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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: 

ORIGINAL (Paper only) 
COMPLETE REISSUE Paper only) 
1st (Paper only) 
2nd 
3rd 
4th 
5th 
6th 
7th 
8th 
9th. 

1959 
August 18.1972 

December 18.1973 
June 25,1976 

October 3. 1977 
April 3. 1978 

September 10,1979 
April 10. 1981 

November 1, 1982 
September 21.1986 

August 15,1998 

None 
None 
None 

1.2.3, and 4 
1 

1,2.and 3 
1.2.and3 
1.2. and 3 
1,2,and3 

1 
1.2.and3 

* 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 
cun-ent 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 alphalnumeric grid code numbers: 

F i t  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 
Illustrations 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. 

IDENTlFYING 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. 

I 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 



PIPER COMANCHE SERVICE MANUAL 

EFFECTIVITY 

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

ModelName Ms&lbda mdsLkm 

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 thm 24-4299 1964 - 1965 

Comanche B PA-24-260 24-4300 thm 24-4803 1965 - 1968 
Comanche C PA-24-260 24-4804 thm 24-5028* 1969- 1972 
Turbo Comanche C PA-24-260 n r b o  24-4904 thru 24-5028. 1969 - 1972 

* Multiple models assigned serial numbers from a single serial number list. 
No serial numbers duplicated. 

I 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 
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LIST OF ILLUSTRATIONS 

Firmre No. 

PREFACE 

Tbree-View of Comanche - PA-24-180 and PA-24-250 
Three-Mew of Comanche - PA-24-260 

(Serial Nos. 24-4000 to 244246. 24-4248 to 24-4299) 
Three-Mew of Comanche B - PA-24-260 

(Serial Nos. 24-4247.24-4300 to 24-4782.24-4784 to 24-4803 incl.) 
Three-%ew of Comanche - PA-24-400 
-View of Comanche C - PA-24-260 (Serial Nos. 24-4783.244804 and up.) 
Access Panels and Plates - PA-24- 180,250.260 

(Serial Nos. 24-4000 to 24-4246.24-4248 to 24-4299) 
Access Panels and Plates - PA-24-260 (Serial Nos. 24-4247.244300 and up) 
Access Panels and Plates - PA-24-400 
Torque Wrench Formula 
Jacking Arrangements 
Weighing 
Leveling Airplane - PA-24-180.250.260 

(Serial Nos. 24-4000 to 244246.244248 to 24-4299) and PA-24-400 
Leveling Airplane - PA-24-260 (Serial Nos. 24-4247.24-4300 and up) 
Landing Gear Strut Exposure 
Brake Reservoir - PA-24-180.250 (Serial Nos. 24-1 to 24-2298 incl) 
Brake Reservoir - 

PA-24-180.250 (Serial Nos. 24-2299 and up); PA-24-260 and PA-24-400 
Fuel Strainer and Drain - PA-24-180.250 (Serial Nos. 24-2299 and up); 

and PA-24-260 
Fuel Selector and Drain - PA-24-400 
Oil Suction Screen 
Oil Pressure Screen 
Lubrication Chart - General - PA-24-180 and PA-24-250 
Lubrication Chart - General - PA-24-260 
Lubrication Chart - General - PA-24400 
Lubrication Chart - Control Column - PA-24-180.250.260 and 400 
Lubrication Chart - Step Lock Mechanism - PA-24-180.250.260 and 400 
Lubrication Chart - Flap Track - PA-24180,250,260 and 400 
Lubrication Chart - Nose Landing Gear - PA-24-400 
Lubrication Chart - Nose Landing Gear - PA-24- 180,250 and 260 
Lubrication Chart - Stabilator - PA-24180,250,260 and 400 
Lubrication Chart - Rudder Control - PA-24-180,250,260 and 400 
Lubrication Chart - Bellcrank - PA-24-180,250,260 and 400 
Lubrication Chart - Propeller - PA-24-180,250,260 and 400 
Lubrication Chart - Main Landing Gear - PA-24-180.250.260 and 400 
vpical  Muffler Fatigue Areas 
Exhaust System Inspection Points - PA-24-180,250 and 400 
Exhaust System Inspection Points - PA-24-260 
Landing Light Installation 
Wing Attachment Fittings 
Flap Roller Installation (Eleceically Operated) 

Rc 
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LIST OF ILLUSTRATIONS (continued) 

fiewe No. wf&st 
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 24-4246.24-4248 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. 24-4247,244300 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.) 
Nose Gear Oleo Strut Assembly - PA-24-180. PA-24-250 (Serial Nos. 24-215 

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 

6-9. Main Landing Gear Installation (Left) 

Revised: 8/15/98 

1F9 
lFlO 
1f11 
1f12 
1f19 
1f23 
1G2 
1G4 
1G4 
1G6 

1G15 
1G15 
1G16 
1G18 
1G21 

1H1 
1 H4 

1H16 
1 H24 

and up; 
1 I5 

1110 
1113 
1113 
1114 
1116 
1 I20 
1 I22 
1122 
1 I23 
1J2 
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Adjushnent of Main Landing Gear Drag Link 1 J6 
Aligning Main Gear 1J7 
Landing Gear Retraction System 1110- 
Landing Gear Retraction Transmission Assembly 1J12 
Landing Gear Retraction System Installation 1J17 
Nose Gear Drag Link Clevis 1J18 
Landing Gear Up L i t  Switch 1J19 
Torque Wrench and Adapter Installation, 

(Serial Nos. 24-1 to 24-4782 incl.; 24-4784 to 24-4803 incl.) 1J24 
Torque Wrench and Adapter Installation, (Serial Nos. 24-4783; 24-4804 and up) 1 K1 
Landing Gear Down Safety Lock Installation 1K2 
Landing Gear Waming Switch Installation 1 K3 
Landing Gear Waming Indicator 1 K5 
Nose Wheel Assembly 1 K6 
Main Wheel Assembly (Cleveland) - PA-24-180 and PA-24-250 1 K8 
Main Wheel Assembly (Cleveland) - PA-24-260 and PA-24-400 1 K9 
Main Wheel Assembly (Goodrich) - PA-24-400 lKlO 
Brake Assembly (Cleveland) - PA-24-180 and PA-24-250 

(Serial Nos. 24-1 to 24-3295) 1K12 
Brake Assembly (Cleveland) - PA-24-180 and PA-24-250 (Serial Nos. 24-3296 & up); 

PA-24-260 and PA-24433 1K14 
Brake Assembly (Goodrich) - PA-24-400 1K15 
Replacing Brake Disc 1K16 
Bleeding Brakes 1K17 
Brake System Installation - PA-24-1 80 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 Installation 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.) 1 K23 
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 1 L3 
Brake Cylinder Installation 1L4 
Fabricated Plumbbob Tool 1 L7 
Fabricated Nose Wheel Alignment Jig 1L8 
Fabricated Spanner Wrench 1 L9 
Inspection of Rod End Bearing l L l l  
Main Gear Wear Limits 1L14 
Nose Gear Wear L i t s  1L16 
Propeller Installation (McCauley) 2A14 
Qpical Nicks and Removal Method 2A15 
Propeller Installation (Ha~tzell) 2A18 
Woodward Propeller Governor Adjustment Points 2A21 
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LIST OF ILLUSTRATIONS (continued) 

7-5. Hartzell PropeUer 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. Tuning Pointer 
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7-14. Breaker Compartment With Cast liming Marks 
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7A-2. Typical Nicks and Removal Method 
7A-3. Propeller Installation (Hartzell) - PA-24-250 
7A-4. Propeller Instahtion (Hartzell) - PA-24-260 
7A-5. Woodward Propeller Governor Adjustment Points 
7A-6. Hartzell Propeller Governor Adjustment Points 
7A-7. Engine Installation - PA-24-250 

1 7A-8. Engine Installation - PA-24-260 (Serial Nos. 2443X thm 244803, less 24-4783) 
7A-9. Engine Installation - PA-24-260 (Serial Nos. 244783 and 244804 and up) 
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7A-12. Idle and Mixture Adjustment (Fuel Injector) 
7A-13. Fuel Air Bleed Nozzle 
7A-14. Magneto Inspection 
7A-15. Lead Positioning 
7A-16. Impulse Coupling 
7A-17. Magneto Timing Marks 
7A-18. liming Pointer 
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7B-1. Propeller Installation 
7B-2. Typical Nicks and Removal Methods 
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NOTE 

Refer to Electrical Schematics Index at 3D7 
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Internal Cable Wear 
Pulley Wear Patterns 
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SECTION I 

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 Il and III comprise the service part of this manual, whereas Sections N through XII 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 should 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 11-Il 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 laminx flow wing is of all-metal stressed-skim, 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 ~ d d e r  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 
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1-14. Engine and Propeller. 

Tale  I-I. Engine and Propeller. 

Model Engines PropeUers Horsepower Octane 

PA-24- I80 0-360-A 1A HartzeU HC-92ZK-8D, 01 180 91/96 
0-360-AID McCauley 2D36C14 

PA-24-250 0-540-A1A5 HartzeU HC-82XK-1 D 250 91/96 
0 - 5 a A l B 5  or HC-A2VK-1, or 
0-540-A1C5 McCauley 2D36C28 
0-540-AID5 

10-540-C1B5 HartzeU HC-A2VK-I 

PA-24-260 0-540E4A5 HartzeU HC-C2YK-I A 260 91/96 
10-540-D4A5 or HC-C2YK-I B 

10-540-N1 A5 Hartzell HC-E2YR-IB 

PA-24-260 Turbo 10-540-RIA5 HartzeU HC-E2YR-1B 260 1001130 
or HC-E2YR-IBF 

PA-24-400 10-720-A1 A HartzeU HC-A3VK-4 400 1001130 

1-1 5. 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 pans: a modified directional gyro, a modified gyro horizon, a motor-driven actuator, ind an 
amplifier. 

Revised: 8/15/98 INTRODUCTION 
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SECTION I1 

HANDLING AND SERVICING 

2-1 1nlroduction. 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. referto the 
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 nnd 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. (Refer to Figure 2-6.) Theserial number plate on the various PA-24 model aircraft 
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 

9 2-5 Access and Inspection Provisions. The access and inspection provisions for the airplane are shown I 

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 thecarpet edges from under its retainer strips. 
lifting the edges and removing the carpet attaching screws. Remove thc.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 theairplane 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 
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2-7. Torque Requirements. The torque values given in Table 11-11 arc 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. 

I VIIB and VllC of this manual. Table 11-IIA lists the torque values for flared fittings of various sizes and 
materials. 

2-70. Torque Wrenches. Torque wrenches should be checked daily and calibrated by means of weightsanda 
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. 

I CAUTION 

I Do not overtorque fittings. 

I NOTE 

When flared fittings are being installed, ascertain that the male 
threads are properly lubricated. Torque fittings in accordance with 
Table 11-1IA. 

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 pans Devoe non-skid compound and one part black enamel are painted on the 

1 e 
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. 
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1 
FIGURE 2-1. THREE-VIEW OF COMANCHE PA-24-1M)d  PA-24-a0 

I 
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FIGURE 2.2 THREE v l m  OF COMANCHE PA-24-~BO 
Ssid Nm. 244000 m 2UZ40.244248 to 244199 
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FIGURE 2-3, THREE-VIEW OF COMANCHE PA-24-280 
Send Nor 244247.244300 to 244782 144784 m 24-4803 ind. 
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FIGURE 24. THREE-VIEW OF W M A N M E  PA-- 
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FIGURE 2.5. THREE-VIEW Of COMANCHE PA-lrCaO 
SOW N a  wm. 1 ~ 4 8 ( ~  md UP 
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Figure 2-6. Access Panels and Plates 
PA-24-180. PA-24-250 and PA-24-260, Serial Nos. 24-4000 to 24-4246. 24-4248 to 24-4299 
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MODEL 

ENGINE 

Manufacturer 
Model 

TABLE 11-1. LEADING PARTICULARS AND PRINCIPLE DIMENSIONS 

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: 

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) 

Fuel pump drive 

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

Avco-Lycoming 
0-360-AI A or 0-360-A ID 

180 H P  @ 2700 RPM 
See Table 11-V1 
8 qts. 
91/96 
MA-4-5 
- 

S4LN-21 I 

S4LN-20' 
S4LN-2002 
S4LN-204' 
25 degrees BTC 
0.0 18 A 0.006 in. 
(6) 

1 1  18704 
1 1  19224 
Plunger 

I 0-360-AIA 

2 0 - 3 W A I D  
3 0-S4C-AIAS 

4 0-YO-AIBS. OS4C-AICS 

5 0-540-AIDS 
6 Refer to I aml  revision of Lyeorning Service Instruclian No 1042 

HANDLING AND SERVICING 
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Avco-Lycoming 
0-540-A IA5; 0-540-A I BS, 
0-540-A IC5 or 0-540-A I D5 

295 

250 HP @ 2575 RPM 
See Table 11-VI 
I2 qts. 
91/96 
MA-4-5 - 

S6LN2 I), S6LN-21' 
S6LN-203, S6LN-21' 
S6LN-200' 
S6LN-2049 
25 degrees BTC 
0.018 L 0.006 in. 
(6) 
(6) 
1-4-5-2-3-6 
0.5: 1 

1 1  18704 
1 1  19224 
Plunger 
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a TABLE 11-1. 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-Scheblcr 
Fuel injector. Bendix 
Magnetos (2). Scintilla: 

Left 
Right 

Magneto timing 
Magneto point clearance 
Soark ~ l u a s  (shielded): . - .  
spark plug gap setting 
Firing Order 
Tachometer drive. ratio to crankshaft 
Starter: 

Delco-Remy 12 volt 
Prestolite, I2 volt 

Generator, Delco-Remy: 
12 volt (35 amp) 
I2 volt (50 amp) 
Generator voltage regulator. Delco-Remy ' 
I2 volt (35 amp) 
I2 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-24-250 PA-24-260 
Fuel Injected Carburetor Induction 

Avco-Lycoming Avco-Lycoming 
10-540-C I B5 0-540-E4A5 

250 HP @ 2575 RPM 
See Table 11-IV 
I2 qts. 
91/96 
- 

RSA-SAD1 

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

- 
Plunger 

260 HP @ 2700 RPM 
See Table Il-IV 
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 

- 
Plunger 

HANDLING AND SERVICING 
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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 plug (shielded): 
Spark plug gap setting: 
Firing Order 
Tachometer drive, ratio to crankshaft 
Starter: 

Delco-Rerny, 12 volt 
Prestolite, 12 volt 

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

12 volt (35 amp) 
12 volt (50 amp) 

Alternator, Delco-Remy I2 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 PA-24-260 
Fuel Injected - Serial Nos. Fuel Injected - Serial Nos. 
24-4783. 24-4804 and up 24-4000 t o  24-4782. 24-4784 t o  

24-4803 inclusive 

Avco-Lycoming Avco-Lycoming 
10-540-NIAS 10-540-D4A5 

260 H P  @ 2700 RPM 
See Table 11-IV 
12 qts 

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

- 

ALX842I 
VSF7203 
XI7621 
Plunger 

260 H P  @ 2700 RPM 
See Table 11-IV 
I2 qts. 

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

- 

Plunger 

HANDLING AND SERVICING 
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TABLE 11-1. LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (cont.) 

MODEL PA-24-260 Turbo PA-24-400 

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, I2 volt 

Generator, Delco-Remy: 
I2 volt (35 amp) 
12 volt (50 amp) 
Generator voltage regulator, Delco-Remy 

12 volt (35 amp) 
I2 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 

Avco-Lycoming 
10-540-R IA5 
I E4 

260 HP @ 2700 RPM 
See Table 11-VI 
I2 qts 

S6LN- 1209 
S6LN-1208 
25 degrees BTC 
0.0 16 i 006 in. 
(6) 
(6) 
1-4-5-2-3-6 
0.5: 1 

- 
ALX842I 
VSF 7203 
XI7621 
Lear Seigler RG- 17980 

6 Rcler ro larcrr revaion of Lycoming Service lnrrrvction No 1041 

Avco-Lycoming 
10-720-A IA 
IEl5 

400 HP @ 2650 RPM 
See Table 11-VI 
17 qts 

1001 I30 
- 

RSA-IOADI 

S8LN-701 
S8LN-705 
20 degrees BTC 
0.019 L 0.001 in. 
(6) 
(6) 
1-5-8-S2-6-7-4 
0.5: 1 

- 
Lear Seigler RG- 17980 
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TABLE 11-1. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont.) 

MODEL PA-24- I80 PA-24-250 

FUEL SYSTEM 

Inboard (main) fuel cells Two 
Capacity (each) 30 U.S. gal 
Unusable fuel (each) 2 U.S. gal 

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 b a r  
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 

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 
600 x 6.4 ply rating 
27 psi 
27 psi 

2550 lbs. 
2550 lbs 

Two 
30 U.S. gal 
2 U.S. gal 
Two 
I5 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 
600 x 6, 4 ply rating 
6:00 x 6, 6 ply rating 
27 psi 
42 psi 

2800 lbs 9 or 2900 lbs lo 

2800 lbs 9 or 2900 lbs lo 

9 Serial Nor 24-1. 24-103 to 24-2002 incl 24-XX)4 l o  242298 incl 

10 Senal Nor 24-2001. 24-2299 and up 
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MODEL 

FUEL SYSTEM 

TABLE 11-1 PARTICULARS A N D  PRINCIPAL DIMENSIONS (cont.) 

PA-24-260 PA-24-260 
Serial Nos. 24-2400 to Serial Nos 24-4783. 24-4804 
24-4782. 24-4784 to 24-4803 and up 
inclusive 

Inboard (main)  fuel cells Two 
Capacity (each) 30 U.S gal 
Unusable fuel (each) 2 U S  gal 

Outboard (auxiliary) fuel cells Two 
Capacity (each) 15 U S. gal 
Unusable fuel (each) - 

LANDING GEAR 

Type 
Shock strut type 
Fluid required 

(struts and brakes) 
Strut exposure 

I (exposure under static load) 
Wheel tread 
Wheel base 

C 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 

Electrically operated 
Combination air and oil 

2.75 in. 
9 ft. 8 in 
6 it. 6.62 in. 
Left 20'. Right 20" 
Cleveland 38501 
Cleveland 40-84 
Cleveland 30-4 1 
6.00 x 6. 4 ply rating 
6.00 x 6. 6 ply rating 
77 psi 
42 psi 

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

Electrically operated 
Combination air and oil 

2.75 in. Nose. 2.50 in Main 
9 ft 8 in. 
6 it 6.62 in 
Left 20'. Right 20" 
Cleveland 38501 
Cleveland 40-84 

6.00 x 6. 4 ply rating 
6.00 x 6. 6 ply rating 
27 psi 
42 psi 

2900 lbs 1 '  or 3100 lbs 3200 ibs 
2900 lbs 1 1  or 2945 lbs 12 3040 lbs 

I I Scr8.tl \o ,  !4->h42 24.U)oO lo 24-4?4h ~ C I  ?A-424X l o  21.4299 i n r l  

I? Ser8sl \o. 2 4 4 4 7 .  24-JlllU 1 0  4-478? 8ncl 24.4784 l o  .'4-4801 lncl 
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TABLE 11-1 LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont ) 

MODEL PA-24-400 

FUEL SYSTEM 

Inboard (main) fuel cells Two 
Capacity (each) 30 U S. gal 
Unusable fuel (each) 3 U S. gal 

Outboard (auxiliary) fuel cells Two 
Capacity (each) 35 U S gal 
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, \ I ose 
Wheel, Main 

Brake type 

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

OVERALL 

Gross weight 
Gross landing weight 

Electrically operated 
Combination air and oil 

2.50 in. 
9 it. 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 
6 00 x 6. 6 ply rating 
6 00 x 6. 6 ply rating 
42 psi 
42 psi 

3600 lbs. 
3600 lbs. 
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MODEL 

TABLE 11-1. LEADING PARTICULARS A N D  PRINCIPLE DIMENSIONS (cont.) 

PROPELLER 

Manufacturer 
TY pe 
H u b  model. McCauley 

Hartzell 
Blade model. McCauley 

Hartzell 
Diameter. McCauley 

Hanzell 
Diameter, min , McCauley 

Hartzell 

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

McCauley or  Hartzell 
Constant speed (two blades) 
2D 36C14 
HC-92ZK8D 
D-2IOI178KM-4 
8447A- I2A 
74 in. 
72 in. 
72 in. 
70.5 in. 

Blade Angle (low pitch)'. McCauley 12.7O 2 O.ZO 
Hartzell 13' 

McCauley or  Hanzell 
Constant speed ( two blades) 
2 D  36C28 
HC-82XKID or HC-A2VK-I 
D-2286i 80M M-6 
V8433N-7 
74 in. 
77 in. 
73 in. 
76 in. 

~ - . ~ ~ .  

Blade Angle (high pitch)'. McCauley 27 50 32' f 0.5' 
Hartzell 27' 31' to 33' 

Control governor Woodward o r  Hartzell Woodward o r  Hanzell 
Governor model, Woodward 210305 A210305 

Hartzell D 1-5 8 - 4 2  

HANDLING A N D  SERVICING 
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MODEL 

PROPELLER 

Manufacturer 
Type 
Hub model. McCauley 

Hanzell 

Blade model. McCauley 
Hartzell 

Diameter. McCauley 
Hanzell 

Diameter, min.. McCauley 
Hartzell 

Blade Angle (low pitch)l, McCauley 
Hanzell 

Blade Angle (high pitch)l. McCauley 
Hanzell 

Control governor 
Governor model. Woodward 

Hartzell 

PA-24-250 
Fuel Injected 

Hanzell 
Constant speed (two blades) 

HC-A2VK-I 

- 

77 in. 
- 

76 in. 
- 

14.5' 2 0.15' 
- 

31' to 33' 
Hanzell 
A210305 
8-4-2 

PA-24-260 
Carburetor Induction 

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

Hanzell 
Constant speed (two blades) 
- 

HC-C2Y K- I A or 
HC-C2YK-I B 
- 

8467-7R 

- 

75 in. 
- 

15" 
- 

32O to 34' 
Hartzell 

7 Bladc angle at 30 in radlu, 
8 111% becomes nccrrbar! ~orcdurcthcpropcllcrdiamctcr below 77 ~nchcr. for  mnin1cnanccrcbalancingpurporcr.a placardrtaung"A\otd ranl~nuour 

opcrallon brlween 2500 and 2600 rpm abobc 25 inches manifold prcrrurc" must be dtrplayrd near Ihr mannlold pressure gauge 
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MODEL 

TABLE 11-1. LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (cont) 

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 PA-24-260 Turbo PA-24-40 
Fuel Injected - Serial 
Nos. 24-4783, 
24-4804 and up 

Hartzell 
Constant speed 
(two blades) 
- 

HC-E2YR- I B 

- 
8467-7R 
- 

77 in. 
- 

75 in. 

- 
32O to 34" 
Hartzell 
- 

F-4-4A 

CONTROL SURFACE TRAVELS 

CONTROL SURFACE CABLE TENSIONS 

Hartzell 
Constant speed 
(two blades) 
- 

- 
8467-7R 
- 

77 in. 
- 

75 in. 

- 

32' to 34O 
Hartzell 
- 

F-4-4A 

Refer to Section V. 

Hartzell 
Constant speed 
(three blades) 
- 

HC-A3VK-4 

- 

V8433-7 
- 

77.25 in. 
- 

75.25 in. 

- 
36O 
Hartzell 
- 

F-4- I 
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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 
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2-lOa. TORQUE WRENCHES. Torque wrenches should be checked daily and calibrated by means o e 
weights and a measured lever arm to makesure that inaccuracies are not present Checking one torque wrench 
against another is not sufficient and is not recommended. Some wrenchesarequiv sensitiveas 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. Following is theformula to 
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 =Length of adapter extension. center of bolt to center of shank. 
C =Scale reading needed to obtain desired torque (T). 

The formula: C = A x 7 

EXAMPLE 

A bolt requires 30 loot-pounds and a 3 inch adapter (one-quarter of 
a foot or  25') 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 

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 

Figure 2-8a Torque Wrench Formula 

REVISED: 11/1/82 
1B18 
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TABLE 11-11 RECOMMEKDED NUT TORQUES (INCH-POUlriDS) 

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 Undertorquecan 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-lockingfasteners) - Add the friction torque from Chart A Tor sizes 8through 7j 16to the 
recommended torque from Chart B to get the final torque. This would be the actual reading on the 
torque wrench. 

b Torque (castellated and non-self-locking nuts) - Use only the torque given in Chart B. Unless other- 
wise specified. when castellated nuts are used with a cotter pin on movingjoints, d o  not torque the 
nut. Turn the nut onto the bolt until proper grip isestablished and alignment with thecotter pin hole 
is achieved. Then install the cotter pin 

GENERAL REQUIREMENTS: 
a Calibrate the torque wrench periodically to  assure accuracy: recheck frequently. 
b 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 to tightening. the torque range should 
be reduced 50 percent. 

c. Use a bolt length long enough to prevent bearing loads on the threads. The complete chamfer or end 
radius of the bolt or screw must extend through the nut. 

,. .. . d. Unique torques specified in the text of this manual supersede the torques given in Charts A and B. 
e. Refer to the latest revision of Lycoming SSP 1776for torques on pans used on Lycoming engines. 
f 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 
g. Limitations of the use of self-locking nuts. bolts and screws including fasteners with non-metallic 

inserts are as follows. 
I. 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 51 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 bolts are 
free from burrs around the cotter pin hole. 

3 Do not use self-locking nuts at joints which subject either the nut or the bolt to rotation. 
4 Never tap or rethread self-locking fasteners. Do not use nuts, bolls or screws with damaged 

threads or rough ends. 

HANDLING A N D  SERVICING 
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BOLT 
SIZE - 

8' 

TABLE 11-11 RECOMMENDED KUT TORQUES (INCH-POUNDS) (cont.) rmml 

CHART A CHART B 

FRICTION DRAG 

100 

ABLE TO COARSE THREADS ONLY 

REVISED: 11/1/82 HANDLING A N D  SERVICING 

COARSE THREADSERIES 

A N 3 t h r u A N m  
AN 42 thru AN 49 
AN 73 Ihru AN 81 
AN 173 mru AN 186 
MS 20033 l h ~  MS 2QY6 

AN 509 NK9 

AN 515 NK525 

10 -24 
114-M 

5H6-18 
3 l S 1 6  

7/16-14 
112-13 

911S12 
518- 11 
314-10 
718- 9 

1 -8 
1.118-8 
1.114-8 

20 
40 
80  

160 
235 
400 
500 
700 

1.150 
2 . m  
3.700 
5.500 
6.500 

25 
M 
90 

185 
255 
400 
700 
900 

1.800 
3.000 
5.000 
6.500 
8.000 

12 
25 
40 
95 

140 
240 
34) 

4 m  
700 

1.300 
2.200 
3.300 
4.000 

15 
P 
55 

110 
155 
290 
420 
540 
950 

1.800 
3.000 
4.000 
5.000 
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TABLE 11-11 RECOMMENDED NUT TORQUES (INCH-POUNDS) (cont ) 

; 

HANDLING A N D  SERVICING REVISED: 11/1/82 

Nut-bolt 
size 

8 -36 
10 -32 

1/4-20 
5/16-24 
318- 24 

7/16-20 
112-M 

9/16-18 
5/8-18 
3 lC16  
7/8-14 

1 -14 
1.1/8-12 
1.114-12 

- 

FINE THREAD SERIES 

BOLTS 
Steal TmYOn 

M5 m004 thru MS 20024 
NAS 144 thru NAS 158 
NAS 333 thru NAS 340 
NAS 583 thru NAS 590 
NAS 824 thru NAS 644 
NAS 1303 mru NAS 1320 
NAS 172 
NAS 174 

BOLTS 
S m l  Terdon 

AN 3 thru AN 20 
AN 42 mru AN 49 
AN 73 thru AN 81 
AN 173 thru AN 186 
MS 20033 lhru M5 ?O(Y6 

MS 20073 
MS 20074 
AN HE) NK9 
MS 24694 
AN 525 NK525 
MS 27039 

NAS 517 

BOLTS 
Aluminum 

AN ~ D D  mru AN 2 0 0 ~  
AN 173DD thru AN lB6DD 
AN W D D  
AN 525D 
MS 270390 
MS 24694DD 

SD.1 * r r  bolt 

NAS 464 

N 

S m I  T n i o n  

AN 310 
AN 315 
AN 363 
AN 365 
NAS 1021 
MS 17825 
MS 21065 
MS 2W65 
MS 2mOO 
NAS 679 

Toque L imin 
in.lbs 

Min 

12 
20 
50 

100 
160 
450 
480 
800 

1.100 
2 . m  
2.500 
3.700 
5.000 
9.000 

LITS 

Sb.l S h u  

AN 310 
AN 364 
NAS 1022 
MS 17826 
MS?0364 

Torque Limits 
in-lbr 

Min. Mar 

Alum T m w n  

AN 36613 
AN 3100 
NAS 102lD 

Toque L imin 
on-lbs 

Min Mar Max 

15 
25 
70 

140 
190 
500 
890 

1.QX) 
1.300 
2.500 
3.000 
4.500 
7.000 

11.000 

7 
12 
30 
60 
95 

270 
290 
480 
660 

1.300 
l.5W 
2.200 
3.000 
5.403 

5 
10 
30 
40 
75 

180 
280 
380 
550 
950 

1.250 
1.600 
2.100 
3.900 

NUTS 

Alum She- 

AN 3200 
AN 3640 
N S  1022D 

Torque Limnts 
in-lbr 

Min. Max 

NUTS 

Stad Tenwn 

AN 310 
AN 315 
AN 363 
AN 365 
MS 17825 
MS ~ 3 1 5  
MS 21M5 
NAS 1021 
NAS 679 
NAS 1291 

Twgue L im in  
irrlbs 

9 
15 
40 
85 

110 
300 
410 
600 
780 

1.500 
1.800 
3.300 
4.200 
6.- 

10 
15 
45 
65 

110 
280 
410 
580 
870 

1.250 
1.900 
2.403 
3.~10 
5,- 

3 
5 

15 
25 
45 

110 
160 
230 
270 
560 
750 
950 

1.250 
2.300 

Min 

25 
80 

1 M  
200 
520 
770 

1.100 
1.250 
2.660 
3.550 
4,500 
6 . a  

1l.mO 

SDI S h u  

AN 320 
AN 364 
NAS 1022 
MS 17826 
MS 20364 

Toque Limltr 
8n.lbs . 

6 
10 
30 
40 
70 

170 
260 
560 
410 
BBO 

1.200 
1.500 
2.000 
3.850 

M u  

30 
100 
145 
250 
630 
950 

1 . m  
1.550 
3.200 
4.350 
5.500 
7.- 

1 3 . W  

Min 

15 
50 
70 

120 
300 
450 
650 
750 

1.600 
2.lm 
2.700 
3.600 
6.600 

Max 

20 
60 
90 

150 
400 
550 
800 
950 

1.9W 
2.690 
3.300 
4.400 
8.000 
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TABLE 11-ILA. FLARE FITlTNG TORQUES 1 

HANDLING AND SERVICING 

TORQUE - INCH-POUND 

Added: 411M1 

TUBING 
OD 

INCHES 

118 
31 6 
1 I4 
511 6 
W8 
1 I2 
518 
W4 
1 

1-114 
1-112 
1 -34 
2 - - - - 

STEEL TUBING 
FLARE 

AND 10061 

MINIMUM MAXIMUM 
- 

90 100 
135 150 
180 200 
270 300 
450 500 
650 700 
900 1000 
1200 1400 

- - 

ALUMINUM - ALLOY 
TUBING FLARE - AND 
10061 OR AND 10078 

MINIMUM MAXIMUM 
- - 

- 
40 65 
60 80 
75 125 
150 250 
200 350 
300 500 
500 700 
600 900 
600 900 

HOSE END FllTlNG 
AND 

HOSE ASSEMBLIES 

MINIMUM MAXIMUM 
- 

70 100 
70 120 
85 180 
100 250 
210 420 
300 480 
500 850 
700 1150 
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FIGURE 2-0. JACKING ARRANGEMENTS 

2-11. Juldm& The jrplvle u provided wirh a jack p d  on ach nuin spar jun a d ~ o a r d  of the rmin 
lrndiig gear and suppon pairion by rn.kmg ur of the d skid. (Refa  ro Firc 2-9.) To jack the airplane. 
p n m d  +r follow: 

a Place the julu u n d a  the jack pdr 
b. Ameh the uil luppon to the ail skid. Place a p p r o x k t d y  400 pounds of b.llur on the suppon 

to hold the uil down. 

Be sure 10 apply sufficient d NPPOK ballast: 0th- the airplane 
wi l l  up forward and fall on rbe fun- nose sccdon. 

r ILiK the jukr evenly u n d  all r h r e  wheh clear the floor, 

2-12 W W i q .  (Refer to Figure 2-10.) 
r Block the m i n  gear oleo m c r  in there fully extended posidon and the nose g a r  at 2.50 inch- 

urcruion. Inflate all drcr to the r q u k d  prrrarrcr. (Refer to Table 11-1.) 
b. Place the tiredc on three individual tuln by posidoning a r m p  of the same h%ht u the d o  

being used in front of each landing g a r  wheel. Poririon the s d a  in front of rhc nmpr and tow the aircraft 
onto the xrlea. (Refer to P a n p p h  2 - l i  for rowing p r o d l u a . )  Remove the ramp so they will nor 
interfere with the r u l s .  Levti the aircrnfr per inmcr ions  given in Paragraph 2-1 3. 

c Rocecd to wash the aircnft in accordance with i n m a i o n s  given in m u d  AC 43.13-1A. 

I HANDLING AND SERVICING 
REVISED: 4l3178 
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2-13. (Rcfa t o  P&urc 2-11 and 2-12.) The rLEnfr nuy bc levdcd while on ja& or duMg the 
wc igbg  pmccdurc. (Refa to F'mgcqh 2-12 for weighing) 

r To l o ~ r u d i a d y  I d  the air& p d y  wirbdnw the two INeliql screws on the sdc  of the 
m e .  Rcfa m F i  2-11 or 2-12 for t h e l c d i q  loadon on the p.rdculu airmft being &mi. Use 
r levd long enough m e n m d  lorran che two wrer h d  

b. To pur the aircnfI on jnckr. refa to P u a p p h  2.11. 
c. To pur the aircnfI in a l on@ruddy  I d  poridon for w-ing or ~iggiq, f im  block rhc mlin 

g a r  oleo mum w their full a t a d o n  and the n m  gcrr to 2.50 incha  . 

NOTE 

AU drcr should be u n o m d  i d a d o n  pressure 

Dmoce the nose whed drr und the l e d  paidon u obtained 
d To l u d y  levd the a h a f t .  place a levd m a  the bulkhead ro which the b.gkge door ~~JIF 

b n c k m  arc atuched or on the h u  w d o n  ch.nocl of che fiswrll bulkhead. (Refa to Figures 2-1 1 or 2-12 
for the p.rd& loation of rhe air& being urviccd) Should equipment or o t h a  o b d e s  hinda 
p h a q  the level direcdy on the chumd, urc two spcm of equal length betwan the level and the c h w d  
ro bring the 1 4  above my o b d a  

r To put the lkFnft into a l a d y  level position, rrire or l o w r  one wing by adjusring the jack or 
if the aircraft is on the ground or on xalo by deflating the appmpriare tire und an accunre level roding u 
obuined. 

HANDUNG AND SERVICING I REVlSED:VU)I 



PIPER COMANCHE SERVICE MANUAL 

Longitudinally Laterally 

FIOURE 2-11. LEVELINQ AIRPLANE 
P&aCl80, m, 260. Lrbl Nor  aCUlQl m 2444s. 244M a aCUBg md PA-2UIO 

Longitudinally Latarally 

FIGURE 2-12 LEVELING AIRPLANE 
PA-24-ZSO, *id N a .  244247.244300 and up 

HANDLING AND SERVICING 
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2-14. Mooriq. The a i r p h e  should be m o o d  m insure im immovabdky, pmtecrion and sani ty  urrda 
vuiour w a r h a  condmom. The followiq procedure giva the inanretiom for pmpcr mooring of tbe 
*he .  

r H a d  the a i r p b e  into the wind if p d k .  
b. Lock tbc d a v n  and snbdamr c o ~ ~ o l r  uiag the b n t  uu bd t  or conrml h e  blocks 
r BlocL the w h o h  
L S- d c d o m  r o w  to wiq dcdom riqp and d e  ui~ skid at approxima.tdy 4~-&grec 

@a to the p u n d .  Lerse nrfbdent d u k  to amid dam* to the aircraft vbm tbe roper coumcr due to 

moknrre. 

Ux quare or borline b o a  Do not u x  slip knots. 

M d i d o d  prcplndom for brgh am& include ndng dedown r o p r  
fmm the h d i n g  gerr fork, and rcculing the mdder. 

2-15. Pdiu& Whm p u k q  the iirplne. irrrufc that it ia snfficiendy pnxmcd .pinn advcm w a r b u  
conditiom a d  pracnm no d q u  m o ths  rircnfr When puking chc r L p h  for m y  1- of time a 
ovemighr, it is recommended thu it k worcd  u in Pul(p.pb 2-14. 

a To park rhc r i rphc .  h a d  it into the rind. if po3ibk. 
b. Set Qe padung bmke by applying row pressure against rhe top of the bmkc pedals or pull b.& on 

ehc brake l c m  md  at  Ehe m e  time pull out on the bnke 7" b d l c ,  located at the left of the control 
pand  To m l a u  Qe p d c i q  bnke. apply toc p- on tbc pedals and pvrh in on tbe parkq bnkc 
handle. 

N O R  

To prevent damage to bnke drum. an should be taken when 
b n k a  thor ae averhad  or dudng cold warber when accurnulrtcd 
moLNfc rnry f r snc  rbe bnkc. 

HANDLING AND SERVICING ( RMSED:  YUn 
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2-16. Lackins Alrpl.ac The d m  md b w q c  doom arc provided wirb a key lock The pme  key CM be 
uud to o p c n ~ c  b o d  door lo& 

2-17. Torins 'Ibe airplane may be m d  by vdng rhe nou whed t o w i u g l ~  tu p1widc4 or p o r a  
equipment that will not dunyc or clluc aces sniu to the oat gerr assembly. On PA-24-180. 250 ad 
260 .L& wich Said bmba# 244330 to 2M246 .2W24 .9  to 244299 a d  PA-2-0 the maily b u  
i nowed on che undcnide of chc haahelf in the b y l y  comprrmer On PA-24260 Serial Numbm 
24-4247. 2 4 4 9 9  and up it E lprChd m the f o d  vcdon of the nuin Ipr cmr. 

When taming w& power equipmar do not nun che lrov g a r  beyond 
i n  20 d q r ~  in eirha W o n  fmm carer,  u thb hL d t  in 
dam* to the n a c  g a r  md nee* mechanism. 

2-18. T s d q  Before lmmpring m taxi the airplne. gra~nd pnromd should be checked our by r 
qwlified $or or o r h a  nponrible pcnon. Engine smting and a h u d o m  proccdura dould be covered rc 
d L  Whm it u uceruincd thot the pmpdla  b d  blast +od uri MI are clor. apply powa ro sun the 
taxi mll md perform rbe foIloriag chalrr: 

a T u i  f o n r d  r few f c a  .Id apply b n k a  to deemmine rhdr dfcmkn5s. 
b. T d  wid pmpelkr ur in low pst& high RPM scUiq. 
c. while uxiing. makc digbt turns to ascaain the d f e c r i w a #  of ncoir(. 
d Obrcnc wing dcmncea wben axiiag neu  b u i l d i q ~  or h c r  n r d o a r y  objscn if possible, stxion 

a guide ourride che rirplrne m obsemc 
c. When axing on uncrm ground. look for hola  md m a  
f. Do not o p o u .  che engine u lugh RPM when rnnnirq up or uxiing aver ground concaking loose 

a o n a ,  gram1 or any loose material that nuy cwr damage to pmpdlcr blades. 

2-19. E x d  Power Reapode. 

2-20. Opuuion of Ex& P w a  IIeap&~.blr Tbc cncmal p w e r  n r c p u d e  on PA-24180.250 and 260 
airplsna with S a d  Numben 24-2299 m 244246 inclusive. 244248 to 244299 inclusive a d  PA-24400 
Scrd Numben 26-2 md up. b l o a d  on the nght side of rhe fuvkge aft of d o n  157. On PA-24-260 
airplane wi& Sairl Numben 244247. 2 H 3 W  to 244804  and up. it u locared on rhc right side of the 
engine n d e  just forward of the 6rcwalL When us@ the c d  powa rrccpocle for rrudng or 
opendon of any + h e  quip- place the mum witch in rhe OFF position before imemng or 
rcmoving the powa plug. The powa comrnor  plug assembly is stored in the b q q e  complmnenr 

HANDLING AND SERVICING 
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2-22 aaaiq Oaqmmmst Bcfm danin# che engine wmpumvnc place a lpip of 9pc on the 
mapem w o  to p-t any s o l w r  from m m i q  cheu unio. 

r PkeaLrppnuadcrrh.cagiocmat&-. 
b. W~ch the en@e c u d i q  mood, spny o r  brush the m*e rirh solmu a r mkm of sokcm 

mdd-, ~rdakcd l r m . y b c n c c s ~ r g r o b m r h u c u t h u ~ r p n y e d r b m h u v y ~ m d ~  
depado hm c d l e m d  in ordu to clan chon. 

Do nor spny solvent iam b e  geneam or rlrmuror. -. or .ir 
intaka 

c AUow che solvent ro remain on the w e  from fhe to an minuts  then rinw the engine dun 
with d d i w d  solvent and dm m dry. 

Do not o p n a  until e- solvent h n  - p a d  or orhawise 
becnrrmwed 

d Remwe the pm- c w e n  fmm rhc -L 
r Lubdcroc c o d ,  bcniq h e *  erc.. pa Lubriatim Q P ~  Fi@= 2-20 thm 2-22 

2-23. Qaaiq Lading Geu. Before chnmg che lading gen. place r p b i c  m e  a similar mmlterLl over 
me whed and bnke .Pembly. 

a PLce r pan under tbe gnr to cauh w a r  
b. Spray or bnub che gear a u  wizb roivtnt or a mixnve of solvent and dcgmwcr, r daLed I t  may 

be nu- m bnuh ucu tbu  vac sprayed w h m  huvy p u e  and dirt deposrr h.H collected in order 
to dcrn thcm 

c. AUm the s o l w t  to mnab on the gnr form five to r m  minuto. then rinv tbe g a r  with 
addidod solvent and d m  to dry. 

d. Reman the cover from the whel and remare the cuch pan. 
r Lubricuc rhc gar per lubriauon Qa. F@= 2-21. 

2-24. aaaiq Ex- S m .  The airplane should be wuhed with r mild soap md water. hush 
abndve or a l luhc  soaps or dctwm used on painted or plaaic dlm could make ~ t c h o  or aux 
corrosion of menl surface. Cover areas where cleaning d u d o n  could aur damrgc to wmh the airplane. 
the following procedure m y  be urd:  

I CAUTION 

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

HANDUUQ AND SERVICING 
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a.  Flush away loose dirt with water. 
b. Apply cleaning solution with a rag, sponge or soft bristle brush. 
c. T o  remove stubborn oil and grease, use a cloth dampened with naptha. 
d. 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 cleaning or polishing. A heavier 
coating of wax on the leading surfaces will reduce the abrasion problems in these areas. 

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 plasticcleaner. 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 

D o  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. D o  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. T o  improve 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 Panek 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 din. For soiled spots. use a 
non-inflammable dry-cleaning fluid. 

2-28. Servicing. 

2-29. Introduction to Senicing. 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 SERVlClNG 
REVISED: 4110181 
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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 bc visually inspected to 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 serbice and overhaul instructions are listed in Section VI 

- ~- - 

FIGURE 2-13. LANDING GEAR STRUT (EXPOSIIRE) 

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 ) I f  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 shon  strokes (approximately one inch) and the airplane settles 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 I f  the oleo strul 
oscillates with long strokes (approximately three inches) and the airplane continues to oscillate after the 
rocking force is remobed. 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. 

Deflate rtrut air prersure before disassembly 

REVISED: 4/3/78 t HANDLING AND SERVlClN 
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2-34. PUiq Olco S m a  To 611 the nose or m.i. g a r  d m  suut airh fluid (MIL-H-5606). w k r h a  it be 
only the addition of a small amarnt or if the unit h a  been completely emptied md WU rrquirr a Lyec 
nmounr it should be filled rr fdlorr:  

Do not rdnr air by w o v i q  the m t  nln core ar 611a plug. 
D c p m  the nlvc core pin uud sllt  c h b a  prrrrurc has diminidid 

Dtrr and foreign pvcider form around the 6Ua  plup of the hdiq 
gar mum therefore. before attanp* to mnon t h e  plug. the tops 
of the IOU- should be d c w d  wirh compmred air d l o r  with r dry 
type d v e n ~ .  

r P k e  the airplane on jack (Refern, JdN. Pangraph 2-1 1.) 
b. P k c  a p m  unda  the gear to u t ch  rpdhge. 
c. At the fills plu& relieve air pracure from the s m ~ r  h&g chmbcr by mov ing  the up from 

the air slln and dcprcsiag the vlhn: core 
d T h m  are r r o  methods by which the xnrt c h m k  may be filled and thoc are rr follow% 

F ' i  Mahod: 
1. Ranovc the valve core from the filler plug u the mp of rhc nose g a r  mut houri- or at the 

mp inboud d e  of the main g a r  howin& A U a  the fdcr plug to rrmdn kdld 
2. Attach one end of a c l an  ptvdc hose to rhe vlln xem of the m a  plug and submagc the 

0th- end in a conmna  of hydraulic fluid. 

An airtight comemion b necevuy bcrvccn the pludc mbc and the 
d v c  am. Without such a connection, a mull amount of air WU be 
sucked into the deo m t  during nch  uquena ,  ieruldng in an 
i n o b e  amount of air bubbla and a prolonged fw opendon. 

3. Fully comprco and a u n d  the mt thus dnwing tluid from the fluid container md  expelling 
air from the m r  chamber. By watching the B u d  ppu through the pkOc hox, it cm be deramined when 
the suut is full m d  no air is preant in the chamber. 

4. When air bubbler cease to flow through the how. comprcu the s m t  fully and rcmwe the 
hox from the valve ncm. 

5. With the s m t  compressed. remove the fder  plug ro damnine that rbe fluid l e d  is visible up 
to the bottom of the fillex hdc. 
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6. With the oleo strut fully compressed. reinstall the core in the filler plug and the plug in the str 
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 battom 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 bringthestrut down to the properextension.) Beforecappingthevalve. 
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 t o  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 VI. 

2-38. Filling Brake System Reservoir. (Refer to Figures 2- 14 and 2- IS.) The brake system reservoir should 
be filled t o  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-24180 and PA-24-250. Serial PA-24180 and PA-24250, 

Nos.  24-1 t o  24-2298 inclusive Serial Nos. 242299 and up, 
PA-24-260 and PA-24400 

2-40 Tires. 

2-41. Servicing Tires. The  tires should be maintained at the pressurespecified 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 lor 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 VllC of th i s  manual 
and in the appropriate manufacturer's manuals 

HANDLING A N D  SERVICING 
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245. RopdLr. The p10pdk  bhdCS. S P ~ M  md Vbibk hub lurfvs thould bc md 
impmed frequady for bmy, endu d oil !m&e Nicks t h d d  be w d  fmm the-lading cd@ of 
cbe bhdm in acmdamc rirh appLiable QM reg&- or imamcdom f o u d  in M o m  Vl1 dm VllC 
The k c  of a c h  blade r h d d  be prinocd when ~ a r r y  rich a flat print to r m r d  ghc. To p m t  
camdoe. rip rurf.co rirh a l@t oil or wax. The bLds rhoule be checked th Q q  turn fredy on the 
hub pilot m k  by rockins the bLdcr b.cL aod for& Qma$b Qe di#ht freedom allowed by tbc piuh ch.agc 
mech.nim. tukiclte the pmpdla  u. 100 b n u  in- in accordance with rhc Lubricldon Qm, P i m  
2-20 d m  2-22. Ascuain pmpcUa b chaqed m the pmpr cbrmber pramue. Addiriod &a 
informanon for dre pmpdla  m y  be found in Seaions VII &m~ VUC. 

2-46. M u d o n  Air mca. 

247. Scrv*iq Induction Air PUra. Due to tbe puiy of p o w  p h o  uud on the &our PA-24 modd 
airpha, rcfcr to tbe Po- Plant W o n  MI h VlIO for the p d &  induction d t a  beirq 
vniad 

249. FSio(t Qd T v l t r  Obsavc dl rquirai prccaudoru for handlina gasoline FilLtbe fuel rrnlu with 
fud specified in Table 11-1. On the PA-24-180, to obtain che nvldud fuel quantity of 30 gallom toul, or 
25 @OIU per tank. KIIC celh arc Wed only to tbe borrom of the filler n& which mad. into chc fud 
cdl  about 1 incb. To obtain rhe sondud plw mavc qtundry of 60 @oos tbe cdh arc Qlcd m the top of 
tbe filler neck. On rhc PA-24-250 and PA-24-260. m obah  the mDd.rd fuel quanury of 60 gallom toul. 
or 30 gallons p a  tank, the fuel c c b  are mrnplerely tilled. If ruxiIiuy fuel c,dh arc i d e d  (15 gal. o.) the 
hd qvrndty b in-d to 90 galloar On che PA-24-4UJ. w obain sandud fuel quantity of 
approximnefy 100 gallom, fill both inboud ccb complacly and tbc ourboud ells until fuel appnn  at 
the borrom of a h  fud cell when apparing &mu@ tbe f9cr neck. To obuin d a d  plw rcmve. 130 
@low fdl the ourbovd cdlr mmplmfy. 

CAUTION 

Accumalation of water in the fuel tanks could cause rough engine 
operation or complete power loss if the water freezer during cold 
weather operation. Therefore. to keep condensation in fuel tanksat a 
minimum. refuel the aircraft after each flight. 

HANDUNG AND SERVICING 
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FIGURE 2-16. FUEL STRAINER AND DRAIN FIGURE 2-17. FUEL SELECTOR AND DRAIN 
PA-24180 and PA-24250. Serial Nos. PA-24400 

242299 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 forward section of the fuselage. The 
fuel strainer drain (Figure 2- 16) on PA-24- I80 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 isdrained from the cockpit 
by lifting up the red knob located in the center of the fuel selector The fuelstrainer should bedrained 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 fuel line as well as the fuel 
strainer The same procedure will apply when auxiliary fuel cells are installed by simply selectingtheright and 

I 
left auxiliary fuel tank 

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 

l and the aircraft should be hangered to thaw out. and drained 
thoroughly 

REVISED: 9110179 
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2-51. Draining Fuel System. Drain the fuel from the system by opening the drain valve at the bottom of t 
fuel strainer bowl. or removing the bowl. 

2-52. Electrical System. 

2-53. Servicing Electrical System. Servicing the electrical system involves adding distilled 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 IX 
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 1 O F F  control mounted on the imtrument 
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 thecylinder 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 oulled to  the ON oosition. Each outlet has a sorine loaded valve . . 
which prevents the flow of oxygen until a mask hose is engaged into the outlet. 

I 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 exercised 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. 

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

c 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 oxygcn 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. 
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TABLE 11-Ill. INDICATED OXYGEN CYLIKDER PRESSURES 
FOR GIVEN AMBIENT TEMPERATURES 

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. T o  fi l l  thc oxygen cylinder. open the access door. remove the cap from the filler halve 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 

TEMPERATURE OF 

l I0 
100 
90 
80 
70 
60 
50 
40 

KOTE 

IKDICATED CYLINDER PRESS 
PSI 

1980 
1935 
1890 
1845 
1800 
1755 
1710 
1665 

I f  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 cylinder at various ambient temperatures a 
*. chan has been includtd for your convenience The pressures given are not exact. but sufficiently accurate for 

practical purposes of working pressure between 1800 and 2400 psig cylinders The cylinder should be allowed 
to cool to a stabilized temperature after filling before checking against the figures given in Table 11-Ill 

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. 
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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 
bas 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 retill 
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 twc-cylinder systems, use to approximately 600 
psi, then return for filling. 

e. 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. Inspeetion and Overhaul Time Limits. It is recommended that inspection and overhaul be conducted 
I 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 I 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 1116 diameter vent hole in the side of the upper regulator 
housing is 10 ccl 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. 
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TABLE Il-IV INSPECTION - OVERHAUL TIME LIMITS 

2-60. Testing for Leaks. Apply detector fluid type CD-I solution or its equivalent The solution should be 
shaken to obtain suds or loam. The suds or foam should be applied sparingly to thejoints of a closed system 
Look for traces of bubbles No visible leakage should be found. Repair or replace any defective pans 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 ofthedetector fluid should be 
wiped off at the conclusion of the examination 

PARTS 

Regulator 
Pressure Gauge 
High Pressure Lines 
Low Pressure Lines 
Outlets (Cabin) 
External Recharge Valve 
Masks 

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 end. 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-IA for more service details. 

2-h2. Cleaning Operations. To remove oil and grease from tubing and fittings. one of the following cleaning 
methods may be used 

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

shall be used 

INSPECTION 

300 Flight Hrs 
300 Flight Hrs. 
300 Flight Hrs 
300 Flight Hrs 
300 Flight Hrs. 
Each Use 
Each Use 

a ADDED: 4/3/78 

OVERHAUL 

5 Yrs. 
5 Yrs 

5 Yrs. 
Replace Every 5 Yrs 
Replace as Piecessary 
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2.  lor m b i i  c*.n and dy with a sueam of c h .  dried. 6 l w d  air. Cafe rh.U be taken m 
insure h t  the interior of  the a4 and fiainp are thm-y d a n d  

b. Second Method: 
1. Qlwb r*h uaptb:onfamhg to tpcci6cadon m-N-95. 
2. B l w d ~ l o d d y o f f d m b t r i r h w ~ p u m p d a i r .  
3. Flub M and-icing fluid mnfonning to spc@adon MIL-Q-566 or mhydrnu ethyl dcaol .  
4. Rinvrhmughly rirh fmIl.nra. 
5. Dry F h ~ ~ I y  rirh a scram of dan. dried. wrer  pumped air or by ha* at a 

rempmrure of U O a m  300.Q for aminhk period 
6. The s o h a  m y  be r e n d  providd they do mt become a& c~maminnted virb 05 

This cordidon hdl be deDcrmined aa foUow: 
(a) E n p o ~  100 d t e n  of rhe Liquid to dryno# in a wdgbd g L u  dish Evrpondon may 

be accomplished by haw u 200 * F  fm onehaif h a .  
(b) A h a  mpomion. cod and ragb the raidue. The m l w t  W not be uxd if the raidue 

amb 100 milliplmrinwcigh~ 
c T h i .  Mcthod: 

1. Flmb airh bot inhibited .Uuline d a n e r  und k h m  oil and gcur 
2. RMc dlaoughly rid tidl mta. 
3. Dry rhoroughly wirb a arolm of d a n ,  dried. water pumpd air or by h a t k g  at a 

tcmpaunre of 250'm 300 'F for a minhk pmod. 

2-63. Remod of Orya CyBDds a d  Rcphmr. The cylinder and n(pkror are l o a d  on the left side 
ofthefudagc+frof theb.llpec.ruatnrdon157. 

r R c m m  the lccsr pmd from the mr rrtl of the mmpuuncnt to gain accar to the 
cylinder and rcgulwr. On akplana wirh vrhl rmmbar 244300 and up which h v e  rbe 5th and 6Fh vrn 
hdlcd .  it ia necmvy to tcmovc the m u  and then the back a c c a  pnd. 

Bc mrc the nlve on the c y U a  u c l o d  before diionnccdng any 
Lioa trom the rquktor. 

b. Dionnecr the conpol cable from rhc rqultor .  
r Dkconnn the lina from the rguktor. 
d Loosen and upamre rhe h p s  holding Qe cylinder in place. 
e The cylinder on be removed by fm slidiq it back ro remove the dery cable. 

2-64. I m d W o n  of O x y p  C y l i u k  ad RqdUor.  
r With the *tor amchcd m the cylinda, place it into the l i r p h e  through the access opening 

wirh rhe rguktor facing forward. Be clrrfvl not to bump the regulrror md y l i ada  during i n d d o n .  
b. I d  dIc day cable m u n d  the cylinda neck and posidon the cylinder so the regulator ahgm 

witb the conuul cable and pmrure l h a  
c Secure tbc cylinder in place by conncctiq and righrcnin# b e  rvo drmpr 
d Connect the pmrucc lina and conool cable to the rcgulror. 
e l m t d  the access panel on r ea~  \rill of baggage r ra .  
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2-65. Rcmonl of Tmo V h .  
a Remove the urro pond from the rclr w d  of dx b r g y c  wmpucmcm. Ln +ha r i m  uri.l 

n u m k n  244300 and up which h m  5th md 6th scam insnllcd, remove the M md then the accol p.nd 
b. O p m t h e n h r c u ~ d ~ l o e u c d o n t h e l & d d c o f t h e ~ e d r r m ~ ~ t h e c r p f r o m t h c  

nhrr 
r &swthe~dcrvllveuda+dmddkconrrccthelincfmmthcf~vltpe. 
t i  ~ e m ~ v c  the tiuec nuts, w a a r  wrcrc holdirg the m a  va~ve in p ~ c e  and m o w  An 

rhrolyh rhc u- daor. 

2-66. ImdMm of ma V.1.c. 
a P b  the d v e  into paidon t h m q h  the uca8 d o a  a d  v c u ~  in p h  with -r w h e n  md 

mLL 

b. I@ the ap on nlvc  and dose rhe uarr door. 
c. Co-rbehecrLinemthcvdvr 
d. llrarll the a c a s  pond to the r a r  v.U of the camp-t d m y  r a m  which m y  have 

been removed 

2-57. Remod of Rmw Gyc. Awsain t h u  the conud nlve k c l o d  and t h m  u no ~IC%UIC in rhe 
w e = .  

a Remove the ucerr p a d  on rhe r o r  wall of the comprrmer 
b: D i r c o M m r h e 6 ~ h m t h c b a ~ k o f t h e p r r r a v e p q c  
L L O O Y l l m d m m t h e ~ n u r ~ d l d p h d d i r y t h e ~ e i n p k r  
d Remove thc puge from the h n t  of the p e l .  

2-68. IrmlLuim of b Gwy. 
a. Pluc the grugc into the p a d  from the front d secure in p k e  with damp and r m i n a  nut on 

the back of the pugc. Be sum the pugc ir podrioncd propcrly M o m  tightening chc damp. 
b. Reconnm the fittiq u the tut of the p u p .  
c I d  the acccsr pond on the = waU of rbe b w g e  comprmnenr 

2-69. Rrmonl d O m d m  
r Usin# a suioble spama  nmch, remove rhe o u t a  half of the ouder 
b. Remow the sum hold* rhe uim pand and remove the p e l .  
r The oudn  cao now be rcmwed from the low prcrmrr liar 

2-70. ImsnUadon of Oudco. 
r Apply &t to the d c  end of the firdng. 
b. Connect the o u d n  to the low pnsa~re  line. 
c. Position the uim pvld and secure wirb vmwr 
d. Position the out- half ouder and secure with a suitable spanner wrench. 
e. Torque the firtinp into the o u d m  rpproximatdy 30 inchpounds. Do not ova  corque as this 

could damage the ouder. 
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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 

a Park the airplane in a NO SMOKING area 

* 
b. Keep all doors and windows open 
c Be sure all electrical systems are shut off 
d. Connect the oxygen recharging unit to the filler valve . 

e Plug the oxygen masks into the outlet valves and turn on the system 
f. Set the recharging unit pressure regulator t o  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 I f  the odor persists after the second 
purging. replace the cylinder 

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 squee7e dry 
c Wash the rest of the mask with a very 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 ethyl alcohol 

TABLE Il-V TROUBLESHOOTING CHART (OXYGEN SYSTEM) 

ADDED: 4/3/78 

Trouble 

No indication of pressure 
on pressure gauge. 

Pressure indication normal 
but no oxygen flowing 

Offensice odors in 
oxygen 

HANDLING AND SERVlCl @ 

Cause 

Cylinder empty or leak in 
system has exhausted 
pressure 

Pressure gauge defective. 

Oxygen cylinder regulator 
assembly defective 

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

Remedy 

Charge system and check 
for leaks. 

Replace pressure gauge 

Replace regulator assembly 

Purge the oxygen 
system Refer to  Para- 
graph 2-71 
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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 c1ean.d and, if 
installed, the oil filter camidge 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 
andlor 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 II-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. 

Air Temperature MIL-L-6082 MILL2285 1 
(Ashless Dispersant) 

AU SAE 15W50 or 20W50 

Above 80°F (26.67"C) SAE 60 SAE 60 

Above 60°F (15.5SoC) SAE 50 SAE 40 or SAE 50 

30" TO 90°F (-1 .I lo to 32.22"C) SAE 40 SAE 40 

0" TO 7O0F(-17.77" to21.1loC) 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 15W50 

Below 10°F (-12.22"C) SAE 20 SAE 30 or SAE 20W30 

• Revised: %/15/98 HANDLING AND SERVICING 
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mi- 

FIGURE %la OIL S U C ~ W  SCREEN FIGURE %la OIL PRESURE SCREEN 

2-78. (N knm (Suerion). The s c d o n   en located in the b o m m  of the rump m the q h t  of the zir 
inducrion inlet should be c l d  at each oil change ro ranwe any accumulation of dudge a d  to exrmme 
for m d  fdings or chips If mcnl pa~idcr uc found in the screen, the engine should be examined for 
internal dompee. The = d o n  screen u rcmoved from the sump by curring the ofcry wire and mov ing  the 
h a  h a d  plug. Clem and inspecr the saten and gukcr and replace &e.guker if aver comproscd or 
dnmngtd To elLnLnre damnge to the oil screen. place it inside the receo in the hex head plug before 

the puanbly inm the b m o m  of the sump. Cue mux be cxcrdvd to rnable thewreen m m r a  
the oil sucdon tube inddc the sump. (Refer to Figure 2-18.) When ceroin that the saxten h propdy  scared, 
tighten the plug. If the plug reanr c i g h ~  rbi will i n d i a a  drrt the screen u not properly xated, a d  must 
be disassembled and the above procedure repared. After inrrallation. safery the hex h a d  plug with 
MS2099sC41. 

2-79. Oil Screen (Rcm~te). The prasurc rreen loated in a housing on the accesrory cue  of the engine 
beween rhe magnetos, should be d a n e d  at uch  oil change to ranwe any accumulation of sludge and to 
e-e for meo l  f d i q  or chips. If men1 p M i d n  arc found in the screen. the engine should be examined 
for inranal damage. The pressure screen is ranwed by disconnecdng the rempmrure indicator wire and 
removing the four hex h d  bolrr that sccurc the screen housing to the accessory ase. Clean and inspect the 
urcen. R e i n d  by fim uccruining that the screen tin flush wicb the base of the howirg. (Refer to Figurc 
2-19.) I d  the screen and housing to the accnrory cue  using a nov guker  Torque irmching bolrr within 
50 to 70 inch-pounds. 

HANDLING AND SERVICING I R E v t s E o : m m  
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2-80. Oil FUter. (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 fdter 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 pa~ticle of metallic shavings might 
be found. These are generally of no consequence and should not be confused with panicles produced by 
impacting, abrasion or pressure. Evidence of internal 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 thennostatic valve. 
Be sure the lockwire is replaced at both the attaching bolt head and the thermostatic oil cooler bypass valve. 

