelier hub and tighten them to the rorque 

given in Table VII-1. 

h. Check blade ack. (Refer to paragraph 7-15 ) 
i, Saferv-wire the mounting bolts and install spianer. 

POWER PLANT 
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PROPELLER SPECIFICATIONS 

Biade Angle Low Pitch (High RPM) 
McCauley 127° 2 02° 

Hartzell : 13° 
High Pitch {(Low RPM) 
McCauley 27 5° 
Hartzell 27° 

Propeller RPM Setting Engine Static High RPM 2700 RPM Max 
Engine Static Low RPM 1850 £ 50 RPM Min 

Propeller Torque Limits Description Reguired Torque 

(Dry) 
Spinner Bulkhead 100 inch pounds 
Propeller Mounting 
Bolts 55 1o 60 foot pounds 

Spinner Attachment 
Screws 40 inch pounds 

. ISSUED: 8/18/72 POWER PLANT 
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7-15. Blade Track. Blade track is the ability of one blade tip to follow the other, while rotating, in almost 

the same plane. Excessive difference in blade track - more than 0625 inch - may be an indication of bent 
blades or improper propeiler installanion. Check blade mack as follows: 

2. With the engine shut down and blades vertical, secure 1o the aircraft 2 smooth board just under the 

dp of the lower blade. Move the tp fore and aft through its full “blade-shake™ travel, making small marks 

with a pencil at each position. Then center the tip berween these marks and scribe a line on the board for 

the full width of the tip. - - 
b. Carefully rotate propeiler by hand to bring the opposite blade down. Center the tip and scnbe a 

pencil line as before and check that lines are not separated more than .0625 inch. 
c. Propellers having excess blade track should be removed and inspecred for bent blades or for parts 

of sheared “O" ring, or foreign parvicles, which have lodged between hub and crankshaft mounting faces. 

Bent blades will require repair and overhaul of assembly. 

7-16. Propeller Governor. 

7-17. Removal Of Governor. 

a. Life both engine cowl side panels by loosening the six fasteners. 
b. Disconnect control cable from governor control arm. 

¢. Remove control cable from cable bracket by removing nuts, washers, screws and clamp. 

d. Remove the governor mounting stud auts. It will be necessary to raise the governor as the nuts are 

being removed before the auts can be completely removed. 

e. Remove the mounting gasket. If the governor is to be removed for a considerabie length of dme 
and another unit is not substituted, it is advisable to cover the mounting pad to prevent damage caused by 

foreign marrer. 

7-18. Installation Of Governor. 
a. Clean the moundng pad thoroughly making very certain that there are no foreign particles in the 

recess around the drive shaft. 

b. Place the governor mounting gasket in position with the raised. portion of the screen facing away 

from the engine. 

Install the control cable bracket on the governor. 

Align the spiines on the governor shaft with the engine drive and slide the governor into position. 

Raise governor off mounting pad enough to install washers and start mounrting nuts. Torque nuts 

Connect the conaoi cable end to the governor control arm. 

Secure control cable ro cable bracket. 

c 

e. 

evenly. 

f 

g 
h. Adjust governor control per paragraph 7-19 

POWER PLANT 
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FIGURE 74. WOOOWARD PROPELLER GOVERNOR ADJUSTMENT POINTS 

7-19. Adjustment Of Propelier Governor. (Woodward) (Refer to Figure 7-4.) 

a.  Suart the engine in accordance with the directions given in Owner's Operating Manual and allow to 

warm up. 
b. Push che “PROPELLER™ cockpit control as far forward as it will go. At this position the governor 

speed adjusting control lever will be against the hi-rpm fine adjustng screw. 

c. Observe engine speed. Adjust the governor speed by means of the fine adjustment screw for 2700 

rpm. To do this, release the fasteners and lift the left side engine cowling. Release the speed controi lever 

clamp screw (4) and move the lever relative to the cover serrations. One serration movement in a clockwise 

direction produces a decrease in speed of 100 rpm; one serration counter-clockwise increases the speed 100 

rpm. One revoludon of the hi-pm fine adjustment screw in a clockwise direction decreases engine speed 25 

rpm. counter<lockwise rotation increases engine speed 25 rpm, for each revolution of the screw. 
d. After setting the engine rpm at 2700, tighren the control lever clamping screw, and run the 

self-locking nut on the fine adjusunent screw against the stop ring projection. Then safecy-wire the head of 

the screw to the projection. 

e. With the high RPM adjustment compiete, the control system should be adjusted so thar the 

governor control arm will contact the high RPM stop when the cockpit control is 062 of an inch from its 

full forward stop. To adjust the control travel, disconnect the control cable end from the governor control 

arm, loosen the cabie end iam nut and rotate the end to obrain the desired control clearance. Reconnecs the 

cable end and tighten jam nut. 

f. It is usually only necessary to adjust the high RPM sertting of the governor control system, as the 

action automarically takes care of the positive high pitch setring. 

g. Fasten the cowling on both sides. 

POWER PLANT 
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FIGURE 7-5. HARTZELL PROPELLER GOVERNOR ADJUSTMENT POINTS . 
7-20 Adjustment of Propeller Governor. (Hartzell) (Refer to Figure 7-5) 

a  Start the engine in accordance with the directions given in the Owner’s Flight Manual and allow to 

warm up 
b. Push the "PROPELLER™ cockpit control as far as it will go At this position the governor 

speed adjusting control lever will be against the hi-rpm fine adjusting screw 
¢. Observe engine speed Adjust the governor by means of the fine adjustment screw for 2700 rpm 

To do this. release the fasteners and lift the side engine cowling Loosen the fine adjustment screw locknut 
and turn the hi-rpm fine adjustment screw in a clockwise direction to decrease engine speed and a counter- 
clockwise rotation to increase engine speed One revolution of the fine adjustment screw increases or decreases 
the propeller speed approximately 15 RPM 

d  After setting the engine rpm at 2700. run the self-locking nut on the fine adjustment screw against 

the base projection to lock. 
e With the high RPM adjustment complete. the control system should be adjusted so that the 

governor control arm will contact the high RPM stop when the cockpit control is 062 of an inch {rom its 
{ull forward stop To adjust the control travel. disconnect the control cable end from the governor control 
arm. loosen the cable end jam nut and rotate the end to obtain the desired control clearance. Reconnect the 
cable end and tighten jam nut 

f 1t is usually only necessary to adjust the high RPM setting of the governor control system. as the 
action automatically takes care of the positive high pitch setting 

g  Fasten the cowling on both sides. 

ISSUED: 8/18/72 POWER PLA!\. 
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’ 7-21. Engine. 

7-22. Removal Of Engine. 

  

INTENTIONALLY LEFT BLANK 
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Figure 7-6 
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7-23. lnsuallation Of Engine. 

NOTE 

Refer to latest Lycoming Service Instruction No 1241 

INTENTIONALLY LEFT BLANK 

7-24. Replacement Of Engine Shock Mounts. (Refer to Figure 7-6 for the proper arrangemenc of engine 

shock mount assemblies. The top shocks are assembled so the gold colored shock is aft and the silver 

colored shock is forward. The lower shock mounts are installed opposite of the top shock mounts. Torque 

shock mount bolts to 450 to 500 inch pounds and safery. 

7-25 Induction System Air Filter. 

7-26. Removal Of Air Filter. (Serial Nos. 24-1 10 24-1476) 
Loosen the four quarter turn studs atraching the filter to the zir box and remove filter from the 

bortom cowl. 

7-27 Service Instructions. (Serial Nos. 24-1 to 24-1476.) This type of filter must be inspected daily for 

dirt accumulation and proper oiling, the following procedure should be accomplished: 

2. Thoroughly wash the filter in petroleum solvent. Make certain all dirt is removed from the filter 

and that the filter is tn a serviceabie condition. 

b. Drv the filter at room temperature, making certain it is thoroughly drv before proceeding wich the 

next step. If the filter is not drv, the solvent will prevent the oil from adhering to the small surfaces of the 

filter and therebv decrease its efficiency. 

c. Immerse the filter in a lightweight grade of oil for a period of five minutes. 

d. After removal of the filter from the oil, allow to drain thoroughly before installing in the airplane. 

POWER PLANT 
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7-28. Installacion Of Air Filter. (Serial Nos. 24-1 t0 24-1476.) 

a. Position the air filter in the air scoop on the bortom cowi and secure it with four studs to the air 

box. 

7-29 Removal Of Air Filter. (Serial Nos. 24-1477 and up ) 
2. Release the quarter turn fasteners artaching the air scoop to the bottom cowl. 

b. Remove air filter from the air box by loosening the two attaching studs. 

7-30. Service Insoruction. 
a. The filter should be cleaned daily when operatng in dusty conditions and if any holes or tears are 

noticed, the filter should be replaced immediately. 
b. Remove the filter element and shake off loose dirt by rapping on a hard surface, being careful not 

to damage or crease the sealing ends. 

CAUTION 

Never wash the filter element in any liquid or sosk in oil. Never attempt 

to blow off dirt with compressed air. 

7-31. Insailadion Of Air Filver. (Serial Nos. 241477 and up.) 

a. Position the filter on the boctom cowl and secure with studs. 

b. Install air scoop on bortom cowl and secure with quarter turn fasteners. 

7-32. Carbureror. 

7-33. Carburetor Maintenance. (Refer to Figure 7-7.) In general. litde atrention is required berween 

carburetor overhauls. However, it is recommended that the following items be checked dunng periodic 

inspection of the engine. 
Check tightness and lock wire of ail nuts and screws which fasten the carbureror to the engine. 

Check all fuel lines for tightness and evidence of leakage. 

Check throttle and mixture conol rods and levers for travel, tightness and safery 

Clean the fuel inlet screen. 
Remove plug at aft position of carburetor and drain any accumulation of foreign matter. 

Check carburetor air box for wear and full mavel of heat door. 

Check adjustment of idle mixture and idle speed. (Refer to paragraph 7-37.) @ 
m
n
 

a
0
 

o 

7-34. Removal Of Carburetor. 

2. Remove the lower cowling as described in paragraph 7-§ 

b. Disconnect the throttle and mixture conmol cabies from the carburetor. 

POWER PLANT 
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Disconnect the carburetor heat control cable from the air box. 

Disconnect the carburetor heat air duct from the air box. 

Disconnecr fuel line from carburetor. 

Remove carburetor from the eagine sump by removing pallock nuts and washers. 

Cur safety wire and remove boits attaching the air box to the carbureror. w
m
m
m
n
a
n
 

7-35. Insullation Of Carburetor. 

2. Secure air box with gasker to the carburetor using cap bolts and washers. Safety with lock wire. 

b. lnstall gasker and carburetor on the bottom of the sump and secure with washers, nuts and pal 
locknuts. 

c. Connect fuel line to carburetor. 

d. Connect throtde, mixrure and carburetor heat control cables to carbureror and air box, and adjust 

per paragraph 7-36. 

e. Connect carbureror hear air duct to air box. 

7-36. Adjustment Of Carburetor Controls. (Refer to Figure 7-6a.) 

The throttie mixture and carburetor heat controls are adjusted so that when the throttie arm on the 

carburetor is rotated forward against its full chrottle stop and the mixture arm is rotated forward against its 

full rich stop and the carburetor heat arm is rotated to the full ram air position, their respective cockpit 

controls should be .062 of an inch out from their full forward stops. 

2. Disconnect the throttle control cable at the carburetor and loosen the jam nut securing the cable 

end. 

b. Adjust the linkage by rotating the cable end to obtain che .062 of an inch spring back of the 

cockpit control when the throttle arm contacts its stop 

¢.  Reconnect the cabie end to the control arm and secure jam nut. 

  

ABS2 

PANEL ASSY. 

  

          

      =   
MAX. SPRING—BACK .0625       

FIGURE 7-6a. COCKPIT CONTROL SPRING BACK 
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FIGURE 7-7. CARBURETOR 

d. Adiust mixcure and carburetor heat control by loosening the castelled nur at the control arms and 

sliding control cable through the stud unul the 062 of an inch spring back of the cockoit control is 

obrained when the mixture is in the full rich position and the carburetor heac is in the full ram air position. 

¢ Tighten castelled nut and saferv. 

f.  Pull the thrortle, mixture and carburetor hear controls in the cockpit full aft to ascertain thac the 

throttle arm contacts the idle screw and the mixrure control arm contacts its idle cut off stop and the 

carburetor heat flap valve is in the full carburetor heat posinion. 

7-37. Adjustment Of Idle Speed And Mixture. 
2. Start the engine and warm up in the usual manner until oil and cylinder head remperatures are 

normal. 
b. Check magnetos. If the “‘mag-drop™ is normal, proceed with idle adjustment. 

¢. Close the throwie to idle. [f the RPM changes appreciably after making the idle mixture 

adjustment during the succeeding steps. readjust the idle speed to the desired RPM. 

NOTE 

The idle mixture must be adjusted with the fuel boost pump “ON™ 

POWER PLANT 
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d.  When the idling speed has been stabilized. move the cockpit mixture control with a smooth. steady 
pull toward the “1die Cut-OFF™ position and observe the tachometer for any change during the “leaning 
process™ Caution must be exercised to return the mixture control to the “Full Rich™ position before the 
RPM can drop 10 a point where the engine cuts out. An increase of more than 50 RPM whiie “leaning out™ 
indicates an excessively rich idle mixture Animmediate decrease in RPM (if not preceded by a momentary 
increase) indicates the idie mixture is too lean. 

e. If the above indicates that the idle adjustment is too rich or too lean. turn the idle mixture 
adjustment in the direction required for correction. and check this new position by repeating the above 
procedure Make additional adjustments as necessary. Each time the adjustment is changed. the engine 
should be run up to 2000 RPM to clear the engine before proceeding with the RPM check. Make final 
adjustment of the idle speed adjustment to obtain the desired idling RPM with closed throttie The above 
method aims at a setting that will obtain maximum RPM with minimum manifold pressure In case the 
setting does not remain stable. check the idle linkage: any looseness in this linkage would cause erratic 
idling. In all cases. allowance should be made for the effect of weather conditions and field altitude upon 
idling adjustment 

7-38. Ignition System. 

7-39. Magneto. 

CAUTION 

Ascertain that the primary circuits of both magnetos are grounded 
before working on the engine 

7-40 Inspection Of Magnetos. At time of engine inspection or when a magneto has been remosved from 
the engine. the following checks may be performed. Each step in the check list is keved by number to a 
part shown in Figure 7-8 

a  Inspect distributor block contact springs If broken or corroded. they should be replaced 
b Inspectoil felt washer. It should be saiurated with oil. If dry. check for worn bushing OfO K .add 

No. 30 oil 
c Inspect distributor block for cracks or burned areas The wax coating on the block should not be 

removed Do not use solvents 
d.  Look for excess oil in breaker compartment If present. it may mean a bad oil seal or oil seal 

bushing at drive end Check manufacturer’s overhaul procedure 
e.  Look for fraved insulation or broken wire strands in leads in back of magneto. See that terminals 

are secure Be sure wires are properly positioned The position of the leads in the 200 series breaker 
compartment must be as shown in Figure 7-9. otherwise chafing or breaking may result 

f Inspect capacitor visually. If possible test for leakage. capacity and series resistance Remember.an 
electrical failure of an aircraft capacitor is rare 

g.  Adjustment of breakers must be correct for proper internal timing of magneto (Refer to 
paragraph 7-42) 

h  Check if breaker cam is clean and smooth. if cam screw is tight (25 in 1bs ) If new points are 
installed. blot a little oil on cam. 

ISSUED: 8/18/72 POWER PLANT 
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ans: 

  

    
  

1 CONTACT SPRING 6 CAPACITOR 11 RIVETS 

2 RETAINING SPRING 7 BREAKER ASSEMBLY 12 LEAD CIRCUIT 
3 DISTRIBUTOR BLOCK 8 BREAKER CAM 13 CONTACT SPRING 
4 BREAXER COMPARTMENT 9 IMPULSE COUPLING 14 INSULATOR 

5 LEAD WIRE 10 FLYWEIGHTS 15 VENT PLUG 

FIGURE 7-8. MAGNETO INSPECTION . 

i Inspect impulse coupling (21 magneto) flvweights for excessive looseness of the axles Design 

couplings having 927 inch thick body should be checked with | 8 inch drill Couplings with 974 inch 

thick body are checked with a No 18 drill If drill fits between cam and flyweight the fit is 100 loose and 

coupling should be replaced (Refer to Figure 7-10.) : 

i Check impulse coupling for excess wear on the contact edges of body and flyweights 

k  Check that the impulse coupling flyweight axle rivets are tight and there are no cracks in body. 

I, Check lead conduits for fraved or broken areas of braid due 1o excessive wear and replace where 

deemed necessary 

m. Check the springs for breaks. corrosion. or deformation. If possible. check continuity from block 

with tester or light 
n  Check insulators for cracks. breaks or deterioration due to age. Ascertain insulators are clean 

o Timing and ventilator plugs Ventilator has drilled holes and should be in lowest hole in magneto 

to serve also as drain for excess water or oil. Solid plug is used in other hole - or in location exposed to rain 

or water 

NOTE 

The magneto service instructions in this manual are to cover minor 

repairs and timing For further repairs and adjustments of the 

magnetos, it is recommended that the manufacturer's service 

instructions be followed 

REVISED: 4/10/81 POWER PLANT 
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         MEASURE BODY 
THlséKNESS HERE 

LEFT RCTATION       
  

FIGURE 7-9. LEAD POSITIONING FIGURE 7-10. IMPULSE COUPLING 

7-41. Removal Of Magneto. 
a.  Lift the side panels of the engine cowling. 

b. Disconnect the “P" lead from the magneto and the retard breaker lead from the left. -200 series. 

magneto. 
c¢. Remove the harness outlet plate from the magneto by removing the four attaching screws. 

d. Remove the two nuts and washers securing the magneto to the engine accessory housing. 

e.  Pull the magneto from the engine. 

7-42. Timing Procedure. (Internal Timing) -20 and -200 series magneto main breaker points. When 

installing new or adjusting breaker points and before timing the magneto the engine. it is important that the 

internal timing of the magneto be correct. 
a. To internally time the magneto it should be removed from the engine to determine “E™ gap. 

b. To determine “E™ gap, find neutral position of the magneto drive by rotating drive coupling in a 

left hand direction until the red or white chamfered tooth on the distributor drive gear appears through the 

timing inspection hole. At the same location, the drive should feel to have fallen into a notch or neutral 

position. 
¢. Rotate coupling from neutral, in a left hand direction 10°, appearing through timing hole. when 

the white or red tooth aligns with the white line of the distributor block, the magneto is set at “E™ gap. (Refer 

to Figure 7-11.) Alignment may not vary over +4°. 

d. Using the alignment of the chamfered tooth on the distributor gear and the white line of the 

distributor block as a reference. adjust the breaker points to open at this point. Turn the magneto drive 

until the cam follower is on high point of the cam lobe. Measure contact clearance. it must be .018 inch +.006 

with the point opening set at “E” gap + 4°. If breaker points do not come within tolerances. they should be replaced. 

ISSUED: 8/18/72 POWER PLANT 
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28 

RED OR 
WHITE TOOTH 

3 4N 

CAM WASHER 

TIMING MARK 

FIGURE 7-11. MAGNETD TIMING MARKS FIGURE 7-12. TIMING POINTER 

7-43. Adjustment Of Retard Breaker Points, -200 series magnetos. 

2. Install dming plate and pointer on magnetos withour tming marks cast in the breaker 

comparunent (refer to Figure 7-13) or just the pointer on magnetos with timing marks cast in the breaker 

compartment. (Refer to Figure 7-14.) 

NOTE 

A tming kit, including timing plate, erc., may be purchased through the 

engine or magneto manufacturer. A pointer may be formed as shown in 

Figure 7-12. 

NOTE 

A pointer can also be made bv wrapping a piece of soft wire tightly 

around the head of cam securing screw and bending it to extend over 

b. Find neutral position of the magneto drive by rotating drive coupling in a lefr hand direction unal 

the red or white chamfered tooth on the distributor drive gear appears through the uming inspection hole 

At the same location, the drive should feel to have fallen into a2 notch or neueral position. o 
¢. Hold the magnero drive in che neucral position and bend the uming pointer until it indicates 0 on 

the timing plate or in the breaker compartment. 

POWER PLANT 
ISSUED: 8/18/72 
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      NEUTRAL MARK OUSING CENTER Mamx 

WUMBER OF DEGREES RETAXD         
  

FIGURE 7-13. TIMING PLATE INSTALLED FIGURE 7-14. BREAKER COMPARTMENT WITH 
ON BREAKER COMPARTMENT CAST TIMING MARKS 

d. Rotate the drive coupling from neutral, in 1 left hand direction 10°. Look through the timing 
hole and align the chamfered tooth of the distributor gear with the white line of the distributor block. 

Ascertain that the main breaker points open at this point and the pointer indicates 10° on the plate or “E” 

gap in the breaker compartment. . ) 

e. Without moving the dnve coupiing from the “E" gap or 10 after neurral position, bend the 

pointer back to the 0° mark. 
. Using Dara Table VII-I determine the degree of retard of the magnero being checked. Normally 

the correct retard serxing will be stamped in bottom of breaker compartment for convenience. 

g. Turn the drive coupling in the left hand direction until the pointer reaches the required number of 

degrees retard, the retard breaker points should open at this point. 

i.  Rotate drive coupler. until cam follower is on the high point of the cam lobe. Measure contact 

ciearance. It must be 0 018 or the points must be replaced. 

CAUTION 

If cam screw was removed be sure to reinstall and torque to 25 inch 

  

  

  

pounds. 

TABLE VU1, TIMING DATA 

Magneto 

Magneto Type Part No. Degree Retard 

S4LN-200 10-163005-1 20° 
10-163005-2. -3, -7 25° 
10-163005-5 30°         
  

POWER PLANT 
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TIMING MARK 

  

    
  

FIGURE 7.15. ENGINE TIMING MARKS 

7-+4. Installacion And Timing Procedure. (Timing Magneto w Engine.) The magnetos can be installed and 

timed to the engine by the following procedure: 

NOTE 

Ascertain that the breakers are correct for proper internal timing of . 

magnetos 

a. Lift the engine cowling side panels. 
b Remove the top spark plug from No. one cvlinder Place the thumb of one hand over the spark 

plug hole and rotate the crankshaft in direction of normal rotation until the compression stroke is reached. 

The compression stroke is indicated by a positive pressure inside the cylinder tending to lift the thumb cff 

the spark plug hole. In this position both valves of No. one cylinder are closed. Turn the crankshart 

opposite to its normal direcuon of rotation until it is approximately 35 degrees BTC on the compression 

stroke of No. one cvlinder. Rotate the crankshaft in 1ts normal direction of rotation unul the 25 degrees 

mark on the back of the starter gear and the crankcase parting surface are aligned. or the marks on the front 

of the starter ring gear and the drilled hole in the starter housing align. (Refer to Figure 7-15) 

NOTE 

The impulse coupling magneto (-21) or the -200 shower of sparks 

magneto can be used only on the left side of the engine tas viewed from 

the rean) 

POWER PLANT 
REVISED: 4/10/81 
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¢. Rotate the drive gear on the magneto until the chamfered tooth on the distriburor gear inside the 

magnero aligns with the white pointer as seen through the inspection hole in the magneto housing. 
d. Without aliowing the gear to turn from this position, install the magnero with gasket on the engine 

and secure with washers and nuts. 
e. Tighten nuts sufficiently to hold magneto in position and yer allow it to be rocated. 

f. Fasten the ground lead of the timing light to an unpainted metallic portion of the magneto and 

one posinve lead to the terminal side of the main breaker points. 

g Turn on che timing light switch. 
h. Rotate the magneto housing in the direction of the magnet rotadon a few degiees unul the timing 

light comes on. Then slowly turn the magnetc in opposite direction until the timing light just goes out. 

Secure the magneto housing in this position. 

NOTE 

Some niming lights operate the opposite of the one mendoned. 

i. Rotate the crankshaft opposite normal rotation untl it is approximartely 35 degrees BTC on 

compression stroke No. one cylinder. 

NOTE 

The crankshaft shouid not be rotated more than 10 degrees in direction 

opposite normal rotation from the 25 degree BTC as the pawi on the 

impulse coupling (-21 magnetos) will engage with the stop pin and late 

timing will be indicated through the impuise coupling mechanism. if this 

should happen. rotate crankshaft in normai direction until sharp click is 

heard; this will indicate that the impuise coupling has passed through 

firing position. Turn crankshaft in direction opposite normal rotation to 

approximately 35 degrees BTC and proceed with timing check. 

j.  Turn the crankshaft very slowly in direction of normal rotation until the timing mark on the front 

face of the ring gear aligns with the drilled hole in the starter or the timing mark on the back of the ring 

gear aligns with the crankcase parting surfaces. At this poinc the light should go out. 

k. If the light does not go out at this point, align timing marks and rotate magneto on mounting 

flange in the desired direction and repeat the procedure unul the light goes out at 25 degrees before top 

dead center. 

CAUTION 

When uming retard breaker magneros to the engine, only main breaker 

points are timed. Never attempt to ume retard breaker points to the 

engine. 

POWER PLANT 
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. Tighten the two mounting nurs and replace the inspection plug. 
m. After tightening magneto mounting nuts check timing to make sure it is stll correct. 
n. Install the other magneto and time using the preceding instructions A through M. 

0. With both magnetos timed to the engine and secured, check that they fire together. Rotate the 

crankshaft opposite normal rotaton to approximately 3§ degrees BTC with No. 1 cylinder on the 

compression sroke. 

p. [f the magnetos are tmed correctly, both tming lights will go out simultaneously when the 
crankshaft is turned in the normal direction aligning the 25 degree marks with the drilled hole in the starter 
housing or the crankcase parting surfaces. 

q. Disconnect timing light. Ascertain that the inspection plugs and breaker cover are installed and 
secure. 

Inseall harness plate and secure with screws. 

Connect “P” leads and safery. 

Connect starting vibrator lead to the left -200 magneto. 

Secure engine cowiing. £ 
0 
e
 

7-45. Surting Vibrator Checking Procedure. 

2. Measure voltage between vibrator terminal marked “in” and the ground terminal while opennng 
starter. Qutput must be at least 8 volts on 12 volt systems. 

b. If voltage is adequate, listen for buzzing of vibrator during starting. if no buzzing is heard, either 
the vibrator is defective or the circuit from the output “BO” terminal on the vibrator to the retard (dual 

breaker) magnero is open. Check both switch and retard circuits. Also check for good electrical ground. 

¢. Retard points may not be closing due to wrong adjustment, or may be electrically connected m 

the circuit due to a poor connection. Inspect retard points to see if they close. Check for proper conract at 

the switch and retard terminals of retard (dual breaker) magneto and at the vibrator. Check wiring. ! 

d. Tumn engine in proper direction of rotation until retard points just open No. 1 cylinder position. 

Remove input connection from starter to prevent engine ruming. On the PA-24-180, PA-24-250 ard 

PA-24-260 hold No. 1 plug lead 5/16 inch spark. On the PA-24-400 check spark by removing spark plug: 

connecting lead to plug and grounding plug. Observe spark at plugs spark cap. If spark is weak or missing 

ry new vibrator. If this does not correct troubie remove magneto and check for improper intemal timing or 

improperly meshed distributor gears. 

CAUTION 

When checking vibrator action, stand clear of propeller or remove spark 

plug terminais. 

POWER PLANT 
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LEFT MAGNETO RIGHT MAGNETC 
STARTING V'3RATOR 
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——       

FIGURE 7-16. IGNITION SYSTEM RETARD BREAKER MAGNETO INSTALLATION 

7-46. Harness Assembly. 
a. Check lead assemblies for nicks. cuts, mutilated braiding, badly worn section or any other evidence 

of physical damage. Inspect spark plug sleeves for chafing or tears and damaged or stripped threads on 
coupling nuts. Check compression spring to see if it is broken or distorted. Inspect grommet for tears. Check 
all mounting brackets and clamps to see that they are secure and not cracked. 

b.  Using an ohmmeter, buzzer, or other suitable low voltage device, check each lead for continuity. {f 
continuity does not exist, wire is broken and must be replaced. 

c.  Minor repair of the harness assembly. such as replacement of contact springs, spring retainer 
assemblies, insulating sleeves or of one lead assembly. can be accomplished with the harness assembly 
mounted on the engine. However. should repair require replacement of more than one lead assembly or of a 
cable outlet plate. the harness should be removed from the engine and sent to an overhaul shop. 

7-47. Removal Of Harness. 
a.  Disconnect the clamps that secure the wires to the engine and accessories. - 
b.  Loosen the coupling nuts at the spark plugs and remove the insulators from the spark plug barrel 

well. Use caution when withdrawing the insulator not to damage the insulator spring. 
c.. Place a guard over the harness insulators. 
d. Remove the harness assembly terminal plate from the magneto. 
e. Remove the engine baffle plate that receives the harness assembly. 
f.  Remove the harness from the airplane. 

ISSUED: 8/18/72 _ POWER PLANT 
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7-48. Installation Of Harness. Before installing harness on magneto. check mating surfaces for cleanliness. 
Spray entire face of grommet with a light coat of Plastic Mold Spray, SM-0O-O-TH Silicone Spray or 
equivalent. This will prevent harness grommet from sticking to magneto distributor block. 

a. Place the harness terminal plate on the magneto and tighten nuts around the plate alternately to 
seat cover squarely on magneto. Torque screws to 18 to 22 inch pounds. 

b.  Route ignition wires to their respective cylinders. 
c.  Clamp the harness assembly in position and replace the engine baffle plate. 
d.  Connect the leads to the spark plugs. 

7-49. Spark Plugs. 

7-50. Removal Of Spark Plugs. 
a. Loosen the coupling nut on the harness lead and remove the terminal insulator from the spark plug 

barrel well. : 

NOTE 

When withdrawing the ignition cable lead connection from the plug, 
care must be taken to pull the lead straight out and in line with the 
center line of the plug barrel: otherwise. a side load will be applied 
which frequently results in damage to the barrel insulator and 
connector. If the lead cannot be removed easily in this manner. the 
resisting contact between the neoprene collar and the barrel 
insulator will be broken by a rotary twisting of the collar. Avoid 
undue distortion of the collar and possible side loading of the 
barrel insulator. 

b. Remove the spark plug from the engine. In the course of engine operation, carbon and other 

combustion products will be deposited on the end of the spark plug and will penetrate the lower threads to 

some degree. As a result, greater torque is frequently required for removing a plug than for its installation. 

Accordingly, the torque limitations given do not apply to plug removal and sufficient torque must be used 

to unscrew the plug. The higher torque in removal is not as detrimental as in installation, since it cannot 

stretch the threaded section. It does, however. impose a shearing load on this section and may, if sufficiently 

severe, produce a failure in this location. 

NOTE 

Torque indicating handle should not be used for spark plug removal 
because of the greater torque requirement. 

c.  Place spark plugs in a tray that will identify their position in the engine assoon as they are removed. 

ISSUED: 8/18/72 POWER PLANT 

2B16



PIPER COMANCHE SERVICE MANUAL 

  

  

  

      
FIGURE 7-17. REMOVING SEIZED SPARK PLUG 

NOTE 

Spark plugs should not be used if they have been dropped. 

d. Removal of seized spark plugs in the cylinder may be accomplished by application of liquid carbon 

dioxide by a conical metal funnel adapter with a hole at the apex just large enough to accomodate the funnel 

of a CO2 bottle. (Refer to Figure 7-17.) When a seized spark plug cannot be removed by normal means. the 

funnel adapter is placed over and around the spark plug. Place the funnel of the CO2 bottle inside the funnel 

adapter and release the carbon dioxide to chill and contract the spark plug. Break the spark plug loose with 

a wrench. A warm cylinder head at the time the carbon dioxide is applied will aid in the removal of an 

excessively seized plug. . : 

e. Do not allow foreign objects to enter the spark plug hole. 

7-51. Inspection And Cleaning Of Spark Plug. . 
a.  Visually inspect each spark plug for the following non-repairable defects: 

I.  Severely damaged shell or shield threads nicked up. stripped or cross-threaded. 

2. Badly battered or rounded shell hexagons. : 
3. Out-of-around or damaged shielding barrel. 
4. Chipped. cracked, or broken ceramic insulator portions. 

5. Badly eroded electrodes worn to approximately 50% of original size. 

b.  Clean the spark plug as required. removing carbon and foreign deposits. 

c.  Test the spark plug both electrically and for resistance. 

d.  Set the electrode gap at .015to .018 of an inch or if a smoother operation at idle speed and reduced 

magneto drop-off is desired. set at .018 to .022 of an inch. However. with wide gap setting the plugs must be 

serviced at more frequent intervals. Fine wire platinum or iridium electrodes should be set at 

.015 to .018 of an inch only. 

ISSUED: 8/18/72 POWER PLANT 
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7-52. Insuailation Of Spark Plugs. Before installing spark plugs, ascertain that the threads within te 

cylinder are clean and not damaged. 
a. Apply anti-seize compound sparingly on the threads and install gasket and spark plugs. Torque 360 

to 420 inch pounds. 

CAUTION 

Make cerrain the deep socket is properly seated on the spark plug 

hexagon as damage to the plug could result if the wrench is cocked to 

one side when pressure is applied. 

b. Carefuily insert the terminal insulator in the spark plug and tighten the coupling nut. 

7-53. Lubricadon System. 

7-54. Oil Pressure Relief Valve. Subject engines may be equipped with either an adjustable or 

non-adjustable oil pressure relief valve. A brief description of both types follows: 

a. Non-adjustable Oil Pressure Relief Valve - The valve is not adjustable; however, the pressure can be 
controlled by the addition of 2 maximum of three STD-425 washers under the cap to increase pressure or 

the use of a spacer (Lycoming P/N 73629 or 73630) to decrease pressure. Particles of metal or other foreign 

marter lodged between the ball and seat will resuit in a drop in oil pressure. It is advisable, therefore, to 

disassemble, inspect, and clean the valve if excessive pressure fluctuations are noted. The oil pressure relief 

valve is not to be mistaken for the oil cooler by-pass valve, whose function is to permit pressure oil to 

by-pass the oil cooler in case of an obstruction. 
b. Adjustable Oil Pressure Relief Valve - The adjustable oil pressure relief valve enables the operator 

to mainrain engine oil pressure within the specified limits (refer to the engine manufacturer’s appropriate 

manual). The valve is located above and to the rear of No. 3 cylinder. If the pressure under normal 

operating conditions should consistently exceed 90 psi., or run less than 60 psi., adjust the valve as follows: 

With the engine thoroughly warmed up and running at a maximum of 2200 RPM, observe the reading 

on the oil pressure gauge. If the pressure is above 90 psi, stop engine, loosen the adjusting locknut; and back 

off the adjusting screw one or two full turns. Tighten locknut and retest. if pressure is too low, turn 

adjusting screw further into the relief valve plug, thereby increasing the tension on the relief valve spring. 

When the valve has been sadsfactorily adjusted, tighten the locknut and lock wire the crown nut to the 

drilled ear projecting from the valve mounting boss. 

7-55. Oil Screens. The oil screens are the pressure screen, located in a dome shaped housing, above and 

_berween the magnetos and the suction screen located in the lower aft section of the sump. These screens 

should be cleaned at each oil change to remove any accumuladon of sludge ang to examine for metai filings 

or chips. If meral particles are found in the oil screens, the engine should be examined for internal damage. 

POWER PLANT 
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a. To remove the pressure screen, remove oil temperature electrical lead or the temperature bulb and the 

cap screws securing the housing. Note the location of the screws as the round fillister head screw, if installed, 
must be returned to upper right comer of the housing. If the fillister head screw is not reinstalled in the same 

hole from which it was removed, it is possible to crack the mounting flange of the vacuum pump. 

b. With the housing and screen removed, clean and inspect both items, check the mating surface of the 
housing and accessory case of gasket particles. 

c. Insert the screw into the housing so that the screw fits flush with the housing base. Using a new 

gasket, secure the housing to its mounting pad and torque cap screws to 75 inch pounds. ) 

d. The suction screen is removed from the sump by removing the hex head plug at the lower aft part of 

the sump. Clean and inspect the screen and gasket, replace the gasket if over compressed or damaged. Insert 

the screen fully into the sump, install gasket and plug. Safety the plug. 

7-56.  Oil Cooler. 

a. When conducting a routine engine inspection, the oil cooler(s), lines and fittings should be checked 

for the following: 

1. Oil cooler line attachments should be examined to be certain that all are tight and there is no 

indication of cross-threading. (See c, below, for oil line torque.) 

2. Oil lines must have adequate clearance and be properly aligned. 

3. Oil line supports should be tight, properly positioned and if worn should be replaced. 

4. Oil cooler should be checked for leakage or distorted cells. 

5. Cooling fins should be clean and undamaged. 

b. During each engine overhaul, at indication of high oil temperatures or during a 500 hour inspection, 

the oil cooler should be removed, cleaned and checked for damaged fins and cells. When replacing the cooler, 

properly align and do not over tighten the mounting bolts so that the cooler would be damaged. While the oil 

cooler is removed, the oil lines should be disconnected and flushed. 

c. If it is found that oil is leaking around the line compression nuts, check that the nuts are tightened to 

125 inch pound wet torque or the nut may be backed off, retightened finger tight, plus a 3/4 turn. Do not over 

torque. 
d. Should oil continue to leak, it may be necessary to replace the seal rings. Also remove the 

compression nuts and inspect the line ends in the area of the swaged ferrules for collapsed tubing. This 

condition may be observed by looking into the tubing ends. Should the tubing show indications that it is 

collapsed and new seal rings and proper torque does not stop leakage, the oil lines should be replaced. Also 

inspect the surfaces of the mating fittings for damage. 

Revised: 8/15/98 POWER PLANT 
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7-57. Recommendations for Changing Oil. (Refer to latest revision of Lycoming Service Bulletin No. 480 

and Lycoming Service Instruction No. 1014.) 

CAUTION 

Do not introduce any trade additive to thc basic lubricant unless 
recommended by the engine manufacturer. 

a. Oil Change Intervals. 

(1) For engines equipped with full-flow oil filters, change the oil and filter each 50 hours of engine 
operation or every four months, whichever comes first. 

(2) For engines relying upon pressure screen filtration alone, change the oil and clean the pressure 

and suction screens each 25 hours of engine operation or every four months, whichever comes first. 

b. Ashless Dispersant (Detergent) Oil. 

(1) With the exception of turbocharged engines, new or newly overhauled engines should be broken 

in on straight mineral oil for the first 50 hours of operation, or until oil consumption has stabilized. Lycoming 

oil additive P/N LW-16702 may be used. Mineral oil must also be used following the replacement of one or 

more cylinders until the oil consumption has stabilized. Attempting to break-in normally aspirated engines 

with detergent oil may result in high oil consumption as the additives in some of these oils can retard the 

break-in of the piston rings and cylinder walls. 
(2) All new or newly overhauled turbocharged engines must be broken in and operated only with 

ashless dispersant (detergent) oil. 

(3) In engines that have been operating on straight mineral oil for several hundred hours, a change to 

ashless dispserant oil should be made with a degree of caution, since the cleaning 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 ashless dispserant oil 

should be deferred until after the engine is overhauled. 

(4) When changing from straight mineral oil to ashless dispserant oil, the following precautionary 

steps should be taken: 

(a) Do not add ashless dispserant oil to straight mineral oil. Drain the straight mineral oil from 

the engine and fill with ashless dispserant oil. 

(b) Do not operate the engine with ashless dispserant oil longer than five hours before the first 

oil change. 
(c) Check all oil screens for evidence of sludge or plugging. Change oil every ten hours if sludge 

conditions are evident. Resume normal oil drain periods after sludge conditions improve. 

POWER PLANT Revised: 8/15/98 
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(ENGINE) 

TABLE V1I4ll. TROUBLESHOOTING CHART 

  

Trouble Cause Remedy 
  

Failure of engine to 

stare. 
Lack of fuel. 

Underpriming. 

Incorrect throtele serting. 

Defective spark plugs. 

Defective ignition wire. 

improper operation of 

magneto to breaker points. 
Magnetized impulse coupling - 

lefz magneto only. 

Frozen spark plug electrodes. 

Mixture conrrol in idle cut- 
off. 

Internal faiiure. , Check od sump screen for metal 

Check fuel system for 

leaks, 
Fill fuel tank. - 
Clean dirry lines, strainers, 

or fuel cocks. 
Prime with two or three 

strokes of primer. 

Open throctie and “unioad” 

engine. 
Open throtte to one-tenth 

of its range. 
Clean and adjusz or replace 

spark plug or piugs. Refer 

to Paragraph 7-51 for spark 

plug gap adjustments. 

Check with electric tester 

and replace any defective 

wires. 

Check internal ciming of 

magneto. Check points. 

Demagnetize impuise couplings. 

Replace spark plugs or dry out 

removed plugs. 

Open mixture control. 

particies. if found. compleze 

overhaul of the engine mav be 

indicated. 
  

(S-200 magneros oniy) 

    
Broken contact spring. 

Improper switch wiring for 

left magneto starting. 

Shorted ignition switch or 

loose ground.   
Replace capacitor. 

Reverse magneto switch wires 

Check and replace or repair     
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TABLE VI{Il. TROUBLESHOOTING CHART 

  

  

  

    
Defecrive ignidon wire, 

Defective spark plug 

terminai connectors. 

Restriction in exhaust 

system. 

{mproper ignition timing.   

(ENGINE) (coar) 

Troubile Cause Remedy 

Failure of engine to idle Incorrect carburetor idle Adjust throctle stop to 

properly. adjustment. obeain correct idle. 
tdle mixrure. Adjust mixture. Refer to 

engine manufacturer's hand- 

book for proper procedure. 

Leak in the induction system. Tighten all connections in the 
induction system. Replace 

any parts thar are defective. 
Low cylinder compression. Check cylinder compression. 

Faulry ignition system. Check entire ignition system. 

Open primer. Lock primer. 

Improper spark plug setting Check spark piug gzp. 

for alttude. 
Dirty air filter. Clean, refer to Paragraph 7-25. 

Low power and uneven Maixture too rich; indicaed Check primer. Resdjusement of 
running engine. by sluggish engine carburetor by authorized 

operation, red exhaust personnel indicaced. 

flame and black smoke. 
Mixture too lean; indicared Check fuel lines for dirt or 

by overheating or back- other restrictions. Check 

firing. fuel supply. 

Leaks in induction system. Tighten all connections. Re- 

place defective parrs. 

Defective spark piugs. Clean or replace spark plug. 

Improper grade of fuel. Fill tank with recommended 

grade. 

Magneto breaker points aot " Clean points. 
working pruperly. Check internal ciming of 

magneto, 
Check wire with ejectric 

tester. Replace defective 

wire, 
Replace connectors on spark 

plug wire. 

Check for loose muifier baffles. 

Check magnetos for triming and 

svnchronizaton.   
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TABLE VIIdl. TROUBLESHOOTING CHART 

  

  

Leak in induction system. 

Restriction in carburetor 

(ENGINE) (cont) 

Trouble Cause Remedy 

Failure of engine to Throtle lever out of Adjust throtrle lever. 

develop full power. adjustment. 
Tighten ail connections, and 

replace defective parts. 

Examine air scoop and re- 

  

  

    
Air lock or dirt in relief 

valve. 

Leak in suction line or 

pressure line. 

High oil temperature. 

Stoppage in oil pump intake 

passage. 
Worn or scored bearings.   

air scoop. move restriction. 

Improper fuel. Fill tank with recommended 

fuel. 

Propeller governor put out Adjust governor. 

of adjustment. 

Faulry ignition. Tighten all connections. 

Check system. Check ignition 

timing. 

Rough running engine. Cracked engine mounts. Repair or repalce engine mount. 

Unbalanced propeller. Remove propeller and have it 

checked for balance. 

Bent propeller blades. Check propeller for track. 

Defective mounting. Install new mounting bushings 

Lead deposit on spark Clean or replace plugs. 

plug. 

Malfunctioning engine. Check entire engine. 

Low oil pressure. Insufficient od. Check oil supply 

Dirty oil screens. Remove and clean oil screens. 

Defective pressure gage. Replace gage. 

Remove and clean oil pressure 

" relief valve. 

Check gasket between accessory 

housing crankcase. 
See High Oil Temperature™ 

in Trouble Column. 

Check line for obstruction. 

Check sucrion screen. 

Overhaul. 
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TABLE VII-1It TROUBLESHOOTING CHART 
(ENGINE) (cont) ‘ 

Trouble 
  

  

Cause Remedy 

High oil temperature Insufficient air cooling. Check air inlet and outlet 
deformation or obstruction 

Insufficient oil supply. Fill oil sump to proper level. 
Clogged oil lines or Remove and clean oil screens. 

screens. 
Failing or failed bearing. Examine sump for metal 

particles and. if found. 
overhaul engine 

  

  

Defective thermostats. Replace. 
Defective temperature gauge. Replace gauge. 
Excessive blow-by Usually caused by weak or 

stuck rings. Overhaul 
Improper engine operation. Check entire engine 

E xcessive oil con- Failing or failed bearing. Check sump for metal particles 
sumption and. if found. overhaul of 

engine is indicated 
Worn or broken piston Install new rings 

rings 
Incorrect installation of Install new rings. 

piston rings. 
External oil leakage. Check engine carefully for 

leaking gaskets. “O™ 
rings or sand holes 

Leakage through engine fue! Replace fuel pump “O™ ring 
pump vent 

Engine breather or vacuum Check engine and overhaul or 
pump breather. E replace pump 

Inaccurate pressure Cold weather In extremely cold weather oil 
readings pressure readings up to 

100 pounds do not necessarily 
indicate malfunctioning. 

  

  

Overpriming. Cold weather: Open throttie and unload engine. 

Inaccurate pressure Cold weather. High or low pressure readings 
readings. due to extremely cold weather 

are not necessarily a mal- 
function. Small and long oil 
lines will not transfer pres- 
sure readings accurately until 
engine is quite warm.         
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POWER PLANT PA-24-250 AND PA-24-260 

SECTION VIIA . : 

1 

7A-1. Introduction. This section covers power plants used in the PA-24.250 and PA-24-260 and is 
comprised of instructions for the removal. minor repair. service and installation of the engine cowling. 
propeller. propeller governor. engine. engine shock mounts. induction system. ignition s\stem and 
lubrication system 

7A-2. Description. The PA-24-250 and PA-24-260 Comanche is powered by an Avco-Lycoming engine of 
either 250 or 260 horsepower (Refer to Power Plant Specifications in Table 1i-I ) Engines are 0-540 series 
or 10-540 series which are six cvlinder direct drive. wet sump. horizontally opposed. air-cooled. and are 
designed to operate on 91 96 (minimum) octane aviation grade fuel. 

Cowling completely encloses the eng ¢ and consists of an upper and lower section Side panels lift up 
to allow access to the engine 

The propetler may be a constant speed McCauley or Hartzell unit controlled by a governor mounted on 
the engine supplving oil through the propeller shaft at various pressures Oil pressure from the governor 
moves the blades into high pitch (reduced RPM) and centrifugal twisting moment of the blades tend to 
move them into low pitch (high RPM) in the absence of governor oil pressure. 

The induction svstem consists of a wet type air filter on the early models or a dry type air filter on the 
later models and a MA-4-5 Marvel-Schebler carburetor or a Bendix fuel injection unit The engines are 
normally aspirated with no restrictions on maximum power output. 

Bendix Scintilla S6LN-20 series and S61.N-200 series magnetos are installed with their associated 
components The S6LN-20 series magnetos incorporate a single breaker and an impuise coupling instailed 
on the left magneto The S6LN-200 series magneto system consists of a single contact magneto on the 
side of the engine and a dual contact magneto on the left. to obtain the retard spark necessary for start 
A starting vibrator. magneto switches and starter switch complete the system 

In addition to the previously mentioned components. each engine is furnished with a 12-volt starter. a 
12-volt. 35-ampere or 50-ampere generator or a 70-ampere alternator: a vacuum pump drive and fuel pump 

The lubrication system is of the pressure wet sump type The oil pump. which is located in the 
accessory housing. draws oil through a drilled passage leading from the oil suction screen located in the 
sump The oil from the pump then enters a drilled passage in the accessory housing. which feeds the oiltoa 
threaded connection on the rear face of the accessory housing. where a flexible line leads the oil to the 
external oil cooler Pressure oil from the cooler returns to a second threaded connection on the accessory 

housing from which point a drilled passage conducts oil to the oil pressure screen or filter In the event that 
cold oil or an obstruction should restrict the oil flow to the cooler. an oil by-pass valve is provided to pass 
the oil directly from the oil pump to the oil pressure screen or filter 

The oil pressure screen or filter element. located on the accessory housing is provided as a means to 
filter from the oil any solid particles that may have passed through the suction screen in the sump After ‘ 
being filtered in the pressure screen or filter. the oil is fed through a drilled passage to the oil pressure relief 
valve. located in the upper right side of the crankcase in front of the accessory housing 
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This relief valve regulates the engine oil pressure by allowing excessive oil to return to the sump. while 
the balance of the pressure oil is fed to the main oil gallery in the right half of the crankcase Residual oil is 
returned by gravity to the sump where. after passing through a screen. it is again circulated through the 
engine 

7A-3. Troubleshooting. Troubles peculiar 1o the power plant are listed in Table VIIA-I11 in the back of 
this section. along with their probable causes and suggested remedies. When troubleshodting engines. 
ground the magneto primary circuit before performing any checks on the ignition system 

7A-4 Engine Cowling. 

7A-5. Removal Of Engine Cowling. (PA-24-250 and PA-24-260. Serial Nos 24-1 to 24-4782 incl . and 
24-4784 to 24-4803 incl.) 

Ascertain that the master switch and mag o switches are in the OFF position 
Release the three cowl fasteners on each side of the engine compartment 
Remove atiaching screws from the top cowl at the firewall and nose cowl 
Disconnect cowl attachment straps from top cowl. 
Remove the two attaching nuts. washers and screw securing the top cowl channel to firewall 
Lift the top cowl from the engine assembly 
Disconnect the air bellows from air filter by loosening the quarter turn fasteners 
Disconnect all drains and holes attached to the bottom cowl 
Disconnect the two support tubes from the bottom cowl 
Disconnect the nose gear door retraction rod at the nose gear strut 
Remove attaching screws from bottom cowl by pulling down and forward =

M
 

o
o
 

Q
N
 
o
 

7A-6 Cleaning. Inspection And Repair Of Engine Cowling. 
a  Clean cowling with a suitable cleaning solvent and wipe dry with a clean cloth 
b Inspect cowling for dents. cracks. loose rivets. elongated holes and damaged or missing fasteners 
c Repair all defects to prevent further damage. . 

7A-7 Installation Of Engine Cowling. (PA-24-250 and PA-24-260. Serial Nos 24-1 10 24-47%2 incl . and 
244784 10 24-4803 incl) 

Position the lower cowling and secure with screws to the firewall bulkhead 
Attach the two support tubes to the aft section of the lower cowling. 
Attach the nose gear door retraction rod to the gear strut. 
Connect air hoses and drain lines to the bottom cowling. 
Attach the carburetor air bellows to the air filter with quarter turn fasteners 
Position the top cowl on the nose section and secure the two cowl channels to the firewall with 

screws. washers and nuts. 
2 Secure the top cowling 1o the firewall bulkhead and nose section with screws 
h  Auach the top cowl hold down straps to each cowl support channel 

-
t
 
a
n
o
w
e
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7A-8. Removal Of Engine Cowling. (PA-24-260, Serial Nos. 24-4783 and 24-4804 and up.) 

O
 
e
 

m
e
 

a
0
 

o 

Ascerrain that the master switch and magneto switches are in the off position. 

Release the three cowl fasteners on each side of the engine compartment. 

Remove attaching screws from the top cowl at the firewall, 

Remove attaching screws from the nose section parting surfaces. 

Remove the two attaching nuts, washers and screws securing the top cowl channel to firewail. 

Lift the top cowl from the engine assembly. 

Disconnect nose gear door actuating rods. 

Disconnect cowl Aap control cabies. 

Disconnect gear door frame channels from firewall and attachment straps by removing screws. 

Disconnect drain lines from bottom cowl. 

Remove bortom cowl by removing screws securing it to the firewall. 

7A-9. Cleaning, Inspection And Repair Of Engine Cowling. 

a. 

b. 

< 

Clean cowling with a suitable cleaning solvent and wipe dry v -\ a clean cloth. 

Inspect cowling for dents, cracks, loose rivets, elongated ho.ss and damaged or missing fasteners. 

Repair all defects to prevent further damage. Fiberglass repair procedures may be accomplished 

according to Fiberglass Repairs, Section IV 

7A-10. Installacion Of Engine Cowling. (PA-24-260. Serial Ncs. 24-4783 and 24-4804 and up.) 
a. Position the bottom cowling and secure with screws to the firewall bulkhead. 

b. Secure the gear door frame channeis to the firewall and engine mount straps using attaching 
screws. 

¢, Connect cowl flap control cables to flap actuating arms. 

d. Connect gear door actuating rods to doors. 

¢. Connect drain tubes to outlet in bottom cowl. 

{. Position top cowl on engine assembly 

g. Arttach the cowl support channeis to the firewall with screws, washers and nuts. 

h. Secure the cowl nose section halves with screws. 

1. Secure top cowl to firewall bulkhead with screws. 

i Adjust nose gear door. (Refer to Section IV ) 

k. Secure side panels with fasteners. 

7A-11 Propeller. 

CAUTION 

Before performing any service functions on the propeller. ascertain that 

the master switch is “OFF", the magnero switches are “OFF” 

(grounded) and the mixture conerol is in the “IDLE CUT-OFF" 

position. 

POWER PLANT 
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10      8oLy 
PLAIN WASHER 
SELF-LOCKING NUT 
STARTER RING GEAR SUPPORT 
SPINNER ADAPTOR RING 
0" RING SEAL 
PROPELLER 
HUB MOUNTING BOLT 
WASHER 

10 SPINNER 
12 11 TRUSS HEAD SCREW 

12 FIBER WASHER 

P
R
L
R
N
R
W
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FIGURE 7A-1. PROPELLER INSTALLATION (MCCAULEY) PA-24-250 

7A-12. Removal Of Propeller. (McCauley) (PA-24-250) (Refer to Figure 7A-1) 

NOTE 

In some manner idenufy the position of each part in relation to the 

other to facilitate installacion. 

2. Remove the spinner (10) by removing the screws (11) that secure it to the spinner bulkhead (5) 

b. Place a drip pan under the propetler to carch oil spillage. 

¢. Cut the saferv wire around the propeller mounting bolts (8) and remove the bolts from the engine 

crankshaft flange. 
d. Pull the propeiler from the engine crankshaft. 

e. Remove the propeller “O" ring () from the propeller hub bore. 

£ The spinner bulkhead (5) may be removed from the starter ring gear {+) by removing nuts. washers 

and bolts 

POWER PLANT 
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A 

4 Exaggerated view of nicks in E 

leading edge v 
¥y 

Exaggerated view of nick 
\K in face of blade 

            
  

  

  

            
  

A 

Recommended method for re- 
moving nicks by riffle file and SECTION AA— 

crocus cioth Blend deepest portion x Nick 1n face of blade removed 

of nick into leading edge align- by tile and crocus cloth as 

ment with sSmooth curves ‘ recommended 

FIGURE 7A-2. TYPICAL NICKS AND REMOVAL METHOD ‘ 

7A-13. Cleaning, Inspection and Repair Of Propeller. (Refer to Figure 7A-2.) 
a. Check for oil and grease leaks. 
b. Clean the spinner. propeller hub interior and exterior. and blades with a non-corrosive solvent. 
c.  Inspect the hub parts for cracks. 
d.  Steel hub parts should not be permitted to rust. Use aluminum paint to touch up. if necessary. or 

replace during overhaul. 
e.  Check all visible parts for wear and safety. 
f.  Check blades to determine whether they turn freely on the hub pivot tube. This can be done by 

rocking the counterweights or biades back and forth through the slight freedom allowed by the pitch 
change mechanism. If they appear tight and are properly lubricated. the propeller shouid be disassembled 

by an authorized Service Center. 
g.  Inspect blades for damage or cracks. Nicks in leading edges of blades should be filed out and all 

edges rounded, as cracks sometimes start from such places. Use fine emery cloth for finishing. 
h. 1tis recommended that for severe damage. internal repairs and replacement of parts. the propeller 

should be referred to the Manufacturer or Certified Repair Station. 
i.  Grease blade hub through zerk fitting ( Hartzell propetler only). Remove one of the two fittings for 

each propeller blade, alternaté the next time. Apply grease through the zerk fitting until fresh. grease 
appears at the fitting hole of the removed fitting. Care should be taken to avoid blowing out hub gaskets. 

ISSUED: 8/18/72 POWER PLAN! 
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7A-14. Installation of Propeller. (McCauley) (PA-24-250) (Refer to Figure 7A-1.) 

. CAUTION 

Ascertain the Master Switch and Magneto Switch are in the “OFF” position 
and the Mixture Control is in the “IDLE-CUT-OFF” position. 

a. Position the spinner bulkhead ring (5) against the starter ring gear support (4) so that one arrow lines 

up with the TCI on the front face of the support. 

b. Secure the spinner bulkhead to the starter ring gear support with 12 bolts ( 1), 12 nuts (3), and 24 

washers (2) (one under the bolt head and one under each nut). Carefully tighten nuts uniformly, to torque 

limits, shown in Table VIIA-IL 

c. Clean the propeller and engine flanges. 

d. Observe the starter ring gear to make sure it is mounted properly on the engine crankshaft flange. 

The crankshaft flange is stamped with "0" mark and the starter ring gear is likewise identified by an "0" 

mark. Upon installation of the starter ring gear, the markings shall be mated to insure proper installation. 

e. Insert the "0" ring in the groove of the propelier (7) hub bore. Make sure that the "0" ring is uot 

twisted and is liberally coated with clean lubricating oil. 

NOTE 

Some McCauley propellers may be found in use with a counterbore in the 

hub instead of an "0" ring groove. When installing these propellers, always 

insert the “0” ring in the counterbore and push it to the bottom. Never slide 

the "0" ring on the crankshaft pilot. 

' . f. Raise the propeller and line up the arrows on the hub flange outer diameter with the short bushing in 

- the crankshaft flange. Engage the pilot in the hub, making sure that face of hub flange is parallel with the face 

of the crankshaft flange, then push the propeller in. Make sure that the bolt holes engage the bushings. 

CAUTION 

It is important that the propeller be seated against the crankshaft flange with 

a straight push. Rotating or cocking it on will cause damage to the "0” ring 

and oil leakage will result. Particular care must be taken while installing 

hubs having a counterbore to prevent damaging the "0" ring or displacing it 

so that it is lodged between the flange faces. The latter condition will be 

indicated by, nontracking of the blades immediately after installation. 

g. Slide washers (9) on bolts (8) and tighten bolts uniformly all around to the torque limits ofTable 

VIIA-1 and safety wire bolts. 

h. Check blade track. (Refer to paragraph 7A-22.) 

i.  Slide spinner (10) over the propeller, align screw holes with the nuts in the bulkhead, and install 

washers (12) and screws (11). Tighten to the torque given in Table VIIA-]. 

. Revised: 8/15/98 POWER PLANT 
PA-24-250 AND PA-24-260 
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     1 SPINNER 
2 BLADE 
3 WASHER 
4 SPINNER ADAPTOR RING 
6 ENGINE STARTER GEAR 
6 BOLT 
7 WASHER 
e 
9 
0 
1 

HUB MOUNTING BOLT 
NUT 
“0" RING SEAL 
PROPELLER MOUNTING SHIM     

  

FIGURE 7A-3. PROPELLER INSTALLATION (HARTZELL) PA-24-250 

7A-15 Removal Of Propeller. (Harezell) (PA-24-250) (Refer to Figure 7A-3 ) 

NOTE 

In some manner identify the position of each part in refation to the 

other to facilitate installation. 

Ascertain that the master switch and magneto switches are in the OFF position. 

Remove the spinner (1) by removing the screws that secure it to the spinner bulkhead (4 

Place a drip pan under the propeiler to catch oil spillage. 

d.  Cut the safery wire around the propeller mounung bolts (8) and remove them from the engine 

crankshatt flange 

¢.  Pull the propeller from the engine crankshatt 

f.  Remove the proveller "0 ring (10) and shim (11) from the engine flange 

2. The spinner bulkhead (4) mav be removed rrom the starter ring gear (8) bv removing nuts. wasners 

and bolts 

0 
o
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7A-16  Cleaning. Inspection And Repair. : 
The instructions for cleaning. inspection and repair of the Hartzell propeller are the same as those given 

for the McCauley propeller in paragraph 7A-13 

7A-17 Installation Of Propeller. (Hartzell) (Refer to Figure 7A-3) 

a Position the spinner bulkhead (4) against the starter ring gear support (5) so that one arrow lines 
up with the TC1 on the front face of the support. ’ ’ ’ 

b  Secure the spinner bulkhead to the starter ring gear support with 12 boits (63, 12 nuts (9). and 24 
washers (3) (one under the bolt head and one under each nut) Carefully tighten nuts uniformly to torque 
limits shown in Table VIIA-1 

¢  Clean the propeller and engine flanges 
d  Observe the starter ring gear to make sure it is mounted properly on the engine crankshaft flange 

The crankshaft flange is stamped with an “O™ mark and the starter ring gear is likewise identified by an 
“O"mark lipon installation of the starter ring gear. the markings shall be mated to insure proper installation 

e Install “O™ ring (10} and shim (11) on engine shaft 

CAUTION 

It is absolutely essentialthat shim ( | 1) be installed. as failure todo so 

may result in failure of the mounting boits due to relative movement 
of the two flanges 

f Raise the propeller into position with the engine and slide the propeller onto the propeller mounting 
bushings 

g Install the hexagon-head propeller hub mounting bolts in the propeller hub and tighten them to 
the torque given in Table VIIA-] 

h  Check blade track (Refer to paragraph 7A-22) 
i Safety-wire the mounting bolts and install spinner 

7A-18 Removal Of Propeller. (PA-24-260) (Refer 1o Figure 7A-4) 
a Ascertain that the master switch and magneto switches are in the OFF position 
b.  Remove the spinner (1) by removing the screws that secure it to the spinner bulkhead (10) 
¢ On airplanes with serial nos 24-4783 and 24-4804 and up. remore engine cowling (Refer to 

paragraph 7A-K ) 

d Place a drip pan under the propeller to catch oil spillage 
e Cut safety wire around the propeller mounting studs (7) and remove the studs from the engine 

flange The nuts are frozen and pinned to the studs. so the studs will turn with the nuts 
f Pull the propelier from the engine shaft 
¢ Remove the propeller O-ring (9) from the propeller hub O-ring groove 
h The spinner bulkhead (10) may be removed from the starter ring gear (11) by removing nuts. 

washers and bolis 

ISSUED: 8/18/72 POWER PLANT 
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FIGURE 7A<4. PROPELLER INSTALLATION (HARTZELL) PA-24-260 

7A-19. Cleaning, Inspection And Repair. 

The instructions for cleaning, inspection and repair of the PA-24-260 Harzzell propeller are the same as 

those given for the McCauley propeiler used on the PA-24-250. (Refer to paragraph 7A-13.) 

7A-20. Installation Of Propeller. (PA-24-260) (Refer to Figure 7TA-4) 

a. Clean propeller and engine flanges. 

b Install spinner bulkhead (10) on starter ring gear (11) and torque boits (o specifications given in 

Table VIIA-L . 

c. Observe the starter ring gear to make sure it is mounted properly on the engine crankshaft flange. 

The crankshaft flange is stamped with an “O" mark and the starter ring gear is likewise identified by an 

“0" mark. Upon installation of the starter ring gear, the markings shall be mated to insure proper 

installation. 
d. Lubncate and instail O-ring (9) in the propeller hub O-ring groove. 

POWER PLANT 
ISSUED: 8/18/72 
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e.  Mount propeller on engine. Screw each stud (7) into its mating flange bushing 2 few threads ata 

time uncil all are tight. Torque bolts to specifications given in Table VIIA-L. Safety the mounting bolts with 

MS20995C41 wire, routing the wire through the lock pins (8). 

f. Check blade track per paragraph 7A-22. 

g. Check low pitch blade angie. (Refer to paragraph 7A-21.) 
k. Install engine cowling if removed. 

i.  Install spinner (1) and secure with screws. 

7A-21. Adjustment Of Low Pitch Blade Angle Stop. 

a. The propeller comes from the facrory with the low pitch stop adjustéd for proper blade angle. If, 

however, this adjustment has been disturbed, the following procedure is given for obraining biade angle: 

1. The blade angie (Refer to Table VIIA-I) is determined by placing 2 propeller protractor on the 

face side of the propeller, ar the 30 inch sution, as measured from the hub center line. The blade must be 

horizontal. i 
2. The low pitch stop adjustment is made by a screw in the nose of the propeller cylinder. 

Rotating the screw clockwise increases the low pitch and reduces the static RPM by about 100 RPM for 

each half turn: or vice versa. 
b. After the low pitch stop has been adjusted for proper blade angle, the governor should then be 

adjusted to obeain maximum rated engine RPM during take-off and climb as described in paragraph 7A-27. 

7A-22. Blade Track. Blade track is che ability of one blade tp to follow the other, while rotating, in 

almost the same plane. Excessive difference in blade track - more than .062$ inch - may be an indication of 

bent blades or improper propeller installation. Check blade track s follows: 

a. With the engine shut down and blades vertical. secure to the aircraft 2 smooth board just under the 

tip of the lower blade. Move the tp fore and aft through its full “blade-shake” travel, making small marks 

with 3 pencil at each position. Then center the tip between these marks and scribe a line on the board for 

the full width of the np. 

b. Carefully rotate propeller by hand to bring the opposite blade down. Center the tip and scribe a 

pencil line as before and check that lines are not separated more than .0625 inch. 

c. Propellers having excess blade ack should be removed and inspected for bent blades or for parts 

of sheared “O" ring, or foreign particles. which have lodged between hub and crankshaft mounting faces 

Bent blades will require repair and overhaul of assembly 

POWER PLANT 
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TABLE VIIAJ 

  

PROPELLER SPECIFICATIONS 

  

Blade Angle PA-24-250 Low Pitch (High RPM) 

  

Engine Saatic Low RPM 

24-250 

McCauley 157 +0.2° 
Harczell 14.5°+0.15° 
High Pitch (Low RPM) 

McCauley 32° 205° 
Hartzell 31° w0 33° 

Blade Angle PA-24-260  Low Pitch (High RPM)  15° 
High Pitch (Low RPM)  32° tc 34° 

Propelier RPM Setting Engine Stadc High RPM 

24-250 2575 RPM Max. 
24-260 2700 RPM Max. 

1900 £ 25 RPM Min. 

  

  Bulkhead to Propeller 

Hub 

Propeiler Mouncing 

Bolts 

Sruds 

Spinner Artachment 

Screws 

24260 1600 £ 50 RPM Min. 

Propeller Torque Limits  Description Reguired Torque 

(Dry) 
Spinner Bulkhead 

Bulkhead to Szarter 

Ring Gear 100 inch pounds 

22 foot pounds 

55 to 60 foot pounds 

60 to 70 foot pounds 

40 inch pounds   
  

POWER PLANT 
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7A-23. Propeller Governor. 

7A-24. Removal Of Propeller Governor. 

a.  Lift the left side panel of the engine cowling. 

b. Disconnect control cable from governor control arm. 

¢. Remove the governor mounting stud aucs. It will be necessary to raise the governor as the nuts are 

being removed before the nuts can be compictely removed. 
d. Remove the mounting gasket. If the governor is to be removed for a considerabie length of time 

and another unit is not substituted, it is advisable to cover the mounting pad to prevent damage caused by 

foreign macter. 

7A-25. Insullation Of Propeller Governor. 
2. Clean the mounting pad thoroughly making very certain thar there are no foreign particles in the 

- ~ss around the drive shaft. 
b. Place the governor mounung gasket in position with the raised portion of the screen facing away 

from the engine. 

¢. Align the splines on the governor shaft-with the engine drive and slide the governor in position. 

d. Raise governor off mounung pad enough to install washers and start mounting nuts. Torque nuts 

e. Connect the control cable end to the governor control arm. 

f. Adjust governor control per paragraph 7A-26 or 7A-27. 

7A-26. Adjustment Of Propeiler Governor. (Woodward) (PA-24-250) (Refer to Figure 7A-5.) 

a. Scart the engine in accordance with the directions given in Owner’'s Operating Manual and allow to 

warm up 
b. Push the "PROPELLER" cockpit controi as far forward as it will go. At this position the governor 

speed adjusting control lever will be against the hi-rpm fine adjusting screw. 

¢. Observe enginc speed. Adjust the governor speed by means of the fine adjustment screw for 2575 

rom. To do this, release the fasteners and lift the side engine cowling. Release the speed control lever clamp 

screw (4) and move the lever relative to the cover serrations. Once serTation movement in a clockwise 

direction produces a decrease in speed of 100 rpm: one serration counter-clockwise increases the speed 100 

rpm. One revoluuon of the hi-rpm fine adjustment screw in a clockwise direction decreases engine speed 25 

rpm. counter-clockwise rotation increases engine speed 25 rpm, for each revelunion of the screw 

d. After setting the engine rpm at 2575. tighten the conwol iever clamping screw. and run the 

self-locking nut on the finc adjuscment screw against the stop ring projection. Then safery-wire the head of 

the screw to the projection. 
c. Fasten cowling on both sides. 

POWER PLANT 
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9. SPEELD CONTROL LEVER 
6. STOP MING 
T, MIGN <RPM FINE ADNITMENT SCREW 

. SPRING RETAINER 

              

       
  

FIGURE 7A-5. WOOOWARD PROPELLER GOVERNOR ADJUSTMENT POINTS 

7A-27. Adjustment Of Propeller Governor. (Hartzell) (Refer to Figure 7A-6.) 

a. Release the fasteners and lift the left side engine cowling. 

b. Scart the engine in accordance with the directions given in the Owner's Flight Manual and allow to 
warm up. 

¢. Push the “PROPELLER’ cockpit concrol as far forward as it will go. At this position the governor 

speed adjusting concrol lever will be against the hitpm fine adjusting screw 

d. Observe engine speed. Adjust the governor by means of the fine adjustment screw for 2575 RPM 

(PA-24-250) or 2700 RPM (PA-24-260). To do this, loosen the fine adjustment screw locknut and turn the 

hi-rpm fine adjustment screw in a clockwise direction to decrease engine speed and a counterclockwise 

rotation to increase engine speed. One revoiution of the fine adjustment screw increases or decreases the 

propeller speed approximately 15 RPM. 

e.  After setting the governor for high RPM, run the selflocking nut on tie fine adjustment screw 

against the base projection to lock. 

f.  Pull the “PROPELLER" cockpit control aft to the low RPM position. 

g. Observe engine speed. Ser to 1900 RPM (PA-24-250) or 1600 RPM (PA-24-260) either bv 

threading the fitting at the governor control arm onto the cable, or by turning it in the direction tending to 

remove the fitting from the cable, depending on whether it is required to decrease or increase engine speed, 

respectively. [t will be necessarv, of course, prior to adjusting, to remove the seif-locking nutr and 

disconnect it from the governor control arm and to releasc the fitting locknut. 

h. Reconnect cable to governor conmol arm. apply fitting locknur and recheck engine by moving 

cockpit control in and out of the appropriate sctting. 

i. Secure the cowling. 

POWER PLANT 
ISSUED: 8/18/72 

2 C16



PIPER COMANCHE SERVICE MANUAL 

  

  

RPM ADJUSTING SCREW 
LOCX NuT 

CONTROL ARM 

» CONTROL wHELL 

SCALW AasEvELY 

  

s
r
p
r
s
     

  

FIGURE 7A-6. HARTZELL PROPELLER GOVERNOR ADJUSTMENT POINTS 

7A-28. Removal Of Engine PA-24-250. (Refer to Figure 7A-7) 
a  Turn off ali cockpit switches and disconnect the battery ground cable at the battery. 
b.  Move the fuel control lever located on the fuselage floor between the two font seats to the OFF 

position. 
c.  Remove engine cowling. (Refer 10 paragraph 7A-5.) 
d. Drain engine oil if desired. 
e. Remove propeller if desired. (Refer to paragraph 7A-12 or 7A-15)) 

NOTE 

Where a question may arise as where to reconnect hose. line or wire. 
the item at the separation should be identified (1agged) to facilitate 
reinstallation. Open fuel. oil. vacuum lines and fittings should be 
covered to prevent contamination. 

f.  Remove air duct from right rear baffle. 
g. Disconnect vacuum hose from vacuum pump. 
h.  Disconnect air oil separator drain hose from engine. 
i.  Disconnect primer line at flexibie hose connection. 

ISSUED: 8/18/72 POWER PLANT 
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k. Disconnect cylinder head temperature wire from No. 5 cylinder. Disconnect generator leads 
generator. remove clamps securing wires to engine and draw them aft to the firewall. 

m. Disconnect spark plug leads from top spark plug of each cylinder and draw them through the rear 
baffles 

i Disconnect oil pressure line at engine . 

Disconnect manifold pressure line at the left rear baffle. 
Remove fuel pump blast tube 
Remove fuel line from engine driven fuel pump. 
Disconnect engine breather hose at engine accessory housing 
Disconnect magneto “P™ leads at magnetos 
Disconnect tachometer cable at engine accessory housing 
Disconnect oil temperature wire from accessory housing 
Remove oil cooler lines 
Disconect the governor control cable at the governor and remove clamps securing it to engine 

w  Disconnect starter lead at starter and remove clamps securing it 1o engine 
Xx.  Disconnect fue! pressure line from carburetor 
v Remove carburetor inlet line frc:  -arburetor and fuel pump. 
7 Disconnect the throttle. mixture and carburetor heat controls from carburetor and cable 

attachment bracket 
aa Remove exhaust stacks from engine by removing attaching nuts and washers 
ab Remove bonding straps from engine at side of mount. 
ac  To prevent damage 1o the 1ail when removing the weight of the engine from the airplane. attach a 

stand to the 1ail skid 
ad Atuach a one-half ton (minimum) hoist to the lifting strap and relieve the tension on the engine 

mounts 
ae  Check the engine for any attachments remaining to obstruct its remozal 
al  Remore the cotter pin. nut, washer. front rudder shock mount and sleeve from each mounti 

bolt 
ag Slide bolts out of attaching points and swing engine free. placing it on a suitable support 
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7A-29 Installation of Engine PA-24-250. (Refer to Figure 7A-7.) 
a Autach a one-half ton (minimum) hoist to the engine lifting strap and lift engine 
b  Swing engine into place. positioning the engine mounting lugs so they align with mount 

attachment points 
c Insert a mounting bolt into the engine mount until its threaded end extends one or two threads 

from the mount itself Insert a shock mount between the engine mounting bracket and the mount Slide the 
mount bolt on through the mount and insert a mount spacer over the bolt and through the engine mounting 
bracket 

d Repeat the procedures in step “c™ with the remaining three attaching points 
e Install the front engine shock mounts on the bolts and over the forward end of the mount spacer. 

check to see that the shock mounts are not binding Install washers and a nut on each mounting bolt 
Tighten the nuts progressively. following a circular sequence and torque to 40 foot-pounds and safety 

f  Connect starter cable 1o starter and clamp cable to left cylinder baffles and engine mount 
g Attach generator leads 10 generator and clamp them to right cvlinder baffles and engine mount 
h  Auach exhaust stacks 1o engine cvlinders using gaskets. washer and nuts 

POWER PLA;\‘ ISSUED: 8/18/72 
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Connect bonding straps to engine and engine mount 
Connect throttle and mixture controls and adjust per paragraphs 7A-52 or 7A-61 
Connect carburetor heat control and adjust per paragraph 7A-52. 
Connect governor control cable to governor and secure with clamps 
Install carburetor inlet fuel line and fuel pressure line 
Install oil cooler lines 
Connect fuel lines to engine driven fuel pumps 
Install spark plug leads and clamp. 
Connect engine breather hose to engine accessory housing 
Connect oil temperature wire to accessory housing. 
Connect tachometer cable to fitting on engine accessory housing. 
Connect magneto "P™ leads to magnetos. and safety 
Connect manifold pressure line to No 6 cyvlinder 
Connect primer line 
Connect cylinder head temperature wire to No 5 cylinder 
Connect oil pressure line to engine accessory housing 
Connect air oil separator drain hose to engi..: accessory housing. 
Connect vacuum hose to vacuum pump 
Install air duct on muffler shroud and right rear baffle 
Install fue! pump blast tube 
Install propeller (Refer to paragraph 7A-14 or 7A-17) 
Install the proper grade and amount of engine oil 

NOTE 

Refer to latest Lycoming Senvice Instruction No 1241 

Install engine cowling (Refer to paragraph 7A-7) 
Connect battery ground cable. turn fuel selector valve on and turn on auxiliary fuel pump Check 

Tor fuel leaks 

REVISED: 4/10/81 POWER PLANT 
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Figure 7A-7. Engine Installation PA-24-250 
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7A-30. Removal Of Engine. (PA-24-260. Serial Nos. 24-4000 to 24-+782 incl. and 24—+784 to 243803 

incl.) (Refer to Figure 7A-8.) 
2. Tum off all cockpit switches and disconnecr the battery ground cable at the bawery. 

b. Move the fuel controi lever located on the fuselage floor between the two front seats to the OFF 

posinon. 

c. Remove engine cowling. (Refer to paragraph 7A-5.) 

d. Drain engine oil if desired. 
¢. Remove propeller. (Refer to paragraph 7A-18) 

NOTE 

Where 2 question may arise as where to reconnect hose, line or wire, the 

item at the separation should be identified (cagged) to facilitate 

reinstaliation. Open fuel, oil, vacuum lines and firtings should be 

covered to prevent contamination. 

Disconnect vacuum hose from vacuum pump. 

Disconnect engine breather. 
Disconnect oil temperature lead and tachometer drive cable from the engine accessory housing. 

Disconnect magnero P’ leads and retard lead (left magnero only) from magnetos. 
Disconnect cabin heat and defroster air ducts from left muffier shroud. 

Disconnect fuel pump blast tube. 
Disconnect the manifoid pressure line, No 6 cylinder. 

. Disconnect fuel pump drain hose from pump. 

Disconnect fuel pump iniet and outler lines. 

Remove oii cooler lines. 

Disconnect exhaust gas temperature probe from No. 6 cylinder exhaust stack. 

Disconnect starter cabie from starrer. 

Disconnect throttle, mixrure and governor contol cables and remove cabie clamps. 

Disconnect oil pressure and fuel pressure lines. 
Disconnect electrical leads from alternator. remove clamps securing wires to engine and draw them 

aft to the firewall. 

u. Disconnect cylinder head temperature lead from No. 5 cylinder. 

v. Disconnect bonding straps from engine at sides of mount. 

w. Disconnect top spark plug leads and pull them aft through the rear engine baffles. 

x. Disconnect exhaust stack hangers from nose gear support tubes. 

y. To prevent damage to the tail when removing the weight of the engine from the airplane, artach a 

stand to the tail skid. 

z. Artach a one-half ton (minimum) hoist to the lifting strap and relieve the tension on the engine 

mounts. 
aa. Check the engine for any artachments remaining to obstruct its removal, 

bb. Remove the cotter pin, nut, washer, front rudder shock mount and sleeve from each mounting 

bolt. 

cc. Shde boles out of atraching points and swing engine free. placing it on a suitabie support. 
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Figure 7A-8. Engine Installation PA-24-260 Serial Nos. 24-4000 to 24-4782 incl. 

and 24-4784 10 24-4803 incl. 
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7A-31 Installation Of Engine. (PA-24-260. Serial Nos. 24-4000 to 24-4782 incl. and 24-4784 to 244803 
‘ incl.) (Refer to Figure 7A-8 ) 

a Attach a one-half ton (minimum) hoist to the engine lifting strap and lift engine 
b  Swing engine into place. positioning the engine mounting lugs so they align with mount 

attachment points 
c Insert a mounting bolt into the engine mount until its threaded end extends one or two threads 

from the mount itself Insert a shock mount between the engine mounting bracket and the mount. Slide the 
mount bolt on through the mount and insert a mount spacer over the bolt and through the engine mounting 
bracket. 

d  Repeat the procedures in step “c™ with the remaining three attaching points 
e Install the front engine shock mounts on the bolts and over the forward end of the mount spacer. 

check to see that the shock mounts are not binding. Install washers and a nut on each mounting bolt Tighten 
the nuts progressively. following a circular sequence and torque to 40 foot-pounds and safety 

f Attach exhaust stack hangers to nose gear support tubes 
g  Connect bonding scraps to engine and engine mount 
h  Connect spark plug leads and clamp to prevent chafing 
1 Connect throttle and mixture controls and adjust per paragraphs TA-52 or 7A-61 

j Connect carburetor heat control. if installed. and adjusted per paragraph 7A-52 
k. Connect governor control cable to governor and secure with clamps. 
1 Connect electrical leads to the alternator. starter and cylinder head temperature probe. No 5 

cvlinder Clamp leads 1o the right cylinder baffles and engine mount 
m  Connect oil pressure and fuel pressure lines 

Connect oil cooler lines to engine accessory housing and oil cooler 
Connect manifold pressure line. No 6 cylinder. 
Connect fuel pump inlet and outlet lines 
Connect fuel pump drain hose 
Connect fuel pump blast tube 
Connect exhaust gas temperature probe No 6 cvlinder exhaust stack 
Connect oil temperature lead and tachometer drive cable to the engine accessory housing 
Connect magneto P leads and retard lead (left magneto oniy) to magnetos 
Connect cabin heat and defroster air ducts to the left muffler shroud 
Connect engine breather 
Connect vacuum hose to vacuum pump 
Install propeller (Refer to paragraph 7A-20) 
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NOTE 

Refer to latest l.ycoming Service Instruction No 1241 

aa Turn fuel selector valve on and operate auxiliary fuel pump Check for fuel leaks 
ab Install engine cowling (Refer to paragraph 7A-7) 
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7A-32. Removal Of Engine. (PA-24-260, Senial Nos. 24-4783 and 244804 and up) (Refer to Figure 7A-9) 

2. Tumn off all cockpit switches and disconnect the batrery ground cabie at the battery 

b.  Move the fuel control lever located on the fuselage floor between the two front seats to the OFF 

position. 

c. Remove engine cowiing (Refer 1o paragraph 7A-8) 
d. Drain engine oil if desired. 

e. Remove propeller. (Refer to paragraph 7A-18) 

f. Remove air ducts from firewall and oil cooler, 

NOTE 

Where a question may arise as where to reconnect hose, line or wire, the 

item at the separation should be identified (tagged) to facilicate 

reinstallation. Open fuel, oil, vacuum lines and fittings shouid be 

covered to prevent contamination 

Disconncct the manifold pressure line, No. 6 cylinder. 

Disconnect magnerto "P"" ieads and retard lead (left magneto only) from magnetos. 

Disconnect tachometer drive cable and oil temperature lead from the engine accessory housing 

Disconnect vacuum hoses at vacuum pump 
Disconnect oil cooler hoses at aft end of engine. 

Disconnect engire breather from engine 

Disconnect exhaust gas temperature lead from No. 6 cylinder exhaust stack. 

Disconnect fuel pump inlet line at fuel pump. 

Disconnect fuet pressure. oil pressure and fuel flow lines. 

Disconnect cylinder head temperature lead from No 5 cylinder 

Disconnect the starter cable at the starter, remove cable clamps at the left side of the engine and 

engine mount, and draw cable aft to the firewall 

r. Disconnect alternator leads at alternator, remove clamps securing wires to engine and draw them 

aft to the firewall. 

s  Disconnect injector heat control cable at air duct. 

t. Disconnect throttle, mixture and propeller governor conool cables and remove ciamps securing 
them to engine. 

u. Remove bonding straps from engine at sides of mount. 

v. To prevent damage to the tail when removing the weight of the engine from the airplane. attach a 

stand to the il skid. 

w  Artach a one-half ton (minimum) hoist to the lifting strap and relieve the tension on the engine 
mounts. 

e
w
o
p
g
T
F
T
 

r
F
®
 

x. Check the engine for any attachmencs remaining to obstruct its removal. 

v Remove the cotter pin, nut, washer, front rudder shock mount and sleeve from each mounting 
bolt. 

z.  Slide bolts out of arraching points and swing engine free. placing 1t on a suitabic support. 

POWER PLANT 
ISSUED: 8/18/72 
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7A-33 Installation Of Engine. (PA-24-260. Serial Nos. 24-4783 and 24-4804 and up)(Refer to Figure 7A-9 ) 
a. Auach a one-half ton (minimum) hoist to the engine lifting strap and lift engine 
b  Swing engine into place. positioning the engine mounting lugs so they align with mount 

attachment points 
c Insert a mounting bolt into the engine mount until its threaded end extends one or two threads 

from the mount itself Insert a shock mount between the engine mounting bracket and mount Slide the 
mount bolt on through the mount and insert a mount spacer over the bolt and through the engine 
mounting bracket - 

d.  Repeat the procedures in step “c¢” with the remaining three attaching points 
e Install the front engine shock mounts on the bolts and over the forward end of the mount spacer. 

check 1o see that the shock mounts are not binding. Install washers and a nut on each mounting bolt Tighten 
the nuts progressively. following a circular sequence and torque to 40 foot-pounds and safety 

Connect starter cable to starter and clamp cable to left cylinder baffles and engine mount 
g Attach alternator leads to alternator and clamp them to right cvlinder baffles and engine mount 
h.  Connect governor control cable to governor and secure with clamps 
) Connect throttle and mixture control cables to the injector and adjustment per paragraph 7A-61 
) Connect injector heat control cable and adjust 
k Attach bonding straps to engine and engine mount. 
1 Connect cyvlinder head temperature (No 5 cylinder) and exhaust gas temperature {No 6 cylinder) 

leads and secure. 
m  Connect fuel pressure. fuel flow and oil pressure lines 

Connect fuel pump. inlet line 
Connect oil temperature lead and tachometer cable to engine accessory housing 
Connect magneto “P" leads and retard lead (Left magneto only) to magnetos 
Connect manifold pressure line {No. 6 cviinder) 
Connect oil cooler hoses to engine 
Connect engine breather to engine and clamp 
Connect vacuum hoses to vacuum pump and clamp 
Connect ducts to muftier. cabin heat inlet and oil cooler and clamp 
Install propeller (Refer to paragraph 7A-20) 
Install the proper grade and amount of engine oil. . 

r
c
~
 

v
 
N
C
c
T
O
D
 

- 

NOTE 

Refer 1o latest Lycoming Service Bulletin Instruction No 1241 

X Install cowling (Refer to paragraph 7A-10.) 
v Connect battery ground cable. turn fuel selector valve on. open throttle full and turn on the 

auxiliary fuel pump. Check for fuel leaks 

7A-34 Engine Shock Mounts. Replacement of engine shock mounts. Refer to Figures 7A-7. 7A-¥ and 
7A-9 for the proper arrangement of engine shock mount assemblies. The top shocks are assembled so the 
silver colored shock is aft and the gold colored shock is forward. The lower shock mounts are installed 
opposite of the top shock mounts On airplanes with Serial Numbers 24-4783 and 24-4804 and up. place shock 
mount with P N J-3049-25 in the top aft position and shock mount with P N J-3049-34 in the top front 
position Place the lower shock mounts opposite the top mounts Torque shock mount bolts to 450 to 
501 in Ibs. and safety. 

REVISED: 4/10/81 POWER PLANT 
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. SPARK PLUG 
- ENGINE OIL FILLER 

9. SPARK PLUG LEAD 

{ 
¥, PROPELLER GOVERNOR ‘ 1 
2. STARTER RING GEAR 
3. ENGINE BAFFLES 
4. LIFTING STRAP 
S. INJECTOR NOZILE FUEL LINE 
8. PUEL DISTRIBUTOR VALVE 
7 
e 

10, ENGINE SMOCK MOUNT (REFER TO SKETCK A) 
11. MANIFOLD PRESSURE LINE 
12. ENGINE MOUNT 
13. TACMOMETER CABLE 
14, VACUUM LINE 
13. AIR FILTER BOX 
16, CABIN HEAT DUCTS 
17. EXTERNAL POWER RECEPTACLE 
18, AIR INTAKE, HEATER 
19. EXHAUST MUFFLER 
20. EXMAUST OUTLET 
21, EXHAUST STACKS 
22. EXRAUST GAS TEMPERATURE PROBE 

  

   
23. oIL cooLER 
24, soOLT 
23. ENGINE MOUNT 

% il 28. COTTER PIN         
  

. wasncws SKETCH A 

Figure 7A-9. Engine Installation PA-24-260 Serial Nos. 24-4783 and 24-4804 and up 

ISSUED: 8/18/72 POWER PLANT 
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7A-35. Induction System Air Filter. (PA-24-250, Serial Nos. 24-103 to 24-1476 incl.) 

7A-36. Removal Of Air Filver. 
a. Loosen the four quarrer turn studs attaching the filter to the air box and remove filter from the 

bottom cowl. 

7A-37. Servic: Insmructions. This type of filter must be inspected daily for dirt sccumulation and proper 

oiling. When it is found necessary to clean the filter (daily when operating in dusty conditions), or if filer 

tequires oiling, the following procedure should be accomplished. 

1. Thoroughly wash the filter in petroleum solvent. Make cerrain all dirt is removed from the filter 

and thar the filter is in a serviceable condition. 

b. Dry the filter at room temperature, making certain it is thoroughly dry before proceeding with the 

next step. If the filter is not dry, the solvent will prevent the oil from adhering to the small surfaces of the 

filter and thereby decrease its efficiency. 

¢. Ilmmerse the filter in 2 light weight grade of oil for a period of five minures. 

d. After removal of the filter from the oil, allow to drain thoroughly before installing in the airplane. 

7A-38. Insalladon Of Air Filter. 
a. Position the air filter in the air scoop on the bortom cowl and secure it with four studs to the air 

box. 

'7A-39. Induction System Air Filter. (PA-24-250 and PA-24-260, Serial Nos. 241477 1o 244782 and 

24-4784 to 244803 incl.) 

7A-40. Removal Of Air Filter. 

2. Release the quarter turn fasteners artaching the air scoop to the boctom cowl. 

b. Remove air filter from the air box by loosening the two arraching studs. 

7A-41. Service Instruction. 
2. The filter should be cleaned daily when operating in dusty conditions and if any holes or tears are 

noticed, the filter should be replaced immediatety 
b Remove the filter ¢lement and shake off loose dirt by tapping on a hard surface, being careful not 

to damage or crease the sealing ends. 

CAUTION 

Never wash the filter element in any liquid or soak in oil. Never attempt 

to biow off dirt with compressed air. 

POWER PLANT 
ISSUED: 8/18/72 
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7A-42 Installation Of Air Filter. 

a Position the filter on the bottom cowl and secure with studs . 
b Install air scoop on bottom cowl and secure with quarter turn fasteners. 

7A-43 Induction System Air Filter. (PA-24-260. Serial Nos 24-4783 and 24-4804 and up) 

7A-44 Removal Of Air Filter. 
a Loosen the right side cowl fasteners and lift cowl 
b Loosen air box door fasteners and open door 
c Puil air filter out of box 

7A-45 Service Instructions. 
a. Blow filter out with compressed air from the gasket side or wash in warm water and mild 

detergent 

b Drv thoroughly 
c.  When operating in dusty conditions inspect filter daily 

7A-46 Installation Of Air Filter. 
With the gasket side of the filter down slide it into the air box 

b Ascertain that the retaining springs are holding the filter securely 
c Close air box door and secure 
d  Close cowl and fasten 

o 

7A-47 Alternate Air Door. The alternate air door located in the induction system, on the right side of’ 
injector air box between the air filter and the injector unit. is to provide a source of air should there be an 
air stoppage through the filter system The following should be checked during inspection ‘ 

a All door seals are tight and hinges secure. | 
b Actuate the door 1o determine that it is not sticking or binding 
< Check that the spring tension of the door is tight enough to allow the door to remain closed at full 

engine rpm. vet should there be an air stoppge 1t will be drawn open 

7A-48 Carburetor. 

7A-49 Carburetor Maintenance. In general. little attention is required between carburetor overhauls 
However. 1t is recommended that the following items be checked during periodic inspection of the engine 

a  Check tightness and lock wire of all nuts and screws which fasten the carburetor to the engine 
b Check all fuel lines for tightness and evidence of leakage 
c Check throttle and mixture control rods and levers for travel. tightness and safety 
d.  Clean the fuel inlet screen (Refer to Figure 7A-10) 
e Remove plug at aft position of carburetor and drain any accumulation of foreign matier 
( Check carburetor air box for wear and full travel of heat door 
g Check adjustment of idle mixture and idle speed. 

ISSUED: 8/18/72 POWER PL.’ 
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IDLE MIXTURE ADJUSTMENT 
MITTURE ZOMTROL AWM 
sowL dmatn 
FUEL ™NLET SEREEN 
TMROTTLL amm 
1DLE ADWSTHMENT 
aRM SCT SCREW 
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FIGURE 7A-10. CARBURETOR 

. _ 7A-50. Removal Of Carburetor. 

Remove the lower cowling as described in paragraph 7A-5. 

Disconnect the throttle and mixture control cables from the carburetor 

Disconnect the carburetor hear control cablie from the air box. 

Disconnect the carbureror heat air duct from the air box. 

Disconnect fuel line from carbureror. 

Remove carburetor from the engine sump by removing pal locknuts, nuts and washers. 

Cut safery wire and remove bolts attaching the air box to the carbureror. 

    

m 
o
m
n
p
n
 

o
e
 

7A-51. Instllation Of Carburetor. 

2. Secure air box with gasker to the carburetor using cap bolts and washers. Safery with lock wire 

b Insrall gasket and carbureror on the bortom of the sump and secure wicth washers. nuts and pal 

locknuts. 

| ¢. Connect fuel line to carburetor 

d. Connect throttle, mixture and carburetor heat control cables to carburetor and air box. 

e. Connect carbureror heat air duct to air box. 

POWER PLANT 

ISSUED: 8/18/72 
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heat controls are adjusted so that when the throttle arm on the carburetor is rotated forward against its 
throttle stop and the mixture arm is rotated forward against its full rich stop and the carburetor heat arm 
rotated to the full ram air position. their respective cockpit controls should be .062 of an inch out from 
their full forward stops 

a. Disconnect throttle control cable at the carburetor and loosen the jam nut securing the cable end. 
b Adjust the linkage by rotating the cable end 10 obtain the .062 of an inch spring back of the 

cockpit control when the throtile arm contacts it stop: 
c Reconnect the cable end to the control arm and secure jam nut. 

d.  Adjust mixture and carburetor heat control by loosening the castelled nut at the control arms and 

sliding control cable through the stud until the .062 of an inch spring back of the cockpit control is obtained 

when the mixture is in the full rich position and the carburetor heat is in the full ram air position 

e Tighten castelled nut and safety 
f.  Puli the throttle. mixture and carburetor heat controls in the cockpit full aft to ascertain that the 

throttle arm contacts the idle screw and the mixture control arm contacts its idle cut-off stop and the 

carburetor heat flap valve is in the full carburetor heat position. 

7A-52. Adjustment Of Carburetor Controls. (Refer 10 Figure 7-6a.) The throttle mixture and carburel‘ 

7A-53. Adjustment Of Idle Speed And Mixture. (Carburetor) 
a. Start the engine and warm up in the usual manner until oil and cylinder head temperatures are 

normal 
b Check magnetos If the “mag-drop™ is normal. proceed with idle adjustment 

¢ Close the throttle 1o idle. If the RPM changes appreciably after making the idle mixture 

adjustment during the succeeding steps. readjust the idle speed to the desired RPM 

NOTE 

The idle mixture must be adjusted with the fuel boost pump "ON" . 

d  When the idling speed has been stabilized. move the cockpit mixture control with a smooth. steady 

pull toward the “ldle Cut-Off™ position and observe the tachometer for any change during the “leaning” 

process Caution must be exercised to return the mixture control to the “Full Rich™ position before the 

RPM can drop to a point where the engine cuts out. An increase of more than 50 RPM while “leaning out™ 

indicates an excessively rich idle mixture An immediate decrease in RPM (if not preceded by a momentary 

increase) indicates the idle mixture is too lean. 
€ If the above indicates that the idle adjustment is too rich or too lean. turn the idle mixture 

adjustment in the direction required for correction. and check this new position by repeating the above 

procedure Make additional adjustments as necessary. Each time the adjustment is changed. the engine 

should be run up to 2000 RPM to clear the engine before proceeding with the RPM check Make final 

adjustment of the idle speed adjustment to obtain the desired idling RPM with closed throttle The above 

method aims at a setting that will obtain maximum RPM with minimum manifold pressure In case the 

setting does not remain stable. check the idle linkage: any looseness in this linkage would cause erratic 

idling In all cases. allowance should be made for the effect of weather conditions and field altitude upon 

idling adjustment 

ISSUED: 8/18/72 POWER PL. 
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7A-5+. Fuel injector. 

7A-55. Fuel Injector Maintenance. 

a. In general, lictle attention is required berween injector overhauls. However, it is recommended that 

the following items be checked during periodic inspection of the engine. 

1. Check ughtness and lock of all nued and serews which fasten the injector to the engine. 

2. Check ail fuel lines for tightness and evidence of leakage. A slight fuel suin adjacent to the air 

bieed nozzles is not cause for concern 

3. Check throctie and mixrure control rods and levers for cightness and lock. 

4. Remove and clesn the injector fuel inlet strainer az the first 25 hour inspection and each 50 

hour inspection thereafter. Damaged strainer “O" rings should be replaced. Torque strainer to 65-70 inch 

pounds. 

b. Tests prove that gasoline which becomes stale due to prolonged storage absorbs oxygen rapidly 

This sule oxidized gasoline acquires a very distnctive odor similar to varnish. causes rapid deterioration of 

svnthetic rubber parts, and also forms a gummy deposit on the internal metal parts. This condition, 

however, does not occur during normal operation of the injector where fresh fuel is being constantly 

circulated. 

7A-56. Lubrication Of Fuel Injector. 

a. There is verv little need for lubrication of the injector in the field berween regular overnauls. 

However, rhe cievis pins used in connection with the throttie and manual mixture control levers should be 

checked for freedom of movement and lubricated, if necessary 

b Place a drop of engine grade oii on the end of the throttle shaft in such 2 manner that it can work 

into che throtte shaft bushings. 

7A-57 Removal Of Fuel Injector. 

a.  Remove the lower cowling as described in paragraphs 7A-5 or TA-8 

b. Disconnect the throctle and mixture control cables at the injector unit. 

¢. Disconnect fuel lines at injector unit. 

d. Remove the injector from the engine sump by removing pal locknuts. nuts and washers 

¢. Cursafety wire and remove bolts artaching the air box to the injector unit. 

7A-58. Preparation Of Fuel Injector For Shipping. Any unit taken out of service. or units being rerurned 

for overhaul. must be fiusned with preserving oil (Specification MiL-0-6081. Grade 1010). using the 
tollowng procedures: 

2. Remove plugs and drain all fuel from che injector. If available, appiv 10 to 13 psi air pressure o 

tae fuel inlet until all fuel is discharged from the injector 

b Repiace piugs and apply flushing oil filtered through a 10-micron tilter at 13-15 psi io the injector 
fuel inier until oil is discharged from the outlet. 

¢.  Repiace fuel intet shipping plug 

POWER PLANT 

ISSUED: 3/18/72 
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Figure 7A-11. Schematic Diagram of RSA Fuel Injector System 
(PA-24-250 & PA-24-260) 

POWER PL 
REVISED: 4/1 
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CAUTION 

Do not exceed the above air pressure as internal damage to the injector 

may result. 

d. After filling with preservative oil, che injector shouid be prorected from dust and dirt and given 

such protection agunst moisture as climanc conditions at the point of storage require. In most cases, 

storing the unit in a dry area will be sufficient. 

c. If the unit is to be stored near or shipped over sait water, the following precautions should be 

observed: 

1. Spray the exterior of the injector with an approved preservative oil. 

2. Pack in a dustproof container, wrap the container with moisture and vapor-proof material and 

seal. Pack the wrapped unit in a suitabie shipping case. Pack a one-half pound bag of silica get crystals in the 

dustproof container with injector. The bag must not touch the injector. 

CAUTION 

Exueme caution should be exercised when handling or working around 

the injector to prevent oil ot fuel from entering the air sections of the 

injector. As explained previously, damage to the air diaphragm wil! 

result. Fluid can easily enter the air section of the injector through the 
impact tubes or the annular groove around the venturi. For this reason, 

a protective plate should be installed on the scoop mounting flange 

when performing routine maintenance on the engine, such as washing 

down the engine and air scoop. servicing the aur filter (surplus odl on the 

element), or when injecting preservative into the engine prior to storing 

or shipping. 

7A-59 Preparation Of Fuel Injector For Service. Fuel [njectors that have been prepared for storage should 

undergo the following procedures before being placed in service. 

a. Remove and clean the fuel inlet strainer assembly and reinstall, 

b. Inject clean fuel into the fuel inlet connection with the fuel outlets uncapped until clean fuel flows 

from the outiets. Do not exceed 15 psi inler pressure. 

7A-60. Installacion Of Fuel Injector. 
3. Secure air box wich gaskert to the injector using cap bolts and washers. Safery wich lock wire. 

b. Insuall gasket and injector unit on the bottom of the sump and secure with washers, nuts and pal 

locknuts. 
c. Connecrt the fuei lines 1o the injector unit. 

d. Connecr the throttle and rmuxture conrol cables at the injector unut. 

c. Install engine cowling per paragraph 7A-7 or 7A-10 

POWER PLANT 
ISSUED: 8/18/72 
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1. I0LE SPEED AQIUSTMENT 
2. IOLE MIXTURE ADJUSTMENT 
3. MIXTURE aRM 
4. FULL SeREEN       

FIGURE 7A-12. IDLE AND MIXTURE ADJUSTMENT (FUEL INJECTOR) 

7A-61. Adjustment Of Throrde And Mixture Controls (Fuel Injector). The throwle and mixrure controls 

are adjusted so that when the throttle arm on the injector is rotated forward against its full throctle stop 

and the mixture arm is rotated forward against its full rich stop, their respective cockpit control should be 

.062 of an inch in from their full forward stops. 

2. At the injector, disconnect the thrortle and/or mixture control cable end from its control arm. 

b. Loosen the jam nut securing the cabie end. 

¢.  Adjust the linkage by rotating the cable end to obrain the .062 of an inch spring back of the 

cockpit control lever when the throttle or mixture control arm coneacts ifs stop. 

d. Reconnect the cable end to its control arm and secure jam nut. 

e, Pull the throttle and mixture controis in the cockpit full aft to ascertain that the injector idle 

screw conracts its top and the mixture control arm contacts its lean position. 

7A-62. Adjustment Of ldie Speed And Mixture. (Fuet Lnjecror) 

2. Sart the engine and warm up in the usual manner unul oil and cvlinder head temperatures are 

normal. 

b, Check magnetos. If the “mag-drop™ is normal, proceed with idle adjustment. 

¢. Close the throttle to idle. If the RPM changes appreciably after making the idle mixture 

adjustment during the succeeding steps. readjust the idle speed to the desired RPM 

NOTE 

The idle mixrure must be adjusted with the fuel boost pump “ON"". 

POWER PLANT 
ISSUED: 8/18/72 
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FIGURE 7A-13. FUEL AIR BLEED NOZZLE 

d’ When the idling speed has been stabilized. move the cockpit mixture control with a smooth. steady 
pull toward the “Idle Cut-Off" position and observe the tachometer for any change during the “leaning™ 
process. Caution must be exercised to return the mixture control to the “Full Rich™ position before the 
RPM can drop to a point where the engine cuts out An increase of more than 50 RPM while "leaning out™ 
indicates an excessively rich idle mixture. An immediate decrease in RPM (if not preceded by a momentars 
increase) indicates the idle mixture is too lean 

e If the above indicates that the idle adjustment is too rich or too lean. turn the idle mixture 
adjustment in the direction required for correction. and check this new position by repeating the above 
procedure Make additional adjustments as necessary Each time the adjustment is changed. the engine 
should be run up to 2000 RPM to clear the engine before proceeding with the RPM check Make final 
adjustment of the idle speed adjustment to obtain the desired idling RPM with closed throtile The above 
method aims at a setting that will obtain maximum RPM with minimum manifold pressure In case the 
setting does not remain stable. check the idle linkage: any looseness in this linkage would cause erratic 
idling In all cases. allowance should be made for the effect of weather conditions and field altitude upon 
idling adjustment 

7A-63. Fuel Air Bleed Nozzles. 

7A-64 Removal Of Fuel Air Bleed Nozzles. The nozzles must be carefully removed as they or the 
cvlinders may be damaged 

a Lift the side access panel of the engine cowling 
b Disconnect the fuel line from the nozzle 
c Carefully remove the nozzle using the correct size deep socket 

d. Clean and inspect the nozzle as given in paragraph 7A-65. 

ISSUED: 8/18/72 POWER PLANT 
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7A-65. Cleaning and Inspection of Fuel Air Bleed Nozzles. 
a. Clean the nozzles with acetone or Methylethylketone (MEK) and blow out all foreign panic’ 

with compressed air in the direction opposite that of fuel flow. Do not use wire or other hard objects t 
clean orifices. 

b. Inspect the nozzle and cylinder threads for nicks, stripping or cross-threading and battered or 
rounded hexagons. 

c. Inspect and replace nozzie O-rings found to be cracked, brittle or distorted. Refer to Lycoming 
Service Instructions No. 1275 for detailed test procedure of air bleed nozzles. 

7A-66. Installation of Fuel Air Bleed Nozzle. 
a. It is important for the nozzles to be correctly positioned with the air tleed hole facing upward. 
b. Install the nozzles and tighten to a little less than 60 inch-pounds torque. 
c. Continue to tighten the nozzles until the letter or number stamped on the hex of the nozzle body 

points down. In this position the air bleed hole will face upward. 

NOTE 

Do not exeed 60 inch-pounds torque on nozzles when aligning air 
bleed hole. 

d. Connect fuel line to nozzle. 

CAUTION 

Start nozzles and line couplings by hand to prevent the possibility of 
cross-threading. 

e. Install engine cowling. ‘ 

7A-67. Ignition System 

TA-68. Magneto. 

CAUTION 

Ascertain that the primary circuits of both magnetos are grounded 
before working on the engine. 

7A-69. Inspection Of Magnetos. At time of engine inspection or when a magneto has been removed {rom 
the engine, the following checks may be performed. Each step in the check list is keyed by number to a 
part shown in Figure 7A-14. 

1. Inspect distributor block contact springs. If broken or corroded, they should be replaced. 
2. Inspect oil felt washer. It should be saturated with oil. If dry, check for worn bushing. If 0.K., add 

No. 30 oil. 
3. Inspect distributor block for cracks or burned areas. The wax coating on the block should not be 

removed. Do not use solvents. 
4. Look for excess oil in breaker compartment. If present, it may mean a bad oil seal or oil seal 

bushing at drive end. Check manufacturer’s overhaul procedure. 
5. Look for frayed insulation or broken wire strands in leads in back of magneto. See that terminals 

are secure. Be sure wires are properly positioned. The position of the leads in the 200 series breaker 
compartment must be as shown in Figure 7A-15, otherwise, chafing or breaking may resuit. 

POWER PLANT D18 '
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1 CONTACT SPRING 6 CAPACITOR 11. RIVETS 
2 RETAINING SPRING 7 BREAKER ASSEMBLY 12 LEAD CIRCUIT 

3 DISTRIBUTOR BLOCK 8 BREAKER CAM 13 CONTACT SPRING 
4 BREAKER COMPARTMENT 9 IMPULSE COUPLING 14 INSULATOR 

5 LEAD WIRE 10 FLYWEIGHTS 15 VENT PLUG   
Figure 7A-14. Magneto Inspection 

6. Inspect capacitor visually. If possible, test for leakage, capacity and series resistance. Remember, 

an electrical failure of an aircraft capacitor is rare. 

7. Adjustment of breakers must be correct for proper internal tming of magnero. (Refer to 

paragraph 7A-71.) 

8. Check if breaker cam is clean and smooth, if cam screw is'tight (25 in. lbs). [f new points are 
installed, bior a lictle oil on cam. 

9. Inspect impuise coupling (-21 magneto) flyweights for excessive looseness on the axles. Design 

couplings having .927 inch thick body should be checked with 1/8 inch drill. Couplings with .974 inch 

thick body are checked with a2 No. 18 dnill. If drill fits between cam and flyweight. the fit is too [oose and 

coupling should be replaced. (Refer to Figure 7A-16.) 
10. Check impulse coupling for excess wear on the contact edges of body and flyweights. 

11. Check that the impuise coupling flyweight axle rivets are tight and there are no cracks in body 

12. Check lead conduirs for frayed or broken areas of braid due to excessive wear and replace where 

deemed necessary. 

13. Check the springs for breaks, corrosion, or deformation. If possible. check continuiry from block 
with tester or light. 

14. Check insulators for cracks. breaks or deterioranon due to age. Ascertain insulators are clean. 

15. Timing and ventilator plugs. Ventlator has drilled holes and shouid be in lowest hole in magneto 

to serve also as drain for excess water or oil. Solid plug is used in other hoie - or in location exposed to rain 
or water. 

. REVISED: 4/10/81 POWER PLANT 
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RETARD TERM. 

     

    

  

MEASURE 3CDY 
THICKNESS HERE 

  

LEFT ROTATION       
  

FIGURE 7A-15. LEAD POSITIONING FIGURE 7A-16. IMPULSE COUPLING 

NOTE 

The magneto service instructions in this manual are to cover minor 
repairs and timing For further repairs and adjustments of the 
magnetos. it is recommended that the manufacturer’s service 

instructions be followed ‘ 

7A-70 Removal Of Magneto. 
a  Lift the side panels of the engine cowling 
b Disconnect the “P™ lead from the magneto and the retard breaker lead from the left. -200 series. 

magneto 
c Remone the harness outlet plate from the magneto by removing the four attaching screws 
d Remove the two nuts and washers securing the magneto to the engine accessory housing 
e Pull the magneto from the engine 

7A-71 Timing Procedure. (Internal Timing) -20 and -200 series Magneto Main Breaker Points When 
installing new or adjusting breaker points and before timing the magneto to the engine. it is important that 
the internal timing of the magneto be correct. 

a To internally time the magneto it should be removed from the engine to determine “E™ gap 
b  To determine “E™ gap. find neutral position of the magneto drive by rotating drive coupling in a 

timing inspection hole. At the same location. the drive should feel to have fallen into a notch or neutral 
position 

ISSUED: 8/18/72 POWER Pl.‘ 
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RED OR 
WHITE TOOTH     

  

  

    o CAM WASHER 

TIMING MARK         
  

FIGURE 7A-17. MAGNETO TIMING MARKS FIGURE 7A-18. TIMING POINTER 

c. Rotate coupling from neutral. in 2 left hand direction 10°. Appearing through timing hole, when 

the white or red tooth aligns with the white line of the distributor block, the magneto is set at “E” gap. 
(Refer to Figure 7A-17.) Alignment may not vary over 4°. 

d. Using the alignment of the chamfered tooth on the distriburor gear and the white line on the 

distributor block as a reference. adjust the breaker points to open at this point. Turn the magneto drive 

until the cam follower is on high point of the cam lobe Measure contact clearance. it must be 018 inch = 

006 with the point opening set at "E gap + 4°. If breaker points do not come within tolerances, they 

siould be repiaced. 

7A-72. Adjustng Retard Breaker Points -200 Series Magneros. 

a. Install tming plate and pointer on magnetos without d}ning marks cast in the breaker 

compartment (refer to Figure 7A-19) or just the pointer on magnetos with uming marks cast in the breaker 

compartment. (Refer to Figure 7A-20) 

NOTE 

A timing kit, including timing piate, etc. may be purchased through the 

engine or magneto manufacturer. A pointer may be formed as shown in 

Figure 7A-18 

NOTE 

A pointer can also be made by wrapping a piece of soft wire tightly 

around the head of cam securing screw and bending it to extend over 

timing marks. 

POWER PLANT 
ISSUED: 8/18/72 
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NEUTRAL MaRN OUSING CENTER MARK        
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MUMBER OF DEGALES ®ETAND         
  

FIGURE 7A-19. TIMING PLATE INSTALLED FIGURE 7A-20. BREAKER COMPARTMENT WITH 

ON BREAKER COMPARTMENT CAST TIMING MARKS 

b. Find neutral position of the magneto drive by rotating drive coupling in a left hand direction unul 

the red or white chamfered tooth on the distributor drive gear appears through the tming inspection hole. 

At the same location, the drive should feel to have fallen into a notch or neutral position. 

¢. Hold the magneto drive in the neurral position and bend the timing poincer undil it indicates 0° on 

the timing plate or in the breaker compartment. 
d. Rotate the drive coupling from neutwral in a left hand directon 10°. Appear through the timing 

hole and align the chamfered tooth of the distributor gesr with the white line of the distbutor block. 
Ascertain that the main breaker pointws open ar this point and the pointer indicates 10° on the plate or "E” 

gap in the breaker compartment. 
¢.  Without moving the dnve coupling from the “E” gap or 10° after.neutral position, bend the points 

back to the 0° mark. 

f.  Using Data Table VIIA-II determine the degree retard of the magneto being checked. Normally the 

correct retard secting will be stamped in bottom of breaker compartmenr for convenience. 

g Turn the drive coupling in the left hand dircction until the pointer reaches the required number of 

degrees retard. The retard breaker points should open at this point. 

h. Rorate drive coupler until cam follower is on the high point of the cam lobe. Measure contact 

clearance. It must be 0.018 £ 0.006 or the points must be replsced. 

CAUTION 

If cam screw was removed, be sure to reinstil and torque to 25 inch 

pounds. 

POWER PLANT 
ISSUED: 8/18/72 
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TABLE VIIACL TIMING DATA 

Magneto 

Magneto Type Part No. Degree Retard 

S6LN-200 10-163010-2, 4, 5.9, -11 30" 
10-163010-3, 6 45° 
10-163010-10 37y         
  

7A-73. Insullation And Timing Procedure. (Timing Magneto to Eangine.) The magnetos can be installed 

and umed to the engine by the following procedure: 

NOTE 

Ascertain that the breakers are correct for proper internal timing of 

magnetos. 

2. Lift the engine cowling side panels. 
b. Remove the top spark plug from No. one cylinder. Place the thumb of one hand over the spark 

plug hole and rotate the crankshaft in direction of normal roration undl the compression stroke is reached. 
The compression stroke is indicated by a positive pressure inside the cylinder tending to lift the thumb off 

the spark plug hole. In this position both valves of No. one cylinder are closed. Turn the crankshaft 

opposite to its normal direction of rotation uhtil it is approximately 35 degrees BTC on the compression 

stroke of No. one cvlinder. Rotate the crankshaft in its normal directon of rotation uncil the 25 degrees 

mark on the back of the starter gear and the crankcase parting surfaces are aligned, or the marks on the 

front of the starter ring gear and the drilled hole in the starter housing align. (Refer to Figure 7A-21.) 

NOTE 

The impulse coupling magneto (-21) or the -200 shower of sparks 

magnetos can be used only on the left side of the engine (as viewed from 

the rear). 

¢. Rotate the drive gear on the magneto until the chamfered tooth on the distibutor gear inside the 

magnero aligns with the white pointer as seen through the inspection hole in the magneto housing. 

d. Without aliowing the gear to turn from this position, install the magneto with gasket on the engine 

and secure with washers and nuts. 
e. Tighten nuts sufficiently to hold magneto in position and yet allow it to be rotated. 

f.  Fasten the ground lead of the timing light to all unpainted merallic portions of the magneto and 

one positive lead to the terminal side of the main points. 

POWER PLANT 
ISSUED: 8/18/72 
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TIMING MARKS 

  

    
  

FIGURE 7A-21. ENGINE TIMING MARKS 

g Turn on the dming light switch. 

b. Rotate the magnero housing in the direction of the magnet rotation a2 few degrees until the cirung 

light comes on. Then slowly turn magneto in opposite direction until the riming light goes out. Secure the 

magneto housing in this position. 

NOTE 

Some tuming lights operate the opposite of the one mentioned. 

i. Rotate the crankshaft opposite normal rotadon uncil it is approximately 35 degrees BTC on 

compression stroke No. one cylinder. 

NOTE 

The crankshaft should noc be rotated more than 10 degrees in direction 

opposite normal rotauon from the 25 degree BTC as the pawl on the 

impulse coupling (-21 magnetos) will engage with the stop pin and late 

timing will be indicated through the impulse coupling mechanism. If chis 

should happen, rotate crankshaft in normal direction until sharp click is 

heard: this will indicate that the impulse coupling has passed through 

finng posiuon. Turn crankshaft in direction opposite normal rotation to 

approximately 35 degrees BTC and proceed with timing check. 

POWER PLANT 
REVISED: 4/10/81 
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j.  Turn the crankshaft very siowly in direction of normal rotacion until the timing mark on the front 
face of the ring gear aligns with the drilled hoie in the starver or the tming mark on the back of the ring 

gear aligns with the crankcase parting surfaces. At this point the light should go out. 

k. If the light does not go out atr this point. align tinung marks and rotate magneto on mounting 

flange in the desired direction and repeat the procedure unul che light goes out at 25 degrees before top 

dead center. 

CAUTION 

When timing retard breaker magnetos to the engine, only main breaker 

points are timed. Never attempt to time retard breaker points to the 

engine. 

Tighten the two mountr ‘uts and replace the inspection plug. 

. After rightening magnerc mnounting nuts, check timing to make sure it is still correct. 

Install the other magneto and time using the preceding instructions A through M. 

With both magnetos umed to the engine and secured, check that they fire together. Rotate the 

cranluhaft opposite normal rotation to approximately 35 degrees BTC with No. 1 cvlinder on the 

compression soke. 

p. If the magnetos are umed correctly, both timing lights will go our simultaneously when the 

crankshaft is turned in the normal direction aligning the 25 degree marks with the drilled hole in the starver 

housing or the crankcase parting surfaces. 

q. Disconnect timing light. Ascervain that the inspection plugs and breaker cover are installed and 

secure. 
r. Install harness plate and secure with screws. 

s. Connect "'P" leads and safety. 

t. Connect starting vibrator lead to the left -200 magnetos. 

u. Secure engine cowling 

o
p
g
 

7A-74 Suarting Vibrator Checking Procedure. 

1. Measure voltage between vibrator terminal marked “in" and the ground terminai while operating 

starter. Output must be at least 8-volts on 12-volt systems. 
b If voltage is adequate, listen for buzzing of vibrator during starting. !f no buzzing is heard. exther 

the vibrator is defective or the circuit from the output *BO” terminal on the vibrator to the rerard (duaj 

breaker) magneto is open. Check both switch and retard circuits. Also check for good electrical ground. 

¢. Retard points may not be closing due to wrong adjustment, or may not be clectrically connected 

in the circuit due to a poor connection. [nspect retard points to see if they close. Check for proper contact 

at the switch and retard cerminals of rerard (dual breaker) magneto and at the vibracor. Check wiring. 

d. Turn engine in proper direction of rotation undl retard points just open on No. one cyiinder 

position. Remove input connection from starter to prevent engine turning. Hold No. one plug head 5/16 

inch from ground; energize vibrator by turning switch to starr. Plug lead should throw a 5/16 inch spark 

Observe spark at plugs spark cap. If spark is weak or mussing, try new vibrator. {f this does not correct 
trouble. remove magneto and check for improper internal timing or improperly meshed distriburor gears. 

POWER PLANT 
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FIGURE 7A-22. IGNITION SYSTEM RETARD BREAKER MAGNETO INSTALLATION . 

        

CAUTION 

When checking vibrator action. stand clear of propeller or remove 
spark plug terminalis 

7A-75 Hamess Assembly. 

7A-76 Inspection Of Harness. 
a.  Check lead assemblies for nicks. cuts. mutilated braiding. badly worn section or any other evidence 

of physical damage. Inspect spark plug sleeves for cha(mg or tears and damaged or stripped threads on 
coupling nuts. Check compression spring to see if it is broken or distorted. Inspect grommet for tears 
Check all mounting brackets and clamps to see that they are secure and not cracked 

b.  Using an ohmmeter. buzzer. or other suitable low voltage device. check each lead for continuity. If 
continuity does not exist. wire is broken and must be replaced. 

c.  Minor repair of the harness assembly. such as replacement of contact springs. spring retainer 
assemblies. insulating sleeves or of one lead assembly. can be accomplished with the harness assembiy 
mounted on the engine However. should repair require replacement of more than one lead assembly or of a 
cable outlet plate. the harness should be removed from the engine and sent to an overhaul shop. 

ISSUED: 8/18/72 POWER PL. 
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7A-77 Removal Of Harness. 
a. Disconnect the clamps that secure the wires to the engine and accessories. 
b  Loosen the coupling nuts at the spark plugs and remove the insulators from the spark plug barrel 

well Use caution when withdrawing the insulator not to damage the insulator spring 
c.  Place a guard over the harness insulator. 
d. Remove the harness assembly terminal plate from the magneto. 
e Remove the engine baffle plate that receives the harness asembly 
f.  Remove the harness from the airplane 

7A-78. Installation Of Harness. Before installing harness on magneto. checking mating surfaces for 
cleanliness. Spray entire face of grommet with a light coat of Plastic Mold Spary. SM-O-O-TH Silicone 
Spray or equivalent. This will prevent harness grommet from sticking to magneto distributor block. 

a. Place the hammess terminal plate on the magneto and tighten nuts around the plate alternately to 
seat cover squarely on magneto Torque screws to 18 to 22 inch pounds. 

b  Route ignition wires to their respective cylinders 
¢ Clamp the harness assembly in position and rep . ' the engine baffle plate 
d  Connect the leads to the spark plugs 

7TA-79 Spark Plugs. 

7A-80 Removal Of Spark Plugs. 
a. Loosen the coupling nut on the harness lead and remove the terminal insulator from the spark piug 

barrel well 

NOTE 

When withdrawing the ignition cable lead connection from the plug 
care must be taken to pull the lead straight out and in line with the 
center line of the plug barrel. otherwise. a side load will be applied 
which frequently results in damage to the barrel insulator and 
connector If the lead cannot be removed easily in this matter. the 
resisting contact between the neoprene collar and the barrel 
insulator will be broken by a rotary twisting of the collar. Avoid 
undue distortion of the collar and possible side loading of the barrel 
insulator 

b. Remove the spark plug from the engine. In the course of engine operation. carbon and other 
combustion products will be deposited on the end of the spark plug and will penetrate the lower threads to 
some degree As a result. greater torque is frequently required for removing a plug than for its installation 
Accordingly. the torque limitations given do not apply to plug removal and sufficient torque must be used 
to unscrew the plug. The higher torque in removal is not as detrimental as in installation. since it cannot 
stretch the threaded section. It does. however. impose a shearing load of this section and may. if sufficiently 
severe. produce a failure in this location 

ISSUED: 8/18/72 
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FIGURE 7A-23. REMOVING SEIZED SPARK PLUGS 

NOTE 

Torque indicating handle should not be used for spark plug removal 

because of the greater torque requirement. 

c. Place spark plugs in 2 tray that will identfy their position in the engine as soon as they are ' 

removed. 

NOTE 

Spark plugs should not be used if they have been dropped. 

d. Removal of seized spark plugs in the cylinder may be accomplished by application of liquid carbon 

dioxide by a Conical metal funnel adapter with a hole at cthe apex just large enough to accommodate the 

funnel of a CO2 bortle, (Refer to Figure 7A-23.) When a seized spark plug cannot be removed by normal 

means, the funnel adapter is placed over and around the spark plug. Place the funnel of the CO2 bortle 

inside the funnei adapter and release the carbon dioxide to chill and contract the spark plug. Break the 

spark plug loose with 2 wrench. A warm cylinder head it the time the carbon dioxide is applied will aid in 

the removal of an excessively seized plug. 

e. Do not allow foreign objects to enter the spark piug hole. 

POWER PLANT 
ISSUED: 8/18/72 
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7A-81. Inspection And Cleaning Of Spark Plug. 
a. Visually inspect each spark plug for the following non-repairable defects 

Severely damaged shell or shield threads nicked up. stripped or crossthreaded. 
Badly battered or rounded shell hexagons 
Out-of-round or damaged shielding barrel. 
Chipped. cracked. or broken ceramic insulator portions 
Badly eroded electrodes worn to approximately 50¢¢ of original size 

b Clean the spark plug as required. removing carbon and foreign deposits 
¢ Test the spark plug both electrically and for resistance 
d  Settheelectrode gap at .01510 .018 of an inch or if a smoother operation at idle speed and reduced 

magneto drop-off is desired. set at .018 to 022 of an inch. However. with wide gap setting the plugs must be 
serviced at more {requent intervals Fine wire platinum or iridium electrodes should be set at .015t0 .018 of 
an inch only 

B
 
N
 
— 

7A-82 Installation Of Spark Plugs. Before installing spark plugs. ascertain that 'he threads within the 
cvlinder are clean and not damaged 

a Apply anti-seize compound sparingly on the threads and install gasket and spark plugs Torque 360 
to 420 inch pounds 

CAUTION 

Make certain the deep socket is properly seated on the spark plug 
hexagon as damage to the plug could resultif the wrench is cocked to 
one side when pressure is applied 

b Carefully insert the terminal insulator in the spark plug and tighten the coupling nut 

7A-83 Lubrication System. 

7A-84 Oil Pressure Relief Valve. Subject engines may be equipped with either an adjustable or non- 
adjustable oil pressure relief valve A brief description of both tyvpes follows 

a. Non-adjustable Oil Pressure Relief Valve: The valve is not adjustable. however. the pressure can be 
controlied by the addition of a maximum of three STD-425 washers under the cap to increase pressurse or 
the use of a spacer (Lycoming P, N 73629 or 73630) 1o decrease pressure. Particles of metal or other foreign 
matter lodged between the ball and seat will result in a drop in oil pressure It is advisable. therefore to 
disassemble. inspect. and clean the valve if excessive pressure fluctuations are noted. The oil pressure relief 
valve is not to be mistaken for the oil cooler by-pass valve. whose function is to permit pressure oil to 
by-pass the oil cooler in case of an obstruction 

b Adjustable Oil Pressure Relief Valve' The adjustable oil pressure relief valve enabies the operator 
1o maintain engine oil pressure within the specified limits (refer to the engine manufacturer's appropriate 
manual) The valve is located above and to the rear of No. 5 cylinder. If the pressure under normal operating 
conditions should consistently exceed 90 psi. or run less than 60 psi. adjust the valve as follows 

ISSUED: 8/18/72 POWER PLANT 
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on the oil pressure gauge If the pressure is above 90 psi. stop engine. loosen the adjusting locknut: and b 
off the adjusting screw one or two full turns. Tighten locknut and retest 1f pressure is too low turn adjusty 
screw further into the relief valve plug. therebv increasing the tension on the relief valve spring When the 
valve has been satisfactorily adjusted. tighten the locknut and lock wire the crown nut to the drilled ear 
projecting from the valve mounting boss 

With the engine thoroughly warmed up and running at a maximum of 2200 RPM. observe the readii 

7A-85 Oil Screen. The oil screens are the pressure screen. located in a dome shaped housing. above and 
between the magnetos and the suction screen located in the jower aft section of the sump These screens 
should be cleaned at each oil change to remove any accumulation of sludge and to examine for metal filings 
or chips. If metal particles are found in the oil screens. the engine should be examined for internal damge 

a  Toremove the pressure screen. remove oil temperature electrical lead or the temperature bulb and 
the cap screws securing the housing Note the location of the screws as the round fillister head screw. if 
installed. must be returned to upper right corner of the housing If the fillister head screw is not reinstalied 
in the same hole from which it was removed. it is possible 1o crack the mounting flange of the vacuum pump 

b  With the housing and screen removed. clean and inspect both items. check the matir - -urface of 
the housing and accessory case for gasket particles 

c. lnsert the screw into the housing so that the screw fits flush with the housing base Using a new 
gasket. secure the housing to its mounting pad and torque cap screws to 75 inch pounds 

d  The suction screen is removed from the sump by removing the hex head plug at the lower aft part 
of the sump Clean and inspect the screen and gasket. replace the gasket if over compressed or damaged ! 
Insert the screen fully into the sump. install gasket and plug. Safety the plug | 

TA-86  Oil Cooler. 
a  When conducting a routine engine inspection. the oil cooler(s). lines and fittings shouid be check 

for the following 6 
1 Oil cooler line attachments should be examined to be certain that all are tight and there 15 

indication of crossthreading (See C for oil line torque.) 
2 Oil lines must have adequate clearance and be properly aligned 

Oil line supports should be tight. properly positioned and if worn should be replaced 
Oil cooler should be checked for leakage or distorted. cells 

5  Cooling fins should be clean and undamaged. 
b  During each engine overhaul. at indications of high oil temperatures or during a 500 hour 

inspection. the oil cooler should be removed. cleaned and checked for damaged fins and cells When 

replacing the cooler. properiy align and do not over tighten the mounting bolts so that the cooler would be 

damaged While the oil cooler is removed. the oil lines should be disconnected and flushed 
c If it is found that oil is leaking around the line compression nuts. check that the nuts are tightened 

to 125 inch pound wet torque or the nut may be backed off. retightened finger tight. plus a 3 4 turn Do ‘ 
not orer torgue. | 

d  Should oil continue to leak. it ma\ be necessarv to replace the seal rings Also remove the 
compression nuts and inspect the line ends in the area of the swagged ferrules for collapsed tubing This 

condition may be observed by looking into the tubing ends. Should the tubing show indications that 1t is 

collapsed and new seal rings and proper torque does not stop leakage. the oil lines should be replaced Alvo 
inspect the surtaces of the mating fittings for damage 

3 
4 
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7A-87. Recommendations for Changing Oil. (Refer to latest revision of Lycoming Service Bulletin No. 
480 and Lycoming Service Instruction No. 1014.) 

CAUTION 

Do not introduce any trade additive to thc basic lubricant unless 

recommended by the engine manufacturer. 

a. Oil Change Intervals. 

(1) For engines equipped with full-flow oil filters, change the oil and filter each 50 hours of engine 

operation or every four months, whichever comes first. 

(2) For engines relying upon pressure screen filtration alone, change the oil and clean the pressure 

and suction screens each 25 hours of engine operation or every four months, whichever comes first. 

b. Ashless Dispersant (Detergent) Oil. 

(1) With the exception of turbocharged engines, new or newly overhauled engines should be broken 

in on straight mineral oil for the first 50 hours of operation, or until oil consumption has stabilized. Lycoming 

oil additive P/N LW-16702 may be used. Mineral oil must also be used following the replacement of one or 

more cylinders until the oil consumption has stabilized. Attempting to break-in normally aspirated engines 

with detergent oil may result in high oil consumption as the additives in some of these oils can retard the 

break-in of the piston rings and cylinder walls. 

(2) All new or newly overhauled turbocharged engines must be broken in and operated only with 

ashless dispersant (detergent) oil. 

(3) In engines that have been operating on straight mineral oil for several hundred hours, a change to 

ashless dispserant oil should be made with a degree of caution, since the cleaning 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 1o be in excessively dirty condition, the switch to ashless dispserant oil 

should be deferred until after the engine is overhauled. 

(4) When changing from straight mineral oil to ashless dispserant oil, the following precautionary 

steps should be taken: 

(a) Do not add ashless dispserant oil to straight mineral oil. Drain the straight mineral oil from 

the engine and fill with ashless dispserant oil. 

(b) Do not operate the engine with ashless dispserant oil longer than five hours before the first 

oil change. 
(c) Check all oil screens for evidence of sludge or plugging. Change oil every ten hours if sludge 

conditions are evident. Resume normal oil drain periods after sludge conditions improve. 

Revised: 8/15/98 POWER PLANT 
PA-24-250 AND PA-24-260 
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TABLE VIIA-ll. TROUBLESHOOTING CHART 

  

  

Defective ignition wire. 

Improper operation of 

magneto to bresker points 

Magnerized impuise coupling 

left magneto only. 

Frozen spark piug elecoodes. 

Mixrure conrrol in idle cut- 

off. 
Internal failure. 

(ENGINE) (CARBURETOR) 

Trouble Cause Remedy 

Failure of engine to Lack of fuel. Check fuel system for leaks. 

start. Fill fuel tank. . 
Clean dirty lines, strainers, 

or fue] cocis. 
Underpriming. Prime with two or three 

strokes of primer. 

Overpriming. Open throttle and “unioad™ 

engine. 
Incorrect throttie setting. Open throttle to one-tenth of 

its range. 
Defective spark plugs. Clean and adjust or replace 

spark plug or plugs. Refer 

to Paragraph 7A-81 for 

spark plug gap adjusanents. 

Check with elecrric tester and 

replace any defective wires. 

Check internal timing of 

magneto. Check points. 

Demagnerize impulse couplings. 

Replace spark plugs or dry out 

removed plugs. 

Open mixture contol. 

Check otl sump screen for metal 

parucies. if found. complete 

overhaul of the engine may be 
indicated. 

  

(5-200 magnetos onty) 

    
Broken contact spring. 
Improper switch wiring for 

left magneto starung. 

Shorred ignition switch or 

loose ground.   
Repiace capacdiror. 
Reverse magnero switch wires 

Check and replace or repair.   
  

POWER PLANT 
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‘ TABLE VIIA-III TROUBLESHOOTING CHART 
(ENGINE) (CARBURETOR) (cont) 

  

Trouble Cause Remedy 

  

Failure of engine to idle Incorrect carburetor idle Adjust throttle stop to 

  

properly adjustment obtain correct idle 
Idle mixture. Adjust mixture. Refer to 

engine manufacturer’s 
handbook for proper 
procedure. 

Leak in the induction Tighten all connections in 
system the induction system 

Replace any parts that 
are defective 

Low cylinder compression Check cylinder compression 
Faulty ignition svstem Check entire ignition system 
Open primer. Lock primer 
Improper spark plug Check spark plug gap 

setting for altitude. 
Dirty air filter Clean. refer to Paragraphs 

TA-35. TA-39. TA-43 

. Low power and uneven Mixture too rich. indicated Check primer. Readjustment 
running engine 

    
by sluggish engine 
operation. red exhaust 
flame and black smoke. 

Mixture too lean. indicated 
by overheating or back- 
firing 

Leaks in induction system. 

Defective spark plugs 
Improper grade of fuel 

Magneto breaker points not 
working properly. 

Defective ignition wire. 

Defective spark plug 
terminal connectors 

Restriction in exhaust 
svstem 

Improper ignition timing   
of carburetor by author- 
ized personnei indicated 

Check fuel lines for dirt or 
other restrictions Check 
fuel supply 

Tighten all connections 
Replace defective parts 

Clean or replace spark plug 
Fill tank with recommended 

grade 

Clean points 
Check internal timing of 

magneto. 
Check wire with electric 

tester Replace defective 
wire. 

Replace connectors on spark 
plug wire 

Check for loose muffler 
baffles 

Check magnetos for trimming 
and synchronization   

  

. ISSUED: 8/18/72 
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TABLE VIIA-lll. TROUBLESHOOTING CHART 
(ENGINE) (CARBURETOR) (cont) . 
  

Trouble Cause Remedy 

  

Failure of engine to 
develop full power 

Throttle lever out of 
adjustment. 

Leak in induction system. 

Restriction in carburetor 
air scoop 

Improper fuel. 

Propeller governor put 
out of adjustment. 

Faulty ignition. 

Adjust throttle lever. 

Tighten all connections. and 
replace defective parts 

Examine air scoop and remove 
restriction 

Fill tank with recommended 
fuel. 

Adjust governor. 

Tighten all connections 
Check system. Check 
ignition timing. 

  

Rough running engine Cracked engine mounts. 

Unbalanced propeller. 

Bent propeller blades. 
Defective mounting. 

Lead deposit on spark 

plug 
Malfunctioning engine 

Repair or replace engine 
mount. 

Remove propeller and have 
it checked for balance 

Check propeller for track 
Install new mounting 

bushings 
Clean or replace plugs 

Check entire engine ‘ 

  

Low oil pressure 

    
Insufficient ol 
Dirty oil screens. 

Defective pressure gage 
Air lock or dirt in relief 

. valve 
Leak in suction line or 

pressure line 

High oil temperature. 

Stoppage in oil pump intake 
passage. 

Worn or scored bearings   
Check oil supply 
Remove and clean oil 

screens 
Replace gage 
Remove and clean oil pres- 

sure relief valve. 
Check gasket between 

accessory housing crank- 
case. 

See "High Oil Temperature™ 
in Trouble Column 

Check line for obstruction 
Clean suction screen 

Overhaul.   
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TABLE VILA{I. TROUBLESHOOTING CHART 

(ENGINE) (CARBURETOR) (cont) 
  

  

Trouble Cause Remedy 

High oil temperature. Lasufficient air cooling. Check air inlet and 
ouder deformation or 
obgruction. 

Lasufficient oil supply. Fill oil sump to proper 

level. 
Clogged oil lines or Remove and clean oil 
screens screens. 
Failing or failed bearing. Examine sump for meral 

parzicles and, if found, 

  

sumpuon. 

overhaul engine. 

Defective thermostats. Repiace. 

Defective temperature gage. Replace gage. 

E xcessive blow-by. Usually caused by weak or 

stuck rings. Overhaul. 

Improper engine operation. Check entire engine. 

Excessive oil con- Failing or failed bearing. Check sump for metal par- 

Worn or broken piston rings. 

Incorrect installadon of 

piston rings. 

External oil leakage. 

Leakage through engine 

fuel pump vent. 

Engine breacher or vacuum 
pump breather. 

ticles and. if found, 
overhaul of engine is 

indicated. 

Install new rings. 

Install new rings. 

Check engine carefully for 

leaking gaskets, “O" 

rings or sand holes. 

Replace fuel pump “O” 

ring. 

Check engine and overhaul 

or repiace pump. 

  

      
{naccurate pressure Cold weather in exwremely cold weather 

readings. oil pressure readings up 

to 100 pounds do not 

necessanly indicate 

malfunctioning. 

Overpnming. Cold weather. Open throtde and unload   engine.   
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TABLE VIIA1l. TROUBLESHOOTING CHART 

(ENGINE) (CARBURETOR) (cont) 
  

Trouble Cause Remedy 
  

  

Inaccurate pressure 

readings. 

Cold weather. 

    

High or low pressure readings 

due to exeremely cold 

weather are not neces- 

sarily a malfuncrion. Small 

and long oil lines will not 

cransfer pressure readings 

accurately until engine is 

quite warm, 
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TABLE VIIA{ll. TROUBLESHOOTING CHART 

(ENGINE) (FUEL INJECTION) 
  

Trouble Cause Remedy 

  

Failure of engine to 
starn. 

  

Lack of fuel. 

Underpriming. 

Overpriming. 

Incorrect throttle 

setting. 
Defective spark plugs. 

Defective battery. 

Improper operation of 

magnero breaker points. 

Fuel pump failure. 

Fuel line restricted. 

Lack of sufficient fuel 

pressure. 
Internal failure. 

Clogged injector nozzles. 

Defective ignition wire.   
Air bubbles in fuel system. 

  

Check fuel system for leaks. 

Fill fuei rank. Clean 

dirty lines, strainers or 
fuel cocks. 

Prime by holding boost pump 

switch 4 to 10 seconds. 

Place control in “idle-cut- 

off”. Open throttie and 

unload engine by turning 

over with starter 

Open throtte to 1/8 of irs 
range. 

Clean and adjust or replace 

spark plug or plugs. 

Repiace with charged 

bartery. 

Clean points. Check internat 

timing of magnetos. 

Check fuel vent. 

Repiace pump. 

Check inlet line. 

Check fuel strainer and fuel 

adjustments. 
Check oil sump strainer for 

mezal particles. If found, 
complete overhaul of the 

engine may be required. 

Remove from cylinders. clean 

in acetone solvent, blow 

through the injector nozzle 

opposite direction of fuel 

flow with compressed air. 

100 psi. 

Check with efectric tester. 

and replace any defective 

wires.   
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TABLE V1IA-l. TROUBLESHOOTING CHART 

(ENGINE) (FUEL INJECTOR) (cont) 

  

  

Trouble Cause Remedy 

Failure of engine to incorrect idle adjusement. Adjust throttie stop to obtain 

idle properly. correct idle. - 

Insufficient fuel pressure. 

Clogged injector nozzles. 

Leak in induction system. 

Low cylinder compression. 

Faulry ignition svstem. 

Check fuel strainer and pump 

pressure adjustment. 

Remove and flush with acetone 

Blow through orifice with 
compressed air - 100 psi. 

Tighten all connections in 

the induction system. Re- 

place any defective parts. 

Check condition of piston 

rings and valve seats. 

Check entire ignition system. 

  

Low power and uneven 

running. 

  

Mixrture too rich; indicated 

by sluggish engine oper- 

ation, red exhaust flame 

at night. Extreme cases 
indicated by black smoke 

from exhaust. 

Mixrure 100 lean; indicared 

by overheating or back- 

firing 

Leaky nozzle. 

Clogged injector nozzies. 

Dirt in iniet screen. 

Dirt in “T" ficting. 

Fuel supply pressure 

excessively high. 

Leak in manifold line     
Injector may need recali- 

bration by authorized 

personnel. 

Check fuel supply. Check 

fuel lines for obstructions 

or restrictions. 

Remove nozzle and blow into 

1t. Air escaping through 

the nozzie vaive indicates 

lezking. Replace nozzle. 

Remove and flush with acetone. 

Blow through orifice with 
compressed air - 100 psi. 

Remove screen and flush with 

acetone. Blow with 

compressed air. 

Remove “T™ fitting at dism- 

butor. clean in acetone. 

Blow through orifice with 

compressed air - 100 psi. 

Check fuel pump pressure. 

Twghten firtings.   
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TABLE VIIA-ll. TROUBLESHOOTING CHART 

(ENGINE) (FUEL INJECTOR) (cont) 

  

  

  

  

develop full power. of adjustment. 

Mixture too lean. 

Throttle linkage limitng 

travel of throttle valve. 

Restrictions in inlet air 

sc00p. 

{mproper fuel. 

Faulty ignidon. 

Leak in inducton system. 

Trouble Cause Remedy 

Low power and uneven Leak in induction system. Tighten all connections. 
running. (cont.) Replace defective parts. 

Poor fuel. Fill tank with fuel of . 
recommended grade. 

Magneto breaker points Clean points. Check internal 

not working properly. timing of magneros. 

Defecrive ignition wire. Check wire with electric 

tester. Replace defective 
wire. 

Improper ignition timing. Check magnetos for timing 

and synchronization. 

Defective spark plug Replace connectors on spark 

terminal connectors. plug wire. 

Incorrect valve clearance. Adjust valve clearance by 

changing push rods. 

Flow meter reads high. Clogged nozzle. Remove and flush with ace- 
tone. Blow through orifice 

with compressed air - 100 

psi. 

Failure of engine to Throrttie lever nut out Adjust throttle lever. 

Tighten intake pipe mounting 
flange nuts and tighten 
intake manifoid. 

Injector must be recalibrated. 

Check throttle linkage and 

throttle valve opening. 

Examine air scoop and 

remove restrictions. 

Fill tank with recommended 

aviation fuel. 

Tighten all connections. 

Check system with cester. 

Check ignition timing. 

  

Rough engine.   Cracked engine mount. 

Unbalanced propeller. 

Defective mounting 

bushings.     Replace mount. 
Remove propeller and have 

it checked for balance. 

Install new mounting 

bushings. 
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TABLE VIIAAI. TROUBLESHOOTING CHART 

(ENGINE) (FUEL INJECTOR) (conr) 
  

Trouble Cause Remedy 

  

Low oil pressure. Iasufficient oil. 

Leak in suction line or 

pressure line. 

Dirty oil strainers. 

Air lock or dirt in relief 

valve. 

High oil temperature. 

Relief valo: out of 

adjustment. 
Defective pressure gage. 
Stoppage in scavenge 

pump intake passage. 

Failing or failed bearings. 

Fiil tank with oil of recom- 

mended viscosity _ 

Check gasket berween acccs- 
sory housing and crank- 

case. 

Remove and clean oil 

strainers. 

Remove and clean oil pressure 

relief valve. 

See “High Oil Temperarure” 
in “Trouble” column. 