1-81. 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 
>peration or every four months, whichever comes fmt. 

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

b. Ashless Dispersant (Detergent) Oil. 

(1) W~th the exception of turbocharged engines, new or newly overhauled engines should be broken 
in on straight mineral oil for the fmt 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 nonnally 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 twbocharged 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 svaight 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 fust 
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 HANDLING AND SERVICING 



PIPER COMANCHE SERVICE MANUAL 

2-82. Lubrication Instruclions Roper 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. 'l%e periodic application of recommended lubricants to their relevant bearing surfaces. as 
detailed in the foUowing paragraphs, together with the observance of cleanliness, will insure the maximum 
efficiency and utmost service of aU moving parts. Lubrication instructions regarding the locations, time 
intervals, and type of lubricants usbd may be found in the Lubrication C h a  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 mommended 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. 

c. Remove d excess lubricants from components in order to prevent the collection of din 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.el1 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 11-WI contains 
special instructions pertaining to lubrication. 

HANDLING AND SERVICING 
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TABLE II-MI. DECIMAL E Q W E N T S  OF DRILL S m  

Revised: 8/15/98 HANDLING AND SERVICING 
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TABLE Il-VIII. LUBRICATION - SPECIAL INSTRUCTIONS 

1 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. 

2 LANDING GEAR AND FLAP TRANSMISSIONS AND SCREWS - IDENTIFY TYPE OF TRANSMISSION 
INSTALLED DUKES HAS LABEL ON TRANSMISSION HOUSING, DURA HAS PART NO. 1010250 STAMPED ON 
TRANSMISSION HOUSING DISASSEMBLE AND CLEAN. WHEN REASSEMBLING TRANSMISSION. FlLL DUKES 
TRANSMISSION WITH: 
a DUKES NO 4 LUBRICANT (PA-24180. PA-24-250AND PA-24-400) 
b DUKES GREASE NO 2196-74-1 (PA-24-260) 
FlLL DURA TRANSMISSION WITH MIL-G-7118 OR MIL-0-23827 GREASE. NO SUBSTITUTION IS ALLOWED IN 
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 

3 OLEO STRUTS AND BRAKE RESERVOIR - FlLL PER INSTRUCTIONS ON UNIT OR CONTAINER OR REFER TO 
SERVICE MANUAL. SECTION 11 

4. LUBRICATE FLAP TRACK WlTH DUPONT'S ALL PURPOSE SLIP SPRAY NO. 661 1. FLAP ROLLERS AND 
TRACKS REQUIRE CLEANING AND LUBRICATION AFTER EXPOSURE TO AN ABNORMAL QUANTITY OF 
WATER. MUD. ETC FLAPS WlTH 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. 

5 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-24260) LUBRICATE DURING OVERHAUL 

WHEN OVERHAULING. COAT O-RINGS WlTH "PETROLATUM" PURE OIL CO. CODE 5603. 
c. FUEL SELECTOR VALVE (PA-24-400) - LUBRICATE DURING OVERHAUL OF VALVE. NO INTERNAL 

LUBRICATION SERVICING IS RECOMMENDED. 
6 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 ll-VI 
OR LATEST REVISION OF LYCOMING SERVICE BULLETIN NO 480 FOR SPECIFIED OIL GRADE AND 
VlSCOSlTY 

NOTES 

1 WHEEL BEARINGS - REQUIRE CLEANING AND REPACKING AFTER WATER EXPOSURE TO AN ABNORMAL 
QUANTITY OF WATER 

2 BEARING AND BUSHINGS - CLEAN EXTERIOR BEFORE RELUBRICATING (EXCEPT SEALED BEARINGS) 

3 LUBRICATION POINTS - WIPE ALL LUBRICATION POINTS CLEAN OF OLD GREASE, OIL, DIRT. ETC BEFORE 
LUBRICATING 

4 MISCELLANEOUS - DURING ROUTINE MAINTENANCE CHECKS. APPLY LUBRICANT TO MISCELLANEOUS 
LINKAGES 

CAUTION 

1. DO NOT USE A HYDRAULIC FLUID WlTH A CASTOR OIL OR ESTER BASE. 
2 DO NOT OVER LUBRICATE PEDESTAL CONTROLS AND COCKPIT CONTROLS. 
3. DO NOT APPLY LUBRICANT TO RUBBER PARTS. 
4. REMOVE ALL EXCESS GREASE FROM GREASE FllTlNGS 

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 TRlM PULLEY MIL-L-7870 100 HRS 

4 FLAP TRANSMISSION (2)' MILO-23827 500 HRS 
5 FLAP CONTROLARMS AND CABLE ENDS MIL-L-7870 1 00 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 AIR FILTER (1)' CLEAN 50 HRS 

10 GOVERNOR. THROTLE AND MIXTURE CABLE ENDS MIL-L-7870 1 00 HRS 

11 ENGINE OIL SUMP (PRESSURE SCREEN FILTRATION ONLY) (6)' MIL-L-6082 (6)' 25 HRS 
I I 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-2327 500 HRS 
14 AILERON HINGES. RIGHT AND LEFT MIL-L-7870 IWHRS 

15 STABllATOR 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 Spedal Instructions on Table 11-VIII 

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

Revised: 6/15/98 HANDLING AND SERVICING 
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Figure 2-21. Lubrication Chart - PA-24-260 
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HANDLING AND SERVICING Revised: 8115198 

1 

I 

COMPONENT LUBRICANT FREWENCY 

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)' MILO-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-HS806 AS REQUIRED 
8 PILOT AND PASSENGERS SEAT TRACK MIL-L-7870 100 HRS 

9 AIRFlLTER(1)' CLEAN 50 HRS 

10 WVERNOR, THROTnE AND MIXTURE CABLE ENDS MIL-L-7870 100 HRS 
11 ENGINE OIL SUMP (PRESSURE SCREEN FILTRATION ONLY) (6)' MIL-L6082 (6)' 25 HRS 

11 ENGINE OIL SUMP (FULL FLOW FILTRATION) (6)' MIL-La82 (6)' 50 HRS 

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

13 LANDING GEAR RETRACTION TRANSMISSION (2)' MILO-23827 500 HRS 
14 AILERON HINGES. RIGHT AND LEFT MIL-L-7870 100 HRS 

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

63 FLAP CONTROLS ROD ENDS. CABLE ENDS AND BELLCRANK BEARINGS MIL-L-7870 1 00 HRS 

84 FUEL SELECTOR VALVE (5)' MILO8032 400 HRS 

Refer to Spedal lnstrucllona on Table ll-VIII 
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Figure 2-22. Lubrication Chart - PA-24400 

Revised: 8/15/98 HANDLING AND SERVICING 

I 

COMPONENT LUBRICANT FREQUENCY 

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

2 RUDDER PULLEYS MIL-L-7870 100 HRS 
3 STABIUTOR TRIM P U U M S  MIL-L-7870 100 HRS 

4 FLAP TRANSMISSION (2)' MILG-23827 500 HRS 
5 R A P  CONTROL ARMS AND CABLE ENDS MIL-L-7870 1 M  HRS. 

6 B W E  RESERVOIR (3)' MIL-H-5808 AS REQUIRED 

7 ENGINE OIL SUMP (PRESSURE SCREEN FILTRATION ONLY) (8)' MIL-L-6082 (6)' 25 HRS 

7 ENGINE OIL SUMP (NLL now FILTRATION) (6)' MIL-LBO82 (6)' SO HRS 

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

9 AIR FILTER (1)' CLEAN 50 HRS 
10 GOVERNOR. THROTTLE AND MIXTURE CABLE ENDS MIL-L-7870 100 HRS. 

11 LANDING GEAR RETRACTION MECWNISM MIL-L-7870 100 HRS 
12 LANDING GEAR RETRACTION TRANSMISSION (2)' MILQ-23327 500 HRS 

13 AILERON HINGES. RIGW AND LEFT MIL-L-7870 100 HRS 

14 STABILATOR CONTROL CABLE ENDS AND TRIM PULLEYS MIL-L-7870 100 HRS 
61 R A P  CONTROL ROD ENDS. CABLE ENDS AND BEUCRANK BEARINGS MIL-L-7870 100 HRS 

84 FUEL SELECTOR VALVE (5)' MIL08032 400 HRS 

Refer to Special lhwbucmm on Table Il-VIII. 
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F i g u r e  2-23. C o n t r o l  Column L u b r i c a t i o n  (PA-24-180, 250. 260 and 400) 

- 
COMPONENT 

1 ROLLER ATTACHMENT FllTlNG 

2 CONTROL WHEELCHAIN. VERTICAL ANDHORIZONTAL 

3 STABllATOR CONTROL TUBE BEARING AND SOUARE 
TUBE MOUNTING BEARING 

HANDLING AND SERVICING 
REVISED: 4/10/81 

LUBRICANT 

MIL-L-7870 

M1L.L-7870 

MIL-L-7870 

FREOUENC 

100 HRS 

500 HRS 

1W HRS - 
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SKETCH B 

COMPONENT 

1 LOCK PIN. STEP 

2 STEP LOCK PULLEYS AND RELEASE ARM PIVOT 
BEARING 

3 FLAP STOP 

4 PIVOT POINT AND ROD END 

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

HANDLING AND SERVICING 
REVISED: 4/10/81 

LUBRICANT 

MIL-G-23827 

MIL-L-7870 

MIL.G.23827 

MIL-L-7870 

FREQUENCY 

1 0 0  HRS 

100 HRS 

100 HRS 

100 HRS 
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I 

SKETCH C 

COMPONENT 

1 FLAP TRACK ROLLERS. STEEL OR NYLON 

2 FLAP TRACK I 1  I 

3 FLAP HINGE 

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) 

LUBRICANT 

MIL-L-7870 

ALL PURPOSE SLIP SPRAY 
DUPONT NO 661 1 

MIL-L-7870 

HANDLING A N D  SERVICING 
REVISED: 4/10/81 

FREQUENCY 

50 HRS 

50 HRS 

100 HRS - 
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PIVOT BEARING. STEERING ARM BUSHING. GEAR 
AUGNING BUSHING MIL-L-7870 

MIL-L-7870 

SKETCH D 

I 1 
Figure 2-26. Nose Landing Gear Lubrication (PA-24-400) 

HANDLING A N D  SERVICING 
REVISED: 41 l0/81 
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MIL-L-7870 

SING ATTACHMENT BUSHING. DRAY LINK 
ATTACHMENT BUSHING 

M1L.L-7870 

PA-24-180 & PA-24-250 
SKETCH D 

Figure 2-27. N o s e  Landing Gear Lubrication (PA-24-180. PA-24-250 and 260) 

HANDLING A N D  SERVlCl 
REVISED: 41101 d 



PA-24-400 

SKETCH E 

PIPER COMANCHE SERVICE MANUAL 

Figure 2-28. Lubrication Chart - Stabilator - PA-24-180, -250. -260. and -400 

Revised: 8/15/98 HANDLING AND SERVICING 

I 

COMPONENT LUBRICANT FREQUENCY 
1 BAUNCE WElGhl PIVOT BOLT MIL-L-7870 100 HRS. 

2 RUDDER CONTROL CABLE AND TRIM TUBE END BEARINGS MILL-7870 100 HRS 

3 STABILATOR TRIM TAB CONTROL ROD MIL-L-7870 100 HRS 

4 STABllATOR TRIM SCREW (2)' MILQ-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 BUNQEE SCREW MlL-Q-23827 100 FIRS. 

' Reter lo spacial I- In Table Il-VIII 
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ALL MODELS EXCEPT PA-24-260 

SKETCH F 

FREDUEN 

100 HRS 

100 HRS 

100 HRS 

100 HRS 

COMPONENT 

1 RUDDER PEDALS. CONTROL CABLE ENDS. STEERING 
ROD ENDS 

2 BRAKE ACTUATING MECHANISM. BRAKE 
CYLINDER ENDS 

3 RUDDER PEDAL TORDUE TUBES AND 
BLOCK BEARINGS 

4 CONTROL CABLES ENDS AND RUDDER PEDALS 

Figure 2-29. Rudder Control Lubrication (PA-24-180, 250, 260 & 400) 

LUBRICANT 

MIL-L-7870 

MIL-L-7870 

MIL-L-7870 

MIL-L-7870 

HANDLING A N D  SERVICING 
REVISED: 4/10/81 
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SKETCH G 

Figure 2-30. Bellcrank Lubrication (PA-24-180, 250. 260 and 400) 

FREQUENCY 

100  HRS 

1 0 0  HRS 

COMPONENT 

1 AILERON PUSH-PULL ROO END BEARINGS. CONTROL 
CABLE AnACHMENT POINTS 

2 BELLCRANK flVOT BEARINGS 

HANDLING AND SERVlClNG 
REVISED: 41 10181 

LUBRICANT 

MIL-L-7870 

MIL-L-7870 
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1 PROPELLER GREASE FlmNG. RIGHT MIL-G-23827 100 HRS 

2 PROPELLER GREASE FRTING. LEFT MIL-G-23827 100 HRS 

SKETCH H 

NOTE 
REMOVE ONE OF THE TWO GRE&SE FllTlNGS FOR EACH BLADE APPLY GREASE 
THROUGH FlrnNG UNTIL FRESH GREASE APPEARS AT HOLE OF REMOVED 
FITTING 

Figure 2-31. Propeller Lubrication (PA-24-180. 250, 260 & 400) 

HANDLING A N D  SERVICING 
REVISED: 4/10/81 
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COMPONENT LUBRICANT FREQUENCY 
1 STRUT AlTACHMENT BEARING M1L-G-23827 iM YR!: . . . . - - -. -. . - - . . . .- 
2 GEAR OLEO STRUT FILLER (3)' MIL-H-5606 AS REQUIRED 
3 RETRACTION CABLE END BEARING 

I 
AND SIDE BRACE AlTACHMEM 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-m27 inn HRS - - -..- - 
8 SIDE BRACE MOUNT BEARING MILO-23827 100 HRS 
7 UPPER AND LOWER TORQUE LINK BUSHING MILG-23827 100 HRS 
8 WHEEL BEARINGS (21' MIL-G-S.%& 1 M  HRS . . --.. . . - - . . . . - . 
9 BUNGEE CORD ROLLERS MIL-L-7870 100 HRS 

' Refer to S p e A  Insbudona In Table 11-VlII 

I I 

Figure 2-32. Lubrication Chart - Main Landing Gear - PA-24-180, -250. -260. and -400 

Revised: 8115/98 HANDLING AND SERVICING 
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Refer t o  Section VI for lnspection of Landing Gear Manual 
Retraction System and Component Wear Limits 



PIPER COMANCHE SERVICE MANUAL 

SECTIOK I l l  

IKSPECTIOK 

. 

?-I. Introduction. This section provides instructions for conducting inspections ~ h e s e  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 11. for lubrication servicing 
instructions 

3-3. lnspection Periods. 

3-4 lnspection Requirements. The required inspection procedures are listed in Table Ill-I 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 I000 hours Each inspection or  
operation is required at each of the inspection intervals as indicated by a circle (0). I f  an item is not entirely 
accessible o r  must be removed. refer to the applicable section of this manual for instructions on how t o  gain 
access or  remove the item When performing inspection use forms furnished by the Piper Factory Service 
Depanment. available through Piper Dealers or  Distributors . 

NOTE 

In addition to inspection intervals required in Table 111-1 a preflight 
check must be performed as  described in Paragraph 3-5. 

I 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: U3III INSPECTION 
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INTENTIONALLY LEFT BLANK 

3-6 Overlimits Inspection. I f  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, supplement the sched- 
uled inspections as outlined in the lnspection Report. Table 111-1. to include inspection of items whic are 
required to  be examined at intervals not compatible with airframe inspection intervals Typical of this t 

a. lnspection is required because of special conditions or incidents that arise. and because 
conditions or incidents. an  immediate inspection would be required to insure further safe flight. 

6t: 
b lnspection of airframe or components on a calendar basis. This type of inspection could often be 

accomplished during the nearest scheduled inspection 
c 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 

lnspection Report and must be explained in more detail to  give a clearer and complete inspection 

3-8 Inspection of Exhaust System. (Refer to Figures 3-1 thru >3 ) lnspection 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. I t  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 
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PECT FOS CRACKS I N  THESE AREAS 

ONE CRACK IS CAUSE FOR REJECTION 

. 

1 
FIGURE 3-1. TYPICAL MUFFLER FATIGUE A-REAS 

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 missingparts. Pay particular attention to welds, clamps,supportsand support attachment lugs. slipjoints. 
stack flanges and gaskets. Inspect internal baffle or diffusers. Any cracks. warpage or severe oxidation are 
causes for replacement of the muffler. 

I f  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. I f  
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 INSPECTION 
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FIGURE 3-2. EXHAUST SYSTEM INSPECTION POINTS 

INSPECTION 
ISSUED: 8/18/72 



PIPER COMANCHE SERVICE MANUAL 

PA-24-260 SERIAL NOS. 244000 TO 2Um, 244tl)l 
TO UU03 INCL. 

ALL WELDS AS INDICATED 

on 

LL WELDS AS INDICATED BY ARROWS 

. . 

PA-24-260 SERIAL NOS. 24-47a. 24-4801 AND UP 

FIGURE 3-3. EXHAUST SYSTEM INSPECTION POINTS 

INSPECTION 
ISSUED: 8/18/72 
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: TABLE m-I. INSPECTION REPORT 

- Note - 

An inspections or operations must be performed at each inspection interval 

1 

I 

as indicated by a circle (0). 

Nature of Inspection 

A. PROPELLER CROUP 

1. Inspect spinner and back plate for cracks ...................................................... 
2. Inspect blades for nicks and cracks .......................................................... 
3. Inspect for grease and oil leaks ... .......................... 
4. Lubricate per lubrication chart in Section I1 .................................................. 
5. Inspect spinner mounting brackets for cracks ................................................ 
6. Inspect propeller mounting bolts and safety 

(check toque if safety is broken) ................................................................... 
7. Inspect pitch actuating arms and bolts ........................................................... 
8. Inspect hub parts for cracks and corrosion ..................................................... 
9. Rotate blades and check for tightness in hub pilot tube ................................. 
10. Remove propeller; remove sludge from propeller and crankshaft ................. 
1 I Overhaul propeller 

(See latest revision of Harkell Service Letter 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 ....................... ... ................................................ 
2. Clean and check cowling for cracks, distortion and loose or 

. . 
nusslng fasteners 

3. Drain oil sump (See Note 5 )  .......................................................................... 
4. Clean suction oil strainer at oil change (inspect strainer for 

foreign particles) ...................................................................................... 
5. Clean pressure oil strainer or change full flow (cartridge type) 

oil filter element (inspect strainer or element for foreign particles) .............. 
6. Inspect oil temperature sender unit for leaks and security ............................. 

INSPECTION 

Inspection Time (Hrs) 

50 

0  
0  
0  

loo0 

0  
0  
0  

0  

100 

0  
0  
0  

As req'd by Hartzell 

500 

0  
0  
0  

0 0 0  
0 0 0  

0 0 0  
0 0 0  
0 0 0  
0 0 0  

0  

0  

0 

0  

Svc. Ltr. 

0  

0  

0  

No. 61. 

0 0 0  

0 0 0  
0  

0  

0  
0 0 0  

Revised: 

0  

0  

0  

8/15/98 
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TABLE m-I. INSPECTION REPORT ( a n t )  

a - Note - 
An inspections or operations must be performed at each inspection interval 

1 

1 

a -. 
. 

I 

1 

ID21 

as indicated by a circle (0). 

Nahue of Inspection 

B. ENGINE GROUP (CONT.) 

7. Inspect oil lines and fittings for leaks, security, chafing, dents and cracks 
...................................................................................... (See Notes 7 and 17) 

................................................... 8. Clean and inspect oil radiator cooling fms 
........................................................................ 9. Remove and flush oil radiator 

10. Inspect rocker box covers for evidence of oil leaks. If found, replace gasket. 
Torque cover screws 50 inch-pounds (See Note 9) ........................................ 

NOTE: Lycoming requires a Valve Inspection be made after every 
400 hours of operation (See Note 10.) 

11. Inspect wiring to engine and accessories. Replace damaged wires and 
.................................. clamps. Inspect terminals for security and cleanliness 

12. Inspect spark plug cable leads and ceramics for corrosion and deposits ....... 
13. Check cylinder compression (Ref: AC 43.13-1A) ......................................... 

.................................................. 14. Inspect cylinders for cracked or broken tins 
15. Fill engine with oil per lubrication chan and Table II-VI .............................. 
16. Clean engine ................................................................................................... 
17. Inspect condition of spark plugs (Clan and adjust gap as required, 

0.015 to 0.018 or 0.018 to 0.022 per latest revision of 
....................................................... Lycorning Service Instruction No. 1042) 

NOTE: If fouling of spark plugs has been apparent, rotate bottom 
plugs to upper plugs. 

18. Inspect ignition harnesses and insulators for high tension leakage . . ............................................................... and contmulty 
19. Check magneto main points for clearance. 

.............................................................. Maintain clearance at 0.018 * 0.006 
20. Inspect magneto for oil seal leakage .............................................................. 

................................................... 21. Inspect breaker felts for proper lubrication 
22. Inspect distributor block for cracks, burned areas, and corrosion 

......................................................................... and height of contact springs 
23. Check magnetos to engine timing ................................................................ 

.................................................. 24. Overhaul or replace magnetos (See Note 6) 
25. Remove air cleaner screen and clean (Refer to Section 11) ............................ 
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) .................... 

27. Inspect condition of carburetor heat or alternate air door and box ................ 

! 

i 

50 

0 

0 

0 

0 

0 
0 

Inspection 

100 

0 

0 

0 

0 

0 
0 

Time 

5M) 

0 0 0  
0 0 0  

0 

0 

0 0 0  
0 

0 0 0  
0 0 0  

0 
0 0 0  

0 0 0  

0 0 0  

0 0 0  
0 0 0  
0 0 0  

0 0 0  
0 0 0  

0 

0 
0 

INSPECTION 

- 
(Hrs) 

loo0 

0 

0 

0 

0 

0 
0 

0 
0 



PIPER COMANCHE SERVICE MANUAL 

TABLE III.1 . INSPECTION REPORT (cont.) 

. Note . 

AU inspections or operations must be performed at each inspection interval 
as indicated by a circle (0)  . 

Nature of Inspection Inspection Time (HIS) 

0 hours . 
Lycoming 
No . 1009 . 

1 

I 

INSPECTION R e v M :  8/15/98 ' 

B . ENGINE GROUP (CONT.) 

28 . Inspect intake seals for leaks and clamps for tightness .................................. 
29 . Inspect condition of flexible fuel lines (See Note 17) .................................... 
30 . Replace flexible fuel lines (See Note 7 and 17) ............................................ 
31 . 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) ..................... 
33 . Clean screens in electric fuel pump(s) (Plunger type pump) ......................... 
34 . Check fuel pumps for operation (Engine driven and electric) ....................... 
35 . Overhaul or replace fuel pumps 

(Engine driven and electric) (See Note 6) ...................................................... 
36 . Inspect vacuum pumps and lines .................................................................... 
37 . Overhaul or replace vacuum pumps (See Note 6) .......................................... 
38 . Inspect throttle. carburetor heat or alternate air. mixture 

............... and propeller governor controls for travel and operating condition 
39 . Inspect exhaust stacks. connections and gaskets 

...................................... (Refer to Section m) (Replace gaskets as required) 
................ 40 . Inspect muffler . heat exchanger and baffles (Refer to Section III) 

41 . Inspect breather tube for obstructions and security ........................................ 
...................... 42 . Inspect crankcase for cracks. leaks and security of seam bolts 

43 . Inspect engine mounts for cracks and loose mounting .................................. 
44 . Inspect rubber engine mount bushings for deterioration 

(Replace every 500 hours) .............................................................................. 
45 . Inspect all engine baffles for cracks ............................. .. ........................... 
46 . Inspect fmwall for cracks .............................................................................. 

.................................................................. 47 . Inspect condition of fuewall seals 
................ 48 . Inspect condition and tension of generator or alternator drive belt 

49 . Inspect condition of generator or alternator and starter ................................. 
50 . Lubricate all controls per lubrication chart in Section U ............................... 
51 . Overhaul or replace propeller governor 

................................ (Refer to latest revision Hamell Service Letter No . 61) 
52 . Complete overhaul of engine 

or replace with factory rebuilt (See Note 6) ................................................... 
53 . Reinstall engine cowl ..................................................................................... 

50 

0 

0 

. 

At 

100 

0 
0 

0 

0 
0 

0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

engine 
each 2G 

As req'd b 
Svc . InsU 

0 
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TABLE IlI-1. INSPECTION REPORT (cont.) 

- Note - 
AII inspections or operations must be performed at each inspection interval 

I 

, 0 .  
. . 
.:,. 

. . 

1 

kvised:U1998 
I I I I I 

INSPECTION 

as indicated by a circle (0). 

Nature of Inspection 

C. TURBOCHARGER GROUP (PA-24-260 Turbo only) 

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 ..................................... 

2. Inspect engine air inlet assembly for cracks, loose clamps and screws ......... 
3. Inspect waste gate housing, exhaust ducting, and exhaust 

stacks for signs of leaks or cracks ................................................................ 
4. Carefully inspect all turbo support brackets, struts, etc., 

for breakage. sagging or wear ..................................................................... 
5. Inspect all oil lines, fuel Lines, and fittings for wear, 

leakage, heat damage or fatigue (See Note 7 and 17) 
6. Actuate waste gate control; check spring pre-load and 

examine control for any pending sign of breakage .................................... .... 
7. Remove inlet hose to compressor and visually inspect 

compressor wheel ........................................................................................... 
8. Inspect the compressor wheel for nicks, cracks or broken blades ................. 
9. Inspect for excess bearing drag or wheel rubbing against housing ................ 
10. Inspect induction and exhaust components for worn or damaged 

areas, loose clamps, cracks and leaks. Verify compliance with 
Piper Service Bulletin No. 884 .................................................................... 

11. Inspect turbine wheel for broken blades or signs of rubbing ......................... 
12. Inspect turbine heat blanket for condition and security 
13. Inspect rigging of exhaust waste gates 
14. Inspect rigging of alternate air control 
15. Run up engine, check instruments for smooth, steady response .................... 
16. Remove all Turbocharger components from the engine. Inspect 

and repair or replace as necessary .................................................................. 

D. CABIN GROUP 

1. lnspect cabin entrance door, baggage compartment door 
and windows for damage, operation and security .......................................... 

2. Inspect upholstely for tears 
3. Inspect seats, seat belts, securing brackets and bolts (See Note 21) .............. 
4. Inspect trim operation 
5. Inspect ~ d d e r  pedals. brake pedals, and cylinders for operation and leaks .. 
6. Inspect parking brake 

50 

0  
0  

0  

0  

0  

0  

' 

0  

Inspection 

100 

0  
0  

0  

0  

0  

0  

0  

Time 

500 

0  
0  

0  

0  

0  

0  

0 0 0  
0 0 0  
0 0 0  

0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  

0  

0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  

(HIS) 

1000 

0  
0  

0  

0  

0  

0  

0  

0  
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TABLE III-I. INSPECTION REPORT (cont.) 

- Note - 
An inspections or operations must be performed at each inspection interval 
as indicated by a circle (0). 

E. FUSELAGE AND EMPENNAGE GROUP I 

Nature of Inspection 

D. CABIN GROUP (CONT.) 

7. Inspect control wheels, column, pulleys and cables ....................................... 
8. Check landing, navigation, cabin and inseument lights ................................ 
9. Inspect instruments, lines and attachments .................................................... 
10. Inspect instruments. central air filter lines and replace fdter. ........................ 
11. Inspect condition of vacuum operated instruments and operation 

of electric turn and bank (Overhaul or replace as required) ........................... 
12. Replace vacuum regulator filter ..................................................................... 
13. Replace filters, if equipped, in gyro horizon and directional gym ................. 
14. Inspect altimeter (Calibrate altimeter system in accordance 

wilh FAR 91.170, if appropriate) ................................................................... 
15. Inspect operation of fuel sslector valve (See Note 14) .................................. 
16. Inspect oxygen outlets for defects and corrosion ........................................... 
17. Inspect oxygen system operation and components ........................................ 

1. Remove inspection panels and plates (See Note 22) ...................................... 
2. Check fluid in brake reservoir (Fill as required) ............................................ 0 
3. Inspect battery. box and cables. (* at least every 30 days) 

Clean and flush box as required and fill battery per Section M .................... O* 
4. Inspect electronic installations ....................................................................... 
5. Inspect bulkheads and stringers for damage .................................................. 
6. Inspect loop and loop mount, antenna mount and electric wiring ................. 
7. Inspect E.L.T. installation and condition of battery and antenna 

(See latest revision Piper Service Letter No. 820) ......................................... 
8. Remove, drain, and clean fuel filter bowl and screen 

(* Drain and clean at least every 90 days) ..................................................... O* 
9. Inspect fuel lines. valves and gauges for damage and operation 

(See Notes 7 and 13) ...................................................................................... 
10. Inspect security of all lines ............................................................................. 
11. Inspect stabilator and stabilator trim tabs for security ofmounting, 

fee play of components and ease of operation (See Sections IV and V) ...... I 

Inspection Time (Hrs) 

!2. Inspect stabilatoi bearings, bungee, and stabilator trim homs control 
rod and trim mechanism for security of installation, damage and 
operation (Refer to latest Piper Service Bulletin No. 464) ............................ 

3. Inspect stabilator tip balance weight arm for cracks ...................................... 

SO 100 500 

0 0 0  
0 0 0  
0 0 0  
0 0 0  

0 0 0  
0 0 0  

0 

0 0 0  
0 0 0  
0 0 0  
0 0 0  

lo00 

0 
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TABLE m-I. INSPECTION REPORT (ant)  

- Note - 
An inspections or operations must be performed at each inspection interval 
as indicated by a circle (0). 

E WING GROUP I 

Nature of Inspection 

E. FUSELAGE AND EMPENNAGE GROUP (CONT.) 

14. Inspect fin front spar to fuselage attachment per latest revision 
of Piper Service Letter No. 751 and AD No. 75-12-06 ................................. 

15. Inspect fin. rudder and stabilator surfaces for damages ................................. 
16. Inspect rudder and rudder tab hinges, horns and attachments 

for security, damage and operation ................................................................ 
17. Inspect rudder trim mechanism operation 
IS. Inspect all control cables and trim cables for correct cable tension. 

and turnbuckles, guides, and pulleys 
for damage, operation and safeties (See Note 20) .......................................... 

19. Replace rudder hinge bolts .......................................................................... 
20. Inspect rotating beacon for wear, etc .............................................................. 
21. Lubricate per lubrication chart in Section Il .................................................. 
22. Inspect security and condition of Autopilot bridle cables and clamps ........... 
23. Reinstall inspection panels and plates ............................................................ 

1. Remove inspection plates and fairings ........................................................... 
2. Inspect wing. aileron and flap surfaces for damage and loose . . . . rivets, and cond~hon of wlng hps ... ............................ 
3. Inspect condition of walkway ........................................................................ 
4. Inspect aileron attachments and hinges for damage, looseness 

and operation .................................................................................................. 
5. Inspect aileron balance weight and arm for security and condition ............... 
6. Replace outboard aileron hinges with 

Aileron Outboard Hinge Bracket Kit No. 760-914 ........................................ 
7. Inspect aileron cables for correct tension, pulleys, bellcranks and 

control rods for corrosion. damage and operation (See Note 20) .................. 
8. Inspect flap attachments and hinges, or tracks and rollers for 

damage, looseness and operation. Clean tracks and rollers ........................... 
9. Inspect flap cables, pulleys, step lock, bellcranks and rods for 

corrosion, damage and operation (See Note 20) ............................................ 
10. Replace pins andlor bolts used with aileron hinges and flap 

hinges or tracks .................................. 
11. Lubricate per lubrication chart in Section 11 .................................................. 
12. Inspect wing attachment bolts and brackets (See Note 18) ............................ 

'Revised: t?Jl5/98 
I I I I I 

INSPECTION 

inspection Time (HIS) 

50 100 500 

0 0 0  
0 0 0  

0 0 0  
0 0 0  

0 0 0  
0 

0 0 0  
0 0 0  
0 0 0  
0 0 0  

loo( 

0 
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TABLE III. I. INSPECTION REWRT (cont.) 

. Note . 

An inspections or operations must be performed at each inspection in t e~a l  
as indicated by a circle (0)  . 

I G . LANDING GEAR GROUP I 

1 

Nature of Inspection 

E WING GROUP (CONT.) 

........................ 13 . Inspect fuel tanks and lines for leaks and water (See Note 7) 
14 . Fuel tanks marked for capacity ...................................................................... 
15 . Fuel tanks marked for minimum octane rating .............................................. 
16 . Inspect switches to indicators registering fuel tank quantity ......................... 
17 . Inspect fuel ceU vents ................................................................................... 0 0  
18 . Inspect thermos type fuel cap rubber seals for brittleness. deterioration ....... 0 0  

.......................................................... 19 . Reinstall inspection plates and fairings 0 0 0  

I I I I I I 

INSPECTION Revised: lUlSEJ8 

1 . Inspect oleo struts for proper extension . 
(Inspect for proper fluid level as required) ................................................... 

.................................................................. 2 . Inspect nose gear steering control 
3 . Inspect wheels for alignment .......................................................................... 
4 . Put airplane on jacks ...................................................................................... 

....................... 5 . Inspect tires for cuts. uneven or excessive wear and slippage 
6 . Remove wheels . clean. inspect and repack bearings ...................................... 

................................... 7 . Inspect wheels for cracks. corrosion and broken bolts 
....................................................... 8 . Check tire pressure (Refer to Section II) 

......................................... 9 . Inspect brake lining and disc for wear and cracks 
10 . Inspect brake backing plates for cracks .......................................................... 

................................................ 11 . Inspect condition of brake lines (See Note 7) 
12 . Inspect condition of shimmy dampener ....................................................... 

...................................................................... 13 . Inspect gear forks for damage 
14 . Inspect oleo struts for fluid leaks and scoring ................................................ 
15 . Inspect gears shuts. attachments . torque links . retraction 

links and bolts for operation (See Note 11) .................................................. 
......................... 16 . Inspect torque link bolts and bushings (Rebush as required) 

17 . Inspect drag link bolts (Replace as required) ................................................. 
18 . Inspect gear doors and attachments .............. .. ............................................. 

................................................. 19 . Inspect warning horn and light for operation 
20 . Retract gear - Check operation ....................................................................... 
21 . Retract gear - Check doors for clearance and operation ................................ 
22 . Inspect emergency operation of gear 

(See latest revision of Piper Service Letter No . 782) ..................................... 
23 . Inspect landing gear motor . transmission and attachments ............................ 
24 . Inspect anti-retraction system ......................................................................... 
25 . Inspect position indicating switches and electrical leads for security ............ 

0 
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TABLE III-L INSPECTION REPORT (eonL) 

An inspections or operations must be performed at each inspection interval 
as indicated by a circle (0) . 

Naturc of Inspection 

G . LANDING GEAR GROUP (CONT.) 

26 . Inspect lubber assist bungee cords and check bungee arms 
for wear. cracks andlor deformation . (See Note 12) ...................................... 

27 . Lubricate per lubrication chart in Section I1 ......... : ........................................ 
28 . Remove airplane from jacks ........................................................................... 

H . OPERATIONAL INSPECTION 

1 . Check fuel pump and fuel tank selector operation ......................................... 
2 . Check indication of fuel quantity and pressure or flow gauges ..................... 
3 . Check oil pressure and temperature indications .......................................... 
4 . Check generator or alternator output ............................................................ 
5 . Check manifold pressure indications .......................................................... 
6 . Check operation of carburetor heat or alternate air ........................................ 
7 . Check operation of brakes and parking brake ............................................ 
8 . Check operation of vacuum gauge ................................................................. 
9 . Check gyms for noise and mughness ............................................................. 
10 . Check cabin heat operation ........................................................................ 
11 . Check magneto switch operation ................................................................... 
12 . Check magneto RPM variation ...................................................................... 
13 . Check throttle and mixture operation ........................................................... 

. . 
14 . Check englne ~ d l e  .............................................................................. . 
15 . Check propeller smoothness ....................................................................... 
16 . Check propeller governor action .................................................................... 
17 . Check elecwnic 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) .............................................................. 

L GENERAL 

1 . Aircraft conforms to FAA Specifications ..................................................... 
2 . All FAA Airworthiness Directive complied with ................ .. ...................... 
3 . All Manufacturers Service Letters and Bulletins complied with ................... 
4 . Check for proper Flight Manual ..................................................................... 
5 . Aircraft papers in proper order ..................................................................... 

. 
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TABLE III-I. INSPECTION REPORT (cont) 

J. NOTES: 

1. Refer to Pipets 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 ChapterlSection in this manual. 

2. All inspections or operations are required at each of the inspection intervals as indicated by a (0). 
Both the m u d  and 100 hour inspections are complete inspections of the airplane, identical in scope, 
while both the 500 and 1OOO hour inspecbons 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. 

3. Piper service bulletins are of special impoitance and Piper considers compliance mandatory. 

4. Piper service letters are product improvements and service hints pertaining to servicing the airplane 
and should be given careful attention. 

5. 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. 

6. Replece or overhaul as requid or at engine overhaul (for engine overhaul, refer to latest revision of 
Lycoming Service Instruction No. 1009). 

7. Replace flexible oil, fuel and hydraulic lines in the engine compartment after 8 years. 1OOO 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. V~sualIy 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. 

8. Inspections given for power plant are based on the engine manufactupr'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 uptwdate file of these 
publications available at all times. 

9. 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 lo 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. 
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TABLE JlI-I. INSPECTION REPORT (cont.) 

J. NOTES: (cont.) 

10. 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 md assembly) and 
inspected for funher damage. Replace any parts that do not conform with limits shown in the latest 
revision for Service Table of Limits SSP 1776. 

I 11. Refer to Section VI for proper inspection and wear limits. 
12. Replace bungee cords every 500 hours in service or every three years, whichever occurs first. 
13. For PA-24-400, refer to latest revision of Piper Service Letter No. 851. 

14. Refer to latest revision of Piper Service Bulletin No. 354. 

15. 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 

I instructions in Section VIII and lubricate per lubricattion than in Section n. 
16. Refer to Flight Manual supplement for preflight and flight check. for intended function in all modes. 
17. Replace all Rajay turbo air, fuel and oil hoses upon condition or every five years. 

18. Refer to and comply with Airworthiness Directive No. 82-19-01. 

I 19. For PA-24-260. SM's 24-3642 and 24-4000 through 24-5028 only, refer to Piper Vendor Service 
Publication No. 69. 

20. 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-IA. Paragraph 198. 

21. 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 harness inertial reel. If excessively 
worn, replace. On lap belts. inspect shoulder harness keeper nylon bushing. If excessively worn or 
missing, replacement of that half of the lap belt is required. 

22. 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. Lnspection 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 



SECTION IV 
STRUCTURE 

Paragraph . Aerofiche 
Grid No 

4-1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IE7 . . 
4.2 . Descr~p t~on  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IE8 
4-3 Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IE8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-4 . Removal Of Wing Assembly IE8 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-5 . Removal Of Wing Tip IE8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-6 Removal Of Landing Light And Housing IE8 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.7 . Removal Of Aileron IE9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-8 . Removal Of Flap (Manually Operated) IE9 
4-9 Removal Of Flap (PA-24-250 Electrically Operated And PA.24.260) . . . . .  IE9 

..................................... 4-10 . Removal Of Flap (PA-24-400) 1E10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-1 1 . Removal Of Wing lE I0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-12 . Removal Of Empennage lElO 
............................................... 4-13 . Removal Of Rudder lElO 

4.14 . RemovalOfFin  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l E l l  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-15 . Removal Of Stabilator lE l l 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4- 16 . Removal Of Stabilator Trim Tab l E l l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-17 . Removal Of Fuselage Components 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.19 . Removal Of Door Lock Assembly lE l l 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" ' I  a 

4.20 Removal Of Door Assembly l E l l 
4-21 . Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IE13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-22 Installation Of Wing Assembly IE13 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-21 Installation Of Wing IE 13 

. . . . . . . . . . . . . . . . . . . . .  4-24 . Installation Of Flap (Manually Operated) . . . . . .  : IE13 
4-25 . lnstallation Of Flap . (PA-24-250 Electrically Operated And (PA-24-260) . IE13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-26 Installation Of Flap . (PA-24-400) IE 14 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-27 Installation Of Aileron IE14 

. . . . . . . . . . . . . . . . . . . . . . . . . .  4-28 Installation Of Landing Light And Housing IE15 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-29 . Installation Of Wing Tip IE 15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.30 . Standard Pitot Tube IE 15 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-3 1 Heated Pitot Tube IE15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.32 . Installation Of Empennage IE15 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.33 . Installation Of Fin IE 15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.34 . Installation Of Rudder IE15 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-15 Installation Of Stabilator IE 16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-36 . Installation Of Tail Fairings IE16 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-37 . Installation Of Fuselage Components IE16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.38 . Replacement Of Windshield IE16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-39 . Installation Of Cabin Door IE 17 
4-40 . Adjustment Of Door Locking Mechanism . (PA.24.250 . Serial Nos . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24-284410 24-3284) IE17 

REVISED: 11/1/82 
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Aerofiche 
Grid Xo 

4-4 1 Installation and Adjustment of Door Locking Mechanism PA-24-250 
Serial Nos 24-3285 and up. PA-24-260 and PA-24-400 . . . . . . . . . . . . . . . .  l E I8  

. . . . . . . . . . .  4-42 Installation of A D F  Loop Antenna (Fixed and Rotor Type). IEZO 
4-43 Installation of Marker Beacon Antenna.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - I  E20 

4-44 Fiberglas Repairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l EZO 
4-45 Fiberglas Touch-Up and Surface Repairs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lE2O 
4-46 Fiberglas Fracture and Patch Repairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lE2l 

4-47 Structural Rcpairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IE22 
4-48 Repair of Stabilator (Horizontal Tail Surface) ........................ IE?? 
4-49. Repair of Rudder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I E23 
4-50. Balancing Stabilator (Horizontal Tail Surface). ....................... I E23 
4-5 1 Checking and Balancing Rudder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IF3 
4-52. Aileron Balancing.. ............................................... I F4 

SECTION IV 

STRUCTURE 

: 4-1 Introduction. This section cobers 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-IA. 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 strongas the original 
skin. (Refer to paragraph 4-47. Structural Repairs.) 

REVISED: 11/1/82 STRUCTURE 
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When torquing vvious m b l i e r ,  standard torque duo arc to be uud 
u found in Section I1 of thir mnud or FAA Advisory Circular 
43.1 3-1A. unh 0th- sated in thL I U U I d  

The dhuumbly, uumbly, and of component p~ to the various conool surfaces can k 
found in S e e n  V of Qn m a a d  

C Z .  Daaipcion. The smrcmm of rhe PA-24 uc of sheet aluminum. compkdy pprimd rd zinc 
chmnvrc and corned with acrylic kcqua on rhc exwior nuha.  

7be fuselage ia mall me& semi-monoeoque comuucdon comprised of bdkhads. rpkr/m, stiff- 
and longim& k a u  to abich the ouoa & ia riveted. 

h c b  wing airfoil rcdon  is r full cmdlercr laminu fbr ypc. The Full l a@ barn y p e  umin apu u 
joined with high mc+ bun ti* in the centa of rhe furly, malung in dfm r condnuoua nnin 
'pl. 

The dl m e d  ernpenny group is a full aadlevcr deign c o w  of a v e r d d  Sn. rudder, and 
subidator w+th r uim cab. The subiLror md  nrdd Gn haw two c b l  min span mrrning full length. 
The s u b i r  ia rcuchcd to rhc fIU+ by a torque mbc supported by bamg b lock  

44. Removal Of Wing h m b l y .  The nnjor ~ b r u r m b l i a  of the wiag may be removed indindully or rhe 
wing may k removed rr r unir To m o v e  rhc wing. r fuwkge supporting die is rcquirrd. a h  r uing 
support. 

a 
4 5 .  Relmvd Of w i g  Ti .  

a. Remove rhe MIVS holding the wing dp cn rhe wing. 
b. Pull b e  r ing up f u  enougb off to dixonnecr the nrviguion light virc r t  rhc quick-duconnecr 

tircing; then remove rhc wing up. 

4-6. Removal Of Lnding L@t AJMI Houiq .  
a. Remove wing up. 
b. Remove the sheer mcul saews From h e  h d q  lqht window assembly (1. P i p e  +I.) 
c Remove the machine saews md  c h p s  (2) holding the lamp ( 3 ) .  
d.  Pull the lamp forward and m o v e  the d e m i d  leads (4) from rear of the kmp; then remove the 

c h p .  
e. To diutvmble h e  landing light housinidg, m o v e  the s a e m  louted in rhe corners of rhe housing. 
f. ,Make sure rhu  rhe e l e m i d  l e A  to rhc lamp u c  disconnecred prior ro removal and h a t  the !amp 

u not dropped when the front clamp and r eu  bracket uc u p m u d .  

STRUCTURE 
ISSUED: 8/18/72 
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1. Wt& 3. L-P 5. Y.Mtleg Braclut 
2. Clamp 4. El&ul L k s  6. I k r d a g  

ClCURE 4-1. LANDING LIGHT INSTALLATION 

4-7. R u a n l  04 Ail-. 
a. Dinemaact the ail- control rod at the in- a i l m  hinge. 
b. Remove the hinge bolts. k q m g  track of the location of the spacer wr rhw.  
c. P d  tho aileron straight off the wing to d.ow :he counre~weight to cleu.  

4 4 .  Romvel Of Clop (M-~lll Opmd). 
a. Remove the access plate to the flap bellcrank located on the rear-under ride of the wing at 

approximately the centen of the flap. 
b. Disconnect the flap c m m i  rod and bellcrmk. retwn spring at the bellcrmk. 
c. Rwove the h i n p  bolt.. 
d. Pull the flop smight off the whg. 

4-9. Ramoval 04 Flap. (FA-24.250 E I d c m l l y  O p o m d  h d  PA-24-260) 
a. Remove the access plam to the flap tellcrank located on the reu-under ride of the wing at 

approximately the caater of the flap. Remove the main pu wheel well sphah pan. 
b. Louted at the mar i n b o d  pottion of the right wing is  a combination flap return and step 

lock. By eaterins Lhrargh the wheel well. release spring tenaim and disengage the step lock. 
In the left rills is a flap mtum sprins only. r e l e w  the spring tension. 

c. Disconnect the flap conuol rod and ballcrank mmm spring at the tellcrank. 
d. Under the inboard end of the right flap is pa access plate to the step lock mNm cable. 

Back the adjuahg nut off the cable md. The left wing, dircmnect the flap mtum cable st the 
leading edge of the flap. 

STRUCTURE 
ISSUED: 81111rn 



PIPER COMANCHE SERVICE MANUAL 

e. Remove the top rollen from the flap brackets. After the top rollen are removed. the flap 
will s l i n g  forward allowing access for the removal of the lower rollers. Remove the flap 

1 1 0 .  Removal Of Plop. (PA-2CUX)) 
a. Remove the access plate to the flap bellcrank located on the rear-under side of the wing. 

Remove the main gear wheel well splash pnn. 
b. A flap s tep lock unit ia locaed at tbe rear-inboud portion of the right win& Enter through 

the wheel well and r e l e u e  the spring tension and disengage the step lock. 
c. Disconnect the flap contml rod at the bellcrank. 
6 Under the inboard end of the right flap is pa access plate to the flap step lock return 

cable. Back the adjusting nut off the cable end. Remove the top rollen from the flap brackets. 
The flap will swing forward allowing access for removal of the lower rollers. Remove the flap. 

4-11. Rmovol  Of Wing. 
a. Remove wing root fa i r inp ,  all wing inspection panels. and the bottom fuselage access 

panel. 
b. Drain the gas fmm the wing to be removed. (Refer to Draining Fuel System. Section U.) 
c. Drain the brake lines nnd reservoir. (Refer to Draining Brake System. Section IL) 
d. Remove tbe front md  rear seats. 
a Set the aircraft on jacks. (Refer to Jacking, Section U.) 
f. Remove front floorboare and main spar cover panels. 
& Disconnect d e m  balance cablea at  a i l e m  belluanks snd aileron control cables a t  

center of fuselage. 

NOTE 

The aft arm of the aileron bellmonk and splice s k v e  of the aileron 
conuolcable i s  marked with red point to indicate conect cable hook 
up. If the bellcrank or cable i s  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) 
j. Disconnect the fuel lines a t  the wing butt. 
k Disconnect the airspeed lines. 
I L)isconnect gear control cables from retraction mechanism at main gear. 
a. Disconnect brake line and electrical wiring. 
n. Arrange a suitable f u s e l a p  and wing support cradle. Remove wing jab. 
o. Remove the front and rear spar bolts. Within the fuselage, remove the main spar bolts at 

the spar splice and ride of fuselage. 
p. Remwe the wing. 

4-13. R*movol Of Ruddar. 
a. Remove the tail cone fairing 

STRUCTURE 
ISSUED: 811U72 
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5. Disconnect the navigation lights at the wire quickdiscooclecr 
c. Disconnect the control cables from the mdder horn. 
d. Disconnect the mdder horn from the lower mdder hinge bracket. 
e. Disconnect the two hinge bolts and remove the mdder. 

4-14. Ramoval Of Fin. 
a. Remove the tail fairkg and ~ d d e r .  (Refer to pangraph 4-W.) 
b. Disconnect the antenna wire from the fuselage aa.cmbly with the quick-disconnect Gtting 

located at the lower fornard pmitiao of he fin. 
c. If the quick-discooclect i s  not i n s t d a d .  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 m o v i n g  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 f i n  

4-15, Removal Of Stobilotor. 
a. Disconnect the stabilator trim control rod. 
b. Remove the bolt connecting the left and right stabilator tab. 
c. Remove four bolts attaching the stabilator to the toque tube. 
d. Slide the stabilatoc fmm the toque tube. 

4-16. Rmovol O( Stobilator Trim Tab. 
a. Discoanect 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 pins. 

4 1 7 .  Removal Of Fuselaga Componmts. 

4-18. l%e fuselage is the bosic structure. Repain may be accomplished within the limitations 
described in paragraph 4-2. Modifications to the fuselage are permissible if they do not involve 
alterations to the primuy structure. It i s  recommended that the mauufscturer be contacted for 
information regarding specific alterations proposed. 

4-19. Removol 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. 
b. Drive out the 1/16" roll pin securing each door hinge pin. 
c. Remwe the door hinge pins and remwe door. Do not let serrated plates drop out. 

STRUCTURE 
ISSUED: a~ ianz  

1 E l l  
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Figure 4-2. Wing Attachment Finings 
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+23. Inudhdon Of W~ng. (Rder  to F i y r e  4-2.) 
t Slide the wing pan& into rhe fuelage u n d  the main wiry span burr rgrinrc each other at the spar 

center acuchment firring. Set the wing panels on d e r -  
b. Amch the wine pmel r c u  ipu to che amchmmr firdng on the i d e  of the fuulrgc. .Maximum 

pamksiblc gap bemeen face of spar and fuxlrge arnchment u ,010 (before tqhtening nut). 
c. Amch the wing p m d  front spar to i u  rmchment firdng. In- the neccuvy spacer shims 

w u h m .  
d. Amch the lower spar arnchment s m p  and the spar rapport tube ascmbly to the bonom spar 

a p a r i p .  No gap u prnnirdble between spar splice p h t n  and caparip. 
e. Amch the upper spar arrachment m a p  and the urt suppon to the top spar a p a r i p  with bolu. 
f. Amch m r  of spar center support tube uranbly to the acurhment bncket with a bolt. 

g. In& upper r e u  and front s p u  aruchmmt rmps and the spu support tube to the spar web at 
the jointure of the fmnt wing span. 

h. Amch the upper spar u p  bncket to outer sida of the fuselage h m e  and insall rhe bolr 
i. Arrach the lower spar a p  ro outer s i d a  of fuxLge f n m e  and i n n d  bola. 

j. Tighten all arnchment bolo. Torque bolts securing spar splice plates to u p m p  to 13 to 24 foor 
poun& and dl orher bolo  use standard rorque d u a  

k. From h u d y e  assembly, connect ainpeed, fud. m d  b n k e  l i n a  m d  main feu c o n m l  a b l n  ro 
wing panels. 

I. C o n n m  aileron conml  c a b l a  
rn. Connecr aileron balance u b b  to d e r o n  bcllennlu at outboard secdon of wing panel+ 
n. Connect the flap cabla and ufnl. 

NOTE 

The flap conml  cabla for the PA-2- uc to be iruened into the 
wing u the w q s  ue being i r d e d  on the fuxlagc. 

+24. Iiumllarion Of Flap Wanrully Openod). 
a. Pmidon tlap in place, lubricate (See Lubriurion Chart. Secdon 11) m d  install hinge bolts. 
b. Move the tlap through iu full mvel to ucmah thar t h e e  u no binding. 
c. Connect the flap conml  rod and bellmnk return spring. 
d. Check rlap adjusnnmo. (Refer to R ~ n g  Of Flap. Secuon V.) 
e. Install acccu plate and wheel well splash pan. 

+2S l n s ~ r i o n  Of Flap. (PA-24-250 Elccuidly Operafed And PA-24-260.) 
a. Ascertain that the flap c o n m l  rod ir insulled to the flap. 
b. Pos~rion flap m place. lubricate b p  rollm and cracks (See Lubricauon C h m .  Section 11) and 

install the lower roller ascmblies. (Refer to Figure 4-3.) When nylon rollen are insrdled lubricauon of 
roilen and m c k s  is nor required. 

c. Swing the flap ramd and inaall the remaining roller auemblies. Move the flap through its full 
mvel to ascertain thar rhere is no binding. 

d. The right flap, insert the flap return itcp lock cable end through the leading edge of the flap. The 
lcfr flap, connect the flap return cable to the leading edge. 

c. Connecr the flap concrol rod and bellcrank return spring. 

STRUCTURE 
ISSUED: 8/18/72 
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-1 i tun 
2 WASHER 
3 SPAQR 
4 SPACER WCSHER 
6 BOLT 
8 WlWG FlTllWG 
7 F W  RlllWG 

FIGURE 4-3. FLAP ROLLER INSTALLATION FIGURE 4.4. AILERON BEARING 
(ELECTRICALLY OPERATED) INSTALLATION 

f. Ia the  r i a t  wing, by entering throllb the wheel well. draw the flap mhun s tep lock cable 
and connect. Engage the  s t ep  lock. In the left wing connect the flap retum spring. 

g. Cheek flg t iming and djurtmsnta.  (Refer to Rigging Of R e p .  -on v.) 
h. Install acceu plates and who01 weU a p h b  p a .  

NOTE 

When installing flap rol len ,  p a i t i o n  r p c e r  washem to aUow no 
s ide  binding a d  u a r t a i n  that the  mller bushings. will roll fm. 

4-26. Inatallation of Flap. (PL2LU)O) 
a. Ascertain that the flap control md i s  installed on the flap. 
b. Pasitica the flap in place, lubricate the flap rol len  and trscks(Refer t o  Lubrication C h a t .  

Section U) and inatall the lower roUa  rssemblies. (Refer to figme 4-3.) 
c. Swing the flap rearwad md install the remaining assemblies. Move the tlap thmugh its 

full travel to ascertain tbat there is  no binding. 
d. The r i a t  flao, insert the step lock cable through the leading edge. 
e. Connect the flap contml rod to the bellcrank. 
I. Enter through the right wheel well and connect the s t ep  iock return sgring. Engage :he 

step lock. 
g. Check flap rigging and adjustments. (Refer to RFgUng Of f l a p ,  Secrion V.) 
h. Install access plates and wheel well splash pan. 

4-27. Installation 01 Aileron. 
a. Position the aileron, lubricate (Refer to Lubrication Chart. Section 11) and install  the in- 

board hinge bolt. (Refer to figure 4-4.) I n s t d l  the outboard bolt. Place the spacer washers to 
allow for best a l i ament  of hinges. Move the arleron through i t s  full rravel to ascertain that there 
i s  no binding. 

STRUCTURE 
ISSUED: 8/18/72 
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b. Connect the aileron control rod.
c. Check rgging and adjustments. (Refer to Rigging Of Aileron Section V.)
d. Install the access plate to the aileron bellcrank.

4-28. Instlltfion Of Landing Light And Housing.
a. Install the landing light housing, securing with screws in each corner.
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. Installatien 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 install
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. Installation Of Empennage.

4-33. Instellation Of Fin.
a Position the fin on the top of the fuselage aft section and align the holes in the front

attachment plate with the boles 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.

c. Install the receiver antenna in the fin tip if the radio equipment is installed in the air-
plane.

d. Connect the receiver coaxial cable to the root of the fin assembly if the receiver antenna
is installed 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 horn to the rudder hinge bracket on the fuselage with a clevis bolt.
c. Connect the two rudder control cables to the rudder horn with clevis bolts.

STRUCTURE
ISSUED: 8/18/72

1E15



PIPER COMANCHE SERVICE MANUAL 

NOTE 

In the emnt that the lower rudder anachrnenr bnckcr is ever m o v e d  
or replaced. i n d l  the four aruchrnmr bolu with the he& towud rhe 
front of  [be air& 

4-35. Insdla&on Of Sabilamr. 
r Slip the I& mbilator on the srabilator torque cube and align two ho la  in the rubtiator wich holes 

in the torque rube. 
b. Secure the n s b h t o r  with two b o l u  
c l n n d  the right rrobilator in a h i l u  mmner u the left stabilator. 
d C o a n m  inboard m d i w  d p  of the left and right subiLror and i d  the bolt. 
e. A d  the nrbilator trim rod to the rclbilator rrim tabs and inrull rbc bolt. 
f. If stabila~or l a d i i  edge par& arc installed, check to see that rear cd#a of guards fit d i l a t o r  

contour wirhout any ssrinkla or  gaps. 

NOTE 

Rig Empennage Group as d a c n i e d  in Secrion V of this manual. 

4-36. 1nrrrll.don Of T d  Firings. 
a I d  the ful root fairing. 
b. C o n n m  the quickd'ionncct fitring on the ail l*t wire before positioning che r+il cone 

assembly onto the fuselage r r u  bulkhead. 
c. AtUch the nil cone fiiriq. 

4-37 Insuilarion Of Fuvkge  Cornponeno. 

4-38. R e p k a n m t  Of Windshield. The windshield on the PA-24 consists of two vcnons which mav be 
replaced u follorn: 

r Remove windshield ourride collar fairing bv m o v i n g  a m c h i q  screws 
b. Remove windshield divida strip by removing amach~ng machme screws and nuu. 
c. Remove lefr or right upper inrerior windshield uim panel by m o v i n g  anaching screws. 
d. Ranove left or rbht  inrerior hiring from windsh~dd p m .  
e. Windshield can now be removed bv pulling it out from channdr. 

NOTE 

A damaged winQhield should be vved since it a n  be used u a parrcm 
for drilling holes in a new windshield. 

f. Gnnd now windshield to fir in wlndshield channels and gnnd half holes for screws to fit in 
wlndshield dividn smp. 

g. Applv black elecuicd upe. Pleaire number 163. over edga of windshield. 
h. Applv 125 inch 3M Serler number 1126, mmuhccured by Minnerou Mining .Mfg. Company. 

benveen wmdshield and channels. 
i. Install now windshield in windshield channels and allow 125 inch clearance between two vcrions 

of wmdshield at divider pon to allow for expansion. 
j. lnxall windshield collar. 

STRUCTURE 
ISSUED: 8/18/72 
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FIGURE 4-5. DOOR INSTALLATION 

k Install interior trim panels 

( I Refer to Table 11-11 for proper torque5 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 s t i l l  retains the 0: .  flexibility needed for proper fitting of the door 

When installing a new door. follow the procedure given below 
a Temporar~ly mount the new door on the fuselage using two 10-32 bolts at the hinge points As the 

' door will be remobed from time to time during fitting. the bolts will make the door easy to remove. .- 
b. Swing the door closed and check for alignment ofthe main door latch and the auxiliary latch with 

their respectibe latch striker plate. I f  the door fails to align. remove i t  and reposition the two serrated door 
hinge bushings (See I. Figure 4-5.) Repeat the above procedure until the door i s  properly aligned. 

c Once the door i s  properly aligned with the door frame. the procedure of trimming and fitting the 
door can be staned 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 i s  fitted. use a short piece of 1 !4 inch diameter dowl and a hammer to contour the 
edges of the door to align with the fuselage skin. 

e With the door removed use sandpaper to smooth the rough edges Replace the door using the 
required hinge pins. rtaked with roll pins. Install the door halding 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 to 24-3284) The 
following i\ 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 (?)and (4) so that latche5 
( 1 )  and ( 2 )  are fully extended when the door handle is  in lock position (full forward): (I) retracted when 
(2) i s  in closed position (neutral handle position - no force applied): and finally (I) and (2)  retracted when 
door handlc i s  in open position (handle in full rear position.) 

REVISED: 4/10/81 



PIPER COMANCHE SERVICE MANUAL 

m 

/---7 - -.- 
I 

I .  LO-I. ~OO.  ; r r n  
a. U I . l l  U I C *  U . L I  
6.  L P I U  U T C "  *OD 
3. LX. . I S I I . L .  
5. a00 ..I 
1. U1OI II..P 

a. Jam iOCl WC," 
#. 0oOl LOCI .I".*. I,.. 

10. p u n  
I!. 000. " M L I  

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 conta 
(3) just before the rod (3) starts over the center. There should be a slight amount of free handle move 
at the locked position. 

c. Adjust the automatic lock so that arm (6) will engage the spring loaded pawl on (7). move the stop 
plate into the locked position. and then free itself of the pawl in its remaining motion These actions are 
accomplished during locking movement of the door handle. 

d. Before the door may be opened. button (8)  must be pulled up to  allow the pawl on strap (7) ro clear 
arm (6) and return the lock to the unlocked position. Adjustment for !his operation is made by bending 
arm (6) and /o r  strap (7). it is important to note here that button (8) must be free of excess friction in the 
rubber grommet. 

e. Row 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 0 1  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 ( I )  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. 
c. Lubricate and install latch plate (4). door lock release (7) and latch spring (5). 
d .  Lubricate and install the door handleshaft-plateassembly (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 a 
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1 I 
FIGURE 4 7 .  DOOR LOCKING MECHANISM 

PA-24-250. Serial Nos. 243285 and up. PA-24-260 and PA-24400 

1 -  
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. lnstall door latch tube assembly (10). and pin. safety at the handle-plate asembly Install cover 

( I I )  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 should 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 to 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 ( I  and 2) 
are fully extended when the door handle is in a locked position (full forward). the upper latch ( I )  is retracted 
when the lower latch is in closed position (neutral handle position. no force applied) and both latches are 
r e ~ r a c ~ e d  when the handle is in open position (full rear). 

j Ascertain that the flat portion of thedoor lock release tube( 12) is 90" to the flat ofthe latch plate(4) 
k. Lock all clevis rod ends and safety all pins. Install the door trim. 

ISSUED: 8/18/72 STRUCTL'RE 
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4-42. installation Of A0F Lmp Antenno. (Fixed and Rotor t y p )  
a. Locate thc ADF Imp oncenun mounting o p n i w  on thc bottom of the fuselage and connect 

the two antenna couplinp to the unit from inaide the fuselage. This will p n a i n  to both types 
of anterrnu. 

b. Place the corrector loop over the antenna loop and inatall rhs four No. 8-32 mounting 
screwa, then inatall loop houailql with eighteen No. 832 machine screwa. 

c. If the fxed  t y p  loop is u e d ,  installation will consist only of connectiw the antenap 
leads and mounting unit to th? fuselage surface. 

3 .  Instellotlon Of Marker Bwcon Antenna. 
a. Mount the lnrker beacon antenae oo t b  bottom rear skin of Lbe fumelago forward aect ioa 
b. Connect the antema lead-in wire to t b  inruhtor mounted on the bottom rear skin of the 

furelage. 

4-44. Pibrglas Repairs. The m p i r  procedure in lhir m-1 will describe th? methods for 
the repair of fiberglos reinforced structures. P a n g n p h  4-45 de sc r i b s  Touch-up and Surface 
Repairs such os blisters, cqen s e a m ,  delnmiamtiom, cavities, s l n l l  holes ard minor damages 
that have not harmed the fiber%= cloth material. Paragmph 4-46 d e s c r i h  Fracture and Patch 
Repain such pa puncture, breaks and hohs  t b t  h v e  penetrated through the s t ~ c t u r e  and dam- 
aged the f iberglu cloth. A repair kit, part number 756 729. that will furnish tke mcessary 
material for such repairs is available through P i p r  Aircraft Diatr ibaas .  

NOTE 

Very tnrehl ly  folloa r a i n  and a t a lya t  mixing inatluctiom 
funrisk4 with repair kit. 

4-45. Fiboqlas Touch-Up And brkc* Rnpoirs. 
a. Remove w u ,  oil and dirt from around the damaged area with acetone. Methylethylketone 

or equivalent a d  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 ard sidar of thc damaged area. Feather the edge surrounding 
the scratch or cavity. Do not undercut the edge. (If t b  scratch or cavlty is shallow and pnr- 
t n t e s  only the surface wet .  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 ama beinq worked on. Mix an equal amount of milled f iberglu with tbe resin. using a putty 
knife or stick. Add catalmt, according to kit instruction. to the resin and m i x  thoroughly. A 
hypodermic needle s a y  be used to inject gel into small cavities not requiring fiberglas millings 
mixed with thc gel. 

d. Work the mixture of resin, fibers and catalyst into the damaged area., using the sharp 
point of a putty knife  or stick to press it into the bottom of the hole and :o puncture any air 
bubbles which may be present. Fill the scn tch  or hole above the surrounding undamaged area 
about 1,16 inch. 

e. Lay a piece of cellophane or waxed paper over the repsir to cut off air and start the cure 
of gel mlxture. 

f .  Allow the gel to cure 10 to 15 minutes until it feels rubbery to the toucf;. Remove the 
cellophane and trim flush with the surface, using a sharp razor blade or knife. Replace the 

STRUCTURE 
ISSUED: 811 8/72 
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cellopham a d  allow to w e  wmphtely for 30 minuter to M hour. Tha p t c h  will shrink sli&tly 
below the structure surface M i t  cures. (If w o r  p p e r  i s  wed.  ascertain w u  ia removed from 
surface.) 

g. Rough up the bottom a d  edges of th hole with the electric bun a t u c h w n t  or row sand 
p p r .  Fea tb r  hole into runourding gel coat. do m t  undercut. 

h. Pour out a small amount of main, add catslyllt and mix thoroagbly. usin# a cutting mot-ion 
rather than n imng.  Uae no fitmn. 

i .  Using tho tip of a puny knife or h g e r  t i p .  fill the h o b  to about 1/16 inch ebov. the 
surrounding surface with the -1 coat mixture. 

i .  Lay a piece of wllopkaac over t h  p t c h  to start the curing p r o m s .  R e p a t  step f ,  
trimming patch w b n  prtially c u d .  

k. After trimming tlm patch, immediately p h c e  a m t b r  small amount of PI c a t  on oac edge 
of the p t c h  and cover with wllophsne. Then. uaing a squee- or the bokk of a razor blade. 
squeegee level with area sunoundin~  the patch; leave t b  c e l l o p h . ~  on p t c h  for one to two 
houn or overrught. for complete nuc. 

I. After r e p i r  has wd for 24 hotua, s a d  p t c W  a m .  uaing a s a d i n g  block with fine 
wet r a n d p p r .  Finiah by priming, again = d i n g  and apply iq  c o l a  c a t .  

446. Fibeqlas Fracture And Pokh Repairs. 
a. Remove wax. oil a d  dirt from arollnd the damaged area with acetone, mthylethylketoac 

or equivalent. 
b. Using a key hole saw, electric r a k r  saw, or sharp knife cut away ragged edges. Cut 

back to r o d  ~ ~ t e r i a l .  
c. Remove paint three i ncha  bock kom a roud  &ma& area. 
d. Working imide tho stmchue, bevel th edges to appmdmstely a 30 degree angle and 

rough-sand the hole and t b  area around it, uaing 80 grit dry paper. Feather back for about two 
inches aU around the hole. This roughens the surface for strong b o d  with p t c h .  

e. Cover a piece of cardboard or metal with w l l o p h s ~ .  Tape it  to the outside of the struc- 
ture, covering the hole completely. The cellophsne shouldface toward the inside of the structure. 
If the repair i s  on a sharp contour or shaped w a ,  a sheet of aluminum formed to a similar con- 
tour may k p h d  over the ama. me aluminum should also be covered with cellophane. 

f Prepare a patch of f ik rg lo .  mat and cloth to cover an pr& two inches laqer  than the 
hole. 

g. Mix a s w l l  amount of resin a d  oatslyst, enough to be used for one step at a time. ac- 
cording to kit instructions. 

h. Thoroughly wet mpt and cloth with catalyzed resin. h u b  r a i n  on mat first, and t b n  on 
cloth. Mat should k applied agairmt structures surface with cloth on top. Both pieces may k 
wet out on cellophene and applied a s  a sandwich. Enough f ik rg las  cloth and mst minforcerrrnts 
should be used to at least replace t h  amount of reinforcements removed in order to maintain 
the original strength. If damage occurmi as a s t m s  crack, an extra layer or two of cloth may 
be used to stmngthen ares. 

i .  Lay patch over hole on imide of structure, cover with cellophane. and squeegee from 
center to edges to remove all air bubbles a d  assure adhesion around edge of hole. &r bubbles 
will show wiute in the patch and they should all  k worked out to the edge. Remove excessresin 
before it gels on the part. Allow patch to cure completely. 

j .  Remove cardboard or aluminum sheet from outside of hole and roughsand the patch and 
edge of hole. Feather edge of hole about two inches intmundaunged area. 

STRUCTURE 
ISSUED: 811W72 



k. M u k  M around hole wkh tape and papa to p r o m  oldace. Cut a p i m  of fibeqlvr mu about 
one inch Lrpr rhan the holc and one or more p iem of fibergb cloth c ro  inch- hqa than the holc. 
Brush crulyzed rein ora hole. lay nut  om holc and w e  out with acrlyzed rerin. Use a d a u b b  action 
wirh bnuh. Then apply ddidorul layer or laym of t l b q h m  cloth to build up patch to the artface of 
saumh Wer out a c b  layer rhorotyhly rith rain. 

L Wih a squcegcc or b m d  knife. work out dl e b u b b l a  in the pudr. Work from cents  to edge. 
pmsing patch f m l y  against the m u m r e .  AUow patch to'cure for 15 m 20 minuta. 

m. hr m n  u the p t ch  b e g h  to ur up, but while mU rubbery. uke  a sharp h i f e  and cut away 
e x m  cloth and mu. Cut on ouuide of forhering. Suip cut edges of saumre. Do this before cure L 
complete, to nve emr e. Allow patch to cure o v a n j h t  

n. Uskg dry 80 grit sandpapa on a power mnder or m d i q  block. smooth patch and blend airh 
surrounding surface Should air pockm appev while sanding, punmre and fd plith crdyzed ruin. A 
bypodmnic needle may be uyd t o  fd mi& L n  core and r r w d .  

o. M u  a d y r c d  min  and work into.puch w i d  futgaa Smooth crrefully and work into m y  
crrv icu 

p. C w a  wirh celloplum and squeqee smooth. Allow to cure complnely before ranwing 
cellophane. L n  cure md mud. 

q. Brush or spny a coat of a d y z c d  ruin m ral patch. S.nd puch, fin& by priming. qsin mding  
and applyirql color m a r  

Bnub md hands m y  be h e d  in solvcno olch u rceoDm or 
merhylcrhylkcrone. If &lvcnu uc not avrikble. a atmrql solution of 
d m ~ t  and sun may be ured 

C47. S u u d  Rcp.in. Srmmtnl rrpir  mcrhods uxd  must be made in a cco rhce  with the regulpoona 
ur forth in FAA Advmry Circular 43-13-1. To assist in making repairs andlor rephccmmu. Figures C B  
thm 4-13 idmtifia the type ud thickncm of &ow skin m u a d  used. Never make a sicin replacement or 
patch plate fmm n u t a i d  orha  than the type of the o n g d  skin. or of a different rhickneu thm the 
o r + d  skin. The rcplir mun be as m n g  u rhe o w  skin. Ho-, flexibiliy mun be retained so the 
surrounding m u  will not receive a m  mesa. 

I t  may be nccawy  to cut accar holes to nuke skin rep& in &me areas of the airplane. Refer to 
Fiprc  4-14 for typical aceas holes. 

NO accm hola are pamined in any connol surfaces 

WARNING 

The use of patch p h t a  for repairs of dl movable ud sumces is 
prohibited. The use of any filler m a t e d  normally used for repar of 
minor deno andlor matmiah uxd  for filling the inside of surfaces is a h  
pmhibited on all movable tail surfaces. 

STRUCTURE 
ISSUED: W1M2 
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4-48 Repair of Stabilator (Horizontal Tail Surface). Precautions must be taken when performing ;in! 
maintenance and or repairs to the rtabilator and stabilator trim tabs. Repairs must be made in a manner 
that maintains the original configuration. strength. stiffness and weight distribution Repairs are limited 
t o  replacement of complete skin sections. ribs. hinges. spars. etc . and paint 

During the course of any repair work being accomplished on  the 
stabilator. the complete ctabilator. 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 pans  

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. stiffnesb 
and weight distribution Repairs are limited to replacement of complete skin sections. ribs. hinges. spars. 
etc and paint 

NO repairs to the rudder are allowed. other than thosestated abobe 
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 
hori7.ontal tail surface in proper balance cannot be over emphasiled. . 

NOTE 

Before balancing the hori7ontal tail surface. check the stabilator. 
stabilator trim tab and tab mechanism for any free play. The 
following procedure is recommended 

I Stabilator Check the stabilator for any "free play"a1 its attachment points by grasping each 
halve near the tip and gently trying to move i t  up and down. fore and aft. and in and out. on its torque tube. 
N O  play is allowed 

REVISED: 6/25/76 STRUCTURE 
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UO-am mw m u 
D l l L L l D  IN THIS A I 1 U  ONLY 

UUItU nAT. Pm 11664 (AJ RCQI 

Pklcim. P&#ao md PA-#= 

A m  

N O T . r  RLUOvc 
CHCCX wmam 
A R C R  M U N C I m .  

( 2 l b  1 3 2 6 0 ~ )  

Z STABILATOR CONTROL CABLES 
I EXTENSION SPRING CABLE 
4. CUTE. P/N 2317WO 

PA.2UOO 5. BALANQ ARM WEIGHT 
0. MASER CHECK W€lGHT. PIN 2164100 

FIOURE Q7r  STABILATOR BALANCE WEIGHT 

STRUCTURE 
REVISED: 4/10/81 
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2. S a U w f  T b  Tabs S u  the s m b b r  a ub in ~ l m l  p&tion. This naml pocidon is 
d~mmined airh the r i r p b c  ptopdy pa @w in Qi &an of the &a mud; the 
conaol wbccl in i o  wad ppodrin p a  Table V-I. md the aim indiamr at  i o  neuml poddon. Place r 
support undcr chc r o b i b r  apu m prevent mo-L ( R d a  m P i p e  C7b.) Oboia r wM long 
enough to extend from the p a a d  up OD a 6R iDCbO LbOVe rhc uim mb mdiq  edge. Phce the 
smqhtedgc nnrr to ck uim mb i n b o d  (enncr) mdhg edge md grasping the mb. @y move ir u p  md 
down, airhorn moving rhc robil.oDr. auk the l imb of the ub [m play on cbe stmigh- The otrenll 
travel (free play) nnm not exceed .076 of an inch. The use of a di.l indiator and ILred sfand is 
r e connnedd  (Refer w P i  C7b.I 

3. Srd i lnnw Tdm Tab Maismism The complete aim mb mcch.nirm a d d  be checked fot 
6ne play at rhc vuiouc cornponenu ~ c b  n aim cmao l  rod a d  bar& uim Wid. aim screw, uim 
drum and uim drum d l y .  The barhy l o a d  benmn the snhhtor ub horn should fit close enough 
to elimiruoc play in rbe vrvuor yrpm H o w .  it ahodd nor be m wt cbu the c o m l  rod a a a o t  
a d l y  be moved idcaayc or ends* on the banng. 

Whmcm m y  pordon of the borizonul d au[.cc hu km r e p a i d  &or rrpimcd (refa to 
pu.(p.p& 4-47 m d  4-48), it must be rcb.lulced before the rirpLne is tlom. The following balancing 
pmccdw u recommended: 

a ~ h c  h ~ r n o ~ d  uiI s d x e  insuRarion must be complete and mdy for fligbx before balancing. 
b. The control abler ir the blaa rmr must be dLconnecred Wore b c i n g .  

The s u b h r  mum be brl.nscd e r n  l d i  edge plurdr If ledin# 
edge guvdr arc insolled. mmsc rhcm prior to balancing. RdnrPU lftcr 
balancing. 

I t  u very iarpomnt to haw the subilnror free ro mure w* a minimum 
of fricdond misauce. To irrrurr c h i  requlcment. check rhe U p .  
uim mb hinges and ub conaol rai end barirqp for mr din or worn 
parts If my of t h e  condirionr exist, repair or r epha  before balancing. 

NOTE 

There uc umd differcnr r u b i t o r  balancing procedures; one for rhe 
PA-24-180. 250 and 260 aircraft without tip waghts. anorher for the 
PA-29400 ainnft.  and one for h e  PA-24-250 and 260 aircraft wirh 
s t r b b t n  rip b a h a  weights iasded. 

c. (PA-24-180, 250 and 260) After complying wirh steps (a) (b) and borh the NOTE and CAUTION 
proceed u follows: 

1. L m l  the air& and ut the uim tab in neuml posrion. 

REVISED: 6/25/78 STRUCTURE 



PIPER COMANCHE SERVICE M A N U A L  

2. The control arm must be connected between the stabilator trim tab  horns and the trim t 
adjustment mechanism 

3 Add weight links P Y 8 1262 and o r  21564 as  necehsar! or  decrease weight bydrilling balanc 
weight in designated area (Refer to Figure 4-7a ) 

0 
4 Check the stabilator throughout its complete travel (trailing edge up. down. center. etc ). i t  

should not more from any position it is placed in when properly balanced 
d (PA-24-400) After complying with step\ ( a )  (b)  and both the S O T E  and CAL!TION proceed as 

follows 
I 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 acceptable tab  trailing edge misalignment is 129 of an inch 

I 3 Place a master check weight. P N 2.7541 (2  lbs 1.1 25 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 completel! 
balanced The stabilator should not mo\e  from any position (trailing edge up. down. center. etc ) i t  is 
placed in when properly balanced. 

5. Ekenly 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) 
I 1.evel 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 weigh1 in the designated area (Refer to Figure 4-7a ) 
4 Check the stabilator throughout its complete travel (trailing edge up. down. center. etc ). 11 

should not more from any position it  is placed in when properly balanced. 

FIGLIRE 47b. CHECKING STABILATOR FREE PLAY 

REVISED: 4/10/81 STRUCTL 
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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 remobed items The 
weight limits of the combined removed items are 3 pounds 15 ounces maximum t o  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 

Upon completion of installations and adjustments. before any 
flight tests. check that all controls are hooked up and rigged 
properly. turnbuckles. bolts. etc . are saietied and panels and 
plates are secured 

4 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. o r  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 weight is 
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.  Remoce 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 ruader assembly on a suitable balance 
stand. as  shown in Figure 4-7c 

c. Position an accurately calibrated scale below the trailing edge of the rudder. as shown in Figure 
4-7c. 

d. With the centerline of the rudder lebel. 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 4-7c 

f Multiply the weight (obtained per paragraph d ) by the distance (obtained per paragraph e ) 
g The product (moment) ihould be in accordance with specifications given for the specific model 

aircraft being serviced 

REVISED: 4/10/81 
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A rudda w h ~ h  u w a l y  mdhg edge heavy mry be b l l n c d  by addiug 
lddiriod r q b t  in tbc Eonn of AN96G10 muhen under the hcda of 
the hlpnce w q h r  amchment b o l u  A muimum of two d e n  pn 
bolt d o q  wid l o u p  bolu m =apt the addad d m  is rllowd. The 
wuhar  m u  be spaced ~ n l y  on borh b a a  wci@ho. (Refer to 
Piaure C 7 r )  

MODEL 

PA-24-180 

PA-2C2SO 

PA-ZC260 

- 

h. Any rudder which dw not b.lnce within che gim~ rpeclfiuriom mum be Jrmd or replaced. 
i. I d  complete rudder uvmbly on M. in accordrncc wah inrrmeriona given in P ~ r g n p h  

C34. 

 ma MOMENT ~rnilby + h v y )  

13.2 2.5 inchpounda 

13.2 2.5 inch-pounda 

15.5 2 2 5  inch-pounds 

N O '  

NOTE: Lked Hinge Momcnu sre applicable to complne 

rudder -blia, painted and with balance 

wafirs md rudder rip installed. 

The demm m pmperiy bduwcd u long u the lad wei$n md s t a i  
u m m i n m l l r d N o h P B a ~ n r r q u n e d § ~ d d r e p . i m i n l b e  
~ i t d b e ~ m m r r m o s c d Q d d ~ t p r i o r m i p p l y i u g  
rhc nr pabt to insure s u y i r q  wirbin  IS brl.nce Limier 

STRUCTURE 
REVISED: 10/3/77 
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1117 

. 

BOLT TWRU HINOD 

Yn YEASJREHCMT 0 

ACCURATELY 
CALIBRATED 

BALUICE STAN0 

NOTE: Refer to Torque TaWe 11-11 in bcnon I 1  

FIGURE 6 7 ~  CHECKING AN0 BALANCING RUOOER 

STRUCTURES 
I S U E D :  8/18/72 



PIPER COMANCHE SERVICE MANL!AL 

FIGI:RE 4-8. FUSELAGE SKIN DIAGRAM 
P.4-24-180. PA-24-250 and PA-24-260. Serial Nos. 24-4000 to 24-4246. 24-4248 to 24-4299 

ISSUED: 8/18/72 STR1:CTIRE 
1F6 

37 

38 

NO MATERIAL THICKNESS NO MATERIAL THICKNESS 

1 2024.13 0 025 
2 2024-13 0 025 
3 2024.73 0 020 
4 2024-73 0 025 
5 2024.73 0 025 
6 2024.T3 0 025 
7 2024 .~3  o 020 
8 2024-0 0 025' 
9 2024.73 0 020% 

m24-T3  0 025Y% 
10 2024-73 0 020 
11 2024-13 0 0  
12 5052-0 0 0  
13 2024.T3 0 025 
14 5 0 5 2 0  0 0  
15 3 0 0 3 0  0 DSl 
16 2 0 2 4 0  0 025' 
17 2024 1 3  0 032 
18 2024.13 0 032 

19 2024.13 0 032 
20  202413  0 025% 

202413  0 032%% 
21 2024T3  0 032 
22 2024.73 O M  
23 2024-0 0 040' 
24 2024-73 0 0 2 0 "  

2024-73 0 0204  96 
Z O Z ~ T ~  o 025arr %.%oh 

25 2024.13 0 032 
26 2024.13 0 025 
27 2024.73 0 032 
28 2024-13 0 020 
29 2024 T3 0 032 
3 0  2024.73 0 032 
31 202473  0 025 
32 2024.13 0 0 2 5  
33 2024T3 0 0 2 5  
34 2024.73 0 025 
35 2024-13 0 025 
36 THERMO 

PLASTIC 0 093 
37 2024 0 0 025' 
3 8  3003-0 0 032 

. HEAT TREAT TO 2024.14 AFTER FORMING " LEFT SIDE ONLY SERIAL NO 103 AND UP 
" RIGHT SIDE ONLY 4b PA-24.180 & PA-24-250 
b LEFT SIDE ONLY SERIAL NO 1 TO 102 %% P A 2 4 - 2 M  
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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 

ISSLiED: 8/18/72 
1F7 

STRUCTURE 

NO MATERIAL THICKNESS 

1 THERMO- 
PLASTIC 0 093% 
FIBER. 
GL4SS 

2 2024.73 0 016 
3 2024.13 0 020 
4 2024.73 0 0 1 6  
5 THERMO. 

PLASTIC 0 093 
6 2024-T3 0 020 
7 2024-73 0 032 
B M24.T3 0 0 1 6  
9 2024-T3 0 0 1 6  

10  THERMO. 
m s n c  o 093% 

11 FIBER. 
GLASS %% 

NO MATERIAL THICKNESS 

1 THERMO. 
PLASTIC 0 093% 
FIBER- 
GLASS %% 

2 2024.73 0 025 
3 2024-73 0 020 
4 2024-T3 0 025% 

2024.73 0 032%% 
5 2024.73 0 020 
6 2024-T3 0 032 

NO MATERIAL THICKNESS 

7 2024-T3 0 0 4 0  

B 2024.13 0 0 4 0  
9 2024.13 0 0 1 5  

10 2024-73 0 0 2 5  
11 2024.T3 0 0 1 6  
12 2024.73 0 0 1 6  
13 2024.73 0 020 
14 2024-T3 0 020 

% PA-24.180 AND PA-24-250 %% PA.24-250 
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ISSUED: 8/18/72 

FIGURE 410.  FUSELAGE SKIN DIAGRAM 
PA-24-260, Serial Nos. 244247. 24-4300 and up 

STRUCTURE 
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FICL'RE 4 1 1 .  WING A N D  EMPENNAGE SKIN DIAGRAM 
PA-24-260. Serial Nos. 24-4247. 244300 and up 

NO MATERIAL THICKNESS 

1 FIBER- 
GLASS 

2 2024-73 0 0 1 6  
3 2024.73 0 020 
4 2024-13 0 016 
5 WERMO. 

PLASTIC 0 093 
6 2024.73 0 0 2 0  
7 2024-13 0 032 
8 2024.T3 0 0 1 6  
9 2024.13 0 0 1 6  

10 THERMO- 
P L A S ~ C  o 093 

11 FIBER- 
GLASS 

NO MATERIAL THICKNESS 

1 FIBER- 
GLASS 

2 2024.T3 0 025 
3 2024.T3 0 020 
4 2024.13 0 032 
5 2024-13 0 020 
6 202413  0 0 3 2  
7 2024-73 O M 0  

NO MATERIAL THICKNESS 

B 202413  0 CdO 
9 2024T3  0 0 1 6  

1 0  2 0 2 4 ~ 1 3  0 025 
11 2024-73 0 016 
12 2024-13 0 0 1 6  
13 2024-13 0 020 
14 2 0 2 4 1 3  0 020 
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ISSUED: 8/18/72 

FIGI'RE 4-12. FUSELAGE SKIN DIAGRAM 

STRUCT a 
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FIGURE 4-13. WING A N D  EMPENNAGE SKIN DIAGRAM 
PA-24-400 

ISSbED:  8/18/72 
l F l l  

- 
NO MATERIAL THIC%NESS 

1 FIBER- 
GLASS 

2 2024-T3 0 020 
3 2024.13 0 025 
4 2024~13  0 020 
5 THERMO. 

PLASTIC 0 093 
6 2024.73 
7 2024-73 
8 2024-T3 0 0 1 6  
9 2024.13 0 020 

1 0  2024.73 0 020 

8 

8 

NO MATERIAL THICKNESS 

1 FIBER- 
GLASS 

2 2024.13 0 025 
3 2024-73 0 020 
4 2024.73 0 032 
5 202473 0 020 
6 2024T3 0 032 
7 2024-T3 0 DL0 

. 

NO MATERIAL THICKNESS 

8 2024.13 0 W O  
9 2024.T3 0 0 1 6  

10 2024-13 0 0 2 5  
11 2024.73 0 0 1 6  
12 2024.T3 0 0 1 6  
13 2024.13 0 020 
14 2024-T3 0 020 
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?.an rCELII nOLE - 
R I T E  

In* AccEs3 mu  
QMR U T E  

PlGURE &l4. TYPICAL ACCESS HOLES 

STRUCTURE 
ISSUED: 8/18/72 



SECTION V 
SURFACE CONTROLS 

Paragraph Aerofiche 
Grid No . 

Introduction .............................................................. 
............................................................... Description 

........................................................... Troubleshooting 
....................................................... Standard Procedures 

.................................................. Control Column Assembly 
5.6 . Removal of Control Column ....................................... 
5.7 . Installation of Control Column ..................................... 

.......................................................... Aileron Controls 
5.9 . Removal of Aileron Controls Cables ................................ 
5.10 . lnstallation of Aileron Control Cables ............................... 
5-1 1 . Rigging and Adjustment of Aileron Control .......................... 

................................................... Manually Operated Flaps 
5.13 . Removal of Manually Operated Flap Controls ........................ 
5.14 . installation of Manually Operated Flap Controls ...................... 
5.15 . Rigging and Adjustment of Manually Operated Flap Controls .......... 

................................................. Electrically Operated Flaps 
5.17 . Removal of Electrically Operated Flap Controls ...................... 
5.18 . Installation of Electrically Operated Flap Controls .................... 
5.19 . Rigging and Adjustment of Electrically Operated Flap Controls ......... 

.................................................. Flap Controls (PA.24-400) 
5.21 . Removal of Flap Controls (PA-24-400) .............................. 
5.22 . installation of Flap Controls (PA-24-400) ............................ 
5.23 . Rigging and Adjustment of Flap Controls (PA-24-400) ................ 

.......................................................... Rudder Controls 
....................................... . 5.25 Removal of Rudder Controls 

..................................... 5.26 . Installation of Rudder Controls 
5.27 . Rigging and Adjustment of Rudder Controls ......................... 

..................................................... Rudder Trim Controls 
5.29 . Removal of Rudder Trim Mechanism ............................... 
5.30 . Installation of Rudder Trim Mechanism ............................. 
5-3 1 . Rigging and Adjustment of Rudder Trim Mechanism .................. 

........................................................ Stabilator Controls 
..................................... 5.33 . Removal of Stabilator Controls 

5.34 . Installation of Stabilator Controls ................................... 
5.35 . Rigging and Adjustment of Stabilator Controls ....................... 

.................................................... Stabilator Trim Controls 
5.37 . Removal of Stabilator Trim Mechanism ............................. 
5.38 . Installation of Stabilator Trim Mechanism ........................... 
5.39 . Rigging and Adjustment of Stabilator Trim Mechanism ................ 

.................................... 5.40 . Wrapping Stabilator Trim Drum 

REVISED: 9/10/79 
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5-1. Inuoduedoa Thh d o n  b c o r n p a  of i n f o d o n  for rcmonl inrollation. wq a d  
adjumnent of surf- conpols and their &ted compo&o throqhour thc PA-24 k n  lircnfr For the 
r c m d  md h s d a r i o n  of rrmcnul mrfam, da rn Section IV. 

5-2. Daaiprbn The primry fliebt eonrrdr of the PA-24 uM ue of the eonvrrrdod type opmted by 
dud  eonwl  wh& and dud n, of rudder pcd.lr A sya~rm of a b b  plllleyr, b d m &  rad push-pull 
rods &a the mwrmem of the a n d  w h d  .Id rudda pecklr w che ail-. subiluor .Id rudder. 

The aileron controls c o d  of rm control w h d  connmed by torque t u k r  to aproeknr on each m d  
of the squve tuber A chain u wrapped around the rprockcrr to synchronize the control rhuk An 
d d i w d  chain and sprocket b fixed on the I& conpol m h  rhich b coupled to the primrry ailaon 
conwl  able. The cable b muted under the floor d o q  the side of the fundage ro the main spar and out 
rhroryh the vhp to the bell& in a c h  vinp. A one p i e  bee ab l e  b a b  connccrcd to the 
b d l u a i h  h the conwl  wh& are m a d  the conwl  cabin move rhe bellcnnlu md  actuate push-pull 
r o b  to mwe the daona .  

The n b i t o r  conml  abler ur c o a ~  to the mnaol wbed toque  mbcr. From the comccthg 
poino. cabla arc routed around a 6 s  of pulleys unda  the floor and aft to the uil section of the airplane. 
The aft md of the a b l a  eonnm to the Iubikcor balance arm which in mrn u connencd to the d i l a t o r  
w q u e  mbe. 

Whm the control whcci u moved forwad or aft. the abk mow the balance ann up a d  down turning 
the toque tube and sabiluor. 

The rudder u controlled by rudda pedals inrrrlled on b.o& the pilot md copilot dn .  Cabla are 
connected to both d d a  of the rudder p d  vvmbly and are muted aft throqh the bottom of the fuselage 
to the rudder horn. Whm one rudder pedal b pushed, the ab l e  p u b  the rudder horn turning the rudder. 
The rudder pedals llro turn the now v h e l  when in the down and locked poaidon Refer to kcdon  VI 
which coven h d i q  Car lad Bnke S y n n a  

The srabihror aim is operated by an d e a d  cnnlr in the cockpit urd>onpolled by a b l a  extending 
through the abin  m h g  to the uil recdon. As the cnnk b turned. the ab l e  movec. which in tun r o a m  a 
drum in the uil  section. A push-pull rod is connected to an actuator screw which 'in turn is moved by the 
cable drum. The pushpull rod b amched to the subilawr trim tab. Whm the actuator screw b moved, the 
push-pull rod mova the trim tab. 

The rudder trim is operated by a control knob mounted bdow the inrrmmmt panel on the nore gear 
wheel well cmer and conwlled by tuba and bung- mechanism extending foward to the nose gear 
steering arm. 

The movable mrf ica  have adjumble stops u well as adjunmma on their a b l n  or control rods. so 
their nnge of movement cm be d t m d  Table V-l show the poddonr and mvclr of the vuious ;onno1 
surfaces. 

5-3. Troublahoocing. Tmubln peculiar to the Comanche consol system are l i e d  in Table V-11 at the end 
of this section dong with thdr probable causa and -aced remedies. When troubleshooting, check 
elecmcdy opmtcd controls from the power ~ p p l y  to the i t m s  affected. 
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TABLE V-I. CONTROL SURFACE TRAVEL AND U B L E  TENSION 
> 

PA-24-250 SERIAL NO'S 
24-2844 & UP 

PA.24 180 I PA-24-260 

PA-24-250 SERIAL NO'S / PA-24400 
24-103 TO 24-2843 INC 

ULERON TRAVEL - 

DOWN FULL 27:2' : DOWN FULL 32.: I* WWN FULL 38.f 1. 
IN THREE 9 INCREMENTS 

PA-24-180 8 PA-24-250 
i 
; W-24-250 8 PA-24-260 PA-24-400 

(MANUALLY OPERATED1 ! (ELECTRICALLY OPERATED) ! (ELECTRICALLY OPERATED1 

R A P  TRAVEL 

i 

- - - - - - - 

! 
9:I.J 

! 

PA-24-180 SERIAL NO'S 24-1 TO 24-102 INC ! PA-24-180 SERIAL NO'S 24-103 8 ilP 
PA-24-250 SERIAL M ' S  24-103 70 24-21143 INC ~ 

IS 112.:1*-, 
4 1/2'+1°-0- 

---- 
I I 

4112.: 1.J 

PA-24.250 SESIAL M ' S  2 4 - 2 8 4 4  8 UP PA-24-400 SERIAL NO'S 26-1 8 UP 
PA-24-260 SERIAL NO'S 24-3642.24- 4000 8 UP 

STABIUTOR 8 STABILATOR I R l M  TAB TRAVEL 

SURFACE CONTROLS 
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TABLE V4. COW~ROL SURFACE TRAVEL AND WLE TEMSON (corn1 

S U R F K E  CONTROLS 
REVISED: 4/10/81 

RUDDER TRAVEL 

25D+2' 

(MEASURED PERPENDICULAR TO HINGE ) 

Coapol s- Clb* Temiom 

Aileron 26 lbr 220% 
Rudder* 18 lbr _+ 20% 
Subiluor 18Ibs.=ZOl 
Smbhmr Trim 121ba . iZ01  

Tamion to be &en at flexible able  loared near the f d .  

Control Wheel 

Tnvel 

"1.W.IO m u  ..CI 0, l . lTNMI* .  L I I I I C .  /+ m10 

D ' E  

c-:bi.,, 
B 4 + L A  I ::L 
-+ c 4 

MODEL 
PA-2- 

PA-24-260 

PA-24-250 
SERIAL NOS. 

SERIAL NOS. 

PA-24-180 

A 

N E W  

7.875 

7.875 , 

8.375 

8.375 

B 

FORWARD 

5.815 

5.875 

D 

LEFT 

88.23' 

88.25' 

C 

AFT 

14.875 

14.875 

E 

RIGHT 

88.25- 

, 88.25' 

5.0625 14.0625 
24-1 to 

67.75' 1 88.25- 
I 

24-2B13 
EXCEPT 
24-2363 
6.375 
24-2563. 
24-2844 

UP 

5.0625 

24-1 to 
24-2843 
EXCEPT 
24-2563 
88.25' 
24-2363. 
24-2844 
a d  up 

, 67.75' 

24-2843 
EXCEPT 
24-2563 
15.375 
24-2563. 
24-2844 
a d  up 

14.0625 

24-1 I0 

24-2843 
EXCEPT 
24-256 3 
67.75O 
24-2563. 
24-2844 
and u? 

67.7/ 
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54. S t e d d  hoadw The f o b w i q  ups m y  k belpful in the mnovrl and k d h u o n  of rbe 40- 
rsrmbliez 

r lr ia recommended, thou@ not rlwvnyl necuary, ro level and place the aLpLnc on jado during 
rigging lad adjuxmenr 

b. Ranove turnbuckle burdr  fmm ab l e  ends before withdnwing a b l e  throush SUU~IU . 

c. Tie r cord ro able  end M o m  drawing cable t hmqh  mvcrura to fuilirare ab le  rrinrull&aon. 
d Turnbuckle stadom are given at neuml position. 
e. When referrkg ro marking cable ends, err.  before d ixo~ec t ing .  a fetr inka  may k used. 
f. When turnbuckla have been wr to comet ab l e  tension. no more than r h m  rhmrdr should be 

exposed from either rnd of the mmbuckle k l .  
g, Cable b o r n  hould be &en wirh rhe appmprircc nrrface aod trim conool in iu  n a n d  

poridon. 
h. For the purpov of chan- the l a d  nim. a rued u b  is provided on demn(s) which a n  be 

d j u d  u n e r r m y .  

I i Wen umtdb# rod a d  jam ma, re fa  to F i  5-la for proper h a l l a d o n  m d d  

5-5. Conaol Column k r m b l y .  

54.  R e m o d  Of Conaol Column Aurmbly. (Refer ro Figure 5-1.) 
r To ran- eirha of the conuol whech (1  and 10) virb tuk (2), proceed u follow. 

1. Mulr rhe roller rucmbly ( 8 )  able  arPchmcm fining (20) aod c o k  fore (21) d aft (22) in 
rdcrma to their posirionr m u n d  the conuol whcl  tube. 

2. Cut the w i n  (16) thu d&a b e  a p  bolu (17) that ~ l c  the mller uvmbly md c o h  ro 
rbe conuol tube. Remove the cap bolu. 

3. Slide the control rube fmm the roller assembly. cable amchmenr firring and c o h  and draw 
the tube from the inacramem panel. Nou the n u m k  of lal w u h c n  (18) bccvcn the ab l e  firdng and 
coLLul. 

b. The q u m  tube (3) ruembly may be m o v e d  by the following procedure: 
1. Disconnm one turnbuckle (6) of the horizonul conool chaim (5 and 7) and unwrap chain. 
2. Sepuare b e  vcrdal  conuol chain (13) fmm the aileron c o n 4  cabla by disconnectingone 

of rhe connecting cumbuckla and unvmp Qun from s p d n  
3 From the horizonul bnce b m e c n  the left and right sprocker bnckers (4 and 8). remove 

three a p  bola and lancn the fourrh lowering the bncc W d y  to dm wirhdnwd of the sprocket 
bracket 

4. Rcmovc bola md holding rbe sprocker bncker ro the bulkhead. 
5 .  Wirhdnw rhe square rube assembly. 

NOTE 

If an Auropilor roll servo b i d e d  in the forvard end of the squm 
tube shrft fonvrni of rhe bulkhead. ir mum be removed from the shaft 
prior to wirhdnwing the square tube. 

SURFACE CONTROLS 
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c. The square tube assembly may be moved  from the r p r d e t  uvmbly by the following 
procedure: 

1. Remow the bulkbed ral, nut a d  w u h a  (31) from the ahaft at the sprocket bracket. 
2. Remow hex nut. w u h a  lad bolt (12) from the rhak and sprocket u l e  (36). Ux a Kaynu 

wrench (PN WlCb3) to remove the nut. - 

3. Remove the square tubc with shaft from the sprocket assembly d i n g  care that the sprocket 
ud washers do not f d  

d. If the sprocket assembly housing ia not to be removed. the rolla uvmbly may be m o v e d  from 
the q u a   be at the p i d e  or afI a d  by the following procedure: 

1. Cut the dery  wire (16) holding the nylon rub blocks (23) used u guides and remove the 
blocks Nylon blocks are rmved by amch iq  x m r  

2. Slide the roller rucmbly from the square tube. 

5-7. Iannhdon Of Cmaol Column Atrmbly. (Rcfa to Figure 5-1.) 
a When insalting the conpol column uccmbly, firn install the components of the quare tube 

.oernbly. If the nylon rub blocks (23) hwc been removed, hull and righten them on their attaching 
vrean and m r e  in p k e  with day wire. Wuhm (25). P u t  No. 81342-78 may be irrrt.lled u required 
unda  the nylon rub blocks (23) m m o v e  play between the square tube (3) and control tube (2) without 
rearictiq contml tube movement over square tube. 

b. If both the rpoeka rscmbly .ad roller assembly have been moved.  the rolla uranbly m y  be 
rcplued over the f d  end of the square tubc shaft. Adjus with rprea washen ud mote  the eccentric 
b d i  (37) to minuin  0.003 of an inch &uance between one roller (15) d the tubc (3) with the 
oppoaire roller in conact with rbe mbe. Adjust r h c r  of the other r r  of dm. 

c. To avoid unnecarvy dh.aanbly of conaol tube when checkb  end play of the collm (21 and 
22) and cable atuchment fining (20). prrycnnble to obtain cleuancs q u i d  bemeen the ab l e  
attachment fittiq and the fore and aft mllur. RMorrnblc u follow: 

1. Slide the ak c o b  (22), cable attachment fitting ( l o ) ,  forward collu (21). and roller uccmbly 
onto the control tube (2). 

2. Temponrily insert fonvud collar and roller rrxmbly muhing bolts(l7). 
3. Move the aft collar until the cob and fitting conact, then withdnw the a k  collu until the 

f m  of i u  w e r e d  holes align with the holes in the conuol tube. 
4. Inmll bolts (17) in a k  collar. 
5. Check clcannca benvan either collu and cable attachment fitting. Note the required xal 

w u h m  (18) that will be equal on a c h  side of the cable attachment firdq to maintain a c l ~ c c  of 0.003 
t o  0.01 3 of an inch. 

6. Draw line from rolla beuing hou- aeros c o l h  and able  attachment fining to control 
tube to mark thcir relative positions 

7. Remove the bolts, roller rsembly, collars and cable firdug from the contml  be and 
continue with step d. 

d. To i d  the square tube with sprocket ruanbly. proceed u follow: 
1. Position sprocket (26  or 27) in sprocket brackets ( 4  or 8) and p h a  washer (38) on square 

tube shlfl(3) .  
2. Slide square tube haft into sprocket bnckct and rprocket. Aruch sprocket with bolt. w u h a  

and hex nut (12) using K a y w  m n c h  (OM W10-3). 

SURFACE CONTROLS 
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Figure 5-1. Control Column Installation 

1842  
. I81 HOLE FOR - 
. l *a  ROLLPIN 

I 
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1 CONTROL WHEEL LEFT 
2. CONTROL TUBE 
3 SQUARE TUBE SHAFT 
4 BRACKET. LEFT 
5 CHAIN. LEFT 
6. TURNBUCKLE 
7 C W N .  RIGHT 
8. BRACKET. RIGW 
9 WUEY 

10 CONTROL WHEEL RIGHT 
11 CONTROL CABLE. STABIIATOR 
12 BOLT NlJl ASSEMBLY 
13. CONTROL CHAIN. AILERON 
32 SLIDE BLOCK. COHTROL TUBE 
33  COLLAR, CONTROL SHAFT 
34. ADJUSTMENT SCREW 
36 COVER 

A 2 0 2  

)I U )2 u 

SKETCH A 
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3 SQUARE TUBE SHAFT 
4 BRACKET. LEFT 
8 BRACKET, RIGHT 

12  BOLT NUT ASSEMBLY 
14 ROLLER ASSEMBLY 
15 ROLLER 
26 SPROCKET. RIGHT 
27 SPROCKET. LEFT 
28 BUSHING 

31 NUT AND WASHER 
36 SPROCKET AXLE 
37 ECCENTRIC BUSHING 
38 WASHER 
3 9  STUD - PN23394 

I4 I1 IS 11 

SKETCH B 

Figure 5-1. Control Column Installation (cont.) d SURFACE CONTROL 
REVISED: 4/10/81 
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H 14 11 

SKETCH E 

CONTROL TUBE 
SOUARE TUBE SHAFl 
CONTROL CABLE. STABILATOR 
BOLT NUT ASSEMBLY 
ROLLER ASSEMBLY 
ROLLER 
SAFETY WlRE 
CAP BOLT 
SEAL WASHER 
BEARING 
FITTING. CONTROL WHEEL SHAFT 
COLLAR. CONTROL WHEEL SHAFT FRONT 
COLLAR CONTROL WHEEL SHAFT REAR 
SLIDE BLOCK. SQUARE TUBE (NYLON1 ~. 
COTTER PIN 
SHIM WASHER 

Figure 5-1. Control Column installation (cont.) 
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3. Pllcc wha rad self-loclung nut (31 )  on sprocket u k  (36).  Tighten nut (31 )  to allow no end 
plrv while pominirql the shsfr to route  freely. from n o p  to m p .  Check the nops to innve a 
minimum engagement of ,062 of an inch h e e n  the sprocket s o p  piar (30 )  and the aileron nop ( 2 9 )  u 
shown in Sketch 0. P k  the bulkhad oow the Lyle nut ( 3 1 )  at the f o m r d  d e  of the sprocket 
bncker  - 

4. Align ho le  in iprockcr bncket with those in the bulkhead and innrll bolts and screw r m r i n g  
the sprocket bracket to the bulkhad. 

5.  I n d  and righten cap bola in horizonal brace. 

NOTE 

If m Autopilot mll ~ r p p  u to be d e d  on the fonvud end of the 
tube haft f o d  of the bulkhead, it may be i d e d  at  this 

time 

r To iraall the conml  wheel tube (2).  proceed u follovl: 
1. Lubriate the friction d a c e  of the cob and cable aruchment fining b e u i q  with a light 

f h  of grease (MILG-3278). 
2 .  Afm &dmg the c o n w l  column c w a  (35 )  onw the c o n w l  wheel tube (2) ,  irrcm the tube 

through rhe inmumenc p n d .  Slide rbe conwl  m k  imo chc aft c o k  (22) rad o w N f  the d w u h m  
(18) .  Side the a b l e  aruchment firring (20)  with abk urn fonvud onto the conpol rube followed by the 
mn.ini seal w u h m  (18)  and forward colkr(21) .  I n m  rhe md of the conpol tube owr the sququuc c be 
(3 )  und the c o n m l  tube conuca  the roller beuing hotuing. 

3. If the conml  wheel rube fin w i l y  o v a  the guide blocks (23).  align the a b l e  anrchmmt 
fining and c o k n  u rnukcd and * h m  the u p  bola (17) .  

4. Check that there u minimum end phy in the b c a r q  tolerance (0.003 to 0 .013  of m inch), 
and that the c o n ~ o l  tube r o u t a  freely from nop to nop. l n d l  d e w  wire (16) in the a p  bolts. 

5. l n d  and @hten vrca in conml wheel covcr (35).  
f.  To aruch chains to sprocket, use the following procedure: . . 

1 .  With the c o n w l  wheeb centered. wrap the honronul chliar ( 5  and 7) amund Sprockm (26 
and 27). The horizontal rumbuckla (6) should be centered between right and lefr sprockeu COMCCI 
cumbuckla and tighten to illow no slack Safety r u m b u d d a  

2 .  With the conml  whecb id centered, w n p  the vem'al chain (13)  around i n  sprocket. The 
chain ends should be men with one another. C o ~ m  the conpol chain with the u l a o n  control cables Sff 
cable rrnsion p a  Table Vl-I and check rigsine and adjunnent as g inn  in p q p h  5-11. Safety 
rumbucklrr 

3. Check that the c o n w l  wheel will roll from nop to stop with no binding. 

NOTE 

To replace m d  uvmbly  in lefr cube (see Sketch D in Figure 5-1). Place stud (PN23394) 
in square tube. align hole in m d  wth  afr hole in square tube and lnvrr roll pin. Drill 
hole through stud using fonvud hole in square tube u pilot and inrm second roll pin. 

SURFACE CONTROLS 
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. 
-1 

M Y A O C  
HCRC 

M Y A O C  
MERE 

IWROPER TOOL IRUULTINQ IN LOCKED EALLJ 

A SPLCIAL WRENCH MAY BE 
ReOUlRLD WITH A L O M  THROAT 

ONLY CORRECT MEMOD 

FIGURE 5lr CORRECT METHODOF INSTALLING ROD END BEARINGS 
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5-8. Aileron Controls. 

5-9. Removal Of Aileron Conpol Gblcr.  (Refer to Figure 5-2.) 
a. Remwe the rear seats. and scat n h ,  carpet and floor pmel from the left side of the fuselage aft of 

the main spar. 
b. T o  remove the right andlor left primary c o n m l  cable(s) (6 or 3) within the fuseligc from %.;ion 

50.0 to aation 126.5. the following procedure may be used: 
1. Remove the front seats and lay back enough floor carpet left of the nore wheel well to enable 

the removal of the first left floor panel aft of the forward bulkhad. 
2. Disconnect the dsircd cablc at the turnbudtlc 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. 

aation 50.5, m d  a t  the cluster aft of the main s ~ a r .  station 115.75. 
4. Dixonneet the cablc from the cable leading into the wing at the m a p  fitting ( 7 )  at  station 

126.5 by removing cotter pin, nut and bolt. 
5. Draw the primary cablc back through the fuselage. 

c. T o  rcmwe the right andlor left primary control cable from either wing, the following procedure 
may be used: 

1. Remove the acccsr plates from the aft underside of the wing at stations 72.0. 115.5 and 139.5 
and the fairing s m p  from between the undmide of the fuselage and wing. 

2. If tendon exists in the cable, rotate the turnbuckle barrcl on the aft ann of the aileron 
bellmnk i t  m u o n  139.5 in the wing to slacken the ab le .  Then. disconnect the cablc from the bcllmnk 
by removing cotter pin, nut. washer and bolt or by disassembling the turnbuckle. 

3. Remove the cotter pin cablc guard from the cable pulley by reaching through the access hole 
at wing station 115.5. 

NOTE 

The aft end of each bellcrank m d  the turnbuckle assembly of the 
primary cable arc painted red to facilitate reinsauntion. 

4. In removing the right control cablc (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 cablc pulley from the forward side of the rear spar support bulkhead at starion 
l.35.0. The pulley suppomng the left control cable may be removed by removing the nut, washer and bolt 
that holds the pulley in i n  mounting bncket. The pulley supporting the right control cable may be 
removed by first removing the s c r m s  securing the mounting bracket to the bottom fuselqe skin and rear 
spar bulkhead, and then removing the nut, wuhcr and bolt that holds the pulley in the bnckct. 

6. If not previously disconnected, disconnect the cablc from the forward control cable at 
fuxlage station 126.5 by removing the cotter pin, nut and bolt. 

7. Draw the cable through the wing. Use caution when dnwing the end of the cable through the 
rub block ar wing station 78.0. 

d. Removal of the aileron balance cablc (4) may be accomplished by the following procedure: 
1. Ascertain that the a c m r  pla ts  are removed from the aft underside of cach wing at stations 

72.0. 115.5 m d  139.50. Also, the fairing from between the underside of the furelage and cach wing. 
2. Remove the floor panel from the right side of the fuselage aft of the main spar. 
3. If tension exim in the cable, rotate the turnbuckle barrel on the forward ann of either aileron 

bellmnk at station 139.5 in the wing to slacken the cablc. Then disconncct the cable from cach bellcrank 

SURFACE CONTROLS 
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by moving c o w  pin. nut. d a  and clevis bolt or by d i d l i n g  the nvnbucklr. 
4. Rcmon the cocra pin a b l e  guard from the ab lc  pulley by rushin# t hmu~h  the ucaa hole 

in uch  wing at =don 115.50. 
5. Ranosc the corrcr pin a b l e  pa r&  h m  the I& and r@ht pullyl of the balance a b k  at 

furlage sodon 135.0. 
6. If m AumPilot roll rm, is -4 to rhe balance able. remove the dot h a d  m from 

the bridle ab l c  clamps at the cmoa of the fulrge. Remove rhe safety i n b a d  of a c h  clamp. 
7. Dnw the uble  r h m q h  the huchgc and a c h  wiug. Uw u u u m  when d n w i q  the end of the 

a b l e  through the rub block rc wieg m w n  78.0. 

5-10. lnralldw Of Ailemn Coaml  C.bk ( R d a  to P i p e  5-2.) 
r InscrlLdon of tbe d a o n  balance able  nuy be accomplished by the follaing procedure 

1. Draw the b h c c  a b l e  (4) into a c h  wing from the c m t a  of the fiuchgc. 
2. With the cable poddoned on both the left and right pullyr in the fuselage at m a o n  135.0. 

indl the comr pin uble  puub. 
3. Arrach the ends of the a b l e  m rhe forrard end of rhc b d l d  in each wiq by urrmbling 

t u m b u d a  and/or securiq with clewis bolt, wuha .  nut and m m r  pin Do not sm ab l e  tension at this 
time 

NOTE 

Do not @ten turnbuckle fork mb on b d c n n k  so q h t  chat the end 
u m o c  mrue. 

4. By mchins rhroqh the a c w  opening in each w i q  at surion 115.5, pop'rion the a b l c  
m u n d  the upper pulley of the chuccr and if the p r imy,  m n m l  a b l e  ia imuUed. i d  the mner  pin 
a b l e  guard, 

5. If ra wmpilot roll servo is pur of the airplane's cguipmmt, a d  the bridle cable to the 
b h c e  uble wkh the use of the imulluion irunuaiom given in Elemonia Secdon. 

b. I r adadon  of the I& andfor right ptimary m n m l  cabla ( 3  and 6) that l a d  from the fuelage 
into cbe wings may k accomplhhed by the following procadurc: 

1. Dnw the cable thmugb the wing into the fuul.ge. 
2. Insall the ab l c  pulley in the fuxlgc. fotwud of the rcu spar support bukhad  at d o n  

135.0. For the I& pullev. pasidon the ab l e  and p u n y  and seolrc wirh bolt washer and nut. For the right 
pulley, position the cable and pulley in the bnekn  and secure pulley with bolt. w u h a  d nut  md  then 
amch the bracket assembly to the bottom skin of the fruclrgc and spar support bukhud  using screws 
&main rhrr coma pin ab l e  gudr arc installed 

3 .  If the @t cable (6) was moved. position the ab l e  and i d  the pulley in the bn&et 
louted on the bum aft end of the wing by using b o l ~  w a h a  and nut. 

4. T h m q h  the =car hole in the wing ar scadon 115.5, poddon the uble  on the lower pulley of 
the d u m r  and i d  rhc comer pin a b l e  guard. 

5. Amch the cable to the a5 end of the ab l e  bellcnnk by uvmbling turnbuckle and/or 
securing with dmia bolr. washer. nut and coma pin. 

NOTE 

Do not @ten turnbuckle fork ends on the bellcnnk so tight that the 
end unnot  mute. 

SURFACE CONTROLS 
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FIGURE 5-2. AILERON CONTROL INSTALLATION 

SURFACE CONTROLS 
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I. BELLCRANK. LEFT 
I. PULLEY 
3. CONTROL CABLE. LEFT 
4. BAtANCE CABLE 
5. BELLCRANK. RlQHT 
6. CONTROL CABLE. RIGHT 
1. STRAP PITTING 
I. BOLT ASSEMBLY 
9. LOCKNUT 
10. ADJUSTMENT BOLT 
I I. STOP BLOCK 
It. END B U R I N O .  CONTROL ROO 
11. CONTROL ROD 
14. PIVOT BOLT m E M B L Y  
15. ROD. CABLE GUARD 
11. SWAQQED BALL FITTINO 
17. TURNBUCKLE 
11. WRING 
19. INTERCONNECTSPRING 
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Figure 5-2. Aileron Control Installation (cont.) 
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FIGURE 5-3. INSTALLATlON OF 
BELLCRANK CWECKIMG TOOL 

I f. ILLLCIU. STOP u n a  
t I- -LI I 

FIGURE 54. AILERON ADJUSTIN6 POINTS 

6. If the fof fud  comrol ablcr in thc hurlqe uc iadl4 e~nnen the anp firriq (7) of the 
a b l a  at d o n  126.5 u a i q  bolt. nut rad c o w  pin 

r lan4.doa of the Lh &or rqht phnauy conpol ab ld r )  rithin the f udqc  m y  k 
acmmpliahed by the followiq procedure 

1. From the pulley duna within rhe fiucLOe u ardon 115.0. draw the primyr able  f o m r d  
through the floor support bullh& hnda the pulley &aer u &on 50.0 and up to the vcrrial sprockn 
ctuin 

CAUTION 

When stsinging the a b l a  on &e front pulley duaa jua rfr of fuc wall. 
be rtue to t b d  ab le  in the pulley p o v c  and nor ova top of a t h a  
the fmm or bortom ab le  yud+ (Refa m Vim A-A of F i  1-2.) 

2. Connect the cable r i th  nunbuckle to the vcrdai chain uabg d& b o l ~  b u r h i .  nut u d  
COKE pin. 

3. Comm the fkdagc primyr cable witb the wing prinury able by use of b o l ~  &a and 
nut through a shackle at hudy rodon 126.5. 

4. Repha  the able  guard (15) u the pulley clvxn rfr of the rear s p u  and the w o  cable grurdr 
at the pulley cluna at sudon 50.0. d e r y  tbc p d S .  

d. Set able  tension per Table V-I, check and zdjumncnt p a  R n e n p h  5-11 and raceruin 
that all turnbuckla ue ufericd. 

e. I d  a r e a  oLua and mek. carpen. uu mlu and urrr. 

SURFACE CONTROLS 
ISSUED: UlWZ 
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5-1 1. R i g  hrd Adjurrmcnt Of Aileun Conpol. 
r To rig the aileron conuob. ur the aileron bdlcnnk in n c u d  by positioning a aped dipiq tool 

within the wing u shown inFigure 5-3. (This tool may be fabriamd from dimauions given in F- %is.) 
The tool (Side A) uul rhe inside a w f ~  of rear rpu u deencc. Side B with cent- of the 
bdl& attaching bob d rnmbuJde Mchirq bolr 

b. With the bellcnnk in n m m l  podtion. align the rnili edge of the d a u n  with the rnilirq edge of 
the flap, by zdjuaing rhe aileron conaol rod. h e m i n  that the flap L fully remcred. (Refer to p-ph 
5-15 5-19. 5 - 2 3  Repeat thL procedure forrhe other ailnon. 

c. Place a bubble pmmcror on the d a o n ,  prpmdicvlu  to the hinge line, and adjust rhe b d l m n k  
s o p  bolts to specific aileron mvcl from ncuml. (Refer to Table V-l d F i r e  54.)  
6 Wtth the d e m n  and bbdlcnnk in DormL n a b l e  ken (Refer to Table V-I) to mrinoin 

horizontal aiignmcnt of the l a v a  m&c+ of the eonaol whcdr  The d c m n  bdl& musc hit rhc 
b d l d  amp before rhe m n r r d  r b c d  hm io aom 

r On PA-26260 SerLl N a  244783.244804 ud up, and PA-24-400 .ircnfr. ur the rudda-+ilaon 
i n r n c o ~ m  a b l e  turnbuckle ( l n  ( R e f a  to F i  5-2). so dut the w e  rprinl (18) has ,062 inch 
m e m i o n  when rhe rudder and d a u m  uc mad. On the PA-26260  yam rhe leu* of rhc left 
i n r c r t o ~ m  aprin(l(l9) m y  be i n c d  up to a Mdmum encnrion of .38 ro allow the +ihon conaob 
t o  sp- back appmxiuute qd vnounu  from right and left sropr wi& the rudda  conaob held in n n r m l  
posiaon. 

5-13. Removal Of ~H.nrullv 0- FIw Con&. (Refer to F k r c  5-5.) 
r The flap lcva ascmbly (36) m y  be mnod by Mciq rhc floor prnd to rhe control mcdrank~ 

diwonncaiq  rhe c o n m l  cable and rhe conaol arocbing am-. 
b. The conaol a b l e  (40) l m t e d  srirhin rhe fuvlrge m y  be moved by m o v i n g  the r c u  un. 

diionnccdng the turnbuckle b m m n  fuelage cable and wing cable. D n w  the a b l e  from h a r h  rhe floor 
pmd.  

c. To m o v e  the cable chat l a d s  from the haelage to the wing. diionnect concrol cable at  the 
bellcnnk and d n w  the cable from the wing. 

d. Remove the flap bdlcnnk by diaco~cming the flap conaol rod and raov ing  bolt SeCUring the 
bcllcnnk. 

5-14, I lwl l .aon Of M m d y  Opentcd Flap ConmLI. (Refa  to Figure 5-5.) 
r I d  rhe flap bellcnnk. secure the pivot bolt to a mug fit and connect rhe return spring. 

Awenain that the lock o p e n t o  properly and connect rhe flap conml  inn. 
b. Dnw the tight or left conpol cable into the wing and connect to the bcllmnk. 
c. Connect the fuselage conuol cable (40) to the wing cable at the r a r  location and d n w  the 

cablc benu& the floor panel to the locarion of the flap handle (36). Secure a b l e  guards and pulleys. 
d. lNul l  the flap lever and connect the conaol cable. Rig md adjust per pangnph 5-15. 

5-15, Rigging And Adjustment Of Mmurlly Opmted Flap Conmb. 
a. To adjua flap conmls. s u m a i n  rhar the flap bellcrank a r c h  h engaged. Adjust flap control rod 

to allow flap to position in neurnl. 
b. To obtain specific travel. adjust each flap a b l e  rumbuckle. Cheek the opention of the flap and 

rhar the flap lock cngagea properlv. Refer to Table V-l for degrees of mvel. 

SURFACE CONTROLS 
ISSUED: 8/18/72 
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Figure 5-5. Flap Control installation 
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ELECTRICAL PA-24-400 

1 BELLCRANK. LEFT 

6 CONTROL CABLE RIGHT 

8 MOTOR SPAR SUPPORT 
9 SWITCH. DOWN UMIT 

10 ADJUSTMENT BOLT. DOWN LIMIT 
11 SWITCH, UP UMIT 
12 INDICATING. ROD AND SPRING 
13 SENDER. FLAP POSITION 
14 CONTROL ARM. LEFT 
16 CONTROL ARM. RIGHT 
16 ARM ASSEMBLY 
17 TURNBUCKLE 
1B BRAKE DISC 
19 PIN. WASHER, COTTER PIN 
20 TRANSMISSION 
21 BRAKE SOLENOID 
22 TRANSMISSION SCREW 
23 BOLT. BUSHING NUT 
24 ADAPTER 
27 FLAP RETURN CABLE 
42 TENSION SPRING 
44 STEP LOCK MECHANISM S L A C K  H E R E  
46 CAM ASSEMBLY I f l a ~ r  up and 
47 BRACKET ASSEMBLY 

Figure 5-5. Flap Control Installation (cont.) 

1G7 
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5-17. Rernonl Of ElcccricJly Opnad Flap Controls. (PA-24-250 md PA-24-260.) (Refa to Fiprc 
5.5.) 

r Aeem for the mwd of the flap ama- mcchmh.l lad tlap conpol a b l a  wirhin the fuukg. 
may k reached by r c m w  the r a r  a a ~  Acccp m rhe:controls in the win# may be reached by m& 
the pmed well spluh pm and acccp piarc to the flap bellmnk. 

b. Remove the R.p mnmnhsion uvmblv by diuonneccing the motor e l e m i d  lo& a&ng pin . . - - .  
(19) u the mnnnission housing and moving bolt (23) IC the f o d  vccion of rhe actuating mar. 

r Acnurins arm (14 and 15) uc rcmovcd by d i m e  c o r n 1  a b l a  (2 and 5)  at the ams, che 
tlap poidon send& rod and m o v i r y  the pivot bole at che top &support mbe. 

d. To m o v e  rhe a n d  able  (2) l o a n d  in the w e ,  w o v e  h e  able  pullcy(3 and diacomo~m 
cumbuckle (46) I d  inride the fuelage. On the PA-24-160, PA-24-250. PA-26260. Serial No+ 2- 
to 2 U 2 4 6 . 2 U 2 4 6  to 2W299 d k o n n m  tunion sprirq (42) wirh l a 5  mrnbuclrL. 

e The control able bated in the wing may be remod by en- through the wheel well and 
moving rhe cable pulley. Diuoaucct rhe able u me W c n n k  and draw the able e h q h  the fuelage or 
whed d. 

f. To m o v e  the bdlcnnk, d i v o m m  the fLp control rod (33) and Werank return spring (4) at 
che bdcnnk. remove tbe bolt rmriq the b c M .  

& To remm the I& fLp renun able, en ta  through the wheei w d  and d i o n n m  the able spriq 
(43) u rhc inbard side of the whed rdL Dsconnm rhe orha end at the lcadirtg + of rhe flap. 

h Remonl of che nght &p mwn obk and nep lo& mcchrnisl is accomplished by d k o ~ e c d n g  
the rmva spriq (43) u the inboard side of whed well. Remove the aft wing f.Lirg. rhe acccrr plate 
I d  u the inbard, unda side of tlap, and back rhe dj- nut (45) off the able mb Unbolt nep 
lock pully mahmirm (44) and &draw support a b k  

SURFACE CONTROLS 
ISSUED: 8/18/72 
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5-18. I r a d l a o n  Of ElecPL.ny Opwaccd PLp Conpob. (PA-24-250 and PA-24-260.) (Refer to F i y m  
1-5.) 

r To i d  the fkp m* rneeh.nln zocmbly, coancc~ the amudng umr (14 and 15) to the 
uppa  rpu  ~ p p o r t  tube and inrar the pivot bolr Tigbom the bolt to a sntq fn mrh no blndiw of the 
urn+ Co- rhe flap pasirion vnda md (12) to rhe amutiq arm. 

b. The acnunng motor and mnrmirdon may be i n d e d  as a unit. 