Check valve. 

Replace gage. 

Check line for obstrucuon. 

Clean sucton sainer. 

Check sump for metal 

particles. 

  

  
High oil temperature. Insufficient ou cooling. 

Insufficient oil supply 

Low grade of oil 

Clogged oil lines or 

strainers. 

Excessive blow-by 

Defective temperature 

gage.   
Failing or failed bearings. 

  
Check air inler and outler for 

deformation or obstrucrion. 

Fill external rank to proper 

level with specified oil. 

Replace with oil conforming 

to specificadon. 

Remove and clean oil 

strainers. 

Usuallv caused by wom or 

sticking nngs. 

Examne sump for metal 

parucies. If found. over- 

haul of engine is indicated. 

Replace gage.   
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TABLE VUA-ill. TROUBLESHOOTING CHART 

(ENGINE) (FUEL INJECTOR) (cont) 
  

  

Trouble Cause Remedy 

Excessive oil consumpdon. Low grade of oil. Fill cank with oil conforming 

. to specification. 

Failing or failed bearings. Check sump for meual parricles. 

Worn piston rihgs. 

[ncorrect instailation of 
piston rings. 

1f found, overhaul of 

engine is indicared. 

Install new rings. 

{nstal! new rings. 

  

Cold weather difficulties. 

  

Cold oil. 

Inaccurate pressure 

readings. 

Overpriming. 

Weak barrery. 

Faulty ignicon switch. 

    

Move aircraft into 2 heated 

bangar. Heat oil. 

In extreme cold weather, oil 

pressure readings up to 

approximactely 100 lbs. Do 

Not necessarily mean 

malfunctioung. 

Rorate crankshaft in direction 

of normal rotation with 

throrele “full open”, and 

mixture in “idle-cut-off” 

and ignition switch “OFF"” 

Install fully charged batcerv 

Check ground wires. 
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SECTION VI3 

POWER PLANT PA-24-400 

7B-1. Inwoduction. This section covers power plants used in the PA-24-400 and is comprised of 
instructions for the removal, minor repair, service and installacon of the engine cowling, propeller, 

propetler governor, engine, engine shock mounts, induction system, ignition system and lubrication system. 

7B-2. Description. The PA-24-400 Comanche is powered by an Avco-Lycoming 10-720 AlA eight 

cylinder, direct drive, wet sump, fuel injecred, horizontlly opposed, air<ooled engine with 3 compressirn 

ratio of 8.7:1 rated at 400 HP at 2650 RPM and designed to operate on 100/130 (minimum) oct- . 

aviation grade fuel. Cowling completely encloses the engine and consists of an upper, a lower, and a nose 

section. Side panels lifr up to allow access to the engine. 

The propeller is a constant speed three blade Harzell unit controiled by a governor mounted on the 

engine supplying oil through the propeller shaft at various pressures. Oil pressure from the governor moves 

the biades into high pitch (reduced RPM) and cenwifugal twisting moment of the blades tend to move them 

into low pitch (high RPM) in the absence of governor oil pressure. 

The induction system consists of 2 dry type air filter, an alrernate air door and & Bendix RSA-10AD1 

type fuel injector. This engine is normally aspirated with no restrictions on maximum power output. 

Bendix Scindlla S-700 series magnetos are installed with their associated components. The magneto 

system consists of a dual (retard) contact assembly magnero. a singie contact assembly magnero. a high 

tension harness assembly, one ansformer assembly mounted on each magneto and two low tension leads. 2 

starting vibrator, and 2 combinacion ignition and starrer switch. 
in addition to the previously mentioned components, each engine is furnished with a 12-volt starter; a 

70-ampere alternator, a vacuum pump drive and fuel pump. 
The lubrication system is of the pressure wet sump type. The oil pump, which is locared in the 

accessory housing, draws oil through a drilled passage leading from the oil suction screen located in the 

sump. The oil from the pump then enters a drilled passage in the accessory housing, which feeds the oil to 2 

threaded connection on the rear face of the accessory housing, where 2 flexibie line leads the oil to the 

external oil cooler. Pressure oil from the cooler returns to 2 second threaded connection on the accessory 

housing from which point a drilled passage conducts oil to the ol pressure screen or filter. In the event that 

cold oil or an obstruction shouid restrict the oil flow to the cooler, an oil by-pass valve is provided to pass 

the oil directly from the oil pump to the oil pressure screen or filter, 
The oil pressure screen or filter element, located on the accessory housing is provided as a2 means to 

filter from the oil any solid particles that may have passed through the sucnon screen in the sump. Afrer 

being filtered in the pressure screen or filter, the oil is fed through a drilled passage to the oil pressure relief 

valve, located in the upper nght side of the crankcase in front of the accessory housing. 
This relief valve regulates the engine oil pressure by allowing excessive oil to rerurn to the sump, whiic 

-the balance of the pressure oil is fed to the main oil gallery in the right half of the crankcase. Residual oil is 

rerurned by gravity to the sump where, after passing through a screen. it 15 again circulated through the 

engine. 
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7B-3. Troubleshoodng. Troubles peculiar to the power plant are listed in Table VIIB-1I in the back of this 

section, along with their probable causes and suggested remedies. When troubleshooting engines, ground the 

magneto primary circuic before performing any checks on the ignition system. 

7B-+. Removal Of Engine Cowling. 
Release the quarter turn fasteners securing the:side cowling to the botrom cowl.. 

Remove screws at the front and aft ends of the top cowl. 

Remove the two nuts, washiers and screws attaching the top cowl ro the firewall firtngs. 

Lift the top cowl from the engine assembly. 
Remove the bottom cowl access panel by loosening the quarter turn fasteners. 

Disconnect air intake hoses and drain line from the nose cowl. 

Disconnect cowl flap control cabies. 
h. Remove bottom cowl by removing screws securing bottom cowling at the firewall, nose cowi and 

landing gear doors. 

i.  Remove the nose cowl by pulling out hinge pins and separating it at the hinge. 

®m 
e
 

o
a
n
 
o
e
 

7B-5. Cleaning, Inspection And Repair Of Engine Cowi. 
2. Clean cowling with a suitable cleaning solvent and wipe dry with a clean cloth. 

b. Inspect cowling for dents, cracks, loose rivets, clongated holes and damaged or missing fasteners. 

¢.  Repair all defects to prevent further damage. 

7B-6. Insullation Of Engine Cowling. 

a. Position the nose cowl halves on the front cf the engine and secure with hinge pins. 
b. Raise the bottom cowl into position and secure with screws to the firewall, nose landing gear door 

frame and the aose cowl. 

c.  Connect air hoses to nose cowl and drain line to the bottom cowl 

d. Connect cowl flap control cables. 
e. Install the top cowl and secure support channels to firewall fictings with two screws, washers and 

f. Secure the fore and aft ends of the top cowl with screws. 

g Install the botrom cowl access plate and secure with quarter turn fasteners. 

7B-7. Propeller. 

CAUTION 

Before performing any service functions on the propeller, ascertain that 

the master switch is "OFF ", the magneto switches are “OFF " grounded 

and the mixture control is in the “IDLE CUT-OFF " position. 

POWER PLANT 
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FIGURE 7B-1. PROPELLER INSTALLATION 

7B-8. Removal Of Propeller. (Refer to Figure 78-1.) 

NOTE 

In some manner identify the position of each part in relation to the 

other to facilitate installation. 

a.  Remove the spinner (1) by removing the screws that secure it to the spinner bulkhead (7). 

b. Place a drip pan under the propetler to catch oil spillage. 

¢. Cut the safety wire around the propeller mounting bolts (4) and remove the boits from the engine 

crankshaft flange. 

d. Pull the propeller from the engine crankshaft, 
e. Remove the propetler “O" ring (6) and shim (5) from the engine flange. 

f. The spinner buikhe: may be removed from the starter ring gear (8) by removing nuts, washers 

and bolts. 
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EXAGGERATED VIEW OF NICKS & 

EAD! EXAGGERATED VIEW OF NICK 
IN LEADING EDGE H_ || race oF suane 

i 

          
  

  | 

  

  

RECOMMENDED METHOD FOR REMOVING SECTION AA - 
NICKS BY RIFFLE FILE AND CROCUS CLOTH NICK IN FACE OF BLADE 
BLEND DEEPEST PORTION OF NICK INTO . REMOVED BY FILE AND 
LEADING EDGE ALIGNMENT WITH SMOOTH CROCUS CLOTH AS RECOM- 
CURVES MENDED   

  

                
  

FIGURE 7B-2. TYPICAL NICKS AND REMOVAL METHOOS 

7B-9 Cleaning, Inspection And Repair Of Propeller. (Refer to Figure 78-2.) 

a. Check for oil and grease leaks. 
b. Clean the spinner, propelier hub interior and exterior, and blades with a noncorrosive solvent. 

¢. lnspect the hub parts for cracks. 
d. Steel hub parts should not be permitted to rust. Use aluminum paint to touch up, if necessary. or 

replate during overhaul. 

e. Check all visible pares for wear and safery. 

f.  Check blades to determine whether they tumn freely on the hub pivot tube. This can be done by 

rocking the blades back and forth through the slight freedom allowed by the pitch change mechanism. If 

they appear tight and are properly lubricated, the propeller should be disassembied by an authonzed service 

center. 
g Inspect blades for damage or cracks. Nicks in leading edges of biades should be filed our and all 

edges rounded, as cracks sometimes start from such places. Use fine emery cloth for finishing. 

h. It is recommended that for severe damage. internal repairs and replacement of parts. the propeller 

should be referred to the Hartzell Factory or Cerrified Repair Stacion. 

i. Grease biade hub through zerk fittings. Remove one of the two firtings for each propetler biade, 

alternate the next time. Apply grease through the zerk fitring unul fresh grease appears at the fitung hole of 

the removed fitting. Care should be taken to avoid blowing out hub gaskets. 
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7B-10. Installstion Of Propeller. (Refer to Figure 7B-1.) 
a. Positon the spinner bulkhead (7) against the starver ring gear support (8) 5o that on arrow lines up 

with the TC1 on the froat face of the support. 

b. Secure the spinner bulkhead to the starver ring gear support with 12 bolts, auts and 24 washers, 

(One under the bolt head and one under each nut.) Carefully tighten auts uniformly to torque limits shown 

in Table VII-L. 
¢. Clean the propeller and engine flanges. 
d. Observe the starter ring gear to make sure it umounud properiy on the engine cnniuhzk fl:nge 

The crankshaft flange is stamped with an “O” mark and the starter ring gear is likewise identified by an 
“0" mark. Upon installation of the starrer ring gear, the markings shall be mated to insure proper 

installation. 
e. Insuall “O” ring (6) and shim (5) on the engine shaft. 

CAUTION 

it is absolutely essential that shim ($) be installed as failure to do so 

may result in failure of the mounting boits due to relative movement of 

the two flanges. 

f. Raise the propeller into position with the engine and slide the propeiler onto the propeller 

mounting bushings. 
g lnstall the mounting boits (4) in the propeiler hub and secure propeller 1o engine flange. 

h. Torgue boits to specification given in Table VIIB-l and safery. 

i.  Check blade wack per paragraph 7B-11. 

j.  Instail propeller spinner and secure to bulkhead with screws. 

7B-11. Blade Track. Blade track is the ability of one blade tip to follow the other, while rotating, in 

almost the same plane. Excessive difference in blade track - more than .0625 inch - may be an indication of 
bent blades or improper propeller installation. Check blade as follows: 

2. With the engine shut down and biades vertical, secure to the aircfaft a smooth board just under the 

tip of the lower blade. Move the tip fore and aft through its full “*blade-shake™ travel, making small marks 

with a pencil at each position. Thef center the tip berween these marks and scribe 2 line on the board for 

the full width of the tip. 

b. Carefully rotate propeller by hand to bring the opposite blade down. Cenrer the tp and scribe a 

pencil line as before and check thart lines are not separated more than .0625 inch. 
c. Propellers having excess blade track should be removed and inspecred for bent blades or for parts 

of sheared “O" ring, or foreign particles, which have lodged between hub and crankshaft mounting faces. 

Bent blades will require repair and overhaul of assembly. 
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TABLE V11B-4 

PROPELLER SPECIFICATIONS 

Blade Angle Low Pitch (High RPM) 14: 
High Pitch (Low RPM) 36 

Propeller RPM Serting Engine Scaric High RPM 2650 RPM Max. 

Engine Scatic Low RPM 1550 + 50 RPM Min. 

Propeller Torque Limits  Description Required Torque 

(Dry) 

Spinner Bulkhead 100 inch pounds 

Propeller Mounting 

Bolus 100 to 125 foot pounds 
Spinner Attachment 

Screws   40 inch pounds 
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FIGURE 7B-3. PROPELLER GOVERNOR ADJUSTMENT POINTS 

7B-12 Propeller Governor. ‘ 

7B-13 Removal Of Propeller Governor. 
a Lift the left side panel of the engine cowling 
b Disconnect control cable from governor control arm 

c Removze the governor mounting stud nuts Tt will be necessary to raise the governor as the nuts are 
being removed before the nuts can be completely removed 

d Remove the mounting gasket. If the governor is to be removed for a considerable length of time 
and another unit is not substituted. it is advisable to cover the mounting pad to prevent damage caused by 
foreign matier 

7B-14 Installation Of Propeller Governor. 
a Clean the mounting pad thoroughly making very certain that there are no foreign particles in the 

recess around the drive shaft 
b Place the governor mounting gasket in position with the raised portion of the screen facing away 

from the engine. 
c Align the splines on the governor shaft with the engine drive and slide the governor in position 
d Raise governor off mounting pad enough to install washers and start mounting nuts Torque nuts 

evenly 

ISSUED: 8/18/72 POWER PL.—\' 
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28, 
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OIL SUCTION 3CREEN 
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wNUT 
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28 29   SKETCH A   
  

REVISED: 4/10/81 

Figure 7B-4 . Engine Installation (PA-24-400) 
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e. Conncct the control cable end to the governor control arm. 

f.  Adjust governor per paragraph 7B-15. 

g. Fasten the cowling on both sides. 

7B-15. Adjustment Of Propeller Governor. (Refer to Figure 7B-3.) 

a. Start the enginc in accordance with the directjons given in the Owner’s Flight Manual and allow to 

warm up. 
b. Push the "PROPELLER" cockpit control as far forward as it will go. At this position the governor 

speed adjusting control lever will be against the hirpm finc adjusting screw. 

c. Observe engine speed. Adjust the governor by means of the fine adjustment screw for 2650 rpm. 

To do this, release the fasteners and lift the side engine cowling. Loosen the fine adjustment screw locknut 

and turn the hirpm fine adjustment screw in a clockwise direction to decrease engine speed and a 

counterclockwise rotation to increase engine speed. One revolution of the fine adjustment screw increases 

or decreascs the propeller speed approximately 15 RPM. 

d. After setting the engine rp  at 2650, run the self-locking nut on the fine adjustment screw against 
the base projection to lock. 

e. Pull the “PROPELLER" cockpit control aft to the low RPM position. 

f. Observe engine speed. Set to 1550 rpm either by threading the fitting at the governor control arm 

onto the cable, or by turning it in the direction tending to remove the fitting from the cable, depending on 

whether it is required to decrease or increase engine speed, respectively. It will be necessary, of course, prior 

to adjusting, to remove the self-locking nut and disconnect it from the governor control arm and to release 

the fitting locknut. 
g Reconnect cable to governor conwrol arm, tighten fitting locknut, and recheck engine by moving 

cockpit control in and out of the appropriate settings. 

h. Fasten the cowling on both sides 

7B-16. Removal Of Engine. 

7B-17. Insullation of Engine. 

NOTE 

Refer to latest Lycoming Service Instruction No. 1241. 

7B-18 Engine Shock Mounts, Replacement of engine shock mounts. Refer to Figure 7B-4 for the proper 
arrangement of engine shock mount assemblies The top shocks are assembled so the silver colored shock is 
aft and the goid colored shock is forward. The lower shock mounts are installed opposite of the top shock 
mounts Torque shock mount bolts to 450 to 500 in. Ibs znd safety. 

REVISED: 4/10/81 POWER PLANT 
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7B-19. Induction System Air Filter. 

7B-20. Removai Of Air Filter. 

Remove the bottom cowl access panel by loosening the quarter turn fasteners. 

Loosen clamp and remove air intake hose from filter box. 

Release the fasteners and remove the air box. - 
Remove the air filter from the air box. p

o
o
p
 

7B-21. Service Instructions. 
a. The filter should be cleaned daily when operating in dusty conditions and if any holes or tears are 

poticed, the fiiter should be replaced immediately. 

b. Remove the filter clement and shake off loose dirt by tapping on a hard surface, being careful noc 

to damage or crease the sealing ends. 

CAUTION 

Never wash cthe filter element in any liquid or soak in oil. Never actempt 

to blow off dirt with compressed air. 

78-22. Installation Of Air Filcer. 
Place air filter in air box and instail on backing plate. 
Secure box to plate with camioc fasteners. 

Instail air intake hose on filrer box and secure with clamp. 

Inseall boctom cowl access plate and secure with fasteners. a
n
o
p
 

7B-23. Alternate Air Door. The alternate air door. locared in the induction system on the back side of the 

injector air box, is to provide a source of air should there be an air stoppage through the filter system. The 

following should be checked during inspection: 
2. All door seals are tight and hinges secure. 

b.  Actuate the door to determine that it is noc sticking or binding. 

¢.  Check that the spring tension of the door is tight enough to allow the door to remain closed at fult 

engine RPM, vet should there be an air stoppage it will be drawn open. 

7B-24. Fuel Injector. 

7B-25 Fuel Injector Maintenance. 

2. In general. litle atrention is required berween injector overhauls. However. it is recommended that 

the following items be checked during penodic inspection of the engine. 
1. Check tghtness and lock of all nuts and screws which fasten the injector to the engine. 

2, Check all fuel lines for ughtness and evidence of leakage. A slight fuel stain adjacent to the air 

bleed nozzles is not cause for concern, 

POWER PLANT 
ISSUED: 8/18/72 

2 FB



  

PIPER COMANCHE SERVICE MANUAL 
  

3. Check throctle and mixture control rods and levers for tightness and lock. 
4. Remove and clean the injector fuel inlet strainer at che first 25 hour inspection and cach 5O 

hour inspection thereafter. Dsmaged strainer “O"" rings shouid be replaced. Torque strainer to 65-70 inch 

pounds. 

b. Tests prove that gasoline which becomes staie due to prolonged storage absorbs oxygen rapidly. 

This stale oxidized gasoline acquires a very distinctive odor similar to varnish, causes rapid deterioration of 

synthetic rubber parts, and also forms a gummy deposit on the internal metal parts. This condidon, 
however, does not occur during normal operacion of the injector where fresh fuel is being coastanciy 

circulated. 

7B-26. Lubricadion Of Fuel Injector. 
a.  There is very littie need for lubrication of the injector in the field berween regular overhauls. 

However, the clevis pins used in connecton with the throttle and manual mixture control levers shouid be 

checked for freedom of movement and lubricated. if necessary. 

b. Place 2 drop of engine grade oil on the end of the thro ;- shaft in such a manner thar it can work 

into the throttie shaft bushings. 

-~ w " 3 . Removal Of Fuel Injector. 
Remove the bottom cowling (Refer to paragraph 784 ) 

Remove air intake hose from filter box. 

Release the fasteners around the air box and remove from back plare. 

Remove nues and bolts from clamp assembly at the injector unit. 

Remove safery wire and screws from air box back place. 

Remove back plate and clamp assembly from injector unit. 

Disconnect throttle and mixrure controi cables from injector unit. 

Disconnect fuei lines from injector unit. 
Remove pal locknuts and nuts from injector unit mountng studs. 

Remove fuel injector from mounting pad. T
r
o
g
e
m
 
m
e
o
a
n
o
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7B-28. Preparation Of Fuel lajector For Shipping. Any unit taken out of service, or units being retumed 

for overhaul, must be flushed with preserving oil (Specification MIL-O-6081. Grade 1010), using the 

following procedures: 
2. Remove plugs and drain all fuel from the injector. If available, appiy 10 to 15 psi air pressure to 

the fuel inler until all fuel is discharged from the injector. 

b. Replace plugs and apply flushing oil filtered through a 10-micron filter at 13-15 psi to the injector 

fuel inlet until ol is discharged from the outlet. 

c.  Replace fuel inler shipping plug. 

CAUTION 

Do not exceed the above air pressure as internal damage to the injector 

mav result. 

POWER PLANT 
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Figure 7B-5. Schematic Diagram of RSA Fuel Injector System (PA-24-400) 
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d. After filling with preservative oil, the injector should be protecred from dust and dirt and given 

such protection against moisture as climatic condirions at the point of storage require. In most cases, 

storing the unit in a dry area will be sufficient. 
e. If the unit is to be stored near or shipped over salt water, the following precantions should be 

observed: 
1. Spray the exterior of the injector with an approved preservadive oil. 

2. Pack in a dustproof conuiner, wrap the conainer with moisture and vapor-proof material and 

seal. Pack the wrapped unit in 2 suitable shipping case. Pack 1 one-half pound bag of silica get crystals in the 

dustproof container with injector. The bag-must not touch the injector. 

CAUTION 

Extreme caution should be exercised when handling or working around 
the injector to prevent oil or fuel from entering the air sections of the 

injector. As explained previously, damage to the air diaphragm will 

result. Fluid can easily enter the air section of the injector through the 

impact tubes or the annular groove around the venturi. For this reason, 

a protective plate should be installed on the scoop mounting flange 

when performing routine maintenance on the engine, such as washing 

down the engine and air scoop, servicing the air filter (surplus oil on the 

clement), or when injecting preservative into the engine prior to storing 

or shipping. 

7B-29. Preparation Of Fuel Injector For Savice. Fuel injectors that have been prepared for storage should 

undergo the following procedures before being placed in service. 

a. Remove and ciean the fuel inlet strainer assembly and reinstail. 

b. Inject clean fuel into the fuel iniet connection with the fuei outlers uncapped until clean fuel flows 

from the outlets. Do not exceed 15 psi iniet pressure. 

7B-30. Insmilation Of Fuel Injector. 

a. Install fuel injector with gasket on mounting pad. 
b. Insall air box bracket on the two lower injector mounting studs and secure bracket and injector 

unit with washers, nues and pal locknuts. 

c. Connect fuel lines to fuel injector unit. 

Connect throttie and mixrure control cables to control arms and adjust per paragraph 7B-31. 

Inseall air box clamp assembly and back plate on fuel injecror inlet. 

Secure back plate to support bracket and clamp assembly with screws and safety. 

Secure clamp at the injector inlet with 2 bolts, washers, nuts, and cotter pins. 

Install filter and air box on back plate and secure with camloc fasteners. 

Connect and secure air intake hose and drain. if removed. 

Install bottom cowling. o
 
o
m
m
e
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FIGURE 7B-6. IDLE SPEED AND MIXTURE ADJUSTMENT (FUEL INJECTOR) 

7B-31 Adjustment Of Throttle And Mixture Controls. The throttle and mixture controls are adjusted so 
that when the throttle arm on the injector is rotated forward against its full throttle stop and the mixture 
arm is rotated forward against its full rich stop. their respective cockpit controls should be 062 of an inch 
in from their full forward stops . 

a At the injector, disconnect the throttle and or mixture control cable end from its control arm 
b Loosen the jam nut securing the cable end. 
c Adjust the linkage by rotating the cable end to obtain the 062 of an inch spring back of the 

cockpit control lever when the throttle or mixture control arm contacts its stop 
d Reconnect the cable end to its control arm and secure jam nut. 
¢ Pull the throtile and mixture controls in the cockpit {ull aft 10 ascertain that the injector 1die 

screw contacts its stop and the mixture control arm contacts its lean position. 

78-32  Adjustment Of Idle Speed And Mixture. (Refer 10 Figure 7B-6.) 
a Start the engine and warm up in the usual manner untii oil and cvlinder head temperatures are 

normal . 

b Check magnetos If the “mag-drop™ is normal. proceed with idle adjustment 
¢ Close the throttle to idle 1f the RPM changes appreciably after making the idle mixture adjustment 

during the succeeding steps. readjust the idle speed to the desired RPM 

ISSUED: 8/18/72 POWER PL. 
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\OTE 

The idle mixture must be adiusted with the {uel boost pump “ON\ 

d  When the idling speed has been stabilized. move the cockpit mixture control with a smooth. steady 
pull toward the “Idle Cut-Off™ position and observe the tachometer for any change during the “leaning™ 
process Caution must be exercised to return the mixture control to the “Full Rich™ position before the RPM 
can drop to a point where the engine cuts out. An increase of more than 50 RPM while~leaning out ™ indicates 
an excessively rich idle mixture An immediate decrease in RPM (if not preceded by a momentary increase) 
indicates the idle mixture is too lean 

e 1f the above indicates that the idle adjustment is too rich or too lean. turn the idle mixture adjust- 
ment in the direction required for correction. and check this new position by repeating the above procedure 
Make additional adjustments as necessary. Each time the adjustment is changed. the engine should be run up 
to 2000 RPM 1o clear the engine before proceeding with the RPM check Make final adjustment of the idle 
speed adjustment to obtain the desired idling RPM with closed throttle The above method aims at a sctting 
that will obtain maximum RPM with minimum manifold pressure 1n case the setting does not remain stable. 
check the idle linkage. any looseness in this linkage would cause erratic idling In all cases. allowance should 
be made tor the cflect of weather conditions and field altitude upon idling adjustment. 

7B-33 Fuel Air Bleed Noazzles. 

7B-34 Removal Of Fuel Air Bleed Nozzles. ( Reter to Figure 7B-7 ) The noszles must be carefully removed 
as they or the cylinders may be damaged 

a Lilt the side access panels of the engine conling 
b Disconnect the tuel line from the nozzle 
c Carcelully remove the norzle. using the correct size deep socket 
d  Clean and inspect the nozzie as given in Paragraph 7B-35 

7B-35 Cleaning And Inspection Of Fuel Air Bleed Nozzles. 
a Clean the nozzles with acetone or Methviethylketone (MEK)and blow outali foreign particles with 

compressed air in the dircction opposite that of fucl flow Do not use wire or other hard objects to clean 
orifices 

b Inspect the nozzle and cvlinder threads for nicks. stripping or cross-threading and battered or 
rounded hexagons. 

c Inspect and replace nozzle O-rings found 10 be cracked. brittle or distorted Refer to Lycoming 
Senice tnstructions No 1275 for detailed test procedure of air bleed nozzles 

7B-36 Installation Of Fuel Air Bleed Nozzle. 
a It is important for the nozzies 1o be correctly positioned with the air bleed hole facing upward 
b Install the nozzies and tighten to a titde less than 60 inch-pounds torque 
c Continue to tighten the nozzles until the letter or number stamped on the hex of the noszle body 

points down In this posiuon the air bleed hole will lace upward 

ISSUED: 8/18/72 POWER PLANT 
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FIGURE 78-7. FUEL AIR BLEED NOZZLE 

NOTE 

Do not exceed 60 inch-pounds torque on nozzies when aligning air bleed 

hole. 

d. Connect fuel line to nozzle. . 

CAUTION 

Surt nozzies and line couplings by hand to prevent the possibility of 

cross-threading. 

e.  Install engine cowling. 

7B-37. Ignition System Maincenance. 

7B-38. Inspection Of Magneto. 

a. Remove harness assembly cover from magneto and inspect parts for moisture, broken leads or 

other damage. 
b. Swing leads out of outiets in distributor block and remove two screws securing block in housing. 

Lift the block from magneto. 
c. To properly inspect the breaker compartment and breaker points, iz will be necessary to remove 

the distributor finger by removing the two attaching screws and washers. 
d. lnspec:r breaker points for excessive wear or burning. Desired contact surfaces will have a dull gray 

sandblasted or frosted appearance. Minor irregularities or roughness of point surfaces are not harmful. 

POWER PLANT 
ISSUED: 8/18/72 
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NOTE 

. No attempt should be made to stone or dress contact points Should 
contact assembiy have bad points or show excessive wear. the 
complete contact assembly should be replaced. 

e  Chech the condition of the cam follower felt. Squeeze felt tightly between thumb and forefinger. 
If fingers are not moistened with oil. re-oil using 2 or 3 drops of Scintilla 10-86527 jubricant Allow approxi- 
mately 30 minutes for felt to absorb the oil Blot off the excess with a clean cloth. Too much oil may foul 
contact points and cause excessive burning 

7B-39. Removal Of Magneto. 
Loosen fasteners and lift the cowling side panel 
Disconnect high tension leads (short center lead) from the transformer 
Remove the four screws securing the harness block to the magneto and remove block 
Disconnect “P™ lead from magneto and retard lead if removing left magneto 
Remove nuts and clamps securing magneto to engine and remove magneto o

6
 g
 

7B-40 Adjustment Of Magneto Breaker Points. If it is certain that the cam has not been moved since 
manufacture or overhaul, the contact assembly points can be adjusted by setting themat 0 019 inch (magnetos 
S N 0627 and up are adjusted to 0 016 £ 0 002) clearance on the high point of any cam lobe 

If the cam has been disturbed or if it is not known that cam has been moved. time magneto using the 
following procedure 

‘ NOTE 

Magnetos of late manufacture have a brown strip of glyptal painted 
across the cam retaining nut and the cam flange which makes it 
possibie 1o determine 1f the cam has been disturbed since manu- 
facture or overhaul 

a  The S700 magneto has raised timing marks as shown in Figure 7B-8. The center timing mark is the 
reference or beginning point for proper timing and represents the full register position of the rotating magnet. 
The "R™ and "L identify the two additional marks 1o be used for timing either a right-hand or left-hand 
rotating magneto The first mark. in the desired direction of rotation. identifies the 27° past full register 
instant of main contact assembly opening The second mark. 7-1 2° later. identifies the instant of retard 
contact assembly opening on retard contact assembly magnetos 

b Loosen cam securing nut and run nut up flush with end of shaft. Loosen nut ondrive end of rotor 
shatt Remove main and retard contact assemblies and capacitor from breaker support assembly Rework a 
plain washer as shown in Figure 7B-9 Slide inside diameter of washer against rotor shaft between cam and 
breaker support assembly Tighten nut on drive end of magneto until cam is loose on rotor shaft Remove 
reworked washer from housing. 

‘ ISSUED: 8/18/72 POWER PLANT 
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RETARD CONTACT OPENING POINT 

MAIN CONTACT OPENING POINT 

FULL REGISTER POSITION 

TIMING MARK 

DRIVE MEMBER     
  

FIGURE 78-3. MAGNETO TIMING MARKS 

¢. Remove cam securing nut and lift cut cam. Position distributor finger on cam flange and file 2 
notch on edge of cam flange aligned with proper timing mark on finger. (Refer to Figure 7B-10) 

Reposition cam on rotor and install securing nur flush with end of rotar shaft. Be sure notch on cam can be 

seen when looking in contact assembly end of magnero. 
d. Loosen drive shaft nut and install the 11-8465 Holding Tool on rotor shaft as shown in Figure 

7B-11. Slide the 11-8464 Timing Pointer on rotor shaft becween drive plate and oil slinger. Securely tighten 

nut and washer down on holding tool. Place magneto in vertical position, drive end up. 

-T——-‘— 9313 

  

A 87 

  

      L -—!—- 0.125 
1.250       

FIGURE 78-9. REWORKED PLAIN WASHER 
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FIGURE 78-10. FILED NOTCH ON CAM 

e. Turn rotor in direction of rotation undl timing mark on drive member is between the ourside 

timing mark on the “L" side and indented dot on flange of housing. Lighdy flick adjusting knob of the 

Hoiding Tool and allow rotor to come to rest. With rotor in this position, align timing line of the Timing 

Pointer with full register position aming mark. Recheck timing pointer position by again flicking Holding 

Tool. Pointer shouid come to rest aligned with the iming mark. Tighten adjusunent knob of Holding Tool 

until pressure is applied on housing flange preventing rotor from turning freely. 

  
Agss 

ROTOR HOLDING TOOL 

TIMING POINTER 

  

    
  

FIGURE 78-11. INSTALLATION Of ROTOR HOLDING TOOL AND TIMING POINTER 

POWER PLANT 
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FIGURE 7B-12. ALIGNMENT OF CAM IN INSPECTION HOLE 

NOTE 

Be sure the Timing Pointer does not move on the rotor shaft after it has 

been aligned with the full register position timing mark. 

f.  Turn roror shaft in direction of rotation until timing line of Timing Pointer is directly over timing 

mark for main contact assembly point opening Tighten adjusting knob so rotor cannot turn but not tight 

enough to cause damage to drive end bearing 
g Install main contact assembly and tighten pivot screw. Turn cam undil files notch on cam is 

approximately in center of hole marked “T". (Refer to Figure 7B-12.) Then continuc turning cam in 

direction of rotation until cam follower of main contact assembly is on high point of cam lobe Set contact 

clearance to 0.019 + 0.001. Torque securing screws to 20-25 Ib. in. and pivot screw to 12-15 1b. in. 

h. Turn cam until notch on cam flange is approximately aligned with screw hole nearest hole marked 

“T". Connect the 11-851 Timing Light, or equivalent. across main contact assembly. Turn cam in direction 

of rotation slowly until timing light goes out (contact points open). While holding cam in this position, 

tighten cam securing nut. Be sure cam does not move while tightening nut Torque nut to 20-25 1b. in Be 

sure timing light is still out 
i. Check tha: the Timing Pointer is over timing mark for main contact assembly point opening. 

Loosen adjusting knob of the Rotor Holding Tool and turn shaft until Timing Pointer is aligned with 

scribed line for retard contact assembly point opening. Tighten adjusting knob of Holding Tool enough to 

hold rotor in this position. 
j.  Install retard contact assembly and tighten pivot screw, Using the 11-851 Timing Light, set contact 

points to open at this point Torque securing screws to 20-25 Ib. in. and pivot screw to 12-15 Ib. in. Loosen 

adjusting knob of Holding Tool. Turn rotor in direction of rotation until cam follower of retard contact 

assembly is on high point of cam lobe. Check contact clearance. It must be from 0.018 to 0.023 inch. If 

clearance doces not fall within limits, replace the gontact assembly. 

k. Apply a stripe of glyptal, any color, across cam retaining nut and distributor rotor mounting 

surface. 

POWER PLANT 
ISSUED: 8/18/72 

2 F16



PIPER COMANCHE SERVICE MANUAL 
  

  

TIMING MARK 

  

    
  

FIGURE 7B-13. ENGINE TIMING MARKS 

7B-41. Transformer Assembly. 

a. Check mansformer assembly for cracks in the casing or for bent or broken mounting brackets. 

inspect outlets for damaged or stripped threads. 

b. Using an ohmmeter, measure the resistance of the primary and secondary winding of the 

transformer assembly. Check primary resistance between pin of small connector and transformer housing 

. i Resistance shall be 1 to 3 ohms. Measure secondary resistance between pin of large connector and 

transformer housing Resistance shail be 10,000 to 14,000 ohms. 

c. If transformer assembly is damaged or it fails the test, remove four screws securing it to magneto 

housing. Install new transformer assembly and torque securing screws to 25-30 ib. in. 

7B—+2. Magneto Timing. (Timing Magneto to Engine) Check each unit for proper magneto rotation before 

placing either unit on the engine. If the magneto is of the correct rotanon, tum magneto rotor shaft in 

direction of rotation untid the timing mark on the drive member is approximately in alignment with an 

indent on drive end of magneto housing. One of the painted lines on the distributor biock shouid also be in 

alignment when viewed through the opening marked “T" in the housing When viewed from drive end of 

the magneto. the painted line on the right side of distributor finger is for clockwise rotation, and the 

painted line on the left side is for counterclockwise rotation. Magneto is now No. 1 cvlinder advance firing 

position. 

NOTE 

The lines on the distributor finger and distributor block as descnibed in 

previous paragraph. are for reference only Absolutely no adjusmment of 

contact point opening from these marks shall be used as an indication of 

proper internal magneto uming. 

POWER PLANT 
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a. 

7B-13.) Install the magneto on the engine and tighten the mounting clamps sufficiently to hold magneto 
position and yet allow it to be rotated 

b 
C. 

CAUTION 

Extreme caution must be exercised when aligning one of the painted 
lines on the distributor finger with the painted line on distributor 
block After magneto has been installed on engine. check through 
opening marked T ™10 see that these marks (lines) are still properly 
aligned. Cam lobes are so close together that if the magneto is turned 
only slightly it will be possible to time magneto on the WRONG 
CYLINDER. It could be on the NEXT cvlinder in firing order or it 
could be on PREVIOUS cylinder in firing order. 10-720 series 
engine firing order is 1-5-8-3-2-6-74 

Turn the engine crankshaft to number one cvlinder full advance firing position. (Refer to Figuril 

Connect a timing light to switch wire (shielded capacitor wire) and to a good ground on engine 
If the timing light is out (battery operated models). rotate the magneto housing in direction of its 

magneto rotation a few degrees until light comes on Then turn slowly in opposite direction until light goes 
out Secure the magneto in this position 

d 
3 

NOTE 

The magnetic force in the S-700 series magnetos tends to act in the 
direction in which the rotor is turned during the timing operation 
This causes the backlash in the magneto drive gears to accumulate in 
the same direction Consequentiy.asthe magneto is being timed. the 
backlash can be overlooked and result ina timingerroras muchas 6 
to 8 degrees To eliminate this possibility. insert a small screwdriver 
through the “T" marked opening and engage the painted rotor 
timing groove (The painted lines on the distributor block and finger 
will be found in approximate alignment.) With a light force depress 
the screwdriver. moving the rotor in a counterclockwise direction. 
asviewed from the rear. sufficiently to remove any backlash while at 
the same time. rotate the magneto back and forth in both directions 
until the breaker points just begin to open. as indicated by the iming 
light finaccessability tothe " T marked hole prevents it from being 
used for holding out backlash. the magneto distributor block must 
be removed and the magneto rotor utilized for this purpose. 

Repeat this procedure for the other magneto using another timing light 
After both magnetos have been satisfactorily timed. leave the timing light wires connected and 

recheck timing as previously described to make certain that both magnetos are set to fire simultaneously. If 

ISSUED: 8/18/72 
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the timing is correct, both timing lights will be out. If the breaker points open too soon, loosen the 

magnero mounting nucs, and rotate the magneto in a clockwise direction (right magneto). The left magnero 
shouid also be rotated in a clockwise direction. If points open too late, ‘tumn both magnetos in a 
counterciockwise direction. When it is certain both magnetos are set to fire together, remove timing light 

and replace plugs. 

CAUTION 

When timing retard breaker magnetos to the engine, only main breaker 

points are dmed. Never artempt o time retard bresker points to the 

engine. 

7B-43. Harness Assembly. 

78-44. Inspecrion Of Harness. 
2. Check lead assemblies for nicks, cuts, mutilated braiding, badly wom section or any other evidence 

of physical damage. Inspect spark piug siceves for chafing or tears and damaged or stripped threads on 

coupling nuts. Check compression spring to see if it is broken or distorted. Inspect grommet for tears. 

Check ail mounting brackets and clamps to see that they are secure and not cracked. 

b. Using an ohmmeter, buzzer, or other suitable low voltage device, check each lead for continuity If 

continuity does not exist, wire is broken and must be replaced. 
c.  Minor repair of the harness assembly, such as replacement of contact springs, spring retainer 

assemblies, insulacting sleeves or of one lead assembly, can be accomplished with the harness assembiv 

mounted on the engine. However. should repair require replacement of more than one lead assembly or of a 

cable outler plate, the harness should be removed from the engine and sent to an overhaul shop 

78-4S. Removal Of Harness. 
2. Disconnect the clamps that secure the wires to the engine and accessories. 

b. Loosen the coupling nuts at the spark plugs and remove the insulacors from the spark plug barrel 

well. Use caution when withdrawing the insulator not to damage the insulacor spring. 

Place a guard over the harness insulators. 

Remove the harness assembly terminal plate from the magneto. 

Remove the engine baffle piate that receives the harness assembly. 

Remove the harness from the airplane. m
e
p
n
 

7B~+6. Installacion Of Harness. Before instailing harness on magneto. check mating surfaces for cleanliness. 

Spray entire face of grommer with a light coat of Plastic Mold Spray, SM-0-O-TH Silicone Spray or 

equivalent. This will prevent harness grommer from sticking o magneto distributor block. 

a. Piace the harness terminal plate on the magneto and tighten nuts Jround the plate alternacely o 

seat cover squarely on magneto. Torque screws to 18 to 22 inch pounds. 

b  Route ignition wires to their respective cylinders. 

¢. Clamp the hamess assembly in position and replace the engine baffle plate. 

d. Connect the leads to the spark plugs. 

POWER PLANT 
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AS70 

LEFT MAGNETO RIGHT MAGNETO 
    

    

     

STARTING VIBRATOR 

T 
  

O STARTING MOTOR 
SCHEMATIC WIRING DIAGRAM 

IGNITION SYSTEM - RETARD BREAKER MAGNETO 
SINGLE ENGINE   

  

FIGURE 7B-14. IGNITION SYSTEM RETARD BREAKER MAGNETO INSTALLATION 

7B-47 Starting Vibrator. (Refer to Figure 78-14 ) 
a. Disconnect all spark plug ieads from the left magneto, at the spark plugs 

CAUTION 

Be sure all left magneto spark plug leads are removcd.' thus preventing 

cross-firing of the magneto and the possibility of hazardous condirtions. 

  
b. Rortate engine crankshaft until number one cylinder is in its recard firing position. Using the 

11851 Timing Light. check to see that both magneto contact assemblies are open. 
¢. Elecmncally disconnect starter from starter solenoid. If this is not possible, remove battery terminal 

from starver switch or remove starter switch terminal from vibrator. 

CAUTION 

It is necessary that the starter be electrically removed from the circuit before the vibrator 

is put into operation to eliminate possibility of starter being energized during the test 

d. Place combination switch in its "LEFT" position. 

POWER PLANT 
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e. If it was possiblc to elecrically disconnect the starter from the starter solenoid, the starting 
vibrator may be energized by ruming the starter switch on. 

f. If starver was not elecaically removed from starter solenoid, it is necessary to connect a jumper 

lead from starter switch terminal on vibrator to ungrounded terminal on battery. This will energize the 

starting vibrator. 
¢. Holding the number one cylinder spark plug lead approximately 3/16 w 1/4 inch away from a 

good ground, a series of hot sparks should occur. 

CAUTION 

Grasp the spark plug lead far enough away from the connection 30 as 

not 0 produce any dangerous electrical shock. 

k If the spark does not jump the gap, check the applied voltage to the starting vibrator. This voitage 

sho e either 12 or 24 volts depending upon the system being checked. 

i. If voltage is correct, check the contact points of the magneto. Both sets of contact paints shall be 

opened. 
j.  Reject all units not complying with the preceding requirements or which show any visual defects. 

7B-48. Spark Plugs. 

7B-49. Removal Of Spark Plugs. 
2. Loosen the coupling nuz on the hamness lead and remove the terminal insulator from the spark plug 

barrel well. 

NOTE 

When withdrawing the ignition cable lead connecdon from the plug, 
care must be taken to pull the lead straight out and in line with the 

center line of the plug barrei; otherwise, a side load will be applied 

which frequently results in damage to the barrel insulator and 

connector. If the lead cannot be removed easily in this manner, the 

resisting contact berween the neoprene collar and the barrel insulator 
will be broken by a rotary twisang of the collar. Avoid undue distortion 

of the collar and possible side loading of the barrel insulator. 

b. Remove the spark plug from the engine. In the course of engine operation, carbon and other 

combustion products will be deposited on the end of the spark plug and will penctrate the lower threads to 

some degree. As a result, greater torque is frequently required for removing a plug than for its installation. 

Accordingly, the rorque limitations given do not apply to plug removal and sufficient torque must be used 

to unscrew the plug. The higher torque in removal is not as detrimental as in installation, since it cannot 

stretch the threaded section. It does. however, impose a shearing load on this section and may, if 

sufficiently severe, produce a failure in this location. 

POWER PLANT 
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FIGURE 78-15. REMOVAL OF SEIZED SPARK PLUG 

NOTE 

Torque indicating handle should not be used for spark plug removal 

because of the greater torque requirement. 

¢. Place spark plugs in a tray that will idendfy their position in the engine as soon as thev are 

removed. 

NOTE 

Spark plugs should not be used if they have been dropped. 

d. Removal of seized spark plugs in the cylinder may be accomplished by application of liquid carbon 

dioxide by a Conical metal funnel adaprer with a hole at the apex just large enough to accommodate the 

funnel of a CO2 borttle. (Refer to Figure 7B-15 ) When a seized spark plug cannot be removed by normai 

means, the funnel adapter is placed over and around the spark piug. Place the funne! of the CO2 bortle 

inside the funnel adapter and release the carbon dioxide to chill and contract the spark plug. Break the 

spark plug loose with 2 wrench A warm cvlinder head ac the time the carbon dioxide is applied will aid in 

the removal of an excessively seized plug 

¢. Do not allow foreign objects to enter the spark plug hoie. 

POWER PLANT 
ISSUED: 8/18/72 

2F22 

 



PIPER COMANCHE SERVICE MANUAL 
  

7B-50. Inspection And Cleaning Of Spark Plug. 

2. Visually inspect each spark plug for the following non-repairabie defects: 

1. Severely damaged shell or shield threads nicked up, swripped or crossthreaded. 

Badly battered or rounded shell hexagons. 

Out-of-round or damaged shielding barrel. 

Chipped, cracked, or broken ceramic insulator portions. 

§. Badly eroded eiectrodes wom to approximately $0% of original size. 
b. Clean the spark plug as required, removing carbon and foreign deposits. 

¢. Test che spark plug both electricaily and for resistance. 

d. Set the electrode gap at .015 to .018 of an inch or if s smoother operation at idle speed and 

reduced magneto drop-off is desired, set at .018 to .022 of an inch. However, with wjde gap setting the 

plugs must be serviced at more frequent intervals. Fine wire placinum or iridium electrodes should be set at 
.015 to .018 of an inch only. 

Ea
la
lt
 

7B-51. Insmllation Of Spark P wm. Before insulling spark plugs, ascertain that the threads within the 

cylinder are clean and not dam._eq. 

a.  Apply antiseize compound sparingly on the threads and install gasker and spark plugs. Torque 360 

to 420 inch pounds. 

CAUTION 

Maice certain the deep socket is properly seated on the spark plug 

hexagon as damage to the plug could result if the wrench is cocked to 

one side when pressure is applied. 

b. Carefully insert the terminal insulator in the spark plug and tighten the coupling nut. 

7B-52. Lubrication System. 

7B-53. Oil Relief Valve. The function of the oil pressure relief valve, which is located between the upper 

right engine mounting lug and No. 7 cylinder, is 1o maintain engine oil pressure within specified limits by 

withdrawing 2 portion of the oil from the circulating system and returning the oil to the sump should the 

pressure become excessive. This valve is not adjustable, however, particles of metal or other foreign matter 

lodged berween ball and seat will result in a drop in oil pressure. It is advisable, therefore, to disassemble, 

inspect and clean the relief valve if excessive pressure fluctuarions are noted. 

The oil pressure relief valve is by no means to be confused with the oil cooler by-pass valve, which is 

located on the ot pressure screen housing mounting pad. The sole purpose of the by-pass valve is to serve as 

a safety measure, permitung pressure oil to by-pass the oil cooler enurely in case of an obstrucnion within 

the cooler 

POWER PLANT 
ISSUED: 8/18/72 

2F23



PIPER COMANCHE SERVICE MANUAL 
  

7B-54. Ofil Screens. The oil screens are the pressure screen, located in a dome shaped housing, above and 
between the magnetos and the suction screen located in the aft section of the sump. These screens should be 
cleaned at each oil change to remove any accumulation of sludge and to examine for metal filings or chips. If 
metal particles arc found in the oil screens, the engine should be examined for internal damage. 

a. To remove the pressure screen, remove oil temperature electrical lead or the temperature bulb and the 

cap screws securing the housing. Note the location of the screws as the round fillister head screw, if installed, 

must be returned to upper right comer of the housing. If the fillister head screw is not reinstalled in the same 
hole from which it was removed, it is possible to crack the mounting flange of the vacuum pump. 

b. With the housing and screen removed, clean and inspect both items, check the mating surface of the 
housing and accessory case of gasket particles. 

c. Insert the screw into the housing so that the screw fits flush with the housing base. Using a new 
gasket, secure the housing to its mounting pad and torque cap screws to 75 inch pounds. 

d. The suction screen is removed from the sump by removing the hex head plug at the lower aft part of 

the sump. Clean and inspect the screen and gasket, replace the gasket if over compressed or damaged. Insert 

the screen fully into the sump, install gasket and plug. S+ “»ty the plug. 

7B-55. Oil Cooler. 

a. When conducting a routine engine inspection, the oil cooler(s), lines and fittings should be checked 

for the following: 

1. Oil cooler line attachments should be examined to be certain that all are tight and there is no 

indication of cross-threading. (See c, below, for oil line torque.) 

2. Oil lines must have adequate clearance and be properly aligned. 

3. Oil line supports should be tight, properly positioned and if worn should be replaced. 

4. Oil cooler should be checked for leakage or distorted cells. 

5. Cooling fins should be clean and undamaged. 

b. During each engine overhaul, at indication of high oil temperatures or during a 500 hour inspection, 

the oil cooler should be removed, cleaned and checked for damaged fins and cells. When replacing the cooler, 

properly align and do not over tighten the mounting bolts so that the cooler would be damaged. While the oil 

cooler is removed, the oil lines should be disconnected and flushed. ’ 

c. Ifitis found that oil is leaking around the line compression nuts, check that the nuts are tightened to 

125 inch pound wet torque or the nut may be backed off, retightened finger tight, plus a 3/4 turn. Do not over 

torque. 
d. Should oil continue to leak, it may be necessary to replace the seal rings. Also remove the 

compression nuts and inspect the line ends in the area of the swaged ferrules for collapsed tubing. This 

condition may be observed by looking into the tubing ends. Should the tubing show indications that it is 

collapsed and new seal rings and proper torque does not stop leakage, the oil lines should be replaced. Also 

inspect the surfaces of the mating fittings for damage. 

POWER PLANT Revised: 8/15/98 . | 
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7B-56. Recommendations for Changing Oil. (Refer to latest revision of Lycoming Service Bulletin No. 

480 and Lycoming Service Instruction No. 1014.) 

CAUTION 

Do not introduce any trade additive to thc basic lubricant unless 

recommended by the engine manufacturer. 

a. Oil Change Intervals. 

(1) For engines equipped with full-flow oil filters, change the oil and filter each 50 hours of engine 

operation or every foar months, whichever comes first. 

(2) For engines relying upon pressure screen filtration alone, change the oil and clean the pressure 

and suction screens each 25 hours of engine operation or every four months, whichever comes first. 

b. Ashless Dispersant (Detcrgem) Oil. 

(1) With the exception of turbocharged engines, ne - or newly overhauled engines should be broken 

in on straight mineral oil for the first 50 hours of operation, ur until oil consumption has stabilized. Lycoming 

oil additive P/N LW-16702 may be used. Mineral oil must also be used following the replacement of one or 

more cylinders until the oil consumption has stabilized. Attempting to break-in normally aspirated engines 

with detergent oil may result in high oil consumption as the additives in some of these oils can retard the 

break-in of the piston rings and cylinder walls. 

(2) All new or newly overhauled turbocharged engines must be broken in and operated only with 

ashless dispersant (detergent) oil. 

(3) In engines that have been operating on straight mineral oil for several hundred hours, a change to 

ashless dispserant oil should be made with a degree of caution, since the cleaning 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 ashless dispserant oil 

should be deferred until after the engine is overhauled. 

(4) When changing from straight mineral oil to ashless dispserant oil, the following precautionary 

steps should be taken: 

(a) Do not add ashless dispserant oil to straight mineral oil. Drain the straight mineral oil from 

the engine and fill with ashless dispserant oil. 

(b) Do not operate the engine with ashless dispserant oil longer than five hours before the first 

oil change. 
(c) Check all oil screens for evidence of sludge or plugging. Change oil every ten hours if sludge 

conditions are evident. Resume normal oil drain periods after sludge conditions improve. 

Revised: 8/15/98 POWER PLANT 
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TABLE VIIB-1l TROUBLESHOOTING CHART (ENGINE) 

  

Trouble Cause 

  

Failure of engine to 
start 

  

Lack of fuel. 

Underpriming 

Overpriming 

Incorrect throttle setting 

Defective spark plugs. 

Defective battery. 

Improper operation of 
magneto breaker points 

Air bubbles in fuel system 
Fuel pump failure 
Fuel line restricted 
Lack of sufficient fuel 

pressure 
Internal failure 

Clogged injector nozzles 

Defective ignition wire. 

  

Check fuel system for leaks 
Fill fuel tank. Clean 
dirty lines. strainer or 
fuel cocks 

Prime by holding boost pump 
switch 4 to 10 seconds 

Place control in “idle-cut- 
off ™ Open throttle and 
unload engine by turning 
over with starter 

Open throttie to 1 8 of its 
range. 

Clean and adjust or replace 
spark plug or plugs 

Replace with charged 
battery 

Clean points Check internal 
timing of magnetos 

Check fue!l vent 
Replace pump 
Check inlet line 
Check fuel strainer and fuel 

metal particles. If found. 
complete overhaul of the 
engine may be required 

Remove from cvlinders. clean 
in acetone solvent. blow 
through the injector nozzie 
opposite direction of fuel 
flow with compressed air. 
100 psi. 

Check with electric tester. 
and replace any defectne 
wires. 

adjustments 
Check oil sump strainer for . 
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TABLE VIIB-ll. TROUBLESHOOTING THART 

  

  

Insufficient fuel pressure. 

Clogged injector nozles. 

Leak in inducton system. 

Low cylinder compression. 

Faulty ignidon system. 

(ENGINE) (cont) 

Troubie Cause Remedy 

Failure of engine to Incorrect idle adjustment Adjust thrortle stop to obtain 

idle properly. correct idle. 
Check fuel strainer and pump 

pressure adjustment. 

Remove and flush with acetone. 

Blow through orifice with 

compressed air - 100 psi. 

Tighten all connections in 

the induction system. Re- 

place any defective parts. 
Check condirinn of piston 

rings and e seats. 

Check eatire igniuon system. 

  

Low power and uneven 

running. 

  

Mixture too rich; indicated 

by sluggish engine oper- 
ation, red exhaust flame 

at night. Extreme cases 

indicated by black smoke 

from exhaust. 

Mixrure too lean; indicared 

by overheating or back- 

firing. 

Leaky nozzle. 

Clogged injector nozzles. 

Dirt in inlet screen. 

Dirt in *“T" fitting. 

Fuel supply pressure 

excessively high.     

Injector may need recali- 

bration by authonzed 

personnel. 

Check fuel supply. Check 

fuel lines for obstructions 

or resictons. 

Remove nozzle and biow into 

it. Air escaping through 

the nozzle valve indicates 

leaking. Replace nozzle. 
* Remove and flush with acerone. 

Blow through orifice with 

compressed air - 100 psi. 

Remove screen and flush with 

acetone. Blow with 

compressed air. 
Remove “T" fitting at distri- 

butor. clean in acetone. 
Blow through orifice with 

compressed air - 100 psi. 

Check fuel pump pressure   
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TABLE VIIB-li. TROUBLESHOOTING CHART 

  

  

(ENGINE) (cont) 

Trouble Cause Remedy 

Low power and uneven Leak in manifoid line. Tighten firtings. 

running. (cont.) Leak in induction system. Tighten all connections. 
Replace defective parts. 

Poor fuel. Fill tank with fuel of 
recommended grade. 

Magneto brezker points Clean poinms. Check internal 
not working properly. tming of magnetos. 

Defecrive ignition wire. Check wire with eecrric 

Defective spark piug 

terminal connectors. 

Incorrect valve clearance. 

Improper ignition timing. 

tester. Replace defective 

wire. 
Check magnetos for timing 

and synchronization. 
Replace connectors on spark 

plug wire. 

Adjust valve clearance by 

changing push rods. 

  

  

Flow meter reads high. Clogged nozzie. Remove and flush with acetone. 
Blow through orifice with 
compressed air - 100 psi. 

Failure of engine to Throttle lever nut out of Adjust throttle lever. 

develop full power. adjusunent. 

Mixture too lean. 

Thrortle linkage limiting 

ravel of throttle valve. 

Restrictions in inlet air 

$€00P. 
Improper fuel. 

Faulry ignition. 

Leak in induction system. Tighten intake pipe mounting 

flange nuts and tighten 
intake manifold. 

Injector must be recalibrared. 

Check thrortle linkage and 

throttie valve opening. 

Examine air scoop and 

remove reserictions. 
Fill tank with recommended 

aviation fuel. 

Tighten all connections. 

Check system with tester. 

Check ignition timing. 

    Rough engine. Cracked engine mount. 
Unbalanced propeiler. 

Defective mounting 

bushings.     Replace mount. 

Remove propetler and have 

it checked for balance. 

install new mounting 

bushings.   
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TABLE VUIB-Il. TROUBLESHOOTING CHART 

  

  

pressure line. 

Dirty oil strainers. 

Air lock or dirt in relief 

valve. 

High oil temperarure. 

Relief vaive out of 

adjustment. 
Defective pressure gage. 

Stoppage in scavenge 

pump intake passage. 

Failing or failed bearings. 

(ENGINE) (cont) 

Trouble Cause Remedy 

Low oil pressure. Insufficient oil. Fill rank with oil of recon:- 
mended viscosity. 

Leak in suction line or Check gasket between acces- 
sory housing and crank- 

case. 

Remove and clean oil 

strainers. 

Remove and clean oil pressure 

relief vaive, 

See “High Oil Temperature™ 

in “Troubie™ coiumn. 

Check vaive. 

Replace gage. 

Check line for obstruction. 

Clean suction strainer. 

Check sump for metal 

particies. 
  

High oil temperature. 

  
Insufficient oil cooling. 

Insufficient oil supply. 

Low grade of oil. 

Clomd oil lines or 

strainers. 
Excessive blow-by. 

Defective temperature 

gage.   
Failing or failed bearings. 

  
Check air inlet and outler for 

deformation or obstruction 

Fill external tank to proper 

level with specified oil. 

Replace with o1l conforming 

to specification. 

Remove and clean od 

strainers. 

+ Usually caused by womn or 

sucking nings. 

Examine sump for metal 

particles. If found, over- 

haul of engine is indicated 

Replace gage.   
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TABLE VIIB-lI. TROUBLESHOOTING CHART 

  

  

(ENGINE) (conz) 

Trouble Cause Remedy 

Excessive oil consumption. Low grade of oil. Fill tank with oil conforming 

to specificadion. 
Failing or failed bearings. Check sump for metal parti-’ 

cles. If fonnd, overhaul 

of engine 13 indicared. 

  

  

Inaccurare pressure 

readings. 

Overpriming. 

Weak barzery. 

Faulry ignidon switch. 

    

Worn piston rings. Install new 1ings. 

Incorrect installation of Install new rings. 
piston rings. 

Cold weather difficulties. Cold oil. Move aircraft into 3 heated 
hangar. Heat oil. 

In extreme coid weather, o1l 

pressure readings up to 

approximately 100 Ibs. Does 

Not necessarily mean 

malfunctioning. 
Rocate crankshaft in direction 

of normal rotation with 
throttle “full open”, and 

mixture in “idle-cuc-off™ 

and ignition switch “OFF ™ 

Install fully charged battery 

Check ground wires. 
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Paragraph Aerofiche 
; Grid No. 

7C-1. INtrodUCION ...ttt ittt ettt e e e a e 2G9 
7C-2. DESCTIPHON & .ttt iee st ettt 2G9 
7C-3. TroubleShOOtIME . . v ottt i ittt et it e s 2G10 
7C-4. Engine Cowling ... ..o ittt i it e e 2Gl10 

7C-5. Removal of Engine Cowling...........oiiiiiiiiiiiiiiiniinnnn. 2G10 
7C-6. Cleaning, Inspection and Repair of Engine Cowling ................... 2G10 
7C-7. Installation of Engine Cowling.........ccovviiiiniiiiiinnnininnnennn 2Gi1 

7C-8. o0 €0+ 1T I 2GlH1 
7C-9. Removal of Propeller. .. .. .ottt 2G11 
7C-10.  Cleaning, Inspection and Repair of Propeller ......................... 2G12 
7C-11.  Installation of Propeller ........c.iiiiiiiiiiiniiiieeiiieianeannnnn 2G13 
7C-12. Adjustment of Low Pitch Blade Angle Stop ............cooviviinanen 2G13 
TC-13.  Blade Track ... oottt i ittt cieia e aans i annans 2Gl4 

TC-14.  Propeller GOVEIMOT ...ttt ittt e i ienereetaeeaaannes 2Gl14 
7C-15. Removal of Propeller GOVEINOr. .. .ciuurrittrnirieniiieianneensns 2G14 
7C-16.  Installation of Propeller GOVErnor ..........c.ccceireininneenennecnenns 2Gl4 
7C-17.  Adjustment of Propeller GOVEIMOr .......vuvivreviinirennianenarnans 2GtS 

TC-18.  ENBINE oo ittt e e e 2G17 
7C-19. Removal of Engine. ... ..ottt 2GH7 
7C-20.- Installation of Engine ...ttt 2G18 

7C-20a. Protection of Engine Mount........ ... iiiiiiianieiiiinnanannens 2G19 
7C-21.  Engine Shock MOURNLS .. ...t ee e ciiiaans 2G19 

TC-22.  TUrbOCharger ..ottt ittt it e et e e e 2G19 
7C-22a. Turbocharger Nomenclature....... ... iiia i, 2G19 

7C-23.  Removal of Turbocharger........coviiiiiiiiieininereriirnonnns 2G21 
7C-24.  Installation of Turbocharger........coiiviiiiiiiiererinanrrrennnans 2G21 
7C-25.  Adjustment of Turbocharger ................ciiiiiiiiiiiiiiiiia 2G24 

7C-26.  Qverboost Pressure Relief Valve .......................oo.as. P 2G24 
7C-27. Removal of Pressure Relief Valve ................cooviiiiiiiiian, 2G24 
7C-28. Cleaning and Inspection of Pressure Relief Valve ..................... 2G24 
7C-29.  Installation of Pressure Relief Valve............... ...t 2HI 

7C-30.  Induction Air Filter. ... .. . e 2HI 
7C-31.  Removal of Air Filter ... ..ottt it inanes 2H1 
TC-32. Service INSITUCHIONS . ..ottt i eeen 2H1 
7C-33.  Installation of Air Filter .. ... . i i i 2H1 

7C-34.  Alternate Air DOOT ...t e i e e 2H1 
7C-34a. Indicator, Mixture Control (EGT) ...t ittt einaaer s 2H2 

7C-34b. Cleaning and Inspection ..ot 2H2 
7C-34c. Installation of Mixture Control Indicator Probe ...................... 2H4 
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7C-38. 

7C-+. 

7C48 

7C49 

7C-55 

7C-39 

7C63 

Fuel [njector 

7C-36 
7C-37. 
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SECTION VIIC 

POWER PLANT 

PA-24-260 (TURBOCHARGED) . ° 

7C-1. Introduction. This section covers power piants used in the PA-24-260 Tusbo Comanche and is 

comprised of instructions for the removal, minor repair, service and installadon of the engine cowling, 

propeller, propeller governor, engine, engine shock mounts, induction system, fuel injector, rurbocharger, 

fuel air bleed nozzies, ignition system and lubrication system. 

7C-2. Descripdon. The PA-24-260 Turbo Comanche is powered by an Avco-Lycoming [0-540-R1A5. six 

cylinder, direct drive. wet sump, horizontal opposed. fuel injected, air cooled engine with a compression 

ratio of 8.5:1, rated a 260 HP ar 2700 RPM, and designed to operate on 100/130 (minimum) octane 

aviation grade fuel. The engine contains componencs which make it suitable for rurbocharging. 

Cowling completely encloses the engine and consists of two hinged side access paneis, an upper and 
lower section and a nose secrion. The cowl flaps are an integral part of the lower cowl and are operated 

manually through mechanical linkage. 
The propeller is a Hartzell constant speed, controlled by a governor mounred on the engine supplying 

oil through the propeller shaft at various pressures. Oil pressure from the governor moves the blades into 

high pitch (Low RPM). The centrifugal twisting moment of the biades move them into low pitch (High 

RPM). 
The airplane’s induction system consiss of 2 dry type air filter and alternate air door. The engine fuel 

svstem consists of 2 Bendix RSA-SAD!1 rype fuel injector and a Lear-Seigler fuel supply pump as an integral 

part of the fuel injector system. Two Rajay part number R]0080-102 turbochargers are attached to the 

engine. Manual waste gate control of the turbocharger provides the pilot with complete freedom of choice 

in rurbocharger use. A push-pull controt is installed for waste gate control. 

Bendix-Scintilla S6LN-1200 series magnetos are instalied on the engine. The system consists of two 

magnetos with “shower of sparks” rerard points in the left magneto, necessary for starring. 

In addition to the aforementioned components, the engine is equipped with an alternator, a geared 

starter and vacuum pump. The engine mount is steel tubing constriction actached at the firewall and 

incorporates vibration absorbing mounts. From the exhaust stacks, gases are directed to the turbocharger 

waste gate, through or around the turbine, 1s required, and overboard at the rear of the engine cowl. engine 

nacelle. 

The lubrication system is of the full pressure wet sump type. The oil pump, which is located in the 

accessory housing, draws oil through a drilled passage leading from the ol suction screen located in the 

sump The oil from the pump then enters a drilled passage in the accessory housing, which feeds the oil to 2 

threaded connection on the rear face of the accessory housing, where a flexible line leads the oul to the 

external oil cooler. Pressure oil from the cooler returns to a second threaded connection on the accessory 

housing from which point a dnlled passage conducts the ol to the oil pressure filter. In the event that cold 

oil or an obstruction should reserict the oil flow to the cooler. an oil cooler by-pass valve is provided to pass 

the oil directly from the oil pump to the oil pressure filter. 
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The oil pressure filter element, located on the accessory housing, is provided as a means to filter any 

solid particles that may have passed through the suction screen in the sump. After being filtered through . 

the pressure filter, the oil is fed through a drilled passage to the oil pressure relief valve, locared in the upper 

right side of the crankcase forward of the accessory housing. 

This relief valve regulates the engine oil pressure by allowing excess ol to return to the sump, while the 

balance of the pressure oil is fed to the main oil gallery in the right half of the crankcase. Residual oil is 

returned by gravity to the sump where, after passing through the suction screen, it is again circulated 

through the engine. 
The turbochargers are lubricated by engine oil which is supplied to the turbo oil gallery by lines 

connected to the engine accessory housing. Incorporated in the ol supply line is a pressure regulator popper 

valve. The use of a resericted fitting reduces engine ofl pressure to 30-35 psi pressure required for the 

turbochargers. Oil is scavenged from the rurbocharger sump and returned to the engine sump by a scavenger 

pump installed on the hydrauiic pump drive pad of the engine accessory housing. 

7C-3. Troubleshooting. Troubles peculiar to the power plant are listed in Table VIIC-1l in the back of this 

section, along with their probabie causes and suggested remedies. When troubieshouting engines, ground the 

magneto primary circuit before performing any checks on cthe ignition system. 

7C-4. Engine Cowling. 

7C-5. Removal Of Eagine Cowling. 

Ascertain that the master switch and magneto switches are in the off position. 

Release the three cowl fasteners on each side of the engine compartment. 

Remove attaching screws from the top cowl at the firewall. 

Remove attaching screws from the nose section parting surfaces. ‘ 

Remove the two artaching nuts, washers and screws securing the top cowl channels to firewall. 

Lift the rop cow! from the engine assembly. 
Discornect nose gear door actuating rods. 

Disconnect cowl flap control cables. 
i. Disconnect gear door frame channels from firewall and actachment straps from tubular szructure 

by removing screws. 

j.  Disconnecr drain lines from bottom cowl. 

k. Remove bottom cowl by removing screws securing it to the firewall. 

T
E
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7C-6. Cleaning, Inspection And Repair Of Engine Cowling. 

a. lean cowling with a suitable cleaning soivent and wipe dry with a clean cloch. 

b. Inspect cowling for dents, cracks, loose rivets, ciongated holes and damaged or missing fasteners 

¢.  Repair all defects to prevent further damage. Fiberglass repair procedures may be accomplished 

according to Fiberglass Repairs, Section [V. 
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7C-7. Insallagion Of Engine Cowling. 

Position the bottom cowling and secure with screws to the firewall bulkhead. 
Secure the gear door frame channels to the firewall and engine mount straps using ammching 

Connect cowl flap conmrol cables to flap actuating arms. 

Connect gear door actuating rods to doors. 
Connect drain tubes to outler in bottom cowl. - 

Position top cowi on engine assembly. 

Artach dye cowl support channeis to the firewall with screws, washers and auts. 

Secure the cowl nose section halves with screws. 

Secure top cowl to firewall bulkhead with screws. 

Adjust nose gear door. (Refer to Section V1) 
Secure side panels with fasteners. F
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7C-8. : opeller. 

CAUTION 

Before performing any service functions on the propeller, ascertain that 

the master switch is OFF, the magneto switches are OFF (grounded) 

and the mixture control is in the IDLE CUT-OFF position. 

7C-9 Removal Of Propeller.(Refer to Figure 7C-1.) 
Ascertain that master switch and magneto switches are in the OFF position. 

In some manner identify the position of each part in relaton to the other to facilitate installavon. 

Remove the spinner (1) by removing the screws that secure it to the spinner bulichead. 

Remove the engine cowling. (Refer to paragraph 7C-5.) 

Place a dnp pan undez the propetler to catch oil spillage. 

Cut the safery wire around the propeller mounring studs (7) and remove the studs from the engine 

flznge The nuts are frozen and pinned to the studs, so the studs will turn with the nuts. 

g Pull the propeller from the engine shaft. 

h. Remove the propeller O-ring (9) from the propeller hub O-nng groove. 

i.  The spinner bulkhead (10) may be removed from che starter ring gear by removing nuts and 

washers. 
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FIGURE 7C-1. PROPELLER INSTALLATION 

7C-10 Cleaning, Inspection And Repair Of Propeller. (Refer to Figure 7C-2.) 

a. Check for oil and grease leaks. 

b. Clean the spinner, propeller hub and blades with a non-corrosive solvent. 

c. [nspect the hub parrs for cracks. 
d. Steel hub parts should not be permitted to rust. Use aluminum paint to touch up, if necessary, or 

replace during overhaul. 

e. Check all visible parts for wear and safety 

f. Check blades to determine whether they turn freety on the hub pivot tube. This can be done by 

rocking the blades back and forth through the siight freedom ailowed by the pitch change mechanism. if 

thev appear tight and are properly lubricated. the propeller should be disassembied by an autnonzed 

Service Cenrer. 
g. [nspect blades for damage or cracks. Nicks in leading edges of blades should be filed out and all 

cdges rounded, as cracks sometimes start from such places. Use fine emery cloth for finishing 
h It is recommended that for severe damage. internal repairs and replacement of parts, the propetier 

should be referred to the Manufacrurer or a Certified Repair Station. 
i.  Grease blade hub through zerk firting. Remove one of the two fittings for each propeller blade, 

aiternate the next time. Apply grease through the zerk fitting until fresh grease appears at the fittng noie of 

the removed fitting Care should be raken to avoid blowing out hub gaskets. 
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FIGURE 7C-2. TYPICAL NICXS AND REMOVAL METHOOS 

7C-11. Insallation Of Propeller. (Refer to Figure 7C-1.) 
2. Clean propeller and engine flanges. 
b. install spinner bulkhead (10) on starter ring gear, and torque bolts to specificacions given in Tabie 

VIIC-1. 

c.  Observe the starrer ring gear to make sure it is mounted properly on the engine crankshaft flaryge. 

The crankshaft flange is stamped with an “O” mark and the sarter ring gear is likewise idencified by an 

*“0" mark. Upon installation of the starver ring gear. the markings shall be mated to insure proper 

instailation. 
d. Lubricare and install O-ring (9) in the propelier hub O-ring groove. 

e.  Mount propeiler on engine. Screw each stud (7) into its mating {lange bushing a few threads ata 
time until all are tight. Torque bolts to specifications given in Table VIIC-I. Safery the mounting bolits with 
MS20995C41 wire, rouring the wire through the lock pins (8). 

f. Check blade track per paragraph 7C-13. 

g Install engine cowling. (Refer ¢o paragraph 7C-7.) 

h. install spinner (1) and secure with screws. 

7C-12. Adjuscment Of Low Pitch Blade Angle Scop. 

a. The propeller comes from the factory with the low pitch stop adjusted for proper blade angle. [f. 

however, this adjustment has been disturbed, .the following procedure is given for obraining blade angle. 

1. The blade angle (refer to Table VIIC-1) is determined by placing 2 propetler prowactor on the 

face side of the propeller, at the 30 inch station. as measured from the hub center line. The blade must be 

horizonral. 
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2. The low pitch stop adjusument is made by a screw in the nose of the propeller cylinder. 
Rorating the screw clockwise increases the low pitch and reduces the static RPM by sbout 100 RPM for 
¢each half turn; or vice versa. 

b. After the low pitch stop has been adjusted for proper blade angle, the governor should then be 
adjusted o obtain maximum rated engine RPM during take-off climb as described in paragraph 7C-17. 

7C-13. Blade Track. Blade zauk is the ability of one blade tip to follow the other, while rorating, in 
almest che same plane. Excessive differencein blade track - more than .0625 inch - may be an indfcation of 
bent blades or improper propeller installation. Check blade track as follows: 

8. With the engine shut down and bisdes vertical, secure to the aircraft 3 smooth board just under the 
tp of the lower blade. Move the tip fore and aft through its full “blade-shake” travel, making small marks 
with a pencil at each position. Then center the tp between chese marks and scribe a line on the board for 
the full widch of the tip. 

b. Carefully rotate propeller by hand to bring the opposite blsde’ down. Center the tip and scribe 2 
pencil line as before and check that lines are nor ~parated more than .0625 inch. 

c. Propellers having excess blade rack ¢ .wd be removed and inspected for bent blades or for parts 

of sheared “O" ring, or foreign particles, which have lodged berween hub and crankshaft mounting faces. 

Bent blades will require repair and overhaul of assembly. 

7C-14. Propeller Governor. 

7C-15. Removal Of Propeller Governor. 

a.  Lift the left side panel of the engine cowling. 

b. Disconnect control cabie from governor control arm. 

¢. Remove the governor mounting stud nuts. [t will be necessary to raise the governor as the nucs are 

being removed before the nuc can be completely removed. 

d. Remove the mounting gasket. If the governor is to be removed for a considerable length of time 

and another unit is not substituted, it is advisable to cover the mounting pad to prevent damage caused by 

foreign martter. 

7C-16. Insullation Of Propeller Governor, 

2. Clean the mounting pad thoroughly making very certain that chere are no foreign particles in the 

recess around the drive shaft. 
b. Place the governor mounting gasket in position with the raised portion of the screen facing away 

from the engine. 

c.  Align the splines on the governor shaft with the engine drive and slide the governor in position. 

d. Raise governor off mounting pad enough to install washers and start mounting nuts. Torque auts 

e. Connect the conuel cable end to the governor control arm. 

f.  Adjust governor control per paragraph 7C-17. 
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FIGURE 7C-3. PROPELLER GOVERNOR 

7C-17 Adjusunent Of Propeller Governor. (Refer to Figure 7C-3.) 
a. Srtart the engine in accordance with the directions given in the Owner's Flight Manual and atlow to 

warm up. 

b. Push the “PROPELLER" cockpit control as far forward as it will go. Ac this position the governor 

speed adjusting control lever will be against the hirpm fine adjusting screw. 

¢. Observe engine speed. Adjust the governor by means of the fine adjustment screw for 2700 RPM. 

To do this, release the fasteners and lift che left side engine cowling. Loosen the fine adjustment screw 

locknut and tumn the hirpm fine adjustment screw in a clockwise direction to decrease engine speed and a 

counterciockwise rotation to increase engine speed. One revolution of the fine adjustment screw increases 

or decreases the propeller speed approximartely 15 RPM. 

d. After serting the governor for high RPM, run the self-locking nuz on the fine adjustment screw 

against the base projection co lock. 
¢. Pull the "PROPELLER" cockpit control aft to the low RPM position. 

f.  Observe engine speed. Set to 1600 RPM either by threading the fitting at the governor controi arm 

into the cable. or by rurning it in the direction tending to remove the fitting from the cable. depending on 

whether it is required to decrease or increase engine speed respectively It will be necessary, prior to 

adjusting, to remove the seif-locking nut and disconnect it from the governor control arm and to release the 

fitting locknut. 

g Reconnect cable to governor conrtrol arm. apply firting locknut and recheck engine by moving 

cockpit control in and out of the appropriate settings. 

h  Secure the cowling. 
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TABLE VIIC4 

  

PROPELLER SPECIFICATIONS 

  

Blade Angle Low Pitch (High RPM)  13.5° +.3°/-0° 
High Pitch (Low RPM) 32 10 34 

  

Propeller RPM Setting Engine Stati¢ High RPM 2700 RPM Max. 

Engine Saatic Low RPM 1600 + 50 RPM Min. 
  

Propeller Torque Limits  Descripdon Required Torque 

(Dry) 
Spinner Bulkhead 22 foot pounds 

Propeiler Mounting 

Scuds 60 to 70 foot pounds 

Spinner Attachment 

Screws 40 inch pounds       
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7C-18. Engine. 

7C-19. Removal of Engine. PA-24-260 (Turbocharged) (Refer to Figure 7C4) 

2. Tum off all cockpit switches and disconnect the bartery ground cable at the battery. 

b. Move the fuel controi lever located on the fuselage floor between the two front seats to the OFF 

positdion. . 

c. Remove engine cowling. (Refer to paragraph 7C-5.) 

d. Drain engine oil if desired. 

e. Remove propeller. (Refer to paragraph 7C-9.) 

f. Disconnect cabin hear, fuel pump and oil cooler air ducts. 

NOTE 

Where a question may arise as where to reconnect hose, line or wire, th 

item at the separation should be identified (tagged) to facilitz . 

installation. Open fuel. oil, vacuum lines and firtings should be covered 
to prevent contamination. 

g. Disconnect the manifold pressure line, No. 6 cylinder and remove clamp securing it to engine 

mount. 
h. Disconnect turbo oil suppiy lines ar the engine accessory housing. 

i. Disconnect magneto “P” leads, retard lead (left magnero only) and shielding grounds from 

magnetos. 
j.  Disconnect tachometer drive cable and oil temperature lead from the engine accessory housing. 

k. Disconnect vacuum hose at vacuum pump. 

. Disconnect oil cooler outler hose at engine accessory housing and inlet hose at oil cooler. 

m. Disconnect engine breather from engine. 

n. Disconnect exhaust gas and cylinder temperature leads from No. 6 cylinder exhaust stack and 

cylinder head. 

o. Disconnect fuel pump inlet line and drain hose at firewall. 

p. Disconnect fuel pressure, oil pressure and fuel flow meter vent lines. 

q. Disconnect the starter cable at the starter, remove cable clamps at the left side of the engine and 

engine mount, and draw cable aft co the firewall. 

r. Disconnect alternacor leads at alternavor, remove clamps securing wires to engine and draw them 

aft to the firewall. 

s. Disconnect alternare air door control cabie. 

t. Disconnect thrortle, mixture and propeller governor conmol cables and remove clamps securing 

them to engine. 
u. Remove tail pipe braces. 

v Disconnect exhaust waste gate control cables and remove clamps securing them to the rail pipes. 

w. Disconnect spark plug ieads from left bortom spark plugs. 
x. Remove bonding straps from engine at sides of mount. 

v. Loosen magneto mounting nuts and rotate magnetos to clear engine mount. 

POWER PLANT 
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2. To prevent damage to the tail when removing the weight of the engine from the airplane, attach 2 

stand to the mil skid. 
sa. Armach 2 one-half ton (minimusm) hoist to the lifting strap and relieve the tension on the engine 

mounts. 
ab. Check the engine for any artachments remaining to obstruct its removal. 

ac. Remove the cotter pin, nut, washer, front rudder shock mount and sleeve from each mounting 

bole, 
ad. Siide bolts out of artaching points and swing engine free, placing it on a suitable support. 

7C-20. Instaliation of Engine. PA-24-260 (Turbocharged; (Refer to Figure 7C-4.) 

8. Actach 2 one-half ton (minimum) hoist to the engine lifting strap and lift engine. 

b. Swing engine into place, positioning the engine mounting lugs so they align with mount 

artachment points. 
¢. lnsert 3 mounting bolt into the engine mount until its threadéd end extends one or two threads 

from the mounr itself. Insert 2 shock mount between the engine mounting bracket and mount. Slide th.e 

mount bolt on through the mount and insert a mount spacer over the bolt and through the eny: » 

mounting bracket. 
d. Repeat the procedures in step “c” with the remaining three attaching points. 

e. Inmail the front engine shock mounts on the bolts and over the forward end of the mounc spacer: 

check to see thar the shock mounts are not binding. Insall washers and a nut on each mounting boit. 

Tflm:hemupwdy.fow:mh:mmdrmquemwfoo:-pwndludnffl:y 

Connect starter cable to starver and clamp cable to left cylinder baffles and engine mount. 

g. Attach alternator leads to alternator and clamp them to right cylinder baffles and engine mount. 

b. Connect governor conaol cable to governor and secure with clamps. 

i. Connect throre and mixture control cabies to the injector and adjustment per paragraph 7C42. 
j. Connect waste gace control cables and adjust per paragraph 7C-25. 

k. Connect aiternate zir control cable and adjus per paragraph 7C-34. 

L  Arttach bonding straps to engine and engine mount. 

m. Connect cylinder head temperature and exhaust gas cemperature leads at No. 6 cylinder and secure 

to mount. 

Connect fuel pressure, fuel flow meter vent and oil pressure I.uwl 

Conneer fuel pump, inlet line and drain to firewall. 
Connect oil temperature lead and tachometer cable o engine accessory housing. 

Connect magneto “P’ leads, rerard lead (left magneto only) and shieiding grounds to magnetos. 

Connect turbo oil supply lines at the engine accessory housing. 

Connect manifold pressure line to number 6 cylinder. 

Connect oil cooier hoses to engine and cooler. 
Connect engine breather to engine and secure with clamp. 

Connect vacuum hose to vacuum pump and secure clamp. 

Connect ducrs to cabin hear inlet, oil cooler and fuel pump should, and secure with clamps. 

Connect spark plug leads to left bortom spark plugs and secure with ciamps. 
Install cail pipe braces. 

Inszall propelier. (Refer 1o paragraph 7C-11.) 

aa. Install the proper grade and amount of engine oil. 
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NOTE 

Refer to latest Lycoming Service Instruction No. 1241. 
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ab. Time magnetos 1o engine (Refer 10 paragraph 7C-53 ) 
ac  Install cowling (Refer to paragraph 7C-7) 
ad Connect battery ground cable. turn fuel selecior valve on. open throttle full and turn on the auxiliary 

fuel pump Check for fuel ieaks 

7C-20a Protection Of Engine Mount. The lower engine mount tubes which are next to the turbochargers have been 
painted with a special heat resistant paint Should the mount need repainting. the following procedure must be followed 
to insure the heat resistant quality . 

a Strip ail old paint from the lower engine mount tubes 
b Sand the full length of the tubes and remove all grease and oil 
< Apply three brush coats of extra high H-170 Heat Rem paint or Krylon high heat aluminum paint 

No. 1402. or Randolph products heat resistant coating No K 3760 or 1761 

NOTE 

The engine mount tubes should be warm during the paint application. 
but not hot 

d Allow twelve hours between brush coats 

7C-21 Engine Shock Mounts. Replace engine shock mounts Refer 10 Figure 7C-4 for the proper arrangement of 

engine shock mount assemblies Place shock mount with PN J-3049-35 in the top front position and shock mount with 
P N J-3049-24 in the bottom {ront position Place shock mount with P N J-3049-34 in the top rear position and shock 
mount with P N J-3049-35 in the bottom rear position Torque shock mount bolts to 450 to 500 in lbs with torque 
wrench applied 10 bolt heads and safety 

7C-22 Turbocharger. 

7C-22A Turbocharger Nomenclature. Many unfamiliar terms may appear on the following pages of this manual An 
understanding of these will be heipful. if not necessary. in performing maintenance and troubleshooting The following 
is a list of commoniy used terms and names as applied to turbocharging and a brief description 

TERM MEANING 

Supercharge To increase the air pressure (density) above or higher than ambient conditions 

Supercharger A device that accomplishes the increase in pressure 

Turbo-supercharger More commonly referred to as a “Turbocharger ™ this device is driven by a turbine 
The turbine is spun by energy extracted from the engine exhaust gas 

Compressor The portion of a turbocharger that takes in ambient air and compresses it before 
discharging it to the engine 

Turbine The exhaust driven end of the turbocharger unit 

Wastegate and Actuator The wastegate is a butterfly tvpe valve in the exhaust by-pass which. throughout its 

(Exhaust By-Pass) travel from open 1o closed. allows varied amounts of exhaust gas to by-pass the 

turbin. controlling its speed. hence the output of the compressor The actuator is 
operated by a hvdraulic piston operated by engine oil and cylinder with the piston 
linked to an arm on the butterfly valve shaft. 
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Ground Boosted or 
Ground Turbocharged 

Deck Pressure 

Manifold Pressure 

Normalizing 

Overboost 

Overshoot 

Bootstrapping 

Critical Altitude 

ADDED: 4/10/81 

turbocharging at sea level to produce the advertised horsepower. Ane 
that is so designed will usually include a lower compression ratio to av 
detonation. 

These phrases indicate that the engine depends on a certain amou* 

The pressure measured in the area downstream of the turbo compressor 
discharge and upstream of the engine throttle valve. This should not be 
confused with manifold pressure. 

The pressure measured downstream of the engine throttle valve and is almost 
directly proportioned to the engine power output. 

If a turbocharger system is used only to regain power losses caused by 
decreased air pressure of high altitude, it is considered that the engine has been 

“normalized™. 

An overboost condition means that manifold pressure is exceeding the limits at 
which the engine was tested and FAA certified and can be detrimentali to the 
life and performance of the engine. Overboost can be caused by 
malfunctioning controllers or improperly operating wastegate in the 
automatic system or by pilot error in a manual controlied system. Refer to 
latest copy of Lycoming Service Bulletin No. 369. 

Overshoot is a condition of the automatic controls not having the ability to 
respond quickly enough to check the inertia of the turbocharger speed increase 
with rapid engine throttle advance. Overshoot differs from overboost in that 
the high manifold pressure lasts only for a few seconds. This condition gan 
usually be overcome by smooth throttle advance. A good melho* 
advancing the throttle is a follows. After allowing the engine oil to warm 
approximately 140°F. advance the throttle to 28" to 30” manifold pressure, 
hesitate 1 to 3 seconds and continue advancing to full throttle slow and easy. 
This will eliminate any overshoot due to turbocharger inertia. 

This is a term used in conjunction with turbo machinery. If you were to take all 
the air coming from a turbocharger compressor and duct it directly back into 
the turbine of the turbocharger, it would be calied a bootstrap system and if no 
losses were encountered, it would theoretically run continuously. 1t would also 
be very unstable because if for some reason the turbo speed would change, the 
compressor would pump more air to drive the turbine faster, etc. A turbo- 
charged engine above critical altitude (wastegate closed) is similar to the 
example mentioned above, except now there is an engine placed between the 
compressor discharge and turbine inlet. Slight system changes caused the 
exhaust gas to change slightly, which causes the turbine speed to change 
slightly, which causes the compressor air to the engine to change slightly, which 
in turn again affects the exhaust gas, etc. 

A turbocharged position engine’s wastegate will be in a partially open position 
at sea level. As the aircraft is flown to higher altitude (lower ambient pressures) 

the wastegate closes gradually to maintain the preselected manifold pressure. 
At the point where the wastegate reaches its full closed position, the preselected 
manifold pressure will start to drop and this is considered critical altitude. 

POWER P.T 

  

2G20



PIPER COMANCHE SERVICE MANUAL 

  

. 7C-23. Removai Of Turbocharger. 
3. Remove the bottom cowling. 

b. Disconnect air ducts at compressor inlet and outler. When removing the right turbocharger unit 

disconnect inlet duct at the air pienum and remove plenum from turbocharger by loosening clamp at 

compressor inlet and removing bolt artaching it to turbocharger. 
Disconnect waste gare control cabie and remove cable clamp from turbocharger exhaust stack. 

Disconnect turbocharger exhaust stack brace. 

Remove V band clamps at turbine iniet and cutet. 

Pull exhsust stack assembly aft and down. 

Disconnect oil inlet and outlet lines from turbocharger. 
Remove bolt artaching inboard mount to turbocharger mounting lug. 

Remove nuts, washers and boit attaching top turbocharger mount to engine. 

7C-24. Insuliation Of Turbocharger. 

2. Ascernain that inboard turbocharger mount is installed on aft fuel injector mounting studs and 
engine sump, and safetied. 

b. Install oil line fittings in rurbine center housing. 

¢. Insmail top mount on rurbocharger and secure with cap screws aid safety wire. 

d. Install blanket on turbine housing and secure with safety wire. 

e. Insuil rurbocharger assembly on engine, insert washers between top mount and engine sump 

flange and secure mount to flange with bolt washers and nuts. 
f. Loosen V band clamp attaching the rwo halves of the turbine together. If necessary rotate turbine 

housing to align the compressor discharge outlet with the compressor discharge assembly (air box). 

§. Torque the turbocharger center section V band clamp to 3040 inch pounds. 

h. Secure turbocharger to the inboard mounting brace with bolt washers and nut. Position washers as 
required on either side of the trurbocharger mounting lug to prevent pre-load on the inboard brace when 
mounting bolt is torqued. 

. i.  Connect inlet and outler oil lines to turbocharger. 
) j.  Position inlet and outler exhaust stacks with gaskets on exhaust turbine housing and secure with V 
-, band clamps. Torque clamps to 55-75 inch pounds. 
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NOTE 

For all “V" band couplings on the exhaust system, be sure parts are 
concentric before tightening coupiings. Coupling will not center parts 
auromatcally. 
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  SKETCH A   
  

Figure 7C-4. Engine Installation (PA-24-260 'l'-ui'b-ocharged) 

REVISED: 4/10/81 
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FIGURE 7C-5. SCHEMATIC DIAGRAM OF TURBOCHARGER SYSTEM 
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k. Connect turbocharger outlet stack brace. 
1. Connect waste gate control cable and clamp to turbocharger outlet stack. 
m. Adjust control cable rod so swaged area is recessed into cable attachment clamp with waste gate in 

the closed position. 
n. Connect compressor outlet and inlet ducts and secure with clamps. When installing the right 

turbocharger, position air plenum on turbocharger and secure to compressor inlet with clamp and to 
turbocharger lug with bolt, washer and nut. Connect inlet and outlet air ducts to air pienum and secure with 
clamps. 

o. Adjust turbochargers to engine. (Refer to paragraph 7C-25.) 
p- Retorque and lockwire all V-band clamps after run in. (See Figure 7C-5a) 
q. Install engine cowling. (Refer to paragraph 7C-7.) 
  

  

MS 20995-C41 WIRE 

  

  

  
  

Figure 7C-5a. Lockwiring V-Band Couplings 

7C-25. Adjustment of Turbochargers. 

a. Remove bottom engine cowl. 
b. Adjust waste gate control cable rods so both waste gates close at the same time and swaged area is 

recessed into cable attachrnent clamp. 
c. Start engine with turbochargers “off” and allow engines to warm up. 
d. Run engine at full throttle (2700 RPM) and advance Turbocharger control lever until manifold 

pressure reads one half inch of mercury Less than the field barometric pressure. 

e. Stop engine. 
f. Without moving the waste gate control cable adjust the control lever back to its stop. 
g. Safety all control cable connections and install quadrant trim panel. 
h. Install bottom engine cowl. 

7C-26. Overboost Pressure Relief Valve. The overboost pressure relief valve senses deck pressure directly 
against the valve face which is held in a closed position by action of the conical spring and aneroid bellows. 
The valve face will remain seated under all conditions of normal deck manifold pressures. In the event that 
overboost does occur. The relief valve will not permit deck pressure and thereby manifold pressure to build 
up to more than 3.5” HgA in excess of normal maximum allowable pressures. 

7C-27. Removal of Pressure Relief Valve, 

a. Remove bottom engine cowl. (Refer to paragraph 7C-5.) 
b. Remove bolts securing relief valve to compressor discharge box. 
c. Cap compressor discharge box to prevent contamination. 

7C-28. Cleaning and Inspection of Pressure Relief Valve. 

a. Clean valve and seat areas with solvent or air. 
b. Inspect valve action by pushing on pressure side, to determine that bellows or spring are not 

restricted 
c. Inspect valve and seat for wear or damage. 
d. Inspect “O” ring gasket for damage or deterioration. 

POWER PLANT Revised: 8/15/98 
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7C-29. Insullation Of Pressure Relief Valve. 

a. Clean mounting flanges. 

b. Insall relief vaive with “O" ring gasket on compressor discharge box and secure with boits. 

¢, Install bottom cowl. (Refer to paragraph 7C-7.) 

7C-30. Induction Air Filter. 

7C-31. Removal Of Air Filter. 
a.  Loosen the right side cowl fasteners and lift cowl. 
b. Loosen air box door fasteners and open door. 

¢c.  Pull air filter out of box. 

7C-32. ° -tvice Instructions. 
2. Blow filter our with compressed air from the gasket side or wash in warm water and mild 

detergent. 

b. Dry thoroughiy. 

c.  When operating in dusty conditions inspect filter daily. 

7C-33. insmlladon Of Air Filter. 
4. With the gasket side of the filter down, slide it into the air box. 

b. Ascertain that the retaining springs are hoiding the filter securely. 

c. Close air box door and secure. 

d. Close cowl and fasten. \ 

7C-34. Alternate Air Door. The alternate air door, located in the induction system, on the front side of 

the air pienum, berween the air filter and the rurbocharger units, is to provide a source of air should chere 

be an air stoppage through the filter system. The following should be checked during inspection: 

a. Door seals are tight and hinges are secure. . 
b. Actuate the door to determine that it is not sticking or binding. 

¢. Check cockpit control cable for free qavel. 
d. Check that when the conmol knob in the cockpit is full in, the cable is adjusted to allow 

approximately one-¢cighth inch between the actuaung arm rolier and the door when fully closed. ! 

e. Check that the spring tension of the door is tight enough to allow the door to remain closed az full ‘ 

engine rpm, vet should there be an air stoppage through the filter ic will be drawn open. 

POWER PLANT 
ISSUED: 8/18/72 

2 H1  



PIPER COMANCHE SERVICE MANUAL 
  

7C-34A. Indicator, Mixture Control (EGT). The mixture control indicator is to 
aid the pilot in selecting the most economicai fuel-air mixwre for cruising flight at a power 
setting of 75% or less. It is a sensing device to moaitor the fuel-air mixture leaving the engine 
cviinders. If. after checking with the troubieshooting chart, the indicator is found to be 
defective it should be replaced. If the leads are found to be defective they should be replaced. 

NOTE’ 

When replacing leads it is important to use the same type and 
length of wire as the resistance of the leads is critical for proper 
operation of the gauge. 

7C-34B. Cleaning and Inspection. Unless mechanical damage is evident. broken glass, bent 
or broken pointer or broken case, the following checks should be performed before removing the 
instrument. 

a. Remove prv «» from exhaust stack and check for broken weld (at tip end) or bumnt end. 
Measured resistance of probe should be .8 ohms. 

b. Disconnect lead wires at instrument and measure resistance of lead wires. Resistance 
with lead wires connected to probe should be 3.3 ohms. 

CAUTION 

Do not connect ohmmeter across meter. It will burn-out the 

movement of the meter. 

c.  With leads connected to instrument, heat probe with propane torch to dull red. The meter 
should read up 1o the fourth graduation. or approximately 1500° F. If the meter does not move, replace 
it. 

TABLE VIIC-IA TROUBLESHOOTING CHART 
(MIXTURE CONTROL INDICATOR) 

  

  

TROUBLE CAUSE REMEDY 

Gauge inoperative Defective gauge. probe Check probe and lead wires 

or wiring. for chafing. breaks or 

shorting between wires 

and or metal structures. 

  

        
  

Fluctuating reading Loose. frayed or broken Clean and tighten con- 

electrical leads or faulty nections. Repair or replace 

connections. defective leads. 
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Figure 7C-5b. Indicator Probe Installation 
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7C-34C. Instailation of Mixture Control Indicator Probe. When making the installation of the 
indicator probe in an exhaust stack which has not been previously drilled locate the required hoie as 

foilows: 
a. Locate the Number 6 cylinder exhaust stack. 

b. Measure to a point on the exhaust stack 3 inches from the engine exhaust port (Refer 1o Fig. 
7C-5A). . 

¢. Drill a .189 inch hoie located as shown in figure 7C-5A. 
d. Install indicator probe as indicated in figure 7C-5A. 

INTENTIONALLY LEFT BLANK 
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7C-35. Fuel Injector. 

7C-36 Fuel Injector Maintenance. 

a. In general, little attention is required between injector overhauls. However, it is recommended that 

the following items be checked during periodic inspection of the engine. 

1. Check tightness and lock of all nuts which. fasten the injector to the engine. 

2. Check all fucl lines for tightness and evidence of leakage. 
3. Check throttle and mixture control rods and levers for tightness and lock. 

4. Remove and clean the injector fuel inlet strainer at the first 25 hour inspection and each 50 

hour inspection thereafter. Damaged strainer “O” rings should be replaced. Torque strainer to 65-70 inch 

pounds. 

b. Tests prove that gasoline which becomes stale due to prolonged storage absorbs oxygen rapidly. 

This stale oxidized gasoline acquires a very distinctive odor similar to varnish, causes rapid deterioration of 

synthetic rubber parts, and also forms a gummy deposit on the internal metal parts. This condition, 

however, does not occur during normal operation of the i =tor where fresh fuel is being constantly 

circulated 

7C-37. Lubrication Of Fuel Injector. 

a. There is very little need for lubrication of the injector in the field between regular overhauls 

However, the clevis pins used in connection with the throttle and manual mixture control levers should be 

checked for freedom of movement and lubricated, if necessary 

b Place a drop of engine grade oil on the end of the throttle shaft in such a manner that it can work 

into the throttle shaft bushings 

7C-38 Removal Of Fuel Injector. 

Remove the bottom engine cowl. 

Disconnect flexible ducts from compressor discharge box. 

Remove compressor discharge box from injector unit by removing safery wire and cap screws 

Disconnect throttle and mixture control cables from injector unit. 

Disconnect inlet and outlet fuel lines from injector unit 

Remove both inboard turbocharger support braces. 

Remove remaining nuts attaching injector to engine. 

The mixture control ¢able bracket may be removed from the injector unit by removing attaching 

safety wire and screws 
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7C-39. Preparation Of Fuel Injector For Shipping. Any unit taken out of service, or units being returned 
for overhaul, must be flushed with preserving oil (Specification MIL-0-6081, Grade 1010), using the 

following procedures: 
2. Remove plugs and drain all fuel from the injector. If available, apply 10 to 15 psi air pressure to 

the fuel inlet unti! all fuel is discharged from the injector. 
b. Replace plugs and apply flushing oil filtered through a 10-micron filter at 13-15 psi to the injector 

fue! inlet until oil is discharged from the outlet. 
¢. Replace fuel inlet shipping plug. 

CAUTION 

Do not exceed the above air pressure as internal damage to the injector 

may result. 

d. Afrer filling with preservative oil, the injector should be protectec rom dust and dirt and given 

such protection against moisture as climatic conditions at the point of storage require. In most cascs, 

storing the unit in a dry area will be sufficient. 

e. If the unit is to be stored ncar or shipped over salt water, the following precautions should be 
observed: 

1. Spray the exterior of the injector with an approved preservative oil. 

2. Pack in a dustproof container, wrap the container with moisture and vapor-proof material and 

seal. Pack the wrapped unit in a suitable shipping case. Pack 1 one-half pound bag of silica gel crystals in the 

dustproof container with injector. The bag must not touch the injector. 

CAUTION 

Extreme caution should be exercised when handling or working around 

the injector to prevent oil or fuel from entering the air sections of the 

injector. As explained previously, damage to the air diaphragm will 

result. Fluid can casily enter the air section of the injector through the 

impact tubes or the annular groove around the venturi. For this reason, 

a protective plate should be installed on the scoop mounting flange 

when performing routine maintenance on the engine. Such as washing 

down the engine and air scoop, servicing the air filter (surplus oil on the 

element), or when injecting preservative into the engine prior to storing 

or shipping. 

7C-40. Preparation Of Fuel Injector For Service. Fuel injectors that have been prepared for storage should 

undergo the following procedures before being placed in service. 

a. Remove and clean the fuel inlet strainer assembly and reinstall. 

b. Inject clean fuel into the fuel inlet connection with the fuel outlets uncapped until clean fuel flows 

from the outlets. Do not exceed 15 psi inlet pressure. 

POWER PLANT 
ISSUED: 8/18/72 

216



PIPER COMANCHE SERVICE MANUAL 

  

  

  

FUEL FLOW 
FUEL STRAINER INDICATOR 

DIAPHRAGM 
/8 INCH QD. STAINLESS 

| | STEEL UNE 
  

  

  

  

    
NOZZLE 

ONE PCR CYLINDER)   

     
   

SECTION=- A A FLO * LaVIOER VALVE 

          

   
     

    

    
    

  

IDLE VALVE LEVER I ~\~§\ 
CONNECTED TO 0oy 3 
THROTTLE LEVER MANUAL MIXTURE 0o THROTTLE VALVE " 

LINKAGE Co';mg‘i L “;LE THROTTLE :' - Vi 
CUT-OFF LEVE LEVER 1: 

| 
IDLE SPEED n 

A ADJUSTMENT! 
i 

FUEL o 
INLET 1l 

   
CONSTANT HEAD V@I oLe vaLve   IDLE SPRING .’m LEVER 
CONSTANT EFFORT S oLE MiXTURE 
SPRING ] & ADJUSTMENT 

AIR DIAPHRAGM IMPACT TUBE 

  

    
  D4 

AIR INLET A 
FUEL DIAPHRAGM 

BALL SERVO VALVE   
  

Figure 7C-6. Schematic Diagram of RSA Fuel Injector System 

(PA-24-260 Turbocharged) 
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7C-41. Insuilation Of Fuel Injector. 
a. Insull mixture controi cable bracket on injector unit and secure with screws and safety wire. 

b. Install injector unit with gasket on engine and hold in pisce with washers and nuts on the two 
front mounting studs. 

c. Install the inboard turbocharger support braces securing them to each aft injector mounting stud, 

to each rurbocharger inboard mounting iug and to the engine sump. 

d. Safety the fuel injector mounting nuts with pal nues and safety wire the cap screws securing the 

turbocharger support braces to the engine sump. 

e. Connect the inlet and outlet fuel lines to the injector unit. 

f. Connect the throttle and mixrure conwrol cables to the injector unit and adjust per paragraph 

7C42. 
g Insullation compressor discharge box with gasker on injector unit and secure with cap screws and 

safety wire. 

h. Connect flexibie ducts from compressor outet to compressor discharge box and secure with 

clamps. 

i.  Adjust idle speed and mixture. (Refer to paragraph 7C43.) 

j. Install engine cowling. (Refer to paragraph 7C-7.) 

7C-42. Adjusunent Of Throttle And Mixture Controls. The throttle and mixture controls are adjusted 

when the throttle arm on the injector is rotated forward against its full throxtle stop and the mixture arm is 

rotated forward against its full rich stop, their respective cockpit control should be .062 of an inch in from 

their full forward stops. 
2. At the injector, disconnect the throttle and/or mixture control cable end from its control arm. 

b. Loosen the jam nut securing the cable end. 

c. Adjust the linkage by rotaring the cable end to obtain the .062 of an inch spring back of the 

cockpit control lever when the throttie or mixture control arm contacts its stop. 

d. Reconnect the cable end to its control arm and secure jam nut. 
¢. PBull the throttle and mixture controis in the cockpit full aft to ascertain rhat the injector idle 

scTew contacts its stop and the mixture control arm contacts its lean position. 

7C~+3. Adjustment Of Idle Speed And Mixzure. 

a. Start che engine and warm up in the usual manner uncil oil and cylinder head temperacures are 

normal. 

b.. Check magneros. If the *'mag-drop” is normal, proceed with idle adjustment. 

c. Close the throwtle to idle. [f the RPM changes appreciably after making che idle mixture 

adjustment during the succeeding steps, readjust the idle speed to the desired RPM. 

NOTE 

The idle mixrure must be adjusted with the fuel boost pump “ON". 
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ISSUED: 8/18/72 

2 H8



PIPER COMANCHE SERVICE MANUAL 
  

  
289 

  

10LE IPEED ADJUSTMENT 
IDLE MIXTURE ADJUSTMENT 
MIXTURE aRM 
FULL SCREEN 

  

-
     

  

FIGURE 7C-7. FUEL INJECTOR 

d. When the idling speed has been stabilized, move the cockpit mixture controi with a smooth, steady 

pull toward the “1dle Cut-Off”* position and observe the tachomerter for any change during the “leaming” 

process. Caution must be exercised to return the mixture control to the “Full Rich” posidon before the 

RPM can drop to a point where the engine cuts out. An increase of more than 50 RPM while “leaning out” 

indicates an excessively rich idle mixture. An immediate decrease in RPM (if not preceded by a momentary 

incresse) indicares the idle mixture is too lean. 
e. If the above indicares that the idle adjustment is too rich or too lean, turn the idle mixture 

adjustment in the direction required for correction. and check this new position by repeating the above 

procedure. Make additional adjustments as necessary Each time the adjustment is changed. the engine 

should be run up to 2000 RPM to clear the engine before proceeding with the RPM check. Make final 

adjustment of the idle speed adjustment to obtain the desired idling RPM with closed throctle. The above 

method aims at a setting that will obtain maximum RPM with minimum manifold pressure. In case the 

serting does not remain stable, check the idle linkage: any looseness in this linkage would cause erratic 

idling. In all cases, allowance should be made for the effect of weather conditions and field altitude upon 

idling adjustment. 
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FIGURE 7C-8. FUEL AIR BLEED NOZZLE 

7C-44 Fuel Air Bleed Nozzles. 

7C-45 Removal Of Fuel Air Bleed Nozzles. The nozzles must be carefully removed as they or the cylinders 

may be damaged 
Remove the top engine cow! 
Disconnect vent line from shroud by expanding clamp and remosing line . 

Disconnect the fuel line from the nozzle 
Remone the spring retainer. spring and shroud from the nozzle 
Carefully remore nozzle. using the correct size deep socket 
Clean and inspect the nozzie as given in paragraph 7C-46 —

n
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7C-46 Cleaning And Inspection Of Fuel Air Bleed Nozzle. 
a Clean the nozzle with acetone or Methylethviketone (MEK) and blow out all foreign particles with 

compressed air in the direction opposite that of fuel flow Do not use wire or other hard objects to clean 

orifices 
b Inspect the nozzle and cylinder threads for nicks. stripping or cross-threading and battered or 

rounded hexagons 
c Inspect and replace nozzle O-rings found to be cracked. brittie or distoried Refer to Lycoming 

Service Instruction No 1275 for detailed test procedure of air bleed nozzles 

7C-47 Installation Of Fuel Air Bleed Nozzles. 
a It is important for the nozzles to be correctly positioned with the bleed hole facing upward 

b Install the nozzles and torque to &0 inch-pounds 

c Ascertain that the O-rings are properly instalied on the nozzle stem and install the nozzle shroud 

(Refer 1o Figure 7C-R } 
d Connect the vent to the nozzle shroud 
¢ Install the spring and spring retainer on the nozzle stem 

f Connect the fuel line to the nozzle and adjust the connecting vent line to align and center the 

iniector nozzle with the injector nozzle shroud and secure with clamps 
g Install the top engine cowl 

ISSUED: 8/18/72 POWER PL. 
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7C-48. Ignition System Maintenance. 

7C-9. Magneto. 

CAUTION 

Ascertain that the primary circuit of both magnetos is grounded before 
working on the engine. 

7C-50. Inspection Of Magnero. 
2. After the first 25 hour and 50 hour periods, and periodically thereafter, the contact assemblies 

should be checked. Examine the points for excessive wear or burning. Points which have deep pits or 

excessivelv burned areas should be discarded. Examine the cam follower felt for proper lubrication. If 

necessary, points can be cleaned by using any hard finished paper. Clean breaker compartment with dry 

cloch. 
b. If engine operating troubles develop which appear to be caused by the ignition system, it is 

advisable to check the spark piugs and wiring first before working on the magnetos. 

c. Should the trouble appear definitely associated with the magneto, the most effective measure is to 

install 2 replacement magneto which is known to be in satisfactory condition and send the suspected unit to 

the overhaul shop for rest and repair. 

d. Should this not be possible. a visual inspection may disclose the source of trouble. Remove the 

harness oudet plate from the magneto. Inspect for the presence of moisture and foreign marter on the 

rubber grommet and high tension outlet side of distributor biock. Check height of block contact springs 

(0.422 max. from top of block tower to spring). Also check for broken leads or damaged insulation. If 

either is present, remove magneto and replace. 

e. Remove the breaker cover and harness securing screws and nuts, and separate cover from magneto 

housing. Check contact assemblies to see cthat cam follower is securely riveted to ics spring. Examine the 

contact points for excessive wear or burning. Figure 7C-9 shows how the average contact point will look 

when surfaces are separated for inspection. Desired contact surfaces have a duil gray, sand-blasted (aimost 

rough) or frosted appearance, over the area where electrical contact is made. This means that points are 

worn in and mated to each other. therebv providing the best possible electrical conract and highest 

efficiencv of performance. 

f  Minor irregularities or roughness of point surfaces are not harmful (refer to Figure 7C-9 center). 

Neither are small pits or mounds, if not too pronounced. If there is a possibility of pit becoming deep 

enough to penetrate pad, Figure 7C-9, right, reject contact assembly. 

NOTE 

No attempt should be made to stone or dress the contact points. If the 

points are bad or show excessive wear, the complete contact assembiy 

shouid be replaced. 

POWER PLANT 
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NORMAL POINT 1S SMOOTH MINOR {RREGULARITIES - WELL DEFINED MOUND 

AND FLAT. SURFACE HAS SMOOTH ROLLING HILLS EXTENDING NOTICEABLY 

DULL GRAY '"SANDBLASTED'' AND DALES WITHOUT ANY ABOVE SURROUNDING 

APPEARANCE DEEP PITS OR HIGH PEAKS. SURFACE. 

THIS IS A NORMAL CON- 

DITION OF POINT WEAR. 

  

        
  

FIGURE 7C.9. CONTACT POINTS 

g. Check condition of the cam follower feir. Squeeze fele tightdy berween thumb and forefinger. If 

fingers are not moistened with oil, reoil using 2 or 3 drops of Scintilla 1086527 lubricant. Allow 

spproximarely 30 minurtes for felt to absorb the oil. Blot off the excess wath a clean cloth. Too much oil 

may foul contact points and cause excessive burning. 
h. Check the capacitor mounting bracker for cracks or looseness. Using the Scintilla 11-1767-1, -2 or 

-3 Condenser Testor or equivalenr, check capacitor for capacitance, series resistance and leakage. 

Capacitance shall be at least 0.30 microfarads. 

i. Check magneto to engine timing as follows: 

1. Connect Scintilla 11-851 Timing Light or equivaient across the main contact assembly. 

2. Slowly bring the engine up to number one cylinder advance firing position as instructed in 

paragraph 7C-53. Ac this instant the timing fight should go out. If it does, the magneto is properly timed to 

the engine. [f the timing light does not go out, removal of the magneto for internal timing check and 

inspection is recommended. ’ 

NOTE 

The magneto service instructions in this manual are to cover minor 

repaurs and timing. For further repairs and adjustments of the magnezo, 

it is recommended that the manuficturer's recommended service 

instructions be followed. 

POWER PLANT 
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7C-51. Removal Of Magneto. Before removing the magneto, make sure magneto switches are off. 

a.  Remove the harness assembly terminal plate from the magneto. 

WARNING 

The magneto is not internally grounded; when the ground lead is 

disconnected, the magneto is hot. Removing the harness assembly 
terminal piate first and installing it last minimizes the danger of starving 

the engine accidenually when the ground lead is removed from the 

magneto. 

b. Disconnect the ground lead and the retard spark lead on the lefr magneto, at the magneto. 

¢. Remove the nuts and washers and draw the magneto from the engine. 

7C-52. Timing Procedure. (Intemal Timing.) 

a. Remove the cover to the contact(s), distributor block, etc. 

b. To internally time the main contact assembly of either the dual-bresker magnetos or the 

singie-breaker magnetos, proceed as follows: 

1. Loosen the nut securing the drive plare to the magneto shaft sufficiently in order to install the 

Scintilla 11-8465 Rotor Holding Tool under the nut and flac washer as shown in Figure 7C-10. Tighten the 

nut securely. 

2. Remove the timing inspecton plug from the top of the magneto. Tumn rotating magnet to 
proper neutral position. This position is determined by locating keyways on drive end of magner shaft at 12 

o’clock with respect to name plate on housing. Tighten adjusting knob of 11-8465 Rotor Holding Tool 

until pressure is applied on housing flange preventing magnet from rurning. 

3. Loosen and rotate cam until cam follower of main contact assembly rests on highest point of 

cam lobe. Adjust main contacr assembly to obrain the clearance of 0.016 inch. Tighten main contact 

assembly securing screws ro 20-25 inch pounds. 

4. install the 11-8693 Timing Plate Assembly and the 11-8149 Pointer Assembly of the 11-8150 

Scindlla Timing Kit to breaker comparument of magneto. (Refer to Fxgute 7C-11.) Align pointer assembly 

with the 0 mark on timing plate. Loosen adjusting knob of 11-8465 Rotor Holding Tool and turn Jrorating 

magnet in normal direction of rotation undl pointer indexes with the respective E gap mark 15° = 2%, 

Tighten adjusting knob of 11-8465 Tool and remove the 11-8149 Pointer Assembly from magneto. Using 2 

trming light, adjust main contact points to just open. This adjustment shall be made by rotating cam, in 

opposite direction of rotation, a few degrees beyond point where conzacts close. Then rotate cam in normal 

direction of rotation until contacts just open. While holding cam in this exact position, push cam on magnet 

shaft as far as possible with the fingers. Extreme care must be exercised in this operation. 1f cam adjustment 

is changed in the slightest degree, the timing of the magneto will be thrown off. Do not dnive cam on shaft 

with a2 mallet or other inscrument. Tighten the securing screw thereby drawing the cam down, evenly and 

ughely. Torque screw to 16-20 inch pounds. Loosen the 11-8465 Rotor Holding Tool adjusrting knob and 

return rotating magnet to neurral position. Reinstall the 11-8149 Pointer Assembly over 0° mark on timing 

plate. Rotate magnet snaft in normal direction of rotation and check for opening of main contact points at 

E gap setting (15° = 2°). 

POWER PLANT 
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FIGURE 7C-10. ROTOR HOLDING TOOL FIGURE 7C-11. TIMING KIT iNSTALLED 
INSTALLED 

c.  The retard contact assembly of the dual-breaker magnetos may be timed as follows: 
1. The retard contact assembiy is adjusted to open a predetermined number of degrees afver the 

main contact sssembly opens. The degree of retard for any particular magnero is stamped in the bottom of 
the breaker compartment. 

2. Locate the exact point of main contact assembly opening and set the 11-8149 Pointer 

Assembly over the 0 mark on the 11-8693 Timing Plate Assembly. Tumn rotating magnet in the direction 

of normal rotation until pointer indexes with the degree of retard. Tighten adjusting knob of 11-8465 

Holding Tool and set retard contact assembly to just open, within +2® . Tighten securing screws t 

20-26 inch pounds. Loosen adjusting knob of hoiding tool and turn rotating magnet until cam follower is 

on high point of cam lobe. Contact clearance shall be 0.016 + 0.006 inch. If dimension is noc within limits, 

re-adjust contact assembly and recheck to be sure char points will open within retard degree tolerance. 

Remove the 11-8150-1 Timing Kirt and two studs from the magneto. 
d. If the distriburor block was not removed from the housing, the internal timing may be checied by 

turning the magneto in the normal rotation to number one firing position (keyway up and main points just 

opening). At this position, the reference line on the distriburor block should line up between the L and LB 

marks on the gear. On single contact magneros the line shouid favor the L mark and on the dual contact 

magnetos che line should favor the LB mark, if possible. 

e. If the distributor block was removed from the housing, the distributor gear alignment and internal 

check may be accomplished as follows: 

1. Turn rotating magnet in direction of rotation until it is located in firing position (keyway up 

and main points just opening). Tighten adjusting knob of 11-8465 Rotor Holding Tool. Apply a light 

coating of Bendix Grease P/N 10-27165 to teeth of distributor gear, if needed. The large distributor gear 

incorporates four timing marks. L and LB for left hand rotation and R and RB for nght hand rotation. 

2. With distributor gear assembled 1o block. turn gear until raised rib on block lines up berween 

the L and LB marks. Assembie block and gear into housing, meshing the disaibutor gears together. For the 

dual contact assembly magneto, distributor block rib must align berween painted marks. However, the rib 

should favor the LB mark, if possibic. (Refer to Figure 7C-12.) On the single contact magneto the rib 
should favor the L mark. 

POWER PLANT 
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FIGURE 7C-12. ALIGNING TIMING MARKS FIGURE 7C-13. FORMING LEADS IN 
SINGLE CONTACT ASSEMBLY MAGNETO BREAKER COMPARTMENT 

3. Secure distributor block to housing with studs and washers. Tighren studs finger right. Loosen 

the 11-8465 Rotor Hoiding Tool and tumn rotating magnet in reverse direction of rotation until timing light 

indicates main contact assembly has just opened and check to make cervain timing marks align within 

tolerance indicared above. Tighten biock securing studs, first to 4-8 inch pounds torque and then final 
torque to 20 inch pounds. 

4. Insert the tip of your small finger through timing hole in housing and against large distributor 

gear teeth. Rock distributor gear back and forth slightly. There must be perceptible backlash berween teeth 

of large and small gears. This check should be made at three different points, 120° apart on gear. If 

backlash is not evident, replace large distributor gear. 
5. Install the breaker cover and complete reassembly of the magneto. Refer to manufacturer’s 

publications for complere disassembly and reassembly procedures. 

. Install and dme magneto, removed from engine, in accordance with paragraph 7C-53. 

g- Secure exrernal switch and retard leads to the breaker cover terminals. Connect harness assembly 

to the magneto. 

7C-53. Installacion And Timing Procedure. (Timing Magneto to Eagine.) 
a. Remove a2 spark plug from No. 1 cylinder and wumn crankshaft in direction of normal rotation untl 

the compression stroke is reached. 

NOTE 

The advance timing mark on the top face of the starter ring gear is 

marked at both 20° and 25° BTC. Use only the 25° BTC mark when 
uming the magnetos to the engine. 

POWER PLANT 
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FIGURE 7C-14. ENGINE TIMING MARKS FIGURE 7C-15. MAGNETO TIMING MARKS 

  

        
  

b.  Continue turning the crankshaft until the 25° advance timing mark is in alignment with the small 
hole located on the top face of the starter housing at the two o'clock position. (Refer to Figure 7C-14) 

c Remove the inspection plug on the left magneto and turn the drive coupling in direction of normal 
rotation until the first painted chamfered tooth is aligned in the center of the inspection hole. (Refer t 
Figure 7C-15) Without allowing the gear to turn from this position. assemble gasket and magneto Io‘ 
engine Secure in place with washers and nuts. tighten only finger tight 

d.  Fasten ground wire of electric timing light 1o any unpainted portion of the engine. and one of the 
positive wires of the timing light to a suitable terminal connected to the ground terminal of the magneto 
Then turn the engine crankshaft several degrees from the advance timing mark in direction opposite to that 
of normal rotation. 

€ Turn on the switch of the timing light. which should be lit: Turn the crankshaft siowly in direction 
of normal rotation until the mark on the starter gear aligns with the hole in the starter housing. at which 
point the light should go out. If not. turn the magneto in its mounting flange and repeat the procedure until 
the light goes out Repeat the same procedures with the right magneto 

NOTE 

Battery powered timing lights operate in the reverse manner from 
that described above: the light goes on when the marks align. 

f After both magnetos have been timed. leave the timing light wires connected and recheck 
magnetos as previously described to make sure that both magnetos are set to fire together If timing is 
correct. both timing lights will go out simuitaneously when the timing marks are in alignment Tighten nuts 

to specified torque 

REVISED: 4/10/81 POWER PLA. 
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g. After magnetos have been properly timed, replace breaker cover and secure. 

h. Install che ground lead and the retard spark lead on the left magneto. 

i. Place the harness reminal plate on the magneto and tighten nut around the plate alternately to 

seat cover squarely on magneto. Torque nuts to 18 to 22 inch pounds. 

7C-54. Starring Vibrator Checking Procedure. : 

a. Measure voltage between vibrator terminal marked “in” and the ground terminal while openu.ng 

starter. Output must be at least 8-voits on 12«volt systems. 

b. If voltage is adequate, listen for buzzing of vibrator during starting. If no buzzing is heard, either 

the vibrator is defective or the circuit from the output “BO” terminal on the vibrator to the retard (dual 

breaker) magnero is open. Check both switch and retard circuits. Also check for good electrical ground. 
¢. Retard points may not be closing due to wrong adjustment, or may not be electrically connected 

in the circuit due to a poor connection. Inspect retard points to see if they close. Check for proper contact 

ar the switch and rerard rerminals of retard (dual breaker) magneto and at the vibrator. Check wiring. 
d. Tum engine in proper direcr 0 of rotation untl retard points just open on No. one cylinder 

position. Remove input connection frut.: starter to prevent engine turning. Hold No. one piug head 5/16 

inch from ground energize vibrator by turning switch to start. Plug lead should throw 2 $/16 inch spark. 

Observe spark at plugs spark cap. If spark is weak or missing, oy new vibrator. If this does not correct 

troubie, remove magneto and check for improper internal tming or improperly meshed distributor gears. 

CAUTION 

When checking vibrator action, stand clear of propeller or remove spark 

plug rerminals. 

7C-55. Harness Assembly. 

7C-56. laspection Of Harness. 

a. Check lead assembilies for nicks, cuts, murilated braiding, ba.dly worn section or any other evidénce 

of physical damage. Inspect spark plug sleeves for chafing or tears and damaged or stripped threads on 

coupling nuts. Check compression spring to see if it is broken or distorted. Inspect grommet for tears. 

Check all mounring brackets and clamps to see that they are secure and not cracked. 

b. Using an ohmmeter, buzzer, or other suitabie low voltage device, check each lead for continuity. If 

continuity does not exist, wire is broken and must be replaced. 

¢. Minor repair of the harness assembly, such as replacement of contact springs, spnng retainer 

assemblies, insulating sleeves or of one lead assembly, can be accomplished with the harness assembly 

mounted on the engine. However, should repair require replacement of more than one lead assembly or of 2 

cable ouder plare, the harness should be removed from the engine and sent to an overhaul shop. 

POWER PLANT 
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7C-57. Removal Of Hamess. 
a. Disconnect the clamps thar secure the wires to the engine and accessories. 
b. Loosen the coupling nuts at the spark plugs and remove the insulators from the spark plug barrel 

well. Use caution when withdrawing the insulator not to damage the insulator spring. 

¢. Place a guard over the harness insularor. 
d. Remove the harness assembly terminal plate from che magneto. 
e. Remove the engine baffle plate that receives the harness assembly. - 
f. Remove the harness from the airplane. 

7C-58. Instllation Of Harness. Before installing harness on magneto, check mating surfaces for cleanliness. 

Spray entire face of grommet with a light coat of Plastic Mold Spray, SM-0-O-TH Silicone Spray or 

equivalent. This will prevent hamess grommet from sticking to magneto distributor biock. 

a. Place the harness terminal plate on the magneto and tighten nuts around the plaze alternately o 

seaz cover squarely on magneto. Torque screws to 18 to 22 inch pounds. 

b. Route ignition wires to their respective ¢cy' ‘ers. 

¢, Clamp the harness assembly in position and replace the engine baffle plate. 

d. Connect rhe leads to the spark plugs. 

7C-59. Spark Plugs. 

7C-60. Removal Of Spark Phugs.’ 
a. Loosen the coupling nut on the hamness lead and remove the terminal insulator from the spark plug 

barrei weil. 

NOTE 

When withdrawing the ignition cabie lead connecton from the plug, 

care must be taken to pull the lead smraight out aad in line with the 

center line of the plug barrel; otherwise, a side load will be applied 

waich frequently results in damage to the barrel insulator and 

connector. If the lead cannot be removed easily in this manner, the 

resisting contact berween the neoprene collar and the barrel insulator 

will be broken by a rotary twisting of the collar. Avoid undue distortion 

of the collar and possible side loading of the barrel insulator. 

b. Remove the spark plug from the engine. in the course of engine operation, carbon and other 

combustion products will be deposited on the end of the spark piug and will penetrate the lower threads o 

some degree. As a result, greater torque is frequently required for removing a plug than for its installation. 

Accordingly, the torque limitadons given do not apply to plug removal and sufficient torque must be used 

to unscrew the plug. The higher torque in removal is not as dewimental as ir: insiallation, since it cannot 

stretch the threaded section. [t does. however. impose a shearing load on this section and may, if 

sufficiently severe, produce a failure in this location. 

POWER PLANT 
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FIGURE 7C-16. REMOVING FROZEN SPARK PLUG 

NOTE 

Torque indicating handle should not be used for spark plug removal 

because of the greater torque requirement. 

¢. Place spark plugs in a tray that will identifv their position in the engine as soon as they are 

removed. 

NOTE 

Spark plugs should not be used if they have been dropped. 

d. Removal of seized spark plugs in the cylinder may be accomplished by application of liquid carbon 

dioxide by 2 Conical meral funnel adaprer with a hole at the apex just large enough to accommodare the 

funne! of a CO2 bortle. (Refer to Figure 7C-16.) When a seized spark plug cannot be removed by normal 

means, the funnel adaprer is placed over and around the spark plug. Place the funnel of the CO2 bortle 

inside the funnel adapter and release the carbon dioxide to chill and contract the spark plug. Break the 

spark plug loose with a wrench. A warm cvlinder head at the uume the carbon dioxide is applied will aid in 

the removal of an excessively seized plug. 

e. Do nor allow foreign objects to enter the spark plug hole. 

POWER PLANT 
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7C-61. lnspection And Cleaning Of Sperk Plug. 
2. Visually inspect each spark plug for the following non-repairable defects: 

1. Severely damaged sheil or shield thresds nicked up, stripped or crossthreaded. 

2. Badly battered or rounded sheil hexagons. 

3. Our-of-ound or damaged shielding barrel. 
4. Chipped, cracked, or broken ceramic insulstor portioas. 

5. Badly eroded elecrodes worn to approximately $0% of original size. 
b. Clean the spark plug as required, removing carbon and foreign deposis. 

c. Test the spark plug both elscerically and for resistance. 

d. Ser the electrode gup at .016 2 .1 of an inch or if a smoother operation at idle speed and reduced 
magneto drop-off is desire, set at .018 to .022 of an inch. However, with wide gap setting the plugs must be 
serviced at more frequent intervals. Fine wire plarinum or iridium electrodes should be set st .015 t0 018 

of an inch only. 

7C-62. Insullstion Of Spark Plugs. Before installing spark plugs, ascertair . at the threads within the 

cylinder are clean and not damaged. 
1. Apply and-seize compound sparingly on the threads and instail gasket and spark plugs. Torque 360 

to 420 inch pounds. 

CAUTION 

Make cerrain the deep socket is properly seated on the spark plug 

hexagon as damage to the plug could result if the wrench is cocked to 

one side when pressure is applied. 

b. Carefully insert the terminal insulator in the spark plug and tighten the coupling nut. 

7C-63. Lubrication System. 

7C-6+. Oil Pressure Relief Valve. The adjustable »il pressure relief valve enables the operator to maintain 

engine oil pressure within the specified limits (refer to the engine manufacturer's appropriate manual). The 

valve is located above and to the rear of No. § cylinder. If the pressure under normal operating conditions 

shouid consistently exceed 90 psi, or run less than 60 psi, adjust the valve as follows: 

With the engine thoroughly warmed up and running at a maximum of 2200 RPM, observe the reading 

on the oil pressure gauge. If the pressure is above 90 psi, stop engne, back off the adjusting screw one or 

two full turns. If pressure is too low, tumn adjustung screw further into the relief valve plug, thereby 

increasing the tension on the relief valve spring. When the valve has been sauisfacrorily adjusted, lockwire 

the crown nut to the drilled ear projecting from the valve mounting boss. The engine has a thermostatic 

bypass valve as a safery feature. The valve will open should the temperature exceed a safe operating level 

and allow the oil to circulate in the system to avoid permanent damage to the engine. 

POWER PLANT 
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7C-65. Oil Screen. The suction screen located in the left side of the engine sump should be cleaned ar each 

oil change to remove any accumulation of sludge and to examine for metal fittings or chips. If metal 
particles are found in the screen, the engine should be examined for internal damage. The sucton screen is 
removed from che sump by removing the hex head plug at the lower left side of the sump. Clean and 

inspect the screen and gasket and replace the gasket if over compressed or damaged. 

7C-66. Oil Filter Element. 
2. The oil filter element should be removed after each fifry hours of engine operation; this is 

accomplished by removing the lockwire from the bolt-head ar the end of the filter housing, loosening the 

bolt, and removing the filver assembly from the adapter. 

b. Before discarding the filter element, remove the ourer perforared paper cover, and using a sharp 

knife, cut through the folds of the ciement at both ends, close to the meral caps. Then, carefully unfold the 

pleated element and examine the material trapped in the filter for evidence of internal engine damage such 

as chips or particles from bearings. In new or newly overhauled engines, some small particies of metailic 

shavings might be found: these are generally of no consequence and should not be confusr ~ with particles 

produced by impacting, abrasion or pressure. Evidence of internal engine damage founa .a the ol filrer 

justifies further examination to determine the cause. 

¢. After the element has been replaced, tghten the arraching bolt within 15 to 18 foot pounds 

torque. Lockwire the bolt through the loops on the side of the housing to the drilled head of the 

thermostatic valve, Be sure the lockwire is replaced at both the attaching bolt head and the thermostatic oil 
cooler by-pass vaive. . 

7C-67. Turbo Oil Flow Check. (Refer to Figure 7C-17.) Should an indication of low turbo oil pressure or 

flow occur, the following system checks may be accomplished. 

a. To check oil pressure, use the following procedure: 

1. Insuall a pressure gauge with a range of O to 80 psi pressure in the pressure line to the 

turbochargers after the reduction check valve. 
2. Start the engine and warm up in the usual manner until oil temperature is normal. 

3. Idle engine at 1000 RPM and observe pressure gauge. It should indicate a2 minimum of 15 psi. 

Run engine at 2000 RPM the pressure gauge should read 2 minimum of 30 psi and a maximum of 55 psi. 

b. To check turbo oil flow, use the following procedure: ’ 

1. Ascertain that the engine oil sump is full as indicated on the dipstick. 

Start the engine and warm up in the usual manner unril oil cemperature is normal. 

. Stop cngine and disconnect oil drain line, of the turbocharger to0 be checked, at the sump. ing 
Plug sump connection where drain line was disconnected. 
{nstall test line, approximacely four feet long, on disconnected turbo oul drain line. 

Set two clean one gallon capacity containers below the engine. 

Allow the turbo oil drain test line to hang in one container. 

Start engine and idle at 1000 RPM. 
. When oil flows from the turbo oil drain line into the container, quickly direct the oil flow into 

the emprty container and immediately start timing for one minute. 
10. When one minute has passed, direct the oil flow into the scavenger container and stop engine. 

11. Measure the ol in the test container. it should be a minimum of 0.4 quart. 

12. Disconnect test line, remove piug from drain line tee fitting and connect turbo oil drain line 10 

tee fitting 

13 Test oil flow of the other turbocharger unit by using the same procedure. 

N
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FIGURE 7C-17. TURBO OIL FLOW CHECK 
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7C-68. Oil Cooler. 

a. When conducting a routine engine inspection, the oil cooler(s), lines and fittings should be checked 

for the following: 

1. Oil cooler line attachments should be examined to be certain that all are tight and there is no 
indication of cross-threading. (See ¢, below, for oil line torque.) 

2. Oil lines must have adequate clearance and be properly aligned. 

3. Oil line supports should be tight, properly positioned and if worn should be-replaced. - 

4. Oil cooler should be checked for leakage or distorted cells. 

5. Cooling fins should be clean and undamaged. 

b. During each engine overhaul, at indication of high oil temperatures or during a 500 hour inspection, 
the oil cooler should be removed, cleaned and checked for damaged fins and cells. When replacing the cooler, 

properly align and do not over tighten the mounting bolts so that the cooler would be damaged. While the oil 

cooler is removed, the oil lines should be disconnected and flushed. 

c. If it is found that oil is leaking around the line compression nuts, check that the nuts are tightened to 

125 inch pound wet torque or the nut may be backed off, retightened finger tight, plus a 3/4 turn. Do not over 

torque. 
d. Should oil continue to leak, it may be necessary to replace the seal rings. Also remove the 

compression nuts and inspect the line ends in the area of the swaged ferrules for collapsed tubing. This 

condition may be observed by looking into the tubing ends. Should the tubing show indications that it is 

collapsed and new seal rings and proper torque does not stop leakage, the oil lines should be replaced. Also 

inspect the surfaces of the mating fittings for damage. 

Revised: 8/15/98 POWER PLANT 
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7C-69. Recommendations for Changing Oil. (Refer to latest revision of Lycoming Service Bulletin No. 

480 and Lycoming Service Instruction No. 1014.) 

CAUTION 

Do not introduce any trade additive to thc basic lubricant unless 

recommended by the engine manufacturer. 

a. Oil Change Intervals. 

(1) For engines equipped with full-flow oil filters, change the oil and filter each 50 hours of engine 
operation or every four months, whichever comes first. 

(2) For engines relying upon pressure screen filtration alone, change the oil and clean the pressure 
and suction screens each 25 hours of engine operation or every four months, whichever comes first. 

b. Ashless Dispersant (Detergent) Oil. 

(1) With the exception of turbocharged engines, new or newly overhauled engines should be broken 

in on straight mineral oil for the first 50 hours of operation, or until oil consumption has stabilized. Lycoming 

oil additive P/N LW-16702 may be used. Mineral oil must also be used following the replacement of one or 

more cylinders until the oil consumption has stabilized. Attempting to break-in normally aspirated engines 

with detergent oil may result in high oil consumption as the additives in some of these oils can retard the 

break-in of the piston rings and cylinder walls. 

(2) All new or newly overhauled turbocharged engines must be broken in and operated only with 

ashless dispersant (detergent) oil. 

(3) In engines that have been operating on straight mineral oil for several hundred hours, a change to 

ashless dispserant oil should be made with a degree of caution, since the cleaning 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 ashless dispserant oil 

should be deferred until after the engine is overhauled. 

(4) When changing from straight mineral oil to ashless dispserant oil, the following precautionary 

steps should be taken: 

(a) Do not add ashless dispserant oil to straight mineral oil. Drain the straight mineral oil from 

the engine and fill with ashless dispserant oil. 

(b) Do not operate the engine with ashless dispserant oil longer than five hours before the first 

oil change. 
(c) Check all oil screens for evidence of sludge or plugging. Change oil every ten hours if sludge 

conditions are evident. Resume normal oil drain periods after sludge conditions improve. 

POWER PLANT Revised: 8/15/98 . 
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TABLE VIIC-1. TROUBLESHOOTING CHART 

  

  

(ENGINE-TURBOCHARGED) 

Trouble Cause Remedy 

Failure of engine to Lack of fuel. Check fuei system for 

starc. leaks. 

Fill fuel canks. 

Clean dirty lines, 

    

Warer in fuel injector. 

Insufficient prime. 

screens, or fuel valves. 

Drain water from fuel 

svstem, 

Increase prime. 

Overpriming. Open throtte and engage 
starter. 

Lack of sufficient Clean fuel strainers 
fuel flow, and screens. Check 

fuel pump. 

Incorrect throttle Open throtte to one- 

setung. tenth of its range. 
Defective spark plugs. Clean and adjust or 

Defective ignition wire. 

Improper operation of 

magneto to breaker 

points. 

Internal failure. 

Frozen spark plug 

electrodes. 
Shorted igninon switch.   

replace spark plug 

or plugs. Refer to 
Table [I-l for spark 

plug gap adjustments. 

Check with electric 

tester and replace 

any defective wires. 

Check internal aming 
of magnetos. 

Clean and set points. 

Check oil sump screen 

for metal particles. 

if found, complete 

overhaul of the engine 

may be indicated. 

Replace spark plugs or 

dry out removed plugs. 

Check and replace or 

repair. 
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TABLE VIIC4l. TROUBLESHOOTING CHART (cont.) 

  

  

Leak in the induction 

sysem. 

Uneven cylinder 

compression. 

Faulty ignition 

system. 

Improper spark plug 

gap serting. 

Dirry air filter. 

[nsufficient fuel 

pressure. 

Clogged injector nozzie. 

(ENGINE-TURBOCHARGED) 

Trouble Cause Remedy 

Failure of engine to Incorrect idle Refer to paragraph 

idie properly. adjusament. 7C43. 

Idle mixture. Refer 1o paragraph 

7C43. 

Tighten all connections 

in the induction sys- 

tem. Replace any 

parts that are defec- 

tive. 

Check cylinder com- 

pression. 

Check entire ignition 

system. 
Regap spark plug. 

Remove and clean, 

paragraph 7C446. 

Check and clean. 

Clean fuel strainer and 

check fuel pump. 

  

Low power and uneven 

  
Mixture too rich: in- 

    
Check injector. Adjust 

  
  

running engine. dicated by sluggish mixture conerol. 

engine operation, 

red exhaust flame 

and black smoke. 

Mixture too lean: in- Check fuel lines for dirt 

dicated by overheat- or other restrictions. 

ing or backfiring. Check fuel supply 

Clogged injector Remove and clean. 
nozzles. paragraph 7C-6 

Leaks in induction Tighten zll connections. 

svstem. Replace defective 

parts. 
Dirt in injecror inlet Remove screen and 

screen. clean. 

Defective spark plugs. Clean or replace spark 

plugs. 

{mproper grade of Fill tank with recom- 

fuel. mended grade 

POWER PLANT 
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TABLE VIIC1. TROUBLESHOOTING CHART (cont.) 

  

  

Defective ignition wire. 

Defective spark plug 

terminal connectors. 

Improper ignidon 

(ENGINE-TURBOCHARGED) 

Troubie Csuse Remedy 

" Low power and uneven Magneto breaker Check internal timing 
running engine. (cont.) points not working of magneto. 

properly. 

Check wire with electric 

tester. Replace de- 

fective wire. 

Replace connectors on 

spark plug wire. 

Check magneros for 

timing and synchro- 

nization. 

  

Flow meter reads high. Clogged nozzie 

Defective fuel injector. 

Remove and clean, 

paragraph 7C46 

Repair or replace fuel 

injector. 

  

  
Failure of engine to 

develop full power. 

  
Throttle lever out of 

adjustment. 

Leak in induction 

system. 

Mixrure too lean 

or too nch. 

Restriction in 

induction aur. 

Improper fuel. 

Propeller governor put 

out of adjusument. 

Propetler out of 

adjustment. 

Restricuons in injet 

air scoop and filter 

Faulry ignition. 

Turbocharger control 

out of adjustment.   
Adjust throttle lever. 

Tighten all connections. 

and replace defective 

parts. 

Injector must be re- 

calibraced. 

Examine air inlet and 

remove resmiction. 

| Fill tank with recom- 

mended fuel. 

Adiust governor. 

Adjust propeiler low 

pitch stop. 

Examine air scoop and 

filter and remove 

restricrions. 
Tighten all connections. 

Check ignition system. 

Check ignition uming 

Rig Turbochargers. Refer 

to paragraph 7C-25 
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TABLE VIIC1. TROUBLESHOOTING CHART (cont.) 

  

  

(ENGINR-TURBOCHARGED) 

Trouble Cause Remedy 

Rough running engine. Cracked engine mounts. Repsir or replace 

: engine mount. 

Unbalanced propeller. Remove propeller and 
balance. 

Bent propeller blades. Replace propeller. 

Defective mounting. [nstall new shock 
mounts. 

Lead deposic on spark Clean or replace piugs. 

plug. 

Malfunctioning engine. Check entire engine. 

  

Low oil pressure. 

  

Insufficient oil. 

Dirry oil screen or 

filter. 

Relief valve out of 

adjustment. 

Defective pressure 

gauge. 
Arr lock or dirt in 

reiief vaive. 

Leak in suction line 

or pressure line. 

High oil temperarure. 

Stoppage in ol pump 

intake passage. 

Worn or scored 

bearings.     

Fill ol sump to proper 

level. 

Remove and clean oil 

screen. Replace 

filter. 

Adjust valve. 

Replace gauge. 

Remove and clean ol 

pressure relief valve. 

Check gasket between 

accessory housing and 

crankcase. 

See “High Oil Temper- 

arure” in Trouble 

Column. 

Check line for obstruc- 

tion. Clean sucuon 

screen. 

Overhaul.   
  

POWER PLANT 
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TABLE VIIC-[l. TROUBLESHOOTING CHART (cont.) 

  

  

    

Insufficient oil supply. 

Clogged oil lines or 

screen or filter. 

Clogged oil cooler. 

Failing or failed 

bearing. 

Defective thermo- 

sacs. 

Defective temper- 
ature guuge. 

Excessive blow-by 

Low grade of oil. 

Improper engine 

operation. 

  

(ENGINE-TURBOCHARGED) 

Trouble Cause Remedy 

High oil temperature. Insufficient air Check air inlet and 
cooling. oudet deformation 

or obstruction. 
Fill oil sump to proper 

levei, 
Remove and clean oil 

screens. Replace filter. 

Remove and clean ol 

cooler. 

Examine sump for 

metal particles and, 

if found, overhaul 

engine. 

Replace. 

Replace gauge 

Usually caused by weak 

or stuck rings. Over- 

baul. 
Replace with oil con- 

forming to specifi- 

cations. 
Check entire engine. 
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TABLE VIIC4l. TROUBLESHOOTING CHART (cont.) 

  

  

  

readings. 

      

(ENGINE-TURBOCHARGED) 

Trouble Canse Remedy 

Excessive oil con- Failed or failing Check sump for menal 

sumprion. bearing. - particles and, if - 
found, overhaul of 
engine is indicaved. 

Worn or broken piston Install new rings. 
rings. 

Incorrect installation Install new rings. 

of piston rings. 

External oil leakage. Check engine carefully 
for leaking gaskets, 
*“Q" rings or sand 
holes. 

Failure of rings to seat. Use mineral base oil. 

{New nitrided Climb to cruise alti- 

cylinders.) tude at full power and 

operate at 75% cruise 

power setting until oil 

consumpuon stabilizes. 

Low grade of oil. Replace with oil con- 
forming to specifi- 

cations. 

Failed or failing turbo- Replace or rebuild 

charger bearing or seals. wurbocharger. 

Faulry oil pressure Replace valve. 

reducing vaive in 

turbocharger oil supply. 

Inaccurate pressure Cold weather. High and low pressure 

readings due to ex- 

wemely cold weather 

are not necessarily 

2 malfunction. Small 

and long oil lines will 
not transfer pressure 

readings accurately un- 

tl engine is quite warm. 
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TABLE VIIC-I. TROUBLESHOOTING CHART (cont.) 

  

  

(ENGINE-TURBOCHARGED) 

Trouble Cause Remedy 

Loss of, reduction of. Maifunctioning mani- Repair or replace 
or fluctuation of fold pressure gauge gauge. NOTE: If the 
manifold pressure due to faulcy gauge or engine changes in 

while turbocharging. possible oil in MAP power level or the air- 

reference line or speed changes, then 

gate. actual change in MAP 

occurred due to 

one of the reasons 
listed below: 

Turbocharger inlet Check ducting and re- 

duct blocked. move obstrucuon. 