Rder  to Lubriarion Ch.n, Specid Innnrction~ for s p d c  lubricrdon 
irarmcdom of tLp mnsmi&n u m b l y .  

Place the mnrminion end berareen the two b d a  l c d q  fmm the ipu s~ppon ,  invrr 10- pin (19) 
d nfy .  Connen the rnnrmkion .c~.tiq saew (22) to the Iowa pardon of the umr invn 
bolt (23) md xmue bnnm the d e m i d  l e d ,  m the motor, ref* IO the demial diynm in S e k o n  
DL Opnn the momr to uavc p m p r  demid hookup. 

c. The tlap bdlcnnk (6) may k irunlled by p h c q  into posidon, ~nsalliq the pivot bolt muin(l 
rhe b&nnk and tighrcn to a s n q  fir i d  the tlap eonpol rod(3l)md b e l l m k  rerum spriq (4). 

d Tbe control abk thlr lerdr fmrn the fud- to rbe ring may k inrulled by collnecdng the 
ub le  to the bdcnnk and drawin# it chrolyh the ring inm the huelye. Enter t h m q h  the whed well and 
i n d  the ab l e  pulley. 

e. The conuol a b l e  ( 5 ) rhrr is widin the fusdagc should be comecred to the wing able  and tlap 
mnrmhrion actuating um ( 15). bull uble  pdcy(s). On S a i d  Nor. 2CUM) to 244246. 244248 to 
244299 connm t d o n  spring (42) to the a b l e  end of the I& turnbuckle 

i. To i ~ ~ u l l  the flap rerum a b l e  (27) in the left wing, cntn through the wheel well and place the 
mum uble through the plilins edge of the wing. Connect che a b l e  to thc lading edge of the flap, nirc 
the flap and connect the rerum spring (43) to the bracket loaced at the inboud side of the wheel wdl. 

g. The combirudon tlap renun and nep lock -bly(U)in the right wing is irarlled by mtcring 
through the wheel well and in- the'aep lock mechanism with the cable wrnpped around thepulley 
and xcured. lnvrr the uble  end to the flap, through the milq ed#e of the wing and into the flap. Sur. 
the adjusting nut (43) a few thrad. onto the cable end. Dnw the tension spring (43) in place at the 
inboud side of the whed well. Place the flap remcrion a b l e  to the aft ride of the rcleuc arm pull? (3 ) .  
Ascertain that the ncp lock will dingage and enkge when the flap is rcmcted. 

h. Ri# and adjust p a  Rngnph  5-19 and rnnn+U accm panels. wheel well sphah pan, rear sa t .  etc. 

NOTE 

S a l  atcrior accar panel with zinc chromate upe applied to panel and 
fuselage. 

SURFACE CONTROLS 
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5-19. a And A d j I d q  Of Ekmiany Opoued PLp 6nook. (PA-24-250 and PA-24-260.) (Rder 
to Figure 5-5.) 

a A d N  flap conool rod -bly (33)- a i e ~ @  of 5-5/16 incb from mm of hole in rod end 
bcuin(l m center of hok in the fork 

b. With the a b l e  dkonnecred u the control umr (14 and 15) adjun the down h i t  nritcb (9) so 
the unu* - rpembly (22) a t e &  m 14.125 ,062 inchs m d  hum fomud face of chc 
mnsnssion houriq to the emmtine of the r d m c n t  bd t  u the lo- end of the c o d  umr With the 
mu.ring urn atadd. co- the abler and adjuu the turnbackla to get 32' of flap ddlecrion. The 
m m b ~ d a  should be dnid o thia dme m nuiauin & adjusanea~ 

r Ra m s  the f lap md adjust rhe up Limir switch (11) m ob& .?SO incb * . 1 U  inch rLcL in the 
right fkp obk. ( R ~ U  m m i  5-3. V i  A-A for propa locrdon and proadurr for mruuriry ,750 inch 
&&) The left a b k  r9 h more rLcL than the righ due to the mp lo& whicb ia not inrP1*d on the 
ldt side Thedore. it ia ~ c c a ~ r g  to book rhe cabk rmppm q r i q  (42) &IOU@ tbe hole in the inbovd 
able  ad mmLut cbe flqn in the 15' atended locuion. Then d j u t  rod (12) so the h.rrd on the 
t%p poddon indiamr on rbe innrvmmt purd h positioned u the boaom of du hire uc. 

d. The step bct able, u the right tlap. may be adjusted by Nmiq  adjurring nut (45) until 
approximately ,125 inch play cairn in the flap. 

e. O p n u  the b p  ryoem and check for proper opemaon Check mrnbudda and push-pull rods for 
dnia 

When d 
. . g the dcfiecdon @e of rbe fkp use a bubble 

p r o m o r .  The uylle h e e n  the airaaft lmlin# lugs and the bp  
when they are fully -ed should be 13', ahen the flpp uc fully 
mended m 32. the angle should be 45.. Tolenncs are t 2.. 
Merarwent of flap q l e  is d e n  p d  wi& and n a t  to the rib 
rivm 23 inchc from the i n b d  atd of the flap. 

Occawiody flpp are adjusted to compnme for ain(l havinen with 
an adjustment screw looted krarrrn the mta roll- bnckm of tbe 
flap. Onc tlap may be rdjurred wirh the aadh# edge below the nmml 
paridon to c o m a  wirg h a r i n a r  The muimum dittance allowed 
below the neuml position is three turns on the adjumcnt xmw. The 
raos should be readjusted zfra r i g g i q  is completed. 

SURFACE CONTROLS 
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5-21. R c m d  01 F'hp Coauolr. (PA-2C400.) (Refer to Figuc 5-5 .) 
r Ace- for r e m o d  of the h p  actuating mechanism and flap conwl abln within the f u d q c  

may be ruched by mm+kg  r eu  nt and b m  compl.rmmt floor p a d .  Accm to controls in the win# 
m y  k ruched by mnoving wheel well splash pan md a c m r  plate m chc fl.p behank. 

b. Ranme the flap mruminion -bly by divonnccciq the motor d e c u i d  l ad*  amcdng pin 
(16) u the -on houdng ud removiq bok (23) at the f o r r d  section of the m d n (  urn. 

L The urm (15) we mad by divonnecing the flap purbpull control a b l a  devl. the 
nep lock relax a b l c  on the r%ht a m ,  and the flap poddon m d a  rod. Remwe the pivot bolt at the cop 
~pu mpporr tubc ad the flap pidc bncker 

d. To w w c  the flap push-pull control a b l e  (5) remove the d& end and locknut fmm muator  
end of the able.  Divonnm the supporr c h p  and draw the cahle fmm iu support tube. Within the wing. 
disconnecr and ranwe the d& end at the flap b d d .  Enra thmugb the w h d  well and m o v e  the 
mppon m k  locknut D n r  the a b l c  from the wing into the m e .  

e. Divonncn the flap control rod and remwe the bolt xcuriq the b d l d .  
f. R a n w d  of the aep lock mechulinn(44)d support ab l c  (27 . disconnect the return spring (43) 

at the inboud ride of the r b e d  well. Rrmwe the ift wing hmq, the u c o l  phte louted at the inboud, 
unda  side of the tlrp and b u k  the adjustiq nut (45) off the a b k  end. Unbolt the mcch.ninn from the 
i n b o d  and aft s ide  of rhe wing md mnon with ncp lock and appon a b k .  

5-22. InrdLrion Of Fhp Cwmolr (PA-24400.) (Refa to Finrrr 5-5.) 
r To M the flap mechanism amanbly. connect the control urn (14 and 15) to the 

uppa  spar support tube and inrar che pivot b d t  T jhcm the bolt m a nmg t i t  with no bmdiq of the 
urn+ I d  the flap yvdc bnckn  and conneer che h p  ppaidn &a rcd (12) to the control imu. 

b. The actuating motor and manniuion may be i d e d  u a unir. Place the mannisaion end 
bmm the two bncken ladin# fmm the spar suppon. invrr loclung pin Lea safety. Connm the 
lcnradng -(22) to the Iowa pomon of the amadn(l u ~ .  insat bolt (23) and secure. Connccr the 
e l e c m d  lo& to the motor. d m i n g  to the decuial  d h p m  in Section L.. Opeme the motor to w r r c  
pmper d e c u i d  hookup. 

c. The flap b d l d  (6) may be i&ed by p ldng  into position, umUUulg cbe pivot bolt securing 
the bellmnk and tighten to a snug fir. l m d  the flap conaol rod(33). 

d. The flap push-pull conml a b l e  m y  be i d e d  by draping the ab le  fmm the fuadqc into the 
wing. Place the ab l e  md  thmugh the suppon tube. locknut and to the flap bellcrank. lnrull the cable end 
and connen to the bellcnnk. Secure and safety the locknut at the support tube. W~thin the furelrge. insert 
the cahle through the support tube ud locknur. seem and safety. 

e. To innJl the step lock mechaninn(44)and m u m  ab l e  (27) in the right wing, enca rhrough the 
wheel well and i q d  the lock mechanism with the r a m  ab l e  wrapped around rhe puUey and secured. 
I m  the cable end to the flap, through the nulLy edge of the wing and into the flap. Surr the adjusting 
nut (45) a few threads onto the cable end. Dnw chc tmdon spring in phce at the inboard side of the wheel 
well. Aruch the step lock r e l a x  nb le  to the lock release and ro the conmrl m a  within the fuselage. 
Imd cable pulley and secure. 

f. Rig and adjua per P-ph 5-23 and r e h d  accm pmen. whecl well splrth pm, mr wrt, etc. 

SURFACE CONTROLS 
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5.23. w g  And adjust men^ Of Ftp Conuol. (PA-24400.) (Refer to Figure 5-5 .) 
a. Adjust the flap mnmol rod(33)ro a length of 5-5/16 inch from c a t e r  hole in rod end bearing to 

c m r a  hole in f o k .  

b. W i i  flap puBpull  cables diuonnecad, adjua the up limit switch (11) (mr switch) to obtain a 
dimension of .372 inch 2 ,062 ineh b m e n  f o r a u d  frce of ~ r n r m i u l o n  housing and rear + of the 
rmwrnirrion s l m c  rrvmbly (22). Move the flap denor:swiccb in rhe d o m  pooaon, moving the mmrol 
arms (14 and 15) away from the up limit h c h  (11) u n d  the adjuammt sa'cv is c l a r  of the up limit 
switch. Move tbc uleccor switch m the up p e n  and let rbe sywsn d M k r r e  icdf. check the .375 inch 
dimension. 

When determining the deflection angle of rhe flap use a bubble 
pmmcmr.  The angle bcrara the .Lmk when Icvd and f l a p  when 
c h v  uc fully remcred should be 13.. when the flaps arc fully extended 
to 38. the angle should be 5 lo t 1'. Masumnent of flap l ly lc  u t a k a  
p&l with and n u t  to the rib riveu 23 incha from rhe inboud end 
of the flap. 

Occviondly t l a p  u e  adjusted t o  compensate for wing hervincu wirh 
an adjusanmr scrcw louted bewern the m t c r  roller bnckeo  of rbe 
flap. One flap may be adjuncd wirh the m d q  edge below the ncuml  
pait ion to comcr  e g  havineu. The maximum distance aUowcd 
bdow the ncuml  polition is rhree N m  on rbe adjuannmt -. The 
s c m  should be rcadjuncd lfra riaprng is completed. 

c. Place the flaps in full up position m d  adjust rhc cl& fining on the control arms (14 and 15) so 
that the clnrir bolt m y  be invned through the clevis and the dot in the mnuo l  u m s  (14 and 15). The bolt 
should tit mug q a i m  the forward d i u s  of rhe doc in the conuol anns (14 md 15). Axmw chat a wire 
cannot be invned through the minimum r h m d  bole of the clorir ends borh in the c o d p i t  and w i n e  
Secure in position with the jam nun. 

d. With the flaps fully rcuacred. adjust the ncp lock release cable within the hrcllge so there is no 
slack in the cable and the nep lock cable adjusting nut (45) at the flap to ,125 inch travel in the flap. 

e. To make the flap down adjustmar. run the flaps to a meuured 38' down position. The down 
limic switch ( 9 )  adjusunmr screw ir then curned our u n d  the down limit switch is activated and chen 
screwed out an additional 112 cum. Secure adjustment s c m  with jam nut. Remcr flaps to deaf 
adjustment screw from switch, rhen extend the flaps allowing the rvstcm to deactivate irvlf and check flap 
mvel. 

f. Position the f l a p  in the 15'  extended loauon .  Then adjust rod (12) so the hand on the Rap 
position indicator on the insrrument panel is poarioned at the bonom of the white arc. O p m t e  the flap 
svnem and check for proper operation. Check mmbucklo and push-pull rods for saferia. 

SURFACE CONTROLS 
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5-25. Remod Of RIldder Conaok (Refer to F ipm 5-8.) 
r Rotam rhe r r o  M turnbuckk b-k (21) to relieve tanion fmm the rudda conpol abler 

md d i i n n m  the fork end of the turnbuckla from the pedd d l y .  
b. To runwe the rudder p d  conuok diio- the e h t  and left rmrias r o b  (22). remove the 

rro bola (23) xcwiq chc rqht side inbod pedal mi the e h z  and center baring blockr (24). Thou 
airax& quipped with toe bnkes, disconnect the bmke conuoh hum the rudder conwl r  Slide the rube 
from the I& herring block and br iq  h e  pedd ascmbly out hum the left ride. Dirconnm necnvry 
conmh to fadlitate r a n d  of p e a  b l y .  

r The mdda conwl  able  may k m w e d  h r n  rirhin the huelagc by rrmovirql the upper hrdy 
ail cone furing, acca p d  on rhe right side of hudy just ahad of nrbihtm, the foraud left floor 
pmd. bngpfe compuunmt floor pmd md rear bulkhead p n d  D i m c c r  able u the ~ d d a  horn and 
remove rhc able  guards from the rudds pulleys On tbe PA-24-260 S a d  No+ 244783,24404 and up. 
and PA-24400 airwaf~ d h m m  the r u d d d e r o n  i n t a a ~ m m  able  by removiq spring uuchment 
firring fmm the rudder u b l c  Dnw the cable fmm &arb the floor p m d  

5-26. lmdLdon O( Rudder Conaok. (Refer to Figure 5-8.) 
r To inrall the rudda pedal conwok plrce the pedal assembly imo p& from rhe I& inside of 

rbe f u u l y .  Slide the tube into the I& beyu$ block. insd l  rhe ~mrcr and wt b m i a g  bloclo (24). 
I d  rhe two bola acewing rhe right side inboard pedal and scuxhg  mdfl22). C o m m  bnLe conmh if 
ipruled. 

When minging the a b l n  on the fmnt pulley duster just art of fuc w d ,  
be sure to thread cable in the pullcy groove and not wer top of eitha 
the from or bottom cable gwrdr (Refer to View A-A of F i r e  5-8.) 

b. The rudder control cable may be instded by drawing the ablc from the mr of the fuselage. 
beneath the b o r  pmd. around the pulley cluster at the fm wall to the rudder conwh. On rbe PA-24-260 
Scrd Nos. 244783,244804 md up. md PA-2- aimaft. connect rbc rudder-daon interconnect ablc 
by innrlling the spring amchment fimq to the mddn cable at the ball firring (20). 

c. Connen the cable at the rudda horn and secure. Rig md adjust per Paragraph 5-27 a d  i n n d  
panels. fairings. etc. 

5-27. Ri&q And Adjurrmer Of Rudda Conuolr. 
1. hvcnrin that the nose geu is property aligned with the rudder pedds according to a l imen t  of 

You Landing Ceu. Secrion VI. 
5. Check. and if required, adjust rudder for nevrnl dipment with relation to the neutnl position of 

the rudder pedals. and cablo for comct tension rr required in Table V-I. The following procedure mav be 
used: 

SURFACE CONTROLS 
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FIGURE 5-6. DETERMINING NEUTRAL FIGURE 5-7. CHECKING RUDDER TRAVEL 
RUDDER POSITION 

1. Place airplane on jacks (refer t o  Jacking. Section 11) t o  clear the nose wheel. 
2.  Clamp the rudder pedals t o  align in a lateral position as shown in Figure 5-9. 
3. If not previously removed. remove the tail cone fairing by removing attaching screws. 

a 4. Position the rudder trim in the neutral position in accordance to Paragraph 5-31. 
5. Insert a small diameter rod into the bottom of the rudder a t  the trailingedge. and allow itsend 

to extend down to the stabilator trim control rod. (Refer to Figure 5-6.) 

CAUTION 

Do not use a rod larger than the bend radiusof the {railingedge so as 
t o  avoid damage t o  the rudder. 

6. Apply masking tape at 90° to airplane centerline. between stabilator halves immediately 
beneath rod inserted on rudder. On tape, mark the airplane centerline (stabilator tab actuator arm rod). (Refer 
to Figure 54 . )  

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-I. (Cable tension is takenat the flexible ponion of thecable 
a t  the forward cabin bulkhead station 50.0.) 

8. Should alignment andlorcable tension be incorrect.adjust the turnbuckles whichareattached 
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: 

I .  At a distance 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. 

a 
REVISED: 41 10181 SURFACE CONTROLS 
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1 RUDDER CABLE 
2 PULLEY 
3 CONTROL KNOB 
4 TUBE 
5 SUPPORT BLOCK 
8 BRACKET 
7 UNIVERSAL JOINT 
B COVER 
9 PLACARD 

1 0  NOSE GEAR STEERING ARM 
11 ACTUATOR SCREW. TRIM BUNGEE 
1 2  TUBE. TRIM BUNGEE 
13  CUP 
14 SAFETY WIRE 
16 SPRING 
1 6  CONTROL ROD 
17 LOCKNUT 
18  END BEARING 
20  FITTING. SWAGGED BALL 
21. TURNBUCKLES 

SKETCH B 

Figure 5-8. Rudder and Rudder Trim Control a SURFACE CONTROL 
REVISED: 4110181 
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Figure 5-8. Rudder and Rudder Trim Control (cont.) 

19 SKETCH c 

SURFACE CONTROLS 
REVISED: 4/10/81 

NOTE: BE SURE THE CABLE IS 
ROUTED BETWEEN THE 
CABLE GUARD AND THE 
W U E V .  

21 

19  ROD CABLE GUARD 
21 TURNBUCKLES 
22 STEERING ROD 
23 PEDAL BOLTS 
24 BEARING BLOCKS 

A16 I 

SKETCH D 
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FIGURE 5-9. CLAMPING RUDDER PEDALS 
IN NEUTRAL POSITION 

2 Run masking tape on  each stabili7er surface fore and aft with theedgeof the tape placedat the 
outboard \ide of the pencil marks 

3 Disconnect the rudder trim system at the lower end of the trim bellcrank a t  station 251 5 
4 With rhe small rod inserted into the trailing edge of the rudder. suing the rudder i n  both 

I directions t o  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 stops e 
rudder hinge bracket to obtain correct travel C 6 Ascertain rudder trim controls are properly rigged per Paragraph 5-31 and connect contro rod 
to trim hellcrank 

7 From [he pilot's seat only. depreh:, each rudder pedal completely and check for full deflection 
of the rudder to each side 

R Should the pointer not interrect the inboard cdge of the tape. check for interference at the 
rudder horn and the nose gear trabel stop5 

9 If interference is found at the nose gear tra\el \tops. located at the bottom of the strut housing. 
rework thc \top\ until rull deflection of the rudder in both direction, is obtained 

NOTE 

Maximum allowable nose gear trabel is 25 degrees 

I0 Check lull trabel of the no5e uheel and rudder to determine that the rudder hits i t \  stopsjubt 
before the nose wheel hi[:, its stops 

d Check safety of t t~rnbuckle and bolts 
e Remove pointer rod and install accers panels and plates and tail cone fairings 

WARSING 

Makc Xurc pointer rod ix r e m o ~ e d  to aboid restriction of rudder 
mo\emcnt 

ISSUED: 8/18/72 SIIRFACE CON Y" 
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5-28. Rvdda Rim Conuob. 

5-29. Remonl Of Rudda  TrL. Mabairm. (Refer to F w  5-83 
a The uim mechlnirm m y  be w w e d  by diuonncccing the unit rr the cockpit c o n m l  and a t  the 

n o r  g a r  M l i n g  urn. Note che number of ruben kcaecn che b d  joint and mlairq um. 

9-30. ~ c i o n  Of R u d d a  T b .  (Refer m F@tm 5d.I 
a Connect the rudder ~ I I  mcch.nirm i t  the cockpit conuol and it the n c e  g a r  neering um. Rig 

and d j u a  per p q p h  5-31. 

5-31. w g  And Adjw61-t Of R m b k  Trim k d n c b m .  (Refer to F!gwt 5-8.) 
a To the d d a  uim mecbanh,  t h u  the rudder pedlL are ncvml (Refer to Fire 

5-8) m d  rbe nose g a r  acaiq ic @lurrd md a n t a d  accordiaa to P q p b  6 2 3  of k c d o n  VI. 
b. With thc rod end (18) d i x o m m c d  h m  Qe n o r  geu scecrhg urn, mm the miin b o b  to 

Ldiac. n m m L  Within Qe aqine wmpurmcm.  corn Qe b u q a  mbe (12) on rhe uim urn (11) to 
m i n u i n  rhe following diuance e e c n  the fm 4 a d  ruk end. 

PA-24-180. S d  NOS. 24-1 to 2C1676 ,875 inch 
PA-24-180. S a i d  Nor  241684 md up ,562 inch 
PA-24-250 and PA-2C260 ,562 inch 
PA-24400 ,875 in& 

Adjun the rod end (18) to allow the bolt to slip into place. Pkrr s p u a  w h e n  b- the rod end 
and acering um sou to allow no up o r  down bind* of the bungee rube on the uim urn. Do not a c e d  
o m  mn d m .  

5-32. Smbihmr Conuob. 

5-33. R e m o d  Of S m b h m r  Conuok  (Refer ro F i i m  5-10.) 
r To r a n w e  the d i l a t o r  c o n m l  able% remove the left forward floor panel, r a r  s u t ,  baggrge 

compuuncnt mr bulkbad panel and i c c a s  panel looted jun h a d  of the nrbilator on the nght side of 
che fuselage. 

b. For rhc w o v r l  of b e  forwvd conuol cable, rdievc cable tmrion md d i x o ~ e m  the IWO 

nvnbudrla (5) 1 0 4  m the rru of the fuselage n a r  Qe ndio rack. The upper turnbuckle ends should be 
d e d  to fadirate rcinsdlarion. Rcmove the mnuo l  cable gwrdc or pullcy~ (1) rloag che bonom of rhe 
fuselage Dnw the a b l e  forward from b e n d  rhe floor pmd. At h e  pulley cluster l a r d  i t  the tire wall, 
remove raro a b l e  guard$ and bring rhc abk ~ u n d  the pulley duaer. R a n w e  the pvl lyr  (44) behind che 
inarummt panel, d i u o n n m  the cable h u m  rhc conuol column and remwe the cable. 

c The rft d i l a t o r  control cabla  may be removed by dkonnening rhe a b l e  rr the d i l a t o r  
bPlrnce (29) and removing the a b l e  pulleys. 

d. To rcmwe the subilrtor t o q u e  tube assembly, remove che roil cone fairings, r r rbhtor  (refer to 
p-ph 4-15 of Sccrion IV) and scabilator uim mechanbm. (Refer to P-ph 5.37.) Diuonnccr the 
cables from the balance arm. R a n w e  the nun %curing the bearing blocks and m o v e  the m m b l y .  Should 

SURFACE CONTROLS 
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Figure 5-10, Stabilator and Stabilator Trim Controls 

am1 

SURFACE CONTROLS 
REVISED: 4/10/81 

SKETCH F PA-24-180.250 AND 2 8 0  

1 PULLEY 
2 TRlM CABLE 
3 CONTROL CABLE. LOWER 
4 CONTROL CABLE. UPPER 
5 TURNBUCKLE 

29 BALANCE WEIGHT 
3 0  BALANCE ARM 
31 SPRING 
33 END. BEARING CONTROL ROD 
34 BELLCRANK TRlM TAB 
35 ACTUATOR ROD 
38 STOP. TRlM SCREW 
37 INDICATOR WIRE. TRlM 
39 ADJUSTMENT BOLT AND LOCKNUT 
40 BEARING BLOCKS 
41 HORN ASSEMBLY COUNTERBALANCE 
42 INDICATOR ROD 
43 CONTROL CABLE - FORWARD 
44 PULLEYS 
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SKETCH A SKETCH C 

SKETCH E SKETCH D PA-7.4-180.260 AND 260 

4nM 

1 PULLEY 16  TRIM DRUM 
2 TRIM CABLE 19 SPRING 
8 CLAMP 21 INDICATOR 
7 BOLT ASSEMBLY 2 2  MOUNTING BRACKET. UPPER 
8 TUBE. CABLE GUIDE 23  INDICATOR WIRE. TRIM 
9 ROD. CABLE GUARD 2 4  MOUNTING BRACKET 

1 0  HOUSING. TRIM DRUM 25 HANDLE 
11 SCREW. TRIM 28  CRANK SUPPORT 
1 3  PIN ASSEMBLY 27  STEM. CRANK HANDLE 
14 STOP. TRlM SCREW 28  ROLL PIN 
15  MOUNT. TRlM DRUM 

Figure 5-10. Stabilator and Stabilator Trim Control (cant.) 

SURFACE CONTR 
I REVISED: 
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954 A282 

SKETCH E PA-24-200 
................................................ 

1 PULLEY 
2 TRlM CABLE 

SKETCH G PA-24-400 
, - - - - - - - - - - - - - - - -  ................................................. 

7 BOLT ASSEMBLY 
10 HOUSING. TRIM DRUM 1 1867 
11 SCREW. TRlM 
12 BELLCRANK. TRlM TAB 
13 PIN ASSEMBLY 
14 STOP. TRlM SCREW 
15 MOUNT. TRlM DRUM 
16 TRIMDRUM 
17 PLACARD. TRIM INDICATOR 
18 BRACKET, TRIM INDICATOR 
18 SPRING 
20 TUBE INDICATOR 
21 INDICATOR 
22 MOUNTING BRACKET. UPPER 
23 INDICATOR WIRE. TRlM 
24 MOUNTING BRACKET 
25 HANDLE 
26 CRANK SUPPORT 
27 STEM. CRANK HANDLE 
28 ROLL PIN 
29 BALANCE WEIGHT 
30 BALANCE ARM 
31 SPRING 
32 CABLE END STRAPS 
33 END BEARING. CONTROL ROD 
34 BELLCRANK TRlM TAB 
35 ACTUATOR ROD 
24 STOP. TRlM SCREW 
37 INDICATOR. WIRE TRlM 
38 HORN ASSEMBLY. STABILATOR STOP 
39. ADJUSTMENT BOLT AND LOCKNUT 
40. BEARING BLOCKS 
41. HORN ASSEMBLY. COUNTERBALANCE 
42 INDICATOR ROD SKETCH F PA-24-400 

Figure 5-10. Stabilator and Stabilator Trim Control (cont.) 

Revised: 8/15/98 SURFACE CONTROLS 
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VIEW A-A 
9 ROD. CABLE GUARD SKETCH B 

Figure 5-10. Stabilator and Stabilator Trim Control (cont.) 
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SHORT L E O  O r  L E V C L l N O  TOOL 

FIGURE 5-11. CHECKING STABILATOR TRAVEL 

the bcuingr be m o v e d  from the t o q u e  cube. note the number of him% if my ,  between bearing and cube 
collu. 

5-34. Irut.ll.don Of S o b S o r  Conpol#. (Refer to Figure 5-10.) 
r Should it have been necessary to remove the baring blocks from the torque tube, check t h u  there 

is a dimension of 8.620 inches from center of the nght bearing block to cen ta  of the lefr baring block. 
.Mainnin this dimension by placing the necerury s h i m  berrvccn the bearing m d  cube collar. Insert the 
balance urn inio the t u x l y e  m d  slide the bearing blocks into pairion. I d  the ubn mechanum bracken 
m d  secure toque tube asxmbly. 

b. The uim mechanism may be installed, rdcrring to pangraph 5-38 and thchccabiltor surfaces 
referring to pangraph 4-35 of k c d o n  IV. Before connecnrql m y  control cable, check for proper b h c e  of 
the scabihtor. (Rder  to Secdon IV.) 

c. To i n a d  the forwud connol a b l c  (43). commence by rnnmring From the thimble of the a b l e  
end (not idenufied by paint). approxinurely 151 incha  to the swrgged ball at thu  poinr Thu ball wl l  
connect to rhe left c o n m l  column herring. The swaged ball that b approxinurely 178 inches from the 
r h b l e  of the a b l c  end (identified by paint) will connect to the nght conuol column baring. Suing the 
a b l e  as shown in F i e  5-10, secure t h e ~ ~ g s e d  balls m d  pulleys (44). Draw the cable ends down uound 
the pulley cluster, beneath the floor panel m d  to the aft xmion of the aircnft. Install the remaining cable 
guuds or pullys (5). 

When minging the a b l e s  on the Front pulley duner  just aft of fire wall. 
be sure to r h d  cable in the pulley groove and nor over top of either 
the Front or bonom cable pards.  (Refer to View .+A of Figure 5-10.) 

SURFACE CONTROLS 
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d.  The aft stabilator control cables may be connected to the stabilator balance On the PA-24-18 
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 

the stabilator extension spring (31) and cable 

q, 
go over the upper pulley Connect theaft control cables to the forward cable Match the painted ends Connect 

e. For the rigging and adjustment of the stabilator controls. refer to  Paragraph 5-35 

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 IV ) 
b With the aircraft level. determine the level position of the stabilator by use o f a  bubble protractor 

o n  a special leveling tool placed on the stabilator per dimensions in Figure 5-1 1 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 le\el are given in Table V-I 

c T o  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 t o  the control wheel Refer to Table V-l for 
appropriate dimensions and cable tensions to obtain the stabilator neutral position 

NOTE 

Stabilator should hit stabilator stop bolts beforecontrol 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 Removal of Stsbilstor Trim Mechanism. (Refer to Figure 5-10 
' 

a T o  remobe 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 pulleys ( I )  Disconnect the cable at the turnbuckles If the cable need not be reused. cut oneend 
of the forward cable (2)  and butt the new cable to  it. solder the cables togetherand 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 remobal of the cable through the 
bulkhead5 Withdraw the cable from its position. 

c The trim mechanism with theaft trim cable may be removed bydisconnectingthe trim tab actuating 
arm. rerno\ine the cable guard\ at the pulle\,s and disconnecting the trim indicator wire Disconnect the tab 
bellcrank a>spmbly and ;he unit at the.suppon bracket 

- 
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5-38. I m d l . d w  Of Sobil.ror Trim Mcehrmirm. (Rcfu  to Pigwe 5-10.) 
a. To i d  the d i l a t o r  trim mechaaiun. rpcmble the dmm roembly 00) onto its support 

bracken. A n v h  the bdlamk (34) to the baring blodu m d  dy. Dnu the nim a b l e  (2) into the 
hudy. d o w n #  t h a n  not to ems. and i d  the a b l e  pulleys 

b. The f o d  nim abk m y  be inadled by drawq the a b l e  t o  rhe loudon  of the uim cnnk 
pulley (1) and id la  pulley. Wrap rhe a b l e  a n d  the uank pulley. then to the idler pulley ad back to the 
uank pulley. Continue the clble to the aft xcrion and irurill cable pul*p that w u e  moved. 

r To rig and d j u n  the rrim mechanism and clbla. refer to R r r l ~ p h  5-39. 

5-39. And Mjuument Of SobiLtor Trim kchaiam. 
a. To rig the subilaror nim syaem. d n w  the m m  cable. m n d n g  the cable drum u n d  approximately 

7 wnpr (PA-24-180. PA-24-250 and PA-2C260) or 8 wnps (PA-24400) rsnrin on the drum of the top 
vrin of m p r  

b. Within the furl*. draw the Forarard trim a b l e  fore or aft and connect the rumbuckla. Should it 
be necessary to wage a cable end before connecting rhe r a i n i n g  rumbuckle. srvmble the eye. thimble 
and d m e .  Connect the en& to the burel wirh t h m  or four threads D n w  the free cable end until it is 
tight, clamp the a b l e  so that it wil l  not &age the a b l e  or d p  back. Crank the trim a few d m a  to seat 
the a b l e  on the drum and pulleys. A+n draw the free end of the a b l e  to approximtely rhe rquired 
cable tension (refer t o  Table V-I). swage the d m c  to the a b l e  and r a c t  the a b l e  tendon. Cut off the 
remaining able. 

r Without turning rhe n'im drum. rocate rhc n'im rrm u n d  ,285 (PA-24-180, PA-2CZSO and 
PA-24-260) or ,210 inch (PA-24400) ain  between top of tbc drum housing and borrom of the u p p a  
screw nop. (Refer to Fipurc 5-10.) The crim drum and screw arc in neuml position. Connect nim screw 
and bellaank. 

d. Level subdator as d e v r i k d  in P w p h  5-35. Adjust the lubihtor  ub arm ao that the d n g  
edga  of subihtor u b  and lubihtor dig. Axemin  that there is one cabk m p  m u n i n g  and thm is no 
binding of cable or rumbuckla whcn the rrim is moved through i 5  full mvel. Rudjlur if necessary bv 
r m d n g  the uim rrxar and h m .  

e. Roct  the nabilrtor and u b  ar neutral and adjun the rrim indicator within the fuxlrge to read 
n c u d  by xrdng the wire at the r e u  of the fuxlage. 

Upon cornpledon of 111 inrrlllnrions and adjuamenu. before any flight 
tens, check that dl conmols are hooked up and rigged properly. 
rumbuckla, bolo, nc. arc dc t i cd .  and panels and p h t a  are secured. 

f. If the subilator cab is not w e d  wirh the neuual rtabilaror, disconnect the subilator tab acruaror 
rod (35) from the bellcrank (34) by m o v i n g  the cotter pin. csrrellated nut. washer and bolr Loosen jam 
nut and roure rod end beuing (33) until the m m  tab and nabilaror arc ahgned whcn the rod end bearing is 
in place. 

SURFACE CONTROLS 
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1. STOP BOLTS 
2. TRlM TAB INDICATOR ARM 
3. TRlM TAB CONTROL CABLE 
4. TRlM 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 fmgers. Try to turn the rod from side to side and rotate up 
and down. If the rod will not turn 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 a m  to the bellcrank at the rod end bearing with bolt, washer, castellated 
nut and cotter pin. With the stabilator in the neutral position, tum 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) twns.) 

5-40. Wrapping Stabilator W m  Drum. (Refer to Figure 5-10. Sketch D or G.) 

a. To wrap the trim d ~ m ,  ascertain that the screw and drum assembly is removed from the aircraft. 
b. Locate the center of the rear mm 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 9-114 (9.25) turns. the lower cable 
wraps up in a counterclockwise direction 9-114 (9.25) turns. Insert the drum into its frame (10). Insert trim 

I screw (1 1) 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: 8'15198 



PIPER C O M A N C H E  SERVICE M A N U A L  

TABLE V - l l  TROLIBLESHOOTING C H A R T  (SURFACE CONTROLS) 

ISSUED:  8/18/72 

Trouble 

S U R F A C E  CONTROLS 

Cause Remedy 

Lost motion between 
control wheel and 
aileron 

Resistance to control 
wheel rotation. 

Control wheeli not 
5ynchroni7ed 

Control wheels not 
hnri7ontal ujhen 
aileron5 are neutral 

A I L E R O N  CONTROL SYSTEM 

Cable tension too . . low 

Linkage loose or worn 

Broken pulley 

Cables not in place on 
pulleys 

System not lubricated 
properly 

Cable tension too high 

Control column hori- 
rontal chain im- 
properly adjusted 

Pulleys binding or rub- 
bing 

Cablec not in place on 
pulleys 

Cables crossed or 
routed incorrectly. 

Incorrect control 
column r igg~ng 

Incorrect rigging of 
aileron system 

Adjust cable tension- 
(Reier to Table 
V-l ) 

Check linkage and tight- 
en or replace 

Replace pulley 

Install cables correctly 
Check cable gualds 

Lubricate system (Re- 
fer to Lubrication 
Chart. Section II ) 

Adjust cable tension 
(Refer to Table V- l  ) 

Adjust chain (Refer t o  
Paragraph 5-7 ) 

Replace binding pulleys 
and ( o r  provide 

. clearance between 
pullevs and brackets 

Install cables correctly. 
Check cable guards 

Check routing o f  con- 
trol cables 

Rig in accordance with 
Paragraph 5-7 

Rig in accordance with 
Paragraph 5-  1 1 
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TABLE V.11. TROUBLISHCJUnNG CHART (SURFACE CONTROLS) (war) 

SURFACE CONTROLS 
ISSUED: 8/18/72 

1 T 

Troubk Cluc m 
( a m )  - 

Mjw in rccordu!ce 
wich Pangraph 
5-11, 

Mjun  in u c o r d ~ c c  
vichPvrsnph 
5-11. 

Q in uco&ce wich 
Pangraph 5.1 1. 

h g  in rccordance with 
Pangnph 5-11. 

-. 

- 
lncomcr aileron 

mvcl. 

Correct a h o n  mvd 
w n o r  be obtained 
by adjuairql bell- 
aank stops. 

Conpol wheel sops  
before conuol 
aufaca rach 
full mvcl. 

- 

AILERON COElTROL SYSTEM 

Ailemn comrol roda 
not r d j d  pmp 
erty. 

Ailaon beUcnnL s o p  
not adjdjuned 
pmpcrly. 

l n w m n  rilDiq of 
d a o n  cables. 
conrml wheel and 
conwl rod. 

lncomct r&iq be- 
I W ~  conml 
WM Ud COP 

POI & l a  
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TABLE V-11. TROWBLESHOOTMC CHART (SURFACE CONTROLS) (cont.) 

SURFACE CONTROLS 
ISSUED: 8/18/72 

Troubk Gu+ k m e d ~  

Turn switch on. 

Replace v l e n o r  
switch. 

Replace relay. 

Cheek pound conncc- 
tio h 

Chcck pound connec- 
no% 

Replace motor. 

lsolrte auu and rn 

pair. 

Turn switch on. 

Reset circuit breaker. 

. Replace wlecror 
switch. 

Replace d d m i v e  
witch. 

Replace flap solenoid. 

Check pound connec- 
tion. 

Isolate cause and r e  
pair. 

Flaps fad to extend 
or m c r  rhough 
flap solenoid acmam.  
(Motor circuit.) 

Flaps fail ro e n m d  
or rrmct. Flap xr 
lenoid d o a  not ac- 
mare. 
(Solenoid circuit.) 

FLAP COmnOL SY STFm 

,Master switch off. 

Defective flap sclecror 
switch. 

Defective flap motor 
circuit relay. 

Ground open fmm flap 
motor circuit relay. 

Ground open horn flap 
selector witch. 

Defective flap motor. 

Defective &it 

waing. 

Mrner switch off. 

Flap solenoid circuit 
b m k a  open. 

Ddecdve flap sc lmor  
switch. 

Ddecdve up or down 
limit witch. 

Defective flap solenoid 

Ground open fmm flap 
solenoid. 

Defecrivc circuit wiring. 
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TABLE V-ll TROUBLESHOOTIISG CHART (SURFACE COUTROLS) (cont.) 

Flaps. when retracted. 
exrend beyond normal 
fully retracted position 

Binding between track 
and rollers 

Remed! 
- 

Trouble 

Lubricate transmis>ion 
(Refer to Lubrica- 
lion Chart. Section 
1 1  ) 

Flaps ha\e erratic. 
sluggish or  retarded 
operation during ex- 
tension and retraction 

I Slipping or  stripped 
transmission 

F L A P  CO'VTROL SYSTEM (cont ) 

Cau\e 

Transmission nerds lu- 
brication 

Loose electrical con- 
nection 

Dirt. foreign material 
paint o r  damage to 
flap rollers and 
tracks 

Lack of lubrication. 

Improper lubricant 

Flaps retracted at 
higher airspeed than 
recommended for flap 
operation after being 
used for take-off 

Check for defectke 
pans  and replace 
if necessarv o r  
consult latest Piper ~. 

Service Letter S o  595 

Replace transmission I 
Check and repair elec- 

trical connections I 
Clean and lubricate ( i f  

applicable) or replace 
if necessary 

Steel rollers only After 
cleaning. lubricate per 
Lubrication Chart in 
Section I I  Nylon 
rollers must not be lu- 
bricated. but require 
periodic cleaning 

Refer to Lubrication Chart. 
Section 11. 

Refer to latest Piper 
S e n  ice Letter No 360 
and install K i t  \ o  
754 413 
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TABLE V-11. TROUBLESHOOTMC QiART (SURFACE CONTROLS) (conr) 

SURFACE CONTROLS 
ISSUED: 8/18/72 

hubk Cvue =mcdy 

No iadiadon of flap 
position on indi- 
m r .  

Flap indicator shows 
flaps down when they 
ale up. 

Flrps fad ro rcmcr 
cornpicrely. 

Flrps do not a t m d  
complcrcly. 

Flap on one side fails 
to opmrc. 

FLAP CONTROL SYSTEM ( w n r )  

Def-e iediamr unit  

M a  unir nor ldjuncd 
P ~ P ~ Y .  

baKdrr ririn(. 

htaa switch off. 

Circuit b d c r  open. 

knda unir gmund open. 

Mechanical linkage b e  
- v d q k r m  
and m m i n c r .  bmkcn 
or diaconnencd. 

Tnnnnirra inopnrive. 

Incomplete ground. 

Up limit switch incor 
r e d y  d juaed .  

Down limit Nlirch in- 
corrcdy adjuacd. 

Bmkm control cable. 

- 

R e p h  i n d i ~ t o r  unit. 

Adjua d c r  unir in 
rcco&cc Wih 

P+nsnph 5-19 or 
5-23. 

Check md repair 
wiring. 

Turn switch on. 

Roer circuit breaker. 

Check ground connec 
d o h  

Check and repair. 

Repkc.  

. Check ground connecdons 
at mnsnicrer under 
fur m t .  

Adjust flap in accor 
dmcc wirh P a q n p h  
5-19 or 5-23. 

Adjurr in accordance 
with P q p h  5-19 
or 5-23. 

Repair or replace 
control able. 
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T A B U  V-11. TROUBUSHOOlTNt Q i M T  (SURFACE CONTROLS) (coot.) 

SURFACE CONTROLS 
ISSUED: 811 8/72 

Troubie I c.ur R = = e  

Flaps not rynchmnpcd 
or fad to fit 
evenly when re 
m d .  

Sluggish or reurded 
b p  r r m n i o n .  

Flap a c r u s ~ g  yam 
fiilr ro shutaff  when 
flaps arc full up or  
full down. 

Right t l q  fads t o  I d  
when in the rcmcted 
poainon. 

FLAP CONTROL SYSTEM (ant . )  

l n a m c t  *. 

W a k  r emaion  spring 
(PA-LCISO up to Serial 
24-344  inclusive). 

The l i l t  swirchn ire 
our of Ldjuxment 

Flap maw able h u  
iwfic ienr  slack. 

Spring on flap locking 
mechanism bmkm. 

Ri in accordmrr with 
P v p h  5-19 or 
5-23. 

R c f n  to Piper Service 
Lmer No. 395 and 
h d  spring No. 
83 302-54. 

R e m  limit witches. 
(Refer to p-ph 
5-19 or 5-23.) 

Rcrig up lock cable. 
(Refer to pangnph 
5-19 or 5-23.) 

Replace spring. 

1 
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TABLE V-11. TROUBLESHOOTING QIART (SURPACI CONTROLS) (COEL) 

S U R F A C E  C O N T R O L S  
ISSUED: 8 / 1 8 / 7 2  

Trouble C.ur W c d y  

Lorr modon between 
rudder p& and 
ludder. 

Excmive rairtance 
ro rudder pedal 
rnwemen~ 

RUDDER CONTROL SYSTEM 

Gblc  tension tou low. 

Bmka pulley. 

Bolu amchmg bellarnk 
to rudder uc loox. 

System not lubriurcd 
P ~ F ~ Y .  

Ruddu pedal torque 
rube baring bloclu 
in need of lubri- 
cation 

Cable tension roo high. 

Pulleys binding or rut- 
bing. 

G b l a  nor in place on 
pulleys. 

Cabla c r d  or 
routed incorrectly. 

Adjust a b l e  tension 
Table V-1 and Pan-  
p%ph 5-25. 

Rcphct pulley. 

Tahtcn bdluank bolo. 

Lub~icrrc system. (Re- 
fer to Lubriauon 
Chart. Smion  11.) 

Lubricate roquc tube 
bearing blocks. 
Conrult Lubriation 
Chm. Section 11. 

Adjua a b l e  tension per 
P-ph 5-27 
and Table V-I. 

Replace binding pulleys 
andlor provide 
clearance bmwecn 
pulleys and bnckea.  

l r u d l  ab le r  correctly. 
Check cable guards. 

Check routing of control 
ublcs. 
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TABLE v-n. TRouswnoormc CHART (SURPACE CONTROLS) (-L) 

SURFACE CONTROLS 
ISSUED: BHW2 

Rcmdy Tmubk CMC 

Rudder ped.lr not 
mad when rudda 
is mcunlined. 

l n c o m n  rudder 
mvd. 

RUDDER CONTROL SYSTEM (corn.) 

Ruddcr cabla in& 
recrly riared. 

Rudda beUcnnL s o p  
incomcrly a d j u d .  

Nose wheel comrrrr 
sops  before rudder. 

. 

Rig in rcconbna mth 
P v p h  5-27. 

Ri# in r c c o h a  with 
Prrylph 5-27. 

Rig in vcordurcc with 
Pangnph 5-27. 
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TABLE V-11. TROUBLESHOOTING QIART (SURf'AIX CONTROLS) (cmL) 

SURFACE CONTROLS 
ISSUED: 8/18/72 

Troubk Cvlr h& 

L a r  mocion bemn 
control whcd 
and l u b i o r .  

Ruimncc to n rbh ro r  
conml mavemcn~ 

. 
Incorrect stabilrtor 

mvd.  

Correct subilrror 
mvel cannot 
be obtained bv 
adjusting xop 
boln. 

STMlLAmR CONTROL SYSTEM 

Gblc  tension too low. 

Broken pulley. 

Cable nor in plrce on 
pulleys. 

S y a m  noc lubricated 
P ' o ~ Y .  

Gble  remion too high. 

Pulleys binding or rub- 
bing. 

Cables nor in place on 
P ~ W .  

Cables cmucd or 
routed incomcdv. 

Subihror s o p  bolu 
incurrecrlv adjusted. 

Subiktor u b l a  incor- 
rmlv  rigaed. 

Adjuat cable tension per 
Table V-I. 

Replace pulley. 

Inrull a b l a  c o d y .  

Lubriate system. (Refer 
to Lubriation 
Chur. S h o n  11.) 

Adjust cable remion p 
Table V-I. 

Replace bindim# pulleys 
mdlor praridt 
clearance bmveen 
pulleys and brackerr 

lnsd a b l e  correctly. 

Chec! coudns of conuol 
cables. 

Adjust no? xrws pcr 
P a n g n p h  5-15 

Ri cables in accor 
dmce with Pam 
graph 5-35. 
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TABLE V-n. TROMLESHOOTMC CHART (SURFACE CONTROLS) (ooar) 

SURFACE CONTROLS 
ISSUED: UlW72 

Trouble Cuuc 

Lan modon between 
uim control handle. 

- 
Trim coneml handle 

moms with exceuive 
rsiuance. 

Trim tab faih ro 
mch full mvel. 

. 

STABLLATOR TRlM CONTROL 

Cable tension t w  lor .  

Cabln not in place on 
P ~ Y *  

Broken pulley. 

Linkage loox or worn. 

S y a m  not lubriaced 
Pm@y. 

Cable leadon roo high. 

Pulleys binding or rub- 
bing. 

Cabla not in place on 
pulleys. 

Trim cab hinge binding. 

Cabla c r d  or 
routed incorrectly. 

System incorrccdy rig 
F d .  

Trim drum incorrectly 
wrapped. 

SYSTEM - 

. 
Adjust in accordma 

wim Table V-I. 

I d  a b l n  according 
to P ~ r g n p h  5-38. 

Replace pulley. 

Qleck linluge and tight- 
rn or mplue. 

Lubricate paem. (Re- 
fn to Lubrication 
Chart. Section 11. 

Mjun in accordrnce 
with Table v-1. 

Replace b i n d i i  pulley. 
Provide d a n n c e  
becarem pulleys and 
brukrn. 

R c k  to m p h s  
5-38. 

Lubricate hinge. If 
necaury, replace. 

Check routing of con- 
aol  cabla. 

Check vldlor adjust 
rigpng per Pan- 
graph 5-39 

Check and/or tdjua 
ngging per Pan- 
graph 5-40. 
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TABLE V-11. TROUBLESHOOTD(C CHART (SURFACE CONTROLS) (coot.) 

SURFACE CONTROLS 
ISSUED: 8/18/72 

Troubk Cause Remedy 

Trim indimor fails 
ro indiare c o n m  
rrim poddon. 

Trim indicator fails 
ro indiare any 
movemenr. 

. 

STABILITOR TRlM CONTROL SYSTEM 

Trim indimor nor 
properly adjusted. 

Trim indiator wire 
broken. 

Trim indicator wim 
broken. 

Broken indiaror tension 
spring. 

Forward trim pulley 
slippi- when mnk 
b turned. 

( an t . )  . 

Adjua in accordance 
with P v r g r p h  5-39 

Replace w e .  

Replace wire. 

Replace spring. 

Cl~eck for oil or  
pax or l o w  
ab le r  and tighten 
in accordma with 
Table V-I. 

- - 
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AILERON BELLCRANK TOOL I 

Figure 5-13. Special Fabricated Tools (Sheet I of 3) 

rCE CONTROLS 
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I 

I 

Figure 5-13. Special Fabricated Tools (Sheet 3 of 3) 

SURFACE CONTROLS 
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Figure 5-13. Special Fabricated Tools (Sheet 2 of 3) 
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LANDING GEAR AND BRAKE SYSTEM 
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LANDING C P U t  AND BIUKE SYSTEM 

61. Inuoducrion. Conained in rhb -ion arc insrmcrionr for p o u b i a h o o ~ ,  overhaul, inspection and 
adjustment of the PA-24-180. PA-2C250. PA-24-260 and PA-2- landiq  #err. Ianduq g e u  nmcfion 
system m d  bnke  lyncm. A h ,  adjunmeno for rhe dernicrl safety, down limit. up limit and wuning 
nvitcher. 

6-2. Dacripcioa The PA-24 Conunche uicycle landiq gcu system u m airail oleo type unit dut is 
elecnicdly opented. fully r r i M l b l e  wirh rhe nose ~ u r  mmxiq aft into the n o x  xcrioo and the main 
gcu mnctirg inboard into rhe wing. Ceu doon opaated by geu movement p d y  cover the g e u  when 
reomcd .  

The retraction mechanism consisu of an elecpic motor and uansmiwion assembly, torque rube 
assembly, purhpull u b l a  to each main gar and r push-pull mbe to rhc nose gar .  Limit switchn uc 
inaJ lcd  in the Iyarm to cut off rhe mPrmiuion motor when rhe gar u fully encoded or  rcmcocd. T h e v  
rracha dm openrr g a r  indicator li#o in che d m .  T o  p r n e t  the gear from mmctkg while the 
airplane is on the pound. an a n d ~ C I i 0 n  yfcy witch loaced on the left uuin gear will not allow the 

to rrmn u n d  w a h t  off rhe g a r  h u  allowed the saut t o  encnd  to arithin r h r c e q w m  of an inch 
of full enension. When rhe nmifold pmsure u reduced below LO to 12 inches d the l a n d i i  gear is not 
down and locked, a warabq horn d sound. In the coc lp i~ ,  l o a d  berareen the pilot 1~15, under the 
floor pmcl. is an extension handle wcd ro mvrwlly extend rhe landing g a r  while in flight should n 
k c o m e  necaury. A h .  it may k wcd m extend md remn rhc g e u  r h c n  the airplane is on jack. 

The b n k a  are hydrruliully anvated by one m m  cylinder on rhe a r l y  models and individual master 
a 

cylinders mounted on the left (opnonal on the right: set of rudder pedah on the Lare models. A reservoir, 
locatcd on the forward side of the firmall. supplies hydraulic fluid ro rhc muter cylinder. From the 
cylinder the fluid is routed through liam and h o s e  to a pukmg brake d v e  loured under rhe floor panel in 
fmnr of the left pilot's rut on the d y  models. or on rhe mlrrer cylinders of late models. The tluid is then 
directed to rhe brake luembl ia  on a c h  main lmdrng g a r .  The b n k a  u e  xlf.adjurnng. sde-disc .  single 
housing, double piston u u m b l i a .  To operate rbe b n k a .  pull che brake lever back on the early models and 
apply toe p rnnvc  to rhe top of the b n k e  p d d s  on the late model. The parking brake may be actuated bv 
applying the brakes and pulling out the puking bnke handle. To release the puking brzke. apply rhc 
brakes and push in on the parking brake handle. 

6 3 .  Tmublahoofiug. Troubles peculiv ro the Ian* g a r  system arc lined in Table VI-I1 at the back 
of this section, dong with theu probable causa and'suegmed remedies. When rroublcshoormg, check the 
power supply and ground of the items dfected. If no oouble is found. the trouble probably erisrs inside 
individud piecu of equipment. 

LANDING GEAR AND B R A K E  SYSTEM 
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6-5 Nose Landing Gear. 

6-6 Disassernbl? Of Nose Gear Oleo. (PA-74-180 and PA-24-30. Serial Nos 24-1 to 24-214 incluri\e I 
(Refer to Figure 6-1 ) The nose gear oleo assembly ma)' be remo\ed and disassembled from the gear (~ l co  
housing u l t h  thc gear remoled from or installed on the airplane 

a Place the airplane on jacks (Refer to .lacking. Section II ) 
b Place a drip pan under the gear t o  catch *pillage 
c Remove the air and fluid from the oleo T o  do this. depress the air vahe core pin (4) until Ytrut 

prehrure ha5 diminished. remove the filler plug (51. and with a rmall hose siphon as much hhdraulic l luid 
f rom the strut as pohsible 

d T o  rcmove the piston tube ashembl! (12) from the oleo housing (3). remo\e the upper (131 and 
lower ( 15) torque link connecting bolt assembly (14) and separate the links Xote the upper and lower torque 
links and the number o f  spacer washer between the two links 

e Compress the piston tube 112). reach up along the tube and release the snap ring (31) from the 
annular slot at the bottom o f  the oleo housing 

f Pul l  the piston tube with component parts from the cylinder housing 
g The piston tube components may be removed by reaching in  the tube and pushing out the upper 

hearing retainer pins (24) Slide off the upper bearing ( 2 5 ) .  spacer(2h). lower bearing(27) with inner and outer 
"0" ring, (34 and 28). wiper (29). washer (30) and snap r ing (31). 

h To remo\e the orifice tube (21) from the oleo housing. remove the locknut ( I )  and washer ( 2 )  rrom 
the top o f  the housing Draw the tube wi th  "0" r ing (20) and back-up washer (19) from the housing 

i The oriiice plate (22) i s  remo\ed from the bottom of the orifice tube by releasing thc snap ring 
(23) that hold\ the plate in position 

i T o  remoLe the piston tube plug (32) with "0" ring (33) located in the lower end of the tube. remo\e 
the bolt ii\\embly and insert a rod up through the hole in the body o f  the fork (18). pushing the plug out 
through the top o i  the tube 

e 
i. 
.- .. 6-7 Cleaning. Inspection And Repair Of Nose Gear Oleo. 

a CIcan a l l  parts with a suitable quick drying type cleaning solvent 
b Inspect the landing gear oleo assembly component for the following 

I Rearing and bushingr io r  excess wear. corrosion. scratches and overall damage 
Z Retain~ng pins for wear and damage 
7 L.ocL rings for crack\. burrs. etc 
4 C!.linder and orifice tube for corrosion. scratches. nicks and excess wear 
5 Orifice plate for holc restriction 
h Fork tube for corrosion. scratches. nicks. dents and misalignment 
7 Air \a l \e general condition 
X Worn or broken turning l imi t  \top\ 

ZOTE 

I f  the no\e \\heel turning limit stops are found broken or ha\e been 
broken in the pa,[. the entire sxstcm including the Collow~ng items 
bhould he checked to insure proper rudder action and condition. 
(a)  Check rudder hinges. pulleys and pulley brackets 
(b )  Chcck ruddcr rigging and cable tenrlon per instructions in 

Section V o f  thi* manual 
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C. 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 

6-8. Assembly olNose 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 pans  are cleaned and inspected. 
b. T o  install the piston tube plug (32), first lubricate the tube plug and "0" ring (33) with hydraulic 

fluid (MIL-H-5606). and install the"OWring 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(l2) 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. T o  assemble the components of the orifice tube (ZI), insert the orifice plate(22) into the bottom of 
the tube and secure with snap ring (23). Lubricate and install "0" ring (20) and back-up washer (19) on the 
upper end of the tube. 

e. Insert the orifice tube(2I) in the oleo housing(3). Wjth the end ofthe tubeexposed through the top 
of the housing, install washer (2) and locknut (I). Tighten locknut only fmger tight at this time. 

f. Assemble the components of the piston tube (12) onthe tube by placing, inorder,thesnap ring(3I). 
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(I2). Carefully insert the tubeassembly intothe 
housing, guiding the orifice tube (21) into the piston tube until the snap ring(3l) can be installed in the annular 
slot a t  the lower end of the housing. 

h. At the top of the housing, tighten the orifice tube locknut (I).  
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 I links d o  not restrict travel in thecompressed position. The weight ofthe gear wheel and fork should allow the 

strut to extend. 
m. Service the oleo strut with fluid and air. (Refer to Oleo Struts, Section 11.) 
n. Check the nose gear alignment (refer to paragraph 6-16) and gear operation. 
o. Adjust the shimmy dampener collar by means of its washers to giveagood firm fit. Ifthecollar is too 

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. 

LANDING GEAR AND BRAKE SYSTEM 
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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. 

LANDING GEAR AND BRAKE SYSTEM 
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6-9. Disassembly of Nose Gear Oleo. (PA-24-180 and PA-24-250, Serial Nos. 24-21 5 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 onjacks. (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(2l) and with a small hose siphon asmuch hydraulic fluid from 
the strut as possible. 

d. To  remove the complete cylinder and fork assembly from the oleo housing(lO), cut the safety wire 
(6) a t  the top of the unit and remove the cap bolts(7) that attach the steeringarm (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. 

I. Release and remove the snap ring (19) at the top ofthe housing(l0) and pull the complete c cr 
(33) and fork assembly ( 17) from the bottom ofthe 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 I )  by removing the link connecting bolt assembly (3) and then separate the two links. 

I 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 a t  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 innerand outer 
"0" 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. 

I. 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. 

1 
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m. To m o v e  the pinon ~ b c  plug (37) with "0" ring (36) l oa ted  in the l o r n  end of the plnon 
cube. remok the bolt -bly (15) and invrr a rod up rhrough the hole io the body of rbc fork (17). Push 
the plug out thmugh the top of the rube. 

6 1 0 .  C*.ning. 1-00 And Re@ Of N o r  Gcn O h .  
a. C l a n  ril p u u  wirh a suitable dry y p c  claoing Glwnt.  
b. Io$pcpen the Lnding pu oleo -bly component for the following: 

1. Bannp and burhinp for excnr  wear. corrosion. ~ t c h a  and o v d  damage. 
2. Rcuining pim for wear and damage. 
3. Lock r i n p  for UAS. bum.  erc. 
4. C y h d e r  a d  oritice mbc for corrosion. scmtcha. n idu and e x m a  w a r .  
5. Upper m d  lower c y b d a  bushig, loose or m i n g  in cylinder. 
6. Orifice place for bole ma icdon .  
7. Fork cube for corrosion. aaatcha .  nicks, deou ~d murli(punent. 
8. Air n l v e  pad condition. 

c. Repair of the oleo u limited to nnmthing our minor x r u c h u ,  n idu and dcnu and repllccmcnt of 

P-. 
d. Individual replacement of the wiper scrip m y  be accomplished per innntcdons p n n  in p u ~ g n p h  

6 4 .  

6 1 1 .  APcmbly Of Nor Gar O h .  (PA-24-180 and PA-24-250. Said NOS. 24-215 and up; PA-24260 
and P A - 2 W . )  (Rder to F i p z  62. )  

a. Asamin rtut p~ uc claned and inspected. 
b. To i d  the pmon Nbe plug (37). fun l u b r i u u  the Nbe plug and "0" ring (36) with hydraulic 

fluid (MILH-5606), and 1111nll the "0" nng on rhe plug. Lubricate the inside wall of the piaton cube (35). 
i n x n  rbe plug into rhc top of the rube and push it to the fork end. Al* the bolt holu  of the fork (17). 
 be and plug. and i n d  bolt (CT) (15) with wuhcn  (51) and nut (30). (If a new  be (35) is to be 
d l e d  that has not been drilled, press the   be into rhe fork puton housing (17) unnl it bonoms. Using 
the bolt ho le  in the fork body as a pi&, dnll a pdot hole and reun to 0.23010.252 thmugh each side of 
the =be wall. Remove b u m  from the i n d c  of rbe rube and flush che &be w r h  a suitable mivent to 
remove all m d  pmicla . )  

c. If desired, cement a cork in the hole in the bonorn of the fork body to prevent din  from enrenng 
berwecn the fork and rube. 

d. To assemble the componenn of the orificc  be (34). inxn the onfice plate (40) into the bonom 
of the Nbe, and xcurc wirh the snap ring (41). Lubricate and ia,cdJ the "0" ring (38) on the upper end of 
the Nbe. I d  riog (39) (PA-24400 only) on the lower end of the mbc. 

e. lnwn the orifice rube (34) up through the bonorn of the cylinder (33:. With the rube exposed 
through the top of the cyhder ,  install the lcxk waaher (24) and inxn roll pm (23) through the !ock wuhcr 
mro the cylinder. l n d  the  be locknut (22) only fmgu nght u rhia cine. 

f. The fork (17) and ~ b c  (35) assembly m y  be uvmbled by installing the Nbe components on the 
Nbe. In order slide onto the tube. the snap nnq (49). washer (48). lower b a n q  (44) wirh inner and outer 
"0" r ink (45 and 46) and upper beuinqr (43). A l q  the lock pin holes in the upper bevlng with the pm 
holes m the puton mbe (35) and install plns (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 t 
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. 
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 I )  and !hen 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 1 
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. install the 

cylinder into the oleo housing and secure with snap ring (19). 
1. At the 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 MS2099SC40 wire (6). 
m. Instau 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 11.) 
o. Compress and extend the strut several times to ascertain that thestrut will operate freely and torque I links d o  not restrict travel in the compressed position. The weight ofthe gear wheel and fork should allow the 

strut to extend. 
p. Service the oleo strut with fluid and air. (Refer to Oleo Struts, Section 11.) 
q. Check the nose gear for alignment (refer to paragraph 6-16) and gear operation. 

6-12. Removal of Nose Lmding 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 

bolt(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. 

I. Remove strut assembly and drag links from wheel well. 

LANDING GAER AND BRAKE SYST A 
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1 TOROUE LINK. LOWER 
2 SPACER WASHER 
3 BOLT ASSEMBLY 
4 TOROUE LINK. UPPER 
5 BOLT ASSEMBLY 
6 SAFETY WIRE 
7 CAP BOLT ~ 

8 AIR VALVE 
9 STEERING BUSHING ASSEMBLY 

10 OLEO STRUT HOUSING 
1 1  BOLT ASSEMBLY 
12 MOUNTING BRACKET ASSEMBLY 
13 SHIMMY DAMPENER 
14 PISTON TUBE 
15 BOLT ASSEMBLY 
16 BOLT ASSEMBLY 

I 17 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 
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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 

I 
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16 BOLT ASSEMBLY 
16  BOLT ASSEMBLY 
17  FORK ASSEMBLY 
34 ORIFICE TUBE 44 BEARING. LOWER PISTON TUBE 
36 PISTON TUBE 45 "0" RING 
38 "0" RING. PISTON TUBE PLUG 46 "0" RING 
37 PLUG. PISTON TUBE 47 WIPER STRIP 
3 8  "0" RING. ORIFICE TUBE 48 WASHER 
3 9  RING. ORIFICE TUBE (PA-24-4Wl 49 SNAP RING 
40 ORIFICE PLATE 50 N V I  
41 SNAP RING 51 WASHER 
42  PIN. BEARING RElAlNlNG 
43 BEARING. UPPER PISTON TUBE 
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1 7 CAP BOLT 1 
1 0  OLEO STRUT HOUSING 
18 ALIGNER GAUGE 

28 BUSHING. STEERING 

19 SNAP RING 
27 BUSHING. STEERING 

2 0  BUSHING. UPPER 
28 STEERING ARM 

21 FILLER VALVE 
29  NUT 

22 NUT. ORIFICE TUBE 
3 0  COTTER PIN 

23  PIN, LOCK 
31 BUSHING. TRUNNION 

24 WASHER. LOCK 
32 BUSHING. LOWER 

25 BOLT 
33 OLEO CYLINDER 

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 bellcrank (13) and aligner guide ( I  I )  may be removed by removing nuts. washers a 
bolts securing the steering rods ( 15 and 16) to the bellcrank. the nut. washer and bolt securing the aligner gu 

mount 
tang to its bracket and the nut. washer. bolt and bushing securing the steering bellcrank to the landing gear 

6-13 Cleaning, Inspection And Repair Of Nose Landing Gear. 
a. Clean all pans with a suitable dry type cleaning solcent. 
b Inspect the gear components for the following unfavorable conditions 

I 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 seniceable limits (Refer to Table VI-IV ) 
4. Check the general condition of limit switch and i t s  actuator. wiring for fraying. and poor 

connection or conditions that may lead to failure 

I 
5 Check all polished surfaces lor 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) i s  187 + 062 - 00 of an inch below the straight edge This check 
may be conducted on a surface table usinga surface gauge Ifthedraglinks are not within thegiven tolerances. 
replace on or both dras links 

c The shimmy dampener requires no serkice other than routine inspection In  case o l  damage or 
malfunction. the dampener should be replaced rather than repaired 

d Repair to  the landing gear i s  limited to reconditioning of pans. such as replacing bearings and 
bushines. smoothine out minor nicks and scratches. and replacement of pans. - - 
6-14 Installation Of Nose Landing Gear. (Refer to Figure 6-3 ) 

NOTE 

When assembling any unils of the landing gear. 1ub;icate bearings. 
bushings. and friction surfaces with the proper lubricant as des- 
scribed in the Lubrication Chart. Section 11. 

a. Install the steering bellcrank and aligner assembly as follows 
I Attach the steering bellcrank ( 13) and aligner assembly ( I  I) 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 bellcrank with bolts. 

washers and nuts 1 b The landing gear oleo housing ( 5 )  may be installed as follows 
I 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 ,  Install 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 attacheacharm 
ro the fitting with bolts (9 and 20). washers and nuts D o  not safety attachment bolts until after the adjustment 
o l  the drag links has been completed 

3 Extend and retract the gear to determine that the screw head of the aligner roller ( I  I) clears 
the inside web of the aligner gu~de (6)  

REVISED: 4/10/81 
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c. The drag links md downlock spnng(s) m y  bc inarllcd u f o h r  
1. A s n  r h u  the u p p a  (18 d 28) ud Iowa (34 ud 35) dng lkh uc -bled. md 

through uavel of the links u checked accordiq to p . n p . p h  613 .  U o w  rhe d n g  link cmu b n a  (30) to 
remain low until the adjustment of che Links u c o m p l d  

2. Aroch rhe upper d q  li& (18 d 28) to the erginc m a m t  mpporr, a t  the firnnll. with 
boia (221, w u h a .  nuu  and coocr pins. l N p l l  spacer v u h m  (21). nor to a c e d  r r o ,  becaem h e  I& 
d n #  link (211) ud amchmcnr firciq to uuin ufficicnt c l a n a c e  between dcvu (27) and tudyc 

3. Attach the Iowa dng lkh (34 d 35) to rhe strut housing (5) uring bolt. Do not secure bolt 
with d m ,  nut ud corrcr pin until lfta d j u s n c n r  of d z q  Linlu 

4. Check adjutanent of drag I& to d a m n i n e  that rhey lock u inmucud in pangmph 615.  
5. Secure the d n g  link uus b n a  (30) ud safety mmhiq n u a  of che amchmcnt b o l a  
6. C o n n m  the dovnlock spnnl(s) (33) 'brmn the on the g a r  h o w  and link 

b n c r  P i p c r K i r 7 6 1 0 8 2 ~ d b e ~  
d. lnsull rhe g a r  down limit switch (29 or 43) on i a  mountirp bra&= on rhe left dn# linka a d  

adjust u given in p v y n p h  653. 
r Arueh rhc end kvuy of rhe rrmcdon.purh-pdl md (25) to che d q  link drvir (27) using bolt 

(26). wnho and nut. The h s d  of [be bolt (26) with rhe counreramnk porcion ir to chc I& or  ourboard. 
A h .  check adjuammt of both the dmg link clevis and the push-pull rod u given in p q p h  6-36. 

f. Check +Liprmcnt of the nose ludirp g a r  p a  p a n p p h  616 .  
g. I d  h e  bottom c o d  lad air intake hma. 
h. Connect and d j u  chegar  door p a  m p h  6 1 7  or p-ph 6 2 2  

6-13. A d w r  O I N o r  Ger D q  Liab (Refer to F i p m  63.) 
r To adjun drag links. fnn remove the b m o m  c o d  by disconnecting che n a .  gcu door actuating 

rod, rir inrake h o r a  a t  the bonom cowl and w o n a s  amchirql l a ~ n  
b. P l v e  the airplane on juk (Refer to J a c k q .  Section 11.) 
r Dirconnm chc m n . m o n  push-pull rod (25) u the left drq link (28) by fm rmrcring the gar 

enough to 2 1 i  the connunng bok of rhc pushpull rod and drq link clevu (27) wirh the one inch hole in 
the adjacent loqirudirvl channd ud r h m  removing the nut. h a  a d  bolt (26). 

d. Remove the doamlock spriMs) (33) from between the g a r  housirql(3) and dng link mu bncc 
(30) by removing the nur(s). w u h d s )  ud balds) ch.t secure the s p r q  link(s) to rhe cross bnce. 

e. Loom dmg link mm bnce amching bola enough to allow the bnce  freedom to route  but not 
u p a n t e  from either d n g  link. 

f. Check that t h a c  u no acea w a r  in rhe bushings and bola of the drq link uumblv. 
g. h v a u i n  that when rhe u p p n  and l o r n  d n g  links are -bled. the t h m u b  m*cl of the links is 

within the limiu given in pua#nph 6-13. 
h. E n d  and rrrnn the nose gar m t n u d y  to check that ach link u v m b l y  lodu simuluneously 

and independently of a c h  ocha. Should one or  borh links not lock as required. a d j u m e n a  may be made 
u follows: 

Polloring adjumnmt to any of cbe rhree g a r s  in which che corn01 
mba l rod  w a e  disconnected wizh rhe a i d  on jacks, rhe m n m i s i o n  
d i u o n d .  rrcrrrin r h r  aU & r e  g a r  d n g  Mu go over c c m a  md 
lock a t  tbe same dme independently of a c h  ocha.  
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1 LOWER TORQUE LINK 23 SHIMS 
2 BOLT ASSEMBLY 24 TANG 
3 SHIM WASHERS 25 PUSH-PULL ROD 
4 UPPER TORQUE UNK 26 BOLT. COUNTER SUNK 
5 OLEO STRUT HOUSING 27 CLEVIS. DRAG LINK 
6 ALIGNER GUIDE 28 UPPER DRAG LINK. LEFT 
7 STRUT FILLER VALVE 29 DOWN LIMIT SWITCH. U T E  
8 SPACER WASHERS 30 CROSS BRACE, DRAG LINK 
9 BOLT ASSEMBLY 31 AITACHMENT LINK. SPRING 

10 STEERING ARM 32 PNOT BOLT. DRAG LINK 
11 AUGNER ROLLER 33 DOWN LOCK SPRINGS 

" 12 BUSHING. STEERING ARM 34 LOWER DRAG LINK. LEFT 
13 STEERING BELLCRANK 35 LOWER DRAG LINK. RIGHT 
14 BOLT ASSEMBLY 36  SPACER WASHER ' 15 STEERING ROD. RIGHT 37 SHIMMY DAMPENER 
16 STEERING ROD. LEFT 38 FORK TUBE 
17 LANDING GEAR MOUNT 39 FORK ASSEMBLY 
18 UPPER DRAG LINK. RIGHT 40 l lRE 
19 SPACER WASHER 41 WHEEL 
20  BOLT ASSEMBLY 42 AXLE NUT 
21 SPACER WASHER 
22 BOLT ASSEMBLY 

Figure 6-3. Nose Landing Gear I n s t a l l a t i o n  

LANDING GEAR A N D  BRAKE SYSTEM 
REVISED: 4/10/81 



PIPER COMANCHE SERVICE MANUAL 

SKETCH A 

M S  

0.187+.062-.OO 

0.187+.062~00 

EARLY - 

DUAL SPRING INSTL. 
PIPER K IT  761 082 

18 UPPER DRAG LINK, RIGHT 
19 SPACER WASHERS 
20 BOLT ASSEMBLY 
28 UPPER DRAG LINK. LEFT 
29 DOWN LIMIT SWITCH. LATE 
3 0  CROSS BRACE. DRAG LINK 
32 PIVOT BOLT. DRAG LINK 
33 DOWN LOCK SPRINGS 
34 LOWER DRAG LINK. LEFT 
35 LOWER DRAG LINK. RIGHT 
43 DOWN LIMIT SWITCH. EARLY 
44 REINFORCEMENT PLATE 

PA-24 & PA-24-250 SERIAL NOS 
SKETCH A 24-1 TO 24.922 INCL (1. 24.924 TO 

24-3225 INCL 

Figure 6-3. Nose Landing Gear Installation (cont.) 
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I First. check to determine that the oleo housing is not restricted from swinging far  en0 
forward as a result of the steering a rm roller bushing (12) pressing against the steering bellcrank ( 131. 
preventing one o r  both links from dropping into the locked position Should the roller bushing intrrf 
remove the bushings until alter adjustment is completed. 

d 
2 T o  check for correct adjustment of forward drag link attachment fittings. proceed as  follous 

(a )  Remove the cotter pin. nut and washer from the bolt attaching the lower drag links134 
and 35) to  the strut housing 

( b )  T o  determine that the bolt is a slip kt. slide it back and forth th;ough the fittings 
(c)  Remove the bolt and  swing the drag links up and down along the sides ol ' thestru[ 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 )  I f  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) 5hould be installed 
between the drag link and  strut fitting A maximum of two washers are allowed on either side of the strut 
filling. 

( With the drag links and strut housing adjusted for properclearanceofthe lower drag link 
attachment fittings. and  the attaching bolt is a slip fit. secure the bolt with washer. nut and cotter pin 

(g)  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 S 
21820-02: 0.020. P N 2182043 and 0 0.12. P N  21820-04 can be installed or  removed. as required. betueen 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 a n  inch 

( i )  Remove or  add shims at the forwardcabin bulkhead on thesame side as the drag link that 
is binding. 

( j )  Each time a shim is removed or added. the lower d r i g  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 cimultaneou,ly 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 si7e 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 t o  Paragraph 6-56)  

ISSUED: 8/18/72 
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Figure 6-4. Figure 6-5. 
Clamping Rudder Pedal in Neutral Position Rudder Pedals at Neutral Angle 

6-1 6. Alignment of Nose Lsndlng Gear. 

a. With no load on the nose wheel, make sure no gaps exist at the points where the steering arm 
I 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., PM 14976-21; ,812 dia., P/N 14976-102; ,750 dia., P/N 14976-13; 1.00 
dia.. P/N 141 75-1 13) to obtain proper adjustment. 

b. Two methods of aligning the nose landing gear are as follows: . 
1. Chalk L i e  Method: 

(a) Place the airplane on a hard level surface and place on jacks. (Refer to Jacking, Section n.) 
(b) Install the plumb bob attachment tool on the fonuad 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 N), 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. 

(0 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 64. INSTALLATION OF PLUMB BOB AllACHMENT 
TOOL AND ALIGNMENT JIG 

2. Jig Mcrhod: 
(Flbriclte a j& .rrd plumb bob amcbmcnt tool conforming to a p ~ n ~ i a ~ i ~ n r  e n  in F i y m  6 3 8  

and 639. )  
(a) Arucb r plumb ro the plumb bob amchment tool md iasd tool on the forward edge of 

the Iowa fm wdl kqe, or  on the two now gear bnce  tuba u ahown in Figure 6-5. 
(b) A m c b  rlr(plurg jig to the car  of the nose wheel at the u l e  rc shown in Figure 6-6. 
(c) Awcruin char the airplane is lamally level. (Refer to L e v c h ~ .  Secrion 11.) 
(d) Turn the nose whul  vntil the center line marked on the jig +a with the plumb bob. 

With the rudder pedals clamped in ncuml  posiuon (refer to Figure 64). adjust the rod ends of each now 
g e u  arming rod to podrion the cockpit rudda pedals fore and aft. The cen ta  l i e  of the rudder pedals is 
13 d e g r m  aft of the v m i u l  position (refer to Figure 6-5) with the airpiure Lml. Place a bubble prournor 
q a h r  the pedal steering tube w check this angle. Do not attempt to o d e  ad~uatmenu by means of one 
bearing but divide the adjunment be- the rod a d  be* at u c h  end of the rod. A threciqhrhr inch 
minimum h a d  en(pgcmmr must be held. 

(e) Check nose geu seering for 20 d g m  maximum nghr and leh by turning the jig md 
wheel to the nght and left while ob- that the 20 d g m  d s  with the plumb bob. 

6-17. Now Car Door Auembly. (P.4-24-180. PA-24-250 and PA-24-260. Send Nos. 24-1 to 2-782 and 
2-784 to 244803 ind.) 

6-18. Removal Of N o r  Cur Door Assembly. 
a. With the g e u  extended diaconnecr the now gear door remcdoa rod at the oleo s m r  by removing 

the cotter pin. w u h a .  and pin. 
b. Remove the coma pm washer u d  hinge pin from both door hinges and remove door. 

LANDING GEAR AN0 BRAKE SYSTEM 
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6 1 9  C h n i q .  I+on And Repair Of Nou Landins C a r  Door Apcmbly. 
a. Clean all pans w i d  a ruiuble cluning lolvenr. 
b. Inapccr doon  for aacirr or dunage. loow or damaged hiugn m d  bracken. 
c. lnspccr door m c t i o n  rods for d u n y  and rod end bevrng for cononon 
d. Repair peruiru to replrcemmt of worn h q u .  riverr and minor &in repair. 

620.  I m o n  Of N o r  Landing Ceu Doon. 
a. Ponnon the door on the bortom cowl and a n d  snrh hmge pmr. w u h m .  and corrcr puu. 
b. Connecr the rcp.coon rod ro the o k o  m u t  and - mch pm, wubcr. and cotter pms. 

6-21. Adjuammt Of N o r  Landing Gar Door. 
a. Phce the airplane on jacks. (Refer to J a c k i i .  Scaion 11.) 
b. Adjun che door by lengthening or ihorteniag the m c m n  pushpull rod. 
c. Rcmct rhc landing g a r  and a m c h  a 9 1 pound w q h r  ro the lefr rear corner of the door. 
d. If properly adjuaed. the door will dmecr 118 inch from the huelge. 

622.  N o r  G a r  Door Asxmbly. (PA-24-260. Serial Nos. 2*4783 and 244804 and up and PA-2Q-W)O ) 

623.  R e m o d  Of N o r  knding G m  Door A l m b l y .  (Rtfer ro Figure 6 7 . )  
a. Wirh the nose h d i q  gear emended disconnect chc r e m a i o n  ra l r  (6) ar the armaror phte (4) by 

removing the locknuu and w ~ l h a r  from the ball joinu (5). 
b. Remove the scmws or h~nge pins amchin# each door ro the bottom cowl and remove doors. 
c. R e m d  of now l v l d i  gear.door remction mechanism. 

1. Remove rhe door hold down spring (3). 
2. Remove the door remcrion bncker assembly (2) from rhe fuwd by removing rhe four 

aruching nuo and bolo. 

6-24. C h g .  inspozion And Repair Of N o r  Landing Gar Doom .4nd RcPrcdon Aastmbly. 
a. Clean all pans in a suiuble cleaning mlvenr. 
b. lrupecr doors for cnclo  or damage and loox  hinge bnckcu. 
c. Inspect for wcu  and corrosion of domlock spring remcnon rod ball joinu m d  renacrion bracket 

uumbly.  
d. R e p u  to che assembly is limrrcd to replrcnenr  of p a m  md minor k i n  repair. 

6 2 5  InrulLdon Of Now Landing Car Door Assembly. (Refer ro Frgure 67.) 
a. Porroon the remcoon bracket assembly (2) on the firewall m d  secure wrrh atuchmg bolrs. 

wuhcn  and nuu. 
b. l n d l  the hold down spnng (3) 
c.  Ponnon the doors on the cowlmg md secure arch acuchlng suews or hmge plns. 
d. .\mch the rerncrron rods (6) ro the acruaror place (4) mrh washer and locknur. 
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I I 
FIGURE 6 7 .  NOSE GEAR DOOR INSTALLATION, PA-24-260 and PA-24-400 a 

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 stop ,350 inches with a 9 lb. 

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 G a r .  

6-28. Disassembly Of Main Gear Oleo. (Refer to Figure 6-8.) The main gear oleoassembly 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 srrut as . - 

possible. 

I 
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 linksand 
the number of spacer washers (2) between the two links. 

REVISED: 4/10/81 
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e. Compress the puion cube (8), reach up along the cube and release the snap ring (29) from the
annular sioc at the bottom of the oleo housing.

f. Pull the piston rube with component pars from the cyinder housing.
g. The piston cube componenus 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 aid 26).
wiper (27), washer (28) and snap ring (29).

h. 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 cube with back-up ring (14), "0" ring (15) and ring (16) (PA-24-400
only) from the housing.

i. The orifice plate (17) is removed from the bottom of the orifice rube (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 cube.

j. To remove the piston cube plug (21) with "0" ring (20) locaed in the lower end of the piston
rube (8), remove the bolt assembly (9) and insert a rod up through the hole i the body of the fork (1),
pushing the plug out through the top of the cube.

6-29. Cieaning. Inspecion And Repar Of Main Ger Oeo.
a. Clean all pars with a suiable dry type cleaning solvent.
b. Inspect the landing gear oleo assembly component for the following:

1. Bearings and bushings for excess wear, corrosion, scracches and overall damage.
2. Retaining pins for wear and damage.
3. Lock rings for cracks, burrs, etc.
4. Cylinder and orifice cube for corrosion, scratches, nicks and excess wear.
5. Orifice plate for hole rescntion.
6. Fork rube for corrosion, scratches, nicks, dents and misalignment.
7. 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 wiper strips may be accomplished per insructions given in paragraph
6-40.

6-30. Assembly Of Main Gear Oleo. (Refer to Figure 6-8 )
a Ascertain hat all parts ire 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 plug. Lubricate the inside wall of the piston cube (8). Insert the plug into
the top of the cube and push it to the fork end. Align the bolt holes of the fork, rube and plug. and inmsall
bolt assembly (9). (If a new cube (8) is installed that has not been drilled, press the cube into the fork
housing until it bottoms. Using the fork bolt holes a a guide. drill a pilot hole and ream to 0.250/0.252
through each side of the cube wall. Remove burrs from the inside of the cube and flush the rube 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 rube.

d. To assemble the components of the orifice tube (19). insert the orifice plate (17) into the bottom
of the cube and secure with snap nng (18). Insall rig (16) (PA-24-00 only) on the lower end ot the cube.

e. To install the orifice tube m the oleo housing (7). insert the tube up through the housing With the
end of the rube exposed through the top of the housing, install the "0" ring (15), back-up ring (14) washer
(13). and locknut (12). Tighten locknut only finger tight at this time.

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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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 " 0  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 impqssibility to  
tighten the locknut due to  the orifice tube rotating with the nut. withdraw the piston tubeassembly from the 
cylinder and. while tightening the nut. secure the orifice tube with the use of a I-II2 x 3; 16 inch drag link 
socket held in the slot a t  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 15 and 2) and then 
install links. 

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.) 

I 
I. Compress and extend the strut several times to ascertain that the strut will operate freely and torqu 

strut to extend. 

m 
links d o  not restrict travel in the compressed position. Thc weight of the gear wheel and forks should allow the 

m Service the oleo strut with fluid and air. (Refer to Oleo Struts. Section I1  ) 
n Check the main gear alignment (refer to Paragraph 6-35) and gear operation. 
o. Remove the airplane from jacks. 

REVISED: 4/10/81 
1118 

LANDING GEAR A N D  BRAKE SYSTE 



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 11.) 
b. Disconnect the retraction transmission by pulling up on the release lever. 
c. 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: 

I .  Disconnect the assist spring. (This m a y  also be accomplished while disconnecting the 
push-pull 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 suppon bracket (22) from the front spar by removing attaching bolts. 

e. Remove the main gear strut housing with components using the following procedure: 
I .  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. PIN 752998. 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. 

I 6 Remove the bolt (9) holding the bungee arm ( 10) to the rear strut support fitting ( I  I ) .  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 suppon fitting and rear strut arm. 

8. Remove the gear assembly from the wheel well by removing the attaching bolts holding the 
'.; front support fitting (18) to the front spar web. - 
8, 9. Remove the rear support fitting by gaining access to the attaching nuts through the access 
'"ole behind the rear spar and remove nuts. washers and bolts. 

6-32. Cleaning, I ~ p e c t i o n  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. 

I .  Bolts. bearings and bushings for excess wear. corrosion and damage. 
2. Gear housing, side brace links, torque links. strut support fittings and bungeearms for cracks, 

bends or misalignment. 
3. Assist spring for corrosion. wear and serviceability. (Refer to Table VI-Ill.) 
4. Bungee cord for fraying of protective cover deterioration and expanded rubber life. (Refer to 

Table VI-Ill.) 
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 ascenainingthat when the stop surfacesofthe 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.) 

REVISED: 4/10/81 
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1 FORK ASSEMBLY 
2 TOROUE LINK. LOWER C Z U  - 
3 SPACER WASHER 
4 BOLT ASSEMBLY 
5 TOROUE UNK. UPPER 
6 BOLT ASSEMBLY 
7 HOUSING. OLEO STRUT 
8 PISTONTUBE 
9 BOLT ASSEMBLY 

1 0  BOLT ASSEMBLY 
11 AXLE NUT 
32 FORK ASSEMBLY. SERIAL NOS 24-1 TO 

24-046 INCL 

6 

5 

I 
4 

3 

2 

1 
I 

I 
I 

Figure 6-8. Main Gear Oleo Strut Assembly 
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15 "0" RING. ORIFICE TUBE 2 4  BEARING. LOWER PISTON TUBE 
16 RING. ORIFICE TUBE [PA-24-4001 25 "0" RlNG 
17 ORIFICE PLATE 26 "0.' RING 
18 SNAP RING 27 WIPER STRIP 
1 9  ORIFICE TUBE 28 WASHER 
20 "0" RING. PISTON TUBE PLUG 29 SNAP RING 
21 PLUG. PISTON TUBE 3 0  NUT 
22 BEARING. UPPER PISTON TUBE 31 WASHER 

. . 

Figure 6-8. Main Gear Oleo Strut Assembly (cont.) 

LANDING GEAR A N D  BRAKE SYSTEM 
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I 
FIGURE a. MAIN GEAR SIDE BRACE LINK TRAVEL 

FIGURE 68b. MAIN GEAR SIDE BRACE BEARING TOLERANCE 

8. Check side bncc links and rod end 5- for wear and pitch d i u n e r a  rolmnca in 
accordrnce with Pangraph 6-32A. 

c. Repair of h d i n g  gesr is limited ro rccondidoning of p u n  such u replacing bearings and bushings. 
inspecring pam for war. smoothing out minor nicks and scntcha, and repainting of areas where paint has 
chipped or peeled. 

LANDING GEAR A N 0  BRAKE SYSTEM 
REVISED: 4/10/81 
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Figure 6-8c. Main Gear SIde Brace Link Tolerance 

Serviceable 
Thread 

Link PIN Thread Size Tolerances 

20768-00 112 20 NF 3 4675 1 4550 
20768-01 1\2-20 NF 3 4675 1 4550 
24911-00 112-20 NF 3 4675 1 4550 

22577-00 5/8-18 NF 3 5889 1 5764 
25046 00 518-18 NF 3 5889 1 5764 

Revised. 8/15/98 
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6-32a Inspection of Main Gear Side Braa Links and Rod End M p  (Refer to Figures 6-8b 
and 6-&) 

a Side Brace Li. To determine the serviceability of these parts requires the inspection of the 
threads for wear, by determining the pitch d i e t e r  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) Rocwe 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 Wi 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 worn 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). 'Ihis gauge can be purchased from any good tool supplier. 

2. If the NO-GO gauge can be screwed into the bearing, the bearing is worn 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, lubricatd 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 (1 1 and 18) and secure with snap 
M ~ S  (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 b m l  nut (4'1) inro the f o d  mt irm m d  invrr the uncbmg bolt (49) with 
w.rharhroughthe6~inwtheum. 

3. Tlghtrn bob md check aappon fining for Ercedom of roanon. 
4. Secure rhc ifr support firiing (1  1) to the mr spu web wirh amchin# boln. d e n  and nuu. 
5. Position main hiding g a ~  smt d l y  in the wbed w d  and & the fronc r u p p o ~  

fining to rhe mrin rpu web rirh a-iq boln md w d a s .  
6. Using the =a hde khiDd the rear spu. inrcn the b u q ~ ~  cube (10) uirb Nha (44) 

(0.125. PIN 14843-20) thmugb rhe mar support fi- and into the mr mnt arm wing en+ shim 
wuhas  (12) knrrrn the rear mpport limq and Ebr anrt irm to diminiJI end play of the anrr h o w .  
(Shim aubcn ue anil.bk in 0.03). PM 19913-10;0.062. P N  1-3-93;and 0.125. P N  14843-20.) 

7. Poridon the side l n z e  suppon bnckcr (22) on the nuin rpr web and xctlrc with boln aad 
wrrhas. 

c. hucmble the upper and lowa drag Linlu (24 and 27) with pimt bolt (26). 
d A d j w  the Iowa drag link to a dimension of 6.125 incha £tom center of the middle pivot bolt to 

centa of rbe d end baruy. (Refa to Fiyrr 610.) 
c. I d  the hdiq gar door rcmcEion irm on the m r  h o w  md ~ l r r  wirh bolt. w u h m  md 

nut. 
f. A m c h  the uppa  drag link to the support b d c t  rirh dcvir bolt. w d a .  nut and corm pin and 

the lowa link to the m u t  h o w  with b o l ~  wuha r  at ach side of b a r k #  m d  nut. 

g. Check for d c . ~ c c  berareen drag link middle pivor bolt head (26) and the main gar cam, and 
b m d q  of rhe lowa drag link and by rrPrcdry and amding the g u r  by hmd. If c lanace  is les 
than 0.062 of m inch bcrarccn pivot bolt h a d  md ipar upsnip. additional rhimr (17) m w  k added 
beraem the nrur um and h a t  support b*. 

b 1 4  auda (14) in m aru t  um and vfCY r i th  minimum 0.041 ( S p r  MS20995C41) wire 
(13). 

i ldhrrdnur(46)inmrarutumandinmbob(9)mthwvhathm~bulq*e~and 
m r n .  

It is suegsfed rhst new ircirt spring (19) k iarulled if new bungee 
c a b  (5) arz inrulkd. to inme propa opendon of the +em. 

j. Chedr ~ a r  m u t  arm suppan boring, for k Q r n  of rcuaon by rcmcdry md extending the gerr 
by hand 

k. lmull attaching bolt md bungcc cord in roller bracket (7). 
L lmull rolla (6) in W e t  and x m e  with pin auk and corra pin. 
m. I d  inboard pulley (4) and bungcc cord u+anbly on bungec tool (PiN 752 998). 
n Securc che outboard bungee cord bracket to in fining aft of the rear 3p.r. 

o. Phce the main gear in the up pdt ion  and secure the inborrd bung- pulley to the bungee um 
( 10) wirh wuhm and bolt 

LANDING GEAR AND BRAKE SYSTEM 
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~ ~ 

2. BOLT ASSEMBLY 
3 ATTACHMENT BOLT 
4 BUNGEE PULLEY 
6 BUNGEECORD 

1 

6 BUNGEE PULLEY 
7 BRACKET 

1 MAIN GEAR DOOR 

8. Fl l l lNG 
9. ATTACHMENT BOLT 

10. BUNGEE ARM 
11 STRUT SUPPORT FITTING. REAR 
12. SHIMS 
13 SAFETY WlRE ~- 

14. STUD 
i 16 STRUT HOUSING 

16 STRUT FILLED VAL* i 17 
18. STRUT SUPPORT FIll lNG. FRONT 
19. ASSIST SPRING 
20 BOLT ASSEMBLY 

21 PUSH-PULL CABLE 
22 SIDE BRACE SUPPORT BRACKET 
23. PNOT BOLT 
24 UPPER DRAG UNK 
26 DOWN UMrr SWITCH. LATE MODEL 
28. PIVOT BOLT 
27 LOWER DRAG LINK 
28 SAFETY SIMTCH, LATE MODEL 
29. DOOR RETRACTION ROD 
30. UPPER TORQUE UNK 
31 SHIM WASHERS 
32 LOWER TORQUE UNK 
33 BRAKE UNE 
34 FORK IISSEMBLY 
36 BRAKE CYUNDER ASSEMBLY 
36 WHEEL 
37 TIRE 

Figure 6-9. Main Landing Gear Installation (Left) 

LANDING GEAR AND BRAKE SYSTEM 
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I SKETCH B I 

16 STRUT FILLER VALVE 
21 PUSH-PULL CABLE - -~ ~ 

24 UPPER DRAG LINK 
25 DOWN LIMIT SWITCH. LATE MODEL 
26  PIVOT BOLT 
27  LOWER DRAG LINK 
28 SAFETY SWITCH. LATE MODEL 
3 0  UPPER TORQUE LINK 
3 8  SWITCH ACTUATOR ROO 
3 9  SAFETY SWITCH. EARLY MODEL 
40 JAM NUT I 

SKETCH A 41 ACTUATOR ARM 
42  DOWN LOCK SWITCH. EARLY MODEL 1 

Figure 6-9. Main Landing Gear Installation (Left) (cont.) 

LANDING GEAR A N D  BRAKE SYSTEM 
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SKETCH C 

3 ATTACHMENT BOLT 
4 BUNGEE PULLEY 
5 BUNGEE CORD 
9 ATTACHMENT BOLT 

10 BUNGEE ARM 
11 STRUT SUPPORT FITTING. REAR 
12 SHIMS 
15 STRUT HOUSING 
17 SHIMS 
18 STRUT SUPPORT FITTING. FRONT 
43 SUPPORT BEARING. REAR 
4 4  SHIM 
45 SNAP RINGS 
46 BARREL NUT 1 
47 BARREL NUT 
48 SUPPORT BEARING. FRONT 1 
49 ATTACHMENT BOLT I 

Figure 6-9. Main Landing Gear Installation (Left) (cont.) 

LANDING GEAR A N D  BRAKE SYSTEM 
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p. Exread rhe gar md r e m m  bungee w L  
q. Connm tbe rcuadon purb-pull ahk (21) rn rh uppa drag link pirh vpching bolt and adjust 

(Refer m p n g n p h  6 5 5  for d ju rmre t  of push-pull cmcml abler) 
r. l o d l  &c assh spiq (19) betaoen Qc nmr housing and uppa dq lhk (See NOTE &on.) 

r exrend and rcmcr Qc nuin gar m m d y  to check dut ach link -bly I& aimimuluneou* 
and indcpmdedy of a c h  oQa. 

N O R  

Pollowing d j w r m e r  ro any of Qe thm g a n  in which rhc c o n d  
mbdmd roc dircomad wiQ air& on j.clu. Qe aaumirrion 
d h c o n n a d . u c t r p i n ~ J I t h m g c a r d q L i n l u p o . m o c l l m d  
lock u Qc ~ m c  rim mdqedcndy of a& oQa. 

L 1rat.U main lading pnr down l i r  swirch (25) md adjust. (Refer rn p u a p p h  6 5 3  for 
d j m a t  of l a d y  gear down limit t t i r c h a )  

u. lrsull h d i q  p d e y  switch (28) (I& only) and d j u a  (Refer to p ~ ~ p p h  6 5 2  for 
tdjurrmmr of dety switch.) 

v. Gmncnrbcbkciine. 
a. Co- rhc landing gaz door rcmrdon rod to the hccka on Qc nuin p suut houdql. 

LANDMG GEAR AND BRA= SY 
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FIGURE 8-10. ADJUSTMENT OF MAIN LANDING GEAR DRAG LINK 

6-34. Adjunmont Of Main Ger S i  Brice Linlu. (Refer to Pigwe 6-10.) Diwonnm the ride brace link 
from the nuin g a r  snut boa. and a d j u  to nuiamb a dimace af 6.125 inches bcrvlea! the c a m  of 
the pivot bolt which a d s  the u p p a  link to the Iowa d r q  link and the cenre~ of the rod end 
berring. 

NOTE 

Do not check adjusunmt using h a d  of rod end bolt i n n d e d  in xrut u 
bolt sen at an w e  to the center line of the lower drag link. 

6-35, Alignmet Of hie L d b g  Ceu. 
a. Place a stmight edge no lea  rb.n twelve fm long acmn the front of both main landing geu  

wheeb. Bun the stnight edge a p b ~  the tire at  the hub levd of rbe landuy gar wheels. Dcviv a nrppon. 
or uu a box. to hold chc scm@r e+e in rhb poridon. 

b. Set a square .grins the smight edge and check to see if i n  o u u u n d i i  leg bcaa on the front and 
r e u  sides of the mli. landing gar c i ~ .  (Refcr ro Fipm 6-1 1 . )  I f  it touch- borh o u t b a r d  s ida  of the ure. 
the Ian- g a r  is correctly rligncd. The tor in  for the main landing gear wheels u 0 degrees. 

NOTE 

A carpenter's square. because of its cspecdly long legs, is recommended 
for checking main landrng g e u  wheel alignment. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 
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FIGURE 8-11. ALIGNING MAIN GEAR 

c. If the square conucrr the r u r  nde of the drc leaving a gap b e e n  it and the front side of the 
tire. the tire IS toed-in. If a gap appcan a t  the rear, the whed is toed-ur. 

d. To recrlfv roe-in or rocout condidom. remove bolt connecting upper and lower torque links and 
remove or add spacm to mom the wheel in desired direction. 

c. Rechedt the wheel alignment. If  the wheel a l g m c n r  is comct ,  A e r y  the crsrellared nut w~rh  a 
corra  pin. If the rnlvlignmenr srill exisu. x p a n r e  the torque links and add rnorher spacer to the torque 
links. Llmit the number of spacm insulled to allow for mrulLuon of the cotter pm iu the bolt. 

6-36. Removal Of .Main Landing Gur Door Aucmbly. 
a. Disconnect the retraction rod at the oleo s m t  by remonng the a t t a c h q  nut, washer and bolt. 
b. Remove the gear door by removing the sacws a t t a c h q  it to the bonom of the wing. 

6-37 Cleaning, Inspection And Rep&. 
a Clean all pvrs  with a suitable solvent. 
b Impccx rerncuon rod for corrosion AK the end bearings. 
c. Inspect doors for cracks. denn. worn hinges and loox brackets. 
d. Replln are limned to rcplrccmenr of p&s and mmor skin repair. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 
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6 3 8 .  Inadkcion Of Main -+Gear Door Anembly. 
r Posidon the gar door in plrcc and vnvc with amchvrg -. Maintain equal c laMcc  bervrrn 

door and wins panel. 
b. Connecz the remcdon rod to the oleo mt with aruchg bolt. h a  md nut. 

6 3 9 .  Adj-t Of M.in b d h g  Car  Doom. 
a. k c r u i n  rhmt them ia an dl m u n d  e ~ n  clernnce between the door and wing panel when the 

door ia in the -ed ponnon. 
b. Adjw b? loosening the door hin#e K?CW in the w i q  pan& w a o n i q  the door and 

ren@tcnin( the m. 
c. The gear door actuazing rods sbould be rdju~ed m dur r nine pound w w t  avpcadcd at the 

centa line of the i n b o d  edge of the door in the remcted position will a u o c  a 0.125 of an inch &fleaion 
from the contour at the inboud cd#e of the door. 

640. Replvcmet Of W i p a  S d p  On Ln&g Ga# Sma 
a. Place the airplane on julu. (Refer to Jacking. Secdon 11.) 
b. Jack the airplane only hgb enough to uke wrght off the gar. 
c. Relase the ait p- from the mt by dcpradry the dn core pin uod the p-e h a  

d i m i i e d .  
d. U s i q  s u p  ring plien, divapge rhe arp ring from the annular d o c  in the oleo h o w  and d o w  

it to lay ac rhe Iowa end of the pirron tube dong with the wipa  snip reuina h a .  
c. Ranom the old wiper mip from the houring, and cL.n and iarpm rhe housing to dmrminc that 

no piem mrin in it. 
f. Wipe chc piston tube and check it for any abrasionr which m y  damage the new wiper. Polish the 

cube to remove my abrasions found. 
g. A new wiper anip should be cut m q h r  across, and a little longer rhrn needed. to drdc rhc pinon 

tube. 
h. Insert the new wiper suip up into the oleo housing wirh the upcrcd edge down. Slide the rcuina 

washer and snap ring up che pinon m k  ind invrr them inw che oleo housing. Using map ring plim to 
compress the map ring, i n s d  it inw the rnnulv slot in the olco housing. - 

i. Inflate the oleo a u t  in accordance wirh irarmcdons given in Oleo Suun. Secdon 11. and remove 
the airplane from the jacks. 

LANDING GEAR AND BRAKE SYSTEM 
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6-4 1. Landing Cenr Retrnction System. 

6-42. Rincipnl 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 pllshes 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. Removnl Of Cenr Retraction Trnnsmission Assembly. (Refer to Figure 6-14.) 
a. Remove the gear retraction transmission assembly by using the following procedure. 

I 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 attachingscrcws. On airplanes with Serial Nos 

24-4783. 24-4804and up. remove the retraction transmission access door located between the two front seatc 
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 Kos 24-3558 and up: and PA-24-260 and PA-24-400 

. . On models PA-24-180 and PA-24-250. Serial Kos 24-1 to  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 trailsmission 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) 
c Check the gear release arm ( I )  and ascertain that it will snap lock in place and will require a load of 

6 to  I2 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 (it (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 1J9 
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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. 

e. 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 I inch and then should be 
replaced. 

I h. Adjust the motor brake (18) (early type) by adjusting the nut on the brake support rod (22) until 
the brake disc clean 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. 

j. 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 specilic 
lubrication instructions of landing gear transmission assembly. 

k. Position the transmission cover on the housing and secure with screws. 

645. ImtaUation Of Retraction Transmission Assembly. (Refer to Figure 614.) 
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 R E W E U M  1 1 ~ I N G  R ~ U N E R  PLATE 18 MOTOR BRUE ASSEMBLY (EARLY) 

2 R E W E N B E  (WR* W S  OMLVI 17 BRUE SOLEMOlD 
12 SCREW 10 MOTOR E W E  OSC 

3 WSMISSION mm nvr 1.3 UYK i e  TENSUJN SPRING 4 WSMU)8K)W SCREW 
6 ROU PIN STW 14 - s ~ l w m ~  R- SPRING 20 MOTOR E W E  ASSEMMY IlATEI 

a WSUL981ON PA-lC1m AND PA-24-260 21 BRUE SOLENaD 

7 W S M I S S I O N  COVER SERIAL NOS 2&1 TO 24-3667 2 1  BRUE StJ- U M  

8 TR4NSMlSSlOM GASKET 16 WSMLSSIOII n m  ~ I M G  23 TR*~~SM~SSIOW MOTOR 
PA-ICI~ AND P A - 2 4 . 2 ~  24 WSMISSION DRNE SUFI 

0 SCREW BEARING 
10 C W K l N G  S E W  NOS 2C3ME AND UP 26 R E R l K l  M l M G  B R * c m  

PA-Z4--4UQ 

FIGURE 6-13. LANDING GEAR RETRACTION TRANSMISSION ASSEMBLY 
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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 rn 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. 
g. 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 lacking. Section n.) 
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 i t  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 

I 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 Lending Gear Push-Pull Control Cables. (Refer to Figure 6-14.) 

a. Place the airplane on jacks. (Refer to Jacking, Section 11.) 
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 i t  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. 
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I. 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, Inspeetion 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. 

c. The main gear push-pull cables should be inspected for the following unfavorable conditions. 

m: 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. 

1. Freedom of movement through the housing. 
2. Corrosion of cable and housing. 
3. Excess wear of cable and housing. 

I 4. Bends and cracks of cable thrended ends. 
d. Repair of the push-pull controls is limited to replacement of parts. 

6-49. Installation of Nose Landing Gear Push-PuU 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 rcd. 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 rcd 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 flwr 

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 toque arm (9) at the transmission with pin, washer and cotter pin. 

LANDING GEAR AND BRAKES Revised: 8/15/98 
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f. A d j l l a r h e c r b k r a t e h c b ~ d ~ o f t h e ~ o n ~ w h c n t h e c r p l e n m ( 3 ) i r ~ g h ~ l h r r c  
rhrrdr arc cxpoxd f a r u d  of the nut on the ubk (1) horn the mghr gar. One M Bould show at rhe 
castebred nur (4) on dre Lh gar cab* (2). 

g. PLcc the adjusting wuha (35) and nut (34) on the cable at the dn( link end and inmU jm nut 
andendbusin& 

h. Arnch the cabla to the d q  hnks with balci. rubas d nun. 
i T ' ioce  djuuiq nut at the suppon b r a c h ~  
j. Clamp the cabla to ~ O K O ~  of the hxfy m d  rpu m prevent cbuing. 

l a u d  conduit with minimum numb= of beds.  Avoid bends rirh 
ndiur icu rh.n qil t  incba. 

k. Mjun the cabla. (Refa  KO w p h  6-53.) 
1. O p n r e  the h d b g  gar to check for k&m of m o ~ m c n t  

NOTE 

Whcn chcdriq the landing gnr fa opendon on j a c k  disc- & 
rmvdon mamimion aud nose g a r  d m  lock m. Pollowing 
rdjusmwat to a y  of the three gcrn in whicb the conpol ~ W r o d  
were d k c o n n a c d  with rircnft on j a c k  the d o n  
d b c o n d ,  ucerrrin that dl h e  g a r  d n #  links go over center and 
lodr at the u m e  dme indcpcndendy of acb ohcr. 

rn. l n d  floor pan& aud a d  with -. 
n. Position the carper aad secure with icm. 

o. I d  fuel x l m o r  conrole. 
p. I d  rbc =a. 

6-51, Adjustment Of L d i q  Cer Rcmcdon Syaem. 
a. Afrn chm(pn(l or adj- m y  uvmbly of the p or rcPIcrion system, an adjwrmmr of in 

followirq component ahould he made. 
Example: Replacing or ad ju ing  dn# link, recheck push-pull cable or md adjuxmcnr. 
Eumple: S w  left nose g a r  dn# link clevis, recheck push-pull rod. 

NOTE 

Whcn adjusang rhe complete landing geu  system. follow the adjumiq 
procedure. in sequence. u ourlined in pzrqnphr 6-52 chmugh 6 5 8 .  
Always jack che u p h c  before accanpmg any adjustmenr. 

LANDING GEAR AND BRAKE SYSTEM 
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652. Mjuammt Of I.ndiq Ccr Safety Switch. 
r. The Lnding gar d e r y  switch ioated on the left nuin gesr h adjuaed ao the switch ia acnuted in 

the hat  0.75 of an inch of g a r  acnuion.  
b. The switch with the boot sal ud adjusting rod ( re f s  M Figure 6-9. Sketch 8)  is d j u d  by 

placing rhc g a r  in full d m  poddon ud rhe a r v t  fuUy enended. S c m  the armuor  um (41) down until 
the wi tch d i d u  on. then screw down m d d i t i o d  0.187 of an inch and xcure  with j m  nut (40). 

c. The round switch used on limrfr without the id'& rod and urn (, djuned by compressing 
the rrmr until 5.5 inches is obnined b- the top of the g u r  fork (34) m d  b o m m  of the gear housing 
(15). then adjun the awitch down undl it c o n t u n  the d m  phte. kenre the witch and dery.  

d. Awmain Cut either awitch will actuate in the im 0.75 of m inch of oleo extunion. 

6 5  3. M j u m m n t  Of The C a r  Down Limit Srirch. 
r Beforc ananpting m y  ad jumenr  of the down l i i r  switch. w a n i n  tbu the no* and main gnr 

d n g  link assemblies are pmpaly adjusted. R e f s  m pur(plphr 615 and 634. 
b. Each main sar down h i t  switch arnchcd to the sidc brace drag link uvmbly  u adjusted by 

moving the switch toward or away from the &a plate. When the landing gar u down and locked, the 
limit awitch should have broken contact. 

c. The n o s  g a r  down limit wi tch lcuted at  the I& d n g  link is adjusted by moving it toward or 
away from the s a i k a  place. When the g a r  u dawn and locked, rhe swiuh should Iuve broken connet. 

d Check o p m d o n  of chc down limit witches by the follovinp procedure: 
1. Open hdiq geu r rmcdon motor circuit b r a t s .  
2. Turn on the m e r  witch. 
3 .  Divomm the I-on tnnmiasion by pulling up on the r e l a x  lever and manually 

rnncring the h d i q  g a r  uaing the emergency cxrenaion lever. 
4. At the point w h a t  the g m n  light g o n  ouh apply rearward prorure on the n o x  g a r  and 

inward prorure on the main geu. The g n r  should nor unlock. 

6-54 Mjumacnt  Of Car' Rnncdon  Tnnrmivion Alumbly. (Refcr to Figure 6-14,) .+at the 
rcmcrion mnamiuion by using the following procedure: 

a R d e ~ r e  the rcrpcdon mnarniuion by pullkg up on the emergerity rele+re lever. 
b. Adjun the push-pull u b l a  lo the cable (1) fmm the right g a r  h u  rhm threads upoaed fo,rward 

of the astcllated nut and the cable (2) from the left gear h u  one thread exposed forward of the cmellared 
nut. (A spanner wrench may be fabricated to tighten the curellared nuo. See Figure 6-40,) 

The main g e u  pud-pull cabla cross each other aft of rhe remetion 
rnnaniuion. 

LANDING GEAR AND BRAKE SYSTEM 
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4 m w  
1 WLL nm. acn GEH 
1 WLL ROD. LEFI G E M  

10 llOWTTORWE MY. L B i l G W  
11 I U * N U n m . * c 6 E ~  
0 lRMSUSSG+l YOUIIllUO RU 
O M U  W T .  T O l W E  MY8 
14 WISYOU WEW 
1B R U I L O O D U ~ E W W , l  
i s  IOU mu no. 
11 ROD END wuurcnuo m 
11 naEUYLm€n 
18 n€L€bsElumc 
10 I O I O U E N E  
11 Rl€mfoN LEVFI. WEna€*C* 

C & U - I M  C oNI) 
P TnumLBUON I)- w u a  

PA.2ClM W PA-1LIW 
SEW m 161 m z ~ a s r  

13 TnumYOYOU I- B m N G  
P&1C1= W PA.== 
SEW *(I ICW a n  u 
PA.%lM w n-1- 

I 4  IUILL M s E h I U V  
I1 YOlOR wrron roo 
m IUXIYUL*I 
I ?  TIUI)YUDD* u a  
u R U I Y U I O * Y O U W W ( I ~ I ~ ~ ~  
U TunsYUIO* Y O l m  
m a u o u  -. nmm 
31 OTrrWD*-. l.E7 

I*A.%lm C aM 
3l YUm. nmm 

s IWRl 1 m E T  
n s m  mnr 

. " ,. 
FIGURE 6-14. LANDING GEAR RETRACTION SYSTEM INSTALLATION 
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FIGURE 6-15. NOSE GEAR DRAG UNK CLEVIS 

c Turn the -ion rrlcue m k  (19) on a rmuor  urn to main& a diruna of 10.875 incha 
b e r a m  the cmar of the mnsnipion mounIin~ pin (12) and center of the thru bolt (13) c o n n h g  the 
l o r n  porrion of the torque m. Thia adjustment ahould dw approxinudy s (minimum of 0.125 inch) 
masurrd  along the acttutor screw (14) ktMm the roll pin stop (16) and the urn nut (15). 

d. The a b l e  rods (5  m d  6) should be mwed ro approximately 118 inch of being full aft 
r ' Adjun the push-pull rod ends (7 and 8) ro dm their connecting pins (17) to push freely through 

rhe torque a m  devirer ( 9  and 10) and rod end beuiqs. 
f. check char che chrads of the push-pull a b l e  & enend p u r  the chcdr h o l e  in rhc rod end 

firdngs. secure the rod end f i m  jun nuu and d e r y  d pins. 
g. Safety wire 111 crrrlc n u o  u shown in Figure 614. Sketch A. h i r p r h  which have lock w u h m  

should be safety wired i n a c c 0 ~ c e  with F@rr 6-14. Sketch A. 

655.  Adjusrment Of Main Car RubPull Cabla. 
r Wirh the tnnsnission urembly adjutred (refer to paragraph 6-54) and the gw d o m  and locked. 

adjurr: the push-pull a b l e  rod end lo the bearing hole d i  with the hole in the dng link. 
b. Extend the rod end firdng one half cum on an old ub le  and one complete rum on a new cable. 

This wdl provide rhe aeceuuy p r d o d  to absorb brdduh  or pky in the able.  A h ,  ir will produce a mrrll 
amount of consunt prusure. through rhe cable againrc the gcu  link when the gear u d o m  and locked. 

c. Be sure rhc rhrerdr of the push-pull cable extend purcd the check hole in the rod end fitring. 
Tighten rhe jam nut against the rod end fitring and i n s d l  asin s p r q .  

LANDING GEAR AND BRAKE SYSTEM 
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I. r a w "  U M  US.. 
1. 1 1 1  m l l 8 T M l . l  I C I I W  
3. war SWIICM 
a. L l l l T  S"l1C" S W I Y  

6-56. Adjuamem Ot N o r  Ccn RuhPull Rob 
r Aruch the rcmcrion rod clevia to the I& nose gar d q  link. Shim are i n d e d  b n x m  the 

clevis and drq link for correct rcplEdon of the nose g a r  into the wheel well. Two method, of anacbmcnt 
of the dcvir to the link have been urcd. 

b. On early PA-24-180 md PA-26250 airplona, the clevis has a rbrcaded nud which is screwed into 
the link uvmbly (refa to Fipvc 615.) A minimum of 118 inch and a maximum of 318 inch of h m y  
be insuUed. Shim an supplied in rirn of .016.0.32, 0.64 md ,125. The cl& torque mun be from 13 to 
40 foot pounds, pmperiy w e d .  with the countu-sunk hole ride of the ,064 and .125rbwrgninrrthc 
ndius of the clevis nud. 

c. On late PA-24-180 md PA-24-250, md aU PA-24-260 and PA-24400 r i r p h a ,  the clevu hu a 
lodung nut applied to the W e d  porclon of the clevis xud (refer to F i  6-15). Shim supplied with 
this clevis arc ,032 only and a maximum of chrec may be i d c d .  

d. With the mnin and nose g a r  d o m  and locked, adjun the pushpull md end timing until L ~ C  hole in 
rhe rod end b e a r q  d ip  with the hole in the c1rvi.s. then turn the rod end in one complete turn. For 
proper dcarancc of the clevis, insull the clevis bolt with the C O U ~ I C M ~ ~  pornon at rhe left or outboard 
side. 

LANDING GEAR AND BRAKE SYSTEM 
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NOTE 

With the gear in the full retracted position.check for interferenceat 
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 tubes~rod were disconnected with aircraft on jacks. the 
transmission disconnected. ascertain that all threegeardrag 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: 

I I. Retract the gear and check to  insure that both main gear assemblies enter the wheel well 
approximately the same distance and that the nose gear enters far enough (Refer to Figure 6-16.) 

2. I f  the gear does not retract far enough. move the switch (3) up in its bracket and run the check 
again. O n  the late model airplanes. a set screw (2)  is located in the left torque arm ( I )  for fine adjustment 
purposes. 

3 I f  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 retr 

5.  Should i t  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 
9 

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 
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658 .  Qcdriq Landiq Cer Rnncrion Lod (Refer to F@ 6-19 a d  620.) Afra the hw geu 
haa beca lubricatd and propcdy adjured a$ described in the preceding p u y l p b .  check rnncrion 1o.d 
by uiq the  follow^ procdurr;  

a P k c  the airplane on jrdu. (Refer w Jackiq. Secdon 11.) 
b. With the g a r  fully a t m d c d .  diaconnm the remcdon mnsmirdon assembly by p d b q  up on the 

emagency r e l a v  lever. 
c. P d y  r e u a n  the gear unrd it hsngs m the n&ml podaon. by using the emergmy a t c n d o n  

lever. 
d. On airplane wirh Ssirl No+ 24-1 to 244782 indurive a d  244784 to 244803 i n d u s k .  remove 

the red knob on the emergency m a s o n  lever a d  inroll adapter tool. P/N 26348, on the lever with 
amching bolt f o l w d .  ( R e f a  ro Fire 619.) 

e On airplane wirh Serial Nos. 244783 and244804  and up. remove m e d o n  mnsmiuion floor 
plate and insdl ukp te r  tool. P N  26347, in the left socket of rhe rcorcdon toque  rube. ( R d a  to Fisurc 
620.)  

f. Avmain that the boulder of the rdrprn is sa ted  on the en&n W e  or  on the torquc rube 
u ~ k e r .  

g. O p n  the gear motor circuit break- to prevent motor from running during g a r  check. 
h. P m d y  r e m n  landing gear using adapter a d  i m d  torque wrench on adrpter. a h p n g  the 

centerline of the torque wench wrth the cenccrline of the rcplcdon torque rube. 
i. Turn on the maaca witch and slowly pull aft on the torque w m c h  complerely r c m m q  the 

g a r .  
j. Observe rorque reding when the amber g a r  up L d i a t o r  *ht inimlly c o m a  on. The torque 

reading bould not a c c c d  limits given in Table VI-I. 

k. If torque exceeds the h i t s  specified. check for the following: 
1 Insufficient lubrication. possible binding, improper adjusmmt and damaged pans of the 

rerraction system. 
2. Check the up limit switch for proper adjustment. It may not acruare soon enough causing the 

main gear to be pulled coo hard against [he rubber stop blodrs, exming excessive load on the svxem. The 
main gear should fit snugly against the rubber stop blocks in the wheel well. 

r > 

TABLE VI-I. TORQUE FOR EFWCI'IM WRENCH LENGTH 
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EFFECTIVE WRENCH LENGTH 
(IWCH~S)  

18 
16 
14 
12 
10 

MAXIMUM TORQUE 
(roo1 POUNDS) 

111 
106 

. 100 
9 3 
84  
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ALIGN TORQUE WRENCH WITH CENTER 
LINE OF RETRACTION TORQUE TUBE 

CENTER OF GRIP AREA OR HANDLE 
PIVOT POINT DEPENDING ON M P E  OF WRENCH 

P/N 26347-00 

MAIN GEAR PU 

Figure 6-20. Torque Wrench and Adapter lnstallarion 
Serial Nos. 24-4783. 24-4804 and up 
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I. I C K ~  
a. n m w n  no&?. romoum ur 
a. ~01911 r u n e  A S I ~ Y ~ L I  
4. LOCK U I I Y B C I '  
a. LOQ M I  
a. w wr 
7. e m u  *In 
I. . ? ? . 4 1 U T  .,m,". 
s. 1 m 1 m  - 

10. . I I A C * M I I T  SOL? 

- 
FIGURE 6 2 1 .  LANDING GEAR DOWN SAFETY LOCK INSTALLATION 

6-59. ~ d j u s t m e n t  Of Landing G a r  Down Safety Lock. The purpose of the gear down safety lock is :o 
provide a n  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 a t  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: 

I .  Place the airplane on jacks. (Refer to Jacking, Section 11.) 
2. Disconnect the retraction transmission by pulling up on the emergency release lever. 

a 
3. The down safety lock should be adjusted as close to the spacer ( I )  on the torque arm thru 

bolt (2) as possible, yet freely engage when the gear is fully extended. . 
4. T o  adjust the lock, removecotter pin (7). loosen jam nut (6) and turn lock arm (4) in the desired 

direction. 
5 .  If 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 g a r  down safety lock by using the following procedure: 
I .  Install the emergency gear extension lever in the torque tube socket, making sure i t  is 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 
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FIGURE 6-22. LANDING GEAR WARNING SWITCH INSTALLATION 

6-60. Landlng Gear Warning Switch. (Refer to  Figure 6-22.) 

6 I. Removal 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. 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: 
I .  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 a t  the micro switch. 

6-62. Installation Of Landing Gem 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: 
I. 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: 

I. Connect electrical leads to  micro switch. 

ISSUED: 8/18/72 1K3 
LANDING GEAR AND BRAKE SYSTEM 



PIPER COMANCHE SERVICE MANUAL 

2. ~nsull insulator m t o r  and miao switch on qrudnnt phte and =cue with u r n s .  
l o c k d m  and nun. 

3. Adjust switch p c r p u y n p h  6-63. 
4. I d  c o w  on qwdrult and =cure with u r n s .  

663.  Adjucaaet Of Lndh# Ccu W l r n b y  Smcch. 
r A d j w  the h d i q  gar warning micm switch I d  on rhc &mrde shaft fonard of the 

innnuncut prnd by uirq the foUowiq pmcdure: 
b. When pmpaly adjwred the Ming gear w e  horn should operate when thc power ia reduced 

below 10 to 12 incha of nunifold preaurc with the airplane in n o d  descent and the landin# gear 
r e m d .  

1. S u n  and p a  up the ensine wirh the pmpdla ur for high RPM. Rcurd the rhmnle until 
approximately 4 incha of d o l d  pmntre on the PA-24-180. PA-24-250 and PA-24-260 and 5 inches of 
d o l d  p- on the PA-24400 u indicated above the d&cd inflight p-. 

2. ,Mark the rhmnle ihrfr in rome manner ro rhu it can be murned to the proper manifold 
p- smiq i n d i a d  d u i q  rhe m p  Lttu the engine h u  been d u t  down. 

3. Place the airplane on juka and r e m  the gear. Retard the thronlc to the loudon which gave 
the duircd nunifold p- i nd idon .  

4. Adjun switch on airplmes with Serial Nor. 24-1 to 244782 ind.. 244784 to 2 W 0 3  ind. 
uld PA-2- by the following procedure: 

(a) With the butcry mura switch on. loosen chc mounting screws or sa -s on the m i m  
switch mounciq bncker and move the b d c r  fore and aft u n d  the waning horn stuu to opente. 
Tqhtcn the mounting u r n s  to vcvrc the swirch rurmbly. The witch may a h  k adjuned up or down to 
allow p m p a  d a M c c  of the miao switch button on the rhrocrlc shaft. 

5. Adjust witch on +ha wirh S a d  N o r  244783. 294801 d up. by the fouowing 
procedure: 

(a) Remove the left trim cover fmm the rhroclle quadrant by mov ing  rmching saews. 
(b) With the battery wra witch on, l w x n  the micro witch mounting screws and move 

switch toward acruator roller, on the rhronle lever, unal wrming horn sum to openre. Tqhten mounung 
screws xcu r iq  witch to quadrant plue and install cova. 

6. Opmte  the rhrorrle w =main chat rhe horn opaates at rht mark, a d  with warning horn 
opcndng. lower the g a r  to insure that the horn c a s a  to opente when the gear is down and locked. 

7. Remove the airplane horn the jack and K i t  ten to h r e  opendon of the w u n i q  horn 
when the ge+r u up and power is reduced below the desired nunifold pressure. If the horn fails to openu  
at the rquircd sming. mar& the throttle sh& u the d d  manifold prcraue md  m e t  micm w+mrrql 
switch. 

LANDING GEAR A N D  BRAKE SYSTEM 
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FIGURE 6-23. LANDING GEAR WARNING INDICATOR 

6-64. Landing G a r  Warning Indicator. (Refer to  Figure 6-23.) 

6-65. Removal Of Landing Gear Warning Indicator. PA-24-260 Optional and PA-24-400. 
-. .. . a. T o  remove the landing gear warning indicator. located on the top of the instrument panel. remobe 

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 Warning Indicator. 
a T o  adjust the gear warning indicator. place the airplane on jacks. (Refer to  Jacking. Section I I  ) 
b. Locate the operating mechanism and adjustment points under the indicator door. 
c. Adjust the plate attached to the landing gear cable so flag will not stan 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  I2 inches on the PA-24-260 and I 2  to  14 inches on the PA-24-400. 
e. Lock plates with set screw. 
I. Flight test airplane to make any final adjustments 

ISSUED: 8/ 18/72 
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1 WHEEL W 7 WASHER 
2 WHEEL W 8 SCREW 
3 W I N O  CUP 9 WASHER 
4 BEARING CONE 10 NUT 
6 OREASE S E U  RRNNER 11 WASHER 
8 OnEbSE SEU. ELT 1 1  MLT 

6-68. R c m d  A d  Diammbly 01 Noac Wka. (Rder to Qiprr 6-24.) 
r P k e  the rLpLnc on j& (Ref- m Juduq. Secdon 11.) 
b. To m o v e  rhe nose rhed, m o r e  rhe axle tic rod nuc, tic rod and u* plqs .  l n v n  r 1.437 inch 

d iunaa  tube into the fork and ap out the u* from tbc wheel assembly. 
r Flu the fork enough m w o v e  thc w h d  spucn md to allow rhe wheel to deu the fork 

upmbly.  
d The whcel may be diusembled by ddluiag Ebe rire ad muo& the icm ( 8 )  wcu~g the 

g r o u  Scd rerainen (5). 
e. Remove the mainen md basiq mno (4). 
f. Remove the bolu (12) the wheel hdva  and v p r n t e  thrm. 
g. The beam# cupr (3) should be ranoval only for rephcemmr md may be removed by u p p i q  

ennly from the inside of the whed  

6-69. InrpccPioa Of Nose W t r d  hrmbly. 
r Visually check dl p a m  for cnckr, dinomon. Mem and ace war. 
h. Check tic bolts for l-as or f d m .  
c. Check i n r d  dLmcra of felt g r a x  4 s .  Replace the felt greue xd if surface is hud or gnrry 
d. Check tire for cum, i n r d  bruises and dcraionrion. 
c. Check b a n q  con6 and cupr for w r u  m d  pining m d  rclubricare. 
f. Replace m y  wheel c w  having visible cracks. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 
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670.  Avrrnbly ADA I m d u i o n  Of N o r  W W .  (Refer w Figure 624.) 
a. Aweruin that the b=anng cup (3)  in nch whecl half ir p m p d y  ~IUUU~. I d  the rLc and join 

the rwo wheel halva. I d  the &mu& bolu (12) wirh rhe nuu (10) to the v h d  n lvc  mm ude. t o q u e  
ro the s p c d i r i o n  given on the whecl and ndflarc rhc drc. 

b. Lubricate and i n d  bannp c o n a  (4). 
r Inscall grease seals (6) andrct.inm(l) and mue with -(8). 
d. F l u  rhe fork enough ro rllow for the inrullrrion of the wheel and rprccr rub&. l ~ v n  che rxlc 

rube. fork upa and tie boh. .4djun the rie bolt nut to allow rhe whed to nun free yet not fit loore on the 
axle . 