1 urbocompressor dis- Connect or replace 

  

charge duct ruprured ducting. 

or disconnecred. 

Severe rupture on ex- Replace defective part. 

haust stacks causing 

waste gate to be in- 
effectve. 

Turbocharger rotor Replace Turbocharger. 

jammed. 

Ruprured manifold Repair leak. 

gauge line or fitung. 

Broken waste gate Replace control cable. 

congrol. 

Loss or reduction of Out of fuel. Refuel. 

fuel pressure when 

turbocharging 

    
Parvial fuel vapor lock 

at high altitude due to 

hot fuel and high power 

setungs. 

Malfuncrioning fuel 
pressure regulating 

valve or fuel pump. 

Ruprured fuel line or 

leaking fitting or 

pump shaft seal.   
Turn on boost pump 

and/or reduce power. 

Tum on boost pump 

and/or reduce power 

Shut off fuel shur-off 

valve, full nch mixture 

undl fuel forward of 

firewall is consumed by 
engine. Secure engine. 
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(ENGINE-TURBOCHARGED) 
TABLE VIIC-UI. TROUBLESHOOTING CHART (cont.) 

  

Trouble Cause Remedy 
  

Loss or reduction of 

fuel pressure when 

turbocharging. (cont.) 

Ruprured boost pres- 

sure reference line 
to fuel pressure 

regulating vaive. 

Continue operation undit 

next landing if engine - 

is smooth: otherwise, 

reduce power to obain 

smooth engine operation. 

Ground check fuel 

system. 

  

Engine runs hot (500° 

    

May be due to exeme 

  

Reduce power or open 

  
  

or more) when turbo- hot weatt cowl flaps. 

charging or naturaily 
aspirated. Cracked or loose cyl- Repair or replace as 

inder cooling air required. 

bafftes. 

During climb. Reduce power or open 

cowl flaps or increase 

Indicated Air Speed 

Over-boost or RPM Reduce MAP or RPM 

too high. 
Fuel mixture too lean Enrichen mixrure. 

during very hot 

weather 

Mis-timed ignition, Check ignition timing. 

cither remarded or adjust as necessary 

pre-gnition. 

Detonantion due to too Fue! mixture set too 

low octane fuel or lean or fuel octane too 

irem above. low. Check mixture 

and fuel grade 

Faulty cylinder head Replace instrument 

temperature gauge. 

Defective oil cooling Inspect and repair as 

system. required. 

Combinations of above Svstemancally elimi- 

) nare by above steps. 
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TABLE VIIC-II. TROUBLESHOOTING CHART (cont.) 

  

  

normal. 

Tired engine. or out 

of tune. 

Airplane may have 

additional drag due 

to radio antenna, 

sagging gear or 
flaps. out of ring, 

ete. 

(ENGINE-TURBOCHARGED) 

Trouble Canse Remedy 

Airplane performance May bedueto h Speed for the Turbo 

is reduced from weather. : Comanche will be 
reduced 2 ro 4 mph 

for 10° F rise in 
temperature above 

standard day. This 

is because Turbo- 
chargers, like 

tutbines, are heat 

sensitive as to per- 

formance. 

Repuir engine as re- 

quired. 

Inspect airframe and 

repair s necessary. 

  

Fuel consumption is 

higher than normal. 

  
Mixture set too rich. 

Leak in fuel system. 
Prolonged high power 

at full rich mixrure 
Hort weather. 

    
Develop proper leaning 

technique. 

Locate and repair leak. 

Reduce power and lean 

for fuel economy 

Hot weather will naru- 

rally increase fuel 

consumption 2 to 4 

GPH depending on 

power, leaning and 

temperature of the air. 

This is due to less 

dense air for the same 

MAP. Also it has been 
found from tests that 

slightly richer mixture 

should be used for ex- 

wemely warm weather 

to maintain 2 lower 

head temperarure. 

This will insure good 

engine life. 
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TABLE V1ICdl. TROUBLESHOOTING CHART (cont.) 

  

  

  

  

    reducing valve in 

turbo oil supply. 

Faulty scavenger pump 

or restriction in 

scavenge system.   

(ENGINE-TURBOCHARGED) 

Trouble Cause Remedy 

Oil leaking out of Oil sump or intake Repair or replace sump 
engine induction valve guide leaking or valve guide. 

drain. NOTE: care into induction 

should be taken system. 

to make sure oil 
is from inside Failed Turbocharger Replace Turbocharger. 

engine inlet drain, bearings and com- NOTE: The Turbo- 

not on the outside pressor seal. charger seal will 

from some other point have to be in very 

on engine. poor condition to 
r nitod to pass 

the compressor im- 

peller seal. 

Turbocharger drain Reroute for clear flow 
line misrouted or or remove obstruction 

plugged. from line. 

Noisy Turbocharger Damaged bearings. Replace unit. 

rotating assembly. 
Rotating unit rubbing Replace unit. NOTE: 

housing as a result Allowable shaft piay is 

of damaged bearings, 017 to .028 inch due 

distorted housings, to semi-floating bear- 
dirt accumulation on ings. Allowable shaft 

impeller, carbon axial play is .004 o0 

build-up on rrbine 009 inch. 
or foreign object 

damage. 

Oil leaking out of Badly worn or failed Replace turbocharger. 

exhaust pipes. rurbocharger shaft 

oil seal. 

Fouled oil pressure Replace valve, 

Replace pump or 
remove obstructon 
in system.   
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SECTION VIII 

FUEL SYSTEM 

8-1. General. 

8-2. Description. The fuel cells on the Comanche consist of rayon-neoprene bladders which are contained 

in cavities in the forward sections of the wing. The main or inboard cells on all models hold a capacity of 30 

gallons each. Auxiliary cells on the PA-24-250 and PA-24-260 hoid 2 capacity of 15 gallons each and on the 

PA-24~400, 3§ gallons each. There are no auxiliary fuel cells on che PA-24-180. 

Fuel is tken from each cell through a screen located in the cell outlet and then onto the 

shutoffselector valve. From the setector the fuel is drawn through the sediment bowl where it is filtered 

and any water or sediment trapped. 

The fuel pumps, both the engine driven and the electric auxiliary, deliver fuel direct to the carburetor 

or injector. The fuel pumps on the carburetor induction system are connected parallel and the pumps on 

the fuel injection system are connected in series. The fuel again is filvered before it enters the carburetor or 

injector. 

8-3. Fuel Cells. 

8-+ Pre-Removal Instructions. When necessary, for any reason. to remove the fuet cell from the cavity or 

to collapse it within the wing, it is suggested that the fuel cell be drained. then flushed, spraved, or rubbed 

with a light engine oil. Do not remove the fuel cell untl 24 hours have elapsed after the oil has been 

applied. This will keep the cell pliable until ready to reinstall. 

8-5. Removal. 

2. Drain the fuel cell. then turn the fuel selector valve to the off position. 

b. Remove the flat-head screws from the oval cover piate on top of the wing panel and remove plate. 

¢. Disconnect the fuel sender unit wires from the unic. 

d. Remove the unit mounting plate bolts and washers. both at the wing panel opening and at the cell. 

Remove the sender unit plate and gasket, being careful when sliding the plate off the drain and vent hose 

not to damage the unit or bend the floar arm. On the outboard cell of the PA-24-400 remove the filler 

assembly. 

e.  Remove the screws attaching the access plate or wing fainng to the fuel cell outler molded nippie 

fitting. Loosen the clamp so that the cell may be drawn from the fuet line. 

f. Place tape or other protective material around the cell access hole to prevent damage to the cell 

when removing. 

FUEL SYSTEM 
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FIGURE 83. FUEL SYSTEM SCHEMATIC 
PA-24-250, Serial Nos. 24-105 to 24-2298 
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FIGURE 85. FUEL SYSTEM SCHEMATIC PA-24-260 (TURBO) 
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FIGURE 86. FUEL SYSTEM SCHEMATIC 
PA-24-400 
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FIGURE 87. BAYONET FASTENERS FIGURE 8.8, BUTTON FASTENERS 

g. Insert the arm between the fuel cell and top of the wing, work outward from the opening 

releasing the cell support bayonet clips. (Refer to figure 8-7.) The clips fit into compartment 
fasteners and can be released by exerting pressure inward on all PA-24 series aircraft except the 

outboard cells of the PA-24-400. After releasing all upper clips, release the lower clips. 

h. On the outboard cells of the PA-24-400 both the bayonet clips and button pin type fasteners 

are used. (Refer to figure 8-8.) To disconnect this cell from its fastener plates, release all the 

top fasteners which are the bayonet clips. After the top has been released, reach under the cell 

and work the pin type fasteners from their bracket plates. The front-outboard pin is worked out- 

ward while the aft-outboard pin is worked rearward. The inboard fasteners are all worked inward 

toward the fuselage. The center fasteners are the bayonet type. 

i. Fold the cell neatly within the wing and remove it gently through the oval opening at the 

top of the wing. 

8—6. Handling And Storage. When synthetic rubber fuel cells are placed in service, the gesoline 

has a tendency to extract the plasticizer from the inner liner of the fuel cell. This extraction of 

plasticizer is not detrimental as long as gasoline remains in the fuel cell, inasmuch as the gaso- 

line will act as a suitable plasticizer. When the gasoline is drained from the fuel cell, the plas- 

ticizing effect of the gasoline is last and the inner liner of the fuel cell begins to dry out and 

subsequent cracking will occur. This cracking may penetrate through the walls of the cell after 

the cell has been refueled. To prevent this failure {rom affecting serviceabie fuel cells which 

previously contained gasoline and are now to be stored for more than 10 days in the airplane or 

in storage, a thin coat of engine oil should be applied to the inner liner of the ceils. If it be- 

comes necessary to return cells to the contractor, they should be repacked as nearly similar to 

the original factory pack as possible. 

a. Do notdrag or handle the fuel cells any more than necessary by their molded nipple fittings, 

cell openings or attachment fittings. 

b. Store cells at room temperature with no more than normal humidity. 

¢. Do not allow the cells to remain any longer than possible under strong light. 

FUEL SYSTEM 
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d. When storing the cells, store in such a manner that their shipping coatainers are placed 

level and will not crush the cells. When necesaary to stack more than one high, see that the con- 

tainers are placed squarely on each other 30 as to preclude any danger of slipping and the sharp 

edge of one container perforating another. 

8-7. Fuel Coll Compartment. 
a. Thoroughly clear the cell compartment of dl fittings, trimmings, loose washers, bolts, or 

auts. 

b. Round off all sharp edges of the fuel cell compartment. 
¢. Inspect the fuel cell compartment just prior to fuel cell installation. 

d. Tape over all sharp edges and all rough rivets. 

8—8. Molded Nipple Fittings. The molded nipple fitting is a lightweight fitting developed for 

ease in installation in certain locations in the 3 ‘'ane. In order to get the best service from this 

type fitting, it is necessary to exercise certain precautions at the time of instailation. The spe- 
cific precautions other than the general care in handling are as follows: 

a. Insert the flow tube into the fitting until the end is flush with the inside edge of the nipple. 

b. The hose clamp must be clear of the end of the fitting by 1/4 inch where possible. 

¢. Locate the hose clamp on the fabric reinforced area of the nipple. 

d. Tightea the hose clamp finger-tight. Do this once. Do not re-tighten unless the hose clamp 

is loosened completely and allowed to set far 15 minutes before re-tightening. 

e. Do nat use sealing paste or gasket compound. 

f. Apply a thin film of Simonize Wax to metal flow tubes to facilitate installation and removal. 

8-9. Installation. 

a. Inspect the fuel cell for any shipping or storage damage. 

b. Check to be sure that the fuel cell is warm enough to flex. Do not use sharp tools such as 

screw drivers, files, etc., for installation purposes. Note the torque limits for the sender unit and 

filler unit placarded on the fuel cell. 
c. Place tape or another protective material over the edges of the wing cell access hole to 

prevent damaging the cell, Note the location of each cell fastener bracket, and on the outboard 

cell of the PA-24-400 the direction the button pin fastener must be drawn to secure it to its 

bracket. Fold the cell with fasteners attached, insert it through the wing opening and unfoid. 

NOTE 

Do not let the fuel cell remain in the folded or collapsed condition 

any longer than absolutely necessary. 

d. A cell may be fastened by starting at the center under side of the ceil, working toward each 

end, inserting the nipple fitting through the wing and finishing at the top access hole. Early fuel 

cells have locating tabs attached to the inside of the cells. By gripping these tabs, the location, 

installation and checking of the fastener to their brackets may be accomplished. Late cells do 
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not have these tabs, though installation is similar. The fasteners may be felt through the rubber cell and by 
gripping the cell skin with the fingers around the fastener area they may be installed in their bracket. To 

check if each fastener is secure reach between the cell and wing exerting a slight pressure inward. 

e. Attach the fuel lines to the molded nipple fitting and secure. 

f. Make final inspection prior to closing the fuel cell to make sure the fuel cell is clear of foreign matter 

such as lint, dust, oil or any other installation material. If the fuel cell is not completely clean, wipe it with a 

lint-free cloth soaked in alcohol or kerosene. 
g. Position the sender unit and/or filler unit with its gasket and install the vent and drain hoses. Align 

the bolt holes and insert all bolts before tightening. Torgue the bolts according to requirements placarded on 

the cell. Special attention should be given to the bolt and stud lengths to avoid bottoming on the inside of the 

blind tapped holes or dome nuts.Either of these conditions could produce an error which would result in a 
loss of compression of the sealing surface. 

h. Connect the sender unit wires and replace the cover plate(s), gasket(s) and screws. 

8-10. Fuel Quantity Indicating System. 

8-10a. Check and Adjustment of Fuel Quantity Indicating System. 

NOTE 

The fuel quantity values in the following procedure include unusable fuel. 

a. General Checks of System. 

1. Completely drain the main and auxiliary fuel cells that relate to the gauge that is to be checked. 

(Refer to Draining Fuel Cells, Section II.) 

2. Level the airplane longitudinally and laterally. (Refer to Leveling, Section II.) 

3. Connect a 14-volt power supply to the airplane electrical system and observe the fuel quantity 

gauge. It should read empty with the respective fuel selector lever at both the main and auxiliary ON 

positions. 

4. Add fuel to each cell in the amount of 3.75 (or 8.75 in the PA-24-400 only) U.S. gallons to the 

auxiliary cell and 7.5 U.S. gallons to the main cell, to bring each cell to one-quarter its full capacity. 

5. Again move the selector lever to both ON positions and observe the gauge. At either position the 

quanmy pointer should align with any part of the one-quarter full gauge index. 

6. Continue to add fuel in increments of 3.75 (or 8.75 in the PA-24-400 only) and 7.5 U.S. gallons 

to the auxiliary and main cells respectively for each quarter capacity of the cells. At each quarter increment, 

until full, check that the quantity pointer aligns with any part of the corresponding index, with the selector 

lever at either ON position. 

7. Should the gauge and the amount of fuel in the cell not correspond, the procedure in steps “b” 

through *d” may be necessary to isolate the trouble in the system. 

b. Sender Check. 

1. Remove the fuel sender to be checked. (Refer to paragraph 8-10b.) 

2. Secure the sender in the appropriate position on the fabricated jig as shown in Figure 8-9. (The 

jig may be fabricated from dimensions given in Figure 8-19.) 

3. With the float arm against the bottom stop, the float should be just touching the base of the jig. If 

the float arm is not touching the base of the jig or the bottom stop, adjust the float by bending the arm at a 

position shown in Figure 8-9. 
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Figure 8-9. Checking Sender Unit Figure 8-10. Checking Fuel Gauge 

4. After the sender has been adjusted, check for the proper amount of resistance by the following 

procedure: 

(a) Connect an chmmeter to the sender unit. 

l (b) Position the float arm against its bottom stop and ascertain the ohmmeter indicates 0.0 to 0.5 

ohms resistance. 
(c) Slowly move the float arm from the bottom stop to the top stop. The ohmmeter needle should 

steadily move up the scale, without fluctuation, as the float arm is moved. . 

(d) With the float arm against its top stop, the ohmmeter should indicate 29.6 to 31.3 ohms 

resistance (except for individual PA-24-400 auxiliary cell senders which should indicate 14.6 to 16.3 ohms 

resistance). If incorrect resistance or fluctation is found, the sender should be replaced. 

c. Wiring Check. 

1. Check all ground connections throughout the indicating system for corrosion or loose 

connections that may cause excessive resistance in the circuit. 

2. Check all splices and terminal connections for corrosion and security. 

3. Check wiring between connections for excessive resistance due to frayed or broken strands. 

d. Gauge Check. 

1. Sender Method: 

I (a) Position and secure a calibrated main cell sender to the fabricated checking jig. 

(b) Connect the sender directly to the gauge being checked using Number 16 or larger wire. 

(Refer to Figure 8-10.) 

(c) Connect a 14-volt power supply to the electrical system of the airplane. 

(d) Operate the power supply and move the sender float arm through its travel. Ascertain that the 

empty and full positions of the sender and the gauge correspond. If not, the gauge should be replaced. 
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2. Resistor Method: 

(a) Connect a 15-ohm resistor to the sender unit terminal of the gauge being checked. (See 

Figure 8-10.) 

CAUTION 

Make certain the sender resistor is connected to the proper side of the gauge. 

(b) Connect a 14-volt power supply to the electrical system of the airplane. 

(c) Operate the power supply and ascertain the gauge indicates one-half full. 
(d) Repeat the procedure using a 30-ohm resistor which should cause the gauge to indicate full. 

(e) If the gauge does not indicate properiy, it should be replaced. 

8-10b. Removal of Fuel Sender. 

Remove screws attaching the oval cover plate to the top of the wing. 

Disconnect electrical leads from the sender unit. 

c. Remove screws and washers attaching sender to mounting plate and remove sender. 

o
p
 

8-10c. Installation of Fuel Sender. 

Place the sender unit gasket on mounting plate and install sender. 

Secure sender to mounting plate with washers and screws. 

Connect electrical leads to sender. 

Install cover plate and secure with screws. 

8-11. Repair of Fuel Cell. 

a
o
 

o 

CAUTION 

No repairs are 1o be made on the radius of a cell or in the fitting area of a 

cell. Cells with such damage are to be returned to the factory for repairs. No 

damaged areas such as cuts and tears Jarger than 1 inch are to be repaired in 

the field. 

a. Outside the Cell. 

1. Use a piece of synthetic rubber coated fabric (U.S. Rubber Co. 5200 outside repair material) 

large enough to cover damage at least 2 inches from cut in any direction. Buff this material lightly and 

thoroughly with fine emery cloth (180 grit) and wash with Methyl Ethyl Ketone solution (U.S. Rubber Co. 

3339) to remove buffing dust. 

2. Cement buffed side of patch with two coats of U.S. Rubber Co. 3230 cement or Minnesota 

Mining Co. EC-678. Allow each coat to dry 10 to 15 minutes. 

3. Buff cell area to be patched lightly and thoroughly with fine emery cloth and wash with 3339 

solution to remove buffing dust. 

4. Cement buffed area with two coats of U.S. Rubber Co. 3230 or Minnesota Mining Co. EC-678 

cement. Allow each coat to dry 10 to 15 minutes. 

5. Freshen cemented area of patch and cemented area of cell with 3339 solution. 

6. While still tacky, apply edge of patch to edge of cemented area on the cell. With a 
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roller or blunt instrument, roll or press the patch to the cemented area and roll or press it down 

a half-inch to an inch across at a time so a8 not to trap air between patch and cell. Lay a 50 

pound shot bag over petch which is protected by a piece of Holland Cloth to prevent sticking. 
Weight should not be removed for 6 hours. 

7. Seal coat edge of patch 1/2 inch with one cost of U.S. Rubber Co. 3230 or Minnesota 

Mining Co. EC-678 cement and allow the cement to dry thoroughly. 

b. Inside of Cell. : 
1. After the damaged area has been patched on the outside of the cell and the repair al- 

lowed to stand a minimum of 6 hours, the cell is then ready to have the patch applied on the 

inside of the cell. 
2. Lightly and thoroughly buff a piece of cured U.S. Rubber Co. 5200/87 nylon sandwich 

material large enough to cover damage at least 2 inches from cut in any direction. Wash buffing 
dust off patch with Methyl Ethyl Ketone solution (U.S. Rubber Co. 3339). 

3. Cement buffed side of patch with two coats of black rubber cement, U.S. Rubber Co. 

3230 or Minnesota Mining Co. EC-678, and allow each coat to dry 10 to 15 minutes, 

4. Buff cell area to be patched lightly and thoroughly with fine emery cloth and then wash 

off buffing dust with Methyl Ethyl Ketone solution (U.S. Rubber Co. 3339). 

5. Coat buffed area with two coats of black rubber cement, U.S. Rubber Co. 3230 or Minne- 
sota Mining Co. EC-678, and allow each coat to dry 10 to 15 minutes. 

6. Freshen cemented area of patch and cemented area of cell with Methyl Ethyl Ketone 

solution (U.S. Rubber Co. 3339). 

7. While still tacky, apply edge of patch to edge of cemented area, centering patch over 

cut in cell. With a roller or blunt instrument, roll or press the patch to the cemented area on the 

cell. Hold part of patch off the cemented area and roll or press it down a half-inch to an inchat 

a time 30 as not to trap air between patch and ceil. Apply 50-pound shot bag to repaired area and 

do not disturb for 6 hours. 

8. Seal coet patch and 1/2 inch from edge of patch with two coats of U.S. Rubber Co. 

3230 or Minnesota Mining Co. EC-678 cement. Allow the first coat to dry 15 minutes or more and 

the second coat to dry 12 hours or more so that when the cell is in its folded or original position 

the petch area will not stick to other areas of the cell. Wipe patch and cemented area lightly with 

aumber 10 oil. 

c. Scuffed Fabric. 
1. Buff area surrounding scuffed fabric. 
2. Wash buffing dust from area with 3339 solution. 

3. Apply two coats of U.S. Rubber Co. 3230 or Minnesota Mining Co. EC-678 cement to 

the buffed area, allowing 10 minutes drying time between coats. 

8-12. Fuel Selector Yalves. 

8-13. Remeval Of Fuel Selector Yalves, Removal of the fuel valve on all models of Comanche 

aircraft are basically the same. 

a. Drain fuel from the fue! cells. 

b. Remove the fuel selector valve handle. 

¢. Remove the screws securing the fuel valve protector plate and remove plate. If plate is 
wired with selector switches, bring the plate straight up, being careful not to damage the switches 
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FIGURE 8-11. THREE POSITION FUEL VALVE PA-24-180 AND PA-24-250 

and disconnect the wiring 
d  Remove the floor carpet and floor panel covering the selector. 
e Disconnect the fuel lines 
f Remone the screws securing the valve mounting plate. The forward screws are secured by nuts while 

the ‘aft screws are secured by plate nuts Remove the valve from the aircraft 

8:14  Servicing Three Position Fuel Valve. (PA-24-180 and PA-24-250) The three position valve should be 
serviced every 400 hours or when there is an indication of valve binding The binding of this valve (refer to 
Figure 8-11) is caused by fuel coming in contact with the plug and gradually removing the film of lubricant: 
presence of foreign material or the use of improper lubricants 

a  With the valve removed from the aircraft. remove the valve cap (1) and interior parts 
b Inspect the position washer (7) inner perimeter surface for indications of wear: should this be 

evident. replace washer 
c.  Check the condition of plug cock (8) and valve body (11} for scored surfaces The surfaces. if not 

badly scored. mayv be conditioned by lapping with a fine polishing compound Cleanaway allcompound after 
lapping It plug cock will not seat properly or if scoring remains evident. the valve should be replaced. 

d.  Check the condition of the valve stem in the area where the “O" ring (2) seats. Should the stem be 
worn or damaged so that the “O" ring will not seal. replace the valve. 

e With a 10x magnifving glass. inspect the valve plug cock for cracks. If cracks are visible. replace 
valve 

f.  Clean the valve of all foreign matter. lubricate the dry plug with a light film of MIL-G-6032. 
(Tvpe 1) grease. turn the plug several times in its seat and wipe off any excess lubricant in the plug cock and 
valve ports. Lubricate position washer with a light film of M1L-G-6032 (Type |) grease. Reassemble the valve 
with a new O ring 
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h.  Before reinstalling the valve. it should be checked for leaks and correct operation using 50 PSI al 
g Rotate fuel selector 1o check for smooth operation and to insure proper seating in detent posilions‘ 

pressure 

NOTE 

If valve is submerged in water for test. insure all water is removed 

i.  After reinstallation of valve. check operation and for fuel leaks. 

8-15. Servicing Five Position Fuel Valve (Hoof). (PA-24-250 and PA-24-260) Normally the five position 

valve need only be serviced when there are indications of binding or leakage around the valve shaft (1. 

Figure 8-12). at the mating surface of the upper valve body (10) and lower valve body (6) or if reason to 

believe that there is leakage through the valve when in an off position. Replacement of "O" rings will 

usually correct this condition 
a.  With the valve assembly removed from the aircraft. remove the safety wire and disassemble the 

valve assembly 

b Check the shaft hole of the valve body (10) where the “O™ ring (2) makes contacts for roughness that 

might damage the “O" ring Polish the hole surface to remove any roughness. 

INTENTIONALLY LEFT BLANK 
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FIGURE 812 FIVE POSITION FUEL YALVE FIGURE 813 FUEL VALVE AND FILTER 
PA-24-250 and PA-24-260 PA-24-400 

¢ Asceruin thar the valve plate (4) is not warped and the piate surface toward the shaft side is not 

scored, allowing O-rings to be damaged. 
d  Inspect the plate detents, ball (8) and spring (7) to determine that the ball will operate properly in 

the plate detents. 

e. Lubricate the O-rings with engine oil, reassemble the valve and safery. 

8-16. Servicing Fuel Valve (Airborne Mechanisms). (PA-24-400) The fuel valve (Figure 3.|3 on the 
PA-24-400 is 2 combination fuel strainer and selector vaive. Servicing the fuel strainer will be described in 

Paragraph 8-22. 
2. When it is belicved that fuel is leaking through the valve, dirt may be lodged in a valve port 

berween check ball and seat. The fuel system should be flushed (refer to Paragraph 8-18). 

8-17. Installstion Of Fuel Selector Valve. Before insuiling the selector valve ascertain thar firtings are 
properly posidoned and insalled. Do not over tghten tapered fittings as this may damage the valve 

housing. Valves with straight thread cype fittings, with O-ring seals, tighten locknur so that the O-ring seals 
on the non-threaded portion of the fitting. 

2. Amach the seiector valve to its mounting bracker and the bracket and valve to the aircraft. 

b. Arrach the fuel lines to the valve fitting. Add enough fuel to each cell to determine that there is no 

fuet leaks. 
¢. Reinstall the floor panel and carpet. 
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8-12 or 8-13) on the valve shaft (1) Should the main switch fit loose on the valve shaft. shim the flat of 
switch hole with | 4 x 7 16 pressure sensitive adhesive tape (11). Spec. PPP-T-60B. Type 111, Class I. 

e Reinstall the selector handle and rotate it through its various positions. at the same time flushing 
the fuel lines 

d  If fuel selector switches are installed. connect wiring and carefully slide the main switch (12. Figtb 

8-18. Cleaning The Fuel System. ’ 
a  To flush fuel tanks and selector valve, disconnect fuel line at the carburetor or injector 
b Select a fuel tank. turn on the electric fuel pump(s) and flush fuel through the system until it 

is determined that there is no dirt and foreign matter in the fuel valve, lines or tank. During this operation. 
agitation of the fuel within the tank will help pick up and remove any dirt. Repeat this procedure for each tank. 

c.  When all tanks are flushed. clean the fiiter assembly. 

8-19 Fuel Strainers. 

8-20 Fuel Strainer. (PA-24-180 and PA-24-250. Serial Nos 24-1 to 24-2174. 24-2176 to 24-2298) The 
fuel bow! and strainer is reached through an access door located under the right forward section of the 

fuselage 
a  Close the fuel selector vale 
b  Loosen and swing the bowl bail up so that the bowl may be removed 
c Remove the bow! gasket. clean the filter screen and check for damage If the screen is punctured 

or the wire may be fraying from the screen. it should be replaced. Check the quick drain. if it has been leaking 
the “O” ring should be replaced 

d Reinstall the screen. a new gasket. bowl and secure the bail. Safety the bail nut and the bail. 

®-21 Fuel Strainer. (PA-24-180 and PA-24-250. Serial Nos. 24-2175, 24-2299 and up and PA-24-260) 
a Close the fuel selector valve 
b  To remove the fuel strainer and sediment bowl. remove the panel at the bottom of the fuselage 
c Loosen the screw securing the bowl clamp. remove the clamp and bow! If itis intended to reuse the 

combination screen and bowl seal. be careful not to damage the gasket when separating the bow! from its 

housing 
d  Clean the bowl. check the drain valve “O" ring. release snap ring securing the screen and clean 

screen Check the screen and seal for damage 
e Reinstall the screen and ascertain that the snap ring is secure. Install the bowl. secure and safety 

Turn the fuel valve on and determine that the bowl seal is not leaking. 
f Position fuel drain hose and secure the fuselage panel. 
g To remove the strainer assembly, reach through the drain lever access hole in the floor panel. 

disconnect fuel lines. remor e the screws securing the bowl and lower through the access panel in the bottom 
of the tuselage 
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8-22. Fuel Strainer. (PA-24-400) The fuel | '*2° 
strainer and fuel selectar are cae unmit, with 

the strainer assembly making up the lower 

portion of the unit. 

a. Close the fuel selector valve. 

b. To clean and inspect the fiiter, remove 

the access panel located at the bottom of the 

fuselage. 

¢. Remove the screws securing the fuel 

bowl and separate the bow! from its housing. 

d. Remove filter disc assembly from center 

stem by compressing filter retainer spring and 

removing filter retainer washer. (Refer to fig- 

ure 8-14) 

e. Clean the filter by plugging open ends 

of filter disc with stoppers to prevent dirt from 

entering. Wash the disc with acetone, gasoline, 
carbon tetrachloride, trichloroethy lene or Bendix 

  

20WL GARKET       

1. 

cleaner. Heavy lint or dust deposits may be I 
removed from disc with a soft bristle paint 4. wasmen 
bnlsh. 9 BsowL 

.. f. Drain or blow off cleaning fluid and re- FIGURE 814. FUEL STRAINER 

" move stoppers. Inspect bowl gasket and re- DISASSEMBLED, PA-24-400 
place if necessary. 

g. Reinstall filter disc assembly, strainer bowl, drain hose and fuselage panel. 

8-23. Fuel Strainer, Bendix Plunger Pump. (PA-24-180, PA-24-250 and PA-24-260 with car- 

buretor induction.) 

a. Remove the safety wire securing the bottom cover and with a wrench, release the cover 

from the pump body. 

b. Remove the filter, the magnet which may be part or separate from the cover and gasket. 

c. Wash the filter with solvent and blow out dirt and solvent with air pressure. Inspect the 

cover gasket and replace if deteriorated. 

d. For information on further servicing of the pump refer to paragraph 8-24. 

e. Reinstall filter, magnet and cover being careful not to damage the filter or gasket. Safety 

the cover and operate the pump to check for leakage. 

8-24. Fuel Pumps. 

8-25. Removal And Replacement. The electric fuel pump(s) for the PA-24-180 and PA-24-250 
with carburetor induction are located within the engine compartment, attached to the lower right 

portion of the motor mount, The pump(s) for the PA-24-250 with fuel injection, PA-24-260 and 

PA-24-400 are located by removing the right forward most floor panel within the fuselage. 

a. All pumps may be removed from the aircraft in approximately the same manner once access 

FUEL SYSTEM 
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is gained. 

b. Turn the fuel selector valve to the off position. 

c. Disconnect fuel lines and electrical lead. 

d. Remove the bolts securing the pump(s) and remove from aircraft. Do not allow dirt or for- 

eign matter to enter the open fuel lines. 

e. To install fuel pump(s), secure to the mounting bracket of the aircraft. 

f. Check the fusl lines and pump(s) that no dirt has entered the fuel system. Connect the fuel 

lines and electrical lead. Ascertain that each pump has a good ground. 

§. Turn on the master switch, pump switch and open the line on the outside of the pump to 

purge any air. Resecure the line and check for fuel leaks. 

h. Operate the engine for a short time and then clean the inlet screen to the carburetor or 

injector. 

©-26. Fuel Pump, Bendix Plunger Type. (PA-24-180, PA-24-250 and PA-24-260 with carburetor 

-+ duction.) These pumps are designed with a solenoid, which when energized activates a hollow 

plunger. The plunger stroke is controlled by a set of interrupting points in the electrical circuit 

and a calibrated plunger spring. The interrupter system is sealed in gas atmosphere. If any of 

the electrical components become inoperative, the complete pump must be repleced. 

Field service is limited to the extent of cleaning the bottom cover, filter screen, plunger 

tube and plunger assembly. On the PA-24-180 and PA-24-250 aircraft, pump internal parts differ 

with the early style (referto figure 8-15) and the late style (refer to figure 8-16). On the PA-24-260 

only the late style pump is used. 

1. Early Pluager Pump. (Refer to Figure 8-15.) 

a. To service the early pump, detach from the aircraft and remove the bottom cover (1) and 

filter screen (4) as explained in paragraph 8-22. 

b. Disassemble the plunger spring cup (8) by removing the three screws (3) securing the 

cup. Gently touch the plastic cup valve (5) with your finger. If it is free, do not remove the valve 

spring. Do not apply air pressure to this assembly. Use long nose pliers to replace valve as- 

sembly if it falls out of the cup. It will click when the assembly is properly seated. 

c. Pull the plunger spring (9) and plunger assembly (10) from the pump with yow fingers. 

Do not drop or mutilate the plunger. The buffer spring and valve (5) must not be removed from the 

plunger. Wash the plunger assembly in gasoline or a reliable solvent. If it does not wash clean 

ot if there are any rough spots, gently dress with crocus cloth. 
d. Shake the plunger assembly and listen for click to indicate valve action. If valve is not 

free, replace plunger assembly. Slosh the pump assembly in gasoline or a solvent. Swab the tube 

with a cloth wrapped stick and blow out with air pressure. 

e. Reassemble the unit by inserting the plunger assembly in the tube with the buffer spring 

end first. Check fit by slowly raising and lowering the plunger in the tube. It should move freely 

without any tendency to stick. A click will be heard each time the plunger approaches the top of 

tube. If the click cannot be heard, the inverrupter assembly is not functioning properly. Replace 

the pump. To finish the reassembly, install the plunger spring cup gasket (use a new one) aad 

the plunger spring cup. Draw the screws to a snug fit, but not over tight. Be sure the cuo is not 

cocked to prevent the plunger from binding in the tube. 

f. Placethe filter screen around the bottom cover magnet, twist the cover thh your fingers 

and carefully guide the screen around the plunger spring cup. The screen must fit snugly at both 

ends. Do not pinch or distort the screen. Install the cover and safety. Install on arcraft and 
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FIGURE 8-15. BENDIX PLUNGER FUEL PUMP (EARLY) 
check for leakage 

CAUTION 

Do not tamper with seal at center of mounting bracket at side of 
o pump as it retains the dryv gas. which surrounds the electric system. 
_ in the upper portion of the pump 

  

  

§ 8 1 6 § 32 1 

! 

\ i‘ 

t. cover S AETIINEN 3. sPeiNG 
2. 2CYEN GagxET 3 wasmew VG, sLUNGER 
3 wagNET T. ot miNG BLINGED TiaE   e. rTee A uRzaLeE 12 duvvoyeay   

  
FIGURE 8-16. BENDIX PLUNGER FUEL PUMP (LATE) 

ISSUED: 8/18/72 FUEL SYSTEM 
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2. Late Plunger Pump. (Refer to Figure 8-16.) 
a. Detach pump from the aircraft and remove che bottom cover (1), gasket (2) and filter (4). 

b. Remove the retiner spring ($) from the plunger tube (11) using thin nose pliers to spread and 
remove ends of retainer from tube. Then remove washer (6), “O ring seal (7), cup valve (8), plunger spring 

(9) and plunger (10) from tube (11). 
¢. Wash parss in cleaning soivent and blow out with air pressure. If plunger does not wash clean 

or if there are any rough spots gently clean surface with crocus cioth. Slosh the pump assembly in cleaning 

solvent. Swab the inside of the tube with a cloth wrapped around a stick and blow out with air preswire. 

d. To reassembie the pump, insert the plunger assembiy (10) in the tube with the buffer spring 

end first. Check fit by slowly raising and lowering the plunger in the tube. It should move freely without 

any tendency to stick. If a dlick cannot be heard. the interrupter assembly is not functioning properly in 

which case the pump should be replaced. 

e. To complete the assembly. install the plunger spring (9), cup valve (8), “O" ring seal (7) and 

washer (6). Compress spring (9) and assemble retainer (5) with ends of retainer in side holes of tube (11). 

Reinstall filter, cover gasker. magnet and cover. Safety and instail on aircraft. Check for fuel leakage. 

8-27. Resistance Check (Plunger Type Pump). To check the resistance of the pump, connect an chmmeter 

to the lead wire of the pump and the pump body. A reading of 4.87 to 6.4 ohms for a 12 voir pump should 

be obtained. 

8-28. Servicing Of Fuel Pumps Bendix Model Nos. 480 518-1, 480 528 & 480 533. 
1. Description and General Information 

a. These are vane type positive displacement pumps. driven by 12 volt DC motors. Each model 

has a built-in pressure relief valve which functions to bvpass fuel. via internal passages. to the inlet port. The 

mortor drives the pump through a rubber coupling. A “live” shaft seal is in the pump section of the 

assembly. 
b Field servicing consists of replacing the following parts as required: Cover Gasker (13), Shaft 

Seal (12), Coupling (2). Motor Gasket (11) and Motor (1). Refer to Parts Caralog for replacement part 

numbers. 
c. If a pump is removed because of fuel leakage, drv the outside of the pump and run the pump 

on the bench with test fluid to determine if leakage is from the cover gasker or the shaft seal. 

2. Cover Gasket Replacement. (Refer to Figure 8-17.) 
2. Mark the position of the cover with 2 scribe mark. Remove the eight cover screws (10) and the 

cover (9). The spring (8) and pressure plate (7) are now loose and may be set aside. There is no need to 

remove any vanes (6), use care to assure that nonc are lost. Remove the cover gasket (13) and all traces of 

this gasket from sealing surfaces on the cover and housing assembly (3). 

b  Reassemble the pump using a new Cover Gasket (13). The gasket should drop over the 

housing insert (4). Note that the spring (8) and pressure plate (7) must be located in their respective 

counterbores in the cover (9) as the cover is pulled down by the screws (10). Be sure the cover is installed in 

its original position. (With the cover instailed correctly, the cast word “Bendix™ on the cover will be on 2 

diagonal with the ““B'* nearest the ouder). Torque the cover screws (10) 1n opposite pairs to berween 25 and 

35 in. Ibs. 

3 Motor Replacement. 

a. Remove the two motor auts (14), the motor (1), the moror gasket (11) and the coupling (2). 

If there is a felt cvlinder in the coupling end of the housing assembly, remove this felt cylinder and discard 

1. 

FUEL SYSTEM 
ISSUED: 8/18/72 
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‘ b. Inspect the coupling (2). Use a new coupling if the old one appears deteriorated. 
¢.  Reassemble the pump with 3 new motor gasket (11) and a new motor if required. Tighten the 

motor nuts (14) just snug. Be sure the coupling (2) engages both the pump shaft and the motor shaft. 
d.  Run the pump at free deiivery with test fluid. Use an ammeter to measure motor current. Tap 

motor to position it so that current is a minimum. Tighten motor nuts to approximacely 1§ in. lbs. Test 
pump as described in paragraph §: the 24-hour runin may be omitted. 

4. Shaft Seal Replacement. - 
3. Remove motor and associated parts as dscnw in Secdon 3. Remove cover and associared 

pasts as described in paragraph 2. Remove the cight vanes (6) with care to avoid damaging them. 

b. If 2 retaining ring is found on the pump shaft, remove this with suitable pliers and discard the 
ring. Push the rocor assembly out of the pump. Remove the housing insert (4), noting its position. Using a 
.40 to .41 diameter, flat faced brass drift and arbor press, press the shaft seal (12) out of the housing (3). 
Use care ro avoid damaging the bearing surfaces. Parts may now be washed in a mild solvent. 

c.  Apply a thin uniform coating of *John Crane Plastic Lead Seal No. 2" to the outside diameter 

of a new shaft seal (12). (This seal may be a different type than the one which was in the pump.) With the 

cover end of the housing assembly on a ‘7 surface, use a 15/16 diameter flat faced brass drift in an arbor 

press to press the shaft seal (12) home in .he housing assembly (3). 

d. Place the inseruon tool (Figure 8-17) over the end of the rotor assembly ($). Use motor oil 

to lubricate the end of the insertion tool and the shaft seal. Push and twist the rotor assembly into the 

housing assembly. Install the housing insert (4). Install the vanes (6) radius end away from center. Install 

the cover and associated parts per paragraph 2. Remove insertion tool, then install the motor and associated 

parts per Section 3. Run in and test as described in paragraph 5. 

: 5. Performance Requirements For Motor Driven Fuel Pumps. 

2. General: 

- - 1. Test fuel to be odoriess mineral spirits, specific gravity 76, viscosity 1.0 cs @ 78°F. 

. o 2. Pump shall be mounted with the motor horizonral, 

- ‘ E 3. Test stand ro obrin a minimum length of 3/8 I.D. rubing to minimize restriction to fuel 

flow. 
- - 4. 14 volts D.C. of the proper polarity shall be used throughout. 

b. Requirements: 

1. Pump to be run for 24 hours at 14 volts with restricted outler. 

- ’ 2. Run pump unal all air is removed from the system. 

3. Restrict fuel flow completelv. 
  

  

    

Model No. Pressure Flow Amperes 

: 480 518-1 or 480 528 15 psi 45 gph min. 5 5 max. 
1 480 533 20 psi 85 gph min. 7.5 max. 
  

4. Check for leakage ar seal, cover gasket and through castings. 

§. Restrict flow as foliows: 
  

        

Model No. Shutoff Pressure Amperes 

480 518-1 or 480 528 25 psi max. 6 § max. 

480 533 40 ps1 max. 10. max. 

  

6. Observe for undue noise during all phases of calibration. Excessive noise shall be cause for 

rejection. 

FUEL SYSTEM 
ISSUED: 8/18/72 

2J11 

 



PIPER COMANCHE SERVICE MANUAL 
  

  

  

1. 733 637 MOTOA FOR PUMP MODEL MO, 480 $10=1 AND 480 529 

793 777 wQTOR FOR PUMP MODEL MO, 480 333 

2. COUPLING 
  

    
      

3. HOUSING ASSTMBLY 
4. HOuSINe 0 
S, ROTOR ASSEMSLY 312 t.gm 

6 vamg 061 R sLEND 
7. PRESBURE PLATE +0 " 

5. sPming ~.0014 = 
4. covem 213 01A, = +. 1604 

10. covee scasw 280 S8 N .osen siano 

11, MOTOR SASKET OIAMETENS TG BT SONCENTRIC WITHIN .00t TOTAL INDICATOR RUN QUT. 

12, SWAPT SEAL GRING MO BOLISK OUTSIOE DIAMETERS, 
13. COVER GASNET 

14, MoTOR NuTH ROTOR ASSEMELY INSERTION TOOL         
FIGURE 8-17. EXPLOOED VIEW BENDIX ROTARY FUEL PUMP 

8-29. Fuet Pump Pressure Check. 

1. Carburetor (nduction System. 
2. The engine driven pump and the electric pump(s) may be checked by using the pressure gage 

in the instrument pane! or connecting a gage to the inlet of the carburetor. 

b. Check the operation of the engine driven pump with the engine operating from low thru high 

rpm and the electric pump off. 
¢. The clectric fuel pump pressure may be checked with the engine shut down and the electnc 

pump on. 
d. A pressure reading for engine driven and electric pumps on the 0-360 and O-540 engines 

should not be under 0.5 pounds nor over 6 pounds, with a desired pressure of 3 pounds. 

2. Fuel Injection System. 
2. Fuel pressures of the engine driven pump and electric pump may be taken bv connecting 2 

pressure gage to che fuel line, at the inlet to the engine dnven pump and at the inlet to the injector. 

operating the engine and observing the pressure readings as given in Table VIII-l. The electric fuel pump 

must be operated at approximately 14 voits, therefore with the engine operating at idle. assistance of one 

cell from another batterv connected in series may be necessary to bring the voltage up to 14 volts. 

FUEL SYSTEM 
ISSUED: 8/18/72 
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. &30. Electric Fuel Pump, Dukes. (PA-24-250 and PA-24-260 with fuel injected engines). 
The Dukes electric fuel pump has repiaced the Bendix Mode! for use on the PA-24-250 and PA-24-260 
aircraft with fuel injected engines. It is 2 sealed unit and is therefore non-serviceable. 

8-31. Removal and Instsllation of Electric Fuel Pump. The electric fuel pumps on the PA-24-250 and 
PA-24-260 aircraft with fuel injection are located by removing the right forward-most floor panel within 
the fuselage. To remove the pump. proceed as follows: 

NOTE 

When removing fue! pump from aircraft, cap all fuel lines to prevent 
possible contamination of fuel system. 

Turn fuel selector vaive to the OFF position. 

Remove the fuel lines from the pump and disconnect th. tiectrical leads. 
c. Loosen the clamp which secures the fuel pump to the aircraft. 

a
p
 

NOTE 

Do not attempt to disassembie or repair fuel pump. If the pump is 

defective. obtain a replacement pump. 

d. To install new fuel pump. place pump in mounting bracket and tighten clamp 

e. Reattach fuel lines and electrical leads. Make certain pump has a good ground. 
- f. Turn on the master switch. pump switch and open the line on the outside of the pump to purge 

. any air Resecure the line and check for any leaks. 

TABLE VII-I 

  

POWER REQUIREMENTS: 
Nominai 12v.DC. 
Range 10w 14V D.C. 

Amperage 5.0 max. 
RATING. 

50 g.p.h. at 14 psi 
BY-PASS PRESSURE DROP 

35 psi max at 40 g.p.h 

NO-FLOW PRESSURE 
25 psi max. 

  

Specifications, Duke 
Modsi 4140-00-218 Electric Fuel 

Pump       
FUEL SYSTEM 
ADDED: 9/10/78 

2J13  



PIPER COMANCHE SERVICE MANUAL 
  

TABLE VHI-iI l 

  

  

  

  

  

  

  

  

TN 
N . N 
  

  

                        A 
0 10 20 30 4 85 & 70 8 90 100 

ROWGPH. . 

FLOW VERSUS PRESSURE AT 
14VDC 

  

FUEL SYSTEM 
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TABLE VIII-I. PUMP PRESSURES (FUEL INJECTION) 

  

Engine 10-840-C, D, -N 10.720-A 
  

At inlet to engine driven pump. 

Electric pump on (14 voits) +35 psi (max.) 40 psi (max.) 
Electric pump off -2 psi (min.) -4 psi (min.) 
  

At inlet to injector 

Electric pump off 14 psi to 45 psi 18 psi to 40 psi 
(Operating range) 12 psi min. for idle         
  

| &32. Engine Primer System (Carburetor Induction). The engine primer system consists . @ hand 
operated primer pump, supply lines and primer jets. Fuel for the priming system is taken irom the 

main fuel line at the fuel strainer on early models or the fuel line between the fuel strainer and 

electric fuel pump on later models. Fuel is directed through the pump, supply lines and on to the 

jets located at the induction port of all cylinders, except the left rear. Maintenance to the system 

is unnecessary, except at engine overnaul or when irregular starting is encountered, caused by 

one a more jets being plugged and/or the primer pump is dirty or leaking. 

‘ 8-33. Prime Pump. 

. a. To check the flow of the pump, disconnect the supply line within the engine compartment 

where the line divides to go to the left and right cylinders. Operate the pump, sufficient fuel 

should flow to supply all jets and is determined only by the amount of pressure exerted on the 

pump knob. When operatiag the knob, check for 

leakage around the piston. 

b. The pump should be removed from the 

aircraft for servicing. This is accomplished by 

disconnecting the supply lines at the pump, 

\oosing the lock aut from behind the panel. 
turning off the face nut, withdrawing the piston 

from the pump body and removing the pump 

from the panel. 

¢. Further disassemble the pump and clean 

with solvent to remove built up foreign de- 

posits. Ascertain that the two check balls are 

free to operate and seat properly. Replace the 

  

  

  

    
  

piston ‘'O’ rings and lubricate with motor oil ;: ::ii‘s:::‘:s : :: -.TNuv_; 

before inserting into pump body. If excess 3 _'.‘;_‘_‘:f:':"“ :‘: :“‘;::' 

pump wear is indicated, replace. 5. evuinoEn 12, Lacs wut 
d. To check the pump operation before re- :? :"‘:5’:‘ seine 3. SEALING TN 

installing, assemble, immerse in gasoline and 

pump several times to ascertain proper oper- FIGURE 818,  PRIMER PUMP 

ation. (CARBURETOR INDUCTION SYSTEM) 

FUEL SYSTEM 
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the face nut. Position the pump and secure the locknut behind the panel Connect the supply lines. 
e To reinstall pump. insert the pump body through the panel. install the piston assembly and secur' 

8-34. Prime Jets. 
a  To remove the prime jets, disconnect the supply line from each jet With a deep socket and light 

pressure. remove the jet from the cylinder 
b  Toclean the jet. soak in a carbon remover solution long enough to loosen any dirt and blow clean 

with air pressure Do not use sharp objects or wire brush to clean the jet tube 
c. Install the jet finger tight 1o assure that the threads ar: not crossed and then torque 60 to 125 

inch-pounds Align and install the fue) supply lines. tighten to a snug fit. 

NOTE 

Should further fuel stoppage of the primer system exist. check the 
supply lines for stoppage. bent or collapsed walls 

8-35 Fuel Flow Gauge Damper (Fuel Injection System). There are two locations along the fuel flow gauge 
pressure line which have a damper installed One is between the fire wall and the gauge. while the other is 
between the flow divider and the engine baffle The dampers consist of stainless steel wire installed inside 
the line at the two locations described above. These dampers are in the line to prevent surging of the flow 
gauge. and must not be removed except for cleaning purposes only 

8-36 Troubleshooting. Troubles peculiar to the Comanche fuel system are listed in Table VIHI-IV 

supply to the items affected. If no trouble is found by this method. the trouble probably exists insi 
individual pieces of equipment. they may then be removed from the aircraft and an identical unit o 
units. tested and known to be good. installed in their place Troubleshooting the fuel quantity indicator 
may be found in Section XI. Instruments The electrical diagrams for each fuel system mayv be found in 
Section 1X. Electrical System 

along with their probable causes and suggested remedies When troubleshooting, check from the fl.b 

2J16 
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TABLE VIII-IV. FUEL SYSTEM TROUBLESHOOTING 
  

Trouble Cause Remedy 

  

Fuel gage fails to indicate. Broken wiring. 

Gage not operating. 

Float partially or completely 

filled with fuel. 

Circuit breaker out. 

Selector switch inoperative. 

Check and repair. 

Replace. 

Replace float. 

Reset and check. 

Repair or replace. 

  

Fuel gage indicates fall 

when tanks are not full. 

Incomplete ground. Check ground coanections 

at fuel transmitter in 

wings. 

  

No fuel pressure indication. Fuel valve stuck. 

No fuel in tanks. 

Defective fuel pump. 

Defective gage. 

Check valve. 

Check fuel, fill. 

Check pump for pressure 

build up. Check diaphragm 

and relief valves in engine 

pump. Check for obstruc- 

tion in electric pump. 

Check bypass valve. Air 

leak in intake lines. 

-Replace gage. 
  

  
Pressure low or pressure 

surges. 
Obstruction in inlet side of 

pump. 

Faulty bypass valve. 

Faulty diaphragm. 

Trace lines and locate ob- 

struction. 

Replace. 

Replace or rebuild pump. 

  

Unidentified leak. Fuel lines damaged or 

improperly installed. 

Locate and repair or tighten. 

  

Fuel valve leaks.   Worn O-rings.   Replace O-rings or valve.   
  

FUEL SYSTEM 
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  1.378"       
FIGURE 819. FABRICATED FUEL QUANTITY TRANSMITTER CHECKING JIG 
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AEROFICHE REVISION STATUS 

Revisions to this service manual 753 516, originally published (on paper only) in 1959, reissued (on paper 

only) August 18, 1972 and published on microfiche June 25, 1976 are as follows: 
Revisi Publication D fiche Card Effectivi 

ORIGINAL (Paper only) 1959 None 

COMPLETE REISSUE (Paper only) August 18, 1972 None 

1st (Paper only) December 18, 1973 None - 

2nd June 25, 1976 1,2,3,and 4 

3rd October 3, 1977 1 

4th April 3, 1978 1,2,and 3 

5th September 10, 1979 1,2,and 3 

6th April 10, 1981 1,2,and 3 

Tth November 1, 1982 1,2,and 3 

8th September 21, 1986 1 

9th* August 15, 1998 1,2,and 3 

* Revisions appear in all three cards. 

Accordingly, discard your existing card set 
and replace it with these cards dated August 
15, 1998. 

Consult the latest Piper Customer Service Information Catalog No. 1753-755 (Aerofiche) for 

current revision dates for this manual. 

The General Aviation Manufacturers Association (GAMA) has developed specifications for 

microfiche reproduction of aircraft publications. The information compiled in this Aerofiche 
Service Manual will be kept current by revisions distributed periodically. These revisions will 
supersede all previous revisions and will be complete Acrofiche card replacements and shall 
supersede Aerofiche cards of the same number in the set. 

Conversion of Aerofiche alpha/numeric grid code numbers: 

First number is the Aerofiche card number. 
Letter is the horizontal row reference per card 

Second number is the vertical column reference per card. 

Example: 2J16 = Aerofiche card number two, row J, columnn 16. 

To aid in locating information, a complete Preface containing the Section Index Guide, List of 
Tllustrations and List of Tables for all fiche in this set is provided at the beginning of Card 1. Each 
subsequent aerofiche card contains a partial Preface, displaying only those elements on that card. 

IDENTIFYING REVISED MATERIAL 

X 

A revision to a page is defined as any change to the text or illustrations that existed previously. Such 
revisions, additions and deletions are identified by a vertical black line (change bar) along the left- 
hand margin of the page opposite only the text or illustration that was changed. 

Changes in capitalization, spelling, punctuation, indexing, the physical location of the material or 
complete page additions are not identified by revision lines. 

Example. 

Revised: 8/15/98 PREFACE 
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EFFECTIVITY 

This service manual is effective for all PA-24 Comanche airplanes as follows: 

Mode] Name Model Number Serial Numbers Model Years 

Comanche PA-24-180 24-1 thru 24-3687* 1958 - 1964 

PA-24-250 24-1 thru 24-3687* 1958 - 1964 

PA-24-260 24-4000 thru 24-4299 1964 - 1965 

Comanche B PA-24-260 24-4300 thru 24-4803 1965 - 1968 

Comanche C PA-24-260 24-4804 thru 24-5028* 1969 - 1972 

Turbo Comanche C PA-24-260 Turbo 24-4904 thru 24-5028* 1969 - 1972 

and 

Comanche 400 PA-24-400 26-1 thru 26-148 1964 

* Multiple models assigned serial numbers from a single serial number list. 

No serial numbers duplicated. 

PARTS 

This manual generally does not contain hardware callouts for installation. Hardware callouts are only 

indicated where a special application is required. To confirm the correct hardware used, refer to the PA- 

24 Comanche Catalog P/N 752 464, and FAR 43 for proper utilization. 

WARNINGS, CAUTIONS AND NOTES 

These are used to highlight or emphasize important information. 

— WARNING — 

OPERATING PROCEDURES, PRACTICES, ETC., WHICH MAY RESULT 
IN PERSONAL INJURY OR LOSS OF LIFE IF NOT CAREFULLY 
FOLLOWED. 

— CAUTION — 

OPERATING PROCEDURES, PRACTICES, ETC., WHICH IF NOT 
STRICTLY OBSERVED MAY RESULT IN DAMAGE TO EQUIPMENT. 

— Note — 

An operating procedure, condition, etc., which is essential to emphasize. 

PREFACE Revised: 8/15/98 
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LIST OF ILLUSTRATIONS 

Subject 

Generator and Starter Wiring System 
Sectional View of Generator 
Wiring Circuit of Three Unit Regulator 
Use of Riffle File to Clean Contact Points 
Voltage Regulator Air Gap Check and Adjustment: 
Adjusting Voltage Regulator Settings 
Checking Voltage Setting, Fixed Resistance Method 
Checking Voltage Setting, Variable Resistance Method 
Cutout Relay Air Gap Check and Adjustment 
Cutout Relay Point Opening Check and Adjustment 
Checking Cutout Relay Closing Voltage 
Adjustment of Cutout Relay Closing Voltage 
Checking Current Regulator, Load Method 
Checking Current Lead Method, Jumper Lead Method 
Alternator and Starter Wiring System 
Cross Sectional View of Alternator 
Checking Rotor 
Slip Ring End Frame 
Checking Stator 
Checking Diodes 
Brush Holder Assembly 
Exploded View of Heat Sink Assembly 
Checking Alternator Output 
Volt-Ohmmeter Test 
Jumper Connection 
Regulator Checks 
Relay Test 
Exploded View of Alternator 
Alternator and Starter Wiring System Schematic (Prestolite) 
Removal of Rectifier 
Removal of Slip Ring End Bearing 
Removal of Drive End Head 
Removal of End Head Bearing 
Testing Rotor for Grounds 
Testing Rotor for Shorts 
Installation of Bearing 
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Slip Ring End Bearing Assembly 
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SECTION IX . 

ELECTRICAL SYSTEM 

  

9-1. General. 

9-2 Electrical power for the Comanche is supplied by a 12-volt, direct current. single wire. negative ground 
electrical system. A 12-volt battery is incorporated in the system to furnish power for starting and a reserve 
power source in case of generator or alternator failure. An external power receptacle can be provided as 
optional equipment in the fuselage to permit the use of an external power source for cold weather starting 

On the PA-24-180 and PA-24-250 models. a 35-ampere or 50-ampere generator is installed With the 
generator is a regulator assembly. composing of a voltage regulator. and current regulator to prevent over- 
loading of the battery and electrical circuits. Also. with the regulator is a reverse current cutout to prevent the 
generator from being motorized. by the battery. when the generator output drops below the battery voltage. 

On the PA-24-260 and PA-24-400 models. a 70-ampere alternator is installed. 1t iscontrolled by a voltage 
regulator within the field circuit to control field voltage. Also. in the field circuit is a S-ampere thermal circuit 
breaker. master switch. radio noise filter and an over-voltage regulator. The output circuit consists of a radio 
noise filter and a 90-ampere magnet circuit breaker ganged to the S-ampere circuit breaker in the field circuit. 

The generator or alternator is located on the front lower right side of the engine and utilizes a beit drive 
from the engine crankshaft. The generator voltage regulator is located on the engine firewall and the alternator 
voltage regulator and relay is located within the aft section of the fuselage. 

Electrical switches are located on the left lower side of the instrument panel Circuit breakers for the 
individual circuits are mounted in a cluster below the left side of the instrument panel. 

CAUTION ‘ 

The aiternator circuit breaker should not be opened under any 
circumstances. other than an emergency. while the engine is 
running. 

Standard lighting on the Comanche are navigation lights. landing lights. one on the outboard leading 

edge of each wing. cockpit light and instrument spot lighting. As optional equipment. a rotating beacon is 

mounted on top of the fuselage and individual instrument lights. 

9-3. Generator System. 

94 General. The generator supplied with the Comanche is of the two brush. shunt type and is controlled 
by a regulator operating on the principal of inserting resistance into the generator field circuit to cause a 
reduction of generator voltage and current output. The best assurance of obtaining maximum service from 
the generator with minimum trouble is to follow a regular inspection and maintenance procedure 

ISSUED: 8/18/72 ELECTRICAL SYSTE. 
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9-5. Checking Generator System. In analyzing complaints of generator-regulator operation. any of scxer’ 
basic conditions may be found (Refer to Figure 9-1) 

a. Fully Charged Battery and Low Charging Rate — This indicates normal generator-regulator 
operation. Regulator setting may be checked as outlined in the following section. 

b.  Fully Charged Battery and a High Charging Rate — This indicates that the voltage regulator is 
not reducing the generator output as itshould A high charging rate to a fully charged battery will damage the 
battery and the accompanying high voltage is very injurious to all electrical umts 

This operating condition mayv result from . 
Improper voltage regulator setting. 

Defective voltage regulator unit. 
Grounded generator field circuit (in either generator. regulator or wiring) 
Poor ground connection at regulator. 
High temperature which reduces the resistance of the battery 1o charge so that it will accept a 

high chargmg rate even lhough the voltage regulator setting is normal. 

If the trouble is not due to high temperature. determine the cause of trouble by disconnecting the 
lead from the regulator “F “terminal with the generator operating at mediumspeed If the output remains high, 
the generator field is grounded either in the generator or in the wiring harness. If the output drops off. the 
regulator is at fault. and it should be checked for a high voitage setting or grounds 

c. Low Battery and High Charging Rate — This is normal generator-regulator action Regulator 
settings may be checked as outlined in the following section. 

d. Low Batterv and Low or No Charging Rate — This condition could be due 10 
Loose connections. frayed or damaged wires 
Defective battery 
High circuit resistance 
Low regulator setting 
Oxidized regulator contact points 

RV
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A
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— 

Defects within the generator , 

If the condition is not caused by loose connections. fraved or damaged wires. proceed as follows t 
locate cause of trouble. 

To determine whether the generator or regulator is at fault. momentarily ground the “F” terminal 
of the regulator and increase generator speed. If the output does not increase. the generator is probably at 
fault and it should be checked as outlined in the Generator Section. If the generator output increases. the 
trouble is due to : 

1 A low voltage (or current) regulator setting 
2. Okxidized regulator contact points which insert excessive resistance into the generator field 

circuit so that output remains low 
3 Generator field circuit open within the regulator at the connections or in the regulator 

winding 
e Burned Resistances. Windings or Contacts — These result from open circuit operation or high 

resistance in the charging circuit Where burned resistances. windings or contacts are found. aiways check 
wiring before installing a new regulator Otherwise. the new regulator may also fail in the same way 

ISSUED: 8/18/72 ELECTRICAL SYSTE’ 
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f.  Burned Relay Contact Points — This isdue to reversed generator polarity Generator polarity must 
be corrected as explained in (Paragraph 9-29.e) after any checks of the regulator or generator. or after dis- 
connecting and reconnecting leads. 

9-6. Adjustments, Tests And Maintenance Of Generator. (Delco-Remy) 
a.  The best assurance of obtaining maximum service from generators with minimum trouble. is 10 

follow a regular inspection and maintenance proceduré Periodic lubrication where required. inspection of the 
brushes and commutator. and checking of the brush spring tension are essentials in the inspection procedure 
In addition. disassembly and thorough overhauling of the generator at periodic intervals are desirable as a 
safeguard against failures from accumulations of dust and grease and normal wear of parts. Thisis particularly 
desirable on installations where maintenance of operating schedules is of special importance. In addition to 
the generator itself. the external circuits between the generator. regulator and batterv must be kept in good 
condition since defective wiring or loose or corroded connections will prevent normal generatorand regulator 
action 

9-7. Inspection. 
a. At periodic intervals. the generator should be inspected to determine its condition The frequency 

with which this should be done will be determined by the tvpe of service in which it is used High speed 
operation. excessive dust or dirt. high temperatures and operating the generator at or near full output most 
of the time are ali factors which increase bearing. commutator. and brush wear. Generally speaking. the units 
should be inspected at approximately 100 hour intervals The inspection procedure follows 

b First. inspect the terminals. external connections and wiring. mounting. pulley and belt Then 
remove the cover band so that the commutator. brushes and internal connections can be inspected 1If the 
commutator is dirty. it may be cleaned with a strip of No. 00 sandpaper. Never use emery cloth to clean the 
commutator 

c.  The sandpaper mayv be used by holding it against the commutator with a wood stick while the 
generator is rotated. moving it back and forth across the commutator. Gumand dirt will be sanded off in a few 

seconds. All dust should be blown from the generator after the commutator has been cieaned A brush seating 
stone can also be used to clean the commutator 

d  1f the commutator is rough. out of round. or has high mica. the generator must be removed and 
disassembled so that the armature can be turned down in a lathe and the mica undercut 

e. I the brushes are worn down to less than half their original length. theyv should be replaced. 
Compare the old brush with a new one to determine how much it is worn New brushes should be seuted to 
make sure that they are in good contact with the commutator A convenient tool for seating brushes is a brush 
seating or bedding stone This is a soft abrasive material which: when held against a revolving commutator. 
disintegrates so that particles are carried under the brushes and wear their contacting faces to the contour of 
the commutator in a few seconds. All dust should be blown from the generator after the brushes are seated. 

f.  The brush spring tension (24 oz ) must be correct since excessive tension will cause rapid brushand 
commutator wear, while low tension causes arcing and burning of the brushes and commutator. Brush spring 
tension can be checked with a spring gauge hooked on the brush arm or brush attaching screw. Correction 
can be made by bending the brush spring as required. If the brush spring shows evidence of overheating (blued 
or burned). do not attempt to readjust it. but install a new spring. Overheating will cause a spring to lose its 
temper 

g The belt should be checked to make sure that it is in good condition and has correct tension. Low 
belt tenmsion will permit belt slippage with a resulting rapid belt wear and low or erratic 

ISSUED: 8/18/82 ELECTRICAL SYSTEM 
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generator output. Excessive belt tension will cause rapid beltand bearing wear. Check the tension 

of a new belt 25 hours after installation. Proper adjustment should allow, at midpoint between 

sullevs, a depression of approximately 1,4 - 3/8 of an inch. If the depression in the belt does not 

tall within the given limits, readjust. Theteafter, the beit tension should be checked every 100 

hours. 

9-8. Shunt Generator OQutput. The maximum output of shunt generators is determined by the cur- 

rent setting of the current regulator with which the shunt generator is used. Checking of this 

setting is discussed in the applicable regulator bulletin. 

9-9. Checking Defective Generators. If the generntor-regulator system does not perform according 

to spec:fications (generator does not produce rated output or produces excessive output), and the 
trouble has been isolated in the generator itself by following the procedure outlined in paragraph 

9-3, the generator may be checked further as follows to detetmine the location of trouble in the 

generator. 

9-10. No Output. 

a. If the generator will not produce any output, remove the cover band and check the commu- 
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tator, brushes and intemal connections. Sticking brushes, a dirty or gummy commutator (Refer to 

paragraph 9-18), or poor connections may prevent the gezerator from producing any output. Thrown 

solder on the cover band indicates that the generator has been overloaded (allowed to produce 

excessive output) so it has overheated and melted the solder at the commutator riser bars. The 
soider has been thrown out: often, this ieeds to an open circuit and bumed commutator bars. If the 

brushes are satisfactorily seated and are making good contact with the commutator, and the cause 

of trouble is notappaerent, use a set of test points and a test lamp as follows to locate the trouble 
(leads must be disconnected from generator terminals>. 

b. Raise the grounded brush from the commutator and insulate with a piece of cardboard. 

Check for grounds with test points from the generator main brush to the generator frame. If the 

lamp lights, it indicates that the generator is intemally grounded. Location of the ground can be 

found by raising and insulating all brushes from the commutator and checking the brush holders, 
armature, commutator and (ield separately. Repair or replace defective parts as required (Refer 
to paragraph 9-16). 

NOTE 

If a grounded field is found, check the regulator contact points, 
since 2 grounded field may have permitted an excessive field cur- 

rent which will have burmned the regulator contact points. Bumed 

regulator points should be cleaned or replaced as required. 

<. If the generator is not grounded, check the field for an open circuit with a test lamp. The 

lamp should light when one test point is placed on the field terminal or grounded field lead and 

the other is placed on the brush holder to which the field is connected. If it does not light, the 
circuit is open. If the open is due to a broken lead or bad connection, it can be repaired, but if 
the open is inside one of the field coils, it must be repiaced. 

d. If the field is not open, check for a short circuit in the field by connecting a battery of the 

specified voltage and an ammeter in series with the field circuit. Proceed with care, since a 

shorted field may draw excessive current which might damage the ammeter. If the field is not 

within specification, new field coils will be required (Refer to paragraph 9-16). 

NOTE 

If a shorted field is found, check the reguiator contact points, since 

a shorted field may have permitted excessive field cumrent which 

would have caused the regulator contact points to burn. Clean or 

replace points as required. 

e. If the trouble has not yet been located, check the armature for open and shont circuits. 
Open circuits in the armature are usually obvious, since the open circuited commutator bars will 

arc every time they pass under the generatcr brushes so that they will soon become bumned. If the 

bars are not too badly burned and the open circuit can be repaired. the armature can usually be 

saved. In addition to repairing the armature, generator output must be brought down to specifi- 

cations to prevent overloading by readjusiment of the regulator. 

f. Short circuits in the armature are located by use of a growler. The armature is placed in 
the growler and slowly rotated (while a thin strip of steel such as a hacksaw blade is heid above 
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the armature core). The steel strip will vibrate above the area of the armature core in which short circuile‘ 
armature coils are located. If the short circuit is obvious. it can often be repaired so that the armature can be 
saved. 

9-11. Unsteady Or Low Output. If the generator produces a low or unsteady output. the following factors 
should be considered 

a. A loose drive belt will slip and cause a low or unsteady output. - 
b.  Brushes which stick in their holders. or low brush spring tension will prevent good contact between 

the brushes and commutator so that output will be low and unsteady. This will also cause arcing and burning 
of the brushes and commutator. 

c.  If the commutator is dirty. out of round. or has high mica. generator output is apt to be low and 
unsteady. The remedy here is to turn the commutator down in a lathe and undercut the mica. Burned 
commutator bars mayv indicate an open circuit condition in the armature as already stated above. (Refer to 
Paragraph 9-10 ) 

9-12 Excessive Output. 
a.  When a generator produces excessive output on an application. the procedure for determining 

whether the trouble is in the generator. regulator. or elsewhere is outlined in Paragraph 9-5. If the generator 
output remains high. even with the “F™ terminal lead disconnected. then the trouble is in the generator itself. 
and it must be further analyzed 10 locate the source of trouble. 

b. In the system which has the generator field circuit grounded externaily. accidental internal 
grounding of the field circuit would prevent normal regulation so that excessive output might be produced 
by the generator. On this type of unit. an internally grounded field which would cause excessive output may 
be located by use of test points connected between the “F™ terminal and the generator frame. Leads should 
disconnected from the “F™ terminal and the brush 1o which the field lead is connected inside the gcncral‘ 
should be raised from the commutator before this test is made. If the lamp lights. the field is internall} 
grounded 1f the field has become grounded because the insulation on a field lead has wornaway. repair can be 
made by reinsulating the lead. Itisalso possible to make repair where the ground has occurred at the pole shoes 
by temoving the field coils and reinsulating and reinstalling them. A ground at the “F™ terminal stud can be 
repaired by installing new insulating washers or bushings. 

NOTE 

If batterv temperature is excessive. battery overcharge is apt to 
occur. even though regulator settings are normal. Under this condi- 
tion. it is permissible to reduce the voltage regulator setting as 
explained in the applicable bulletin pertaining to the regulator used 
on the application. 

9-13 Noisy Generator. Noise emanating from a generator may be caused by a loose mounting. drive pulley. 
or gear. worn or dirty bearings: or improperly seated brushes. Dirty bearings may sometimes be saved by 
cleaning and relubrication. but worn bearings should be re-laced Brushes can be seated as explained in 
Paragraph 9-7 If the brush holder is bent. it may be difficult to reseat the brush so that it will function 
properly without excessive noise. Such a brush holder will require replacement. 
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9-14. Disassembly, Repair And Reessembly. Normally, disassembly should proceed only so far 

as is necessary to make repair or replacement of the defective perts. For example, the field coils 

should be checked for opens, shorts, or grounds before being removed from the field frame: they 
should be removed only if they require repair or replacement. 

9-15. Field Coil Removal. Field coils can be removed from the field frame most easily by use 

of a pole shoe screw driver. It is also advisable to use a pole shoe spreader, siace this prévents 

distortion cf the field frame. The pole shoe screw driver permits easy loosening and removal of 

the pole shoe screws so that the pole shoes and field coils can be taken out of the field frame. 