671 .  R - 4  hd Di9rrmbiy Of h h h  What. (ClerrLad) 
a. Place the rirplrnc on jacks. (Refer to J a c k i i .  Section 11.) 
b. Remove the four bolu joining brake cylinder and lining back place assembly and remove the b d e  

w m b l y .  
c. On PA-24-180 and PA-24-250 rirplmea. move d divrranbie the wheel f0U0WS (rrfn ro 

F* 625): 
1. Remove the u l c  dc  rod nur. de rod and ulc p l u g  
2. Inserr a 1.875 inch dirmeru rube into the fork and u p  out the axle from rhc wheel assembly. 
3. l n v n  a prying roo1 b e w a n  the side of the fork u v m b l y  and whecl and apply enough 

p rcuun  on the fork ro rllow the wheel to dar the fork rrumbly. 
4. The w h d  may be d i b k d  by using the following pmccdurc: 

(a) DcfLte the drc and rrmon rhe url (5) by ran- the amchiry -a 
(8). 

(b) Remow rhe bonn(l cones (4). 
(c) Remove the bolrr (12) xcuciq the wheel hdver together. 
(d) The beuing cups ( 3 )  should be m o v c d  only for replacanent m d  m y  be removed by 

r a p p q  evenly from the h i d e .  
d. On PA-24-260 and PA-24400 airplrna (Cleveland) PA-24-200 and PA-24400, remove and 

d i u e m b l c  the wheel u follows (refer ro Figure 626) :  
I. Remove the axle dust cover by rcmonng aructury screws. 
2. Remove the concr pin and u h  nut and slide the whecl off cKe u l c .  
3 .  The whed may be dissembled by deflating the tire and removing che snap nngs (10) securing 

the grnv scab (6) and seal rcrainen (5). 
+ Remove the bunng c o n a  (4) and ranove the bolu (7) securing the whecl halves. 
5 .  The be- cups ( 3 )  should be removed only for rcplncement and may be m o v e d  by upping 

evenly from rhe inside of the whecl. 

LANOING GEAR AN0 BRAKE SYSTEM 
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DlSC P M  159-01 = 225 
DlSC PIN 164-09 = 227 

0. SCREW 1. OUTER WHEEL HALF s, W*SHER 2. INNER WHEEL HALF NUT 
3. BURlNG CUP 
4. BEARING CONE 11. WASHER 
6. GREASE SEAL RETAINER iOsE 
6. GREASE S E K  FELT 
7. WASHER 

Figure 6-25. Main Wheel Assembly (Cleveland) PA-24-180 and PA-24-250 

6-72. Inspection of Wheel Assembly. 
a Visually chcck all parts for cracks, distortion, defects and excess wear. 
b. Check tie bolts for looseness or failure. 
c. Check internal diameter of felt grcase seals. Replace the felt grease seals if surface is hard or gritty. 
d. Check tire for cuts. internal bruises and deterioration. 
e. Check bearing cones and cups for wear and pitting and relubricate. 
f. Replace any wheel casting having visible cracks. 

6-73. Assembly and Installation of Main Wheel. (Cleveland) 

a. Ascerrain that the bearing cup (3) in each wheel half is properly installed. 
b. Install tire and join the two wheel halves. 
c. Insen h u  bolts (12) with bolt heads on the brake disc side and torque to specifications given on the 

wheel and inflate tire. 
d. 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: 8115198 
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1 OUlERWEEL HALF 
2 INNER WHEEL H u  
3 BEUlNG W P  
4 BEARINGCONE 
6 GREASE S E U  RETUNER 
6 GREASE SEAL, FELT 

10 S N u  RING 
11 BRUE DISC 

DISCPIN HIN 

FIGURE 828. MAIN WHEEL ASSEMBLY (CLEVELAND) PA-24-280 rod PA-24400 

e. On PA-24.180 and PA-24-250 rirpha, i n d  the wheel rr follow (Refer to Figure 625):  
I. The whed m y  be i ~ d e d  by flcxmg the fork enough to zUow for in&uon of wheel and 

spacer tuber. 
2. lnvrr  the uk tube. fork caps and tie bolt. 
3. Adjust tre bolt nut to allow rhe wheel :o rum f m l y  y n  not fir loow on the u l e .  

f. On PA-21260 and PA-24-400 rirpha. lnnrll the whed u follows (Refer t o  Figure 6-26): 
1. Slide the wheel on the u l e .  
2. Tighten the u l c  nut to allow rhe wheel to turn freely yet not fit loore on the u l e .  
3 Saiery the axle nut d i r u d l  dust cover. 

g. I n 4  the brake u v m b l y  by positioning the bnke lining back p h r a  beween the wheel and brake 
disc and the brake cylinder on the t o q u e  plate. lnnrr  the Ipaca blodr and shim between the back platn 
and cylinder. and install the four bolo to secure the assembly. If the bnke  line was disconnected, reconnect 
the line and bleed the b n k n .  (Refer to paragraph 6-88.) 

6-71, Removal And Di-mbly Of M.i. Gear Wheel. (Go&ch)PA-24400 (Reier to F p r e  6-27 ) 
a. To remove the wheel iucmbly, remove the n a p  (12) wcunng the dust cover (1  1). remove me dust 

cover 
b Rcmove the comer pln and axle nur. The wheel mav be removed from the axle with the 5rake dlrc 

remuntng wlth the brake uxmbly .  

LANDING GEAR AN0 BRAKE SYPTEM 
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1 ' f i n  WHEEL W F  
2 INNER WHEEL H U F  
3 8EUIING WC 
4 8EARINGCOME 
6 RETUNER. GREASE SEU.  
O GREASE S W  FELT 
7 BOLT 
8 NUT 
S WASHER 

10 SIUT RING 
11 WSI COVER 
12 SNAP RING 
13 HEU-COK 
14 KEY. T m Q I E  
18 SPRING. DISC RETUNE3 
10 scnm 

FIGURE 6-27. WIN WHEEL ASSEMBLY (BOODRICHI PA24400 

c. To diY.umkle rhc wheel, dcflro rhe b. rrna~n the snap ring (10) vcuriq tbc put wrLc (6) 
dur l rcninm(5) .  

d. Remon che h u r i ~ #  cona (4) a d  od the bolrr (7) vaviql rhc wheel h d v a  
c. Pull tbc wheel hrlva .pa 
f. The k n q  cup (3) d heelisoil (13) rbould k -d only for rcplaccment. The bcvlng cup 

m y  k moved by u p p i q  e v d y  from the inride of the vhccl. 

675. InqccriDn Of W b e d  Aambly. 
r V i s d y  cbuk  dl p u u  for mcka. discarcion d d e m  and cxcerr wear. 
b. Check dc bolo for l o o ~ a r  or failure. 
c. Chcck i n d  be ta  of felt urlr. Replace the felt grrsce ud~ if surface is bud or grimy 
d. Check tire for cum. i n t d  bruises and deteriondon. 
c. Check bcyrne cona  and cups for wear pi* md d u b r i a .  
f. Replace any wheel wtiq banng visible EncLo. 
g. Brakc disc should not n e e d y  be removed from rmicc k a u u  of drcumfacnrirl grooving. 

Groova mrh r roul widtb unda 318 inch arc pennirdblc. 
h. lnrpecr rhe bnkc disc rcuincr spriq md torquc key for wear and dunage. 

LANDING GEAR AN0 BRAKE SYSTEM 
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6-76. Assembly And lnstnllntion Of Main Wheel. (Goodrich) PA-24-400 (Refer to Figure 6-27 ) 
a T o  assemble the main wheel. mount the tire and tube on the wheel and inflate the tube slightly to 

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. 
c. Ascertain that the bearing cup (3) is properly installed. 
d. Lubricate the wheel bearings (4) and install with the grease seals (6) and seal retainers (5)  
e. Install the torque key (14). disc retainer (IS) and safety 
f Install wheel assembly on axle and secure with nut and cotter pin 
g. Install dust cover ( I  I )  and secure with snap ring (12) 

6-77 Brnke System. 

6-78. Removal And Disassembly Of Wheel Brake Assembly. (Clevelnnd) PA-24-180 and PA-24-250. Serial 
Nos. 24-1 to  24-3295 (Refer to  Figure 6-28.) 

a.  T o  remove the brake assembly. disconnect the brake line from the brake cylinder (12) and cap i t  
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 

c 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 ( I  I )  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 t h o r o ~ ~ h i y .  
b Check the walls of the cylinder housing and pistons for scratches. burns. corrosion. etc.. that may 

damage "0" 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 03 1 

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. 

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 l K l l  
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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. Serial 
hos.  24-1 to 24-3295 (Refer to Figure 6-28.) 

a. Lubricate the piston "0" rings with fluid MIL-H-5606 and irrstall 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 ( I  I )  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. 
I .  For Cleveland brake nos. 30-12 and 3041. perform a minimum 

of six light pedal effort brakingapplicationsfrom 25 to40 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. 

REVISED: 4/10/81 
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a 6-8 1 .  Removal and Disassembly of Wheel Brake Assembly. (Cleveland) PA-24-180. PA-24-250. Serial 
Kos 24-3296 and up and PA-24-260 and P A - 2 4 4 0  (Refer to  Figure 6-29 ) I 

a T o  remove the brake assembly. first disconnect the brake line from the brake cylinder and cap i t  
to  prevent contamination. 

b Remove the four cap bolts ( I )  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 ihe 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 I I )  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 " 0  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 groobes up to 031 

of an ~ n c h  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 

e 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. 

I 6-83 Assembly And Installation Of Wheel Brake Assembly. (Cleveland) PA-24-180. PA-24-250. Serial h'os. 
24-3296 and up. PA-24-260 and PA-24-400 (Refer to Figure 6-29.) 

a. Lubricate the piston "0"rings (4) with fluid MIL-H-5606 andinstallon 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 ( I )  to secure the assembly and safety. 

Install a shim (10) between the spacer block and line backing plates 
on PA-24-400 only. 

a REVISED: 4/10/81 1K13 
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A19a 12 

1 WLT 
1 wunm 
3 CrUMDER *98EMUY 
4 " 0  R1N0 
6 USTON 
6 ImUUTOR IPA'ZCUX) ONLY) 
7 BACIlNO R A T E  
B UNlNG 
B SPACER 

10 SHIPIPA-2- ONLY) 
11 UNlNG 
12 MCKING CUTE0 
13 TORWE M T E  
14 bNOlMIB0LT 
16 BLEEDER FllllNG 
16 BLEEDER F m N G  UP 
17 wrsnu 
18 N u l  

- 
FIGURE 6-29. BRAKE ASSEMBLY (CLEVELAND) PA-24180 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: 
I .  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 to Figure 6-30 ) 
a.  T o  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 ( I )  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 Cheek. (Goodrich) This check is made with the parking brakeset. (Refer to Figure6-30a ) 
Any brake which shows this worn condition should be overhauled within the next five landings. 

REVISED: 41 10181 
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. . 
I 

FIGURE 6-34 BRAKE ASSEMBLY (GOODRICH) PA-24400 

6-35. ~ , l n r p r r i o n h d R C p . i O f W k d B n t . ~ .  
r Clon dl p .m in a sninblc daaiq roircnr. 
b. Check rhc p a o n  h-. p h m  and torque p&e for &. 
c. Check rhe inarluon for cnckr or b r i m .  
d. llupecr the cyhQ d h  for ~ r c h a  or burn rhu might allow "0" rieg damage or hkqc .  
c. Check the bnke disc for paw,  vnahcr or pin. A +e groove or mLtcd gmon up to .031 of 

an inch deep would nor nm+dnsc rephemcar bur a gmmin# of the en& rurfrcc would reduce hung Life 
and should be repheed. 

f. L i n i q ~ b e w o n d b y ~ i ~ h r n ~ ~ r a n d o n ~ r e p i . c d b y p ~ r h e ~  
pin rhmqh rhe inrultor and into the cylinder h o w  or torque pke .  

NOTE 

Lhmp should be replaced if r r o d  rhidrnew of hain# and carrier is lai 
rbvl0.130 inch. 

6-86. Avrmbly And hmdhrion Of Wbal Brake M l y .  (CwdriQ)PA-24-900 (Refer to Figure 6-50,) 
a. Lubriclre the 'a0" rings (6) 6 t h  MILH-5606 hydnvlic oil and i d  on the piuopr (5). 
b. Slide the picropc in rhe cylinda housing (7) until f lub wid rhe housing. 
c. I n d  rhe b l r o n  (2) and lining canicn (3) on the cylinder housing (7) and torque pkre (1). 

LANDING GEAR AN0 BRAKE SYSTEM 
REVISED: 4/10/81 
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FIGURE 6-31. REPLACING BRAKE DISC 

d. Slide the brake disc (4) on the wheel a d  paidon rhc cylinder housing ylina rhe dix .  
e. S- the yhQ ho- m the t o q u e  pkre aim rhe 3 cap bolo (15) a d  d r y .  
f. C o n n m  rhc brake Line m the brake cylinder hwring. 
g. Bleed the b n k e  ryxem as described in p q p h  6-88. 

The rh- or four brake appliurions. after brake relining, should be 
modaate  to allow the mi- in b e  Lining to bum our slowly. The 
burning out or rainr is &a b e  determine factor in the &I life of the 
brake lining and if high speed stops ue avoided. whenever possible. 
brake lining life and bmke perfornunce will be conriderably improved. 

6-87. RcpLrrmcnt Of W h a t  B h  Diw. (Ckvdud) (Refa  to F@rr 6-3 1.) 
Rivered Brake Dix. 

a. Remove cqh t  riven a r u c h i q  brake discs to inns wheel half by chiseling off herds inside drum 
and punchlng them out. 

b. Place whed half assembly into b o b  water for 5 minutes and remove disc from wheel cirung by 
use of p v  ban. 

c. Clean casdng rhoroughlv and apply h u % y  coat of zinc chrom~te  paint in brake disc recess. 
d. Place wheel caning into boding water for a few minutes, m o v e  and inun new replncemcnr brake 

disc into rhe expanded wheel. Axcrrria h a t  brake disc L p r o p d y  m t e d  in recess in wneel half. 
e. Clvnp whed half and brake disc assembly in vise and locate eight 3/16 inch drill, dnll through disc 

w ~ t h  m 11/64 inch dnll. m d  then re-drill with a 3/16 inch d d .  
f. River wheel half to brake disc with eight .%'4425 AD67  riven. Set rivet from both ends to be 

cercain rivet hu prapcrlv fdcd the hole and file river h u b  flush with rue xrt and paint. 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/1M2 



PIPER COMANCHE SERVICE MANUAL 

FIGURE 632 BLEEDING BRAKES 

Non R i m e d  Brake Dix. 
r Plnce wheel half +uanbly into boiling water for 5 minuta and m o v e  d i i  from wheel casting by 

uw of pry bur .  
b. Clan wring thoroughly and apply hcpyr coat of zinc chromare paint in bnkc  disc recess. 
c. Place wheel cunng ioto boiling water for a few minutes. m o v e  and i n v n  new replacement bnke  

disc into the expanded wheel. Ascauin rhat bolt ho la  arc hpcd and bnke  disc is properly x d .  

6-68. B k d n g  Roadurc. (Refer to Figure 6-32.) If the bnke line h u  beer! disconnected for any r u n .  it 
will be necessary t o  bleed the bnke and line u described below. 

a. Place a miuble conuiner at the bnke mcrdoir to collect fluid overflow. 
b. Remove the ~ b k r  bleeder fining u p  louted on the borrom of the b n k e  unit housing on the 

landing 
c. Slide a hose over the bleeder fimng, looxn the firdng one cum and pressure f i  the brake rysrem 

w~rh  .MIL-H-5606 fluid. 

N@TE 

Bv watchlng the f lu~d  pass through the p h c  h o x  ac the top of the 
bnke  r e m o u .  It an be dermnvled whether any ur has entered the 
synem. I f  ur bubble are emdent. fdhq of the sysrcm hall be 
conunued u n d  all of the ur rr our o i  the syaem and a steady flow of 
f lu~d u ohtmcd.  

d. Tlghren bleeder fittlng and remove the hose. Check brakes for proper pedd prewre.  
e. R e p a t  thu  procedure on rhe other gear. 
f. Drain excess fluid from rcxrvoir to Fluid L ~ c l  line with a syringe. 

LANDING GEAR AND BRAKE SYSTEM 
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1 PARKING BRAKE CABLE 

SKETCH A 

FIGURE g33. BRAKE SYSTEM INSTALLATION PA-24-100 and PA-24-250 
Swid Noa. 24-1 to 24-2174 id, 24-2170 to 24-ZZW incl. 

REVISED: 4/10/81 1K18 LANDING GEAR AND BRAKE SYSTEM 
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I. n u # o  m t s r m v o ~ ~  
2. I I O H 1  C I I I I M O  S I U F  COMIIOL CABLE 
3. Lrrr PUIIMC BIUC COIITIOL CmLr 
4. ~ I O M T  YASTII CvLtuDrrn 
5. T O I W t  T U l f  
0. "I. I I1 C D * * I C I I * e  "OD 
7. I I W I  I U D D C I  P t D L  
8.  LI.7 Y I S T L "  C.LI*DL" 
v. LEFT C O I I I C I I " .  .On 

2 

10. ..mm,*. ,.Ui " M O L E  1 
11. D I M E  P I D L  
la. . " U C  *."OLE 
t r .  LEFT IIIL e m u t  L~IIC 
I.. 1151(T m l I t L  . n u t  L l l t  
$8. B I U I  C I L I I O E I  Y P P C l  L I O U I I I M .  W L T  I Y U - 3 1 1  
ld. B I Y S  C I L I M D E I  Y P P t l  Y O Y I I I M O  BOLT IP.&\.C. . 2 7 2 1 V l  
17. BUYII#. 1L.A.L m 8 0 0 1 2 -  1101 
18. B U M I M S  1P.l.C. . 1 * 0 7 0 - 0 4 1  
19. r L I I I I L m  "OSC 
20.  ."MI C I L I " 0 t "  .,,EY.L. 

FIGURE 6-34. BRAKE SYSTEM INSTALLATION PA-24-100 m d  PA-24-260 
Snid Nos. 24-2175.24-2298 and up, PA-24260 and PA-24-400 

LANDING GEAR AND BRAKE SYSTEM 
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689. B n L  .Mums Cylinda. (PA-24180. PA-24-250. Scrirl Nos. 24-1 m 24-2174 incl. and 24-2176 w 
74-2298 i n d )  

690. R r m o r r i o f B a k e ~ C ~ .  
r Aceerr w the brake cylinder u gamed chmugb a rrmonbk peen of the floorboud. l o c d  in 

from of the pilot's uu. 
b. Remon a r m  - and roll back the clrper from in front of the xu 
c. Remow the p8ad lOMd to the left of the nose wheel b o w  by removing rhc a r u c h q  vrnn 
h Disconnect the in*r supply line rt the top of the cylinda and ad the fluid kun the r-i 

into n suiuble conminer. 
e. Disconnect cbc pmuue line u the bormm of the cytbda a d  allow the fluid to drain from the 

cylinder. 
f. Divonnect the cylinda rod from the bell& by mmwiq rhc mmt pin, w u h ~  and pin. 
g. Remove the mura cylinder from iu bracket by removiq rhc amchin( corra pin. washa and pin 

691. D b m b l y  Clomiq. l q c c t h  And Rap& Of Bnke MauCylindu.  (Refer to F M  6-35,) 
a. Divpcmble the muter cylinder by removing the m p  r i q  (3) at the mp of the cylinder and 

cxmct iq the p l u w  vvmbly from the h o m .  
b. Ranovc the phron had (11). spring pin (13) and bubie# (8) from rhc rod (7) by dnwq out the 

roll pin (9) .  
c. Slide cap h m  piaon md. 
d. Clcrn dl p M  in a IuiWble solvent. 
e. Rcplacedlwarr p ~ .  

6-92. Aacmbty Of B d e  Mora Cylinder. (Refer to Fiyrr 635.) 
a. Lubricate wicb bydnulic fluid and inndl the inna and outer "0" MP (4 and 6) on cap and slide 

amaubly on piston rod (7). 
b. Slide the b u h q  (8) o w  the rod and the piston herd (11) o w  the spr iq  pin (13). 
c. I d  "0" riq (10) on end of pinon rod. 
d lnvrr the spring pin (13) h o  rbe rod and xcure with roU pin (9). 
e. I n d  spring (14) on md of spring pin. 
f. Slide the plunger uvmbly into rhe cylindct housiq and xcwc with snap nng (3). 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: e/im 
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693. I n s d a d o n  OT W e  Mvoa Cylinder. (Refer to F i e  634A) 
a. Position the cylinder in i u  mounting bncket and insert the upper mounting dcvn bolt from the 

inboud side of each cylinder u shown in Figure 63444. and secure with washer, nut and coner p in  

WARNING . 

The upper mounring devic bolts mum be i n d e d  u shown in Fire 
634.4. 

b. lm the p u k i q  bnke a b l e  through the bushing in the acruadng arm and secure virh u r  screw. 
c. Clamp the a b l e  housing ro the upper pan of the cylindcr rucmbly. 
d Connect the bnke  fluid ha ro the cylinder firdnv. 
e. Bleed the brake yrrm per lramrcdona given in p a r a p p h  6-88. 

FIGURE 6.34A. BRAKE CYLINDER INSTALLATION 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/16/72 
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1 .  C L C V I S  
1. J A Y  ""7 
I .  I.., .,I .. 111°K" "0..  1 1 1  

3. C.. 
6. O V I l "  "0. .  "I*. 
1 .  .ISTO# 100 
a. .U.*l". 

e. "OLL .I. 
10. ..0.. "1". 

I I. *,,TO" 
12. '.0.'"I.. 

13. I C 1 1 . I  W I l  I.. 1m1~. 
I¶. C.LI.0K" *OUII*.  

FIGURE 6.35. BRAKE MASTER CYLINDER PA.24180 and PA-24250 
%id Nor  2 4 1  m 242174 incl., 242178 m 242298 i d .  

LANDING GEAR AND BRAKE SYSTEM 
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6-94. R c m d  Of P a  B& V*. 
On +ha with S a i d  Nor. 24-1 to 24-2201 incl. the pulring bnke  n l v e  h l oa tcd  on rhc rfr side of 

the fd n a r  the lcfr side of rhe fudqc. 
a. Remove rhe nln by divonnerdry rhc W e  liner at ntvc and m v i q  rrrrching nut. bolu  and 

w u h m .  
b. Diwoanccr the conaul cable from rhe valve lever. 

On +ha aith S a i d  Nor. 24-2202 to 2C2298 the p u h g  bnke  nlve  u louted  undcr rhc floor 
p m d  at the left wr of rudder pedals. 

r Remom a c u c b q  s m w  and remove arpn and a c w  panel h a m  in front of the pilot's wrt. 

b. Diuonnccr conaul crbk from n lve  arm. 
c. D i i o n n m  b n k e  lina from d m .  
d. Remove valve from c h d  by nut. d m  and bolo. 

6-95, r' bly ~t P- ~nlv valve. ( s ~ P )  

a. Remove the n l v e  XU and "0" fin# from rhe n lve  body. 
b. Remove the tin- nut from the r i m  rruehing chc urn to the v r l n  nem and remove rive. 
c. Slide the n l v e  a c m  out of the n lve  body. 
d. Remow rhc s p u a  and "0" ring from the nhre body. 

6 9 6 .  C l a n k ( .  AOd Of B& V h .  ( S m )  
a. Clem dl puts in a suitable dcaniq lo lvet .  
b. Inspen t h m &  for damage. 
c. l n r p m  rhe valve and scat for duna@c or  wear. 
d. Repair is limited to q l r c r m e n t  of pats.  

6 9 7 .  Ancmbly 0f.Parkiq Bnlrc V*. ( S a l t )  
a. Lubricau "0" rings witb brake fluid before +rumbly. 
b. I n m  the valve nem inro rhe valve body and icud  "0" ring md3p.m.  
c. Secure srem to .mu.% arm with rivet w h e n  md tin- nut. 
d. Place "0" ring on nlve  uu and inaJl in valve assembly. 

6-98. Diamcmbly Of Puking Bnlrc V k .  (Hoof) 
a. Remove dnernun nut. w u h e n  and r i m  attaching lmcr to valve aem. 
b. Remove the end firsing from nlve  body and withdraw piston uumbiy .  

6-99. Cleaning. lnrpccrion And Rep* Of Parking Brake Vdve. (Hoot7 
a. Clean dl p u u  in a suitable cleaning solvent. 
b. Inspecr valve body for x n t c h a  or bum. 
c. Inspect pinon for w n t c h n ,  b u m  or dunage. 
d. Repain Ire Limited to rcplaccmcnt of p u u .  

LANDlNG GEAR A N 0  BRAKE SYSTEM 
ISSUED: BH8/72 
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FIGURE 6-18. PARKING BRAKE VALVE 

6100. ~ O f h c k h # B n L a V . h l ( H o d )  
r Lubricate 'QO" + wirh bnke fluid Morc urrmbly. 
b. P h  'QO" rings on pbmn md od ppian inm nlvc body. 
c. Amch piaon to rhc leva wid rim. d e n  md riuerrmn nut. 
d. I d  guker md d fie on nin .+lrmbly. 

6-101. B n  Of Pakin# BnLa Vrin. 
r On r i r p h  mi& S a i d  Nor 24-1 to 24-2201 ind.. poddon parking bnke n lvc  on che rfr side of 

rhefvcarllnarrheidrnofrud&pdrlr 
b. Co- conrrol ab le  m d v e  leva. 
c. . kme d v e  to firrrnll with bolts. &en md nun. 
d. Comect bnke Iiua to nin. 
e. On rirpha with S d  Nor. 2C2202 to 24-2298. position vdve on floor b o d  channel under rhc 

left n of mdda pnWI. 
f. Amch conrml able  to nin lever. 
g Sccnm d v e  m c h d  with bolts. d e n  md nun. 
h. Co- brnlrc Lina to d v c .  
i. Bleed rhe bnkc lyncm. (Refa m pm(p.rph 6-98.) 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 
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6-102. Removal Of Brake Cylinder. PA-24-180 and PA-24-250. Serial hos.  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 thecylinderfrom itsattachment fittings by removing theattachingcotter pins. nuts. washer 
and clevis bolts 

c. 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 ) 
I a .  Loosen the gland packing nut (7)  and slide the piston rod assembly (8) out ofthe cylinder assembly 
I ( 1 % .  

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). "0" ring (17) and valve ( 16) 

6-104. Cleaning, Inspection And Repair 01 Brake Cylinder. 
a. Clean the cylinder pans  with a suitable solvent and dry thoroughly. 
b. Inspect the interior walls of the cylinder for scratches. burrs. corrosion. etc. 
c. Inspect the general condition of the fitting threads of the cylinder. 
d. Check the piston and valve for scratches. burrs. corrosion. etc. 
e. Repairs t o  the cylinder are limited to polishing out small scratches. burrs. etc.. and replacing valve 

washer. seal and "0" rings 0 
6-105. Assembly Of Brake Cylinder. (Refer to Figure 6-37 ) 

NOTE 

Usea smallamount of hydraulic fluid (MIL-H-5606) o n t h e " 0 r i n g  
and component parts to prevent damage and ease of handling 
during reassembly. 

a Install the "0" ring (17) on the parking valve (16) and insert it into the cylinder housing 
b. Install spring ( 18) and fluid line fitting (19). 
c Slide the actuating arm (25) into the cylinder housing and install -0" ring (20). bushing (21). 

spring (22). washer (23) and secure with nut (24). 
d Install "0" ring on inside (5) and outside (6) of gland packing nut (7). 
e. Slide spring, gland packing nut (7). washer (9). pislon (10) with "0" ring ( I  I ) .  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. 

REVISED: 4/10/81 
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1877 

2 
I 

6 

. . 

1 .  C L t V l .  t-0 
1. 4.- NUT 
I .  W . S * l l  .. '..I", 

5. "0..  ,110 86. ".L"1 
a. .',.. .I". 87.  .'O.' .I". 

I. eLA#O i . Y I  10. IP.II. 
a. .1,,0" .OD 19. ,lT,!l. 
v. ".LO" W U * . l  10. "IU 
'0. ~ 1 1 1 0 1  I!. I U ~ ~ I U  

-n 
! I. ' -0 ' .  .I.. 11. 1,111. 

(1.  ,.*#"a 11. ..ant* 
11. ,YS*l". 11. I". 

'4.  I*., .'NO I¶. C A M  .*O . C I U . I I * O  i." 

I ¶ .  C.L'"D," .,,#U.LI 20. I C I I *  

FIGURE 6-37. BRAKE MASTER CYLINDER PA-24-180 and PA-24-250, 
Serial Nos. 242175.242299 and up, PA-24-260 and PA-24-400 

ISSUED: 8/18/72 
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6.106. laroll.rion Of BnLc hlssru Cylinder. (Refer to Figure 637A.) 
a Pairion the cylinder in i o  moundng bncker and inrm the upper mounting clNic bolt from the 

inboard side of each cylinder sc shown in Figure 637A. and rmre with -ha. nut a d  coma  pin. 

WARNING 

The upper m o u n d q  dcvir bola mwt  be inrcrllcd u shown in Figure 
6-37A. 

b. l n r m  the p a h q  b n k e  cable rhmugh the bushiq  in the u ruadry  arm and rmre wirb srt ec. 
c. Wunp the cable hounng to the upper p m  of the y l i u d o  uumbly.  
d. Connect the bnke  fluid l inn  to the cylinder fi*. 
e. Bleed rhe b n k e  system per inrrmcdom given in p t n e n p h  6-88. 

I. M S a 4 8 8 + O J Z  
a. ."a, w 
1. . . U * I O L  
4. .Y IMl"  - I & V 7 8 4 6  
0. IVS",". - 8 0 0 1 1 . 1  1. 

a. - - l . M .  A.13- I l  
1. - - L A .  1 7 1 1 9  
I .  A " U M I 8 L  

FIGURE b37A. BRAKE CYLINDER INSTALLATION 

LANDING GEAR AND BRAKE SYSTEM 
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TABLE w-n. nousrssnoarmc c i w t ~  
(UNDING GEAR AND BRAN?. SYSTEM) 

LANDING GEAR AND BRAKE SYSTEM 
ISSUED: 8/18/72 

T& 

Landing gear reuacrion 
syxcm fadl to opmte. 

Warning horn fails to 
opeme when throttle 
ia d o x d  md 
geu is remcted. 

Transaimion uvmbly 
motor d o a  not nop 
when l a n d q  geu is 
in rhc fully atended 
position. 

Amber gar up li@t out. 

Warning horn fails to 
stop when rhronle is 
d o x d  md landing gear 
u extended. 

Cmr 

Car motor c h i t  brcaka 

OF". 
Wire brnkcn on afery 

rvicch. 
T-inion ~ m r  m 

d l y  iaopcncivr. 
T m s m b i m  mowr u- 

rmbly burned out. 
Gar moror ground circuit 

O F .  

Mianswitch at thmnlc 
out of adjuanncnr. 

Nose gar dom limit switch 
iuopcrnti*~. 

Warnin# hom aauubly. 

Landing gar down limk 
switch out of adjust- 
ment. 

Lamp burned out. 
L m d q  gear up limit 

switch out of adjust- 
m a t .  

Gar indicator ligher 
circuit b m k a  opcn. 

Micrawitch at lhronlc 
control out of d j u n -  
ment. 

Nose gerr down limit 
inopcnuve. 

a=+ 

Roer. MUir  b l ~ a k a .  
- 

Check afy switch and 
wire conncaion. 

Check w i r i q  at ~ l ~ m i a i o n  
momr uumbly. 

Replace mmtnision mowr 
r ~ m r b i y .  

Check ground wire to 
hud.ge. 

Adjva microswitch. Refer 
to P v y n p h  6-63. 

Check wires and replace 
limit switch if neeaury. 

Adjva or r e p k c  if 
nC+COUY. 

Adjust down link switch. 

Replace lamp. 
Adjust limit switch. 

Rac t  circuit breaker. 

Adjun microswitch. Refer 
to Paragraph 6-63. 

Check w i r a  and replace 
h i t  switch if n e m w .  
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T A B U  V141. T R O U ~ H O O T W G  OlAPT 
(LANDING CZAR AND BRAKE SYSTEM) (coat) 

LANDING GEAR AND BRAKE SYSEM 
ISSUED: 8/18/72 

Trouble 

Tramision motor 
d l y  d o a  nor 
shut off when g a r  
u in fully m e d  
position. 

Cmn g a r  down light out. 

Tnnunirrion r a ~  ope- 
ua but relerw ruk 
remrinr arrionrry. 

Landing gnr d mnn 
with oleo strut in r 
deprrsvd condition. 

Clur 

Landin# p up limit 
rriuh out of .djiur- 
ment. 

h p  b w e d  out. 
Car down Limit w i d  

out of rdjuament. 
G a r  indicwar ligh6 

b i t  brukcr open. 

&uml rePiner m 
hits pin. 

&uL$minarlmc 
h i 6  ocher ruuiccion. 

Sdy switch out of @us- 
m m .  

w '  
Adjua limit switch u re- - 

mmion toque rube um. 

Replace Lmp. 
Adjvn Limit switches. 

R a e t  &at breJla. 

Ri# h d u q  gar  system so 
chat d e n  -on 
moror rrvmbly stops. 
~~Q~ 

i 118 inch or more from 
rhc mU pin xop. 

Remove ruuiction. 

Adjua afy switch. 



PIPER COMANCHE SERVICE MANUAL 

1_ 
I - - I r I 

12s Dl* 

I ' 
F R O N T  I I 1 

I ' 
I ' 

FIGURE 6-38. FABRICATED PLUMB BOB TOOL 
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A101 

FULL  RADIUS 

- 

5.00 - 

MATERIAL. STEEL 4130. .I25 X .75 X 5.00 

I I 
I 

i 
U 

7 

MATERIAL. TUBE STEEL 41 M 
1 3'16 0.0. X 937 1.0. X 1.43 L 

NOTE AFTER FA6RICATION OF ASSEMBLY 
HEAT TREAT TO 1 6 W O 0 / 1 8 0 0 0 0  PSI. 

TYPICAL INSTALLATION 

FIGURE 640. FABRICATED SPANNER WRENCH 

LANDING GEAR A N D  BRAKE SYSTEM 
ISSUED: 8/18/72 
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DIAL INMUTOR 

CLINCH T H E  ROO END BEARING 
BEWEEN TME BOLT AND NUT 

FIGURE 841. IlYSPECTlOW OF ROD EN0 BEARllYOS 

INTENTIONALLY LEFT BLANK 

ADDED: 6/ZY76 LANDING GEAR AND BRAKE SYSTEM 
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6107. laspadm 01 ibe hdag C ~ E  blarl RBvda Sysiem. (Rdacnce mmaLl b m  Seaion VI 
ofrhirScRicehhmaL) 

r Place the i r p h c  on juka. (Rchr to w h  2-10.) 
b. Dicconnmerhgarfromthe~mr.(~ampng.phr6*6md647.)ALodheonnm~ 

put  ecma l o c k q  Iprink 
c 1 q e x  +U cornporn for condition md rcu. ( R c f o  m p.n(p.eh 6 4  md TahLcr V-III md 

W-IV f a  rcu limiu) 
d 1mpscr cod al f a  r by dinchins the bar iq b m a n  a bolt md nut u ~ g c m a t r  u shorn 

in F@c 6-41. and usbq a did indiarm m- the r o d  ht pLy be- rhc b d  and nee. rhc 
~mnxniceLimith.00Sdminch 

e Caeck the d m  c c m a  m v d  of borh the left md Mt dm# Linb an the narc gar.  (Refa to 
pangraph 613 and P ' i  63.) 

Lpevc cht borh n a e  g c ~  &ag Lirrlu comrcr thcir mp dmduDcauty. 
(Rdo to p q m p h  6-15, S a p  "h.") 

t Qcdrtherhruanmmvdofachmringcrrdhbnocli&(Rcfamprrsr~ph632mdF~ 
688.) 

g. I d t h e & d o c t r p r i n O I o n t b c n a c p . r . I f ~ o ~ ~ i r m 4 o ~ P i p r S c n i c c K i t  
761 082 fa addidad spring imuUuion (Refa to p u a p p h  6 1 4  for inaJhrion inanwdoas) 

I h. DhcoDlvcr md irrrpcn mrin gar push-pull cabla @ a  m i m d b h n  (Refer m pr~(p .ph  6 4 8 . )  
i Hookup both rmin p n  a d  c4& m d  -an CTnacmksim not colmcneb) (Ma 

to 650.) C o o r W  the orrrccnm lo&. (Refa to m h  655.) 
j. Hookup the nose gsr (der to p n g . p h  M 9 )  md ~i# m o p e r a  with rhe main p. 

(Tnnrmkion not connctcd) Coadirute the ovcrcmta l a b .  (Rdcr to pvrlprph 656.) 

At rhir poim the landing gar u now in a doanlocked semicable 
condium, without the benefit of the mnrmbion 

Ir Paform a l v l d iq  gar rcmcrim l a d  tcrr pa p u a p p b  658. 
L P a f m  a rrmcrion and enmdon y d e  of the landing gcu dccrrically. Make the maury limit 

switch adjurrmcno per infonnrdon given in parapph, 6-51 rhm 6-67. 
m. lmrr  that the landing gsr u doam md locked; then remarc the &kplvlc from jado. MzLc the 

a p p r o p ~ t e  lqlbook &a. 

LANDING GEAR AND BRAKE SYSTEM 
REVISED: IOIM7 
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TABLE n-m. MAIN CBAR W U R  LlbQl3 

LANDING GEAR AND BRAKE SYSTEM 
REVISED: 4/3/78 

Index 
No. 

1 

2 

3 

4 
4 

40 
4a 

5 
5 

7 6 
6 

" 7 

8 

9 

10 

1 1  
1 1  
1 1  
1 1  

12 
12 

13 

14 

Part 
No. 

AN26 

14843-16 

14843-30 

20829 
225 12 

20829 
225 12 

207376 
20737-1 4 

20737-5 
20737-13 

AN4 

20737-8 

AN26 

1484340 

2491 1 
25046 
20768 
22577 

23412 
22943 

8330240 

Item 

Bolt - 
-g 

Stud 
Shld 

Stud 
Stud 

m 
M g  

Burhing 
Bushing 

Bolt 

Shoulda 
bnhiag 

Bolt 

m 

Link 
Link 
Link 
Link 

Bearing- 
Rod End 

LW Spring 

Bungee Cord 

Mfg 
ID. 

.375/.373 

.374/.376 

.4365/.4385 

.4365/.4385 

.498/.500 
S611.563 

.498/.500 

.5611.563 

.25 11.249 

.373/.375 

,43651.4385 
.4365/.4385 
.4365/.4385 
.4365/.4385 

See Fig. 7-30 

Spring is 
extends the 
(mearured at the inside of end loops.) 
Inspect for frayed protective c o v e ~ g ,  breaks, and 
soft areas. Replace cords exhibiting these conditions. 

S m i c e  
Mh. 

.370 

.373 

.374 

.432 

.4365 

.4365 

.494 
,557 

.498 
561 

.498 

.561 

,245 

.249 

,370 

.373 
,432 

,4365 
.4365 
,4365 
,4365 

- 

pound 
inch is 

Limits 
O.D. 

,3731.371 

.435/.433 

.497/.495 

.560/.558 

.249 +.000 
-.m 

.373/.37 1 

,4351.433 

servicable when a 12 
spring to 7-7/16 + 118 

Limits 
Max. 

.373 

.376 

.377 

.435 

.4395 

.4395 

.497 
,560 

.SO1 

.564 

.SO1 

.564 

,249 

.252 

.373 

.376 
,435 

,4395 
,4395 
.4395 
.4395 

,005 

tension load 
maintained 
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Figure 6-42. Main Gear Wear Limits 

LANDING GEAR AND BRAKE SYSTEM 
REVISED: 4110181 1L14 
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TABLE VHV. NOSE CBAB WEAR UMlTS 

LANDING GEAR AND BRAKE SYSTEM 

1L15 REVISED: 4am 

Index 
No. 

1 

2 

3 

4 

5 

6 

7 

7 

8 
8 

9 

10 

11 

11 

12 
12 

13 

p~ 

Item 

Bolt 

Bushing 

Bruhing 

Bruhine 

Bolt 

Bushint! 

Bolt 

Bolt 

Bruhing 
U 

Bushing 

Bolt 

Bushing 

-g 

Bushing 
Bushing 

Nor Springs 

- 

Part 
No. 

AN6 

14843-18 

1484318 

2073 7 4  

22066 

14843-18 

AN6 

AN6 

14843-1 8 
14843-1 9 

20803 

AN178 

20777 

3 1766 

171644 
17164-4 

13098 
2 Req. 

- - -  

Mfg 
ID. 

.3745/.3755 

.3745/3755 

.374/.376 

.3745/.3755 

.3745/3755 

.3745/.3755 

.374/.376 

.5015/.5000 

.SOlS/.SoOO 

.4995/.5005 

.4995/.5005 

Spring in 

inside of the end loops). 

--- 

Savicc 
Min. 

.370 

.3745 

.3745 

.374 

.3727 

.3745 

.370 

.370 

.3745 

.3745 

.374 

,4976 

.SO00 

.SO00 

,4995 
.4995 

2 5 pound 

Limia 
O.D. 

.374 +.000 
-.003 

.3742/.3737 

.374 +.OOO 
-.003 

.374 +.000 
-. 003 

.4991/.4986 

serviceable when a 45 

Limits 
Max. 

.374 

,3765 

.3765 

.377 

.3742 

.3765 

.374 

.374 

.3765 

.3765 

.376 

.4991 

SO25 

.SO25 

,5015 
,5015 

tension 
load extends the spring to 4 inches (measured at the 
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FIGURE 6-43. NOSE GEAR WEAR LIMITS 

LANDING GEAR AND BRAKE SYSTEM 
REVISED: 1013177 
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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 widstrand breakage or the not-so-readily 
visible types of wear, corrosion, andlor distortion. The following data may help in detecting the presence 
of these conditions: 

A. Cable Damage 

Critical areas for wire breakage an 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 circumference. 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 s w e  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. 

a Added: 8/15/98 APPENDM NO. 1 
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Figure 1. Conno1 Cable Inspection Technique 

INDIVIDUAL OUTER WIRES 
WORN MORE TH AN 5096 MORE THAN 40 - 50 % 

(NOTE BLENDING OF WORN AREAS) 

Figure 2. External Cable Wear Patterns 

APPENDIX NO. 1 Added: 8/15/98 
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WEAR 

I I 

I Figure 3. Internal Cable Wear 
! 
I -. D. Corrosion 

Carefully examine any cable for corrosion that has a broken wire in a section not in contact with 
wear producing airname cornponenu such as pulleys, fairleads, etc. It may be necessq 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 andlor metal- 
brightening operation has been accomplished in that area. 

E. 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 O F  VAPOR DEGREASING. STEAM CLEANING. 
METHYLETHYLKETONE (MEK) OR OTHERSOLVENTS TO REMOVE 
CORROSION-PREVENTATIVE COMPOUNDS, AS THESE METHODS 
WILL ALSO REMOVE CABLE INTERNAL LUBRICANT. 

Added: 8/15/98 APPENDIX NO. 1 



PIPER COMANCHE SERVICE MANUAL 

F. Cable Fittings 

Check swaged terminal reference marks for an indication of cable slippage within fitting. Inspect 
fitting assembly for distortion andlor 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 pulley bearings to assure proper lubrication, smooth rotation, freedom from flat 
spots, dirt, and paint spray. Periodically rotate pulleys, 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. 

EXCESSIVE CABLE WEAR PULLEY MISALIGNMENT 

PULLEY TOO LARGE FOR CABLE CABLE MISALIGNMENT 

FROZEN BEARING NORMAL CONDITION 

APPENDIX NO. 1 

Figure 4. Pulley Wear Patterns 

1L20 

Added. 8/15/98 



PIPER COMANCFIE SERVICE MANUAL 

THIS PAGE INTENTIONALLY BLANK 

Added. 8/15/98 APPENDIX NO. 1 
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LEROFICHE 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: 

Revisions 
ORIGINAL (Paper only) 
COMPLETE REISSUE (Paper only) 
1st (Paper only) 
2nd 
3rd 
4th 
5th 
6th 
7th 
8th 
9th 

1959 
August 18. 1972 

December 18.1973 
June 25,1976 

October 3. 1977 
April 3,1978 

September 10.1979 
April 10,1981 

November 1, 1982 
September 21,1986 

August 15. 1998 

None 
None 
None - 

1.2.3.and4 
1 

1.2.and3 
1.2,and 3 
1 ,2 ,and3  
1.2,and 3 

1 
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 alphalnumeric grid code numbers: 

Fit 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 
Illustrations 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. 

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

)C Example. 

Revised: 8/15/98 PREFACE 
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I EFFECTMTY 

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

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 244300 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 thm 24-5028. 1969 - 1972 

26- 1 thru '6- 148 

* Multiple models assigned serial numbers from a single serial number list. 
No serial numbers duplicated. 

1 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 O R  LOSS OF LIFE IF NOT CAREFULLY 
FOLLOWED. 

I - CAUTION - 
OPERATING PROCEDURES, PRACTICES, ETC., WHICH I F  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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PIPER COMANCHE SERVICE MANUAL 

SECTION V I l  

WWER PUNT PA-24180 

7-1. Inaoducrion. Thu  x&n c o v m  p o v a  p l u m  used in rhe PA-24-180 and is comprised of inaucrions 
for rhe mwd. minor repair. vrvice m d  inrdlrrion of tbe @e cowling. propeller. propeller governor. 
engine. engine shock mounts, inducaon system, ipniaon ynan and lubriauon s ~ m .  

7-2. Des.xipoPn. The PA-24180 u powaed by a Avm-Lymming 0-3604 f o w  cylinda carburetor 
induction. direct drive. wer aunp..horizonuUy opposed air-cwled e w e  with a comprmion ratio of 8.5: 1 
nrcd at 180 HP at 2700 RPM and dcugned to o p m r e  on 91/96 (minimum) o m c  aviation p d e  fuel. 

Cowling :omplctely endovr  the e w n c  and cons* of an u p p r  and lower xcdon. Side panels lifr up 
m allow acccu to rhe engine. 

The propeller may be a conrunt speed McClulcy or HarUell unit conuolled by a governor mounted on 
the engine supplyins oil rhrough rhe propeller haf~ at &our pmsura .  Oil pressure from the governor 
mova rhe blades into high pitch (reduced RPM) and ccnmhrpl  rriniry moment of rhe b h d a  tend to 
move them inro low plrch (hgh RPM) in rhe absence of governor oil p-. 

The induction s y m  c o n s h  of a wcr rype air filter on the early modcL or a dry type air Ntcr on the 
later models and a :HA+S Muvel-Schebler cubureror. This nuJYre u normally =pirated w t h  no 
muicrions on maximum power output. 

Bendix Scintilla S4LN-20 x r i a  and S4LV-200 x r i a  magnetos are inlulled with their a.uociatcd 
cornponenu. The S4L.N-20 suia mrgnmo incorporare a shgle breaker and an impulse couphg  innailed on 
the leh magneto. The S4LV-200 x r i n  magneto system conaiso of a sirqllc contact mqncro on the rqht 
slde o i  the cnlpnc and a dual contact magneto on the left to obuin  rhe reurd spark necessary for surnng. 
A swung vibrator, mrgnero w a c h s  and suner  witch complete rhe system. 

In addition to rhe previously menrioncd components. each enlpne is furnished rvi& a 12-volt sturer. 
35-ampere or 50-ampere 12-volt genenror. vacuum pump drive and fuel pump. 

The lubricarion system is of the prature wer sump rype. The oil pump which is located in rhe 
accessory housmg, draws oil through a dnlled passage lading from rhe oil suction screen locarcd in me 
sump. The oil from rhe pump then enten a dnlled prurgc in rhc acccuory housing, which fee& the oil to a 
thradcd connecuon on chc r e u  face of rhe accessory housing. where a flexible line leads the oil to the 
e x r e d  oil cooler. Prsrure oil from rhe cooler returns to a second threaded connection on the acceuo? 
housing from whch point a drdlcd pywee mnducu oil ro rhe oil pressure screen or firer. In rhe event that 
sold oil or an obsrrucuon should resuict the oil flow ro rhe cooler, m oil by-pass valve 1s provided to pass 
the oil direcrly from the o i  pump to the oil pressure screen or filter. 

The o i  prnarre screen or filter element, located on the acccrrow housing is pronded as a means to 
filter from the oil any solid pmdn char may have p d  thpugh the sumion screen in the sump. Afccr 
being firered in the prssurc screen or firer. the oil IS fed through a dnlled paurge to the o i  pressure reliei 
valve. located in the upper right side of the crankcase in front of the accessory housing 

This relief valve regulam the engtne oil pressure by allowing exceulve oil to return to the sump. rvhlie 
the bdance of the p r m r e  od is fed to the mun o i  gallcry in the nghr half of the crankcase. Resldud 011 is 

returned by gnvlry to the sump where. airer passing through a screen, it is qa in  nrculared through thc 
cnlpne. 

POWER PLANT 
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7-3 Tmublahooring. Troubla pcculia~ to the p o r n  p h c  uc liaed in Table VII-Ill in the back of thL 
&on. dong with their probable u u l n  m d  aqgared d i e s .  When uoublnhooanp e n p a .  ground the 
nugnero pnmary circuit before p c r f o r n q  any chcdo on the ignition symm. 

7-5. Removal Of En* Cowling. 
r A x e r u i n  dut the rmmr switch and t n a g ~ ~ ~  w i t c h a  uc in che off posiuon. 
b. Rd- the t hee  cowl f m c n  on each side the e q m c  of the m e  camp-nr 
c. Remove amcbmg s a w s  from the top cowl at the fmd and nose cowl. 
d. Divonnecc cowl amchmcnr a n p r  from top cowl. 
e. Remove the two a r u c h i  nun,  wlrhar  and wm securing the top cowl channel to fuewall. 
f. Lift the top cowl fmm the engine -bly. 

g. D i x o ~ e c t  the air bellows from air fdur by loosenin# the q u r n a  rurn f i a e n m .  
h. Diuonncct all d n i ~  and hoses aruched to the bottom cowl. 
i. D i v o n n m  the w o  support tuba from the bonom cowl. 
j. Disconnect the nose gear door m a i o n  rod at the nose g c u  s m t :  
k. Remonng a tuchxq screws from bottom cowl and remove by pulling down m d  fonvard. 

7-6. C l a n i q .  lnrpccdon And Repair Of E q b c  Cowl. 
a. Clem c o w h q  with a ~ i u b l e  cluning roivcnr and wipe dry with a clean cloth. 
b. Inspect. cow[IILB for denu. cndo. loox n v m  elongate hola  and dunaged or musing f r n e n m  
c. Repair all defecu to p m m t  further damage. 

7-7. I n r u b d o n  Of En@ne Cowling. 
a. Position the Iowa c o w 4  and xcurc with screws to the f i w d  bulkhead. 
b. Aruch the two support t u b a  to the aft seaion of the lowa  cowling. 
c. Acuch the now gear door rcuanion rod to the g a r  smut. 
d. Connecr air hoses and drain l inn to the bottom cowhg .  
c. A m &  the urburnor  air bellows to the u r  filter with q m e r  rum fr r renm.  
f Position the top cowl on me nose xcrion and xcurc the two cowl channels to the fuouall w ~ t h  

screws. wuhcn and nurs. 

p. Secure the top cowling to the f irewd bulkhead and now senlon with u r n s .  
h. Attach the top cowl hold down swaps to each cowl support channel. 

Before performing m v  servicc functions on thc propeller. zrccnaln that 
the muter rrvlrcn is "OFF". the nugnero w ~ t c h e s  are "OFF" 
(grounded) and the mixture control is In the "IDLE CUTOFF" 
posinon. 

POWER PLANT 
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' 2 1  

1 0  

1 P U N  WASHER 
3 SELF-LOQING NLlT 
4 STMTER RING GEM SUPPORT 
6 SflNNER ADAPTOR RING 
(I " 0  RING S E U  
7 rnoPEun 
B HUB MOUWlNG BOLT 

I 11 8 WASHER 
10 SflNNER 

1 2  1 1  TRUSS H E M  SCREW 
12 FIBER WASHER 

FIGURE 7.1. PROPELLER INSTALLATION (McCAULEY) 

7 - 9  Removal Of Roprllcr. (McCauley) (Reier to Fqurc 7.1 ) 

NOTE 

In some manner idennfy the ponrion of each p a n  in relacion to the 
orher ro facrliute installation. 

a. Remove the s p m e r  ( 1 0 )  by removing the screws ( 1 1 )  that secure ir ro the rprnner bulkhead ( 5 )  
b. Place a dnp pan under the propeller ro catch oil rpiilage. 
c. Cut the safety wue around the propeller mounting bolrr (8) and remove the bolrr irom me engine 

crrnksnaft flange. 
d. Pull the propeller from the engine crankrhafr. 
e. Remove the propeller "0" nng (6) from chc propeller hub bore. 
f The ~ p ~ n n e r  bulkhead may be removed from che srurer nng gear (4) bv :moving nun. washers 

and bolts ( 1) 

POWER PLANT 
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Exaggerated view of nicks in Exaggerated view of nick 
in lacs of blade. 

Recommended method for re- 
moving nicks by riffle file and SECTION AA- 

mows clolh Blend &@zest ponan Nick in face of blade removed 
by file and crocus cloth as of nick Inlo leading edge align- 
recmmended men1 wtth smooth CuWeS 

FIGURE 7-2. TYPICAL NICKS A N D  REMOVAL METHOD 

a - 
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. lnspect the hub pans 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 pans  for wear and safety. 
f. Check blades to  determine whether they turn freely on the hub pivot tube. Thiscan 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 bedisassembled 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. It is recommended that for severe damage. internal repairs and replacement of pans. the propeller 
should be referred to  the manufacturer or Certified Repair Station. 

i. Grease blade hub through zerk fittings (Hanzell 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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A+ the .Muter Switch and Magneto S l i a h  ue in the "OFF" 
poririon and the Mixnuc Conrml is in the "IDLE CUTOFF" poridon. 

a Poridon the spinna bulkhead riq (5 )  rpiaR the ~ ~ n n  riq p support (4) lo that one m w  
Lins up wirh the TC1. on the front f.cc of rhe support. 

b. Secure the spinna bulkhad to the num riry g u r  support with 11 bolu (1 ) .  12 nuu ( 3 ) .  and 24 
vuhcn (2) (one under the bolt h a d  and one uDda ach n u ) .  Cvcftllly e m  n u u  u n i f o h y  to toque  
M u  rhoam io Table WI-I. 

c. C l a n  the p rope lk  and e w e  fluycs. 
d. O b m e  the scarcer ri- , to makc mre it is m o u n d  pmpaly on the q i n e  ~ M k r h a f t  k c .  

The cMkrhrft flange is mamped with an "0" nurk and the ma ring g e u  u likewise identified by an 
'QO" mulc. Upon innrlLdon of the a v r c r  r i q  g u r .  the m d q  hall be rnucd to inwe propa 
insrahdon. 

e. I n s m  the "0" ring (6) in the p o w  of the p m p d l a  hub bore. Make sun c b r  the "0" ring is not 
twisted m d  is l i k n l l y  coated wirh clean lubr iaciq  oil. 

NOTE 

Some .HcCrulcy Model 2D36C14 propelks will be found in use with a 
countabore in the hub uutcrd of an "0" ring p o v e .  When irutrllrng 
thew propellas, always inxrt rhe "0" ring in the counterbore and pulh 
it to the bonom. N n m  slide the "0" nng on the aanklhrfr pilot. 

f. R+iw rhc propeller and line up the m w s  on the hub flange o a r n  diameter with the short bushing 
in rhc crankahaft fluye. Engage the pilot in rhc hub. makin# lure that face of hub flange is parallel wrrh the 
face of me crm!ubafr w e ,  then purh the propeller in. Make sure that the bolt ho le  engage the bushings. 

It h imporunr rhat rhc propella be m t e d  against rhc mnklhrfr flange 
wirh a m q h r  purh. Rouung or cocking i ron will cause damage ro the 
"0" ring and oil leakage will r u l t .  Puriculu care rnun be taken while 
innding hubs havuq a counterbore to prevent d-g the "0" nng 
or displlclng rr so that it e lodged beween the flange faces. The lama 
condition wdl be indiared by nonmcking of the blades inunediatclv 
after insdhtion. 

POWER PLANT 
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g. Slide washers (9)  on bolts (8)  and tighten bolts uniformlv all around t o  the torque limits olTable 
VII-I and safety 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 in*tall 

washers ( 12) and screws I I I )  Tighten to  the torque given in Table VII-l 

7- 12 Removal of Propeller. (Hartzell) (Refer to Figure 7-3 ) 

NOTE 

In some manner identify the position of each part in relation to  the 
other t o  facilitate installation 

a .  Ascertain that the master switch and magneto switches are in the off position 
b Remo\e the spinner ( I )  b!. removing the screws that hecure it  to  the spinner bulkhead 141 
c Place a drip pan under the propell-< :o catch oil spillage 
d .  Cut the safety u8ire around the propeller mounting bolts (8)  and remove the bolt\ from the engine 

crankshaft flange. 
e Pull ths propeller from the engine crankshaft 
f Remove the propeller "0" ring (10) and shim ( I  I )  from the engine flange 
g The spinner bulkhead ma! be removed from the starter ring gear ( 5 )  b! remo\ing nuts. ua\hcr\  

and bolts ( 6 )  

7- 1 3 Cleaning. Inspection And Repair. 
The instructions for cleaning. inspection and repair of the Hanzell propeller are the same as tho\e i \ e n  

for the McCaule! propeller paragraph 7-10 

7- 14. installation Of Propeller. (Hartzell) (Refer to Figure 7-3.) 
a Po5ition the spinner bulkhead (4)  against the staner ring gear support 15) so that one arrou liner 

up w,ith the TCI .  on the front face of the support 
b Secure the spinner bulkhead to  the starter ring gear support with I?  bolts 16). I2 nut\ (9). and 21 

washer\ ( 3 )  (one under the bolt head and one under each nut) Carefully t~ghten  nuts uniforml! to torque 
limits shown in Table \ I l l - I .  

c Clean the propeller and engine flanges 
d Obser\e the rtarter ring gear to make sure i t  is mounted properly on the enginecrankhhafr llange 

The crankshaft flange is stamped with a n  "0" mark and the starter ring gear is likewise identified b! an 
"0" mark Cpon installation of the starter ring gear. the markings shall be matcd to insure proper 
installation. 

e Install " 0  ring (10) and shim ( I  1 )  on engine shaft 

ISSCED: 8/18/72 P O W E R  P I A \ T  
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1 SPINNER 
1 W E  
3 WLSHER 
4 SmNNER bDbPlOR RlNG 
6 ENGINE S T M E R  G U R  
8 BOLT 
7 WASHER 
8 HUB M O U m N G  BOLT 
8 NUT 

I 0  0 RlNG SEAL 
I 1  PROPELLER MOUhTlNG SHIM 

FIGURE 7.3. PROPELLER INSTALLATION (HARTZELL) 

It is abrolutely ewradtl that shin! (11) k i n d e d  u failure to do so 
may m l t  in failure of the rnoundng bolu due to r c h w e  movement of 
rhe w o  fl.n(la. 

f. Rwe cbe propeller mto pouuon wlrh the c n p c  and d ~ d e  the propeller onto rhe prooeller 
mounrmg bushings. 

g l n d  rhe propeller hub mounnng bolu (8) m the propeller hub and tqhren rhem to me rorque 
pven m Table VII-l 

h. Check bhdc m c k .  (Reier to paragraph 7-15 ) 
1.  safe^-wue the mounnng bolo and urndl spmncr. 

POWER PLANT 
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P I P E R  C O M A K C H E  S E R V I C E  M A N 1 : A L  

P R O P E L L E R  S P E C I F I C A T I O K S  

Blade Anglc I o n  Pitch ( H i g h  R P M )  
McCaule! 127" t 0 2 '  

13" Hart7ell 
High Pitch ([.ow R P M )  

McCauls! 27 5' 
Hartlel l  2 7O 

Propeller  R P M  Set t ing  Engine Static High R P M  2700 R P M  M a x  
Engine Static L o u  R P M  I850 i 50 R P M  Min 

Propeller  Torque Limitr Description R e q u ~ r e d  T o r q u e  
(Dr!) 

Sp inne r  Bulkhead 100 inch pound>  
Propellcr  Mount ing 

Bolt, 55 t o  60 loot p o u n d \  
Sp inne r  A ~ t a c h m c n r  

Sc reu  s 40 inch poundr  

P O W E R  PI.AVT 
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7-15, Bhdc Tmck. Blade mck is the M y  of one blade tip m foUow rhc ocher, while rmciug. in zlmoa 
rhe same plane. Excsrivc d i f f c r e ~  in Made u u k  - more &an 0625 iacb - m y  be an indiation of k n r  
b h d a  or impropa p m p k  h s n l h o n  Check b l r h  uack as fouowa: 

a. W i d  rbe engine shut down and b L d n  variul. xorrc ro the air& a a n w r h  boud  jurr under the 
tip of rhc lower bl&. Move rhc tip fore a d  nd i f r r h r o l y h  i u  full " b M a k c "  rnvd,  m h q  mall mukr  
wirb a pencil ar each position. Then center rhc tip k e e n  r h a  mrrks and xribc a line on the b o u d  for 
the full widrh of the tip. 

b. Carefully m u a  p m p e k  by haad to bring rhe oppairc b l d c  dom. C e n m  the rip m d  wnbc a 
pend line as bcfm and check r h r  Lina m o o r  xpuaced more rhaa .062S inch. 

c. Pmpdlm ha* e x c a  b l d c  rndr should be moved and inrpemd for bent blades or  for pam 
of rhcved "0" c i q ,  or  foreign p m i d a .  wbicb hrvc lodged k e e n  hub and aanksbaf~ mounung faces. 
Bern bhdes will require repair and owhau l  of uwmbly. 