The pole shoe screw driver and spreader should be uged on reassembly of the field frame. Careful 

reassembly is necessary to prevent shorting or grounding of the field coils as the pole shoes are 

tightened into place. 

9-16. Inspection And Repair Of Parts. 
a. The armature or field shouid not be cleaned '+ any degreasing tank or by use of degreasing 

compounds, since this might damage insulation s«  at a short or ground would subsequently de- 
velop. Sealed ball bearings do not require cleaning or relubrication. Other generator parts should 

be cleaned and carefully inspected for wear and other damage. Any defective parts should be 

repaired or replaced. On reassembly all soldered electricsl connections should be made with 

rosin flux. Acid flux must never be used on electrical connections. 

9-17. Field Cail. 
a. The field coils should be checked for grounds, opens or shorts as already expiained in 

paragraph 9-10. 
b. Grounded field coils may sometimes be repaired by removing them so they can be reinsu- 

lated. Care must be used to avoid excessive bulkiness when applying new insulation, since this 

might cause the pole shoe to cut through and cause another ground when the coils are reinstalled. 

c. Usually, if a field coil is open or shorted internally it will require replacement, since it is 

difficult to repair such a defect. 
d. To remove or replace field coils in the field frame, the use of a pole shoe spreader and 

screw driver is recommended. 

9-18. Armature Service. 
a. The armature should be checked for opens, shorts and grounds as explained in following 

paragraphs. If the armature commutator is wom, dirty, out of round, or has high mica, the amature 

should be put in a lathe so the commutator can be turned down and the mica undercut. The mica 

should be undercut 1/32 of an inch and the slots cleaned out carefully to remove any trace of dirt 

or copper dust. As a final step in this procedure, the commutator should be sanded iightly with 

No. 00 sandpaper to remove any slight burrs that might be left as 2 result of the undercutting 

procedure. 
b. Open circuited armatures can often be saved when the open is obvious and repairable. The 

most likely place an open will occur is at the commutator riser bars: this usually results from 
overloading of the generator, which causes overheating and meiting of the solder. Repair can be 

effected by reseldering the leads in the riser bars (using rosin flux) and turming down the com- 

mutator in a lathe to remove the burned spot and then undercutting the mica as explained in the 
previous paragraph. In some heavy-duty armatures the leads are welded into the riser bars, and 

these cannot, of course, be repaired by resoidering. 

ELECTRICAL SYSTEM 
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c. Short circuits in the armature are located by use of a growler. When the armsture is revoived 

in the growler, with a steel strip such a3 a hack saw blade held above it, the blade will vibrate 

sbove the area of the armature core in which the short is located. Copper or brush dust in the 

slots between the comautator bara sometimes causes shorts between bars which can be eliminated 

by cleaning out the slots. Shorts st cross-overs of the coils at the core end can often be elimi- 

aated by bending wires slightly and reinsulating the exposed bare wirs. 

d. Grounds in the armature ate detected by use of a test lamp and test points. If the lamp 
lights when one test point is placed on the commutator with the other point on the core or shaft, 

the armature is grounded. Grounds occur as a result of insulation failure, which is oftea brought 
on by overloading and consequent overhesting of the generstor. Repsirs can sometimes be made 

if grounds are at core ends (where coils come out of slots) by placing insulating strips between 

core and coil which has grounded. - 

9-19. Polarizing Generuter. After a generator has been repaired and reinstalled or at any time 
after a generator has been tested, it must be repolarized to - ake sure that it has the correct 

polarity with respect to the battery it is to charge. Failure to -»larize the generator may resuit 

in bumed relay contact points, a ran-down battery and possibly serious damage to the generator 

itself. The procedure to foilow in correcting generator polar ty depends upon the generator-regu- 

.lator wiring circuits; that is, whether the generator field is internally grounded or is grounded 

through the regulator. 

9-20. Generotor Service Test Specificstions. Delco-Remy specifications for 12 volt generators 

installed as standard equipment on the PA-24-180 and PA-24-250 aircraft are as follows: 

  

  

  

Generator 1101900 1101915 

Delco-Remy, Ref. Service Bulletin 1G-150 1G-150 

Brush Spring Tension 24 oz. 24 oz. 
  

Field Current (80° F) 

  

Amps 1.62-1.72 1.62- 1.72 
Volts 12 12 

Cold Output 

Amps 35 50 
Volts 14.0 14 

Approx. R.P.M. 3100 3960             

Cold Output: Cold output data applies to gegerators at 80 degrees F, and with brushes well 
seated. Variations in temperature and brush seating as well as the condition of the generator may 
cause deviations of 100 R.P.M. or more from rated speed. 

Hot Outpur: Hot output is maximum output as controlled by current regulator. 
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9=21. Reguiotars. The regulator shown in Figure 9-3 consists of a cutout relay, a voltage regu- 
lator, snd a current regulater unit. The cutout relay closes the generstor-to-battery circuit when 

the generator voltage is sufficient to charge the battery, and it opens the circuit when the gener- 

ator slows down or stops. The voltage regulator unit is a voltage-limiting device that prevents 

the system voltage from exceeding a specified maximum and thus protects the battery and other 

voltage-seasitive equipment. The current regulator unit is a curreat-limiting device that limits the 

generator output so as not to exceed its rated maximom. 

9-22. Cutout Relay. 

a. The cutout relay (Figure 9-3) has two windings, a series winding of a few tums of heavy 
wire and a shunt winding of many twns of fine wire (shown in dashed lines). The shuat winding 

is connected across the generator so that generstor voltage is impressed upon it at all times. The 

series winding is connected in saries with the charging circuit so that all generator output passes 

through it. The relay core and windings are assembled into a frame. A flat steel armature is at- 

tached to the frame by a (lexible hinge so that it is centered just above the cad of the care. The 

armature contact points are located just above the stationary coatact point: :hen the generator 

is not operating, the armature contact points are held away from the stationsry points by the ten- 

sion of a flat spring riveted on the side of the armature. 

b. When the generatar valtage builds up a value great enough to charge the battery, the mag- 

aetizsm induced by the relay windings is sufficient to pull the armature toward the core so that the 

contact points close. This completes the circuit between the generator and battery. The curreat 
which f{lows from the generator to the battery passes through the series winding in a direction to 

add to the magnetism holding the armature down and the contact points closed. 

c. When the generator slows down or stops, current begins to flow from the battery to the 

generator. 

d. This reverse flow of current through the series winding causes a reversal of the series 

winding magnetic field. The magnetic field of the shunt winding does not reverse. Therefore, in+ 

stead of helping each other, the two windings now magnetically oppose so that the resultant mag- 
aetic field becomes insufficient to hold the armature down. The flat spring pulls the armature 

away from the care so that the points separate; this opens the circuit between the generator and 
battery. 

9-23. Yoltage Regulater. 

a. The voltage regulator (Figure $9-3) has two windings assembied on a single core, a shunt 

winding consisting of many turns of fine wire (shown in dashed lines) which is shunted across 

the generatoe, and a series winding of a few turns of relatively hesvy wire which is connected in 
series with the generstor fieid circuit when the regulator contact points are closed. 

b. The windings and core are asgembled into a frame. A flat steel armature is attached to 

the frame by a flexible hinge so that it is just above the end of the core. The armature contains & 

contact point which is just beneath a stationary contact point. When the voltage regulatoe is not 

operating, the tension of a spiral sgring holis the armature away from the core so that the points 
ace in contact and the generator field circuit is completed to ground through them. 

c. When the generator voltage reaches the value for which the voltage reguiator is adjusted, 
the magnetic field produced by the two windings (shunt and series) overcomes the armature spring 

tension and pulls the armature down so that the contact points separste. This inserts resistance 

into the generator field circuit so that the generator field current and voltage are reduced. Reduc- 

tion of the generator voltage reduces the magnetic field of the regulator shunt winding. Alsc, 
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crout CURRENT VOLTAGE 
REGULASOR Wmay 

  

  

    

  

      

FIGURE 9-3. WIRING CIRCUIT OF THREE UNIT REGULATOR 

opening the regulator paints opens the regulator series winding circuit so that its magnetic field 

collapses compietely. The consequence is that the magnetic field is reduced sufficiently to allow 

the spiral spring to pull the armature away from the core so that the contact points again close. 

This directly grounds the generator field circuit so thet generator voltage and output incresse. 

The above cycle of action again takes place and the cycle continues at a rate of 50 to 200 times 

a second, regulating the voltage to a predetermined vaiue. With the voltage thus limited the gen- 

erator supplies varying amounts of current to meet the varying states of battery charge and elec- 
trical load. 

9=24. Current Reguiator. 

a. The cuwrrent regulator (Figure 9-3) has a series winding of a few tums of heavy wire which 

carries all generatar cutput. The winding core is assembled into @ frame. A flat steel armature is 

attached to the frame by a flexible hinge so that it is just above the core. The armature has a 

contact point which is just below a stationary coatact paint. When the current regulator is act 

operating, the teasion of a spiral spring holds the armature away from the core 3o that the points 

are in contact. In this position the generator field circuit is completed to ground through the 

current regulator contact points in series with the voltage regulator contact points. 

b. When the load demands are heavy, as for example, when electrical devices are tumed on 

and the battery is in a discharged condition, the volitage may not increase to a value sufficient to 

cause the voitage regulator to operate. Consequently, generatar output will continue to increase 

until the generator reaches rated maximum current. This is the current value for which the current 
regulator is set. Therefore, when the generator reaches rated output, this output, flowing through 

the current reguiator winding, crestes sufficient magnetism to pull the current regulator armature 

down and open the contect points. With the points open, resistance is inserted into the generatar 
field circuit so that the generator output is reduced. 

c. As soon as the generator output starts to fall off, the magnetic field of the current regulator 
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winding is reduced, the spiral spring tension puils the armature up, the contact points close and 

directly connect the generstor fieid to ground. Output increases and the above cycle is repeated. 

The cycle continues to take place while the current regulator is in operation 50 to 200 times a 

second, preventing the generator from exceeding its rated maximum. When the electrical load is 

reduced (electrical devices turned off or bettery comes up to charge), then the voitage increases 

so that the voltage regulator begins to operate and tapers the generator output down. Thispre- 

vents the current regulator from operating. Either the voltage regulator or the cument regulator 
operates at any one time—the two do not operate at the same time. 

9-25. Resistances. The current and voltage regulator circuits use @ common resistor which is 

inserted in the field circuit when either the current or voltage regulator operates. A second re- 
sistor® is connected between the regulator field terminal and the cutoutrelay frame, which places 
it in paralle! with the generator field coils. The sudden reduction in field current occurring when 

the current o voltage regulator contact points open, is accompanied by a surge of induced volt- 

age in the field coils as the strength of the magretic field changes. These surges are partially 

dissipated by the two resistars, thus preventing excessive arcing at the contact points. 

*(The second resistor is not present on all regulators. Many Aircraft regulators have this resistor 

omitted.) 

9-26. Temperature Compensation. Voitage regulators are compensated for temperature by means 

of a bimetal thermostatic hinge on the ammature. This causes the regulator to regulate at a higher 

voltage when cold which partly compensates for the fact that a higher voltage is required to 

charge a cold battery. Many current regulatars also have a bimetal thermostatic hinge on the a:- 

mature. This permits a somewhat higher generator output when the unit is cold, but causes the 

output to drop off as temperature increases. 

9-27. Reguletor Polarity. Some regulators are designed for use with negative grounded systens. 
while other regulators are designed for use with positive grounded systems. Using the wrong 

polarity regulator on an installation will cause the regulator contact points to pit badly and give 

short life. As a safeguard against instailation of the wrong polarity regulator, all regulators of 

this type have the model aumber and the polarity clearly stamped on the end of the regulatar base. 

9-28. Regulator Maintenancs. 

9-29. General Instructions. 

a. Mechanical checks and edjustments (air gaps. point opening) must be made with battery 

disconrected and regulator preferably off the aircraft. 

CAUTION 

The cutout relay contact points must never be closed by hand with 

the battery connected to the reguiator. This would cause a high 

current to flow through the units which would seriously damage 

them. 

b. Electrical checks and adjustments may be made either on or off the aircrait The regulator 

must alwavs be operated with the type generator for whick it is designed. 

ELECTRICAL SYSTE: 
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c. The regulator must be mounted in the operating pesition when electrical settings are 

checked and adjusted and it must be at operating temperature. 

d. Specified generator speeds for testing and adjusting. 

1. Voitage Reguiater 

(a) Opersting speed. 

2. Current Regulator . . 

(a) All generators must be operated at a speed sufficient to produce current in excess 

of specified setting. 

(b) Voltage of the generator must be kept high enough to insure sufficient curreat out- 
put, but below the operating voltage of the voitage regulator unit. 

e. After any tests or adjustments the generator on the aircraft must be polarized after leads 

are coanected, but before the engine is started, as follows: 

After reconnecting leads, momentarily connect a jumper lead between the “‘GEN’’ and 

‘BAT” terminals of the regulator. This allows & momentary surge of curmrent to flow through the 

generatar which comrectly polarizes it. Failure to do this may result in severe damage to the 

equipment since reversed polarity causes vibration, arcing, and buming of the relay contact points. 

9=30. Cleaning Contact Points. The coatact points of a regulater will not operate indefinitely 

without some attention. It has been found that a great msjority of all regulator trouble can be 

eliminated by a simple cleaning of the contact points, plus some possible readjustmeat. The flat 

points should be cleaned with a spomn or riffler file. Onr negative grounded regulators which have 

the flat contact point on the regulator armatures, loosen the contact bracket mounting screws so 
that the bracket can be tilted to one side. A flat file cannot be used successfully to clean the 

flat contact points since it will not touch the center of the flat point where point wear is most apt 

to occur, Never use emery cloth or sandpaper te ciean the contoct points. Remove all the oxides 

from the contact points but note that it is not necessary to remove any cavity thay may have 
developed. 
  

SPOON OR RIFFER W i _ fl 
AlIR GaP 

        CONTACT           TO CLEAN CONTACT POINTS MOUNTING SCREWS 
{(LOOSEN UPPER CONTACT {LOOSEN TO ST AR GAM) 

SRACXET MOUNTING SCREWS) 

FIGURE 9-4. USE OF RIFFLE FILE TO FIGURE %-5. YOLTAGE REGULATOR AIR 
CLEAN CONTACT PQINTS GAP CHECK AND ADJUSTMENT 
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3 ADJUSTING SCREW 
&, (TURN TO ADJUST SETTING) 

  

    
  

FIGURE 9-6. ADJUSTING YOLTAGE 
REGULATOR SETTING 

9=31. Regulator Checks And Adjustments. 

9-32. Yoltage Regulator. Two checks and 

adjustments are required on the voltage regu- 

lator, air gap and voitage setting. . 

9. Air Gap - To check air gup, push ar- 

mature down until the coatact points are just 

touching and then measure air gap (Figure 

9-5). Adjust by loosening the contact mounting 
screws and raising ot lowering contact bracket 

as required. Be sure the points are lined up 

and tighten screws after adjustment. 

9-33. Yoltage Setting. There are two ways 

to check the voltage setting-the fixed re- 
sistance method and the variable registance 

method (refer to figures 9-7 and 9-8). 

Fixed Resistance Yethod~ 

a. Connect a fixed resistance between 

the battery terminal and ground as shown in 

Figure 9-7 after disconnecting the battery lead from the battery terminal of the regulator. The re- 

sistance must be 1% ohms for 12-volt units. It must be capable of carrying 10 amperes without 

any change of resistance with temperature chaages. 

b. Connect a voltmeter from regulator “BAT’’ terminal to ground. 

c. Place the thermometer within % inch of regulator cover to measure regulator ambient tem- 

perature 

d. Opetate generator at specified speed for 15 minutes with regulator cover in place to bring 

the voitage reguiator to operating temperature. 

  

REGULATOR 
; VARIABLE 
%5 RESISTANCE 

     

VOLTMETER GENERATOR     

REGULATOR CONNECT TO 

GROUND 

20 N\      

RESISTANCE AMMETER VOLTMETER GENERATOR     
  

FIGURE 9.7. CHECKING YOLTAGE 
SETTING, FIXED RESISTANCE METHOD 

FIGURE 9-8. CHECKING YOLTAGE 

SETTING, VARIABLE RESISTANCE METHOD 
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o. Cycle the genemtor: ‘ 

Method 1 — Move voltmeter load from ‘‘BAT’ to “‘GEN'® terminal of regulator. Retard geq- 
erator speed until generator voltage is reduced to 4 volts., Move voltmeter lead back to “BAT" 
terminal of regulator. Bring generator back to specified speed, and note voitage setting. 

Method 2 — Connect a variable resistance into the field circuit, as in Figure 9-7. Turn out 
all resistance. Operate generstor at specified speed. Slowly increase (turn in) resistance until 
generator voltage is reduced to 4 volts. Turn out all resistance again, and note voltage setting 

(with voltmeter connected as in Figure 9-7), Regulator cover must be in place. 

f. Note the thermometer reading and select the Narmal Range of Voltage for this témperature 
as listed in specifications paragraph 9-41. 

g Note the voltmeter reading with regulater cover in place. 

h. To adjust voltage setting turn adjusting screw (Figure 9-6). Tum clockwise to increase 

setting and counterwise to decresse voltage setting. 

CAUTION 

If adjusting screw is turned down (clockwise) beyond range, spring 
support may not return whea screw is backed off. In such case,tum 
screw counter-clockwise until there is ample clearance between 

screw hesd and spring support. Then bend spring suppart up care- 

fully until it touches the screw head. Final setting of the unit 

should always be made by increasing spring temsion, never by re- 

ducing it. I setting is too high adjust unit below required value 
and then raise to exac: setting by increasing the spring tension. 

After each adjustment and before taking reading replace the regu- 

latar cover and cycle the generator. . 

Variable Resistance Method~ 

a. Connect ammeter and % chm variable resistor in series with the battery as shown in Figure 

9-8. 

NOTE 

It is very important that the variabie resistance be connected at the 

“BAT’' terminal as shown in Figure 9-7 rather than at the ““GEN"’ 
terminal, even though these terminals are in the same circuit. An 

examination of the wiring diagram, Figure 9-3, will show that regu- 
lation begins at the point where the shunt windings are connected 

to the series circuit. Any small resistance added to the circuit be- 

tween the generator and this point will simply be offset by a rise in 

generator voltage without affecting the output shown at the ammeter. 

b. Connect voltmeter between ‘‘BAT’’ teminal and ground. 
<. Place thesmometer within ! inch of regulator cover to measure regulator ambient temperature. 

d. Operate generator at specified speed. Adjust variable resistor until cument flow is 810 
amperes. If less current than is required above is flowing it will be necessary to tum onaircraft 

lights to permit increased generator output. Variable resistance can then be used to decrease 
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ADJUSTING SCREWS 
(LOOSEN 1O $IT At Gar 

  

          

FIGURE 9-9. CUTOUT RELAY FIGURE 9-10. CUTOUT RELAY 
AIR GAP CHECK AND ADJUSTMENT POINT OPENING CHECK AND ADJUSTMENT 

current flow to the required amount. 

Allow generator to operate at this speed and current flow for 15 minutes with regulator 
cover in place in order to bring the voltage regulator to operating temperature. 

e. Cycle the generator by either method listed in Step (e) of ““Fixed Resistance Method’’ of 
““Voltage Setting'’ procedure. 

f. Note the thermometer teading and select the ‘‘Normal Range’’ of voltage for this tempera- 
ture as listed i specifications paragraph 9-41. 

g. Note the voltmeter reading with regulator cover in place. 

h. Adjustvoltage regulator as required as described in Step(h) of ‘‘Fixed Resistance Method'’ 

of ‘“Voltage Setting Procedure.” In using the variable resistance method, it is necessary to re- 

adjust the variable resistance after each voltage sdjustment to assure that 8-10 amperes are 

flowing. Cycle generator after each adjustment before reading voltage regulator setting with cover 
in place. 

9-34. Cutout Relay. The cutout relay requires three checks and adjustments: air gap. point 
opening, and closing voitage. The air gap and point opening adjustments must be made with the 

battery disconnected. 

a. Air Gap — Place fingers an armature directly above core and move armature down until 

points just close and then measure air gap between armature and center of core (Figure 9-9). Cn 

multiple contact point relays, make sure that ail points close simultanecusly. If thev do aot, bend 

spring finger so they do. To adjust air gap, loosen two screws at the back of relay and raise or 
lower the armature as required. Tighten screws after adjustment. 

b. Point Opening - Check point opening and adjust by bending the upper armature stop (Figure 

9-10). 

c. Closing Voltage — Connect regulator to proper generator and battery. Connect voltmeter 

between the regulator ““GEN'’ terminal and ground (Figure 9-11), 

Method 1 — Slowly increase generator speed and note relay closing voltage. Decrease 
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generator speed and make sure the cutout relay 

points cpen. 

Method 2 - Make comnections as in Step 

(¢), but in addition add a variable resistor 

connected into the field circuit (Figure 9-11). 
Use a 25 ohm-25 watt resistor. Operate gen- - 

erator at medium speed with variable resistance 

turned all in. Slowly decrease (tum out) the 

resistance until cutout rejay points ciose. 

Note closing voltage. With coverin place slowly 

increase (turn in) resistance to make sure points 

open. 
d. Adjust closing voltage by tuming ad- 

justing screw (Figure 9-12). Tum screw clock- 

wise to increase setting and counter<lockwise 

to decrease setting. 

9-35. Current Regulator. Two checks and 
adjustments are required on the current regu- 

lator: air gap and current setting. 

Air Gap - Check and adjust in exsctly the same manner as for the voltage regulator. 

Curreat Setting — Current regulator setting on current regulators having temperature com- 

  

AEGULATOR 
CONNECT TO 
GROUND VARIABLE 

RESISTANCE 
    

VOLTMETEA GENERATOR       

FIGURE 9-11. CHECKING CUTOUT RELAY 
CLOSING VYOLTAGE 

pensation should be checked by the following method: 

Load Vethod— 
a. Connect ammeter into charging circuit, as in Figure 9-13. 
b. Turn on ail accessory load (lights, radio. etc.) and connect an additional load across the 

battery (such as a carbon pie or band of lights) so as to drop the system voltage approximately 

one volt below the voltage regulator setting. 

c. Operate generator at specified speed for 

15 minutes with cove:r in place. (This estab- 
lishes operating temperature; See paragraphs 

(¢) and (d) in General [nstructions.) If current 

regulator is not temperature-compensated, dis- 

regard 15 minute warm-up period. 

d. Cycle generator and note current setting. 

e. Adjust in same manner as described for 

the voltage regulator (Figure 9+6). 

Jumper Lead Method - (Use oaly for cur- 

rent regulators without temperature compen- 

sation.) 

a. Connect ammeter into charging circuit, 

as in Figure 9-14. 

b. Connect jumper lead across voltage 

regulatexr points, as in Figure 9-14. 

c. Turn on all lights and accessories or 
load Dbattery as in (b) under Load Method. 

d. Operate generator at specified speed 

ELECTRICAL SYSTEM 
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ADJUSTING SCREW 
(TURN TO ADJUST 
CLOSING VOLTAGE 

  

      

    
  

FIGURE 9.12. ADJUSTMENT OF CUTOUT 
RELAY CLOSING YOLTAGE 
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FIGURE 9-13. CHECKING CURRENT FIGURE 9-14. CHECKING CURRENT 

REGULATOR, LOAD METHOD LEAD METHOD, JUMPER LEAD METHOD 

and note current setting. 

e. Adjust in same menner as described for the voltage regulator (Figure 9-6). 

9-36. Repair Section. 

9~37. Reguiotor Spring Replocement. 

a. If it becomes necessary to replace the spiral spring on either the current or voltage regu- 

lator unit, the new spring should first be hooked on the lower spring support and then stretched 

up until it can be hooked at the upper end. Stretch the spring only by means of a screwdriver 

blade inserted between the turng (or in a similar manner) - do not pry the spring into place, as 

this is likely to bend the spring support. After installing @ new spring, readjust the unit setting 

as alreedy described. ’ 

9-38. Radio By-Pass Condensers. 

a. The installation of radio by-pass condensers on the field terminal of the regulator or gen- 

erator will cause the regulator contact points to burn and axidize so that generator output will be 

reduced and a run down battery will result. If a condenser is found cannected to either of these 

terminals, disconnect the condenser and clean the regulator contact points as previously explained. 

9—39. Regulator Armature Replacement. 

a. The armature may be replaced by drilling out the two rivets artaching the armature to the 
regulator frame. Support the frame to avoid bending, center-punch the rivet heeds, and drill out 
with a 3732 iach drill. Attach the new armature with screws. lockwashers, and nuts supplied with 

the service armature. Assemble screws down so that they will not ground against cover. 
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9-40. High Points On Regulator Performonce And Checks. 

1. The voltage regulator unit limits the voltage of the circuit, thus protecting the battery, 
distributor points, lights, and other accessories from high voitage. 

2. The current regulator unit provides protection to the genetator, preventing it from ex- 

ceeding its maximum rated output. 

3. Never set the current regulator above the maximum specified output of the generator. 

4. Many of the regulators are designed to be used with a positive grounded battery, while 

others are designed to be used with a negative grounded battery only. Never attempt to use the 

wrong polarity regulator on an application. 

S. The majority of reported regulator troubles arise from dirty or oxidized contact points, 
which cause a reduced generator output. Clean the coatact points with a spoon or riffler file. 

Never use emery cioth or sandpaper to clean points. 
6. Always make sure that the rubber gasket is in place between the cover and base before 

replacing the cover. The gasket prevents entrance of moisture, dust and oil vapors which might 

damage the regulator. 
7. The (oper testing equipment in the hands of a qualified mechanic is necessary to as- 

sure proper and accurate regulator settings. Any attempt on the part of untrained personnel to 

adjust reguiators is apt to lead to serious damage to the electrical equipment and shouid therefore 
be discouraged. 

8. After any generator or regulator tests or adjustments, the generstor must be polarized 
as explained in paragraph 9-27 in order to avoid damage to the equipment. 

9. It is recommended that following replacement or repair of a generator x regulatar thu: 
be adjusted on a test bench as a matched unit. 

9—41. Generator Output Control And Relay Test Specifications. Delco-Remy test specifications 

for 12 volt regulators installed as standard equipment on the PA-24-180 and PA-24-250 aircrait 

are as follows: 

  

  

  

  

Regulator 1118704 1119224 

Deico-Remy, Ref. Setvice Bulletin 1R-116 1R-116A 

Cutout Relay 
Air Gap .020 in. .020 in. 

Point Opening .020 in. .020 in. 

Closing Voltage 11.8 -13.5 11.8-13.5 

Voitage Regulator 

Air Gap .075 in. 075 in. 

Voltage Setting 13.9- 147 65 F 14.7 - 15.7 

85 F 14.4.15.4 

105 F 14.2 - 15.0 

  

Current Regulator 

Air Gap .075 in. .075 in. 

Current Setting 33-37 amps 48-32 amos         
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9-42. Alternator System. 

9-43. General. The alternator output circuit is connected by means of a 90 ampere circuit breaker. a filter in 
the line to eliminate radio interference and an ammeter to monitor alternator output 

The field circuit consists of a 5 ampere thermal circuit breaker. a voltage regulalor overvoltage relay, 
radio noise filter. voltage regulator and a special switch ganged to the 90 ampere circuit breaker to remove 
field voltage from the alternator should the circuit breaker open 

The field and output circuit of the alternator is joined by a bus bar which directs current 1o the battery 
An ammeter is installed between the battery and bus to measure current flow to and from the battery The 
field circuit is combined with the master switch to turn off the alternator when the master switch is turned off 

Should it be necessary to turn the alternator “on™ and “off” for any reason. the field breaker can safely 
be used for this purpose. The 90 ampere breaker should be actuated from “on™to “off " only when the engine 
is stopped. when the master switch is “off™ or after the field breaker has first been opened. It may be actuated 
from “off” to “on™ at any time. A guard has been provided to prevent inadvertent tripping in flight. 

9-44. Checking Alternator System. The ammeter is equipped to check the electrical output- input of the 
battery. Should the alternator show no output on the ammeter. check the appropriate circuit breakers If a 
further check of the ammeter shows no output from the alternator. check the alternator system. ( Refer to 
Figure 9-15.) 

a.  Ascertain that the ammeter is operating properly 
b.  Disconnect the battery and field leads at the aliernator 
¢. Ascertain that all electrical units are off and the battery is fully charged 
d  Turn on the master switch. 
e.  Tocheck the alternator output circuit. connect a volimeter or 12 volt test light to the batter: lead 

and to ground. If a reading of approximately 12 volis registers on the voltmeter or test light lights. the battery 
circuit is operational 

f Should there be no indication of voltage. trace back through the output circuit until voliage is 

indicated. (Refer to Figure 9-15.) A component that allows no voltage 10 pass through it should be replaced. 
g.  Tocheck the field circuit. connect a voltmeter or 12 volt test light to the field lead and to ground. 

Test the field circuit using the same procedure as in Steps e and f. 
h. If indication shows a possible malfunction of the voltage regulator and before installing a new 

regulator. refer to Paragraph 9-58 For the relay. refer to Paragraph 9-60. 
[ If voltage is indicated at both the battery lead and field lead. the alternator should be checked for 

possible malfunction. (Refer to Paragraph 9-46.) 

9-45 Adjustments. The only adjustments necessary to maintain the alternator system is the adjustment of 
the voltage control on the voltage regulator. A voltage of 14 volts is maintained. All other control adjustments 
are made at time of installation and need not be reset. 

IMPORTANT 

Since the alternator and regulator are designed for use on only one 
polarity system. the following precautions must be observed when 
working on the charging unit. Failure to observe these precautions 
will result in serious damage to the electrical equipment. 

ISSUED: 8/18/72 ELECTRICAL SYSTEM 
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Figure 9-15. Alternator and Starter Wiring System 
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a. When installing a battery, always make absolutely sure the 

ground polarity of the battery and the ground polarity of the alter- 

nator are the same. 

b. When connecting a booster battery, make certain to connect the 

negative battery terminals together and the positive battery ter- 

minals together. . 
c. When connecting a charger to the battery, conaect the charger 

positive lead to the battery positive terminal and the charger nega- 

tive lead to the battery negative terminal. 

d. Never operate the alternator on open circuit. Make absolutely 

certain all connections in the circuit are secure. 

e. Do not short across ot ground any of the terminals on the alter- 

nator or regulator. 
£. Do not attempt to polarize the altemator. 

9-46. Test And Maintenance Of Alternator. (Delce-i:.ry) 

9-47. Inspection. Even though the aiternator is constructed to give long periods of trouble-free 
service, a regular inspection procedure should be followed to obtain the maximum life from the 

altemator. 

The frequency of inspection is determined largeiy by the type of operating conditions. 

High speed operation, high temperatures, and dust and dirt all increase the wear of brushes, slip 

rings and bearings. 

At regular intervals, inspect the terminals for comosion and loose connections, and the 

wiring for frayed insulation. Check the mouating bolts for tightness, and the belt for alignment, 
propertension and wear. Belt tension should be adjusted in accordance with engine manufacturer’s 

recommendations. When tightening beit tension, apply pressure against the stator laminations be- 

tween the end frames, and not against either end frame. 
Noise from an alternator may be caused by worn or dirty bearings, loose mounting bolts, a 

loose drive pulley, a defective diode, or a defective stator. 

9-48, Disassembly. After extended periods of operation, or at time of engine overhaul, the alter- 

nator may be removed from the aircraft for a thorough inspection and cleaning of all parts. The 

alternator consists of four main components — the two end frames, the stator and the rotor. 

To disassemble the aiterator, take out the four thru-bolts, and separate the drive end 

frame and rotor assembly from the stator assembly by prying apart with a screwdriver at the stator 

slot. A mark will help locate the parts in the same position during assembly. The fit between 

stator and frame is not tight, and the two can be separated easily. Note that the separation is to 

be made between the stator frame and drive erd frame. After disassembly, place a piece of tape 

over the slip ring end frame bearing to prevent entry of dirt and other foreign material, and also 
place a piece of tape over the shaft on the slip ring end. If brushes are to be re-used, clean with 

a soft dry cloth. 

CAUTION 

Use pressure sensitive tape and not friction tape which would leave 

a gummy deposit on the shaft. 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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FIGURE 9-16. CROSS SECTIONAL YIEW OF ALTERNATOR 

To remove the drive end frame from the rotor, place the rotor in a vise and tighten only 

enough to permit removal of the shaft nut. 

  

CAUTION 

Avoid excessive tightening as this may cause distortion of the 

rotor. Remove the shaft nut, washer, pulley, fan, and the collar, 

and then separate the drive end frame from the rotor shaft. 

9-49. Checks. 

8. Rotor Checks — The rotor may be checked electrically for grounded, open, or short circuited 

field coils. To check for grounds, connect a 110-volt test lamp or an ohmmeterfrom either slip 

ring to the rotor shaft or to the rotor poles. If the lamp lights, or if the chmmeter reading is low, 
the field winding is grounded (Figure 3-17). 

To check for opens, connect the test lamp or ohmmeter to each slip ring. If the lamp fails 

to light, or if the ohmmeter reading is high (infinite), the winding is open (Figure 9-17). 

The winding is checked for short-circuits by connecting a battery and ammete: in series 

with the edges of the two slip rings. Note the ammeter reading and refer to Delco-Remy Service 

paragra ph 9-57 for specifications. An ammeter reading above the specified value indicates 
shorted windings. An alternate method is to check the resistance of the field by connecting an 

ohmmeter to the two slip rings (Figure 9-17). If the resistance reading is below the specified 

value, the winding is shorted. The specified resistance value can be determined by dividing the 

voltage by the current given in paragraph 9-57. 

If the rotor is not defective, and the altemator fails to supply rated output when checked 

as covered in the section entitled Checking Altemator Output, the trouble is in the stator or 

ELECTRICAL SYSTEM 
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  {OWCK POR SHOATS AKD OPINS) 

  

    

FIGURE 9-17. CHECKING ROTOR 

rectifying diodes. 

b. Stator Checks ~ To check the stator 

windings, remove all three stator lead attaching 
nats (Figure 9-18), and then separate the stator 

ssgembly from the end frame. The fit between 

stator frame and end frame is not tight, and the 
two can be separated easily. . 

The stator windings may be checked 

with a 110-volt test lamp or an ohmmeter. If 

the lamp lights, or if the meter reading is low 
when coanected from any stator lead to the 

frame, the windings are grounded. If the lamp 

fails to light, or if meter reading is high when 

successively connected between each pair of 

stator leads, the windings ~re open (Figure 
9-19). 

A short circuit in the stator windings is 

difficult to locate without laboratory test equip- 
ment due to the low resistance of the windings. 

However, if all other electrical checks are 

normal and the generator fails to supply rated output, shorted stator windings are indicated. 

c. Diode Checks — Each diode may be checked electrically for a shorted or open coadition, 
Any one of the methods outlined below may be used. 

Ohmmeter Method: One method of checking diodes is to use an ordinary chmmeter commonly 

found in service stations. The lowest range scale on the ohmmeter should be used, and the ohm- 

meter should have a 1!4 volt cell. To determine the cell voltage, turn the selector to the lowest 

scale, and then connect the ohmmeter leads to a voltmeter. The voltmeter will indicate the cell 
voltage. 
  

BRUSH HOLDER 
ASSEMBLY     

v 
LEAD ATTACHING NUTS     

  

      

FIGURE 9.18. SLIP RING END FRAME FIGURE 9-19. CHECKING STATOR 

ELECTRICAL SYSTEM 
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With the stator disconnected, check a 

diode in the heat sink by connecting one of the 

ohmmeter leads to the heat sink, and the other 
ohmmeter lead to the diode lead, and note the 

reading (Figure 9-20). Then reverse the ohm- 
meter lead connections, and note the reading. 

If both readings are very low, or if both readings ° 

are very high, the diode is defective. A good 

diode will give one low reading and one high 

reading. Check the othe:r two diodes in the heat 

sink in the same manner. 
To check a diode iounted in the end 

frame, connect one of the ohmmeter leads to the 

end frame, and the other ohmmeter lead to the 

diode lead (Figure 9-20), and note the reading. 

Then reverse the ohmmeter lead connections, 

and note the reading. If both readings are very 

  

        

low, or if both readings are very high, the diode OHMMETER OHMMETER 
is defective. A good diode will give one low 

reading and one high reading. Check the other FIGURE 9-20. CHECKING DIQDES 

two diodes in the end frame in the same manner. 

Test Lamp Method: An aitemate method of checking the diodes is to use a test lamp of not 
more than 12-volts in place of the chmmeter. 

CAUTION 

Do not use 110-volt test lamps to check diodes. 

With the stator disconnected, connect the test lamp leads across each diode as previously 

described first in one direction and then in the other. If the lamp lights in both checks, or fails to 

light in both checks, the diode is defective. When checking a good diode, the lamp will light in 
only one of the two checks. - 

Special Tester Method: Special testers are available which operate without disconnecting 

the stator. To use these testers, follow the tester manufacturer’s recommendations. 

9-30. Diode Replocement. To replace a diode, use a suitable tool to support the end frame or 
heat sink, and use an arbor press or vise to push the diode out. Also use a special tool which fits 

over the outer diode edge to push the diode in, and support the heat sink and end frame with a 
suitabie tool. 

NOTE 

Dicde replacement tools are available from various manufacturers 

normaily supplying tools and test equipment to the aviation in- 

dustry. 

ELECTRICAL SYSTEM 
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CAUTION 

Do not strike the diode. as the shock may damage the other diodes. 

9-51. Slip Ring Servicing. If the slip rings are dirty, they may be cleaned and finished with 400 grain or finer 
pollshlng cloth. Spin the rotor in a lathe, or otherwise spin the rotor. and hold the pollshmg cloth against the 
slip rings until they are clean. 

CAUTION 

The rotor must be rotated in order that the slip rings will be cleaned 
evenly. Cleaning the slip rings by hand without spinning the rotor 
may result in flat spots on the slip rings. causing brush noise. 

Slip rings which are rough or out of round should be turned in a lathe to .002 inch maximum indicator 
reading. Remove only enough material to make the rings smooth and round. Finish with 400 grain or fircr 
polishing cloth and blow away all dust. 

9-52. Bearing Replacement And Lubrication. The bearing in the drive end frame can be removed by 
detaching the retainer plate screws, and then pressing the bearing from the end frame. If the bearing is in 
satisfactory condition. it may be re-used, and it should be filled one-quarter full with Delco-Remy lubricant 
No. 1960373 before reassembly. 

CAUTION 

Do not overfill. as this may cause the bearing to overheat. Use only 
1960373 lubricant. 

To instalia new bearing, press in with a tube or collar that just fits over the outer race. It is recommended 
that a new retainer plate be installed if the felt seal in the retainer plate is hardened or excessively wom. 

The bearing in the slip ring end frame should be replaced if its grease supply is exhausted. No attempt 
should be made to re-lubricate and re-use the bearing. To remove the bearing from the slip ring end frame, 
press out with a tube or collar that just fits inside the end frame housing. Press from the outside of the housing 
towards the inside. 

To install a new bearing. place a flat plate over the bearing and press in from the outside towards the 
inside of the frame until the bearing is flush with the outside of the end frame. Support the inside of the frame 
with a hollow cylinder to prevent breakage of the end frame. Use extreme care to avoid misalignment or 
otherwise placing undue stress on the bearing. 

Saturate the felt seal with S.A.E. 20 oil. and then reassemble the felt seal and stee! retainer 

9-53. Brush Replacement. When the slip ring end frame assembly is separated from the rotor and drive end 
frame assembly. the brushes will fall down onto the shaft and come in contact with the lubricant. If the brushes 
are 10 be re-used. they must be thoroughly cleaned with a soft dry cloth. Also. the shaft must be thoroughly 
cleaned before reassembly. 

The brush springs should be inspected for any evidence of damage or corrosion If there is any doubt as 
to the condition of the brush springs. they should be replaced. 

ISSUED: 8/18/72 ELECTRICAL SYSTEM 
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To install new brushes, remove the 

brush holder assembly from the end frame by 

detaching the two brush holder assembly 

screws, [nstall the springs and brushes into 

the brush holder, snd insert a straight wire or 

pin into the holes at the bottom of the holder to 

retain the brughes (Figure 9-21). Then attach 

the brush holder assembly onto the end frame, 

noting carefully the proper stack-up of parts as 
shown in Figure 9-21. Allow the straight wire 

to protrude through the hole in the end frame. 

HOLE FOR PIN 

  

      
9-54. Heat Sink Replacement. The hest sink FIGURE 9-21. BRUSH HOLDER ASSEMBLY 

may be replaced by removing the “BAT' and 
“GRD'’ terminals from the end frame, and the screw attaching the condenser lead to the heat sink. 

During reassembly, note carefully the proper stack-up of parts as shown in Figure 9-22. 

9-55. Reasssmbly. Reassembly is the reverse of disassembly. Remember when assembling the 

pulley to secure the rotor in a vise oaly tight enough to pemmit tightening the shaft nut to 50-60 ft. 

1bs. If excessive pressure is applied against the rotor, the assembly may become distorted. 

To install the slip ring end frame assembly to the rotor and drive end frame assembly, remove the 

tape over the bearing and shaft, and make sure the shaft is perfectly clean after removing the 

tape. 
Insert a straight wire as previously mentioned through the holes in the brush holder and 

end frame to retain the brushes in the holder. Then withdraw the wire after the altemator has 

been compietely assembled. The brushes will then drop onto the slip rings. 
  

AT WITAL WASMERS 

  

    
  

FIGURE 9-22. EXPLODED YIEW OF HEAT SINK ASSEMBLY 
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i JUMPER LEAD ~ 3 RHE 

   

  

VOLTMETER 

DELCOTRON   

9-56. Output Check. To check the alternator 
on a test bench, make electrical connections 
as shown in Figure 9-23, operate at specified 

speed, and check for rated output as given in 

paragraph 9-57. Adjust the load rheostat, if 

R e 

  
  

FIGURE 9.23. CHECKING ALTERNATOR 
QUTPUT 

CAUTION 

necessary, to obtain the desired output. 

NOTE 

A special adapter which can be 

used for making connections to 

the alternator is available from 

tool companies and test equip- 

ment manufacturers normally sup- 

plying equipment to the aviation 

trade. 

Do not polarize altemator. 

9-37 Alternator Service Test Specifications. Delco-Remy specifications for 12-volt altemators 

installed as standard equipment on the PA-24-260 and PA-24-400 aircrait are as follows: 
  

  

  

  

    

Altemator 1100660 1100717 

Deico-Remy, Ref. Service Bulletin 1G-186. 1G-262 1G-186, 1G-262 

Field Current (80° F) ’ 
Amps 2.2-26 2.2-26 
Volts 12 12 

Cold Qutput 

Spec Volts 14.0 14.0 
Amps 23 25 
Approx. R P.M. 2000 2000 

Amps 63 63 
Approx. R.P.M. 3000 5000 

Hot Output 

Amps 70 70 
1       

  

3 B15 

ELECTRICAL SYSTEM 
ISSUED: 3/18/72



PIPER COMANCHE SERVICE MANUAL 

  

  

TABLE IX-l 

SUMMARY OF ALTERNATOR CHECKS 

  

  

  

  

  

COMPONENT CONNECTION READING RESULTS 

Rotor Ohmmeter from slip ring to shaft Ven low Groundec 
(Fig 917, 

110 volt test lamp from slip ring to shaft Lamp lights Grounded 

Ohmmeter across slip nngs Very high Open 

110 volt test lamp across slip rings Lamp fails to light Open 

Baitery and ammeter to slip rings. actoss Observe voltmeter and Compare with speci- 

slip rings ammeter readings fications in 1G-186 

for shorts 

Stator Ohmmeter {rom lead to frame Very low Grounded 

(Fig 919) 
110 volt test lamp from lead to frame Lamp lights Grounded 

Ohmmeter across each pair of leads Any reading very high Open 

110 volt test light across each pair of leads Fails to light Open 

Diode Ohmmeter across diode, then reverse Both readings very low Shorted 

(Fig 9-20) connections 

Both readings very high Open 

12 voit test lamp across diode, then reverse Lamp fails to light in both Open 

connections checks 

Lamp lights in both checks Shor:ed         
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9-358. Regulater. (Delco-Remy) 

9-359. Checking Regulator Circuit. Altemator failures may be caused by circuit misconnections, 

such asreversed 1sads or shorted or grounding of terminals with a screwdriver, etc. The following 

provides a means of locating circuit misconnections. It aiso covers the differeat types of regulator 

panel board circuit trace defects which indicate s certain type of wiring harness miscoanections. 

A burned circuit race on the regulator panel board is proof that a circuit misconnection exists, or 

occurred at some time. However, a misconnection will not always cause a bumed circuit trace 
even though circuit component failures have been caused. 

Before installing a new regulator, it is very important to make sure that no wiring circuit 

defects or wiring harness misconnections exist. If the wiring harness is defective, ot if miscon- 

nections exist, the aew regulator will fail too. Futhermore, repeated replacement of regulators 
wil] oaly result in repeated regulator failures, and this will continue until the circuit defect is 

corrected. 
To check the wiring harness for defects or misconnections before installing the new regu-. 

lator, observe the following procedure. 

NOTE 

Meter connections are made to the hamess connector that has been 

unplugged from the regulator. 

a. Check the altemator field resistance with an ochmmeter as shown in Step 1, Figure 9-24 and 

note the reading. Make sure the master switch is OFF. Readings of less than 2 ohms, or mote 

than 8 ohms indicate a defective field winding in the altemator or a defective wiring harmess. [f 

the reading is within the 2 to 8 ohm range, check the reading against the allowable resistance in 

the circuit which can be calculated by dividing the specified voltage for the alterator by the 
  

             

OHMMETER 

TYPICAL 
HARNESS BATTERY 

CONNECTOR 

JUMPER 
LEAD 

YOLTMETER 

FIGURE 9-24. VOLT - ONMMETER TEST FIGURE 9-25. JUMPER CONNECTION 
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current mating. The specified voltage and the 

current rating values are found in paragraph 

9-57. 
1. if the reading is the same as the cal- 

culsted vaiue, proceed to part b. 

2. If reading is much higher (iafinite) 

than the calculated value, proceed to part b. 

3. If reading is zero, check for a short 

between “NEG™” and ‘““FLD’’ leads, or for a 

grounded “FLD" lead. Circuit trace will be 
burned open between points A-A, B-B, or C-C, 

Figure 9-26. 

4. If reading is low, altemator field 

winding is shorted. Circuit trace may be bumed 

between poiats A-A, B-B, or C-C, Figure   

  

  9-26.   

FIGURE 9-26. REGULATOR CHECKS 

NOTE 

To expose the printed circuit for viewing, remove the bottom plate 

from the regulator, the three panel boerd attaching screws, the 

transistor attaching screws, and then separate the heat sink from 

the panel board. 

b. With switch tumed ON, connect voltmeter as shown in Step.2, Figure 9-24. Make sure posi- 

tive (+) and negative (=) voltmeter leads are connected as shown. 

c. lf meter reads battery voltage, disconnect lead at aiternator “F1’* (field) terminal. 

1. If reading is still battery voltage, wiring is not defective, and no more wiriag tests need 

be made. 
2. If voitage reading is zero, the ‘NEG’ and “FLD’’ leads are reversed. Circuit trace 

will be burned open between points A-A, B-B, or C-C, Figure 9-26. 

d. If meter reads zero voltage, disconnect lead at altemator ‘‘F1’’ (field) terminal, and connect 

a jumper lead from this lead to the battery positive (+) post. See Figure 925, 

1. If meter now reads battery voltage, the '‘POS’* and ‘“FLD' leads are reversed. This 

misconnection alone will not cause the circuit trace to be burned open. 

2. If meter now reads backwards, altemator field terminal is connected to regulatornegative 
termina), the positive line is connected to regulator field terminal, and regulator positive terminal 

is connected to negative side of circuit. Either the circuit trace will be burned between points 

C-C, D-D, or E-E, Figure 9-26; or the driver transistor will be open. In either case, the driver 

bias registor will have been overheated. 

e. If voltmeter reads backwards, disconnect lead at altemator ““F1”" (field) terminal. 

1. If meter still reads backwards, the *“POS’ and ‘“NEG”’ leads are reversed. The circuit 

trace may be bumed between points C-C, D-D, E-E, or F-F, Figure 9-26. The transient suppres- 

sion diode always will be open or shorted. 
2. If meter now reads zero, the positive line is connected to regulator ‘“NEG’’ terminal, the 

negative line is connected to the regulator “FLD” terminal, and the alternator ‘F1'’ (field) 

ELECTRICAL SYSTEM 
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terminal is connected 1o the regulator "POS™ terminal The circuit trace will be burned open between points 
F-F. Figure 9-26 

IMPORTANT 

For further assistance. follow the procedure in Delco-Remy Service 
Bulletin IR-273 when troubleshooting circuits containing lhlS 
regulator 

9-60. Relay. (Delco-Remy) 

9-61. Checking Relay. The relay is a protective device against high voltage that may appear in the electrical 
system. The relay will open the circuit 10 the alternator field winding if the system voliage should ever reach a 
pred=rermined value. When the circuit opens. the alternator voltage will be eliminated. The relay is designed 
so  :the battery will continue to hold the relay contacts open until the engine is stopped or the master switch 
is opened. The No. | terminal on the relay is connected to the master switch. and the No 2 terminal to the 
regulator “POS™ terminal. For connections. refer to the aircraft wiring diagram. 

With the relay remored from the aircrafl. an electrical check can be made on a test bench to determine if 
the relay i1s operating properiy 

  

  

BATTERIES       

FIGURE 9-27. RELAY TESTS 

ISSUED: 8/18/72 

CAUTION 

Do not remove the cover and attempt to 
make adjustments on this relay. If the 
assembly does not pass the following 
electrical check. discard the relay. If the 
relay does pass the following electrical 
check. it may be re-used 

a. Turn to the “open™ or maximum resistance posi- 
tion a 100 ohm variable resistor having a wattage rating of 
14 watts or above. 

b Connect this resistor with a voltmeter and two 12 
volt batteries in series to the relay as shown in Figure 9-27 

Connect the negative battery post to the relay base. and the 
positive battery post to the variable resistor. 

c. Slowly decrease the resistance and observe the 
maximum voltmeter reading obtained. This reading will 
be the voltage at which the contacts open. 

d. The contacts should open at 16-18 volts. If thev 
do not. discard the relay. 

ELECTRICAL SYSTEM 
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9-61a. Alternator and Alternator Components (Prestolite). 

9-61b. Description of Alternator. (Refer to Figure 9-27a.) The principal components of the alternator are the ‘ 

brush holder assembly (1), the slip ring end head (2), the rectifiers (3), the stator (4), the rotor (5) and the 

drive end head (6). 

a. The brush and holder assembly contains two brushes, two brush springs, a brush holder and 

insulators. Each brush is connected to a separate terminal stud and is insulated from ground. The brush holder 

assembly can easily be removed for inspection or brush replacement purposes. 

b. The slip ring end head provides the mounting for the rectifiers and rectifier mounting plate, 

output and auxiliary terminal studs, and the brush and holder assembly. The slip ring end head contains a 

roller bearing and outer race assembly and a grease seal. 

c. The rectifiers used in these units are rated at 150 peak inverse voltage (PIV) minimum for 

transient voltage protection. Three positive rectifiers are mounted in the rectifier mounting plate while the 

three negative rectifiers are mounted in the slip ring end head. Each pair of rectifiers is connected to a stator 

lead with high tempers e solder. The stator leads are anchored to the rectifier mounting plate with epoxy 

cement for vibration p .ction. 

d. The stator contains a special lead which is connected to the center of the three phase windings 

and is used to activate low voltage waming systems or relays. The stator has been treated with a special 

epoxy varnish for high temperature resistance. 

e. The rotor contains the slip ring end bearing inner race and spacer on the slip ring end of the shaft. 

The rotor winding and winding leads have been specially treated with a high temperature epoxy cement to 

provide vibration and temperature resistance characteristics. High temperature solder is used to secure the 

winding leads to the slip rings. 

  

       
  

Figure 9-27a. Exploded View of Alternator 

ELECTRICAL SYSTEM Issued: 8/18/72 ‘ 
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f The drive end head supports a sealed. prelubricated ball bearing in which the drive end of the rotor 
shaft rotates 

9-61c. Checking Alternator System. The ammeter is equipped to check the electrical output-input of the 
battery. Should the alternator show no output on the ammeter. check the alternator output and field thermo 
circuit protectors. and ammeter line fuses. If a further check of the ammeter shows no output from the 
alternator. check the alternator svstem. (Refer to Figure 9-27b.) 

Ascertain that the ammeter is operating properly 
Disconnect the battery lead (+) at the alternator 
Disconnect the field leads (F1 and F2) at the alternator. 
Ascertain that all electrical units are off and the battery is fully charged. 
Turn on the master switch 
To check the alternator output circuit. connect a voltmeter or 12 volt test light to the battery lead 

and to ground If a reading of approximately 12 volts registers on the voltmeter or the test ight lights. the 
battery circuit is operational Should there be no indication of voltage. trace back through the output circuit 
until voltage 1s indicated. ~ ~fer 1o Figure 9-27b } A component that allows no voltage 10 pass through it 
shouid be replaced. 

g  To check the field circuit. connect a voltmeter or 12 voit test light to each field lead and 1o ground. 
and separately check as follows 

1 A check of the Fi circuit will give a variable voltage. if any voliage is indicated on the voltmeter 
or if any filament glow is indicated on the test light. the circuit is operational 

2 The check of the F2 circuit should give a reading of approximately 12 volis or the test lamp 
should glow normally for an operational circuit 

3 Both the main and auxiliary field circuits may be checked in a like manner 
4 Ifindication shows a possible malfunction of the voltage regulator and before installing a new 

regulator. refer to Paragraph 9-61m For the overvoliage control. refer to Paragraph 9-61s 
h Il voltage is indicated at both the battery lead and field lead. the alternator should be checked for 

possible malfunction. refer to Paragraph 9-611 

—
~
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9-61d Adjustments. The onlyv adjustments necessary to maintain the alternator system is the adjustment ol | 
the voltage control on the voltage regulator A voltage of 14.2 volts.is maintained All other control adjust- 
ments are made at time of installation and need not be reset 

IMPORTANT 

Since the alternator and regulator are designed for use on onlv one 
polarity system. the following precautions must be observed when 
working on the charging unit. Failure 1o observe these precautions 
will result in serious damage to the electrical equipment 

a  When installing a battery. always make absolutely sure the ground polarity of the battery and the 
ground polarity of thu alternator are the same. 

b When connecting a booster battery. make certain to connect the negative battery terminals togethe: 
and the positive battery terminals together. 

¢.  When connecting a charger 10 the battery. connect the charger positive lead 1o the battery positive 
terminal and the charger negative lead to the batiery negative terminal. 

d  Never operate the alternator on open circuit. Make absolutely certain all connections in the circui 
are secure 

ISSUED: 8/18/72 ELECTRICAL SYSTENM 
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Figure 9-27b. Alternator and Starter Wiring System Schematic ( Prestolite) 
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e. Do not short across or ground any of the terminals on the alternator or regulator. 
f. Do not attempt to polarize the alternator. 
g.  External power should not be connected to or removed from aircraft with master switch on. 

9-6le. Overhaul of Alternator. When repairing the alternator, complete disassembly may not be required. In 
some cases it will only be necessary to perform those operations which are required to effect the repair. How- 
ever in this section, the complele overhaul is covered step-by-step to provide detailed 1nformanon on each 
operation. In actual service practice, these operations may be used as required. 

9-61f. Disassembly of Alternator. 
a.  Remove the two Number 10-24 screws holding the brush holder assembly in the slip ring end head. 

Remove the brush and holder assembly from the end head. 

b.  Remove the safety wire from the through bolts. Hold the pulley with a strap wrench and remove the 
pulley nut. The pulley must be removed with a puller. Remove the fan, woodruff key and spacer from the shaft. 

c.  Remove the four through bolts and tap the drive end head lightly to separate the drive end head and 
rotor as a unit, from the stator and slip ring end b-~d. 

d.  Remove the nuts, lock washers, flat wasi  : and insulators from the output and auxiliary terminal 
studs. Note carefully the correct assembly of the insulator washers and bushngs. Using the special tools shown 
in Figure 9-27c, support the end head and press out the three negative rectifiers. The end head can now be 
separated from the stator assembly. 

e.  To remove the slip ring end bearing and grease seal, it will be necessary to have a hook type or 
impact type bearing pulley as shown in Figure 9-27d. Do not remove the bearing unless replacement is 
necessary. 

  

    
  

      

Figure 9-27c. Removal of Rectifier Figure 9-27d. Removal of Slip Ring End Bearing 

ELECTRICAL SYSTEM 
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FIGURE 9-27¢. REMOYAL QF DRIVE FIGURE 9-27f. REMOYAL OF END 
END HEAD HEAD BEARING 

NOTE 

The inner race of the slip ring end bearing is pressed onto the 

rotor shaft. When bearing replacement is necessary, always re- 

place the compiete bearing assembly, including the inner race. 

f. To remove the drive end head from the rotor shaft, use a pulle: that grips on the bearing 

retainer plate as shown in Figwe 3-27e. Do not attempt to remove by supporting the end head 

and pressing on the shaft, as this may resuit in distortion of the end head or stripping of the 

tetainer plate screws. Remove the three retainer plate screws and press the bearing out of the 

end head. (Refer to Figure 9-27¢.) 

9-61g. Inspection And Testing Of Components. Upon completion of the disassembly. all parts 

should be cleaned and visually inspected for cracks, weat or distortion and any signs of over- 

hesting or mechanical interference. 
a. Rotor: The rotor should be tested for grounded or shorted windings. The ground test can 

be made with test probes, connected in series with a 110-volt test lamp, an ohmmeter or any type 

of continuity tester. (Refer to Figure 9-27g.) There must not be any coatinuity between the slip 

rings and the rotor shaft or poles. To test for shorted turns in the rotor winding, connect a volt- 

meter, ammeter and rheostat as shown in Figure 9-27h, or use an ohmmeter. Rotor current draw 
and resigtance are listed in the individual specification pages. Excessive current draw or a low 

ohmmeter reading indicates shorted windings. No current draw or an infinite ohmmeter reading 

would indicate an open winding. 
b. Rectifiers: A diode rectifier tester will detect and pinpoint open ot shorted rectifiers 

without going through the operation of discomnecting the stator leads. However, if a tester is not 

available, test probes and a No. 57 bulb, connected in series with a 12-volt battery, can be used 

in the following manner. Touch one test probe to a rectifier heat sink and the other test probe to 

ELECTRICAL SYSTEM 
ISSUED: 8/18/12 
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FIGURE 9-27g. TESTING ROTOR FIGURE 9-27h. TESTING ROTOR 
FOR GROUNDS FOR SHORTS 

a lead from one of the rectifiers in that heat sink. Then reverse the position of the leads. The 

test bulb should light in one direction and not light in the other direction. If the test buib lights 

in both directions, one or more of the rectifiers in that heat sink is shorted. To pirpoint the de- 

fective rectifier, the stator leads must be disconnected and the above test repeated on each 

rectifier. Open rectifiers can oaly be detected, when using the test buib, by disconnecting the 

stator leads. The test bulb will fail to light in either direction if the rectifier is open. 

c. Stator: The stator can be tested for open or grounded windings with a {2-volt test bulb, 

described in the rectifier section, or an ohmmeter, in the following manner. Separate the stator 

from the slip ring end head just far enough to insert a fold of rags or biocks of wood. In other 
words, insulate the stator from the end head. To test for grounded windings, touch one test bulb 

ot ohmmeter probe to the stator frame. If the test bulb lights, or the ohmmeter indicates con- 

tinuity, the stator is grounded. To test for open windings, conmect one test probe to the auxiliary 

terminal or the stator winding center conaection and touch each of the three stator leads. The 

test bulb must light, or the ohmmeter must show continuity. Due to the low resistance in the 

stator windings, shorted windings are almost impossible to locate. However, shorted stator 

windings will usually cause the alternator to ‘“‘growl’’ or be noisy during operation and will 

usually show some signs of overheating. If all other electrical checks are normal and the al- 

ternator fails to supply its rated output, the stator should be replaced to determine whether or 
not it is the faulty componant. 

d. Bearings and Sealis: Whenever the alternator is overhauled, new bearings and oilor grease 

seais gre recommended, even though the bearings and seals appear to be in good condition. A 
faulty seal can cause as alternator to fail within a very short period of time. 

ELECTRICAL SYSTEM 
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FIGURE 9-27i. INSTALLATION OF FIGURE 9-27i. INSTALLATION OF 
BEARING RECTIFIER 

9-61h. Assembly Of Alteractor. 

a. Press the ball bearing into the drive end head using a flat block approximately two inch 

square so that the pressure is exerted on the outer race of the bearing. Install the retainer plate. 

With the snap ring and retainer cup in place on the rotor shait, use a tool that fits over the shaft 

and against the inner bearing race, and press uatil the inner bearing race is aguinst the snap ring 
retainer cup. (Refer to Figure 9-27i.) 

b. Carefully install the rectifiers in the slip ring end head or rectifier mounting plate by 

supporting the unit and using the special tools illustrated in Figure 9-27j. 

CAUTION 

Use an atbor press, do not hammer. Reconnect the stator leads 

to the rectifiers. When soldering these coanections, use pliers 

as a hest dam on the lead between the soider joint and the recti- 

fier. Too much heat wiil damage the rectifiers. 

c. Reassemble the rectifier mounting plate studs and insulators, making sure they are in the 

correct order. (Refer ro Figure 9-27k.) 

d. After the slip ring end head is compietely assembled, the stator and rectifier leads must 

be secwed to the rectifier mounting plate with epoxy. Make sure the stator leads are positioned 

so that they do not interfere with the rotor. 

e. Install the slip ring end bearing and oil seal. Make sure the lip of the oil seal is toward 

the bearing. Correct assembly of bearing, seal, inner race and spacer is shown in Figure 3-271. 
f. Assemble the alternator and install the through bolts. Spin the rotor to make sure there 

is no mechanical interference. Torque the through bolts to 30 to 35 inch pounds. Safety wire 

ELECTRICAL SYSTEM 
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PIGURE 9-27k. TERMINAL ASSEMBLY FIGURE 9-271. SLIP RING END 
BEARING ASSEMBLY 

shouid be installed after the unit has been bench tested for output. Install spacer. woodruff key, 

fazn, pulley, lock washer and nut, Torque the nut to 35 foot pounds, using a strap wrench to hold 

the pulley. Do not install the blast tube assembly until after the unit has been bench tested. 
g. Install the brush and holder assembly and retaining screws. Spin the rotor and check for 

interference between the brush holder and rotor. Check across the field terminals with an ohm- 

meter. The ohmmeter must indicate the amount of rotor resistance listed on the individual speci- 

fications page. 
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FIGURE 9-27m. TESTING ALTERNATOR 

9=61i, Testing Of Alternater. 
a. Wiring connections for bench testing 

the alternator are shown in Figure 9-27m. 

Refer to the individual specification pages 
for output test figures. Adjust the carbon 

pile, if necessary, to obtain the specified 
voltage. 

b. After bench testing the alternator, in- 

stall the safety wire and blast tube and 

install the alternator on the engine. 

NOTE 

Always refer to the wiring dia- 

gram. Figure 9275, when in- 

stalling the alternator or testing 

the alternator. 

ELECTRICAL SYSTEM 
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FIGURE 9-27n. BRUSH INSTALLATION FIGURE 9-270. INTERNAL WIRING 
DIAGRAM 

9-61j Precautions. The following precautions are to be observed when testing or servicing the electrical 
system 

a Disconnect the battery before connecting or disconnecting test instruments (except \oltmeter) or 
before removing or replacing any unit or wiring Accidental grounding or shorting at the regulator. alternato, 
ammeter or accessories. will cause severe damage to the units and or wiring . 

b The alternator must not be operated on open circuit with the rotor winding energized 
c Do not attempt to polarize the alternator. No polarization is required Any attempt to do so may 

result in damage to the alternator. regulator or circuits 

d  Grounding of the alternator output terminal may damage the alternator and or circuit and 
components 

e Reversed battery connections may damage the rectifiers. wiring or other components of the 
charging system Battery polarity should be checked with a voltmeter before connecting the batters Most 
aircraft are negative ground 

f If a booster battery or fast charger is used. its polarity must be connected correctly to present 
damage 1o the electrical system components 

9-61k  Alternator Nomenclature. 
a. Bearings These units have a sealed ball bearing at the drive end and a two-piece roller bearing at 

the slip ring end The inner race is pressed onto the rotor shaft and the rest of the bearing is in the slip ringend 
head When the unit is assembled. the inner race aligns with the bearing. When the bearing s replaced. the new 
inner race must be instalied on the rotor shaft. 

b Lubrication, The slip ring end bearing should be lubricated whenever the alternator is dis- 
assembled The bearing should be thoroughly cleaned and repacked with Shell Alvania No. 2 oranequivalent 
bearing lubricant The cavity behind the bearing should be packed one-third to one-half full with the same 
lubricant 

c Brushes. These units have a separale brush holder assembly that is instalied after the 
alternator has been assembled. The brush holder has a small hole that intersects the brush 

ISSUED: 8/18/72 ELECTRICAL S\’STE. 
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cavities. Use a pin or a piece of wire. as shown in Figure 9-27n, to hold the brushes in the holder during 
assembly. Remove the pin after the brush holder retaining screws have been tightened Make a 
continuity check to be sure the brushes are seated against the slip rings. 

d. Drive Pulley: Torque the drive pulley retaining mut to 35 foot pounds. 

e. Ventilation: The 8400 series units use a slip ring end cover that has a hose type connec- 

vion for air pressure ventilation. Remove this cover when bench testing the alternacor. 

9—611. Alternator Service Test Specificotions. Prestolite specifications for the 12-volt alter- 

nator installed as standard equipment on PA-24 airplanes are as follows: 

  

  

  

  

  

  

! Alternator Model ALX8403 

Voltage 12-volts 

Rated Output 70 amperes 

i 
i Ground Polarity Negative 

Rotation Bi-Directional 

Rotor: 

Current Draw (77° F) 2.9to 3.3 amps : 12.0-volts 

Resistarce (77° F) 3.7 to 4.1 obms   
  

Output Test (77° F): 

Volts 

Amperes Qutput 

Field Amperes 

Alternator RPM 

—
   

3 G5 

13.0 14.2 
10.0 71.5 

2.85 3.15 

1780 min. 5000 min. 

L
 
..
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9-61m. Regulator (Prestolite). 

9-61n. Regulater Components. Altermator output voitage can, within the limits of the design 
capability of the alternator, be controlled by properly verying the average level of current Row 
in the rotor winding and the Prestolite full electronic solid state regulator is well suited for this 
purpose. The Prestolite alternator, due to its design, has sell-limiting current characteristics 
and needs no current-limiting unit in the regulator. . 

a. Transistor: The transistor is an electronic switch which can turn on and turn off the flow 

of current in an electric circuit. It has no mechanical or moving parts to wesr out. 
b. Rectifier Diode: The rectifier diode will pass current in one direction only (forward 

ditection); and in this regpect, it may bs compared to a one-way check valve, 
c. Zener Diode: The Zener dicde, in addition to passing current in the forward direction, 

will pass current in the reverse direction only when a particular vaiue of voltage is applied in 
the reverse direction. It is this Zener action which makes it adaptable for use as a voltage 
sensing device in the regulator. 

d. Resistor: The resistor is a device which is used to limit current flow. 

9—6lo. Operation Of Regulater. (Refer to Figure 9.27p.) 
a. When the alternator switch is turned on, battery voltage is applied to the “‘I'' terminal of 

the reguiator. 

b. The npn (negative-positive-negative) power transistor, T3, is turned on by curment flow 
from the ignition terminal through R6 and the collector emitter junction of T2 through D2 through 
the base emitter junction of T3 to ground. 

c. Whenever the power transistor, T3, is on (T2 is also on and T1 is off), current will flow 
from the ignition terminal through the field winding, through the collector . emitter of T3 to 
ground. 

d. With the ignition switch on, current will flow from the *‘I'' terminal regulator ground through 

a voltage dividing network consisting of R1, R2 and P1. This network determines the system 

operating voltage relative to the Zener diode, Z1, reverse conducting voltage. 

e. When the system voltage connected to ‘I’ terminal reaches a value at which the Zener 

diode connected to the divider network conducts, current will flow from the ““I'" terminal through 

R1 through Z1 and through the base emitter junction of T1 to ground. This causes the collector 

emitter junction of T1 to conduct which diverts the base current of T2 flowing from “I'’ terminal 

through R4 to ground. turning off T2 which tums off T3, de-energizing the rotor winding; then, 
when the alternator output voltage falls to a value which permits Z1 to cease conduction, T1 will 
turn off which turns on T2 and T3, re-energizing the rotor winding. 

f. This sequence is performed so rapidly that the rotor current average appears as a value 

usually less than full rotor current depending on rotor RPM and system load connected. 

€ Each time the power transistor, T3, is turned off, current flow in the rotor winding is 
reduced. This causes the rotor magnetic field to collapse which would generate high voltage at 
the power transistor. T3, if a path were not provided so that the field current can decay at a 
slower rate. The field suppression diode, D1, provides this path. thus protecting the system and 
regulator from possible damage. 

h. Temperature compensation is flat which means the regulator will hold the alternator out- 
put voltage constant with temperatute increase or decrease after initial warm-up. 

i. The Prestolite solid state regulator uses three npn silicon transistors. 

ELECTRICAL SYSTEM 
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FIGURE 9-27p. REGULATOR DIAGRAM 

j. Capacitor, C1, is used to filter ripple and alternator diode switching spike when oper- 

ating batteryless. 

k. Neon lamp, L1, provides transient voltage orotection acting as a surge suppressor. 

1. Control P1 is used to provide a limited range of voltage adjustment. 

9-61p. Preparstion For Testing. 

CAUTION 

Do Not interchange Regulator Leads. This will destroy regulator 
and void warranty. 

a. The aircraft technician ot other eiectrical systems specialist. must disconnect :he battery 

before connecting or disconnecting a test ammeter or other test equipment or before making 
wiring changes in the electrical system. 

5. When a voltmeter only is to be used for circuit testing, the battery need not be discon- 

nected, provided caution is used when connecting or disconnecting the voltmeter. 

c. When installing a battery in an aircraft. be sure that the battery negative terminal is in a 

position so that this terminal can be connected to the battery ground cable for negative ground 
systems. 

d. The regulator, when installed in an aitcraft, should be mounted on a metal area. and in a 
piace where it will not be subjected to excessjve emperature. 

e. To insure a good regulator ground. a permanent ground lead should be connecied between 

the regulator mounting bolt and the alternator frame. 

f. The alternator does not need to be polarized: therefore. never connect ground. even mo- 

mentarily, to either the regulator field terminal or to the alternator field terminais. Do 10t inter. 

chenge [ and F leads to regulator as this will destroy the regulator. 

ELECTRICAL SYSTEM 
iSSUED: 8/18/72 

307  



PIPER COMANCHE SERVICE MANUAL 
  

g The alternaror should be in good condition a3ad capable of producing full outpur, and the 

alteracor drive belt must be adjusted cight enough to prevent slippage. R:fermpu:pph”lfor‘ 

methods of checking beit teasions. 

h. The battery must be in good condition and should be fully charged. 

i. The voltmeter and ammeter should be of the best quality and should be accurate. 

j. A carbon-pile connected across tha battery may be used to load the charging circuit while 
testing the regulator. 

9-61q. Testing Regulator. 

a. The procedure for testing the reguiator, whether on the airplane or on the test bench, 

remains the same. Connect test meters as shown in Figure 9-27q. 