7-17, R m o v d  Of Comnor .  
a. Life both engine cowl ride panels by looxnirg rbe six ffurrnm. 
b. Disconncc. conrml a b l e  from govanor conmol um. 
c. Remove conrrol a b l e  fmm a b l e  bncker by moving nuu. washers. screws and c h p .  
d. Remove rhc p v a n o r  mounciug m d  nun. It 4l be neaanry  to nk the govsnor u rhe n u n  m 

bang ranovcd before rhc nun aa k complercly removed. 
c. Remwe rbe mounring g.rler. If rhe gomnor  is to be removed for r conriderable length of dme 

m d  mocha  unit k nor rubfirured, it is adviaable ro cover the mounring pad to p t m n r  d m r g e  cawed by 
fomgn nuner. 

a. Cl- che mounting pad rhoroughly making very c r m i n  that rhcrc arc no fomgn parr~cler in the 
recess around the drive haft. 

b. Place the governor mounting gasket in position wirh the nivd ponion of the xrecn taclng away 
from the e w e .  

c. l n d  the conpol cable bnckcr on the governor. 
d. Am the s p h a  on the g o v a o r  rhdr  with the engine drive m d  slide the governor into posiuon. 
e. R a i x  governor off mounting pad enough ro install w y h a  and nur mounting nuts. Torque nu= 

evenly. 
f .  Connecr the conmol cable end ro the g o v a o r  conuol arm. 

g. Secure conuol cable ro cable bncker. 
h. .adjust governor control p a  pangnph 7-19 

POWER PLANT 
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FIGURE 74. WOOOWARO PROPELLER GOVERNOR AOJUSMENT POINTS 

7-19. Adjuument Of Rupclla Go-r. (Woodward) ( R d a  to F i p m  74.) 
a. S u n  the e n p e  in accordance with the dirccdons g&rn in O m a ' s  Openring M a n d  and allow to 

w m  up. 
b. Push rhc "PROPELLER" cockpit control g far forward +( it will go. At this position the govcmor 

speed adjusting conpol l m r  d be a@ut rhe hirpm fme adjusdng screw. 
c. Obvlve m@ne speed. Adjun the governor speed by m a m  of rhe fme adjusrment screw for 2700 

rpm. T o  do rhk, rclerce rhe f i r renm and lift the left side e w e  cowling. Release the speed conrrol lever 
c h a p  screw (4) and move the leva relative to the c w a  sanrioru.  One v m t l o n  movement in a clockwix 
di rmion pmduco a deeruse in s p e d  of 1W rpm; one m u o n  counterslockmx in- the rpecd 100 
rpm. One rnoludon of the b-rpm fme ldjvcmcnr in a dockwiv direction de-5 c n p e  speed 25 
rpm. counra-cldwise roution incrrues e w e  speed 25 rpm. for a c h  rcvolurion of the screw. 

d. Aft- acrung rhe engine rpm at 27W. tighrcn rhe conuol lever clamping screw. and run the 
ulf-lo&q nut on the fme adjumnent x m  against the s o p  ring pmjecrion. Then sfcry-wire the head of 
the saw to rhe projecdon. 

e. With the high RP.M adjusmcnt complete. the control y a e m  should be adjusted so that the 
governor conuol arm will contact the high RPM a o p  when rhe cockpit control is 062 of an inch from its 
full fonvud aop.  To adjust the conuol travel, disconnect the conuol cable end from the governor control 
arm. looxn the cable m d  iam nut and rou te  the end to obnin the desired control clearance. Rcconncc: the 
cable end and righten jam nut. 

f. It is usually onlv neceua? to adjust the hlgh RPM scning of the governor control syncm. as :he 
anion auromaticallv txkes care of the positive high pitch setting. 

3. F u t m  rhe cowling on both sides. 

POWER PLANT 
ISSUED: 8/18/72 



PIPER COMANCHE SERVICE MANUAL 

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 go\ernor 
speed adjusting control lever will be against the hi-rpm fine adjustine screw 

c. Observe engine speed Adjust the governor by means of the fine adjustment screw for 1700 rpm 
T o  d o  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 a t  2700. run the self-locking nut on the fine adjustment screw against 
the base proiection to lock. 

e H'ith the high RPM adjustment complete. the control system should be adjusted so that the 
goternor control a rm will contact the high RPM stop when the cockpit control is 062 of an inch from its 
full foruard stop T o  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 It is usually only necessap to adjust the high RPM setting of the goternor control system. as the 
action auromatically takes care of the positive high pitch setting 

g Fasten the cowling on  both sides. 
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Figure 7-6. Engine Installation (PA-24-180) 
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I .  SPA*"  .LUG 
1. ,.*"I PLUG LL.D 88. .In BOX 

3. STAmTCm " I N 6  a<Am I T .  C A I . Y I I I O I  
4. L I I I I M O  S T l A P  18. C I R m U I C I O I  M E A T  O Y C T  

5 .  EMGI#I IMOCL Y o w r  ( R E ~ E I  T O  SIETCM A) IS.  . U I I L I . " ~  FUEL ,"UP 

6 .  I M 0 1 M C  M O Y M T  20. E l l t L Y l l  T A I L  PIFE 
7. O I L  P I F 3 I Y I T  I C l r C M  H O Y I I M G  2 1 .  ru rL  ~ M L C T  LIME 

8 .  Y I C Y Y Y  PUMP 22. C A l l Y l l l D l  C o l l l D ~  CABLES 

s. C t O P E L L T I  GOVClNOs(  23. C O T T c l  r l ~  

10. O I L  r l L L L l  24. M Y 7  

1 1 .  EXHAUIT ~ u r r ~ r n  1 5 .  1.1~111 
11. T I C S O M E T E R  CASLT 18. I H O C I  MOUNT, r O . W A I D  

13. L N O I M C  . I F A I M T I  27. CMSIMr  Y O U M I  

14. C X H A Y I T  STACI I  28. a O L I  
13.  AIR ~ ! L T C R  2s. IMOCI YOUMI. AVI 
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7-23. ImaUuion Of b p e .  

NOTE 

Refer to latest Lycoming Service Instruction No 1241 

INTENTIONALLY LEFT BLANK 

7-24. Rcplsccmer Of E+c Shock Mounu. (Refer to F e r .  7 4  for che p m p a  arrangement of enpne 
shock mount u u m b l i a .  The top shocks u c  asembled so the gold c o l o d  shock is aft m d  the silver 
colored s h o d  is forward. The Iowa shock mounn u e  h U e d  opposite of rhe top shock mounn. Torque 
shock mount bolts to 450 to 500 ~ n c h  pounds m d  uiery. 

7.25 Induaion S y m m  Air Filter. 

7-26. R c m d  Of Air Filter. (Serial Nos. 24-1 to 24-1476 ) 

Loosen rhe four quarter nun studs anachurg rhc fdtcr to rhe i r  box and remove firer from the 
bonom cowl. 

7-17 Suvlce Inauucdons. (Ser~al Xos. 24-1 to 211+76.) This rype of filter must be mspecrcd dai:v for 
din accumulation and proper oiling, rhe following procedure should be accomplished: 

L Thoroughlv wash the filter in perroleurn solvent. .Make cmain d l  din IS removed from the filter 
and that the firer is in a servlccabie condinon. 

b. Dry the filter at room tempmnrre, making certain it is thoroughiv d~ beiore proceeding wrh  the 
next step. I f  h e  filter is not d y ,  the solvex will prevent the oil from adhenng to the small suriaces of rhc 
filrcr and rhcrebv d c c m x  its cffrciencv. 

c. Immerse the filter in a lightwe~ghr p d c  of oil for a period of five minutes. 
d. .+he: removal of the Filter from the od, allow to drain choroughlv beiore ~nsulling in the airplane. 

POWER PLANT 
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7-28. Installation Of Air Filer. (Serial Nos 24-1 to 24-1476.)
a. Position the ar ftrer in the ur scoop on the bottom cowl and secure it with four studs to the air

box.

7-29 Removal Of Ai Filter. (Serial Nos. 24-1477 and up )
a. Release the quarer urn fustenen ataching the air scoop to the bottom cowl.
b. Remove air filter from the air box by loosening the two attaching studs.

7-30. Service Insucion.
a. The filter should be cleaned daily when opernng in dusty condiions and if any holes or tears re

noticed, the filter should be replaced immediaely.
b. Remove the filter element and shake off loose dirt by rapping on a hard surface, being careful not

to damage or crease e seling ends.

CAUTION

Never wash the filter element in any liquid or soak i oil. Never attempr
to blow off dirt with compressed air.

7-31. Installation Of Air Film. (Serial Nos. 24-1477 and up.)
a. Position the filter on the bottom cowl and secure with studs.
b. Install air scoop on bottom cowl and secure with quarter urn fasteners.

7-32. Carbureror.

7-33. Carburetor Maintenance. (Refer to Figure 7-7.) In general. little attenion is required between
carburetor overhauls. However, it is recommended that the following items be checked dunng 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 ravel, tightness and safety
d. Clean the fuel inlet screen.
e. Remove plug at aft position of carburetor and drain any accumulation of foreign matter
f. Check carburetor air box for wear and full travel of heat door.
g. Check adjustment of idle mixture and idle speed. (Refer to paragraph 7-37.)

7-34. Removal Of Carburetor.
a. Remove the lower cowling as described in paragraph 7-5
b. Disconnect the throttle and mxrure control cabies from the carburetor.

POWER PLANT
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c. D i s c o ~ c c t  the c v b w r o r  h u t  conuol u b l e  fmm the air box. 
d. Disconnect the urburccor h a t  air d u n  fmm rhe w box. 
e. Disconnect fuel l i e  from orburetor. 
f .  Remove carburetor horn the e w e  sump by removing pallock nuu  u d  wuhen.  

g. Cur vfw wue and remove bolo  aruchuq cbc air box to h e  u rbumor .  

7-35.  I n m l k i o n  Of Coburtwr. 
a. Secure air box with @er ro the carbumor using u p  bolrr and washers. Sdcry  with lock wire. 
b. lnrrrll gasket and &urnor on the bonom of cbc sump and x m e  with washers. nun and pal 

iocknuu. 
c. Connecr fuel line to arburemr.  
d. C o ~ m  duorrle, mimuc and u r b u m o r  b a t  control a b l a  to carburetor and air box, and adjust 

per p a r q r q h  7.36. 
c. C o m c n  c u b u m o r  h a r  air d u n  to air box. 

7-36. M j v n m m t  Of Carbumor 6 n u o l r .  (Rdm to F i y r e  7 - 6 r )  
The throttle m u m r e  and orburetor heat conmlr  arc adjurred so that when the rhronle a n  on the 

crrburecor b rotated forward againrt i u  full rhmnle stop and rhc mumre  arm u rotated forward again= IU 

full nch stop and the cvburetor heat mn is rooted to the full n m  air paidon. their rapccnve cockpit 
conuolr should k ,062 of an inch out from their full f o d  sops.  

a. Disconnect the throttle c o n m l  u b l e  at the a r b u r n o r  and loosen the jam nut securing the cable 
end. 

b. Adjust the l i n k y  bv roudng the cable m d  ro obuin h e  ,062 of an inch spring back of the 
cockpit connol when the thmnle mn contacts i u  stop 

c. Reconnect the cable end ro the concrol um and sccure~am nut. 

A M  

P A N E L  ASSY.  

M A X .  S P R I N G - B A C K  ,0625 

FIGURE 7-61. COCKPIT CONTROL SPRING BACK 
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FIGURE 7-7. CARBURETOR 

d. .+djun mixture and cubureror h u t  control by looxning the cutelled nut at the control arms m d  
sliding control cable through the stud until the 062 of an in;h spring back of the cockpn control is 

obrrined when the mixture is in the full rich position and the carburetor h u t  u in the full n m  sir ponuon. 
e Tighten canelled nut and ufm..  
f. Pull the throttle, mixture and carburetor hear concrok in rhc cockpit full aft to ucerraln that the 

throttle arm contacts the idlc I c r m  and the mixture control arm conucn its idlc ort off stop and the 
carburetor heat flap valve is in the full carburetor heat posinon. 

7-37. Adjuammt Of Idle Speed And .Mixnue. 
a. S t m  the e w n e  and warm up in the usual manner until oil and cylinder head tempenturcs are 

normal. 
b. Check mapetor.  If the "magdrop" is normal, proceed with idlc adjusrmenr. 
c. Clox the throrde to idle. If  rhc RPM changes appreciably after mak~ng the idlc rnuture 

adjusuncnr during rhe succeeding ncps. readjun rhe idle speed to the desired RPM. 

NOTE 

The ~d lc  mixture murt be adjusted with the fuel booa pump "ON" 

POWER PLANT 
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d .  When the idling speed has been stabili7ed. 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 t o  the "Full Rich" position before the 
R P M  can drop to a point where the engine cuts out. An increase of more than 50 RPM while "leaning out" 
indicates an excessibely rich idle mixture An immediate decrease in RPM ( i f  not preceded by a momentar! 
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 a> 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 t o  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 ca\e 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 englne inspection or when a magneto has been remo\ed from .- 
. the engine. the following checks may be performed. Each step in the check list is keyed b! number to a 

p a n  shoun in Figure 7-8 
a lnspect distributor block contact springs I f  broken or corroded. they should be replaced 
b lnspect oil felt washer. I t  should be saturated with oil. I f  drg. check Tor worn bushing Of 0 K .add 

No. 30 oil 
c lnspect distributor block for cracks or burned areas The wax coating on the block should not be 

remo\ed Do not use solvents 
d .  Look for excess oil in breaker compartment I f  present. i t  may mean a bad oil seal or  oil real 

bushing at drive end Check manufacturer's o ~ e r h a u l  procedure 
e. Look for (raked insulation o r  broken wire strands in leads in back of magneto. See that term~nalh 

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. I f  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. i f  cam scream is tight 125 in lbs ) I f  new points are 
installed. blot a little oil on cam 
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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 C A M  13  CONTACT SPRING 
4 BREAKER COMPARTMENT 9 IMPULSE COUPLING 14 INSULATOR 
5 LEAD WIRE 10 FLYWEIGHTS 15 VENT PLUG 

FIGL'RE 7-8. MAGNETO INSPECTION 

i Inspect impulse coupling (21 magneto) flyweights for excessive looseness of the axler Design 
couplings ha\ing 927 inch thick bod! should be checked with 1 8 inch drill Couplings with 974 inch 
thick body are checked mith a S o  18 drill I f  drill fits between cam and flyweigh1 the lit is too loose and 
coupling should be replaced (Refer to  Figure 7-10,) 

j Check impulse coupling for excess wear on the contact edges of body and flyweights 
k Check that the impulse coupling flyweighr axle rivets are tight and there are no cracks in body. 
I .  Check lead conduits for frayed or broken areas of braid due t o  excessive wear and replace where 

deemed necessary 
m. Check the springs lor breaks. corrosion. or  deformation. I f  possible. check continuit! from block 

with tester or  light 
n Check insulators lor 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  s e n e  also as  drain for excess water or  oil. Solid plug is used in other hole - or in location exposed to rain 
o r  water 

NOTE 

The  magneto service instructions in this manual are to  cover minor 
repair5 and timing For further repairs and adjustments of the 
magnetos. i t  is recommended that the manufacturer's service 
instructions be follomed 
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LEFT ROTATION 

FIGURE 7-9. LEAD POSITIONING FIGURE 7-10. IMPULSE COUPLING 

7-4 1 .  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. 

I 

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. 

c. Rotate coupling from neutral. in a left hand direction lo0, 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 7-1 1.) 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 .O 18 inch + ,006 
with the point opening set at 'E"gap + 4'. If breaker poinudo not come within tolerances. they should be replaced. 
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saa 
9 D  OR 
wnlTE TOOTH 

TIMING MARKJ 

SOFT WIRE 3 4 IN. 
SOLDER +q7 CAM WASHES 

> 

FIGURE 7-11. MAGNETO TIMING MARKS FIGURE 7-12 TIMING POINTER 

743. Adjurrmmt Of Rcrrd B& Poiam. -200 xr ie r in  mynera. 
r I d  cimiq plate uld poinm on m r g n o s  wirhout cimiq rmrlu ua in rhc breaker 

comprrrmcnt (refer to Figure 7-13) or jun the pointer on rna#nnw arid t!miug nurks c s n  in chc b m k e r  
comp.mnent. (Rder  to F i p c  7-14.) 

NOTE 

A riming kit. including timing plate. erc.. m y  be purchased through the 
engine or magnno manufacnua. A pointer m y  be formed ir s h o w  in 
Figure 7-12. 

NOTE 

A pointa ua a h  be nude bv wrapping a piece of soft wire tqhdy 
around the h a d  of cam =curing screw a d  bending it to extend over 
timing mukr. 

b. Find neuml  posiuon of the magneto drive bv munng drive coupling in a lefr hand direcrlon u n d  
the red or  white chamfered tooth on the disuiburor drive gear appean through the MIlng ~nspecrion hole 
At the m e  location, the dnvc lhould feel to have fallen into a norch or n e u d  pondon. 

c. Hold the v e r o  dnve in the neuml position and bend the dming pointer unnl it indicates 0' on 
the dmuq plate or in the breaker compurment. 

POWER PLANT 
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\ -  IT- 

*v (*a \ 

OY.I*C Cl".," u... 

FIGURE 7-13.TlMlNG PLATE INSTALLEO FIGURE 7.14. BREAKER COMPARTMENT WITH 
ONBREAKERCOMPARTMENT CASl TIMING MARKS 

d. Route the drive coupling from neuml. in a left hand direction 10'. L w k  through the timing 
hole and dig the chamfered tooth of the distributor gur wirh rhe white line of the dismbutor block. 
A x e n u n  char the main brcakn poinu open at this point and the pointer indicates 10' on the plate or "E" 
gap in the breaker compamncnt. 

e. Without moving the dnvc coupling from the "E" gap or 10' after neutral posit~on, bend the 
pointer back KO rhe 0' mark. 

i. Using Data Tlblc V11-I1 determine che degree of retard of chc n - q c r o  bcmg checked. ?iormailv 
the correct retard wrring will be scamped in borrom of breaker compamnent for convenience. 

g. Turn the dnve coupling in the left hand diuccr~on unnl the poinrer reaches the required number of 
degrees rerlrd. rhe retard breaker polnu should open at chls point. 

i. Rotate drive coupler. until c m  foUower u on the h~gh of the cam lobe. Measure contacr 
cielrance. It must be 0 018 or the polnrs must be replaced. 

I f  cun screw was removed be sure ro relnsrdl and torque to 25  inch 
pounds. 

POWER PLANT 
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2 s 0  
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S4L.V-200 
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FIGURE 7-15. ENGINE TIMING MARKS 

7 4 .  Inroll.don And T i i  Procedure. (Timing .Mapto m E n e e . )  The magnetor a n  be installed and 
tuned to the e w n e  by the foUowlnp procedure: 

Awcmm t h x  rhe brcll tm uc correct for proper internal rlmlng of 
mqnetos 

a. Lift the eyrie cowling side panels. 
b Remove the top spark plug from No. one cylinder Place the rhumb of one hand over the spark 

plug hole and route  the crankshaft in direction of normal roution until the comprcmon smoke 1s reached. 
The compression smoke is indicated bv a positive pressure ins~de the qlinder tending to lift the thumb cif 
the spark plug hole. In thrs posltlon both valves o i  No. one cylinder arc closed. Turn the crankshair 
opposite to i n  normal direcnon of rotation until it is approxunrrclv 35  dcgren BTC on the comprcsslon 
stroke of No. one cylinder. Rou te  the crankshah in lu normal ~lisccuon of rouuon unrll the 25 dcgees 
mark on the back of the starrer gear and the crankcue pmrng surface u e  a l q c d .  or the marks on the front 
of the s t a r m  nng gear and the drilled hole in the n m c r  housing align. (Reicr to Figure i . 1 5  ) 

NOTE 

The tmpulx coupling magncro (-21) or the -LOO showcr of sparks 
magneto cm be used only on the left side ot the cngnc (as viervcd from 
the rear, 

POWER PLANT 
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c. Route  the drive g e v  on the myneto  until the c h a m f a d  tooth on the ditmburor gear inside the 
mtgnno alyns w ~ t h  the white pointer u u r n  through the inspection hole in the m a p n o  housing. 

d. Without rllowing rhe g a r  to turn from this position, iasd cbe myncro with &er on the enpne 
and secure with w ~ r h c n  and nuu. 

e. T&hhren n u o  sufficiently to hold n u p c t o  in position and yer allow ir co be routed. 
f. Fvren the ground lead of the th ing hght to an unpainted meollic pornon of che magneto and 

one pounve lead to the r d  side of the main b r u k a  poinu. 
g. Turn on che cim~ng bght switch. 
h. Rourc the mrgnero housing in the dtcction of rhe magnet roution r few d W m  until the h i n g  

l i i t  comes on. Then slowly rum rbe magneto in opposite direction until the & i  4 h r  just goca out. 
Secvrc the ~ @ R O  ho- in thu  position. 

NOTE 

Some ming li#hu openre the opposite of the one mentioned. 

i. Rouce the mnkshaft  opposite nonnrl m u d o n  until it u appmxirmtcly 35 d q m n  BTC on 
compression moke  No. one cylinder. 

NOTE 

The d s h a f t  should not he muted  more than 10 d q r m  in direction 
oppoute nonnrl roution from the 25 d w e e  BTC as the pawl on the 
impulse coupling (-21 mrgneros) WIU engage with the s o p  pin uld late 
t i m q  will be indicated rhrough the impulse coup& mechanism. If rhu 
should happen. rotate crankshlir m no- dimmion u n d  shup click b 
heard; this will indicate t h u  the impulse couphq  has p v x d  through 
f i g  position. Tum crankshaft in direcnon opposite normal routlon ro 
appmxirrutely 35 dqlrrer BTC and proceed with umLy check. 

j. Turn the mnkshaic vvery slowly in duccdon of n o d  mut ion vnd the timing mark on the front 
face of che ring g e u  ahps with the dnlled hole in the Nzrn or the timing mar& on the h a d  of the nng 
gear aligns with the mankcax p m i q  surfam.  At this point the hght should go out. 

k. If  the hght d o n  not go out at this point, a n  timing marks and rotate magneto on mounting 
flange in the dnued  direcuon and repeat the procedure und the hght goes our at 25 dcgrea before top 
dead center. 

When tuning rerud brukcr magnetos ro che enpnc, only m& breaker 
poinu are timed. Never arrcrnpt to rime rcwd breaker poino ro the 
engine. 

POWER PLANT 
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I. Tighten rhe two mounting nuu and r e p k  the inrpecdon plus. 
m. Afrcr nshtening m a p n o  mounting nuu check riming to nuke sure it b d comer 
n. I d  the 0th- rmlplcro md cime the p m d i n g  ~ c c b m  A rhmlyh M. 
o. With both mapetor b e d  w the engine and secured. check rtut t h y  fue tognber. Route the 

amkshdt oppoaite nonnd murion to qproldmuety 35 d q m a  m C  with No. 1 cylinder on the 
compression w k e .  

p. If the nugnu01 arc dmed comedy, both rhniq will go out imimulymurly when the 
amkshdt u m e d  in the n o d  d i d o n  m s  the 25 degree mykr with the driued hole in the s w t a  
housing or the EMLCVC pvdns n u f r m .  

q. Disconnect timiq hght. hvcruin chat the impcdon plup a d  b d a  cover am inrulled and 
xcure. 

r. I d  b a r  p k e  and s cum with -. 
I. C o l u m  "P" l a &  and ~ f e r y .  
t. C o m m  vibnror lead to the left -200 magneto. 
u. Sccvrc engine cowiirtg. 

7 4 5 .  Sprrins Vibntor C h d c i q  Rodwe.  
a. Meuurc volugc kwm vibntor termid m u k d  "in" d the p u n d  terminal while open* 

s w ~ c r .  Output m u a  be at lean 8 voln on 12 volt syncnu. 
b. If v o l q c  is adequate. linen for buzzing of vibnwr during surtiug. If no butun( is hard,  eirha 

the vibruor u Menivc  or the circuit from the ourput "BOW tcrmirul on tbe vibnwr to the rcurd (dud 
b r a k d  mrr~acro is o p .  Check both switch ud r n v d  circuiu. A h  check for p d  e l e m i d  vound. 

c. R m r d  poim m y  not be closutg due w n o a g  adjubunent. or m y  be e lecn%dy connrned m 
the circuit due to a poor connection. Irupcct r n v d  poinu to x c  if t h y  close. Check for proper contact q 
the switch and reurd tumirulr of rcurd (dual breaker) rmgnno and at the vibntor. Check wiring. 

d. Turn engine in proper direcrion of rourion until r e n d  poinu just open No. 1 cylinder position. 
Remove input connecrion From starter to p m r  e v e  turning. On rhe PA-24-180, PA-24-250 and 
PA-24-260 hold No. 1 plug l a d  5/16 inch spark. On the P A - 2 M  chcck spark by removing spuk plyl; 
conneering lead to plug and grounding plug. Obxrvc spark at plugs spuk up. If spvk is weak or mirang 
rty new nbntor. If this doer not comct rrouble m o v e  magneto and check for impropa i n t e d  dming or 
impropalv mahed dismbutor gem. 

CAUTION 

When chedung vibrator anion. nand dear of propeller or remove spprk 
plug tamuulr. 

POWER PLANT 
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'27 U4GNETO 

j W l T C h  

CCMBIVATION S T A R E  

STA2TING MOTCR 

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 i f  it is broken or  distorted. lnspect 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 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-0-0 -TH Silicone Spray or  
equivalent. This will prebent harness grommet from sticking t o  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 t o  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 ignitioncable lead connection from the plug, 
care must be taken t o  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 t o  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 t o  
some degree. As a result. greater torque is frequently required for  removing a plug than for its installation. 
Accordingly, the torque limitations given d o  not  apply t o  plug removal and  sufficient torque must be used 
t o  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 engineas soon as they are  removed. 

ISSUED: 8/18/72 POWER PLANT 
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FIGURE 7-17. REMOVING SEIZED SPARK PLUG 

TVOTE 

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 C 0 2  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 C 0 2  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 t o  enter the spark plug hole. 

7-5 1 .  Inspection And Cleaning Of Spark Plug. 
a. Visually inspect each spark plug for the following non-repairable defects: 

I .  Severely damaged shell o r  shield threads nicked up. stripped or cross-threaded. 
2 .  Badly battered o r  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 a t  ,015 to  .018 of an  inch o r  if a smoother operation at idle speed and  reduced 

magneto drop-off is desired. set a t  .O18 t o  ,022 of an inch. However. with wide gap setting the plugs must be 
serviced at more frequent intervals. Fine wire p l a t~num or  iridium electrodes should be set at 
,015 to ,018 of an inch only. 

ISSUED:  81 18/72 POWER PLANT 
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7-52. lnsullaaon Of Spark Plugs. Before installing spark plugs, asccmin that the threads within ule 
cylinder are clean and not damaged. 

a. P.pply ant ix ize  compound sparingly on the threads and install gasket and spark plugs. Torque 360 
to 420 inch pounds. 

CAUTION 

Make certain the deep socket is properiy 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 insm the terminal insulator in the spark plug and tighten the coupling nut. 

7-53. Lubriaaon System. 

7-54. Oil Resaurc Relief Valve. Subject engines may be equipped with either an adjustable or 
non-adjustable oil pressure relief valve. A brief description of boch cypa follows: 

a. Non-adjustable Oil Press- Relief Valve -The valve is not adjustable; however, the pressure can be 
controlled by the addition of a maximum of three STD425 washers under the cap to increase pressure or 
the use of a spacer (Lycoming P/N 73629 or  73630) to d e a e w  pressure. Panicles of m d  or ocher foreign 
matter lodged between the ball and x a t  will result in a drop in oil pressure. I t  is advisable, therefore. to 
disassemble, inspect, and c l a n  tlte valve if excessive pressure flucmacions are noted. The oii pressure relief 
valve is not to be mistaken for the oil cooler by-pass valve, whose function is to permif pressure oil to 
by-pass the oil cooler in case of an o b m c t i o n .  

b. Adjustable Oil Pressure Relief Valve - The adjustable oil pressure relief valve enables the operator . 
to maintain e w e  oil pressure within the specified limits (refer to the engine manufacturer's appropriate 
manual). The valve is located above and to rhe rear of No. 3 cylinder. If the pressure under normal 
operating conditions should consiptendy 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, srop engine, loosen the adjusring locknut; and back 
off the adjusting screw one or rwo full turns. Tighten locknut and retest. If pressure is too low, cum 
adjusting screw furcher into the rdief valve plug, thereby increasing che tension on the relief valve spring. 
When the valve has been sadsfacrorily adjusted, nghten che locknut and lock wire the crown nut to  the 
dnlled ear projecnng from thc valve mountlng boss. 

7-55. Oil Screens. The oil screens are the pressure screen. located in a dome shaped housing, above and 
between the magnetos and the sucdon screen located in the lower aft section of the sump. T h e  screens 
should be cleaned at each oil change to remove any accumulation of sludge and to examine for meeai filing 
or chips. If metal particles are found in the oil screens, the englne 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 fdlister 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 

I 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 &p 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 cenain that all are tight and there is no 
I 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 suppow should be tighf 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 314 turn. Do not over 
torque. 

d. Should oil continue to leak, i t  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. Reeornmendatlons for Cbanging Oil. (Refer to latest revision of Lycoming Service BuUetin No. 480 
and Lycoming Service Inshuction 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 quipped 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. 

@) 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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Tmubk  

F d u r e  of c w n e  to 
surt. 

(5-200 nqneros  onlv) 

Cvur 

La& of fuel 

Underpriming. 

*-. 
l n c o m n  rhmrrle senin#. 

Defcfive spark plqs.  

Defective b i t i o n  wire. 

lmpropn openuon of 
magneto m break- poinu. 

M y l a i x d  impulse coup@ - 
I& mugnet0 only. 

Frozen spark plug c l emdcs .  

.Mumre connol in ~ d l e  cut. 
off. 

Internal fuiurc. 

Broken contact spriw. 
Improper wi tch  wiring for 

left magneto starting. 
Shorred igrution witch or 

loose ground. 

Check fuel system for 
I&. 

Fill he1 tank. 
C h  dirty Lines. sminrn. 

or fud cocks. 
h e  mcb two or  three 
mku of primer. 

O p n  rhmnlc m d  "unbad 
*c. 

Open rhronle to o n u c n t h  
of irs nnge. 

Clem and adjust or replace 
~ p u k  p l q  or plup. Refer 
to P-ph 7-5 1 for spuk 
plug gap adjuamenu. 

C k c k  wid elecmc re.* 
and replace any ddecrive 
mm. 

Check intcmrl d i n g  of 
magneto. Check pomu. 

Dcmqnuize impulse couphgs. 

R e p k c  s p u k  plugs or d y  our 
m o v e d  plugs. 

Open mumre control. 

Check oil sump screen for metal 
panicles. If  found. cornp1e:e 
overhaul of rhe e q n e  mav be 
indicated. 

Replace capncitor. 
R ~ m c  mqneto swltcn wlra 

Cbeck and replace or repair 
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TMLE YUUI. T I I O U B U S ~ C  a u l l T  
(PIGME) (collt) 

POWER PLANT 
ISSUED: 8/18/72 

-. 

R W  

Adjun thror& nap to 
oboin carrcr idle. 

~ d j m  mirmre. Refa to 
w e  nuoufrcnucr's &ad- 
book for propa procedure. 

T&om dl comecdocu in the 
induaion ryacm. R e p k  
my PM chu are d d e h .  

Check cyLiDda compression. 
Check en& igomon 
Lock prima. 

spd plull m. 
Clan. refa to P-h 7-25, 

Chc& p-. Redjwrmmt of 
arburrror by aurhorized 
p m d  i n d i d .  

Check fuel Lina for din or 
o d i a  muictionr. Check 
fuel supply. 

T&ten dl comeccionr. Rc- 
plvc ddecrivc p m .  

Clan or replace spark plug. 
Fill unk with remmmrndcd 
w. 

' Clcsa poinu. 
Check internal cimiq of 

n u g n o .  
Ched mrc with elecnic 

tmcr. Replace defective 
wlre. 

Replace connectors on spuk 
plug wire. 

Check for loow muffler bdflu. 

CLck rmgnetos for miming and 
synchronization. 

Tmubk 

Fdurc of w c  to idle 
P p r l Y .  

Low p o w  a d  uneven 
engine. 

.. 

Cur 

lmmn arbumur  idlc 
djualnalc. 

Idle mimur. 

Lak in rhe induction yrrcm. 

Low cylinder comprrzcion 
F d y  ignition rpncm. 
O p n  prima. 
ImPmPa ip.rk Plus ==iw 

for altitude. 
Dirty +u fdm. 

Mimvr too rich; i n d i d  
by sl+ q i n c  
openwn.  d erhuur 
fbme and b W  smoke. 

M i m u c  too Ian; indiaced 
by o v a h a q  or buk-  
fuurg. 

L& in induction ynrm. 

Ddecdvc spuk plugs. 
Impmpa gndc of fuel. 

M q e t o  b d c r  points not 
p ~ w y .  

Def- i@iaon wire. 

Dcfectiu rpuk plug 
rernunal mnncnon. 

Ramcrion in e x b u n  
system. 

lmpropa ignition timing. 
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TMLE mi-ln. TROUBL~~HOIYTING  ART 
(ENGINE) ( a n t )  

POWER PLANT 
ISSUED: 8/18/72 

Troubk 

Failure of engine to 
dcvdop fuu power. 

Rough Nnnuyl e w e .  

Low oil pressure. 

Cvur 

Throule lever out of 
r d j ~ e n t .  

Leak in induction sysum. 

R a u i c d o n  in u r b u m o r  
sir x m p .  

Impropcr fuel. 

Prop& governor put our 
of adjustment. 

F u l r y  ignition. 

Cracked e w e  mouna. 
Unbalanced propeller. 

Bent propeller b h .  
Defective mounting. 
L a d  deposit on rpuk 

Plug. 
.M+Lfunc?ioning e w e .  

l nnrfiuent oil. 
Drry oil acreens. 
Defective presnrre gage. 
.4u lock or d in  in relief 

valve. 
Leak in aumon line or 

pressure tine. 
High 011 rcmpmrure. 

Stoppage in oil pump inuke 
PUYge. 

Worn or scored bearings. 

RcmcdV 

Adjurr lhronL *m. 

Ti(lhtm rll conncctionr, uld 
replace defective p ~ .  

Eumine  air voop d re- 
move tuniction. 

F 9  unL wirh recommended 
fuel. 

Adjua pvcmor.  

Tybccn rll connections. 
Check system. Check qnition 
timing. 

R e p u  or reprlcc e n p c  mounr. 
Remove propeller and tuvc it 

c h d e d  for balance. 
Check propeller for track. 
I d  new mountuyl bushings 
C!CM or r e p k c  plugs. 

Check enrim engule. 

Check oil iupply 
Remove and dean oil mens.  
Replace gage. 
Remove and dean oil pressure 

relief valve. 
Check gasket b e w e n  accmorr. 

horulng cnnkuu. 
See "HI@ Oil Tempcra~re"  

in Trouble Column. 
Check line for obs~rucrion. 

Check sumon screen. 
Overhaul. 
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TABLE VII-Ill TROUBLESHOOTING CHART 

Trouble 

High oil temperature 

Excessive oil con- 
sumption 

Inaccurate pressure 
readings 

Overpriming. 

Inaccurate pressure 
readings. 

(EKGINE) (cont) 

Cause 

Insufficient air cooling. 

Insufficient oil supply. 
Clogged oil lines or 

screens. 
Failing or failed bearing. 

Defective thermostats. 
Defective temperature gauge. 
Excessive blow-by 

Improper engine operation. 

Failing or failed bearing. 

Worn or broken piston 
rings 

Incorrect installation of 
piston rings. 

External oil leakage. 

Leakage through engine fuel 
pump vent 

Engine breather or vacuum 
pump breather. 

Cold weather 

Cold weather; 

Cold weather. 

Remedy 
- 

Check air inlet and outlet 
deformation or obstruction 

Fill oil sump to  proper lerel. 
Remove and clean oil screens. 

Examine sump for metal 
particles and. if found. 
overhaul engine 

Replace. 
Replace gauge. 
Usually caused by weak or 

stuck rings. Overhaul 
Check entire engine 

Check sump for metal particles 
and. if found. overhaul of 
engine is indicated 

Install new rings 

Install new rings. 

Check engine carefully for 
leaking gaskets. "0" 
rings or sand holes 

Replace fuel pump "0" ring 

Check engine and overhaul or  
replace pump 

In extremely cold weather oil 
pressure readings up to 
100 pounds d o  not necessarily 
indicate malfunctioning. 

Open throttleand unload engine. 

High or low pressure 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 
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SECTION VllA 

POWER PLANT PA-24-250 AND PA-24-260 
A m f i c h e  
Grid No . 

7A-1 lnrroducrion . . .  . . . . . . . . . . . . . . .  . . 
7A.2 . Description . . . . . .  . . . . . . . . . . . . . . . . . . . .  
7A.3 . Troubleshooting . . . . . . . .  . . . . .  . . . . . . . . . . .  
7 A 4  . Engine Cowling . . .  . . . . . . .  . . . . . . . . . . . . . . .  

7A-5 Removal Of Engine Cowling . . . . . . . . . . . . . . . .  
. . . . . . . . . .  7A-6 Cleaning . Inspection And Repair Of Engine Cowling 

7A-7 Installation Of Enginc Cowling 
7A.8 . Removal Of Engine Cowllng . . . 
' 9 Cleaning . lnspecrion And Repair Of Engine Cowling 
.'A.10 Installation Of Engine Cowllng . . .  . . . .  . . . . .  

7A-11 Propeller . . . . . . . . . . 
7A.12 . Removal Of Propeller . (McCauley) . . . . . . . . . . .  . . 
7A.13 . Cleaning. lnspecrion And Repair Of Propeller . . . . . . .  
7A-14 Installation Of Propeller . (McCauley) . . . . . . . . . . . . . .  
7A-15 Removal Of Propeller . (Hanzell) . . . .  . . . . . . .  
7A-16 Cleaning . Inspecrion And Repair . . . . .  
7A.17 . Installation Of Propeller . (Hanzcll) . . . .  
7A.18 . Removal Of Propeller . . . . . . . . .  
7A-19 Cleaning . Inspection And Repair . . . . . .  
7A-20 lnsullation Of Propeller . . .  . . 
7A-21 Adjustment Of Low Pltch Blade Angle Stop 
7A-22 Blade Track . . .  . . 

7A.23 . Propeller Governor . . 
7A.24 . Removal Of Propeller Governor . . . . . .  
7A-25 Installation Of Propeller Governor . . .  . . . . . . .  
71\46 . Adjustment Of Propeller Governor (Woodward) ' . . . . . . .  
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SECTIOS VllA 

POWER PLAST PA-24-250 AND PA-24-260 

7A-I. Introduction. This section covers power plants used in the PA-24-250 and PA-24-260 and is 
comprised of instructions for the remo\al. minor repair. service and installation~of the engine couling. 
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 Abco-Lycoming engine of 
either 250 or  260 horsepower (Refer to Power Plant Specifications in Table 11-1 ) Engines are 0-540 series 
o r  10-540 series which are six cylinder direct dribe. wet sump. horizontally opposed. air-cooled. and are 
designed to operate on 91 96 (minimum) octane a\iation grade fuel. 

Cowling completely encloses the en$ t and consists of an upper and lower section Side panelr lift up 
to allow access t o  the engine 

The propeller may be a constant speed McCauley or  Hartzell unit controlled by a governor mounted on 
the engine supplying oil through the propeller shaft a t  \arious pressures Oil pressure from the go\ernor 
moves the blades into high pi!ch (reduced RPM)  and centrifugal twisting moment of the blade, tend to 
mole  them into low pitch (high R P M )  in the absence of governor oil pressure. 

The induction system consists of a wet type air filter on the early models or a dry type air  filter on the 
later models and a M A 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 S6l.N-200 series magnetos a re  installed with their associated 
components The S6LS-20 series magnetos incorporate a single breaker and an impulse coupling installed 
on the left magneto The ShLN-200 series magneto system consists of a single contact rnagneto on the 
side of the engine and a dual contact magneto on the left. to  obtain the retard spark necessar? for start 
A staning \ibrator. rnagneto switches and starter switch complete the system 

* 
In addition to the pre\iously mentioned components. each engine is furnished with a 12-\olt starter. a 

12-\olt. 35-ampere or  50-ampere generator or  a 70-ampere alternator: a vacuum pumpdrive and fuel pump 
The lubrication system is of the pressure wet sump t!pe 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 oil to a 
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 t o  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 pro\ided to pas5 
the oil directly from the oil pump t o  the oil pressure screen or filter 

The oil pressure screen or filter element. located on the accessory housing is pro\ided a \  a means to 
filter from the oil an! 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 
\al \e .  located in the upper right s ~ d s  of the crankcase in front of the accessory housing 
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This relief val\e regulates the engine oil pressure by allowing excessi\e oil to  return to the sump. u h ~ l e  
the balance of the pressure oil is fed to the main oil gallery in the right half of the crankcase Residual oil is 
returned b! gra\ity to  the sump where. after passing through a screen. it is again circulated through the 
engine 

7A-7. Troubleshooting. Troubles peculiar to the power plant are listed in Table VIIA-Ill in the back of 
this section. along with their probable causes and suggested remedies. When troubleshooting englnes. 
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 S o s  14-1 to  24-4781 incl . and 
24-4784 to  24-4803 incl.) 

a Ascenain that the master switch and mag ,? swjtches are in the OFF position 
b. Release the three cowl fasteners on each s ~ d e  of the engine compartment 
c Remoie attaching screws from the top cowl a t  the firewall and nose cowl 
d Disconnect cowl attachment straps from top cowl. 
e Remove the two attaching nuts. washers and screw securing the top cowl channel to  firtuall  
f Lift the t op  cowl from the engine assembly 
g Disconnect the air bellows from air filter by loosening the quarter turn fasteners 
h Disconnect all drains and holes attached to  the bottom cowl 
i Disconnect the two support tubes from the bottom cowl 
i Disconnect the nose eear door  retraction rod at the nose eear strut 

.., k Remove attaching screws from bottom c o ~ l  by pulling down and forward 

, . . 
7A-6 Cleaning. Inspection And Repair Of Engine Cowling. 

a Clean cowling with a suitable cleaning sol\ent and wipe dry ui th a clean cloth 
b Inspect cowling for dents. cracks. loose ritets. elongated holes and damaged or miscing fasteners 
c Repair all defects to preLent further damage. 

7.4-7 Installation Of Engine Cowling. (PA-24-250 and PA-24-260. Serial S o \  24-1 lo 24-4781 incl . and 
2417X4 to 24-4803 incl ) 

a Pohilion the lower cowling and secure with screws to the fireu,all bulkhead 
b Attach the two support tubes to  the aft section of the lower cowling. 
c. Attach the nose gear door retraction rod to  the gear strut. 
d Connect air hoses and drain lines to  the bottom cowling. 
e Attach the carburetor air bellows to the air filter with quaner  turn fasteners 
f Position the top cowl on  the nose section and secure the two cowl channels to the fire\\all with 

screw\. washer, and nuts.  
g Secure the t op  cowling to  the firewall bulkhead and nose section with screw's 
h Attach the t op  cowl hold down straps to each cowl support channel 

POWER PLAXT 
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7A-8. Ilcmovd Of En&e Cowlm* (PA-24260. S d  N a .  244783 and 244804 and up.) 
a. A x e m i n  that the muta switch and mr(nero switches rrr in the off position. 
b. Re ia rc  rhe c h m  cowl f i a c m n  on c u b  aide of the q i n c  comp.mnent. 
c. Remove rtuching rcm from the w p  cowl a t  the fucwr+ll. 
d. Remove amching rcm from the nose wcrion parting mrfacn. 
e. Remove rhc two attvhing nuts, wuhp'r and screws securing the top cowl channel to fuewail. 
f. Lift the top cowl from the erqline rucmbly. 
g. Disconnect nose gar door acmmq rods. 
h. Disconnm cowl &p conuol cables. 
i. D l v o n n m  gear door fnmc cham& from fvmll and atucbmcnt swaps by removing icm. 

j. Divonnect drun l i an  from bocmrn covl. 
k. Remove bottom cowl by removing u r n s  securing ir to rhe f i i a i l .  

;A-9. CIeaaiq, IlllpCCdon And Repair Of Fa+e Cowling. 
a. Clean cowluy with a m~table  clanlng solvent and wlpe d y  v 'r a clean cloth. 
b. Inspect cowling for dents, cnclrr, loox n v m .  elongated h o . ~  and damrged or m m n g  fasteners 
c. Repur 111 defects to prevent further dunrge. Fibcglvr rep= procedurn n a y  be accomplrshed 

rccordmg to Flbergllu Repam. Scct~on IV 

iA-10. I n ~ t i o n  Of Engine 6 w L i q .  (PA.ZC260. Serial Nc?. 244783 and 2-04 and up.) 
a. Position the bottom cowling and x c m  with mn to rbe f u e w d  bulkhead. 
b. Secure rhe g e u  door frune channels to rhc f v e w d  and engine mount r m p s  usmg r t u c h q  

screw. 
c. Connect cowl flap c o n m l  cabla to flap rcruaring a r m .  
d. Connect p door acruaung rods to doon. 
e. Connect dnin  r u b a  to ourlet m borrom cowl. 
f. Position top cowl on engine m b l y  

g. Aruch rhe cowl support channels ro che fuewail wirh screws, washers and nuts. 
h. Secure rhe cowl now wcuon h d v n  wirh w m s .  
I. Secure cop cowl to f i d  buUthcad mrh scrm. 
j. Adjust nose g a r  door. (Refer to Section IV ) 

k. Secure side panels wlth fastenen. 

CAUTION 

Beiore performing any service funct~ons on the propeller. ascenun that 
the master swnch is "OFF", rhc magneto switches are "OFF" 
(grounded) m d  the m h r e  control is  m the "IDLE CUTOFF" 
posirion. 

POWER PLANT 
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FIGURE 7A-1. PROPELLER INSTALLATION (MCCAULEY) PA-24250 

7A-12. Removal Of Propeller. (McCauly) (PA-24-250) (Refer to Figure 7A.1 ) 

NOTE 

In some manner idenufv rhe posluon of a c h  pan  in rchuon ro the 
orher to iac~l iu te  ~ n d a o o n .  

a. Remove the spmner (10) by removing the m e w s  (1  1) that secure i t  to  the spmner bulkhead ( 5 )  
b. Phcc a d r ~ p  pan under rhe propeller ro catch oil sptllqe. 
c. Cur the safe? wire around rhe propeller mounting bo l a  (8) and remove the bolts from ule engine 

crankshdr flange. 
d. Pull the propeller from the engine mnkshaft .  
c. Remove the propeller ' 0"  ring (6) from the propeller hub bore. 
i The spinner bulkhead ( 2 )  mav be removed from the sraner rlng g e u  (4) bv removlng nun. wasners 

and bolts 

POWER PLANT 
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Exaggeraled vgcw of neks in Exapperaled "new of nmck 
In face of blade 

Recommended method lor re. 
moving nncks bv r~Hle ftle and SECTION a- 
crocus clom Elend deepest w o n  Neck on lace of blade removed 

of nick Inm leadong w e  alqn by lble and crcxus cloth as 

men1 with Smooth curves recommended I 
1 I 

FIGURE 7A-2. TYPICAL NICKS A N D  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. i f  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 counteweights or 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 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. It is recommended that for severe damage. internal repairs and replacement of pans. the propeller 
should be referred t o  the Manufacturer or Certified Repair Station. 

i .  Grease blade hub through zerk fitting(Hartzel1 propeller only). Remove one of the tnSo 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. 
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1 7A-14. lnstPLlation of Propeller. (MeCauley) (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 supporl. 

b. Secure the spinner bulkhead to the starter ring gear supprrt 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 toque 
limits. shown in Table WA-I.  

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. Insen the "0" ring in the groove of the propeller (7) hub bore. Make sure that the " 0  ring is .lut 
twisted and is liberally coated with clean lubricating oil. 

NOTE 

I 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 

T 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 omable 
VIIA-I 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 (1 I). Tighten to the torque given in Table VUA-1. 

Revised: 8/15/98 POWER PLANT 
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FIGURE 7A-3. PROPELLER INSTALLATION (HARTZELL) PA.24-250 

7 - 1 5  Removal Of Ropdle r .  ( H m e U )  (PA-ZcZ5O) (Rcicr t o  Figure +A.J ) 

NOTE 

In  some rmnncr ldentrfv the poslrron of each pan  m rclatron t o  the 
otner to fac~lrtatc ~nscailation. 

a. A s c e n m  that the rnsrcer s w ~ t c h  and magneto wi tches  u e  m the OFF ?os~rion.  
b Remove the splnner ( 1 )  bv removing the screws b a t  secure it t o  h e  spinner bulkheld 14) 

c. Place a drrp pan under the propeller t o  catch oil sp~ll+e. 
d. Cut  the n i e ?  w ~ r c  u o u n d  the propeller mounung bolts ( 8 )  and remove them from rne ecninc 

crankshait flange 
e. Pull the propeller i rom the cnglnc crankshair 
i. Remove the p ro~c l le r  '0" ring (10 )  and shun ( 1  1) from the engrnc flange 

g. The  sprnncr bulkhead (41 mar- be removed i rom the s tancr  rlng gelr ( 8 )  by rcnovlng nuts. wasncrs 
and bolts 

POWER PLANT 
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7A-  I 6  Cleaning. Inspection And Repair. 
The  instruction^ for cleaning. inspection and repair of the Hart lel l  propeller are the same ac those piten 

l o r  the McCaule! propeller in paragraph 7A- I?  

7A-17 Installation O f  Propeller. (Hartzell) (Refer to Figure 7A-3 ) 
a Pohition the spinner bulkhead ( 4 )  against the starter ring gear support ( 5 )  so that one arro\\ line* 

up with the T C I  on the front face of the support. 
b Secure the spinner bulkhead t o  the starter ring gear support with I 2  bolts (6 ) .  I ?  nuts ( 9 ) .  and 14 

washers (3) (one under the bolt head and one under each nut) Carefully tighten nuts uniforml! to torque 
limits s h o ~ n  in Table V I I A - I  

c Clean the propeller and engine flanges 
d Obserte the starter r ing gear to make sure i t  is  mounted properly on the enginecrank3haft flange 

The crankthaft flange i s  stamped u i t h  an "0" mark and the starter r ing gear i s  likeuise identified b! an 
"0"rnark Lipon installation of the starter ring gear.rhemarkingsshall bemated to insure propcr in\tallation 

e Install "0" r ing ( 10) and shim ( I  I ) on engine shaft 

CAUTION 

I t  i s  absolurel! essent~al that shlm I I I )  be ~nstalled. as (allure todo \o 
ma! result I n  fa~lure o f  the mountlng boltsdueto relatne mo\ement 
o f  the ta o flange5 

f Raise the propeller into position with theengineand slide the propeller onto I he propeller mounting 
bushines 

g Install the hexagon-head propeller hub mounting bolts i n  the propeller hub and tighten them to 
the torque gi\cn in Table V I IA - I  

h Check blade track I Refer to paragraph 7A-22 - 
I Sale{!-\\ire the mounting bolt, and install s p ~ n n e ~  

7A-18 Removal O f  Propeller. (PA-24-260) (Refer to Figure 7A-4 ) 

a Aicenain that the master switch and magneto su~tches are in  the O F F  po5ition 
b.  Rrmo\e the 3pinner I I )  b! removing the screws that secure i t  to the spinner bulkhead (101 
c On a~rplanes with serial no, 24-4783 and 24-4804 and up. remoie engine c o ~ l i n g  (Refer to 

paragraph 7A-X ) 
d Place a drip pan under the propeller to catch oi l  spillage 
e Cut safety wire around the propeller mounting studs 17) and remove the $tud, from the enginc 

llange The nuts are frozen and pinned to the studs. so the studs wil l  turn with the nuts 
f Pull the propeller from the engine shaft 
f Rc.mo\e the propeller O-ring (91 from the propeller hub O-ring groo\e 
h The \*Inner bulkhead (10) may be remoxed from the ,tarter ring gear ( I  I )  b! remo\ing nut>. 

ua\hcr\ and bolt\ 
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FIGURE 7A-4. PROPELLER INSTALLATION (HARTZELL) PA-24-260 

7.4-19. U-g. Impmion And Rep&. 
The inrrmcrions for claning, mspecdon and repair of rhe PA-24-260 H-eU propeller are the same as 

those given for rhe .McCauley propeller usedon rhc PA-24-250. (Refer to p q n p h  7A-13.) 

7A-20. lnsulhdon Of Propella. (PA-24-260) (Refer to Figure 7A4.)  
a. Clean propella and cnpne flanges. 
b lnsull spinnu bulkhead (10) on rrmer ring gear (11) and torque bolts to specrficauons pvvcn in 

Table VIIA.1. 
c. Obxwe  the surrcr ring par to make sure it is mounrcd pmperlv on the enpne crankshaft flmgc. 

The cnnkshdt tlange is stamped with an "0" mark and the surrer ring geu is likewise idenriiied by m 
"0" m u k .  Upon insullauon of the s u e r  ring gcsr, rhc markings shall be mared to tnsure proper 
i n s ~ h u o n .  

d. Lubncatc and i d  0-nng (9)  in the propeller hub 0 - ~ l g  groove. 

POWER PLANT 
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e. Mount propeller on engine. Screw each m d  (7) into i n  mating fl.nee bushing a few dueads art a 
dmc unnl dl uc right. Toque  bolu to ipeuficatioonr p n  in Table VIM-I. Safety the mount~ng bolu wih 
,U20995C41 wire. muting the wire chmugh the lock pins (8). 

f. Check blade m c k  per pangraph 7A-22. 

8. Check low pitch blade @c. ( R d o  to p.rrlplph 7A-21.) 
h. l n d  c n p c  cowhg  it m o v e d .  
i. I n d  spinner (1) and secure wirh u r n s .  

7A-21. Adjuacmet Of Low Pi&! B k k  An#e Stop. 
a. The propeller c o m a  from the factory with rbc low pitch mop adjured for proper blade a q l c  If. 

however. his adjdjurrmmt has been d i i r b e d ,  che following procedure is @vcn for o b u i n q  blade angle: 
1. The blade @c (Refer to Table VIIA-1) is dnennincd by p h c h  r propeller pmmcror on the 

face dde of the propeller, 11 the 30 inch sudon. rc m d  from the hub center line. The blade mum be 
horizonul. 

2. The low pitch stop adjustment is made bv a urn in the nose of the propeller cylinder. 
Routing the x r o v  clockwise incrcrvr the low pitch m d  r c d u m  h e  s u n c  RPM by a b u t  100 RPM for 
ezch half Nrn: or vice versa. 

b. After the low pitch nop hu been adjuacd for propa blade q l c ,  the governor should chen be 
adjusted to obuin  muunum tared e w e  RPM dunng uke-aff and climb as dacnbed k p u y r p h  7A-27. 

7A-22. Blde  Track. Blade m c k  is che abiiip of one blade up ro follow the other. while routing, in 
d m m  the s a l e  plane. Excessive difference in blade m c k  . more than ,06211 inch -may be an indication of 
bent blad" or improper propella insullacioa. Check blade m c k  u foUoril: 

a. With the engine shut down and blades vmicd .  secure to rhe aircraft a smooth board jusr under the 
tip o i  the lower blade. .Move the up iore and aft through iu full "blade-shake" mvel. m+king s m l l  marks 
w ~ t n  a pencd ar a c h  position. Then center the up bemeen t h e  marks and scribe a line on the board for 
the full width of the np. 

b. Carefully rotate propeller bv hand to bnng the opposite blade down. Center the tip and x n b e  a 
pencil line as before and check chat lrncl are not repanted more chan ,0625 inch. 

c. Propellen having excess blade m c k  should be removed and inspected for bent blades or for p u u  
o i  sheared "0" nng, or foreign particles. which have lodged bemeen h;b and crankshair mounting faces 
Bcnr blades w d  require r e p u  and overhaul o i  uscmblv 

POWER PLANT 
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TABLE Vl1A.l 

POWER PLANT 
ISSUED: 8/18/72 

. 
PROPEWER SPeantxnoNs 

Blade A d c  PA-24-250 Low Pitch (H& RPM) 
.WcCauly 15 7' 2 0.2' 
H-ell 14.5O2 0.15' 

Hqh Pitch (Low RPM) 
McCrulcy 32' 2 0.5' 
H lme l l  31° to 3 3 O  

B M e  Angle PA-24260 Low R'tch (HI@ RPM) 15' 
Hqh Rtch (Low RPM) 3zC KC 34' - 

Propeller RP.M S&g Enpne Sudc High RPM 
24-250 2575 RPM Max. 
24-260 2700 RPM .Max. 

E w e  Suric Low RPM 
24-250 1900 2 25 RPM Win. 
24-260 1600 2 50 RP.W I l n .  

Ropeller Torque Limits Description Required T o q u e  
(Dry) 

Spvlner Bulkhad 
Bulkhead KO Surrer  
Ring C e u  100 mch pounds 

Bulkhead ro Propeller 22 foot pounds 
Hub 

Propeller .Mounting 
Bolrr 5; to 60 foor pounds 
Smdr 60 to 70 ioor p o u n b  

Spinner Aruchmenr 
Screws 40 ~ n c h  pounds 
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7.4-24. R e m o d  Of Pmpdl~ Govoaor. 
a. L i f ~  the left side prncl of che c*nc cowling. 
b. Disconnect control cable from p a n o r  conuol urn. 
c. R c m ~  the governor mounting stud nun. I t  4 be necnvry to raise rhe governor rr the nuu u e  

king removed before rhe n u o  c m  be completely removed. 
d. Remove the mounting gulrer I f  rhe Bovrrnor i~ to be removed for a considerable length of rime 

m d  morha unit is nor subsnrured. it is adnnble ro covcr rhe mounting pad ro p r m n t  dun* cauvd by 
foreign marrcr. 

7A-25. InlPU.don Of Ropclls Govanor. 
a. Clean rhe m o u n e g  p d  rhoroughly d i n g  vcry ccruin rhar rherc u c  no foreign particles m the 

r, -u around b e  drive sblfr. 
b. Phcc rhe governor mounnng gaskcr in podrion wirh rhe raised portion of rhe screen facmg away 

from rhe engine. 
c. A@ the splines on rhe governor shaftwith rhe e q n e  drive and slide the governor in podrion. 
d. Raix governor off mounmg p d  enough ro install w v h m  and nan m o u n n q  nurs. Torque nuu 

~ ~ n l y .  
e. Connect the conaol czble end to the govanor conaol arm. 
f .  Adjua governor control p a  p a n p p h  iA-26 or 7A-27. 

7.4-26. Adjuammt Of RopUa Governor. (Woodward) (P.%.ZC250) (Refer ro Fwrc ;A-5.) 
a. Surr rhe cnpne in accordance with the dirccaons given in Owner's Operating .Mans~ai and allow ro 

warm up 
b. Push the "PROPELLER" cockpit conuol as f u  forwud u ir wdl go. At rhis posirion the governor 

spced idjusting conuol lever will be a p m r  the hi-rpm €'me adjusting screw. 
c. Observe enpne speed. ~ d j u s t  rhc governor spced bv meam of the finc ad!,~snnenr screw for 1575 

rpm. To do thu. rclcue the furenen and lifr the side engine cowling. Re!cue rhe spced conool lever c l m p  
screw (4) and move rhe lever relative to the cover x n d o n s .  Once xrrarion movemenr in a c!ockwise 
direcrion producs a decrease in speed of 100 rpm: one x m d o n  counter-clockwx increases the spced 100 
rpm. One revolunon of the hi-rpm fine adjusunenr screw in a clockwix dirccrion decreases engine speed 25 
rpm. c o u n t e r ~ l o c ~ w i x  rorlrlon inncues  e w n e  speed 25 rpm, for each revclunon of the screw 

d. After setting the e w n e  rpm at 1575. q h r e n  the connol iever clamping screw. and run the 
self-locking nur on the finc d ~ u s m e n r  screw agunrr rhe stop rlng project~on. Then saiccy.\r.ire the head of 
the screw to the projection. 

c. Futen cowling on both sides. 

POWER PLANT 
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A N 1  I. cm1a 
I. S-IN ~ I T A ~ . I ~  rmow scmsw I. n o r  c u u r  s e w r w  
6. # " I D  CD"I.OL ""I" CIA"* I C I I W  
a. S U I D  CO"I.OL U V C "  

b. S T O P  I#*. 

7. "mm -mm *#.I M m S T M I a T  I U I W  
#. S - # N  m I T A I m I R  

FIGURE 7A5. WOOOWARO PROPELLER GOVERNOR AOJUmENl POINTS 

7A-27. Adjlurnret Of hpclla Covcmor. (Hnrocll) (Refer to Figure 7A-5.) 
a. Relace the f a m n r n  and lif~ the I& ude q n e  cowling. 
b. S u n  rhe engine in rccordmce with the directions givrn in the O m a ' s  F b h t  Manual md  d o w  to 

w m  up. 
c. Push the "PROPELLER" cockpit control u far forwad u it will go. At this posiuon the governor 

speed adjusting concrol lever wi l l  he qaim rhe hi-rpm fme adjurring wrcw 
6 O b a a w  engine speed. Adjun the governor by meuu of the fine adjustment suew for 2575 RPM 

(PA-24-230) or 2700 RP.H (PA-24260). To  do ~, loown the fmc a d j u m e n t  mew locknut m d  turn the 
hi-rpm fmc adjurrmcnt urn in r d o c k w k  direction to d e c r u u  cngme speed and a counterclockwix 
rotation to in- engine rpecd. One rwoludon of the Fine adjuxmenr sum increscs or deaeues  the 
propella s p e d  approximately 15 RPM. 

e. A k a  s m q  the govanor for high RPM. run the XU-locking nut on rhe Fine l d j u m e n t  m e w  
qmst  the base projection to lock. 

f. Pull the "PROPELLER" cockpit control rfc to the low RPM posidon. 
g. Obxrvc engine speed. Set to 1900 RPM (PA-24-250) or 1600 RPM (PA-24-260) either bv 

r h m d q  the firdng at  the governor control arm onto the cable, or by rurning it in the direcrion rending to 
remove rhe fitting from the ab le ,  depending on whether ~t u required to deer- or increrv enpne speed. 
rpecrively.  Ir wdl be net-, of counc, prior to adjusring. to remove the self-locking nut and 
disconnect it fmm the governor control arm m d  to release the f i t r iq  locknut. 

h. Reconnm cable to governor control urn. apply firdng locknut and recheck enplne bv moving 
cockpit control in and out of the appropriate s e n q .  

i. Secure rhe cowling. 

POWER PLANT 
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x. 

.. FIGURE 7A-6. HARTZELL PROPELLER GOVERNOR ADJUSTMENT POINTS 

7A-28. Removal Of Engine PA-24-250. (Refer to Figure 7A-7 ) 
a Turn off all cockpit switches and disconnect the batter?: ground cable at the batten.  
b. Move the fuel control lever located on the fuselage floor between the two font seats to the O F F  1 

position. 
c. Remove engine cowling. (Refer to paragraph 7A-5.) 
d. Drain engine oil if desired. 
e. Remove propeller if desired. (Refer to  paragraph 7A-12 or 7A-IS.) 

NOTE 

Where a question may arise as  where to reconnect hose. line or wire. 
the item a t  the separation should be identified (tagged) 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 flexible hose connection. 