5. All circuit connections should be clean and tight. This includes the test instrument con- 

nections which must not come loose or open the charging circuit at any time while the system 

is operating. 

c. The voitmeter will not indicate the true regulator setting until the regulator has been 

operating in the charging system or on the test bench for at least one minute, at a charge rate of 
from 10 to 15-amperes. 

d. Connect the voitmeter and the ammeter as shown in Figure 9-27q. Start the engine and 

adjust its speed to obtain 3,000 to 4,000 aitercator RPM. Turn on accessoties as needed 1o es- 

tablish 10 to 15-ampere electrical load, or use a carbon-pile across the battery to obtain this 
charge rate. 

e. After one minute operating time, check the regulator operating voltage as indicated by the 

voltmeter. Refer to Alternator Service Test Specifications, paragraph 9611, for the correct oper- 

ating voltage. The operating voltage is shown for the ambient temperature in which the regulator 

is operating. 

f. If the voltmeter reading indicates that the operating voltage is not within limits, lift the 

plastic plug from top of regulator and adjust the voltage to the desired value. Replace the plug 

after adjustment. Before condemning the regulator, recheck the alternator and the battery; making ’ 

sure that they are in good condition. Recheck 

all circuit connections and all wiring for un- l 

i 
| 
| 

| 
i 
| 

  

wanted resistance (voltage drop test). Recheck 

the voltmeter for accuracy and repeat the 

entire operating test. 

9~61r. Adjusting Regulater. 

a. Adjustment: These units have an ex- 
ternal adjustment located under the plastic 

plug on top of the regulator. The regulator has 

an adjustment spread ranging from 13.0-volts 

to 15.0 volts. Output is increased by turning the 

adjustmen: clockwise. 

b. Operating Voltage: The regulatorshould i 
be adjusted to 14.2-volts when controlling a ey 

load of 10 to 15-amps after one minute oper- TONT voutiren _— | 

ation. These units are not affected by ambient 1 

  

     
  

      

  

     
‘_o']\“'.“ 

- = 
  

smiTen 
        temperatures. The voltmeter must be connected 

from the ‘'I' or switch temminal to ground. 

FIGURE 9-27q. TESTING REGULATOR 
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FIGURE 9-271. APPLICATION OF FIGURE 9-27s. TESTING OVERVOLTAGE 
OVERYOLTAGE CONTROL CONTROL 

c. Caution Notes: 

1. Use only with ingulated (ungrounded) field altermnators. 

2. Regulator base must have a good ground coanection 

3. Do not connect ground power o aircraft until voltage regulator ‘‘I'’ terminal has been 
disconnected from electrical system. 

4. Do not (even momentarily) connect the two voitage regulator terminals together. 

5. Do not connect battery into system with volarity reversed. 

6. Do not force the voltage adjustment screw. 

7. Thia is a sealed unit and not repairable. Replace with a new unit. 

9-61s. Overvoltage Contrel. 

9~61t. Purpose And Operation. 

a. The overvoitage control is used to protect electrical circuits and electronic equipment 

from excessive voltage in the event of a charging circuit malfunction. 

b. The overvoltage conmtrol consists of a mechanical relay and a solid state triggering de- 
vice. The solid state triggering device activates the mechanical relay, when the volitage reaches 

a preset value, thereby opening the relay contacts and disconnecting the field circuit of the alternatot 

¢. The relay contacts will remain open uatil the alternator switch is turned off. Figure 9-27¢ 

illustrates the overvoitage control connected in a tvpical Prestolite insulated fieid aiternator. 

9~61u. Test Procedure. Connect the reiay as shown in Figure $-27s. Use a 100-ohm potenti- 

ometer of 15-watt rating, or more, to adjust the voltage. The voltmeter is used to read the voitage 

until the relay opens. at which time the voltmeter reading will drop to zera. See tabulation for 

voltage reading. Test figures are at 75 degrees Fahrenheit. These units ate not adjustable. Re- 

place the overvoltage control if it does not test to specifications. 

Relay contacts open between 16.2 and 16.8-volts. Use 18 or 24-volts to test. 

ELECTRICAL SYSTEM 
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9-62. Cranking Motors. (Delco-Remy) ‘ 

9-63. General. When the cranking motor switch is closed. the armature begins to rotate The drive pinion. 
being a loose fit on the drive sleeve located on the armature shaft, does not pick up speed as fast as the 
armaiure Therefore. the drive pinion. having internally matched splines with respect to the splines drive 
sleeve. moves endwise on the shaft and into mesh with the flywhee! As the pinion hits the pinion slop itbegins 
1o rotate with the armature and cranks the engine. 

When the engme starts. the flywheel begins to spin the pinion faster than the armature Agam because 
of the splined action of the pinion and drive sleeve assembly. the pinion backs out of mesh with the fty whee! 
ring gear protecting the armature from excessive speeds. 

Some Bendix drives incorporate a small anti-drift spring between the drive pinion and the pinion stop 
which prevents the pinion from drifting into mesh when the engine is running. Others use a small anti-drift pin 
and spring inside the pinion which provides enough friction to keep the pinion from drifting into mesh 

Never operate the motor for more than 30 seconds without pausing for two minutes to allow it to cool 

9-64 Checking Cranking Motor. Several checks. both visual and electrical. should be made in a defectirve 
cranking circuit to isolate trouble before removing any unit Many times a component is removed from the 
aircraft only to find it is not defective after reliable tests. Therefore. before removing a unit in a defective 
cranking system. the following checks should be made 

a Determine the condition of the battery 

b Inspect the wiring for frayed insulation or other damage Replace any wiring that is damaged 
Inspect all connections 1o the cranking motor. solenoid or magnetic switch. ignition switch or any other 
control switch. and battery. including all ground connections Clean and tighten all connections and wiring 
as required Many engine manufacturers specify allowable voltage drops in the cranking circuit For this 
information. refer to the engine manufacturers shop manual ’ 

c Inspect all controf switches and the ignition switch. to determine their condition. Connect a jumpe 
lead around any switch suspected of being defective If the svstem functions properly using this method. repair 
or replace the bypassed switch 

d.  If specified battery voltage can be measured at the motor terminal of the cranking motor. alloning 
for some voltage drop in the circuit and the engine is known to be functioning properly. remove the motorand 
follow the test procedures 

9-65 Test And Maintenance Of Cranking Motor. (Delco-Remy) 

9-66 Inspection. With the cranking motor removed from the engine. the pinion should be checked for 
freedom of operation by turning it on the screw shaft The armature should be checked for freedom of 
operation by turning the pinion Tight. dirty. or worn bearings. bent armature shaft. or loose pole shoe screw 
will cause the armature to drag and it will not turn freely 1f the armature does not turn freely the motor should 
be disassembled immediately. However. if the armature does operate freelv. the motor should be given 
electrical wests before disassembly (Refer to Paragraph 9-73 ) 

9-67 Checks. 

ISSUED: 8/18/72 ELECTRICAL SYSTE. 
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9—68. No-Load Test Check. (Refer to Figure 
9-27t) Comnect the cranking motor in series 

with a fully charged battery of the specified 

voltage, an ammeter capable of reaeding several 

hundred amperes, and a variable resistance. 

Also connect a voitmeter as illustrated, {rom 

“ the motor terminal to the motor frame. An r.p.m. 
indicator is necessary to measure armature 

speed. Obtain the specified voltage by varving 

the resistance unit. Then read the current draw 

and armature speed and compare these readings 

with the values listed in the published speci- 
fications. Interpret the test results as follows: 

a. Rated cument draw and no-load speed 

indicate normal condition of the craoking motor. 

b. Low free speed and high current draw 

indicate: 

FIGURE 9-27t. NO-LOAD TEST 1. Too much friction~tight, dirty, or 

loose pole shoes allowing armature to drag. 

2. Shorted armature. This can be further checked on a growler after disassembly. 

3. Grounded armature or fields. Check further after disassembly. 

c. Failure to operate with high current draw indicates: 

1. A direct ground in the terminal or fields. 

2. “Frozen'’ bearings (this should have been determined by tuming the armature by hand). 

d. Failure to operate with no current draw indicates: 

1. Open field cireuit. This can be checked after disassembly by inspecting internal con- 

nections and tracing circuit with a test lamp. 

2. Open armmature coils. Inspect the commucator for badly bumed bars after disassembly. 

3. Broken brush springs, worn brushes, high insulation between the commutator bars or 

other causes which would prevent good contact berween the brushes and commurtator. 

e. Low no-load speed and low current draw indicate: 

1. High internal resistance due to poot connections, defective leads, dirty commutator and 

causes listed under (d). 

f. High free speed and high current draw indicate shorted fields. If shorted fields are sus- 

pected, replace the field coil assembly and check for improved performance. 

  

              

  

    
  

9-69. Lock-Torque Test Check. (Refer to Figure 9-27u.) The lock-torque test requires the equip- 

ment illustrated. A variable resistance with a high current capacity should be used. The cranking 

motor should be securely mounted and a brake arm hooked tothe drive pinion. Use extreme caution 

during this test to make sure the end of the brake are does not slip off of the pinion when current 
is applied. When specified cument is applied, the torque can be computed from the reading on the 

scale. A one foot brake arm will directly indicate pound-feet, Compare the pound-feet of torque 

.as read on the scale with that listed in the published specifications. If the torque is low, the 

motor must be disassembled for further tests and repair. 

9-70. Disassembly. If the motor does not perform in accordance with published specifications. 

it may need to be disassembled for further testing of the components. Normaily the cranking motor 

ELECTRICAL SYSTEM 

ISSUED: 8/18/72 
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should be disassembled only so far as is necessary 

to make repair or replacement of the defective 

parts. As a precaution, wear safety glasses when 

disassembling the cranking motor. Following are 

general instructions for disassembling a typical 

Bendix drive cranking motor: 

     
   

    

     

BATTERY 

AMMETER 

VARIABLE 
RESISTANCE 

a. Remove the cover band, if present, 

and detach the field coil leads from the brush 

holders. 

b. If gear reduction, remove the drive 

housing, and reduction housing. 

c. Remove the bolts atiaching the drive ~ 

housing and commutator end frame to the field Al = \ 

frame assembly. Discard the tang lock washers. /NS 
d. Separate the commutator end fram- E—/// 

armature assembly, field frame, and dri .| cranking 

housing. uoroR 

e. Remove and disassemble the drive 

from the armature shaft by first identifying the type Figure 9-27u. Lock-Torque Test 

Bendix drive and then following one of the guides 

below: 

  

    

      

   

GROUND 

  

   
BRAKE ARM 

STALL POSITION OF BRAKE AHMJ 

12" ey     
  

1. Standard Bendix Drive, remove the head spring screw and slip it off of the armature shaft. 

2. Folo-Thru-Bendix Drive, push in the outer anchor plate so the pilot screw or pin can be 

removed. 

NOTE 

Some Folo-Thru Drives use a rubber cushion in place of a drive spring. To 

remove from shaft, screw pinion out to drive position, then force pin from 

shaft through screw sleeve holes. 

CAUTION 

Do not disassemble this drive, service is by complete replacement. 

9-71. Component Inspection And Repair. 

a. Brushes and Brush Holders - Inspect the brushes for wear. If they are worn down to one-half 

their original length, when compared with a new brush, they shouid be replaced. Make sure the brush holders 

are clean and the brushes are not binding in the holders. The full brush surface should ride on the commutator 

with proper spring tension (refer to test specification) to give good, firm contact. Brush leads and screws 

should be tight and clean. 

b. Amature - The armature should be checked for short circuits, opens, and grounds: 

1. Short circuits are located by rotating the armature in a growler with a steel strip such as a 

hack saw blade held on the armature. The steel strip will vibrate on the area of the short circuit. Shorts 

between bars are sometimes produced by brush dust or copper between the bars. Undercutting the insulation 

will eliminate these shorts. 

2. Opens - Inspect the points where the conductors are joined to the commutator for loose 

ELECTRICAL SYSTEM Revised: 8/15/98 
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connections. Poor connections cause arcing and buming of the commutator. If the bars are not 

badly burned, resolder the leads in the riser bars and tum the commutator down in a lathe, Then 
undercut the insulation between the commutator bars 1/32*. 

3. Grounds inthe ammature can be detected by the use of a test lamp and prods. If the lamp 
lights when one test prod is placed on the commutator and other test prod on the armature core or 

shaft, the armature is grounded. If the commutator is wom, dirty, out of round, or has high insu- 
lation, the commutator should be tumed down and undercut as previously described. . 

¢. Field Coils — The field coils should be checked for grounds and opens using a test lamp. 

1. Grounds - Disconnect field coil ground connections. Coanect one test prod to the field 

frame and the other to the field connector. If the lamp lights, the field coils are grounded and 
must be repaired or replaced. 

2 Opens - Connect test lamp prods to ends of field coils. If lamp does not light, the 
field coils are open. 

If the field coils need to be removed for repair or teplacement, a pole shoe spreader and 

pole shoe screwdriver should be used. Care sh-uld be exercised in replacing the field coils to 

prevent grounding or shorting them as they a1 .ghtened into place. Where the pole shee has a 

long lip on one side, it should be assembled in the direction of amature rotation. 

9-72. Reassembly. To reassemble the motor follow the disassembly procedures in reverse. 
lastall new tang lock washers where removed. 

CAUTION 

If Folo-Thru drive is manually rotated to locked position, do not 

attempt to force it in a reverse direction. Proceed to install with 
pinion meshing with flywheel. When engine starts, the drive will 

return to the demeshed position. 

9-73. Cranking Mater Service TestSpecificatiens. Delco-Remy specificationsfor 12 voltcranking 

motors instajled as standard equipment on the PA-24 aircraft are as follows: 

  

  

  

Motor Model 1109511 1109689 1113471 
1109679 1109673 
1109688 
1109695 

Delco-Remy, Ref. Service Bulletin 1M-110 1M-110 1M-110 

Min. Brush Tension 24 oz. 24 oz. 80 oz. 

  

No Load Test 

Volt 10.6 11.3 11.5 
Min Amps 50 
Max. Amps 60 63 70 
Mia. R.P.M. 3000 4000 1400 
Max. R.P.M. 2200             

ELECTRICAL SYSTEM 
ISSUED: 5/1/65 
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Lock Test 
Amps 300 570 500 

Min. Torque, Ft.-Lbs. 18 275 64 
Approx. Volts 7.3 63 3.4       
  

9—74. Starting Metors {Prestolite). 

9—75. Description. The gear reduction starting motor consists of six major components: The 

Commutator End Head Assembly, The Amature, The Frame and Field Assembly, The GearHousing, 

The Pinion Housing, and The Bendix Drive Assembly. Refer to Figure 9-29a. 

9-76. Operation. When the starting circuit is energized, b ry current is applied to the starting 

motor teminal. Current flows through the field coils, creating a strong magnetic field. At the 

same time, current flows through the brushes to the commutator, through the armature windings to 

e C.E HEAD ASSY. 
- BRUSH SET 

SRUSH SPRING SET 
COVER BAND 
SEALED BALL BEARING 
ARMATURE BAUSH SET 

CEDLE SEARING 
FRAME & FIELD ASSY. 
GEAR HOUSING ASSY. 

  

  

   

     
   

    

¢ 

   

    

ETAINER PLATE 
- 
GEAR 
NEEDLE BEARING . 

/'/\-ée/ 
ENDIX DRIVE 

BENDIX DRIVE SHAFT 
PINION HOUSING ASSY.——e 
BRONZE BEARING     
  

FIGURE 9-29e. EXPLOLED VIEW OF GEAR REDUCTION STARTING MOTOR 

ELECTRICAL SYSTEM 
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ground. The magnetic force created in the ammature combined with that created in the fieid wind- 
ings begins to turn the ammature. 

The gear cuton the drive end of the armature shaftextends through the gear housing, where 

it is supported by a rollec bearing. The gear mates with the teeth of the reduction gear that drives 
the Bendix shaft. The shaft is keyed to the reduction gear. The Bendix drive is held in position 

on the shaft by a “spirol’ pin. The shaft is supported in the gear housing by a closed end roller 

bearing and in the pinion housing by a graphitized bronze besring. . o 
When the armature turns the reductios gear, the Beadix drive pinion meshes with the fly- 

wheel ring gear by inertia and action of the screw threeds within the Bendix sieeve. A detent pin 

engages in a notch in the screw threads which prevents demeshing if the engine fails to start 

when the starting circuit is de-energized. 

When the engine reaches a predetermined speed, centrifugal action forces the detent pin 
out of the notch in the screw shaft and allows the pinion to demesh from the flywheel. 

9-77. Maintenance. The starting circuit should be inspected at regu.. - intervals, the frequency 

of which should be determined by the amount of service and conditions under which the vehicle 

is operated. It is recommended that such inspection be made at least twice a year and include 

the following: 

a. The battery should be checked with a hydrometer to be sure it is fully charged and filled 

to the proper level with approved water. A load test should be made to determine battery con- 

dition. If dirt and corrosion have accumulated on the battery, it should be cleaned with a solution 

of baking soda and water. Be sure none of the solution enters the battery cells. 

b. The starting circuit wiring should be inspected to be sure that all connections are clean 

and tight and that the iasuiation is sound. A voltage loss test should be made to locate any high- 

resistance connections that would affect starting motor efficiency. This test is made with a low- 

reading voltmeter while cranking the engine or at approximately 100 amperes, and the following 

limits should be used: 

1. Voitage loss from insulated battery post to starting motor terminal - 0.3-volt maximum. 

2. Voltage loss from battery grouad post to starter frame - 0.1-volt maximum. 

NOTE 

If voltage loss is greater than the above limits, additional tests 
should be made over each part of the circuit to locate the high- 

resistance connections. 

c. No lubrication is required on the starting motor except at the time of overhaul. Then lubri- 

cate the entire shaft under Bendix Drive, fill grooves in amature shaft at drive end and pack 

gear box with 1.3 to 2.0 ounces of Lithium Scap Base Grease 71925 Molytex ‘‘O'’ or equivalent. 

d. The starting motor should be operated for a few seconds with the ignition switch off to 

make sure that the pinion engages properly and that it tums freely without binding or excessive 

noise. Then the engine shouid be started two or three times to see that the pinion disengages 

properly when the engine is turned off. 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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9-78. Overhaul. If during the above inspection any indication of starting motor difficulty is 

noted, the starting motor should be removed from the engine for cleaning and repair. 

9-79. Removal. To remove the stating motor from the engine, first disconnect the ground cable 

from the battery post to prevent short circuiting. Disconnect the lead from the starting motor 

terminal, then take out the mounting bolts. The motar can then be lifted off and taken to the 

bench for overhaut. 

9-80. Disassembiy. 
a. Remove the frame screws from the commutator end head and pull end head and armature 

from frame. Lift the brushes and lock in elevated position with brush springs. Use a puller to re- 

move the end head from the armmature. Use a special bearing puller to remove the sealed ball 

bearing from the armature shaft. 

b. Remove the frame screws that secure the gear housing to the frame. Rem . bolts and 

nuts holding the gear housing to the pinion housing and separate the two units. Pull Bendix shaft 

from pinion housing. Do not lose the stee! spacer that is located on the pinion end of the shaft. 

Remove reduction gear, woodruff key and steel spacer from shaft. 

c. Tum the Bendix pinion until it locks in the extended position. Locate **spirol’” pin and 

use a punch to remove. Slide drive assembly off the shaft. Do not attempt to disassemble the 

drive and do not dip it in cleaning solvent. 

d. To remove the roiler bearings from the gear housing, use an arbor press and the correct 

bearing arbor. DO NOT HAMMER OUT. Each part should be cleaned and inspected for excessive 
wear or damage Bearings should be checked for proper clearance and evidence of roughness or 

galling. Oil and dirt should be removed from insulation and the condition of the insulation checked. 

9-81. Brushes. Check the brushes to see that they slide freely in their holders and make fuil 

coatact on the commutator. If wom to half their original length or less, they should be replaced. 

9-82. Armaturs. 

a. Check the commutator for useven wear, excessive glazing or evidence of excessive arcing. 

If only slightly dirty, glazed or discolored, the commutator can be cleaned with 00 or 000 sand- 

paper. 1f the commutator is rough or wom, it should be turned in a lathe. Refer to Figure 9-29b. 

The amature shaft should be inspected for rough bearing surfaces and rough or damaged splines. 

b. Tao test the armature for grounds, a set of test probes connected in series with a 110-volt 

light should be used. Touch one probe to a cammutator segment and the other to the armature 

core If the test lamp lights, the armature is grounded and should be repiaced. 

c. To test for shorted armature coils, a growler is used. (Refer to Figure 9-29¢.) The ama- 

ture is placed on the growler and slowly rotated by hand while a steel strip is held over the core 

so that it passes over each armature core slot. If a coil is shorted, the steel strip willvibrate. 

d. A quick check for opens can be made by inspecting the trailing edge (in direction of ro- 

tation) of the commutator segments for excessive discoloration. This condition indicates an open 
circuit. 

ELECTRICAL SYSTEM 

ISSUED: 8/18/72 
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FIGURE 9-29b. TURNING STARTING FIGURE 9-29¢c. TESTING MOTOR 
MOTOR COMMUTATOR ARMATURE FOR SHORTS 

9-83. Field Coils. 

a. Check the field coils for grounds (Refer to Figure 9-29d) by placing ane test probe 

the frame and the other on the starter terminal. Be sure the brushes are nx accidentaily touching 

the frame. If the lamp lights, the fields are grounded. Repair or replace. 

b. Inspect all connections to make sure they are clean and tight and inspect insulation for 

deterioration. 

9-84, Brysh Holders. 
a. To test brush holders, touch one test probe to the brush plate and the other to each brush 

holder. 
b. The test lamp should light when the grounded brush holders are touched and should not 

light when the insulated brush holders are touched. 

9-85. Gear And Pinien Housing. Inspect housings for cracks and bearings for excessive wear, 

Remove rust, paint or grease from mounting surfaces. 

9-86. Bendix Drive. The Bendix Drive should be wiped clean with a dry cloth. The pinion 
should turn smoothly in one direction and 

should lock in the other direction. Replace 

drive if it fails to check as above or if the 

pinion teeth are excessively wom or damaged. 

  

9-87. Assembly. 

a. When assembiing the starting motor, 
always use an arbor press and the proper 

bearing arbor for installing graphitized bronze 

and roiler bearings. The Bendix shaft should 

FIGURE 9-29d. TESTING MOTOR have a thin film of Lubripiate 7777 or equiva- 

FIELDS FOR GROUNDS lent on the Bendix portion of the shaft. End 

  

  

  
  

ELECTRICAL SYSTFM 
ISSUED: §/18/72 

3 C17



PIPER COMANCHE SERVICE MANUAL 
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SWITCH CARBON PILE CH CARBON PILE 

BATTERY 
! L BATTERY 

T 
STARTING MOTOR | CHOMETE 

STARTING MOTOR         
FIGURE 9-29¢. NO-LOAD TEST HOOKUP FIGURE 9-29%. STALL-TORQUE HOOKUP 

play should be .005 to .050 of an inch. 

b. New brushes should be properly seated when installingby wrepping a strip of 00 sendpaper 

arcund the commutator (with the sanding side out) 1.25 to 150 times maximum. Drop brushes on 

sandpaper covered commutator and tum the amature slowly in the direction of rotation. Dust 

should be blown out of the motor after sanding. 

NOTE 

The spring tension is 32 to 40 ounces with new brushes. This ten- 

sion is measured with the scale hooked under the brush spring near 

the brush and the reading is taken at right angles to the line of 

force exerted by the brush spring. 

c. Check the position of the pinion to be sure the unit will mesh properly with the flvwhee! 

ring gear. See specifications for unit for correct dimensions. Refer to paragraph 9-90. 

9-88. Bench Tests. 
a. After the starting motor iS reassembled, it shouid be tested to see that the no-load current 

at a certain voltage is within specifications as given in paragraph 9-90. To make this tes:, con- 

nect as shown in Figure 9-29e. If current is too high, check the bearing alignment and enad play 
to make sure there is no binding or interference. Two or three sharp raps on the frame with a raw- 

hide hammer will often help to align the bearings and free the armature. 

b. If no difficulty is indicated in the above test, a stall torque test may be made to see if 

the starting motor is producing its rated cranking power. Make test connections as showan in 

Figure 9-29f. 

c. If torque and current are nat within specifications, check the seating of the brushes and 

internal connections for high resistance. If these checis are made and found to be in good order, 

teplace frame and field assembly and retest starter. 

ELECTRICAL SYSTEM 
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9-89. Starting Motor Contral Circuit. 

a. Inspect the controlcircuit wiring between the battery, solenoid and manual starting switches 

for breaks, poor connections and fauity insulation. Tighten aliconnections and make sure solenoid 
is firmly mounted and makes a good ground connectian. 

b. Check the voltage loss across the switch contacts during nomal starting. If loss is in 

excess of 0.2 volts per 100 amperes, the solenoid should be replaced. 

¢. If solenoid fails to operate when the manual is tumed on or if it fails t6 release whenthe 

manual switch is released, it should be removed and tested to specifications. If either opening 

or closing voltages are not specified, replace the solenoid. 

9~90. Sterting Motor Service Test Specifications.. Prestolite specifications for 12-volt starting 
motors installed as standard equipment on the PA-24 airplanes are as follows: 

  

  

Motor Model MZ-4206 

Min. Brush Tension 32 oz. 

Max. Brush Tension 40 oz. 
  

No-Load Test (77°F) 

  

  

Volt 10 

Max. Amps 75 

Min. R.P.M. 2000 

Stall Torque 

Amps 560 
Min. Torque, Ft. Lbs. 38.0 
Approx. Volts 4.0 

Pinion Position ‘"’ 
Drive at rest 1.748 to 1.853 in. 

Drive exteaded 2.388 t0 2.495 in.     
  

hole nearest the drive end head to the edge of the pinica.   1 This dimension is measured from the centerline of the mounting   
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9-91. Methods Of Checking Generater Or Alternator Belt Tension. 
a. If properly installed, tensioned and checked periodically, the generator or altemator drive 

belt will give very satisfactory service. However, an improperly tensioned belt will wear rapidly 

and may slip and reduce generator or alternator output. Consequently, a beit should be checked 

for ptoper tension at the time it is installed, again after 25 hours operation and each 100 hours 

thereafter i 

b. There are two satisfactory methods of checking belt tension; however the first methad 

described will be found preferable by most maintenance persanne! because it is technically sim- 

ple, and requires little time for accomplishment, 

1. Torque Method: This method of checking belt tension consists of measuring the torque 

required to slip the belt at the small pulley and is accamplished as follows: 

(a) Apply a torque indicating wrench to the nut that attaches the pulley to the generator 

or altemator and turn it in a clockwise direction. Observe the torgue shown on the 

wrench at the instent the pulley slips. 

(b) Check the torque indicated in step (2) with torque specified in the following chart. 

  

  

        
  

Width of Torque Indicated at 

Belt Condition Generator or Aiternoter Pulley 

3,8 inch New 11 to 13 ft. 1bs. 

3/8 inch Used 7to 9ft. lbs. 

1/2 inch New 13 to 15 ft. Ibs. 
1,2 inch Used 9to 11 ft. Ibs. 

NOTE 

The higher tensicn specified for a new beit is to compensate for 

the initial stretch that takes place as soon as it is operated. These 

higher tension values should not be applied to beits which pre- 
viously have been used. 

2, Deflection Method: Belt tension may be checked by measuring the amount of deflection 

caused by a predetermined amount of tension: this is accomplished in the following manner: 

(a) Attach the hook of a small spring-scale to the belt at the approximate mid-point 

between the ring gear support and the generator or altemator. 

(b) Pull on the scale until a reading of 14 pounds is obtained. (10 pounds for used 
belts) 
(c) Measure the distance the beit has moved with the 10 to 14 pound load applied The 

distance (deflection) should be 3.16 inch If less than 5/16 inch, the belt is too tight. 

ELECTRICAL SYSTEM 
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9-92. Barrery. 

9-93. Servicing Barrery. The battery is located either in the engine compartment artached to the firewall 

or in the fuselage directly aft of the baggage compartment. The batrery is enclosed in 2 stainless steel box 

with 1 vent system, and a drain when the box is insalled in the fuselage. The vent ailows fresh air-to enter 

the box and draw off fumes that may accumulate due to che charging process of the bartery. The drain isa 

plastic tube located on the bottom side of the box which is normally closed off with a clamp and should be 

opened occasionally to drain off any accumoiation of liquid or during cleaning of the box. The batrery 
should be checked for fluid level, but must not be filled above the baffle pistes. A hydromerer check should 
be performed to determine the percent of charge present in the bartery. All connections must be clean and 

tight. If the battery is not up to normal charge, recharge starting with a charging rate of four amperes and 

finishing with two amperes. 

9-94. Hydrometer Reading And Battery Charge Percent. 
  

  

      
  

Hydrometer Readings Percent of Charge 

1280 100 
1250 75 
1220 50 
1190 P 
1160 Very little useful capacity 

1130 or below Discharged 

CAUTION 

External power should not be connected to or removed from aircraft 

with master switch ON. 

9-95. Charging Bacttery. When recharging the bartery, it should be removed from the airpiane. (Refer to 

paragraph 9-97.) 

2. Remove cell caps and check fluid level. 

b. Begin charging rate at 2 amperes and finishing with | ampere. 

¢. Should the barrery boil over, clean per paragraph 9-100. 

d. When battery is completely charged, reinstall in the airpiane. 

9-96. Starting Through External Power Recepracie With Airplane’s Batrery Nearly Deplered. 

2. When using a 12 volt bartery for external power starting and the airplane’s battery is nearlv 
deplered, the following procedure should be used: 

1. Disconnect the airplane's batrery at the negative terminai to prevent excessive loading of the 

external starting battery. 

2. Check that all of the airplane’s electrical equipment is turned OFF. 

ELECTRICAL SYSTEM 
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3. Connect the external bartery to the external power receptacle: tumn master switch ON and 
sart engine using normal starting procedure. 

4. Tum master switch OFF; remove external battery, and then reconnect the batrery at the 
negative terminal. 

5. Turn master switch ON. 

When starting with a power cart and the airplane’s battery is nearly depleted, the procedure in step a 
need not be followed. The capacity of 2 power cart is sufficient to start an aircraft with a low barzery. 

9-97. Removal And Insuallsdon Of Bareery. (PA-24-180, Serial Nos. 24-1 to 24-102 incl.) The barterv is 

located in the engine compartment at the upper left side of the firewall. The battery may be removed by 
the following procedure: 

2 Remove the left side and top cowl. 

b. Remove the cover of the box by removing the wing nuts at the fore and aft sides of the cover. 
c. Disconnect the battery cables. 

NOTE 

Always remove the ground cable first and install last to prevent 

accidental shor circuiting or arcing. 

Lift che barterv from the box. 

e.  The barterv mav be installed in reverse order of removal. 

9-98 Removal And Insullstion Of Battery. (PA-24-180 and PA-24-250. Serial Nos. 24-103 and up: 

PA-24-260. Serial Nos. 24-+000 10 244246, 244248 to 244299 incl. and 244783, 24-8403 and up:and 

PA-24-400, Serial Nos. 26-1 and up.) The barrery is located in the lower aft section of the fuselage directiv 

aft of the baggage compartment. The battery mav be removed bv the following procedure: 

i Remove the access panel to the afr section of the fuselage located atr the aft of the baggage 
compartment. : 

b Remove the cover of the box bv removing wing nuts ac the fore and aft sides of the cover 

¢ Disconnect the batterv cables. 

NOTE 

Alwavs remove the ground cable first and install last o prevent 
accidenual short circuiting or arcing. 

Lift the batterv from the box. 

€. The batterv may be installed in reverse order of removal. 

ELECTRICAL SYSTEM 

ISSUED: 8/18/72 

3 €22



PIPER COMANCHE SERVICE MANUAL 

  

9-99. Removal And Installation Of Battery. (PA-24-260. Serial Nos 24-4247, 24-4300 10 24-4782. 
24-4784 10 24-4803 incl.) The battery is located in the engine compartment at the lower right side of the 
firewall. The battery may be removed by the following procedure 

a  Open the right cow! panel. 
b Remove the battery box cover from the box by removing the cover and box retainer rod at the right 

side of the box Raise the cover enough to allow the box to be removed 
c Disconnect the battery cables 

NOTE 

Always remove the ground cable first and install last to prevent 
accidental short circuiting or arcing 

d  Slide the box with battery to the right and remove 
e The battery may be installed in reverse order of removal 

9-100 Battery Box Corrosion Prevention. The batterv box should be checked for spilled electrolvte or 
corrosion at each 50 hour inspection or at least every 30 dayvs. whichever comes first. Should this be found in 
the box. on the terminals or around the battery. the battery should be removed and both the box and batter 
cleaned by the following procedure 

a  Open the drain clamp at the bottom of the battery box or with the box remozed. drain off any 
electrolvie that may have overflowed into the box 

b Clean the box and battery Corrosion effects mayv be neutralized by applying a solution of baking 
soda and water mixed to a consistency of thin cream The application of this mixture should be applied until 
all bubbling action has ceased 

. CAUTION 

Do not allow soda solution to enter batters 

o 
i 

R 

Rinse the battery and box with clean water and dry 
As necessary. paint the battery box with an acid resistant paint Allow paint to dry thoroughly 
If installed. close the battery box drain iube clamp 
Reinstall the battery —

n
a
n
 

9-10! Checking Electrical Switches And Circuit Breakers. Elecirical switches and circuit breakers. located 
on the lower portion of the instrument panel. control the navigation and instrument lights. landing lights. 
electric turn and bank indicator and other electrical components The circuit breakers automatically break 
the electrical circuit if an overload is applied to the svstems. thus preventing damage to electrical wiring To 
reset the circuit breakers. simply push in the buttons Allow sufficient time for cooling before resetting circuit 
breakers. The time for resetting circuit breakers may vary considerably. depending on the nature of the 
overload and the temperature 

ISSUED: 8/18/72 ELECTRICAL SYSTEM @ 3023
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9-102. Navigadon Lighss. 

9-103. Removal Of Wing Navigation Light. 

a.  To remove bulb, remove the screws securing the piexiglas window. 

b. Remove screws securing the lens retainer. 

<. Remove lens and buib. 

NOTE 

To remove the complete lamp assembly, the wing tip must be removed. 

9-104. Insr iation Of Wing Navigation Light. 

2. | . il bulb, lens and lens retainer and secure with appropriate screws. 

b. Place plexiglas window in position on wing tip and secure with appropriate screws.   
9-105. Removal Of Tail Navigadon Lighc. 

1. To remove bulb, remove the screws securing the light assembly to the rudder dp and remove the 
lens. 

oz ® 

b. Remove the buib. 

To remove the compiete light assembly unsolder the electrical lead from 

the base of the light assembly and disconnect the remaining electrical 

lead at the connector. 

9-106. Insmilarion Of Tail Navigaton Light. 

2. Install bulb and lens in light assembiy. 

b. Place light assembiy in posirion on rudder tip and secure with appropriate screws. 

9-107 Removal Of Lamp In Antd<Collision Wing Tip Strobe Light. The lights are located in both wing tips 

next to the navigational lights. 

2. Remove the screws securing the plexiglas window to the wing tip and remove window 
Remove the screw securing the naviganonal light cover and remove cover. 

Remove the three screws securing navigational light bracker assembly and remove light assemblv 

Remaove the strobe lamp by cutring the wires on the lamp beneath the mounting bracker. 
Remove the defective lamp. 

Remove and discard the plug with the cut wires from the electrical socket. ™
o
 

a
n
 

o 

ELECTRICAL SYSTEM 
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9-108. Insuilation Of Lamp In Anti-Collision Wing Tip Scrobe Light. 
. Route the wires from the new lamp down through the hole in the navigational light bracker. 

b. Insert the wire terminais in the plastc plug supplied with the new lamp. Wire according to the 
schematic diagram locared in the electronics section. 

c. Position strobe lamp on navigational light bracket. 

d.  Secure navigatonal light assembly and bracket with appropriate screws. 

e. Install navigational light cover and secure with appropriate screws. 

f.  Install plexiglas window on wing tips and secure with appropriate screws. 

9-109. Removal Of Lamp In And-Collision Light. The light is located on the upper section of the vertical 
fin. 

2. Loosen the screw in the clamp securing the light cover. 

b. Remove the light cover. 
c. Remove the defe sive lamp from the socker. 

9-110. Troubleshoodng Procedure For And-Collision And Wing Tip Suobe Light Systems. The strobe 

light agsembly functions as a condenser discharge svstem. A condenser in the power suppiy is charged to 

approximately 450 volts D.C., chen discharged across the Xenon flash tube at intervals approximately 45 

flashes per minute. The condenser is paralle! across the Xenon flash tube which is designed to hold off the 
450 volts D.C. spplied until the flash tube is triggered by an external pulse. This pulse is generated by a 

solid state dming circuit in the power supply. 
When troubleshooting the strobe light system, it must first be determined if the wouble is in the flash 

tube or the power supply. Replacement of the flash tube will confirm if the tube is defective. A normal 

operating power system will emit an audible tone of 1 to 1.5 KHC. If there is no sound emitred check the 

svstem according to the following instructions. When troubieshoorting the system utilize the appropriate 

schemadic in the manual. 
a.  Ascertan the input voltage ar the power supply is 12 volts. 

CAUTION 

When disconnecring and connecting the power supply input connectons 

do not get the connection reversed. Reversed polarity of the input 

voltage for just an instant will permanendy damage the power supply. 

The reversed polarity destroys 1 protective diode in the power supply, 

causing self-destruction from overheating of the power supply. This 
damage is somerimes not immediately apparent, but will cause failure of 

the system in dme. 

b. Check for malfunction in interconnecting cables. 

1. Ascertzin pins 1 and 2 of interconnecting cable are not reversed. 
2. Using an ohmmeter check continuity between pin 1 and 3 of interconnecting cable. If vou 

obtain a reading on the meter the cable is shorted and should be replaced. 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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NOTE . 

A short of the type described in steps 1 and 2 will not cause perma- 
nent damage to the power supply but the svstem will be inoperative 
if such a short exists. Avoid any connection between pins | and 3 of 
the interconnecting cable as this will discharge the condenser in the 
power supply and destroy the trigger circuit 

  

CALUTION 

When disconnecting the power suppiy allow five minutes of bleed 
down time prior to handling the unit 

¢ Check interconnecting cables for shorts 
1 Disconnect the output cables from the power supply outlets. 
2 The following continuity r recks can be made with an ohmmeter 
3 Check for continuity bet .:n the connectors of each interconnecting cable by checking from 

pin 1 to pin |. pin 2to pin 2. and pin 3 to pin 3 When making these checks if no continuity exists the cable is 
opened and should be replaced 

4 Check continuity between pins 1 and 2. | and 3. and 2 and 3 of the interconnecting cable [t 
continuity exists between any of these connections the cable is shorted and should be replaced 

5  Check for continuity from pins I. 2 and 3 to airplane ground If continuity exists the cable is 
shorted and should be replaced 

d  Check the tube socket assembly for shorts 
1 Disconnect the tube socket assembly of the anti-collision light from the interconnecting cable 
2 The following continuity checks can be made with an ohmmeter 
3 Check for continuity between pin | of amp connector to pin | of tube socket. pin 2 of a, 

connector 10 pins 6 and 7 of 1ube socket and pin 3 of amp connector to pin 4 of tube socket When maki 
these tests if no continuity exists the tube socket assembly is opened and should be replaced 

9-111. Installation Of Anti-Collision Light. 
a Plug in new lamp using correct number 
b  Replace light cover. 
¢ Tighten screw in clamp to secure light cover 

9-112 Troubleshooting. Troubles peculiar to the Comanche electrical system are listed in Table 1X-111 at 
the back of this section along with their probable causes and suggested remedies The wiring diagrams included 
in this manual will give a physical breakdown of the different electricai circuits used in this airplane. (Refer to 
Table 1X-1V ) 

After the trouble has been corrected. check the entire electrical system for security and operation of its 
components 

REVISED: 4/10/81 ELECTRICAL SYSTI’ | 
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TABLE 1X41. CIRCUIT LOAD CHART (MODELS PRIOR TO 1970} 

  

Current (amp) at 

  

      
  

Load 14.3 Yolts 

1. Landing gear indicator lights 0.1 

2. Navigation lights (4) 3.6 

3. Instrument lights (1) 1.0 

4. Glar ban lights (21) 1.68 

5. Dome lights (2) 1.8 

6. Stall warning lamp (G.E. 1813) 0.2 

7. Landing lights (2) 15.4 

8. Rotating beacon 4.8 

9. Master solenoid coil 0.68 

10. Landing gear solenoid 26 

11. Starter solenoid 10.0 (at 12 volts) 

12. Turn and bank 0.9 

13. Pitot heater (85 watt) 7.2 

14. Cigar lighter 7.2 

15. Landing gear horn 0.7 

16. Cil temperature Negligible 

17. Fuel gauges (2) 1.0 

18. Electric fuel pump(s) 

PA-24-180 (1) 0.6 

PA-24-250 (2) 1.2 
PA-24-260 (Carb, 2) 1.0 
PA-24-260 (F. [.. 1) 7.0 

PA-24-400 (1) 85 

ELECTRICAL SYSTEM 
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TABLE IX-Il. CIRCUIT LOAD CHART (MODELS PRIOR TO 1970) (cont.) 

  

  

      
  

3D4 

Current (amp) ot 

Load 14.3 Voits 

19. Omnigator 4.9 

20. Simplexer . 3.9 

21. ADF-12 5.6 

22. Sun Air (Transmit) 10.5 

Sun Air (Receive) 35 

23. Mark V 6.8 

24. Mark V and VOA-3A 9.3 

25. Mark V1 3.65 

26. Mark X 12.10 

27. Mark XIT 11.0 

28. VOA-4 .36 

29. VOA-5 .36 

30. VOA-6 .40 

31. ADF-T-12B .70 

32. Narco UDI-2A a.0 

33. Narco UDI-3 6.5 

34, Piper PTR-1 6.45 

35. AutoControl 1.0 

36. AutoControl I1 .02 

37, AluMatic .30 

38. Electric trim 1.40 

ELECTRICAL SYSTEM 
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TABLE IX-ilA. CIRCUIT LOAD CHART (MODELS 1970 AND LATER) 

  

  

  

  

  

  

  
  

  

  

  

  

  

  

  

  

  
  

  

  

  

  

  

  

  

  

  

  

          

£ 55 % g3 gg;nsm DRAIN| 
s UNIT (MAX. CIRCUIT 58z ITEM sS5F|N AMPER(ES AT) 

£33 gtiid s 28533 120v.{143V. 
GEAR MOTOR 30 LANDING GEAR ACTUATING MOTQR 1 14.70 17 50 

TURN & BANK 5 TURN & BANKGYRO T R 0,30 
GEAR SOL. s LDG GEAR CONTROL SOLENOID 1 220 260 

LLG. GEAR INDICATOR LIGHTS & FLASHER 1 0.8 0.09 
INST LTS s CONTROL WHEEL MAP LIGHT 1 CE:] 033 

AUTOPILOT CONSOLE LIGHTS (ALT. 18} . acs 009 
ROCKER SWITCH LIGHTS AS INSTL. 008 008 
COMPASS LIGHT 1 L] 009 
OMNI COUPLER LIGHT 2 co8 LL] 
GLARSAN PANEL BOLT LIGHTS AS (NSTL 008 0.09 

FUEL PUMP 20 FUEL PUMP MOTOR 730 .70 
NAV LIGHTS 10 WING TiP POSITION LIGHTS #1812 140 167 

TAIL POSITION LIGHT #1072 2 182 193 
[ STARTEASOL & 15 | STARTER SOLENOID 1 8« 1000 

IC1G. LIGHTER} STARTING VIBRATOR 1 2350 300 
CIGAR LIGHTER 1 6.80 790 

ALT FIELD s VOLTAGE REGULATOR-OVERVOLT RELAY- 
ALTERNATOR FIELD 1 SYSTEM 297 :_a_J 

LAND. LIGHTS 20 LANDING LIGHTS . LEFT & RIGHT 2 7.13 350 
GEAR WARNING 5 LANDING GEAR WARNING HORN 1 9.70 380 

[ PITOT HEAT 18 PITOT MEATING ELEMENT 7 €20 730 
ROT_BCN o5 ROTATING RED BEACON AS 403 480 
RED ANTICOL. 10 1-RED STROBE & POWER SUPPLY ISYSTEM) INSTALLED 140 248 
VIHITE ANTICOL. 10 < WHITE STROBES & POWER SUPPLY ISYSTEMI 1] 345 
ELECTRIC TRIM S ELECTRIC PITCH TRIM SERVO 1 0Ba 100 

OVERHEAD INSTRUMENT LIGHT 1 0.09 14 
FLAP MOTOR 0 FLAP ACTUATING MOTOR 1 18.30 2: 80 

STALL WARN 5 STALL WARNING LIGHT & FLASHE A @130 LAMP 1 209 3.10 
FLAP SOL. 5 FLAP CONTROL SOLENOID & IND!CATOR 1 2.28 289 
CYL & OIL TEMP s FUEL QUAN CYLINDER HEAD & OIL TEMP 1 GROUP 015 018 

DOME LIGHTS FRONT & REAR 2 983 064 
NAV COM 1 0 MK-12A OR MK-128 XMITT 892 825 

TRANSCEIVER Acy 403 479 
MK.18 XMITT an 502 
TRANCEIVER Acv 083 078 

VCA.8 OMNI INDICATOR 036 0319 
VOA.§ OMNI INDICATOR 028 0 
VOA 40(M) OR VOA 50(M) INDICATOR - - 

NAV COM 2 10 P SIMILARTONAV COM t 

ADF s BENDIX ADF T12C RECEIVER 068 078 
NARCO ADF-31A RECEIVER 058 as7 
KING KR85 ADF RECEIVER 0.87 1.04 

5.5 5 . NARCOUGR-2GLIDE SLOPE RECZIVER 079 023 
wig 5 NARCO MBT.12 MARKER BEACON Q17 | 020 

PM.1 PIPER MARKER BEACON 0.17 0.20 
ACC IACCESSORY) 5 KING AUDIO AMPLIFIER KA-25 1 096 | 114 

NARCO AUDIO JUNCTION BOX VP224 1 9z 027         

ELECTRICAL SYSTEM 
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TABLE IX-I1A. CIRCUIT LOAD CHART (MODELS 1970 AND LATER) (cont.) . 

g5 5 £q. ggnneu‘r DRAIN 
- SE« R UNIT (MAX.) CIRCUIT 58z ITEM 5 5_; 3 | IN AMPERES AT 
E o g [ 

§EE $82 820V [aav. 
A/P (AUTOPILOT S [ALTIMATICILIB 134 160 

IAUTOCONTROL 111 080 096 

XPONOER 5 [NARCO AT5-A OR ATE.A 178 209 
INARCO UAT-1 3.08 363 

OME 10 INARCD UDI4 DISTANCE MEASURING EQUIP = 6§77 

TABLE IX-il. LAMP REPLACEMENT GUIDE 

Lucadon Piper Part No. Lamp No 

Tail Navigation Light 753 431 1073 

Wing Navigation Light 751381 1512 
Rotating Beacon (Grimes) 752307 | 

Rotating Beacon (Whelen) 731448 WRM-44 

Landing Light 472 %861 4509 

Instrument Post Lights 472037 330 

Gear [ndicator Lights +72 054 GE 330 
Stull Wamning Light 472 037 330 

Compass Light 472 054 GE 330 
Dome Light 472036 89 

Dome Light 472038 93 
Instrument Panel Light +72 038 93 

Reading Lights 472026 90 

ELECTRICAL SYSTEM 
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TABLE IX-IV. INDEX ELECTRICAL SYSTEM SCHEMATIC 

Aerofiche 
Figure Grid No. 

COMFORT SYSTEM - Cigar Lighter (PA-24 All Models, EXCEPT 
PA-24-260 S/N 24-4783. 244804 & Up) 9-30 3DI13 

COMFORT SYSTEM - Cigar Lighter (PA-24-260 S/N 244783, 24-4804 
& Up) 9-31 D13 

ELECTRICAL POWER - Alternator, 85 Amp. (PA-24-260 S/N 24-4000 To 
24-4782, 24-4784 To 24-4803) 9-73 3E8 

ELECTRICAL POWER - Alternator. 85 Amp. (PA-24-260 S/N 24-4783, 
24-4804 & Up) 9-75 3E9 

ELECTRICAL POWER - Alternator. 85 Amp. (PA-24-400 S/N 26-2 & Up) 9-74 3E8 
ELECTRICAL POWER - External Power Supply 9-88 3E2° 
ELECTRICAL POWER - Generator, 35 Amp. (PA-24-180 S/N 24-1 To 

24-102) 9-69 3E6 
ELECTRICAL POWER - Generator, 35 Amp. (PA-24-180 & PA-24-250 

S/N 24-103 To 24-655) 9-70 3E6 
ELECTRICAL POWER - Generator, 35 Amp. (PA-24-180 & PA-24-250 
SN 24-656 To 24-2201) 9-71 3E7 

ELECTRICAL POWER - Generator, 50 Amp. (PA-24-180 S/N 24-2202 To 
24-2298) (PA-24-250 S N 24-2202 & Up) 9-72 3E7 

ENGINE SYSTEM - Ignition (PA-24-180 S/N 24-2299 & Up; PA-24-250 
S/N 24-2202 & Up; PA-24-260 S/N 24-4000 To 24-4782, 24-4784 To 
24-4803; PA-24-400 S/N 26-2 & Up) 9-76 3EI0 

ENGINE SYSTEM - Ignition (PA-24-260 S/N 24-4783, 244804 & Up) 9-77 3EI0 
DE-ICE - Pitot Heat 9-28 3D13 
FLAP SYSTEM - Flap Motor, Flap Solenoid & Indicator (PA-24-250 S/N 

24-2844 & Up: PA-24-260 S/N 24-4000 & Up) 9-67 3ES 
FLAP SYSTEM - Flap Motor, Flap Solenoid & Indicator (PA- 24-400 

S/N 26-2 & Up) 9-68 3ES 
FUEL SYSTEM - Pump (PA-24-180 S/N 24-1 To 24-2201) 9-49 3D21 
FUEL SYSTEM - Pump (PA-24-180 S/N 24-2202 To 24-3284) 9-51 D21 
FUEL SYSTEM - Pump (PA-24-180 S/N 24-2844 & Up) 9-53 3D22 
FUEL SYSTEM - Pump (PA-24-250 S/N 24-103 To 24-655) 9-50 3D21 
FUEL SYSTEM - Pump (PA-24-250 S/N 24-656 To 24-2201) 9-49 3b21 
FUEL SYSTEM - Pump (PA-24-250 S/N 24-2202 To 24-2843) 9-52 3D21 
FUEL SYSTEM - Pump (PA-24-250 S/N 24-2844 & Up) 9-54 3D22 
FUEL SYSTEM - Pump (PA-24-260 S/N 24-4000 To 24-4782, 24-4784 To 

24-4803) 9-55 3D22 
FUEL SYSTEM - Pump (PA-24-260 S/N 24-4783, 24-4804 & Up) 9-57 3D23 
FUEL SYSTEM - Pump (PA-24-400 All) 9-56 3D22 
INDICATORS - Carburetor Air Temperature (PA-24-180 & PA-24-250 

S/N 24-656 To 24-2201) 9-80 3E13 
INDICATORS - Carburetor Air Temperature (PA-24-180 & PA-24-250 

S/N 24-2202 To 24-2843) 9-81 3EI3 
INDICATORS - Carburetor Air Temperature (PA-24-180 & PA-24-250 

S/N 24-2844 & Up) 9-82 3E13 
INDICATORS - Exhaust Gas Temperature (PA-24-260 S/N 24-4000 & Up)  9-83 3E13 

ELECTRICAL SYSTEM 
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TABLE IX-IV. INDEX ELECTRICAL SYSTEM SCHEMATIC (cont.) 

INDICATORS - Flap Position (PA-24-250 S/N 24-2844 & Up; PA-24-260 
S/N 24-4000 & Up) : 

INDICATORS - Flap Position (PA-24-400, S/N 26-2 & Up) 
INDICATORS - Fuel Gauge. Oil Temperature Gauge (PA-24-180 & 

PA-24-250 S/N 24-1 To 24-655) 
INDICATORS - Fuel Gauge, Oil Temperature Gauge (PA-24-180 & 

PA-24-250 S/N 24-656 To 24-2201) 
INDICATORS - Fuel Gauge, Oil Temperature Gauge (PA-24-180 & 

PA-24-250 S/N 24-2202 To 24-2298) 
INDICATORS - Fuel Gauge. Oil Temperature Gauge (PA-24-180 & 

PA-24-250 SN 24-2299 To 24-2843) 
INDICATORS - Fuel Gauge, Oil Temperature Gauge (PA-24-180 
S/ N 24-2844 & Up) 

INDICATORS - Fuel Gauge, Oil Temperature Gauge, Cylinder Head 
Temperature (PA-24-250 S/N 24-2844 & Up) 

INDICATORS - Fuel Gauge. Oil Temperature Gauge, Cylinder Head 
Temperature (PA-24-260 S/N 24-4000 To 24-4782, 24-4784 To 24-4803) 

INDICATORS - Fuel Gauge. Oil Temperature Gauge, Cylinder Head 
Temperature, E.G.T. (PA-24-260 S/N 24-4783. 4804 & Up) 

INDICATORS - Fuel Gauge, Oil Temperature Gauge, Cylinder Head 
Temperature, E.G.T. (PA-24-400 S/N 26-2 & Up) 

INDICATORS - Turn and Bank (PA-24-180 & PA-24-250 S/N 24-1 
To 24-2843) 

INDICATORS - Turn and Bank (PA-24-180 & PA-24-250 S/N 24-2844 
& Up) 

INDICATORS - Turn and Bank (PA-24-260 All) 
INDICATORS - Turn and Bank (PA-24-400 S/N 26-2 & Up) . 
LANDING GEAR - Gear Motor, Solenoid & Indicator Light (PA-24-180 

S/N 24-1 To 24-102) 
LANDING GEAR - Gear Motor, Solenoid & Indicator Light (PA-24-180 & 

PA-24-250 S/N 24-103 TO 24-655) 
LANDING GEAR - Gear Motor, Solenoid & Indicator Light (PA-24-180 & 

PA-24-250 S/N 24-656 To 24-2201) 
LANDING GEAR - Gear Motor, Solenoid & Indicator Light (PA-24-180 & 

PA-24-250 S/N 24-2202 & Up) 
LANDING GEAR - Gear Motor. Solenoid & Indicator Light (PA-24-260 

S/N 24-4000 To 244782, 24-4784 To 24-4803) 
LANDING GEAR - Gear Motor, Solenoid & Indicator Light (PA-24-260 

S/N 24-4783. 24-4804 & Up) 
LANDING GEAR - Gear Motor, Solenoid & Indicator Light (PA-24-400 All) 
LIGHTING SYSTEM - Anti-Collision. Rotating Beacon (PA-24 All Models) 

LIGHTING SYSTEM - Dome (PA-24-180 & PA-24-250 S/N 24-1 To 24-655) 
LIGHTING SYSTEM - Dome (PA-24-180 & PA-24-250 S/N 24-656 To 

24-2201) 

3D8 

Figure 

9-67 
9-68 

9-36 

9-37 

9-38 

9-39 

940 

941 

9-42 

943 

9-44 

945 

9-46 
9-47 
9-48 

9-84 

9-78 

9-79 

9-85 

9-87 

9-86 
9-87 
9-29 
9-36 

9-37 

Aerofiche 
Grid No. 

3ES 
3ES 

iDI5 

3DIS 

3DIS 

D16 

D16 

3D17 

3DI8 

3DI8 

3DI19 ‘ 

3D20 

3D20 
3D20 
3D20 

3El4 

3EI 

3EI2 

3EIS 

3E19 

3E17 
3EI19 
3DI3 
D15 

D15 

ELECTRICAL SYST 
REVISED: 4/10/“



PIPER COMANCHE SERVICE MANUAL 

  

TABLE IX-IV. INDEX ELECTRICAL SYSTEM SCHEMATIC (cont.) 

LIGHTING SYSTEM - Dome (PA-24-180 & PA-24-250 S/N 24-2202 To 
24-2298) ’ 

LIGHTING SYSTEM - Dome (PA-24-180 & PA-24-250 S/N 24-2299 To 
24-2843) 

LIGHTING SYSTEM - Dome (PA-24-180 S/N 2844 & Up) 
LIGHTING SYSTEM - Dome (PA-24-250 S/N 2844 & Up) 
LIGHTING SYSTEM - Dome (PA-24-260 S/ N 24-4000 To 24-4782. 24-4784 

To 24-4803) 
LIGHTING SYSTEM - Dome (PA-24-260 S/ N 24-4783, 4804 & Up) 
LIGHTING SYSTEM - Dome (PA-24-400 S/N 26-2 & Up) 
LIGHTING SYSTEM - Landing (PA-24 All Models) 
LIGHTING SYSTEM - Landing Gear Indicator (PA-24-180 S/N 24-1 To 

24-102) 
LIGHTING SYSTEM - Landing Gear Indicator (PA-24-180 & PA-24-250 

S/N 24-103 To 24-655) 
LIGHTING SYSTEM - Landing Gear Indicator (PA-24-180 & PA-24-250 

S/N 24-656 To 24-2201) 
LIGHTING SYSTEM - Landing Gear Indicator (PA-24-180 & PA-24-250 

S/N 24-2202 & Up) 
LIGHTING SYSTEM - Landing Gear Indicator (PA-24-260 S/N 24-4000 

To 24-4782. 24-4784 To 24-4803) 
LIGHTING SYSTEM - Landing Gear Indicator (PA-24-260 S/ N 24-4783, 

24-4804 & Up) 
LIGHTING SYSTEM - Landing Gear Indicator (PA-24-400 All) 
LIGHTING SYSTEM - Navigation & Instrument (PA-24-180 S/N 24-1 

To 24-102 
LIGHTING SYSTEM - Navigation & Instrument (PA-24-180 & PA-24-250 

S/N 24-103 To 24-2201) 
LIGHTING SYSTEM - Navigation & Instrument (PA-24-180 & PA-24-250 

S/N 24-2202 To 24-2843) 
LIGHTING SYSTEM - Navigation & Instrument (PA-24-180 S/N 

24-2844 & Up) 
LIGHTING SYSTEM - Navigation & Instrument (PA-24-250 S/N 

24-2844 & Up) 
LIGHTING SYSTEM - Navigation & Instrument (PA-24-260 S/N 

24-4000 To 24-4782, 24-4784 To 24-4803) 
LIGHTING SYSTEM - Navigation & Instrument (PA-24-260 S/N 

24-4783, 24-4804 & Up) 
LIGHTING SYSTEM - Navigation & Instrument (PA-24-400 S/N 26-2 & Up) 9-65 
LIGHTING SYSTEM - Turn and Bank (PA-24-180 & PA-24-250 S/N 

24-1 To 24-2843) 
LIGHTING SYSTEM - Turn and Bank (PA-24-180 & PA-24-250 S/N 

24-2844 & Up) 
LIGHTING SYSTEM - Turn and Bank (PA-24-260 All) 
LIGHTING SYSTEM - Turn and Bank (PA-24400 S/N 26-2 & Up) 

3D9 

Aecrofiche 
Figure Grid No. 

9-38 3DIS 

9-39 3DI16 
9-40 3D16 
941 3D17 

942 3DI8 
9-43 iDI18 
9-44 3D19 
9-35 iDl14 

9-84 3El4 

9-78 3EIL 

9-79 3EI2 

9-85 3EIS 

9-87 3EI9 

9-86 3EI7 
9-87 3EI9 

9-59 3D23 

9-60 3D24 

9-61 iD24 

9-62 3E1 

9-63 3E! 

9-64 3E2 

9-66 3E4 
3E3 

9-45 3D20 

9-46 3iD20 
9-47 3D20 
9-48 3D20 

ELECTRICAL SYSTEM 
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TABLE IX-1V. INDEX ELECTRICAL SYSTEM SCHEMATIC (cont.) 

Figure 

WARNING SYSTEM - Stall (PA-24-250 S/N 24-103 To 24-655, 24-2202 & 
Up: PA-24-260 S/N 24-4000 To 24-4782, 24-4784 To 24-4803; 
PA-24-400 S/N 26-2 & Up) 9-32 

WARNING SYSTEM - Stall (PA-24-260 S/N 24-4783, 24-4804 To 24-4934)  9-33 
WARNING SYSTEM - Stall (PA-24-260 S/N 24-4935 & Up) 9-34 

Aerofiche 
Grid No. 

iDi4 
3014 
3Dl14 

ELECTRICAL SYST’ 

3D10 
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TABLE iX-V. ELECTRICAL WIRE CODING 

  

P14A 20 

CIRCUIT FUNCTION LETTER ] 

   

  

  WIRE NUMBER: 

IRE SEGMENT LETTER 

RE GAUGE 

  

        

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

CIRCUIT 
IDENTIFICATION CIRCUITS 

A AUTOMATIC CONTROLS 
c CONTROL SURFACE 
E ENGINE INSTRUMENT 

F FLIGHT INSTRUMENTS 

G LANDING GEAR SYSTEM 

H HEATER, VENTILATING 

i IGNITION SYSTEM 

L LIGHTING SYSTEM 

M CIGAR LIGHTER 

P PRIMAR Y POWER 

PF ALTERNATOR FIELD 

Q FUEL AND OIL 

RG RADIO GROUND 

RP RADIO POWER 

RZ RADIO AUDIO AND INTERPHONE     
  

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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TABLE IX-V!. ELECTRICAL SYMBOLS ‘ 

BATTERY KNIFE CONNECTORS BUS BAR 

11— 
SWITCH PUSH PUSH-PULL 

—— TYPE TYPE TYPE 

v LiGHTER A 
LTERNATOR SOCKET BEACON THERMAL SWITCH ELECTRICAL CLUTCH   

  

    S 1) @) M) 
  

  

  

  

  

SOLENOID PNUEMATIC TERMINAL BLOCK ~ POTENTIOMETER 

;} s olo 
<10 O O | 0|0 
g I 

1 t o|0 
13 

c S olo ® 

  

          

PRESS. - N.C. PRESS.- N.O. 
OR OR LAMP 

VACUUM - N.O. VACUUM-N.C. 

ZENER 
DIODE OI0DE . FUSE @ 

— e QSO AN~ : 
BUTT CONNECTORS 

L1 FiLTes @ - 
L 
T i 

PUSH-BUTTON 
SWITCH SWITCH 

RESISTOR 

  

  

  

  

      

      

CONDUCTORS 

SHIELDED CONDUCTORS 
SHIELDED CONNECTOR 

O e 

T Yy 
*CONDUCTORS: CROSSINGS AND JUNCTIONS OF CONDUCTORS. SOLENOID 

THE DOT AT THE INTERSECTION INDICATES A JOINING OF VALVE 

CONDUCTORS. 

’ @ 
REVISED: 11/1/82 ELECTRICAL SYSTEM 
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As83 
. 15 A = 04 

- :I"'m"' HEAT - ‘}"c ROTATING BEACON 
s : : 

~ F2A ~ 

5 =5 : 
s ML = 

bl ~ 
& ~ - 
~ - 

Y w < . 
2 Bror 2 
= HEAT Sw —F - 
2 \—o”_% ~ SHEILDED EXCERT —amr 

; 6 W Pa-24-400 (ALL) 
“ e - 2G| epa-20200 sEmiAL 
s = ae NO'S 24-4000 1O 
=22 S5 24-47028 24-4704 
~ 2 L. TO 24-4803 

; Je a’ 

4 I E - ~ 
= -~ 
a ~n 

Lo <% 
L <~ ROTATING 7 o’ _ __ 
sz s= SEacON ! 

- =2 - 

83 s = 

is 4 
2 4 a2 
2 3| AuL MoDELS Pa-24 25| e mooeLs Pa-24 
2 

FIGURE 9-28. PITOT HEAT FIGURE 9-29. ROTATING BEACON 

- ASH - 20 A sa2 
SEZ LANDING a 

; SEE STARTER, 1S4- ‘ £ LIGHTS DIA ‘: ]c&snn LIGHTER IGNITION Dia ] CIGAR LIGHTER 
2 w 
H 2 
W MIA 

a 
~ - MIA 

5 ~ 104 . . 3 .. 

s n 
S ™18 

< 

3 f\ CIGAR LIGHTER 
- X . 
: \T 
< = - 8 
G ow CIGAR LIGHTER _L 

¥ - 
2 

24 - 9 
% 3| aLL wcte_s pé-26.£xcgoT oa-24-260 2 
% 7| sEFaL wos 2¢-4783 3874804 & uP 2| Pa-2¢-260 SETAL NO'S 24-4783,24-380¢ & UP 

FIGURE 9-30. CIGAR LIGHTER FIGURE 9-31. CIGAR LIGHTER 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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  26199-0 

    

    

asay AS74 sa 

SAy ' STALL WARNING 
F3a =5 2| sTaLL WARNING * L 

F34: 
. TELASHER ;INDICATOR LIGHT 

‘ uNIT 
i \ : . 

F34 *&f—g 
i 

INDICATOR le F3B LIGHT ° ! é : LASHER 

F3y FIM 
109 anw (F30) 

w 
F3C o (F38 FIE— 1008 7T I G [ —— 

3 F3E 2w 
- v . F e Ii—»— 3 I e 

\ ; 
> £36 )=<¢ 

LFT C *CTOR —F36 =t LT 

f“ CETECTOR 

P4-24-250 SERIAL NO'S 24-103 TO 24-655 & I_ 
SERIAL NO'S 24-2202 8 UP 9 - 

P4-24-260 SERIAL NO'S 24-4000 TO 24-4782 & - 
SERIAL NO'S 24-4784 TO 24- 4803 2 

PA-24-400 SERIAL NO'S 26-2 & UP 21 PA-24-260 SERIAL NO'S 24-4783, 24-4804 TO 4934 

FIGURE 9-32. STALL WARNING FIGURE 9-23. STALL WARNING 

a872 A 800 
™Y . 204 - 

(F3L) :]snLL WARNING {7 r—" I LANDING LIGHTS 
- 
e {1e 4 
~ 
o [y L28 

2 
3 oo | LANDING 

INDICATOR LT b F3X e Ll LIGHTS 17 'm 
= [ oo sw's” o 

312 
20 = Li8 L28 

| | f1l2) g I . 
4 ‘FLASNER 1:2] [ae ‘I‘ 

- o8 , 
—F 3N e 

2] T 
738 " =3 

30 ~a D Tie 
g — "~ LANDING 

F3E :2 Ldan LTS Lr 
A een . =120 — 12 ; Cé_':r::)—«— o] , 5 E(/@—’T? L20> _1 

20 - ~— 
. | 20 Yy = = 
—FIC— 20 '_'_‘L_:/\—_L s ; ; 
— [ B = e 

PA-24-280 SERIAL NO'S 24-49358 UP Q] a-24 aLL MODELS , ALL SERIAL NO'S     

FIGURE 9-34. STALL WARNING 

REVISED: 4/10/81 

FIGURE 9-35. LANDING LIGHTS 
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A7 54 

—_ ] FUEL gAuGE, 
aia LJ OIL TEMP GAUGE, 

FUEL GAUGES DOME LIGHTS 
—_— 

G      
. .g 

L R 

  

53a) Qea %Y oow - 
\ © o 

L Ioout usursI * 3 + 

I 3 FRONT\Z 
@ Ta Nrear prd 

  

  

    ENOER et SEN! L40 
ONITS — 

_.:J:L A=Y= I = ow TEmP 
phddd D TL L JJGAUGE - 

—) 
oo G4 TOR e 

  
= == ENGINE UNIT 

56-24-180 8 PA-24-230 SERIAL NO'S 24-1 TO 24-63% 2
0
0
6
5
 
K,

 
2
1
5
5
1
 
€   

     

   

FUEL GAUGE, 
Ol TEMP GAUGE, 
DOME LIGHTS 

    

CaE 
SENDER | 
UNITS e - 

e R : OIL TEMP * 
I gg . GAUGE   Ba— 

—_@J 
— — — ENGINE UNIT 

P8-24-190 & PA-24-230 SERAL NO'S 24-636 TO 24-2201 

  

  

FIGURE 9-38. FUEL GAUGE, 
OIL TEMPERATURE GAUGE, DOME LIGHT 
  

ASTS 
[0 C2A8 AR E1a o~ 5 8. ¢, BTN UEL GAUGE, 
TEMP NO A OIL TEMP GAUGE, 

— e e T T DOME LIGHTS 

R — 

i {2 Yoome T 
e \oj SWS i ol 

© Aoone uam'sI 
N 

! ; FRONT O 
: : REaR 

Tt 
SENDER Tad ‘—[' 
UNITS —_—— — 

Wi SGaUGE | 

   

    

  

  

    
  

  

  

FE XS Q%4 X AN 
: —358 - 

= = ENGINE UNIT 

Pa-24-180 & PA-264-250 SERIAL NO'S 24-2202 TO     24 - 2290 
  

FIGURE 9-38. FUEL GAUGE, 
OIL TEMPERATURE GAUGE, DOME LIGHT 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 

2
2
1
2
0
8
 

FIGURE 8-37. FUEL GAUGE, 
0iL TEMPERATURE GAUGE, DOME LIGHT 
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FUEL GAUGES 

    

    

  

O | FUEL GAUGES 
OIL TEMP GAUGE 
BOOME LTS 

  

  

  

  

   

TC CARB AIR TEMP 
INDICATORS 

  
L MAIN 

Q34 
   

  

Q64 

  

    

  

    

  

  

  

- ENGINE uNn’ = 

CHY 
Ta ENGINE | SENDER UNITS 

CYL WO 
TEMP 
UNIT Q‘D > 

P4-24-180 & P4-24-230 SERAL NO'S 24-2299 TO 24 2043 

  

  FIGURE 9-38. FUEL GAUGE, OIL TEMPERATURE GAUGE, DOME LIGHT 

  

OIC =1 \1— “ 

    221%9C ca-24-.80 SERIAL NO'S 24-2844 B UP 

318 ]‘UEL SAUGES 
QIL TEMP GAUGE 
8 DOME LIGHTS 

  

  

  

° ] L TO CARB AIR MAIN MAIN *E"’ e TEMP IND 
c5A\ : a 3iA 834 

FUEL G A UGES 

9 x ch “o 
. [ TEMP 
I GAUGE oae\ ICEL) 

as : zac, = Ed _.zl 

L . SENDER UNITS _ 1 
T S S / 

v [scs lhdn. z al d 
—— ENGIN 

! _E’PT &,L e f j DOME LTS 8 SW'S 
: TEMP Qa0 — Q30) \FRT REAR 
L_—ciL TEmP -;umr r—' _E— 140 —w 
7 ENGINE UNIT = = = oF — 

  FIGURE 9-40. FUEL GAUGE, GIL TEMPERATURE GAUGE, DOME LIGHT 

ELECTRICAL SYSTEM 
ISSUED: 3/18/72 
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UNIT 
o Qi TEMP I 
L—-‘ ENGINE UNIT - 

T % 3 
nn% 

FLE- SENDERS ouT3l 

  

!B l R 
N 

  
  

    

TO CARB AIR TENP IND e’ E!A w 

  

SUELrgAuGES 
{Qra L TEMP GAUGE 

34 CYL WD TEMP 
DOME LTS 

  
  

6T 

Q60 —-»——»’\ 

       

L ouT'so 

  

  

    
  

R OUT'BO o "GTE ~ - GTA —— = FTE _ ~ . 

e v 
a FUEL QUANTITY SW'S 
E 24-24-230 SERIAL NO'S 24-2844 8 UP 

FIGURE 941. FUEL GAUGE, OIL TEMP. GAUGE, DOME LIGHT, CYLINDER HEAD TEMP. 

ELECTRICAL SYSTEM 

ISSUED: 8/18/72 
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2
5
7
4
4
-
€
 

     

   
   

FUEL GAUGES, 
QIL TEMP, 
CYL HO TEMP, 
OOME LTS 

'E_ZF\T, 

T - 

CL) N ! 

\;gfi& = ) o LTSS | 

FAT  REAR 
.\ DOME LTS /" 
L_“UJ 

AMPLIFIER 

    

    

  

  

  

      
    
  

    
Pa-24-260 SERIAL NO'S 24-4000 TD 24 4782 
8 24-4784 TO 24-4803 
  

FIGURE 9-42. FUEL GAUGE, OIL TEMP. GAUGE, DOME LIGHT, CYLINDER HEAD TEMP. 

  

  

       

  

   

Y5 A 
| FUEL GAUGES, 

L) o TEMP GAUGE 

    

  

QOME LT'S 
FRT_REAR( ) 
R ——     

    

   

      
Q48— 70 <A ; - 

R e oo bo— B~ T 
£ /ourss :Q:,lp 

L2 T   o ouT'8D 

FUEL QUANTITY SW'S   267990   PA-24-260 SERIAL NO'S 24- 4763, 4804 & UP 
  

FIGURE 943. FUEL, & OIL TEMP. GAUGE, DOME LIGHT, CYL. HEAD TEMP. & E.G.T. INDICATOR 

ELECTRICAL SYSTEM 
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G —a— €A 

= CYLINDER _sammm 

~a———EE )~ Freao A H 

  
  

TEMP 
GAUGE 

m—— ~ 
E2c LYY 

o, ENGINE Cry WD 
' TEMP UNIT TeT 

  
ENGINE Ol ™ _ 
TEMP UNIT -4—1- * 

FUEL QUANTITY SWITCHES 

  

—t o_g 

Q7G 

  

        

  

— ’ 
€40 

FUEL 
SENDERS 

  
    

  

  PA-24-400 SERIAL NO'S 26-2 & UP 

  

(oFy 

LAE 
RIGHT RIGHT LEFTY | LEFT 

- QUT'3D 5, IN'9D o/ IN'BD ouT'80 

FUEL GAUGES, 
OlL TEMP, 
CYL 40 TEMPIND, 

COME LIGHTS 

   
     OCME LTS 
Q/ switcHes |/ a5 

DOME LIGHTS   

o mm— e TEB Q6 F e e Q6 ) et " 368 

- 

S\ L QUT'SD 

S < 
I 

Q18 Q06D 

L ouT'a0 

it d 
@ 

  

  

FIGURE 9-44. FUEL, & OIL TEMP. GAUGE, DOME LIGHT, 

ELECTRICAL SYSTEM 
REVISED: 4/10/81 
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TO NAV |OA 
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Io rueL pun- 

itag 
'sw 

TURN & 8ANK 

  
  

L 

FiE 

Fe 

FID 

Lo 
N 

T a8 INDICATOR 

PA-24-180 & PA-24-250 SERIAL NO'S 24-1 TO 
24-2843 

2
1
8
4
2
 

F,
 
2
0
0
8
5
 
K
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1
2
6
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8
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2
2
1
2
7
-
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,
2
2
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-
F
,
 

2
1
8
5
1
 

Aess 
104 ; 

TO NAV LTS SW = L3A JTURN 8 BANK 

Fia 

(Fic 

7 \NT88 
\Gw2/ INDICATOR 

FID 

* Ll 
P:-Z‘-IIO A PA-24-250 SERIAL NO'S 24-2844 B 
Ul 

  

FIGURE 9-45. TURN & BANK FIGURE 946. TURN & BANK 

  

A903 

5A. 
I | TURN & BANK 

F1A = 

/\ TAaB 

'Y INDICATOR 

Fic 

PA-24-260 (ALL)     2
5
T
4
4
.
€
,
2
6
1
9
9
-
0
   

ASS 

5a 
| ruen & aank 

D 

FI£J 

  
/Q\,TAB 

i-uoncnon 

r FiD 

=l 
PA-24-400 SERIAL NO'S 26-2 & UP 

      

FIGURE 347. TURN & BANK FIGURE 948. TURN & BANK 
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AS92 

10 & 

TO NAV LTS SW=L34 JFUEL PuMP 

ToTAaa=-_F! 

FUEL PUMP Sw 

  

ARy 

TO NAV LTY SWe fiafun PuMP 

roTaa~Fia T‘ 

I FUEL PUMP sw 

  

  

— . S 
- ° G2c, Q20 - s 

FUEL PUMP ~ - A 
i = = 
> ! FUEL PUMPS 
w et — 

: I I 
X - - 

Pa-24-180 SERIAL NO'S 26-1 TO 24:2201 & 3 
P4.24-250 SERIAL NO'S 24-656 TO 24-2201 e | ma-24-250 SERIAL NO'S 24-103 TO 24-635 

FIGURE 949. FUEL PUMP FIGURE 9-50. FUEL PUMP 

ASie 0a A 0a 

TO NAV. LTS Sw~"TL34 “afun PUMP TO NAV LTS sw—-izl_\ =2 FugL PumP 

T - F - 0T88 m‘—/oL T T80 ~Fa 

/ (FUEL PUMP Sw ’ —\- . ! Q928 
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FUEL — 
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— e 02€ Q20 
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f8-24-180 SEMAL NO'S 24-2202 TO 26-3284 | Pe-24-230 sEmacL ne's 24-2202 TO 24-2043         
  

FIGURE 9-51. FUEL PUMP 
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FIGURE 9-52. FUEL PUMP 

3D 

2
1
8
5
1
 
.E
 

2
2
3
4
2
.
4
,
2
2
1
2
8
.
8



  

PIPER COMANCHE SERVICE MANUAL 

  

  Agss 

FUEL PUMP 

  

FUEL PUMP 

  

G0 

}-_E—L ///s::Z:u 

  

  

  

    
    

  

  

  
2
2
6
9
8
0
 

  
  

e e 
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FIGURE 9-53. FUEL PUMP FIGURE 9-54. FUEL PUMP 
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, SEE FIG | 
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FIGURE 9-55. FUEL PUMP FIGURE 9-58. FUEL PUMP 
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FIGURE 9-57. FUEL PUMP FIGURE 9-58. ELECTRIC TRIM 
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FIGURE 9-58. NAVIGATION & INSTRUMENT LIGHTS 
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FIGURE 3-60. NAVIGATION & INSTRUMENT LIGHTS 
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FIGURE 3-61. NAVIGATION & INSTRUMENT LIGHTS 
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Figure 9-85. Gear Motor, Solenoid, and Indicator Lights

(PA-24-180 and PA-24-250 S/N’s 24-2202 & Up)
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Figure 9-86. Gear Motor, Solenoid, and Indicator Lights

(PA-24-260 S/N’s 24-4783 and 24-4804 & Up)
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Figure 9-87. Gear Motor, Solenoid, and Indicator Lights

(PA-24-400 (All) and PA-24-260 (S/N’s 24-4000 thru 24-4803, less 24-4783))
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FIGURE 9-88. EXTERNAL POWER SUPPLY 
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TABLE I1X-VIl. TROUBLESHOOTING 
  

Trouble Cause Remedy 
  

BATTERY 
  

Discharged hattery. Battery worn out. 

Charging rate not set 

right. 

Discharging rate too 

great. 

Standing too long. 

Equipment left on 

accidentally. 

Short circuit (ground) in 

wiring. 

Broken cell partitions. 

Impurities in electrolyte. 

Repiace battery. 

Reset, 

Remove load when generator 

is not charging and re- 
duce use of starter, etc., 

on ground; use extemnal 

power wherever possible. 

Remove and recharge 

battery if left in unused 

airplane 3 weeks or more. 

Remove and recharge. 

Repiace. 

Check wiring. 

Replace. 
  

Battery life is short. Overcharge due to level 

of electrolyte being 
below top of piates. 

Heavy discharge. 

Sulfation due to disuse. 

Low charging rate. 

Impurities in electrolyte. 

- Maintain electrolyte level. 

Remove loads when gen- 

erator is not charging. 

Replace. 

Replace battery. 

Adjust voltage regulator. 
  

Cracked cell jars.   Frozen battery.   Hold-dowr: bracket loose.   Replace battery and tighten. 

Replace.     

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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TABLE IX-VIl, TROUBLESHOOTING (cont) 
  

Trouble Cause Remedy 

  

Compound on top of 

battery melts. 

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 over-filling. 

Vent lines leaking or 

clogged. 

Charging rate too high. 

Use care in adding water. 

Repair ot clean. 

Adjust voltage regulator. 

  

Battery freezes. Discharged battery. 

Water added and battery 

not charged immedi- 
ately. 

Replace. 

Always recharge battery for 

1/2 hour following 
addition of water in 

freezing weather. 

  

Leaking battery jar. Frozen. Replace. 
  

Battery polarity reversed. Connected backwards on 
airplane or charger. 

Battery should be slowly 
discharged completely 

and then charged correctly 

and tested. 

  

Battery consumes excessive 
watet. 

Charging rate too high 

(if in all cells). 

Cracked jar (one cell 

only). 

Correct charging rate. 

Replace battery. 

  

GENERATOR 
  

Generator operating 
within rated speed 

range but voltage 

output low.     If the voltage is low, the 

generator is operating 

on residual magnetism.   Check for loose or high 

resistance connections: 

clean and tighten.     

3 E23 
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TABLE IX-VIl. TROUBLESHOOTING (cont) 
  

Trouble Cavuse Remedy 

  

Generator operating 

within rated speed 

range but voitage 

output low. (cont) 

    

Loose or high-resistance 

electrical connections. 

Brushes excessively worn. 

Brushes binding in the 

brush boxes. 

Excessive side play of 

brushes in brush boxes. 

Brushes not properly 
seated. 

Low brush spring teasion. 

Dirty commutator. 

Scored or pitted com- 
mutator.   

Clean and tighten all 
electrical connections. 

When brush wears down to 

1/2 inch, replace with 
a new one. 

CAUTION 

Do not use abrasives 

of any description in 

seating the brushes. 

The brushes should be a free 

fit without excessive side 

play in the brush boxes. 

Binding brushes and the 

brush boxes should be 
wiped clean with a cloth 

moistened in Varsol or 

undoped gasoline. 

Replace the brushes as 

outlined above. 

Reseat brushes as outlined 

above. 

Brush spring should bear 

centrally on the top of 

the brushes, insuring full 

brush contact with the 
face of the commutators. 

Clean the commutator with 

a cloth moistened in 
Varsol or undoped gaso- 

line. 

Turn down commutator or 

replace armature.   
  

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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TABLE IX-Vil, TROUBLESHOOTING (cont) 
  

Trouble Cause Remedy 

  

Generator operating 

within rated speed 

tange but voitage 

output low. (cont) 

Shorted or open armature 

coils. 

Improper operation of the 

voltage regulator. 

Replace generator ot arm- 
ature. 

Adjust regulator. 

  

Generator operating 

within rated speed 

range but voltmeter 
indicates zero. 

Wiring not propetly 

connected. 

Grounded or open field 

coil assembly. 

See electrical system wiring 

diagram. 

Remove the generator and 

replace with one known 

to be in good condition. 
  

Genetator operating 
within 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 ‘*Gen- 

erator operating within 

rated speed range but 

voltage output low'’, 
above. 

  

Excessive sparking at 

generator brushes. 

Same as ‘‘Generator 

operating within rated 

speed range but voitage 

output low’’, above. 

Use remedy under ‘‘Generator 

operating within rated 
speed range but voitage 

output jow’’, above 

  

Generator operating 

within rated speed 

range but system am- 

meter reads off scale. 

Generator field magnetized 

in the wrong direction. 

Flash field with a jumper 

wire on regulator between 

generator and battery. 

  

System ammeter fluctuates 

excessively when in- 

dicating rated load.     Generarting system is over- 

loaded. 

Improper operation of gen- 

erator reverse-current 
relay. 

Loose connections.   Check the system for 

abnormal loads. 

Readjust to operate properiv 

Tighten connections.     

3 F1 
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TABLE 1X-VIl, TROUBLESHOOTING (cont) 
  

  

  

  

Trouble Couse Remedy 

Burned-out system am- Discharged battery. Replace with a fully 
meter or line fuse. charged battery. 

Defective wiring. Replace all defective wiring. 

ALTERNATOR 

No output from alternator. Malfunction of alternator, Check alternator output and 
alternator output circuit field circuits. Refer to 

or field circuit. Paragraph 9-44. 

Check altemnator. Refer to 

Paragraph 9-44. 

  

  

  

Reduced output from Open diode. Check alternator. Refer to 
alternator. Paragraph 9-44. 

STARTER 

Motor fails to operate. Low battery charge. ‘l Check and recharge if 

necessary. 

Defective or improper Refer to electrical wiring 

! wiring or loose diagram and check all 
% connections. wiring. 

Defective starter solenoid Replace faulty unit. 

or control switch. 

Binding, wom, or improperly Brushes should be a free fit 

seated brush, or brushes in the brush boxes without 

with excessive side play. excessive side play. Bind- 

ing brushes and brush 

boxes should be wiped 

clean with a gasoline 

(undoped) moistened cloth.         
  

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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TABLE IX-VIl. TROUBLESHOOTING (cont) 
  

Trouble Cause Remedy 

  

Motor fails to operate. 

(cont) 

  Dirty commutator. 

Shorted, grounded, or 

open armature.     

A new brush should be 

run in until at least SO 
percent seated; however, 

if facilities are not avail- 

able for runningin brushes, 

then the brush should be 

properly seated by insert- 

ing a strip of number 0000 
sandpaper between the 

brush and commutator, 

with the sanded side next 

to the brush. Pull sand- 

paper in the direction of 

rotation, being careful to 

keep it in the same contou 
as the commutator. 

CAUTION 

Do not use coatse 

sandpaper or emery 

cloth. After seating, 
clean thoroughly to 

remove 2ll sand and 

metal particles to 

prevent excessive 

weat. Keep motor 

bearing free from 

sand or metal par- 
ticles. 

If commutator is rough or 

dirty, smooth and polish 

with number 0000 sand- 

paper. If too rough and 
pitted, remove and turn 

down. Blow out all par- 
ticles. 

Remove and replace with an 

armature known to be in 

good condition.     

3R 
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TABLE IX-VII. TROUBLESHOOTING (cont) 
  

Trouble Couse Remedy 
  

Motor fails to operate. 
(cont) 

Grounded or open field 

circuit. 
Test, repair if possible or 

replace with a new part, 
  

Low motor and cranking 
speed 

Worn, rough, or improperly 
lubricated motor or 
storter gearing. 

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

Disassemble, clean, inspect, 
and relubricate, replacing 
ball bearings if worn 

Same remedies listed for 
these troubles. 

  

Excessive arcing of 
motor brushes 

Binding, worn, or improperly 
seated brush or brushes 
with excessive side play 

Dirty commutator, rough, 
pitted, or scored. 

See information above dealing 
with this trouble 

Clean as ou.'.ned above. 

  

  Excessive wear and 
arcing of motor 
brushes   Rough or scored com- 

mutator 

Armature assembly not 
concentric   Remove and turn commutator 

down on a lathe 

Reface commutator     

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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SECTION X 

CABIN HEATER AND VENTILATOR SYSTEM 
Acrofiche 

Grid No. 

10-1. General 3F8 

10-3 Heater Maintenance 3F8 
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SECTION X 

CABIN HEATER AND VENTILATOR SYSTEM 

10-1 General. 

10-2 Heat for the cabin of the Comanche is provided by a hot air exchanger installed on the e xhaust muffler 
On the PA-24-180 and PA-24-250. fresh air cnters the engine compartment through the upper portion of 
the nose cowling. passes over the engine and 1s vented to the heater muff through a flexible hose located on the 
baffling at the rear of the engine On the PA-24-260 and PA-24-400. air enters through the lower portion of 
nose cowl and is directed through flexible hoses to the muffler shroud The air is then heated and vented into 
the cabin area through a valve which can be controlled from the instrument panel When the vahe is 
completely closed off. the heated airis vented back into the engine compartment The heater outlet inthe cabin 
is located at the top of the nose wheel housing on early PA-24-180 and PA-24-250 models and along each side 

of the fuselage on late PA-24-180 and PA-24-250 models as weli as all PA-24-260 and P A-24-400 aircraft 
Control for the heater system is located on the right panel. below the instruments The windshield is keptclear 

of frost. ice. elc by a defroster svsiem which operates from the heater mutf. but has an individual control 
Fresh air for earls PA-24-180 and PA-24-250 models is supplied to the cabin by adjustable ventilators 

located bexide each seat. and one larger ventilator located under the instrument panel on the lett side of the 

cabin 
For the late PA-24-180 and PA-24-250 aircraft. fresh air is supplied by ventilators located beside each 

seat and an air intake located at the top of the fuselage. directing air through individual overhcad outlets 
On the PA-24-260 and PA-24-400. fresh air for the cabin interior is picked up from two air inlets in 

the leading edge of each wing The air passes through the wings to the wing root area and is discharged into 
the cabin near the floor just forward of the front seats In addition. two fresh air scoops are located on the 
dorsal fin These provide air for two overhead ventilators in the rear seat area and two {ront seat ventilators 
located between the windshield posts and the instrument pane! 

10-3 Heater Maintenance. If the exhaust manifold should become defective. carbon monoxide fumes may 
be discharged into the cabin area. therefore it is imperative that the exhaust manitold be inspected regularhy 

The heater muff must be removed in order 10 inspect the manifold assembly Check the operation of the 
push-pull controls to insure the valve doors function properly When the controls are pulled out the door 
should be completely open to permit full air flow  When the controls are pushed in. the valves should close 
off all air passage and vent the air into the engine compartment Refer 1o figures 10-1 through 10-5 for an 
illustration of the heater system 

ISSUED: 8/18/72 CABIN HEATER AND 
3F8 VENTILATOR SYSTEM 
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T FRESH AIR 

£ HEATER SYSTEM AIR 
m) DEFROST SYSTEM 

1. CABIN NEATER QUTLET 

2, CABIN HEATER OUTLET MOSE 
3. CABIN HEATER 90X 
4. CABIN HEATEM IRLET HOSE 
9. DEFROSTER AIR IMLET HOBE 

6. DEFROSTER IAR BOX 
7. DEFROSTER AR TAKEOFF ASSE MBLY 
0. DEFROSTER AM OUTLET 

#. CASIN FRESH A(R BOX 
10, CABIN FRESH AR INLET HOSE 
11. CABIN FRESH AIR DIST RIBUTION ASSEMOLY 
12, CABIN HEATER, DEFROSTEIR, AND FAESH AlR KNOB 

   

   

  

DETAIL A 

  

  
  

FIGURE 10-1. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA-24-180 and PA-24.250, Serial Nos. 24-1 to 24-1251 

3F9 
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map CABIN HEATER AIR 

EE9® CABIN FRESH AIR 

F\:‘f\ 1 EE) CABIN EXHAUST AIR 

  

  

FRESH AIR INLET "/ 1 
FRESH AIR OUTLET 1 2 

o HMEATER INLET 
1 

HEATER QUTLET 

. DEFROSTER OUTLET 

. CABIN YENT CONTAOL 

. OEFROSTER CONTROL 

. CABIN MEAT CONTROL 

. CABIN VENT CONTROL 

. CADIN EXWAUST VENT (SERtAL NOS. 2442202 TO 2442298} c
o
R
N
G
B
A
W
N
 ~
   
  

FIGURE 10-2. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA-24-180 ond PA-24-250, Serial Nos. 24-1252 to 24-2298 

CABIN HEATER AND YENTILATOR SYSTEM 

ISSUED: 8/18/72 
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   . FRESH AIR INLET 

< FRESH AtR OUTLET 
- FRESH AIR INLET ~ RADIO COOLING 
- MEATER tNLET 
. HEATER QUTLET 

W) CABIN FRESH AIR 

BEN) CABIN HEATER AIR 

==y CABIN EXHAUST AIR 

    

   

    

. DEFROSTER INLET 
< DEFROSTER OU TLET 
« CABIM AIR AND DEFROBTER CONTAOLS 

CABIN EXMAUST AIR OUTLET 

  

FIGURE 10-3. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA-24-180 and PA-24-250, Serial Nos. 24-2299 end vp 

CABIN HEATER AND VENTILATOR SYSTE 

ISSUED: 8/18/72 

3F11 

 



PIPER COMANCHE SERVICE MANUAL 

  

  

  

2887    

            

   

« FREBN AR INLET 
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. CABIN TENAUST AIR OUTLEY 

. CANIN AN b GEFROSTER COMTROLS 
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FIGURE 10- 4. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 

PA-24-260, Serial Nos. 24-4000 to 24-4246, 24-4248 to 24-4299 

CABIN HEATER AND YENTILATOR SYSTEM 
ISSUED: 8/18/72 
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FRESH AIR INLET 
FRESH AIR OUTLET 
HEATED AIR INLET 
HEATED AIR QUTLET 
DEFROSTER OUTLET 
CABIN EXHAUST AIR OUTLET 
CABIN AtR AND DEFROSTER CONTROLS 
CARBURETOR AIR 

  

FIGURE 10-5. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA-24-260, Serial Nos. 244247, 24-4300 to 24-4782 inclusive, 

244784 to 24-4803 inclusive. 

CABIN HEATER AND VENTILATOR SYSTEM 

3F13 

ISSUED: 8/18/72 

 



PIPER COMANCHE SERVICE MANUAL 

  

  

  

    

   

FRESH AIR INLET 
. FRESH AIR QUTLET 
. HEATEQ AIR INLET 
HEATED AIR QOUTLET 

OEFROSTER OUTLET 
CABIN EXHAUST AIR QUTLET 

CABIN AIR & DEFROSTER CONTROLS N
P
 

e 
s
 

  
  

FIGURE 10-6. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA-24.400 
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. FRESH AIR INLET 1 
2. FRESH AIR OUTLET 
3. HEATED AIR INLET 
4. HEATED AIR OUTLET A 
5. DEFROSTER OUTLET G 
6. CABIN EXHAUST AIR OUTLET & 
7. CABIN AIR AND DEFROSTER CONTROLS ’, 

  
  

  

FIGURE 10-7. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA-24-260, SERIAL NOS. 24-4782, 24-4304 AND UP 

CABIN HEATER AND VENTILATOR SYSTEI‘ 
ISSUED: 8/18/72 
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SECTION XI 

INSTRUMENTS 

11-1 DS CTIPIIOT L\ttt e e e s 
11-2 INSTTUMENLS Lottt ettt ettt e et enaea et 

1-3. Vacuum-Gyro INSIFUMENTS o .. vvuttt et ie e e e aaaeen 
11-4 Pitot-Static IRStruments ... ... i e e 
11-5 Electrical InStruments ...y it i i i 
11-6 Miscellaneous ... ..o i i e 
1t-7 Troubleshooting ................. Lo 
11-8. Remoral And Installation Of Instruments. ...t 
11-9 Gyro Service Procedure. ... ...oivi i 
11-10 Gyro Installation Inspection . ..., v 
11-10a  Gyvro Handling and Shipping ...ttt 
11-11 Vacuum System Lo e e e 

11-12 Vacuum Regulator Valve Removal and Installation ................... 

. 1113 Adjustment Of Vacuum Regulator Valve ............................. 
11-14 Vacuum PUIMP ..o e e 

11-15 Vacuum Pump Remorval ... 

11-16 Vacuum Pump Installation...... ... i 
H-17 TroubleshoOUNE . ..o o e e s 

f-18 Removal And Replacement Of Face Mounted Instruments............ ... ... 
11-19 GENETAL. oot e e 

11-20 Removal And Replacement Of Cluster Mounted Instruments.................... 
11-21 General. .. e e e e 

11-22 Directional Gyr0. .. vttt e 
11-23 General. ..o s 
11-24 Removal And Replacement ... 
11-25 Troubleshooting ....... ... i e e 

11-26 GVro HoOTIZOM o vt e e 
11-27 General. .. . e 
11-28 Removal And Replacement ........ .o 

11-29 Troubleshooting 
11-30 Rate Of Chimb Indicator 

11-31 General. ... e e 

11-32. Removal And Replacement 
11-33 Troubleshooting 

11-34 Sensitive Altimeter 
11-35. General. ... e e 
11-36 Removal And Replacement .............iiiiiiiiiiiiinnniiiaienn, 
11-37 Troubleshooting . ... ...uuuii i i e i it 

11-38 Airspeed Indicator 
1-39 L8731 1T 7 
{1-40 Removal And Replacement ... 

REVISED: 11/1/82 
3F16 

Aerofiche 
Grid No 

IF18 
IFIR 
IFIX 

IFIR 
FI19 
2F19 
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IF22 
3F22 
IF23 
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3GS 
3Gs 
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11-42. 

11-45, 

11-49 

11-53 

11-57. 

11-61 

11-62. 

11-66 

11-70. 

11-74 

11-78. 

1141 Troubleshooting . . . . 

Magnetic Compass .. ... ... 

1143, General . ......... 

11-44 Troubleshooting . . . . 

Manifold Pressure Gauge 

1146. General . ... .. 

1147 Removal And Replacement 

11-48. Troubleshooting . .. ... . 
Tachometer Indicator . . . 

11-50 General . . e 

11-51 Removal And Replacement 
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SECTION X1 

INSTRUMENTS 

11-t  Description. The instrumentation in the Comanche is designed to give a quick and actual indication 
of the attitude. performance and condition of the airplane. The instrument panel has been arranged to 
accomodate all the advanced flight instruments on the left side in front of the pilot and required engine and 
miscellaneous instruments on the right side The instruments are divided into four groups Vacuum. 
Pitot-Static. Electrical and Miscellaneous. Some of the instruments are components of indicating systems 

that indicate conditions at remote parts of the airplane. A few of the instruments. however. are seif-contained 
and merely have to be correctly installed to give an indication. Instruments requiring power from the 
electrical system are provided with circuit breakers to isolate the individual systems in the event of trouble 

11-2 Instruments. 

11-3. Vacuum-Gyro Instruments. The directional gyro is a flight instrument incorporating an air driven 
gvro stabilized in the vertical plane The gyro is rotated at a high rate of speed by lowering the pressure in 
the air tight case and simultaneously allomng almosphenc air pressure 1o enter the instrument against the 

gvro buckets Due to gyroscopic inertia. the spin axis continues to point in the same direction even though 

the aircraft vaws to the right or left This relative motion between the gyro and the instrument case is 
shown on the instrument dial which is similar to a compass card. The dial. when set to agree with the airplane 
magnetic compass. provides a positive indication free from swing and turning error 

The gyro horizon is essentially an air driven gyroscope rotating in a horizontal plane and is operated by 
the same principal as the directional gyro Due to the gyroscopic inertia. the spin axis continues 10 point in 
the vertical direction. providing a constant visual reference to the attitude of the airplane relative to pitch 

and roll axis A bar across the face of the indicator represents the horizon A miniature adjustable airplane 
is mounted 1o the case and aligning the miniature airplane to the horizon bar simulates the alignment of the 
airplane to the actual horizon Any deviation stimulates the deviation of the airplane from the true horizon 
The gvro horizon is marked for different degrees of bank . 

The suction gauge. a part of the airplanes vacuum system. is mounted in the right side of the instrument 
panel This gauge iscalibrated in inches of mercury and indicates the amount of vacuum created by the engine 
driven vacuum pump 

11-4. Pitot-Static Instruments. The airspeed indicator provides a means of indicating the speed of the 
airplane passing through the air. The airspeed indication is the differential pressure reading between pitot 
air pressure and static air pressure. This instrument has the diaphragm vented to the pitot air source and the 
case is vented to the static air system. As the airplane increases speed. the pitot air pressure increases. 
causing the diaphragm to expand. A mechanical linkage picks up this motion and moves the instrument 
pointer 1o the indicator speed The instrument dial is calibrated in knots and miles per hour. and also has 
the necessaryv operating range markings for safe operation of the airplane. 

The altimeter indicates pressure altitude in feet above sea level. The indicator has three pointers and a 
dial scale. The long pointer is read in hundreds of feet The middle pointer is read in thousands of feet and 
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the short pointer in ten thousand feet. A field pressure window is located on the right side of the indicator 

dial and is set by the knob located on the lower left corner of the instrument. The altimerer consists of 2 

sealed diaphragm that is connected to the pointers through a mechanical linkage. The instrument case is 

vented to the saatic air svstem and as static air pressure decreases, the disphragm expands causing the 
pointers to move through the mechanicai linkage. 

The rate Of climb indicator measures the rate of change in static pressure when the airplane is climbing 

or descénding. By means of a potnter and dial. this inswument will indicace the rate of ascent or descent of 
the airplane in feet per minute. 

11-S. Electrical Insrumenes, The tum and bank indicator is an electrical instrument used for making 
correctly conrrolled turns. The tum portion of the indicator is an electrically driven gvroscope, while the 

bank portion is a ball sealed in a curved glass tube filled with dumpening fluid. The electnical switch for the 

turn and bank indicator is located on the switch panet under che left instrument panet. 

The ammeter ic mounted in the inRTument cluster located on the insrument panel, This instrv  ent 
measures the amount of current received and the amount of current drain on the bartery. 

Two fuel quantitv gruges are used on the Comanche (PA-24-180, Serial Nos. 24-1 and up, and 
PA-24-250, Serial Nos. 24-1 to 24-2843 inclusive) and are mounted in the cluster on the instrument panet. 

_ These instruments are calibrated in fractional divisions of one fourth, one half, three fourths and full. A 

transmirter unit is instailed in each fuet cell. This unit contains a resistance strip and 2 movable control arm. 

The position of this arm is controlled by a float in the fuel cell and this position is transmitted electricallv 

to the indicator gauge to show the amount of fuel in the cell. If the suxiliary fuel system is installed, two 

auxiliarv fuel quantity gauges wiil be instalied in the instrament cluster. 

{n the Comanche, PA-24-250. Serial Nos. 242844 and up. PA-24-260. and PA-24-300. onlv one fuel 
quantity gauge is incorporated in the system. This gauge will indicate the amount of fuel in the cell that is 

selected. This arrangement is made possibie by a selector switch mounted on the fuel selector valve. The 

switch is located directlv below the fuel selector plate. An nverride system is incorporated so that it is 
possible to check the amount of fuei available in the remaining cells without moving the selector handie to 

that cell position. This accomplished by depressing the red bu..on (located on the fuel selector plate) under 

the desired fuel cell position. The fuel gauge will indicate the amount of fuel availabie :n that cell. When the 
red burton is released the indicaring system will rerum to its normal operation of indicating the amount of 

fuet in the tank seiected. ’ 
The oil temperature indicator is mounted in the instrument cluster on the instrument panel. This 

instrument will provide a temperature indication of the engine oil in degrees Fahrenheit. The instrument 

has 2 temperature bulb located in the oil screen assembiy on the engine accessory section. 

11-6. Miscellaneous Instrumens. The magnetic compass installed in che Comanche is a seif-contained 

instrument and is mounted above the instrument panel on the windshield center strip. This instrument has 

an individual light which is connected to the instrument lighting circuit. The compass correction card is 

located in the card hoider mounted on the instrument panel. 

The clock is 2 hand wound. 8-day time piece. It incorporates a stem wind with the knob act the lower 

lefr-hand side of the dial. This knob, when pulled and turned, also adjusts the hands. In addition, two 

dummv hands are conrolied by a center knob and they funcnon as elapsed ume hands. 

The tachometer is connecred to the engine accessory secticn by a flexible cable, and provides ad 

indication of crankshaft speed in revolutions per minute. The instrument has a recording mechanism for 

recording the time that the engine is in actual operation. 

INSTRUMENTS 
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The manifold pressure gauge is a vapor proof, absolute pressure type instrument. Pressure from the 

intake manifold of the engine is transmitted to the instrument through a line. A pointer indicates the manifold 
pressure available at the engine in inches of mercury. 

The fuel pressure gauge is a differential pressure instrament comprised of a diaphragm sensing unit 

with sector and pinion movement to amplify diaphragm movement. It is mounted in the cluster on the 

instrument panel. On the PA-24-180 the gauge is connected to the fuel system at the engine driven fuel pump, 

while on the PA-24-250, -260, and 400 it is connected at the carburetor or fuel injector fuel inlet fitting. 

The oil pressure gauge is mounted in the cluster on the instrument panel. This gauge will indicate the 
amount of oil pressure available at the pressurized engine oil passage. 

11-7.  Troubleshooting. For troubleshooting of the various instruments, refer to the troubleshooting table at 
the end of this section. 

11-8.  Removal and Installation of Instruments. Since all instruments are mounted in a similar manner, a 

description of a typical removal and installation is provided as a guide for all face mounted instruments. 

a. Remove the instrument access panel by removing the remaining screws and lifting off the panel. 

b. Remove the face panel by removing the screws from around the perimeter of the panel. 

c. With the face panel removed, the mounting screws for the individual instruments will be 
exposed. 

d. Disconnect the plumbing and/or electrical connector from the back of the instrument. Where two 

or more lines connect to an instrument, identify each line to facilitate reinstallation. Attach a dust cap or plug 
to each fitting. 

€.” Remove the screws that secure the instrument in the panel cutout. 

_f. Remove the instrument from the panel. 

NOTE 

These airplanes were originally equipped with A.C. Sparkplug or Stewart 

Wamer engine gauges and sending unit systems which are no longer 

S available. For replacement engine gauges and sending units, see the current 

Comanche Parts Catalog (P/N 752 464) or Piper Service Spares Letter No. 406. 

Installation of the instruments is in reverse order given for removal. After the installation is 

completed and before replacing the instrument access panel, check all components for security and clearance 

of the cantrol column. 
A cluster is located on the instrument panel and contains several individual instruments. Removal of 

the instrument face panel will exposed the clear plastic cover on the cluster. Remove this cover by removing 

the two center mounting screws. After the plumbing and/or electrical connection(s) have been removed and 

identified, the individual instrument(s) may be removed from the cluster assembly. 

11-9. Gyro Service Procedure. 

11-10. Gyro Installation Inspection. The following inspections should be made before removing a 
suspected gyro instrument from the airplane. 

Visual Examination: 

a. Has the instrument been modified? 

b. Has the instrument been damaged? 

¢. Does the instrument show any signs of abuse? 

NOTE 

Do not cage directional gyro and set to different headings. The entire gyro 

and fixture must be rotated 90 degrees each time without touching 
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the caging knob. If gyro is not rotated and the caging knob is employed, 
the gyro is not repositioned in the case, only the card is urned, this 
results in checking the gyro only in one position no matter how many 
headings the card may be set to. 

CAUTION 

Permit no oil, grease. pipe compound, or any foreign material to 

enter ports, prior to installation of fittings. Make sure that all air lines 
are clean and free of foreign particles and/or residue before 

connecting lines to gyro 

11-102. Gyro Handling And Shipping. The following information applies to all three inch directional gyros 

and attitude horizon instruments installed by the factory or a Piper field sexvice facility. 

Gyro instruments being returned to the factory are to be placed in approved containers with all ports 
property sesied immediarely after removal from the aircraft insqument panel. The instrument must also be 

sccompanied by factory copies of the warranty and credit claim forms. These forms and the special 

conminers should be available at any Piper Dealer and/or Distributor. Should any gyro instrument be 

received by the factory in an unapproved continer or if the ports are not sealed, the warranty will be 
immediately voided and the instrument returned to the sender. The instrument must be returned 

immediately after removal from the aireraft (not to exceed 15 days following discovery of defect). 

11-11, Vacuum Sywem. The vacuum system empioyed to operate the gyro insuments is comprised of an 

engine driven vacuum pump, oil-air separator, vacuum regulator valve, and the necessary tubing to complete 

the system. On the late model Comanche 2 dry vacuum pump has been employed. When this type pump is 
installed the need for the oil-air separator and the hardware necessary for it installavion is eliminated. A kit 

(754 356) is available for insrallation of the dry vacuum pump on any of the early modet Comanches. 

One vacuum regulator valve is incorporated in the system to conmrol vacuum pressure to the gyro 

instruments. Access to this valve for maintenance and adjustment is gained through the engine cowling. On 

the early model Comanche, the regulator vaive was mounted on the firewall, while the later models have the 
valve installed on the engine mount assembly. 

11.12. Vacuum Reguistor Valve Removal And Installation. To remove the regulator valve in the engine 

compartnent, disconnect the three lines, remove the mounting screws and remove the valve. Install 

regulator in reverse order given for removal. After installation check complete vacuum system for leaks and 

proper operation. 

11-13. Adjustment Of Vacuum Regulator Valve. To adjust the regulator valve, perform the following 

steps: 
i Loosen the locking nut or remaove the protectuve cap from the valve, depending on which type is 

installed. 
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NOTE 

Do not attempt adjustment of this valve with the engine in operadon. 

b.  Scart the engine. After allowing time for warm-up, run the engine at medium RPM. 

c. With the engine running at medium RPM, the suction gauge should indicate between 4.2 and 4.7 

inches of mercury. Units with & central air filter system should indicate between 4.8 and 5.1 inches of 

mercury. If the vacunm resding fails to fall within this range, shut down the engine and adjust the regulator 
valve. Move the valve adjustment screw clockwise to increase the pressure and counterclockwise to wecrease 
the pressure. Start the engine and repear the check. 

d  After the system pressure bas been adjusted to the recommended setrings, retighten the locking 
nut or repiace the protective cap. 

11-14, Vacuum Pump. The vacuum pump used on the Comanche is the rotary vane. positive 
displacement type. The unit consists essentially of an aluminum housing containing a tempered sleeve in 

which an offset rotor, with moving blades, is incorporated. This assembly is driven by a coupling mated 

to the engine driven gear assembly. The pump is mounted on the accessory section of the engine 

11-15. Vacuum Pump Removal The vacoum pump is removed by the following procedure: 

2. Remove the top portion of the engine cowling. 

b. Loosen the two hose clamps and remove the two hoses from the vacuum pump fittings. [dentify 
the hoses 10 aid in reinstailation. 

¢.  Remove the four reraining nuts, lock washers and plain washers. 

d. Remove the vacuum pump. 

NOTE 

Before instailacion of firctings on pump, check for external dammage. A 

pump that has been damaged or dropped should not be installed When 
a vise is used to secure pump while installing ficrings, suitable caution 

must be exercised to avoid pump damage. The square mounting flange 

must be held berween soft wood blocks and only at right angles to the 
vise jaws. Use only encugh vise pressure to hold pump firmiy. DO NOT 

apply vise pressure to outside diameter or overall length. The pors of 

the AIRBORNE dry air pump have been treated with a dry film 

lubriant and the AIRBORNE firrings are cadmium plated thus 
elimingting any need for thread lubriantws. If a thread lubricanc is 

required, use 2 powdered moly suifide or graphite in dry form orin an 

evaporatng vehicle; or employ s slicone spray. Apply sparingly to 

external threads of fittings only. DO NOT use pipe tape, thread dope, 
bydrocarbon oil or grease, as these can conmminate pump and cause 

malfunction. With pump properly secured in vise, insert fittings in ports 

and hand dghten firmly. Next, using 2 wrench, tighten each firting from 

one-half to two turns addiconai. 
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11-16. Vacuum Pump Installation. The vacuum pump is mounted as follows: 

2. Remove the top portion of the engine cowling. 

b.  Align spiine on the pump drive with spline on the engine drive assembly. 
c. Secure pump to engine drive assembly using four reraining nuts, lock washers and plain washers. 

d. Connect the inlet and cutlet hoses to their respective firtings on the vacuum pump using two hose 

clamps. 
e. Check all connections for security and reinstall the top engine cowling. 

11-17. Troubleshooting. 

TABLE XI{. VACUUM SYSTEM 

  

Troubie Canse Remedy 

  

No vacuum pressure gauge 

indicacon. 

Pump inoperative. Dis- 

connected. Broken or 

restricred lines. 

Replace pump. Locate 

wouble and correct. 

  

No vacuum pressure gauge 

indication at instrument. 

Hose from instrument to 
gauge leaking or restricted. 

Check all lines and 

connections. 

  

No vacuum suction gauge 
indicacion at either 

instrument or source. 

Faulty gauge. Malfunctioning, 

regulator valve, or 

vacuum pump. 

Check operation of instru- 
ments. {f operation is 

normal, replace gauge. 

If insruments are in- 

operatve, check operation 

of vacuum pump or regulator 

valve. 

  

Low vacuum system 

pressure. 

Vacuum regulator valve 

incorrectly adjusted. 

Leaking of the system 

lines or fitting. 

Adjust regulator valves in 

accordance with (Adjust- 
ments) of this secton. 

Check all lines and firings. 

  

Normal pressure indication, 

but sluggish operation 

of instruments. 

Inscruments air filter 

elemeno dirty. 

Remove and clean or replace. 

  

High system pressure.     Vacuum regulacor vaive 

sticking or dirty screen.   Clean and check operation 
of regulator vaive.   
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2. TURN COORDINATOR 18 ENGINE GAUGES 34 AUTOFLITE 
3. AIRSPEED 19 AMMETER 35 GEAR SELECTOR 
4 STALL WARNING 20. HEATER CONTROLS 36. COWL FLAP CONTROL 
§ DIRECTIONAL GYRO 21 DME 37. SUCTION GAUGE 
6. GYRO HORIZON 22. MASTER SWITCH 38. TURBO CONTROL 
7 RATE OF CLIMB 23 MAGNETO & STARTER 38 THROTTLE 
8 ALTIMETER 24 FUEL PUMP 40 NAV/APPROACH COUPLER 
9. OMNI INDICATORS 25 PITOT HEAT 41. FLAP POSITION INDICATOR 

10 MARKER BEACON LIGHTS 26 POST LIGHT SWITCH 42. PAOPELLER CONTROL 
11 COMM/NAV TRANSCEIVERS 27 PARKING BRAKE 43. MIXTURE CONTROL 
12 RADIO SELECTOR PANEL 28 LANDING LIGHTS 44 FLAP ACTUATOR 
13 ADF RADIO 29 NAVIGATION LIGHTS 45. ALTERNATE INDUCTION AIR 

14, ALTIMATIC 1B 30 ANT! COLLISION {RED) 46. ALTERNATOR CIRCUIT BREAKER 

16 TACHOMETER 31 ANTI COLLISION (WHITE} 47 LIGHTER 
18. MANIFOLD PRESSURE 32. MAP LIGHT 48 CIRCUIT BREAKER PANEL 

Figure 11-1. Instrument Panel 
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11-18. Removal and Replacement of Face Mounted Instruments. . 

NOTE 

These airplanes were originally equipped with A.C. Sparkplug or Stewart 

Warner engine gauges and sending unit systems which are no longer 

available. For replacement engine gauges and sending units, see the current 

Comanche Parts Catalog (P/N 752 464) or Piper Service Spares Letter No. 406. 

11-19. General. Since all instruments are mounted in a similar manner, a description of a typical removal 

and installation is provided as a guide for the removal and installation of the instruments. Special care should 

be taken when any operation pertaining to the instruments is performed. 

a. Remove the instrument access panel by removing the retaining screws and lifting off the panel. 

b. Remove the face panel by removing the screws from around the perimeter of the panel. 

c. With the face panel removed, the mounting screws for the individual instruments will be 

exposed. Remove the connections to the instrument prior to removing the mounting screws of the instrument 

to be removed . 

NOTE 

Flag instrument connections for ease of installation. 

d. Installation of the instruments will be in the reverse given for removal. After the installation is 

completed and before replacing the instrument access panel, check all components for security and clearance 

of the control column. 

11-20. Removal and Replacement of Cluster Mounted Instruments. 

NOTE ‘ 
These airplanes were originally equipped with A.C. Sparkplug or Stewart 

Warner engine gauges and sending unit systems which are no longer 

available. For replacement engine gauges and sending units, see the current 

Comanche Parts Catalog (P/N 752 464) or Piper Service Spares Letter No. 406. 

11-21. General. A cluster, located on the instrument panel, contains individual instruments. Removal of 

these instruments can be accomplished by the following procedure. 

a. Remove the instrument access panel by removing the retaining screws and lifting off the panel. 

b. Remove the face panel by removing the screws from around the perimeter of the panel. 

c. With the face panel removed, the clear plastic cover on the cluster assembly will be exposed. 

Remove this cover by removing the two center mounting screws. 

d. Remove the connection(s) to the individual instrument(s) to be removed and remove the 

instrument(s) from the cluster assembly. 

e. Replace instrument(s) in the reverse order of removal. Check all mountings and connections for 

security. 

11-22. Directional Gyro. 

11-23. General. The directional gyro is a flight instrument incorporating an air-driven gyro stabilized in the 

vertical plane. The gyro is rotated at high speed by lowering the pressure in the air tight case and 

simultaneously allowing atmospheric air pressure to enter the instrument against the gyro buckets. Due to 

gyroscopic inertia, the spin axis continues to point in the same direction even though the aircraft yaws to the 

right or left. This relative motion between the gyro and the instrument case is shown on the instrument dial 

which is similar to a compass card. The dial, when set to agree with the airplane magnetic compass, provides 

a positive indication free from swing and turning error. . 
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11-24 Removal And Replacement. Refer 1o Paragraph 11-18 of this section. 

11-25 Troubleshooting. 

TABLE XI-1. DlRECflOfiAL GYRO INDICATOR 

  

  

Trouble Cause Remedy 

Excess drift in either Excessive vibration with Check shock mounts. 

direction. amplitude more than 
0.006 inch. 

insufficient vacuum. If 

vacuum below 4.2 inch hg., 
check for the following: 

  

a. Relief valve improperly a. Adjust. 

adjusted. 

b. Incorrect gauge reading. b. Recalibrate. 

- c. Pump failure. c. Repair or replace. 
d. Vacuum line kinked or d. Check and repair. 

leaking. Check for collapsed 

inner wal} of hose 

. Defective instrument. Replace instrument. 

- Dial spins continuously. Defective mechanism. Replace.         
  

11-26 Gyro Horizon. 

11-27 General. The gyro horizon is essentially an air driven gyroscope rotating in a honzontal plane and is 
operated bv the same principal as the directional gvro. Due to the gyroscopic inertia. the spin axis 

continués to point in the vertical direction, providing a constant visual reference to the attitude of the 

airpiane relative to pitch and roil axis. A bar across the face of the indicator represents the horizon. A 

miniarure adjustable airplane is mounted to the case and aligning the miniature airplane to the horizon bar 
simulates the alignment of the airplane to the actual horizon. Any deviation simulares the deviation of the 

airplane from the true horizon. The gyro horizon is marked for different degrees of bank 

11-28 Removal And Replacement. Refer to Paragraph 11-18 of this section. 
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11-29. Troubleshootng. 

TABLE XI-II. GYRO HORIZON INDICATOR 

  

Trouble Cauee Remedy 

  

Bar fails to respond. Insufficient vacuum. Check pump and rubing 

  

Bav does not settle. Excessive vibration. Check shock mounts. 

Replace if necessary 

  

Bar does not settle. Insufficient vacuum. Check line and pump 
Adjust valve. 

  

Defective “rument. Replace. 

  

Bar oscillates or shim- 

mies continuousiy. 

    
Excessive vibration. 

Vacuum too high. 

Defective mechanism.   
Check shock mounts. 

Replace if necessary. 

Adjust valve. 

Replace instrument.   
  

11-30 Rate Of Climb Indicator. 

11-31. General. The rate of climb indicator measures the rate of change in stacic pressure when the 
airplane is climbing or descending. Bv means of 2 pointer and dial, this instrument will indicate the rate of 

ascent or descent of the airplane in feet per minure. 

11-32. Removai And Replacement. Refer to Paragraph 11-18 of this section. 

11-33. Troubleshooung. 
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. TABLE XI-IV. RATE OF CLIMB INDICATOR 

Trouble Cause Remedy 

Pointer does not set on Aging of diaphragm. Reset pointer to zero by 

zero means of setting screw. 

Tap instrument while 

resetting - 

Poinrer fails ro respond. Obstruction in static Line. Disconnect all mstruments 

connected to the static 
line. 

Check individual instruments 

for obstruction in lines. 
  

Pointer oscillates Leaks in static lines. Disconnect ail instruments 

connected to the static 

line. Check individual 

instruments for leaks. 

Reconnect insguments 

to stacic line and test 

installation for leaks.   
  

Defective mechamsm. Replace instrument       
  

‘ 11-34 Sensitive Aldmerer. 

11-35 General. The altimerer indicates pressure altitude in feet above sea level. The indicator has three 

pointers and dial scale. The long pointer is read in hundreds of feer. The middle pointer is read in thousand 

of feet and the short pointer in ten thousand feet. A field pressure window is located on the right side of 
the indicator dial and is set bv the knob located on the lower left camer of the inscrument. The altimerer 

consists of a seaied diaphragm that is connected to the pointers through a mechanical linkage. The 
instrument case s vented to the static air svstem and as static air pressure decreases. the diadhragm 

expands. causing the pointers to move through the mechanical linkage. 

11-36. Removal And Replacement. Refer to Paragraph 11-18 of this section. 

11-37 Troubleshoodng. 

INSTRUMENTS 
‘ ISSUED: 8/18/72 

368



PIPER COMANCHE SERVICE MANUAL 
  

TABLE XI-V. ALTIMETER 
  

r Trouble Cause Remedy 

  

Excessive scale error, Improper calibrauon adjust- 
ment. 

Replace instrument. 

  

Excessive pointer 

oscillation. 
Defective mechanism. Replace insgrument 

  

High reading. Improper vencing. Eliminate leak in stauc 

pressure svstem and check 

alignment of airspeed tube 
  

Setting knob 15 hard to 

um. 
Wrong lubrication or lack 

of lubricarion. 
Reilace instrument. 

  

Inner reference marker 

fails to move when 

setting knob is rotaced. 

Out of engagement. Replace instrument. 

  

Setting knob set screw 

loose or mussing 
Excessive vibrazion. Tighren mstrument screw. 

if loose. Replace in- 

strument. if screw 1s 

missing. 

  
  

Cracked or loose cover 

glass. 
Excessive vibration Replace instrument. 

  

; Duil or discolored 

luminous markings. 
Age Replace instrument. 

  

Barometric scale and 

reference markers out 

of svnchronism. 

Slippage of maring parts. Repiace instcrument. 

  

Baromerric scale and 

reference markers out 

of synchronism with 

pointers.     Drift in mechanism.   Reset pointers, refer to the 

latest revision of AC 43 13-1.     

REVISED: 4/10/81 
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11-38. Airspeed Indicator. 

11-39 General. The airspeed indicator provides a means of indicating the speed of the airpiane passing 

through the air. The airspeed indication is the differential pressure reading between picot air pressure and 

static 2ir pressure. This inscrument has the diaphragm vented to the pitot air source and the case is vented 
to the staric air svstem. As the airplane increases speed. the pitot air pressure increases, causing the 

diaphragm to exnand. A mechanical linkage oicks up this motion and moves the instrument pointer to the 

indicated speed. The instrument dial is calibrated in knots and miles per hour. and aiso has the necessarv 
operating range markings for safe operation of the airplane. 

1140 Removal And Replacement. Refer to Paragraph 11-18 of this section. 

11-+1. Troubleshooting. 

TABLE XI-V1. AIRSPEED TUBES AND INDICATOR 
  

Troubie Cause Remedy 

  

Tube does not heat or Circuit breaker popped. Reset. 

clear itself of ice with 
switch “ON™" (Heated 

pitot tubes only.) 

  

Tube does not heat or Open circuiz. Repair. 

clear itself of ice with 

switch “ON" (Heated 

pitot rubes only ) 

  

            

Excessive voltage drop .| Check voltage at pitor 

berween battery and head. 

pitot head. 

Heating element burned out. Replace pitot head. 

Pointers of static instru- Leak in instrument case or Check for leak and seal 
ments do not indicate in pitot lines. 

oroperly 

Pointer of instrument Leak in instrument case. Check for leak and seal 

oscillates. 
L 

INSTRUMENTS 
ISSUED: 8/18/72 
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11-42. Magnetic Compass. 

11-43. General. The magneric compass instailed in the Comanche is 2 self-contained instrument and is 
mounted above the inscrument panel on the windshield centerstrip. This instrument has an individual light 

which is connected to the instrument lighting circuie. The compass correction card is lo:zted in the card 

holder mounted on the instrument panel. 

1144 Troubleshooting. 

TABLE XI1-VIl. MAGNETIC COMPASS 
  

  

  

  

  

  

  

          
  

3 611 

Troubie Cause Remedy 

Excessive card error. Compass not properly Compensate instrument. 

compensuated. 

Exrernal magnetic inter- Locate magnenc inter- 

ference. ference and efiminate 

if possible. 

Excessive card Improper mounung on i1n- Align instrument. 

oscillation strument panel. 

Insufficient liquid. Replace instrument. 

Card sluggish Weak card magnet. Replace instrument, 

Excessive pivot fniction Replace instrument. 
or broken jewel. 

{nstrument too heavily Remove excess compen- 

compensated sacion. 

Liquid ieakage Loose beze! screws. Replace instrument. 

Broken cover glass Replace instrument. 

Defective sealing gaskers. Repiace instrument. 

i Discolored lumnous Age. Replace instrument. 

markings 

Detective light Burned out lamp or broken Check iamp or conunuiry 

circuir of wiring. 

INSTRUMENTS 
ISSUED: 8/18/72 
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11-45 Manifold Pressure Gauge. 

11-46 General. The manifold pressure gauge is a vapor proof. absolute pressure type instrument Pressure 

from the intake manifold of the engine is transmitted to the instrument through a line. A pointer indicates 
the manifold pressure available at the engine in inches of mercury 

11-47 Removal And Replacement. Refer to Paragraph 11-18 of this section 

11-48 Troubleshooting. 

TABLE XI-VIIl MANIFOLD PRESSURE INDICATOR 
  

Trouble Cause Remedy 

  

Excessive error at existing Pointer shifted. Replace instrument 
barometric pressure 
  

E xcessive error when Line leaking Tighten line connections 
engine is running 
  

  

  

4 Sluggish or jerky pointer Improper damping adjustment Adjust damping screw 

morement 

.. Broken or loose cover Virbration or excessive Replace glass and reseat 

. glass pressure case 

Dull or discolored Age Replace instrument 
luminous markings 
  

Incarrect reading Moisture or oil in line . Disconnect lines and blow out         
  

11-49 Tachometer Indicator. 

11-50 General. The tachometer is connected to the engine accessory by a flexible cable. and provides an 
indication of crankshaft speed in revolutions per minute The instrument has a recording mechanism for 
recording the time that the engine is in actual operation 

11-51 Removal And Replacement. Refer to Paragraph 11-18 of this section 

11-52. Troubleshooting. 

ISSUED: 8/18/72 INSTRUMENTS 
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TABLE XI-1X. TACHOMETER 

  

Trouble Cause Remedy 
  

No reading on indicator. 
either permanent or 
intermittent 

Broken shaft 

Springs weak 

Replace instrument 

Replace instrument 
  

Pointer oscillates 
excessively 

    
Rough spot on. or sharp bend 

in shaft 

Excess friction in instru- 

ment   
Repair or replace 

Replace instrument     

11-53 Engine Oil Pressure Gauge. 

11-54  General. The oil pressure gauge is mounted in the cluster on the instrument panel This gauge will 
indicate the amount of oil pressure available at the pressurized engine oil passage 

11-55 Removal And Replacement. Refer to Paragraph 11-20 of this section 

11-56 Troubleshooting. 

TABLE XI-X. ENGINE OIL PRESSURE GAUGE 
  

Trouble Cause Remedy 

  

Excessive error at zero Pointer loose on shaft 
Oherpressure or sea- 
soning of bourdon tube 

Replace instrument 

  

E xcessine scale error Improper calibration adjust- 

ment. 
Replace instrument 

  

E xcessive pointer 
ascillation 

Improper damping or rough 
Engine relief valve 

Disconnect line and drain 
Check for leaks If 
trouble persists. clean 
and adjust relief vajre 

  

Sluggish operation or 
pointer or pressure 
fails to build up     

Engine relief valve open 

  
Check and clean 

  
  

ISSUED: 8/18/72 
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11-57 Fuel Pressure Gauge. 

11-58 General. The fuel pressure gauge instrument is mounted in the cluster on the insrument panel. This 

gauge is connected to the fuel system at the engine driven fuel pump, on the PA-24-180, while on the 

PA-24-250. PA-24-260 and PA-24-400 it is connected at the carburetor or injector fuel iniet fitung. 

11-59 Removal And Replacement. Refer to Paragraph 11-20 of chis secdon. 

11-60. Troubieshooting. 

TABLE XI-XI. FUEL PRESSURE GAUGE 
  

  

Trouble Cause Remedy 

No fuel pressure indi- Fuel valve stuck. Check valve. 

cation. 

No fuel in tanks. Check fuel, fill. 

  

Defective fuel pump. 

Defective gauge 

Check pump for pressure 

build up. Check diaphragm 

and relief valves in en- 

gine pump. Check for ob- 

struction in electric pump. 
Check bypass valve. Air 

leak in intake lines. 

Replace gauge. 

  

Pressure low or pressure 

surges. 

Obstruction in injet side 

of pump. 

Faulty bypass valve. 

Faultv diaphragm. 

Trace lines and locate 

obstruction. 

Replace. 

Replace or rebuild pump 
  

Needle fluctuarion.     Surge dome on pump filled 

with fuel.   Remove and empry. 

  

INSTRUMENTS 
ISSUED: 8/18/72 
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11-61. Elecmical Instrument. 

11-62. Tum And Bank Indicator. 

11-63. General. The wm and bank indicator is an electrical insTument used for making correcty 

controlled turns. The tum portion of the indicator is an electrically driven gyroscope, while the bank 

portion is a ball sealed in 2 curved glass tube filled with damping fluid. The electrical switch for the turn 

and bank indicator is located on the switch panel under the left instrument panel. 

11-64. Removal And Repiacement. Refer to Paragraph 11-18 of this section, 

11-65 Troubleshooting. 

TABLE XI-XI1. TURN AND BANK INDICATOR 

  

Trouble Cause Remedy 

  

Pointer fails to respond. Foreign marter lodged in 

instrument. 

No electrical circuit. 

Replace instrument. 

Check for voltage at instru- 

ment. 

  

[ncorrect sensitivity Misadjustment of sensitivity 

spring. 

Adjust by means of sensitivity 

spring screw If this pulls 

the poinver from zero. re- 

place instrument 

  

Pointer does not set on 

zero 

  
Gimbal and rotor assembly 

out of balance. 

Poinrer incorrectly set on 

its staff. 

Sensitivity adjustment pulls 

pointer off zero. 

Replace instrument. 

Replace instrument. 

Replace instrument. 

  

! Vibraung pointer | | 
| 
1 
|   Gimbal and rotor assembly 

out of balance. 

Pirted or worn pivots or 

bearings.   Replace instrument. 

Replace instrument   
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TABLE XI-X11. TURN AND BANK INDICATOR (cont) 
  

  

  

          

Trouble Cause Remedy 

In jow temperature pointer Oil has become too thick. Replace inscrument. 

fails to respond or does 
so sluggishly and with 

insufficient deflection. 
‘ 

Insufficient bearing Replace instrument. 

clearance. 

Pointer sluggish in re- Q1 or dirt berween damping Replace instrument. 

tuming to zero and does pistons and cylinder. 

not set on zero when 

stacionary 

Excemive clearance between Replace instrument. 

rotor and rotor pivots. 

Ball in inclinometer does [nsrrument out of alignment Correct alignment. 

h not center. on panei. 
  

- 11-66. Oil Temperature Indicator. 

< 11-67. General. The oil temperature indicator is mounced in the inscrument cluster on the instrument 

panel. This instrument will provide a temperature indicadon of the engine ou in degrees Fahrenheit. The 

instrument has a temperature buib located in the oil screen assembly, on the engine accessory section. 

11-68. Removal And Replacement. Refer to Paragraph 11-20 of this section. 

11-69 Troubleshooting. 

INSTRUMENTS 
ISSUED: 8/18/72 
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TABLE XI-XIIt. OIL TEMPERATURE INDICATORS 

  

  

  

  

  

Trouble Cause Remedy 

Instrument fails to show Broken or damaged capillary. Check engine unit and 

any reading. Wiring open. wiring to instrument. 

Excessive scale error. Improper calibration adjusc- Repair or replace. 

ment. 

Pointer fails to move as Broken or damaged capillary Check engine unit and 

engine is warmed up. or open wiring. wiring. 

Dull or discolored Age. Replace inscrument. 

luminous marking.         
  

11-70. Ammeter. 

11-71. General. The ammeter is mounted in the instrument cluster located on the insqument panel. This 

instrument measures the amount of current received and the amount of current drain on the bartery. 

11-72. Removal And Replacement. Refer to Paragraoh 11-20 of this section. 

11-73. Troubleshooting. Refer to Section IX, Elecrrical Section, 

11-74 Fuel Quandcy Indicator. (PA-24-180, Serial Nos. 241 and ufi. and PA-24-25%0, Serial Nos. 241 0 

24-2843 incl.) 

11-7S. General. Two fuel quantty gauges are used on the Comanche and are mounted in the cluster on the 

instrument panel. These instruments are calibrated in fractional divisions of one fourth, one half, three 

fourths and full. A cransmitter unit is installed in each fuel cell. This unit contains a resistance strip and 2 

movabie control arm. The position of this arm is controlled by a float in the fuel celi and this position s 

transmitted electrically to the indicator gauge to show the amount of fuel in the cell. If the auxiliarv fuel 
system is installed, two auxiliary fuel quanticy gauges will be installed in the inscrument cluster. 

11-76. Removal And Replacement. Refer to Paragraph 11-20 of this section. 

11-77 Troubleshooting. 

INSTRUMENTS 
ISSUED: 8/18/72 
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TABLE XI-XIV. FUEL QUANTITY INDICATORS 
  

Trouble Cause Remedy 

  

Fuel gauge fails to 

indicate. 

Broken wiring. 

Gauge not operating. 

Float partially or complerely 

filled with fuel. 

Circuit breaker out. 

Defective selector switch. 

Check and repair. 

Replace. 

Replace float. 

Reset and check. 

Clean and check selector 

swirch. 

  

Fuel gauge indicares full 
when ranks are not full. 

Incomplete ground. Check ground connections at 

fuel transmutter in 

wings. 
  

Fuel gauge fails to 

change indication when 

selector handle 1s 

moved 

Selector swirch slipping on 

fuel valve shaft. 

Defective override switch 

Replace selector switch 

Determine which switch is 

maifuncrioning. replace 
switch. 

  

Fuet gauge indicares over 

full. 

{ncomplete ground. Check ground connections at 
fuel cransmireer in fuel 

cells 

  

Fuel gauge indicartes zero Fuel selector in “OFF ™ 

position. 

Shorted connection at selector 

switch or other wiring 

Normal. 

Check switch and wiring 

Refer to Section 1X, Elec- 

trical Svstem Diagrams 
  

| Fuet gauge indicares fue! 

when cell is emptv     Fuel cell is collasping due 

to a suction created by 

a loose filler neck cap 
When tank is collapsed 

fuel sender arm 1s held 

in fuil position   Check fuel cell and deter- 

mune if it is coilapsed 

If so. repair as necessar . 

adjust filler cap ro main- 

tain tight seal or replace 

cap 
  

INSTRUMENTS 
ISSUED: 8/18/72 
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11-78. Fuel Quantity Indicator. (PA-24-250, Serial Nos, 24-2844 and up, PA-24-260 and PA-24-400.) 

11-79 General. The Comanche incorporates only one fuel quantity gauge in this system. This gauge will 

indicate the amaunt of fuel in the cell chat is selected. This arrangement is made possible by a selector 

switch mounted on the fuel selector valve, The switch is located directly below the fuel selector plare. 

An over-ride system is incorporated so that it is possible to check the amount of fuel available in the 
remaining cells, without moving the selector handle to that cell posidon. This is accomplished by depressing 

the red button (located on the fuel selector plate) under the desired fuel cell position. The fuel gauge will 

indicate the amount of fuel available in that cell. When che red button is released the indicating system will 

return to its normal operation of indicating the amount of fuel in the tank selected. 

11-80. Removal And Replacement. Refer to Paragraph 11-20 of this secton. 

11-31. Troubleshooting. 

  

TABLE XI-XV. FUEL QUANTITY INDICATORS 

  

  

Trouble Cause Remedy 

Fuel gauge fails to Broken wiring. Check continuity and 

indicaze. repair. 

Gauge not openting. Replace panel unit. 

Float is filled with 

fuel. 

Circuit breaker out. 

Defective selector 

switch. 

Replace sender unit. 

Check for possblie shore 
circuit then reset 

breaker 

Check switch instaila- 

tion, replace swicch if 

necessary 

  

Fuel gauge indicates 

full constantly 
Incomplete ground. 

    
Check wiring, sender 

unit and gauge. 

Repair or replace.   
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TABLE XI-XV. FUEL QUANTITY INDICATORS (cont) 

  Trouble Cause Remedy 

  

  

Fuel gauge indicates 

zero. 
Fuel selector in “OFF" 

position, 

Shorted connection 

at selector switch 

or other wiring.     

Normal. 

Check switch and 

winng 

  

INSTRUMENTS 
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SECTION Xii 

ELECTRONICS 

12-1. Introduction. This section of the manuai is divided into two parts. The first part consists of the 

information necessary to perform an operational check of the Piper Automatic Locator Transmirter along 

with the appropriate removal and :nstallation instructions to facilitate battery replacement. The second part 
consists of winng diagrams of the various configurations of avionics equipment installations. 

12-2. Piper Automatc Locator Transmitzer. 

The automatic locator transmitter when installed is located under the access panel on the dorsal fin. 

This unit operates on its own self-contained battery. Refer to latest amendment of AD 79-18-05 1f the 
transmitter has been used in an emergency situation or it has more than ¢:« hour of accumulated test 

time, the battery must be replaced according to FAA regulations. To re - e the battery back in the 

transmitter, it is necessary to remove the unit from the airplane. The following instructions should be 
used: 

Remove the access panel located on the dorsal fin. 

Remove the switch guard and set the ON/ARM/OFF switch to the OFF posinon. 

Disconnect the whip antenna cable at the transmitter 

Remove the rear mounting bracket and remove the transmitter from the airplane. 

c. Remove and keep the four screws securing the cransmicter’s piain end cap. Caretullv remove the 

end cap. trving not to damage the seaiant 

t  Carefullv withdraw the bartery pack from cthe transmitter unul the connector is exposed 

Disconnect the battery from the connector and discard the barterv 

2 Before installing the new bartery pack. check the replacement date Transfer the seif-sticking dace 

placard on the batterv to the placard on the transmitrer case. 

h  Connect the new batterv pack to the connector and carefullv inctall it into the cransmicter - 

connector end first. It may be necessary to rotare the battery slightdy to get it seated properlv in the 

transmirter case. 

i.  Check the sealant on the end cap before pucting it on cthe trinsmicter. If the sealant is damaged. 

replace it with fresn silicone sealant, such as the type supplied by General Electric Co. Secure the end cap 
to the transmitter with the four screws previously removed. 

i Install the assembled unit into the arplane and secure with aft mounting bracket. Connect the 
whip antenna and set the ON/ARM/OFF swatch to ARM. 

o
o
 

o
w
 

NOTE 

[t mav be advisable to test the unit operacion before installing the access 

cover on the dorsal fin. Refer to Paragraph 12-3 for test procedures 

' x  Install the access cover and make an entrv in the aircraft logbook 

REVISED: 4/10/81 ELECTRONICS 
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l 12-3. Testng Locator Transmirter. 

Before performing any operational test of the transmirter, the following precautions shouid be 

  

observed: 

CAUTION 

The transmitter operates on the emergency frequencies of 121.5 and 

243 MHz, both these frequencies are monitored by the various FAA 

installations. Permission must be obtained from the FAA/FCC 
Represenutive (or other applicable Authority) prior to testing. Keep 

vour test transmission to a2 minimal duration. 

2. Remove the access panel or cover to gain access to the ransmitter. 

b. Tune the aircraft communications receiver to 121.5 MHz and switch the receiver NN, deactivate 
squeich, and turn the receiver volume up untl a slight background noise is heard. 

NOTE 

If the aircrafr is nor fitted with 2 communicatons receiver, request the 

tower to listen for vour test. 

c. Remove the ON/ARM/OFF switch guard from the switch and set the ON/ARM/OFF switch to 

  

»’ ::ON Keep the switch ON for a few seconds only; then set the switch to OFF 

- NOTE 

= The test tansmission should have been picked up by the aircraft 

communications receiver and/or control tower During cold weather 

there mav be a slight delay before ansmission occurs. 

  

d. A transmitter which is functioning properly should emit a charactenstic downward swept tone. 

e.  When the test is completed. reposition the ON/ARM/OFF switch from the OFF position to the 

ARM position and retnstall the switch guard. and any access panel or cover removed. 

NOTE 

Whenever the unic is checked by moving the seiector switch from the 

“ARM" to "ON" position, it must then be moved to the “"OFF™ 
position before reverting to the “ARM" position again. 

ELECTRONICS 
ISSUED: 8/18/72 
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12-%. Inadvertent Acrivation. In the event the Automaric Locator Transmirrer is advertenty activated the 
Transmitter switch must be reset, by guining access to the transmitter. (Refer to Paragraph 12-2.) Remove 
the plastic cap from the switch and place switch in the OFF position. To reset the ransmitter for automaric 
operation, return the switch to the ARM position. Refit the plastic cap over the switch, Reinstall the access 
plate. The Transmirter is now ready for normal flight openation. (See NOTE.) 

ELECTRONICS 

NOTE 

As 3 routine precaution, it is recomumended that the transmitter be 

replaced at the carliest oppormnity after inadvertent activation. Note, 

bowever, that the problem may not be in the mansmicter. Check the 
following: 

1. Proper antennae spacing 3o as to minimize antenna conducted 

of. 
2. Rigidiry of the cansmitter installaton. 

NOTE 

Inspect the external whip antenna for any damage. Avoid bending the 

whip. Any sharply bent or kinked whip shouid be replaced. Antenna 

damage may cause structural failure of whip inflight. 
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NAY ANTERNA 
CONNECTION    

  

   

      

con 2 
com § ANTENNA COMNECTION 

ANTENRA COMKECTION 

L F SENSE 
ANTENNA CONNECTION 

  

    

  

    

    

ELY ANTENNA 
CONNECTION 

- 

@& MARKER DEACON 
ANTENNA CONNECTION 

P\ TRANSPONDER 
ANTENNA CONNECTION 

    

   

    

   

  

GLIDE SLOPE 
ARTENNA CONNECTION 

ADF ANTEWNA 
connEcTION      

  

DME ANTENNA 
CONNECTION     
  

FIGURE 12-1. AVIONIC ANTENNA LOCATIONS 
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12-5. AutoFlight, General. Due to the wide varity of A.F.C S. (Automated Flight Control System) optio’ 

it is mandatory to follow the service literature published by the individual manufacturer of the A.F C 
equipment installed in any particular airplane. This includes mechanical service such as: adjusting bridle cable 
tension. servo removal and instaliation. servo clutch adjustments, etc. 

12-6. Non-Piper A.F.C.S. Equipment Contacts. Refer to the following list of AutoPilot-Flight Director 

manufacturers to obtain service direction. parts support. and service literature’ 

Bendix Avionics Division Collins General Aviation Division 

2100 N W 62nd. Street Rockwell International 

Fort Lauderdale. Fla 33310 Cedar Rapids. fowa 52406 

(305) 776-4100 TWX 5109559884 (319) 395-3625 Telex 464-421 

Edo Corporation - Avionics Division King Radio Corporation 

Box 610 400 North Rodgers Road 
Municipal Airport Olathe. Kansas 66061 

Mineral Wells. Texas 76067 (913) 782-0400 Telex: 4-2299- 

(817) 325-2517 Telex. 76067 Kingrad 

Sperry Flight Systems Avionics Div. Global Navigation 

8500 Balboa Bivrd 2144 Michelson Drive 

P O Box 9028 Irvine. CA. 92715 
VanNuvs. CA. 91409 (714) 851-0119 

(213) 894-8111 Telex 65-1367 

  

ADDED: 11/1/82 ELECTRONl. 
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12-7. Piper A.F.C.S. Equipment. In the case of early models. Piper AutoPilot equipment bears the Piper 
name. and the appropriate Piper AutoPilot: Flight Director Service Manual shall be used 

NOTE 

If a Roll Axis-only AutoPilot is installed. or if no AutoPilot is 
installed. consult the Piper Pitch Trim Service Manual- 753771 for 
manual electric pitch trim service information 

The following is a complete listing of Piper A F.C.S. equipment service literature. It is imperative to 
correctly identify the AutoPilot system by “faceplate™ model name. in order to consult the appropriate service 
manual. Each manual identifies the revision level and revision status as called out on the Master Parts Price 
List - Aerofiche published monthly by Piper. Consult the aircrafts parts catalog for replacement parts 

NAME PIPER PART NO 

AutoControl I 11 & AltiMatic 1 11 753 798 
AutoControl 1} and AltiMatic 111 and 111B 753 723 
AutoControl 111B and AltiMatic 111B-1 761 502 
AltiMatic 111C 761 602 
AltiMatic V and V-1 761 525 

AltiMatic VF.Dand V F D-1 761 526 
AltiMatic X F.D..A.P.. & X A.P 761 668 
AutoFlite 753 720 
AutoFlite 11 761 481 
Piper Pitch Trim (Manual-Electric) 757 771 

ADDED: 11/1/82 ELECTRONICS 
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