ISSUED: 8/18/71 POWER PLANT 



PIPER COMANCHE SERVICE MANUAL 

Disconnect oil pressure line a t  engine 
Disconnect c!linder head temperature wire from No. 5 cylinder. Disconnect generator leads 

generator. remove clamps securing wires t o  cngine and draw them aft t o  the firewall. * 
m. Disconnect spark plug leads from top  spark plug of each cylinder and draw them through the rear 

baffles 
n Disconnect manifold pressure line a t  the left rear baffle. 
o .  Remo\e  fuel pump blast tube 
p Remo\e fuel line from engine driven fuel pump. 
q Disconnect engine breather hose at engine accessory housing 
r. Disconnect magneto "P" leads at magnetos 
5 Disconnect tachometer cable at engine accessory housing 
I .  Disconnect oil temperature wire from accessory housing 
u Remo\e oil cooler lines 
t Disconect the governor control cable a t  the governor and  remove clamps securing i t  to engine 
w Disconnect starter lead at starter and remobe clamps securing it to engine 
x Disconnect fuel pressure line from carburetor 
y Remote  carburetor inlet line frc yarburetor 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 
a b  Remove bonding straps from cngine at side of mount. 
ac  T o  prevent damage t o  the tail when remobing the weight of the engine from the airplane. attach a 

stand t o  the tail skid 
ad  Attach a one-half ton (minimum) hoist to the lifting strap and  reliebe the tension on the engine 

mounts 
ae Check the engine for an! attachments remaining t o  obstruct its remotal 
af Remole  the cotter pin. nut. washer. front rudder shock mount and sleeve from each mounti 

bolt 
a g  Slide bolts out of attaching points and swing engine free. placing i t  on a suitable support 

7.4-19 Installation of Engine PA-24-250. (Refer to Figure 7A-7.) 
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 the! align with mount 

attachment points 
c lnsen a mounting bolt into the engine mount until its threaded end extends one o r  t u o  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 insen a mount spacer over the bolt and through theengine mounting 
bracket 

d Repeat the procedures in step "c" with the remaining three attaching points 
e ln\tall the front engine shock mounts on the bolts and over the forward end o f the  mount spacer. 

check t o  see that the shock mounts are not binding Install washers and a nut on each mounting bolt 
Tighten the nuts progressitel!. following a circular sequence and  torque to 40 foot-pounds and safety 

f Connect starter cable t o  starter and clamp cable t o  left cylinder baffles and engine mount 
g .Attach generator leads t o  generator and clamp them to  right cylinder baffles and engine mount 
h Attach exhaust ,tacks to engine cylinders wing  gaskets. washer and nuts 

POWER PLA: 4 
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Connect bonding straps to engine and  engine mount 
Connect throttle and  mixture controls and  adjust per paragraphs 7A-52 o r  7A-hl 
Connect carburetor heat control and adjust per paragraph 7A-52. 
Connect go\ernor  control cable to governor and secure with clamps 
Install carburetor inlet fuel line and fuel pressure line 
lnstall oil cooler lines 
Connect fuel lines t o  engine driven fuel pumps 
Install spark plug leads and clamp. 
C o n n e c ~  engine breather hose t o  engine accessory housing 
Connect oil temperature wire t o  accessory housing. 
Connec: tachometer cable t o  fitting on engine accessory housing. 
Connect magneto "P" leads t o  magnetos. and safety 
Connect manifold pressure line t o  S o  6 cylinder 
Connect primer line 
C o n n e c ~  cylinder head temperature wire t o  No 5 cylinder 
Connect oil pressure line t o  engine accessory housing 
Connect air oil separator drain hose t o  engi.;.: 3ccessory housing. 
Connect vacuum hose t o  vacuum pump 
Install air duct on muffler shroud and right rear baffle 
Install fuel pump blast tube 
Install propeller (Refer lo paragraph 7A-14 or 7A-17 ) 
lnstall the proper grade and amount  of engine oil 

I Rel'er to la tes~  Lycoming Service Instruction No 1231 

I 
ae Install englne coullng (Refer to paragraph 7A-7 ) 

af Connect batter! ground cable. turn fuel selector \ a l \e  on and  turn on aux~llar! fuel pump Check 
" lor fuel leak5 

R E V I S E D :  1 /10 /81  
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V. 1 A C M O Y E I E I  C A I L F  

10. D c r s o s l r l  A M  DUCT 

I ! .  YLHI IOLD P I E I I U I E  L IME 
-1. CA.ll " C A T  DUCT 

I J .  VACUUM DUMP L l l L  
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16. A U I I L I I I I  FUEL PUMPS 

17. OIL COOLSI 
10. TMCIME D I I Y F m  V V C L  PUMP 

10. COlTt" P," 

1 0 .  ""I 
21.  W.,"C", 
11. IMOCI U O Y M T  
1 3 .  SLEEVE 
24. l O L T  

Figure 7A-7. Engine Installation PA-24-250 
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7A-30. Removal Of Engine. (PA-24-260. Serial Nor. 244000 ro 244782 ind. and 241784 to 244803 
incl.) (Refer ro Figure 7A4.) 

a. Turn off all codtpit witcher and disconnecr rhc b a t t y  ground a b l e  at rhe battery. 
b. Move the fuel conpol k locued on IIYC hxlye floor between rhc w front urn ro the OFF 

posinon. 
c. R~move engine cow@. (Refer ro p v y n p h  7A.5.) 
d. Drain e w n c  oil if daimd. 
c. Runovc propeller. (Refer ro p u y . p h  7A-18 ) 

NOTE 

Where a q u k o n  may a r k  u whac ro reconnccr how. line or wire, rhe 
item at rhe xprn t ion  should bc identified (wed) ro faclliurc 
rcinsullrdon. Open fuel, oil. vvuvm liner and f icnnp should bc 
covered ro prevent conrunination. 

f .  Dixonnecr vacuum hose from vacuum pump. 
g. D l v o n n m  cngmc breather. 
h. D i s c o ~ c c r  oil rcmpmmre lead and uchomercr dnvc cable from rhe eny le  acccuory h0uSq .  
i. D i s c o ~ m  m g u t o  " P  l a b  m d  rervd l a d  (Icfc mqncro only) from InqnCIor. 
j. Disconnect cabin h a t  and dcfrosrcr air ducn from left mumer shroud. 
k. D i w o M m  fuel pump blur N ~ C .  

I .  Disconnect rhe manifold p m r e  h e .  No 6 cylinder. 
m. Disconnect fud pump drain hose fmm pump. 
n. Dixonnem fuel pump inlet and ouder lines. 
o. Rcmovc 011 coola  h e r .  
p. Dlvonnccr exhaust gas temperamre p m k  from No. 6 cylinda exhaurr suck. 
q. Disconnect n m e r  cable from surrcr. 
r.  Dixonnecr rhrordc. mixmre and governor connol cables and remove cable clamps. 
s. Diwonnecr od pressure and fuel prcznve lines. 
r. Diwonnecr elecmcal lnds  from alternator. remove clamps s e c u ~ g  wirer ro c n p c  and draw rhem 

afr ro rhe firowd. 
u. Duconncct cylinder h a d  rcmpenmre lead from No. 5 cylinder. 
v. Duconncct b o n d q  smps from engine ar sides of mounr. 
w. Disconnect cop spuk plug lea& and pull them dt lhrough rhe r e u  m p e  baffles. 
x. Disconnem exhaust suck hangen fmm now g e u  support cubes. 
y. To prevent damage ro rhc url when removing rhe weighr of rhe enlpnc from rhc a u p h e ,  attach a 

sund ro the tad skid. 
z. .Arrach a one-half ron (minimum) holrr ro rhc lifrlng suap and relieve rhc rension on h e  engine 

mounu. 
. Check the enejne for any aruchmenrs remaining ro obsrmcr iu removal. 
bb. Remove rhe correr pm. nur. washer, fronr ~ d d c r  shock mounr and s l m c  from each mounring 

bolr. 
cc. Slide bolts our of aruching poinrs and smng engine free. placmg ir on a su~rab;e supporr. 

POWER PLANT 
ISSUED: 8/18/72 
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I .  W O R L L E I  .0111101 18. D T V 1 O S T E 1  DUCT 

2 S T M V C m  *#me OtAm 17. C1.l. MELT DUCT 

3. CUIME S A ~ P L E I  I .  OIL  COOL^^ .. L I I I I I .  S 1 I A P  t9. A," OMTARE, HEATCm 

a. IMJSCIO~ MOIZLE ~ U E L  LINE 20. IZWIYST S T L C ~ S  

6. ~ U C L  OIST~I.YIOI V A L V E  21. CIMAUIT u u r r ~ r m  
7. S P A I I  PLUS 21. I m I C I O I  !*LET VUEL LINE 

6. Ch'OIMr O I L  V I L L I "  U. C U I *  M E I T  D U C I  *. SPAIS PLUS LEAD 24. r u r ~  PYYI 
10. E * C I ~ I  O I L  V I L T ~ R  za. BOLT 

I l .  I W I N C  SHOE. Y O Y * I  I I L I L I  7 0  61CTCM . I  26. eM.IWI YDUYT 
$1. Y I M I . O L D  C I L S S U I T  LINE 27. C D l l C l  P I *  
IS. l!W,*I YOU*, 21. ""I 
14. VACUUM LIMT 29. r ~ s ~ r ~ r  
IS. 1 A C " O Y L l ~ "  C I l L l  

Figure 7A-8. Engine Installation PA-24-260 Serial Nos. 24-4000 to 24-4782 incl. 

and 24-4784 to 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  24480.7 
incl.) (Refer to  Figure 7A-8 ) 

a Attach a one-half ton (minimum) hoist to the engine lifting strap and l i f t  engine 
b Suing engine into place. positioning the engine mounting lugs so  they align with mount 

attachment points 
c lnscrt 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 theengine 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 o f the  mount \pacer. 

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 t o  40 foot-pounds and safet! 

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 
i Connect throttle and mixture controls and adjust per paragraphs 7A-52 or  7A-61 
j Connect carburetor heat control. i f  installed. and adjusted per paragraph 7A-52 
k. Connect governor control cable to  governor and secure with clamps. 
I Connect electrical leads to  the alternator. starter and cylinder head temperature probe. \ o  5 

cylinder Clamp leads to the right cylinder baffles and engine mount 
m Connect oil pressure and fuel pressure lines 
n Connect oil cooler lines to  engine accessory housing and oil cooler 
o.  Connect manifold pressure line. 30 6 cylinder. 
p Connect fuel pump inlet and outlet lines 
q Connect fuel pump drain hose 
r.  Connect fuel pump blast tube 
s Connect exhaust gas temperature probe No 6 cylinder exhaust stack 
t Connect oil temperature lead and tachometer drive cable t o  the engine accessor! housing 
u Connect magneto "P" leads and retard lead (left magneto oniy) to magnetos 
v Connect cabin heat and defroster air ducts to [he left muffler shroud 
u Connect engine breather 
x Connect vacuum ho\e to  bacuum pump 
! Install propeller (Refer to paragraph 7A-20 ) 

NOTE 

I Refer to latest 1.ycoming Service Instruction No 1241 

aa Turn fuel telector bake  on and operate auxil~ar! fuel pump Check for fuel leaks 
a b  ln,tall engine cowling (Refer to  paragraph 7A-7 ) 

REVISED: 4/IO/II  POWER PLAST 
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7.4-32. Removal Of E n B c .  (PA-24-260, Send Nos. 2-783 and 2-04 and up) (Refer to Figure 7A-9 ) 
a. Turn off aU cockpit witches and dixonnect the battery ground cable at the bane? 
b. .Move the fuel control lever located on the f u x l q e  floor between the two front seats to the OFF 

position. 
c. Remove engine cowling (Refer to pa rqnph  7A-8 ) 
d. Drain engine oil if desired. 
e. Remove propeller. (Refer to p-ph 7.4-18 ) 
f. Remove a u  d u r n  from f i m d l  and oil cooler. 

NOTE 

Where a qumion may uix as where to reconnect how. line or wuc, the 
item at the separation should be identified (tagged) to facilitaa 
rcinsullarion. Open furl, orl, vacuum lines and firrings should be 
covered to prevent contamination 

g. Dixonnccr the manifold pressure line. No. 6 cvlinder. 
h. Disconnect mqnf lo  "P" In& and reurd lead (left mqncto  only) from magnetos. 
I. Disconnect rachomerer drive cable and oil ternpenrure lead from the engine accessory housing 

J. Dluonnect vacuum hows at vacuum pump 
k. Disconnect oil cooler hoses at a f ~  end of eneinc. 
I. Dixonnect engine breather from englne 
m. Disconnect exhaust gas temperature lead from No. 6 cylinder exhaust suck.  
n. Dlxonnecr fuel pump inlet linear fuel pump. 
o. Dluonnect fuel pressure. oil pressure and fuel flow lines. 
p Disconnect cylinder head temperature lead from No 5 cylinder 
q. Disconnect the starter cable at the starter, remove cable clamps at the left side of the engine and 

enpne mount, and draw cable aft to the firewall 
r. Dixonnccr alternator leads at Jternator, remove clamps xcurlng wues to engine and draw them 

aft to the firewall. 
s Disconnecr injector heat control cable at air duct. 
t. Disconnect throttle, mururc and propeller governor control cables and remove clamps ucunng 

them to englne. 
u. Remove bonding straps from engine at sides of mount. 
v. To prevent damage to the tail when rcmoving the welgh~ of the ensne  from the uplane.  anach 1 

sund to the nil  skid. 
w Aruch a one-half ton (mmimum) hoist to the lifting scrap and relieve thc renslon on ulc cnglnc 

mounts. 
x.  Check the englne for any attachments rcmalnlng to obstruct in removal. 
v Removc the cotter pin, nut. wasner, front mddcr shock mount and sleeve from each mounting 

bolt. 
2 .  Slide bolts out of attach~ng po~nts and swing engine free, placlng ~t on a su~table suppon. 

POWER PLANT 
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7A-33 Installation Of Engine. (PA-24-260. Serial Nos. 244783 and 244804 and up)(Refer  to Figure 7A-9 ) 

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 rnount 

attachment pointh 
c Insert a mounting bolt into the engine rnount until its threaded end extends one or two threads 

from the mount itself lnben a shock rnount between the engine mounting bracket and mount Slide the 
mount bolt on through the mount and insert a mount spacer o \ e r  the bolt and through the englne 
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 progressitel!. following a circular sequence and torque t o  40 foot-pounds and safer! 

f 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 cylinder baffles and engine mount 
h.  Connect go\ernor control cable to governor and secure with clamps 
i Connect throttle and mixture control cables to the injector and adjustment per paragraph 7A-hI 
j i'onnect iniector heat control cable and adjust 
I. Attach honding straps to  engine and engine mount. 
I Connect cylinder head temperature ( \ o  5 cylinder) and exhaust gas temperaturei \o 6 cylinder) 

leads and secure. 
m Connect fuel pressure. fuel flow and oil pressure lines 
n Connect fuel pump. inlet line 
o Connect oil temperature lead and tachometer cable to  engine accessory housing 
p Connect magneto "P" leads and retard lead (Left magneto onl!) to magnetos 
q Connect manifold pressure line ( S o .  b cylinder) 
r Connect oil cooler hoses to  engine 
5 Connect engine breather to engine and clamp 
I Connect kacuum hoses to  \acuum pump and clamp 
u Connect ducts to  mufller. cabin heat inlet and oil cooler and clamp 
\ Install propeller (Refer to paragraph 7A-20 ) 

\v Install the proper grade and amount  of engine oil. 

I YOTE 

I Refer to  latest L!coming Senice  Bulletin Instruction No 1241 

x Install couling (Refer to paragraph 7A-10.1 
y Connect batter! ground cable. turn fuel selector Lalye on. open throttle full and turn on the 

au'til~ar! fuel pump. Check for fuel leaks 

7A-34 Engine Shock Mounts. Replacement of engine shock mounts. Refer to Figures 7 4 - 7 .  7A-X and 
7A-9 for the proper arrangement of engine shock mount assemblies. The top shocks are assembled so the 
\il\sr colored shock is aft and the gold colored shock is forward. The lower shock mounts are installed 
oppo\lte o l t he  top shock mounts On airplanes ui th Ser~al  Numbers 24-4783and 244804 and up. place shock 
mount ui th P \ J-3049-.75 in the top aft position and shock mount with P N 5-3049-34 in the top front 
pokition Place the lo\rer shock mounts opposite the top mounts Torque shock mount bolts to 450 t o  
500 in lbs, and \ale!!. 
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Figure 7A-9. Engine Installation PA-24-260 Serial Nos. 24-4783 a n d  24-4804 a n d  u p  
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7A-35. lnducdon S p c m  Air F k .  (PA-24-250. S d  Nor. 24-103 CO 24-1476 inel.) 

7A-36. R e d  Of Ah Pi=. 
a. Loom rhe four qvvrer turn nu& a r c h i n g  rhc fdter to rhe rir box and remove f d t a  from the 

bottom cowl. 

7.4-37. Servio: Irurmcdoru. T b  p'pe of f d r a  m u a  be inspecred daily for d in  ucumulrdon and proper 
oiling. Whm ir h found n e c a u y  to c l a n  the fltn (daily when open- in duny cundinonr), or if f d t a  
rcquima o d q ,  rhe following procedure should be recomplirhed. 

a. Thoroughly wash the f d m  in permlam solvent. . W e  ceruin all dim u removed from rhc fd ra  
and chat the f d t a  is in a &cable condinon. 

b. Dry rhc fdter at room tcmpmouc,  making c r m i n  it h rhoroughly dry bdore pmccedrng with the 
next lup. If rhe f d t a  h not d y ,  rhe solvent d prevent the oil from adhatng ro the d surfaca of the 
f irer  and r h m b y  decrease i u  eff~uency. 

c. Immerse rhc f d t a  in r lqhr weyht grade of oil for r period of five minuta. 
d. After removal of the fita from the oil. allow to drxin thoroughly before inrulling in the a u p h e .  

7.4-38. I m u b r i o a  Of Air Filta. 
a. Position the air fd tn  in the air x w p  on rhe bonom cowl and wnrrc it wid! four rm& to the alr 

box .  

7.4-39. Induction S y s m  Air Filter. (PA-24-250 and PA-24-260, Serial Nos. 24-1477 ro 244782 m d  
244784 to 244803 incl.) 

iA-+O. Removal Of Ak F d m .  
a. Release the quvlcr turn f u t e n m  anuhing the air xoop  to rhc bonom cowl. 
b. Remove w filter from the ru box by loowning the two aruchY.g studs. 

7A-ll. Savicc 1 ~ U u c d o n .  
a. The f d t a  should be clancd M y  when operating in dusry conditions and if mv hola  or revs arc 

notlced. the firer should be mphccd unmcdiarely 
b Remove the fdter element and shake off loow dirt by upplng on a hard surface. being careful nor 

to damage or crcasc the vrLng en&. 

CAUTION 

Nevcr wun rhe f i t a  element in m y  liquid or soak in oil. Nevcr anempt 
to blow off dm with compressed &. 

POWER PLANT 
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7A-42 Installation Of Air  Filter. 
a Position the filter on the bottom cowl and secure with studs 
b ln\tal l  air scoop on bottom cowl and secure with quarter turn fasteners 

7A-43 Induction S ~ s t e m  A i r  Filter. (PA-24-260. Serial Nos 244783 and 24-4804 and up) 

7A-44 Removal Of Ai r  Filter. 
a Loosen the right side cowl fasteners and l i f t  cowl 
b Loosen air box door fastener, and open door 
c Pull air filter out o f  box 

7A-45 Service Instructions. 
a. Blow filter out u ~ t h  compressed air from the gasket side or ua5h in  warm uatcr and mild 

detergent 
b Dry  thoroughly 
c. When operating in  dusty conditions inspect filter daily 

7 A 4 h  Installation Of Air  Filter. 
a With the gasket side of the filter doun  slide i t  into the air box 
b Ascerrain that the retaining springs are holding the fi lter securely 
c Close air box door and secure 
d Clohr cou l  and fasten 

0 7A-47 Alternate A i r  Door.  The alternate air door located in  the induction s\stem. on the right ,ide of - 
injector air box between the air filter and the injector unit. i s  to probide a source of air should there bs an 
air stoppage through the filter s!stem The following should be checked during lnspectlon 

a 411 door seals are tight and hinges secure. 
h Actuate the door to determine that i t  i s  not sticking or  binding 
c Check that the spring tension of the door i s  tight enough to allow the door to remain clo5ed at lu l l  

engine rpm. !.el should there be an air stoppge i t  will be draun open 

7A-48 Carburetor. 

7A-49 Carburetor Maintenance. I n  general. little attention i s  required between carburetor o\erhaul\ 
Ho\*e\er. 11 i s  recommended that the follouing items be checked during periodic inspect~on of  the snglne 

a Check tightness and lock wire of all nuts and screws which fasten the carburetor to thc engine 
b Check all fuel lines for tightness and ebidence of leakage 
c Check throttle and mixture control rods and lebers for travel. tightness and baler! 
d. Clean the fur l  inlet screen (Refer to Figure 7A-10 1 
e Remo\e plug at aft position of carburetor and drain any accumulation of foreign mauer 
f Check carburetor air box for wear and ful l  trabel o f  heat door 
g Chcck adiustment of idle mixture and idle bpeed. 

ISSUED: 8118172 
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FIGURE 7A-10. CARBURETOR 

Removal Of Carburetor. 
Remove the lower cowling as dacnbed  in paragraph 7A-3. 
D~xonnec t  the throrrle and mixture conrrol cables from the cubureror 
Disconnect rhe carbureror hear conrrol cable from the air box. 
Dixonnccr the cubureror hear u r  duct from rhe ur box. 
Dixonnecr fuel line from carburcror. 
Remove cuburcror from rhe engne  sump bv removing pal locknun. nuu  and washers. 
Cur safe? wlrc and remove boln aruching rhe air box to rhc carburcror. 

7A-5 1. InaulLdon Of Carburnor. 
a. Secure air box wirh gasxet to the cubureror using cap bolrs and washers. Safen  wirh lock wuc 
b lnsrall gasket and carbureror on rhe borrom of the sump and vcurc wirh washerr. n u n  and pal 

locknuts. 
c. Connect fuel line to cubureror 
d. Connect rhrortle, mrxturc and cuburecor hear control cables ro carburcror and air box. 
c. Connecr subureror hear au duct to au  box. 

POWER PLANT 
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7A-52. Adjustment Of Carburetor Controls. (Refer to Figure 7-6a.) The throttle mixture and carburetor
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 to obtain the .062 of an inch spring back of the

cockpit control when the throttle 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. Pull 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-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
c 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 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 "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 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 PLAY
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iA.55. Fuel Injccror Maiocauncc. 
a. In genml.  Little a t t a u o n  is requucd beween in jmor  overhaul. However. it h recommended that 

the following items be chcded during periodic uupenion of rhe enpne. 
1. Check u g h t n a  and lock of 111 nud  and grrws which h e n  chc injcnor to the eryine. 
2. Check 111 fucl linn for trgntnor and Nidrnce of leakage. A rl~ght fucl soin adjacent to the au 

bleed nozzles u nor caw for concern 
3 .  Check rhmnle and murure connol mds and Icvcn for r i ~ h t n e u  and lock. 
4. Remove and clern the ~n jenor  fucl inlet d n a  u the f m  25 bow inspection and each S O  

hour hspcnion thereafter. Damaged suaina  "0" nnp should be replaced. T o q u e  snuncr to 65.70 inch 
pounds. 

b. Tens prove that guoline which becomes d e  due to prolonged storage absorbs oxygen npidlv 
T h  d e  oxid~zed guoline rcquuu a very distinctive odor miLr to nmlrh. causes npid deterioration of 
synthetic ~ b k  pans, and +Ira forms a gummy deposit on the in t end  metal puts. This condinon. 
howem. d o n  not occur during normal openuon of the mjcctor where fresh fucl u being constantly 
circulated. 

7.4-56. Lubrication Of Fuel Injector. 
a. There is vew little need for lubrication of the injector in the field berwccn regular overhaul. 

However. rhc cievla pms w d  m connection with the throttk and manual murure c o n m l  levers should be 
checked for freedom of movement and lubricated, if neccuu)r 

b Place a drop of rngrnc grade oil on the end of rhe throttle shaft in such a manner that it can work 
into the throttle shaft bushings. 

A Removal Of Fuel Injector. 
a. Remove the lower cowling as dcscnbed in p u a p p h s  7.4.5 or ih-8 
b. Disconnect the throrrle and mixrurc conuol cabin ar the injector unit. 
c. Disconnect fuel l inn at injector unit. 
d. Rcxove the injccror irom the engine sump by removing pal lockk~ts.  nuts and washers 
e. Cur wfer). wlre and remove bolts anaching rAe au  box to rhe injector unit. 

7 4 - 5 8  Reprnrion Of Fuel Injector For Shipping. ,Anv unit taken out of service. or units being returned 
for overhaul. must be fiushed wim prewrvlng oil (Spcciiicat~on MIL€~-6081. Grade 1010). using rnc 
iollowing proccdurn: 

a. Rcmove pluqs and drain all fuel trom the injector. I f  ivaihble. applv 10 to 1 5  psi air pressure :o 
tae fuel inlet unul a11 fucl is d ischqed from che in!ector 

b Replace piugs and appl!. flushing oil filtered through a 10-micron iilter at 13-13 psi io the :n!ccror 
fucl inier until oil is discharped from tne outlet. 

c. Repiace fuel lnlct snipping plup 

POWER PLANT 
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Figure 7A-I I .  Schematic Diagram of RSA Fuel Injector System 
(PA-24-250 & PA-24-260) 

REVISED: PL, 411 
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Do nor exaed  the above air p-e u inrcnul damage to rhc injector 
m y  remit. 

d. A k r  f&g with prrvrvarivc oil. the uycnor should be pmrecred From d u n  apd d in  and p e n  
such protection a p n n  moinurc as climaac conditions at h e  point of n o q e  rquuc .  In mon cues. 
noring the u ~ t  in a dry sm will be sufficient. 

e. If the unit u to be n o d  near or shipped over ult warn, the following preauuons should be 
obxrvcd: 

1. Spny  rhe exterior of rhc injecmr wirh an approved pmervarivc oil. 
2. Pack in a dusrpmof con-, mp the c o n u i n a  with moimrc and vapor-prwf material and 

4. P a d  the wnpped unlr m a suiuble shipping ax. Puk  a one-half pound bag of diu gel cry& in the 
dusrprwf container with injector. The bag mun nor much rhc injcmr.  

E m e m e  caurion should be exerckd when handling or working around 
rhe injecror to prevent oil or Fuel from entering rhe ilr xcuons  of the 
inlector. As explained previously, dunage to h e  air diaphragm wil! 
mul t .  F lu~d a n  clnly enter the a i ~  vmion of rhe inlector through the 
impact m b a  or me a n n u k  groove m u n d  the venmri. For thu  r e w n .  
a pmternve plate should be installed on the scoop mounang flange 
when performing routine mpintcnancc on rhe e w e .  such u washing 
down the e n p c  and air scoop. vrviong the ur fdter (surplus oil on me 
element). or when injectmg preurvaave lnro the enpne pnor to storing 
or shipping. 

i.4-59 Repandon Of Fuel lnjecmr For Scrvia. Fuel Injectors that havi been prepared lor srorlge should 
undergo the followuq procedura before bemg placed in xrv~ce.  

a. Remove and d a n  the fuel inlet srniner assembly and reinstall. 
b. In!ccr clean fuel into the fuel inlet connemon wid! the fuel ouders uncapped untll clean fuel flows 

irom me outlets. Do nor exceed 15 psi inlet pressure. 

iA-50. InsrnlLrion Of Fuel Injenor. 
a. Secure lu box wid! qsrkct to the injector using cap bolts and washm. Safety with lock wne. 
b. lnsull gasket and injector unlr on ;he bottom of the sump and secure with washers. nuts and p d  

locknuts. 
c. Connect the fuel lines ro the ~njector unit. 
d. Cannccr the rhrortle and m m r c  control cables at the inlecror uNr. 
c. lnsrlll englne cowling per p a r q n p h  i.4.i or 7.4.10 

POWER PLANT 
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FIGURE 7A.12. IDLE AND MIXTURE ADJUSTMENT (FUEL INJECTOR) 

iA-61. Adjunment Of Throrde And Mix- Conmla (Fuel injecror). The throrrlc and mixrure conuols 
are adjuned so that when the rhrorde arm on the injector u rotated forward rgainn i o  full throrde srop 
and the mixcure arm is rotared forward against i a  full rich stop, the i r rpect ive  cockpir conml  should be 
,067. of m inch in from thnr full forarard stops. 

a. Ar rhe injccror, disconnec: the chronle andlor mixrure control cable m d  from io control arm. 
b. L m x n  the jam nur securing the cable end. 
c. Adjun the linkage bv roaring the a b l e  end ro obtain the .062 of an inch spring back of the 

cockpit control lever when the chmrde or mixcure c o n m l  a m  conacrr i~ aop.  
d. Reconnect the cable end to i a  conrml arm and secure jam nut. 
e. Pull the rhronle and mixture controls in the cockpir full aft to axeruin  that the injector idle 

x m  c o n u c o  its top and rhe mixrure conrml arm connco io I a n  position. 

7.4-62. Adjunmcat Of I d k  S p d  And Mixmrc. (Fud Lqccror) 
a S u n  the e n p e  and warm up in rhe usual manner unul od and c y h d e r  herd tempencures are 

normal. 
b. Check magnetos. I f  the "magdrop" IS normal. proceed m t h  idle ad]usrment 
c. Close the thrordc to idle. If the RP.M changes appreciably after making the idle mucure 

a d l u m e m  during the succcedlng steps. rcadjun the idle speed to the deslrcd RPM 

NOTE 

The idle mlxrurc mun  be adjusted mth the fuel boon pump "ON". 

POWER PLANT 
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FIG1;RE 7A-13. FUEL AIR BLEED NOZZLE 

d ' When the idling speed has been stabilized. mo \e  the cockpit mixture control with a smooth. \lead! - 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 

5-  R P M  can d rop  t o  a point where the engine cuts out An increase of more than 50 RPM while "leaning our" 
. . indicates a n  excessivel! rich idle mixture. An immediate decrease in R P M  (if not preceded by a momentar! a' . increaie) indicates the idle mixture is t oo  lean 

e If the abo \ e  indicates that the idle ad~ustmenr is t oo  rich or  too lean. turn the idle misturc 
, . adjustment in the direction required for correction. and check this new position by repeating thr abate 

procedure Make additional adjustments a s  necessary Each time the adjustment is changed. the engine 
should be run up to 2000 R P M  to clear the engine before proceeding with the R P M  check Make final 
adjustment of the idle speed ad!ustment t o  obtain the desired idling R P M  w ~ t h  closed throttle The a b o \ e  
method aims at a setting that will obtain maximum RPM with minimum manlfold pressure In case the 
setting does not remain stable. check the idle linkage: any  looseness in this linkage would came erratic 
idling In all cases. allowance should be made for the effect of weather conditions and field altitude upon 
idling adjustmtnr 

7A-63. Fuel Air Bleed Iriozzles. 

7A-64 Removal Of Fuel Air Bleed Nozzles. The no77les must be carefully remoled a s  the! o r  the 
c!linders may be damaged 

a L.lft the side accesh panel of the engine cowling 
b Disconnect the fuel line from the no7zle 
c Carefull! remo\e  the no77le using the correct size deep socket 
d .  Clean and inspect the nozzle a s  given in paragraph 7A-65. 
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7A-65. Cleaning and Inspection of Fuel Air B l e d  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. D o  not use wire or other hard objects t 
clean orifices. 

m 
b. Inspect the nozzle and cylinder threads for nicks. stripping or cross-threading and battered or 

rounded hexagons. 
c. lnspect and replace nozzle 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. Imta8ation of Fuel Air Bleed Nozzle. 
a. It is imponant for the nozzles to be correctly positioned with the air bleed 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 

Stan  nozzles and line couplings by hand to prevent the possibility of 
cross-threading. 

e. Install engine cowling 

7A-67. lgnltion System 

7A-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 from 
the engine, the following checks may be performed. Each step in the check list is keyed by number to a 
pan shown in Figure 7A-14. 

I .  lnspect distributor block contact springs. If broken or corroded, they should be replaced. 
2. lnspect oil felt washer. It should be saturated with oil. If dry, check for worn bushing. If O.K., add 

No. 30 oil. 
3. lnspect 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 a t  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 
companment must be as shown in Figure 7A-15. otherwise, chafing or breaking may result. 
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1 COIYTACTSPRING 6 CAPACITOR 11. R M T S  
2 RETAINING SPRING 7 BREAKER ASSEMBLY 12 LEA0 CIRCUIT 
3 DlSTRllWTOR BLOCK 8 BREAKER CAM 13 CONTACT SPRING 
4 BREAKER COMPARTMENT 9 IMPULSE COUPLING 14 INSUUTOR 
5 LEAD WIRE 10 FLYWEIGHTS 15 MHTPLUG 

Figure 7A-14. Magneto Inspection 

6. l n r p m  capacitor b%ually. If powible, tcn for leakage, c a p a a y  and wries rcinance. Remember. 
an elecuicd failure of m air& capacitor u w e .  

7. Adjwnnent of b d m  must be comct  for proper i n r n d  riming of mrgnem. (Refer to 
prngraph 7A-71.) 

8 .  Check if breaker cam is dean and rmmcb. if cam screw is'oghr ( 2 5  m. Ibs). If new pomu are 
installed. blor a l i d e  oil on urn. 

9. Inspea i m p u k  coupling (-21 ~ g n e r o )  flyweights for excessive looxneu on rhc u l n .  Dolgn 
couplings ha- ,927 inch thick body should be checked wirh 118 inch dnll. Couplings wirh .974 mch 
chick body u c  checked wlrh a No. 18 d d .  If drill fiu b m e c n  cam and flyweigh:. rhe fit is roo loose and 
coupling should be replaced. (Refer to F i p r c  7A.16.) 

10. Check u n p u k  coupling for excess wear on cbe contact edges of body and flyweights. 
11. Check rhar rhe u n p u k  coupLng flywnghr u l e  nvers arc right and rhere an no aacks  in body 
12. Check l a d  conduiu for frayed or broken area of braid due ro excessive wear and replace where 

decmcd neccswy. 
13. Check rhe springs for breaks. corrosion, or dcformadon. If possible. check continuity from block 

with rester or Iqht. 
14. Check insularon for cnclo. breaks or dercrioraaon due to age. , k c n u n  lnsularors are clean. 
15. Timing and vcnrilaror plugs. Vmdlaror has dnllcd ho la  and shouid be m lowar hole in magneto 

ro serve also as d m  for excess water or oil. Solid plug is used in orher hoie - or in loation exposed to rain 
Or Water. 
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E F T  ROTATION 

FIGURE 7A-15. LEAD POSITIONING FIGURE 7A-16. IMPULSE COL'PLING 

SOTE 

The magneto senice instructions in this manual are t o  cover minor 
repairs and timing For further repairs and adjustments of the 
magnetos. i t  is recommended that the manufacturer's ser\lce 
instructions be followed 

7A-70 Removal Of Magneto. 
a L.ift the 3ide panels of the engine cowling 
b Disconnect the "P" lead from the magneto and the retard breaker lead from the left. -200 terles. 

magneto 
c Remole the harness outlet plate from the magneto by removing the four attaching screus 
d Remo\e the t u o  nuts and washers securing the magneto to  the engine accehbory hous~ng 
e Pull the magneto from the engine 

7A-71 Timing Procedure. (Internal Timing) -20 and -200 series Magneto Main Breakcr Points When 
~nstalling new or  adjusting breaker points and before timing the magneto to the engine. i t  is important that 
the internal timing of the magneto be correct. 

a T o  internally time the magneto i t  should be removed from the engine to determine "E" gap 
b To determine "E" gap. find neutral position of the magneto dribe bv rotating d r i ~ e  coupl~ng 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 p 1 . e  
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o CAM WASHER 

sm 
RED OR 

TIMING M A R K  

FIGURE 7A-17. MAGNETO TIMING MARKS FIGURE 7A-18. TIMING POINTER 

A 

c. Rorate couphg  from neuud. in a left hand direction 10'. Appernng rhrough riming holc. when 
the wnirc or red tooth d q n r  w t h  rhc whirc line of the dismburor block, the magneto is x r  sr "E" gap. 
(Refcr ro Figure 7A-17.) A h p n e n t  may nor v u y  ovcr 4'. 

d. Using the a h p n e n r  of the chunierrd tooth on che disuiburor par l;rd the whiu line on the 
dismbutor block u a reference, adjux rhe breaker poinu ro open ar rhls polnt. Turn the magneto dnvc 
until rhe cam follower is on h~gh pomt of rhc cam lobe Measure c o n u n  clearance. 11 m u a  be 018 incn 2 

006 W I ~  rhe poinr openlng ur at "E" gap $ 4'. If  brcaker poinu do not come wirhm tolcrmcn. thcy 
snould be rephccd. 

?.\-it. Adjurdng Retard B r a k a  Poinm .ZOO Serin .Mqneros. 
a. Install timing phre and poinrer on magnetos wlrhour timing muks clsr in the brcaker 

comprnmcnr (refer to Figure 7A-19) orjust rhe poinrer on rmgnctos with n m q  muks c u r  in the breaker 
comparunent. (Refer to Figure 7A-20 ) 

NOTE 

.i riming klt. including rlming piarc, crc. mav be purchrud through the 
cn$ine or magneto mmufacrurcr. A pointer mav be formed AS shown in 
Figure 7A-18 

NOTE 

.A polnrer can dm be made by wrapping a plccc of loft wire r~ghtlv 
around the head o i  cun secunng screw and bcnding ir ro cnend over 
rlmmg marks. 

POWER PLANT 
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FIGURE 7~-19. TIMING PLATE INSTALLED FIGURE 7~-20. BREAKER COMPARTMENT w i n  
ONBREAKERCOMPARTMENT CAST TIMING MARKS 

b. Find ncuml  poridon of the mqnero drive by rorating bin c o u p l q  in r left hand dirccuon u n d  
the red or white chmfercd tooth on the distributor drive gar rppan chrotqh the timing inspection hole. 
At the same loadon ,  the d r i ~  & o d d  fed  to have €dm in; r nit& or ncuoh  position. 

c. H O I ~  the mqne to  dnvc m the n ~ m l  p a i w n  and bend the rim* poincn unui it indicates 0' on 
the timing phte  or in the brcrlra cornpmment. 

d. ~ o u t e  the dnvc c o u p ~  fmm n e u d  in a left hand direction 10'. ~ p p e u  through the tuning 
hole m d  align the chvnfered t w r b  of the dumbutor gcrr with h e  white line of the dismbutor block. 
Aweruin char the rmln b d e r  poinu open at thu  point a d  the p o i n m  indicates 10' on the plate or "E" 
gap in the breaker c o m p m m t .  

e. Wirhout rnovlng rhe d n w  coupling from the "E" gap or 10. r fm.neuud position, bend the poinu 
back to the 0' mark. 

f. U q  Data Table VIIA-11 dercnnine the degree r m r d  of the w e r o  being checked. Normally the 
correct reurd xrdq wdl be scamped in bonom of breaker compvrmmr for convenience. 

g. Turn the drive coupling in the left hvld direcdon until the pointer reaches the required number of 
degrees reurd. The retard breaker points should open ar thu  point. 

h. Rotate driw coupla u n d  cam follower is on the high point of the cam lobe. .Measure c o n u n  
clearance. It must be 0.018 C 0.006 or the poinu m u a  be rcphced. 

CAUTION 

If cam s c m  w u  removed, be sure to reinsdl and rorque ro 25 mch 
pounds. 

POWER PLANT 
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7A-73. I n d h i o n  And Tiruing Rocedurr. ( T i i  Mapem m Engine.) The magnnos can be inxrllcd 
and ~ e d  to the engine by the following procedurr: 

7 
TABLE VIIA4I. TlMMC DATA 

NOTE 

.Haam T w  

S6LN-200 

A r e r u i n  drat the breakm ue c o n e n  for proper inrcmd c i m q  of 
~ C I O s .  

a. Lift the engine cowlin8 side panels. 
b. Remove the top spuk plug from No. one cylinder. Place rhc rhumb of one hand over the spark 

plug hole and rou te  the mnluhlir in dueEdon of n o d  roution until the compression spoke is I-chcd. 
The compression smoke is indicated by a positive pressure inside the cylinda tending to lift the thumb off 
the spuk plug hole. In this posidon both nlnr of No. one cylinder uc d o u d .  Turn the amkshaft 
opposite to i u  n o d  direction of rounon uhul it u approximately 35 d e p c s  BTC on the compreulon 
stroke of No. one cylinda. Route the crankshaft in i u  n o d  direcnon of rouoon unnl the 25 d c p a  
mark on the bad; of the srurer geu and the crankcase p h g  surfacn ue a l g e d ,  or the muks  on the 
front o i  rhe s m a  ring gear and the drilled hole in the n v r e r  h o u w  align. (Refer to F i p r e  7A-21.) 

Rn NO. 

10-163010-2.4.4. -9. -11 
10-163010-3. -6 
1&163010-10 

NOTE 

M W  
a p c c R 4  

30' 
45 
37 so 

The i m p u k  coupling magneto (-21) or the -200 shower of spark  
magnetos can be used only on the leit side of the engmc (u viewed from 
the rcu).  

c. Route the drive g c u  on rhc magmeto until the chamfered tooch on the dismbutor gear inudc the 
magneto dgu wirh the white poincer as seen through the inspection hole in the mqneto  houiing. 

d. Wirhour allowing the gur to turn from this posirion. in& the magneto with guker on the enpnc 
and secure a ~ t h  washen and nun. 

e. Tighten nuts suftic~enrlv to hold magneto in position and yet allow it to be routed. 
f .  Fasten the ground lead of the h i n g  light to all unpainted meullic portiom of rhe m q n n o  and 

one pos~tivc lead to the rerrnlnrl side of the m& points. 

POWER PLANT 
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m 

TIMING MARKS 

FIGURE 7A-21. ENGINE TIMING MARKS 

g. Tarn on rhc ltghr witch.  
h. Rou te  rhe m a p n o  housing in the direcrion of rhe maper rotation a few deprer  until rhe rimng 

lqht comes on. Then dowlv cum magneto in opposire duccdon until rhe riming irght goes our. Secure the 
mrgnero h o u q  in this position. 

NOTE 

Some Mling lighu operare rhe opposire ot  the one mennoned. 

i. Rou te  the mnkshafr opposirc n o d  roudon unril it is a.~proxinarely JS degrees BTC on 
compression stroke So.  one cylinder. 

NOTE 

The crankshaft should nor be rotared more than 10 d q r e n  in direction 
opposite normal rounon from rhe 25 dqree  BTC ir rhe pawl on rhe 
impulx coupling (-21 magnetos) mll englge with che a o p  pm and lare 
rvnrng mU be indicated rhrough rhe u n p S e  coupling mechanism. I f  rhh 
should happen, rorare c r d s h a f c  in n o d  direcrion unnl sharp click is 
heard: chis wiU indicare rhar rhe impulse coupling has p u v d  rhrough 
fi ing poriuon. Turn crankshaft in dirccuon oppoute normal rourion to 
approximarely 35 degrees BTC and proceed wich riming check. 

POWER PLANT 
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j. Turn the cnnkshaft very slowly in k c d o n  of nomul rounon undl the timing mark on the front 
f i re  of the riw gear a h p  mrh the drilled hole in the - or the mark on the back of the ring 
gear rligns with the d u r c  paning m r f a m .  At this point the light should go o u t  

k. If  the lisht doca not go out at rhis point. dgn  d s  and route magneto on mounting 
flulgc in rhe derircd dirccrron and repcat the procedure und the light per out at . . 25 dqr- before top 
dead cater.  

When riming retard b d u  maperor to the engine, only nuin b r a k u  
poinrr uc timed. N c v a  urempr w time reurd breaker poinu to the 
e-ne. 

I. Tyhten the two mounnr ' u n  and replace the inspection plug. 
m. After nghtenlng m~gnerc m o u n ~ g  nuu. check c h n g  w make sure it b d corrccr. 
n. Install the other mrgneto and time using the preceding insrmcdonr A rhrouth M. 
o. With both nugneros w e d  to the e w e  and secured, check rlut they f i e  tqerher. Route  the 

cnnlrrhafc opposite n o d  rotanon to approxinuuly 35 d v  BTC with No. 1 cylinder on the 
comp&on smoke. 

p. If the maperor  uc m c d  correctly. both timing Lghrr will go our simulunmudv when the 
crankshaft is rurncd in the normal dirccdon rLgnvle the 25 d q m  w k r  with the W e d  hole in the s u n e r  
h o w  or the m k u u  p q  surfaces. 

q. Duconnecr rirmng light. Axeruin  that the inspecdon p lug  and b&cr cover uc installed and 
secure. 

r. l n d  h m e u  plate and mrre with screws. 
s. Connect "P" lea& and safer).. 
t. Connect surring nbn to r  lead to the left -200 nugnctos. 
u. Secure engcne c o w l q  

7A.74 Svrdng Vibrator Checking Rocedurr. 
a. M a r e  voluge between vibrator temunrl rnvked "in" and the gmund terminal whde operaring 

s r u m .  Output must be at l w r  8-volu on 12.volt ryacnu. 
b If volrrge is adequate, listen for buzzing of vibrator during Iurdng. If no buzzing is heud. eirier 

the vibrator is defective or the nrcuit from the output "BO" rennin4 on the vibrator to the rerud (dud 
breaker) mrgnero is open. Chcck both switch and rcurd circuiu. A h  check for good elecmcal ground. 

c. Retud poinu m y  not be closmg due to wrong adjunment. or may not be clccmcally connected 
in the N C U I ~  due to a poor connecnon. Inspect retud points to see if they clox. Chcck for proper contact 
ar the sw~tch and reurd tmnmals of reurd (dual breaker) nugneto. and at the vibrator. Check w~ring. 

d. Turn cngnc in proper direction of mtadon until retard points jut open on No. one cvlindcr 
posltlon. Remove input connection from surrer to prevent e n p e  turning. Hold No. one plug head 5/16 
~ncn  irom ground; energize vlbrator by turnlng witch to nm. Plug lead should throw a 5/16 inch spuk 
Obxlve spark at plug¶ spuk cap. If spuk  is weak or maung, uy new vlbrator. I f  this does not correct 
croublc. remove r n q e r o  and check for improper internal timing or improperly meshed d m ~ b u r o r  gears. 

POWER PLANT 
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FIGURE 7A-22. IGNITION SYSTEM RETARD BREAKER MAGNETO IKSTALLATION 

CAUTION 

When checking vibrator action. stand clear of propeller or remo\e 
spark plug te rm~nals  

7A-75 Harness Assembly. 

7A-76 Inspection Of Harness. 
a. Check lead assemblies lor nicks. cuts. mutilated braiding. badly worn section or an! other evidence 

of physical damage. Inspect spark plug sleeves for chafing o r  tears and damaged or stripped threads o n  
coupling nuts. Check compression spring t o  see if it is broken o r  distorted. Inspect grommet for tears 
Check all mounting brackets and  clamps to see that they are secure and  not cracked 

b. Using a n  ohmmeter. bu7zer. 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 a s  replacement of contact springs. spring retainer 
assemblies. insulating s l e e ~ e s  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 t o  an  orerhaul 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 thespark plug barrel 

uell 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 Remole the engine baffle plate that receives the harness asembly 
f. Remo\e 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-0-0-TH Silicone 
Spray o r  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 t o  22 inch pounds. 

b Route ignition wires to them respecti\,e cylinders 
c Clamp the harness assembly in position and rep ' . .  ' the engine baffle plate 
d Connect the leads to the spark plugs 

7A-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 plug 

barrel well 

NOTE 

When uithdrawing the ignition cable lead connectian fromthe 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. Remobe 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 
Accordingl!. the torque limitations given d o  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. I t  does. houe\er .  impose a shearing load of this section and may. if sufficiently 
severe. produce a failure in this location 

ISSUED: 8/18/72 POWER PLANT 
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FIGURE 7A.23. REMOVING SEIZED SPARK PLUGS 

NOTE 

T o q u e  indicating W e  should not be used for s p d  plus rrmovll 
beuw of the grater torque requirement. 

c. Place spark plupl in a m y  char d identify their position in the enrJIne u loon u they arc 
removed. 

NOTE 

Spark plug should not be used if they have been dropped 

d. Removal of xized spark p lug in the cylinder may be accomplished by application of liquid carbon 
dioxide by a Contcal metal funnel adapter with a hole at the apex jun ly* enough to accommodate the 
funnel of a CO2 b o d e .  (Refer to Figure 7A-23.) When a seized spuk  plug cannor be removed bv normal 
means, the funnel adapter u placed over and around the spuk plug. Place rhc funnel of the C02 bottle 
inside b e  funnel adapter and release the u rbon  dioxide to chdl m d  conuacr the spark plug. Break the 
spark plug loose with a m n c h .  A warm cylinder h a d  at the rime rhe carbon dioxide is applied will aid in 
the removal of m excorively seized plug. 

c. Do nor allow foreign objecu to enter the spark plug hole. 

POWER PLANT 
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7A-8 1. Inspection And Cleaning Of Spark Plug. 
a .  Visually inspect each spark plug for the following non-repairable defects 

I Severely damaged shell o r  shield threads nicked up. stripped or crossthreaded. 
2 Badly battered or  rounded shell hexagons 
3 Out-of-round or damaged shielding barrel. 
4 Chipped. cracked. or broken ceramic insulator portions 
5 Badly eroded electrodes worn to approximately 5 0 5  of original size 

b Clean the spark plug as  required. removingcarbon and foreign deposits 
c Test the spark plug both electrically and for resistance 
d Set theelectrode gap at .O15 t o  .O18 o fan  inch or i fa  smoother operation a t  idle speed and reduced 

magneto drop-off is desired. set at ,018 t o  022 of a n  inch. However. with wide gap  setting the plugs must be 
serviced at more frequent interkals Fine wire platinum or iridium electrodes should be set at .015 to ,018 of 
a n  inch only 

7A-82 Installation Of Spark Plugs. Before installing spark plugs. ascertain that the thread5 within the 
cylinder are clean and not damaged 

a Apply anti-seize compound sparingly on the threads and install gasket and ,park plugs Torque 360 
to 420 inch pounds 

Make cenain the deep socket is properly seated on the spark plug 
hexagon asdamage to the plugcould result ifthe wrench iscocked to 
one  side when pressure is applied 

b Carefull! insert the terminal insulator in the spark plug and tighten the coupling nut 

I' 

7A-8.7 Lubrication System. 

7A-84 Oil Pressure Relief Valve. Subiect engines mav be equipped with either an adjustable or non- 
adjustable oil pressure relief valve A brief description of both t)pes follows. 

a .  Ton-adjustable Oil Pressure Relief Valve: The valve is not adjustable. however. the pressurecan be 
controlled by the addition of a maximum of three STD-425 washers under the cap to increase pressure or  
the use of a spacer ILycoming P;N 73629 or  73630) to decrease pressure. Particles of metal or other foreign 
matter lodged between the ball and seat will result in a drop in oil pressure I t  is advisable. therefore to 
disassemble. inspect. and  clean the valve if excessive pressure fluctuations are noted. The oil pressure relief 
\ a l \ e  i \  not to be mistaken for the oil cooler by-pass Lake. uhose function is to permit pres,ure oil to 
h!-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 maintain engine oil pressure within the specified limits (refer to the engine manufacturer's appropriate 
manual) The \al \e  is located above and to the rear of T o .  5 cylinder. I f  the pressure under normal operating 
condition\ 5hould consistentl) exceed 90 psi. or  run less than 60 psi. adjust the \ a l \ e  as  follows 
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With the engine thoroughly warmed up and running at a maximum of 2200 RPM. observe the readi 
on the oil presrure gauge I f  the pressure is abo~e90 psi. stop engine. loosen theadjusting locknut: and b 
off the adlusting screw one or two full turns. Tighten locknut and retest I f  pressure i s  too lou turn adjust1 .1% 
screw fur~her into the relief \al\e plug. thereby increasing the tension on the relief Lahe spring When the 
\al\e has been satisfactorily adjusted. tighten the locknut and lock wire the crown nut to the drilled ear 
projecting from the take  mounting boss 

7A-65 Oil Screen. The oil screens are the pressure screen. located in  a dome shaped housing. abo\e and 
between the magnetos and the suction screen located in  :he lower aft section of the sump Thehe screens 
should be cleaned at each oil change to remove any accumulation of sludge and to examine for metal filings 
or chips. I f  metal particles are found in  the oil screens. the engine should be examined for internal damge 

a To remo\e the pressure screen. remove oil temperature electrical lead or the temperature bulb and 
the cap screws securing the housing hole the location of the screws as the round fillister head rcreu. i f  
installed. must be returned to upper right corner of the housing I f  the fillister head screw i s  not reinstalled 
in the same hole from uhich i t  uas removed. i t  i s  possible to crack the mounting flange of the \acuum pump 

b With the housing and screen removed. clean and inspect both items. check the matir . llrlace of 
the housing and accessory case for gasket panicle5 

c. Insert the screw into the housing so that the screw fits flush with the housing base is ing  a ne\\ 
gasket. secure the housing to its mounting pad and torque cap screws to 75 inch pounds 

d The suction screen i s  removed from the sump b! remo\ing the hex head plug at  the loner af t  part 
of the sump Clean and inspect the screen and gasket. replace the gasket if over compressed or damaged 
In5ert the screen full! into the sump. install gasket and plug. Safety the plug 

7A-86 Oil Cooler. 
a When conducting a routine engine inspection. the oil cooler(s). lines and fitt~ngs should be check 

for the follouing 

? Oi l  lines must ha\e adequate clearance and be properl! aligned 

C) I Oi l  cooler line attachments should be examined to be cenain that all are tight and there 1s 

indication of crohsthreading (See C for oil line torque.) 

3 Oil line supports should be tight. properl! positioned and i f  morn 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 o\erhaul. at indicat~ons of high oil temperatures or during a 500 hour 
impection. the oil cooler should be removed. cleaned and checked for damaged fins and cellr When 
replacing the cooler. properl) align and do not o\er tighten the mounting bolts so that the cooler would bc 
damaged While the oil cooler i s  removed. the oil lines should be disconnected and flushed 

c I f  it is found that oil is leaking around the line compression nuts. check that the nuts are tightened 
to 125 inch pound w e t  torque or the nut ma! be backed off. retightened finger tight. plus a 3 4 turn Do 
not o\er torque. 

d Should oil continue to leak. it ma! be necessary to replace the seal rings Alto remole the 
compresrion nuts and inspect the line ends in the area of the swagged ferrules lor collapsed tubing This 
condition ma! bc obser\ed b! looking into the tubing ends. Should the tubing shou indications that 11 i \  
collapsrd and ncu seal rings and proper torque does not stop leakage. the oil lines should be replaced A l w  
in\pect the rurlaccs of the mating fittings for damage 
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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. 

( I )  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 fmt. 

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

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 PN 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 
PA-24-250 AND PA-24-260 



PIPER COMANCHE SERVICE MANUAL 

TABLE VIM-III. TROUBLESHOOTING CHART 
(ENCINE) (CAUBIIRETOR) 

POWER PLANT 
ISSUED: 8/18/72 

T ~ U M C  

Fulurc of engine to 
%an. 

k 

(S-200 mngneros only) 

~ ~ u r  

Lack of fud. 

UndPprimq.  

Ompriming. 

lnconccr chrocrle uning. 

Ddeaivc spark piup.  

Ddecrivc ignition win.  

lmpropa opention of 
n u p m o  t o  breaker poinu 

,Mqneecd impulse couphg  
lefr rnrgnno only. 

Frozen spark plug elecuodn. 

,Mixnue concml in idle cut- 
off. 

I n r e d  failure. 

Bmkm conucr rpnng. 
Improper witch wiing for 

lcfr rnrgncto surnng. 
Shorred ignidon witch or 

loox ground. 

aemcdv 

Check fuel system for leaks. 
FiU f u d d . .  
C l a n  d i i  k, sminm. 
or f u d  coc'a. 

Rime with w o  or three 
m k n  of primer. 

Open rhrorde m d  "unload'. 
e w e .  

Open rhrorrlc t o  one-tcnth of 
its nngc. 

Clean m d  adjust or replace 
spark plug or plup. Refer 
to Paragraph 7A.81 for 
spark plug gap ad~urunenu. 

Check wrh  clecuic teacr m d  
repha my defective w i m .  

Check i n t d  rinung of 
-no. Check poinu. 

D ~ ~ e  impulse c o u p l i s .  

R e p k c  spark plugs or dry out 
removed plugs. 

Open rnixnrrc conwl .  

Check oil sump sacen for mctd 
punc ln .  If found. complete 
overhaul of rhc e w n e  ma). be 
indicated. 

Replace capacitor. 
R ~ m e  rnrgnero switch wir- 

Chcck and replace or repair. 



PIPER COMANCHE SERVICE MANUAL 

TABLE VIIA-Ill TROUBLESHOOTIKG C H A R T  
(ENGINE)  (CARBURETOR) (cont)  

ISSUED: 8/18/72 POWER P L 4 N T  

Remedy 

Adjust throttle stop to  
obtain correct idle 

Adjust mixture. Refer to 
engine manufactllrer's 
handbook for prdper 
procedure. 

Tighten all connections in 
the induction system 
Replace any pans  that 
are defective 

Check c!linder compression 
Check entire ignition shstem 
Lock primer 
Check spark plug gap 

Clean. refer to Paragraph5 
7A-35. 7A-39. 7A-43 

Check primer. Readiustrnent 
of carburetor by author- 
i7ed personnel indicated 

Check fuel lines for d ~ r t  o r  
other restrictions Check 
fuel supply 

Tighten all connections 
Replace defec t i~e  parts 

. Clean or  replace spark plug 
Fill tank with recommended 

grade 
Clean p o i n ~ s  
Check internal t im~ng of 

magneto. 
Check wire with electric 

tester Replace defec t i~e  
wire. 

Replace  connector^ on spark 
plug wire 

Check for loose muffler 
baffles 

Check magnetos for trimming 
and synchronization 

Trouble 

Failure of engine to  idle 
properly 

Low power and uneven 
running engine 

Cause 

Incorrect carburetor idle 
adjustment 

Idle mixture. 

Leak in the induction 
systcm 

LOW cylinder compression 
Filultv ignition system 
Open primer. 
Improper spark plug 

setting for altitude. 
Dirty air filter 

Mixture too rich. indicated 
by sluggish engine 
operation. red exhaust 
flame and black smoke. 

Mixture too lean. indicated 
bx o\erheating or  back- 
firing 

Leaks in induction system. 

Defectile spark plugs 
Improper grade of fuel 

Magneto breaker points not 
uorking properly. 

Defective ignition wire. 

Defective spark plug 
terminal connectors 

Re*~r~c t ion  in exhaust 
system 

Improper ignition timing 



PIPER COMANCHE SERVICE MANUAL 

TABLE VIIA-Ill. TROUBLESHOOTING CHART 
( E S G I S E )  (CARBURETOR) (cont) 

lnsufficienr oil 
Dirty oil screens 

Trouble Cause 

Lead deposit on  spark 
plug 

Malfunctioning engine 

Defective pressure gage 
Air lock or dirt in relief 

valve 
Leak in suction line or  

pressure line 

Remedy 

Clean orreplace plugs 

Check entire engine 

High oil temperature. 

Stoppage in oil pump inrake 
passage. 

Worn or  scored bearings 

Check oil supply 
Remove and clean oil 

screens 
Replace gage 
Remove and clean oil pres- 

sure relief v a l ~ e .  
Check gasket between 

accessory housing crank- 
case. 

See "High Oil Temperature" 
in Trouble Column 

Check line for obstruction 
Clean suction screen 

Overhaul. 

ISSUED: 8118172 

Adjust throttle leber. 

Tighten all connections. and 
replace defecti\e parts 

Examine air scoop and remo\e 
restriction 

Fill tank with recommended 
fuel. 

Adjust governor. 

Tighten all connections 
Check system. Check 
ignition timing. 

Repair or  replace engine 
mount. 

Remove propeller and ha\e 
it checked for balance 

Check propeller for track 
Install new mounting 

bushings 

Failure of engine to 
develop full power 

Rough running engine 

POWER P L A a  

Throttle lever out  of 
adjustment. 

Leak in induction system. 

Restriction in carburetor 
air scoop 

Improper fuel. 

Propeller governor put 
out of adjustment. 

Fault! ignition. 

Cracked engine mounts. 

Unbalanced propeller. 

Bent propeller blades. 
Defecthe mounting. 



PIPER COMANCHE SERVICE MANUAL 

T A B U  YTU-In. TROUBLESHOOTING &T 
(ENGINE) (CARBURETOR) (a-111) 

POWER PLANT 
ISSUED: 8/18/72 

2 E l l  

R c W  

Check air inlet m d  
oudet dcfo-don or 
obmucrion. 

Fill oil rump to proper 
M. 

Remwe and clean oil 
s=rccm. 

Euminc aunp for m d  
purida md. if found. 
ovahaul engine. 

R c p k .  
Rcphcc gage. 
U d y  a d  by we& or 

m c k  ring¶. Ovatuul. 
Check en tm w e .  

Check nunp for mcul p u -  
ticlea ~ d .  if found. 
overhaul of engine is 
indicated. 

l n d  new q s .  
l d  nor  nngs. 

Check q i n e  camfully for 
lealung gulrms, "0" 
rings or sand holes. 

Replace fuel pump "0" 
ring. 

Check engine and overhaul 
or replace pump. 

In extremely cold weather 
011 prerrure redings up 
to 100 pounds do  nor 
neccsmlv indicate 
mrlfuncnoning. 

Open rhronle and unload 
engnc. 

~ m u k  

H I ~ ~ I  oil rnpenrur+ .  

Exmsive oil con- 
arrnpuon. 

Inaccurate prasure 
readings. 

Overpnming. 

- 

CIor 

Imuffifidenr air cooling. 

Inrufficient oil supply. 

Cl& oil l ies or 
xrcens. 

Fuling or failed beating. 

Ddenivc chermorclo. 
Defective rcmpmcure gage. 
Excmive blow-by. 

Improper engine opaadon. 

F d q  or failed beam& 

Worn or broken piston rings. 
Inconccr instdadon of 

puton ring. 
E n e d  oil lcrklge. 

L d q c  through a p e  
fuel pump vent. 

Engne brcacher or ncuum 
pump brather.  

Cold wather 

Cold weather. 



PIPER COMANCHE SERVICE MANUAL 

TABLE WIA-IU, TROMUSHOOTlNG CHART 
(ENGINE) (CARI)URETOR) (collt) 

POWER PLANT 
ISSUED: 8/18/72 

RemedV 

H q h  or low prrrcurr rudings 
due to emrmely cold 
wearha are not nerrr 
w i l y  a lrulfunaion. Small 
and long oil ha wdl nor 
mmfa pmsure rcrdi~ 
accurately until e w e  IS 

quite vum. 

Troubk 

lnvcunte pmaure 

r a d i i .  

Cvuc 

Cold w&er. 



PIPER COMANCHE SERVICE MANUAL 

TABLE WIA-LU. TROUBLESH001MG CHART 
(ENCINE) (FUEL MIECTION) 

POWER PLANT 
ISSUED: 8/18/12 

T m u k  

F d u r c  of engine to 
PL~. 

- 

bc 

Lack of fuel. 

Undaprimkq. 

Ovapnmq. 

l n m m c t  thmttle 
nrring. 

Defecrivc spuk plup. 

D e f e d  battery. 

Improper openrion of 
m-0 breaker poinu. 

Air bubble. in fuel system. 
Fuel pump fdure .  
Fuel line r a u i n e d .  
Lack of suff~clent fuel 

prruure. 
1n1enu.I fulure. 

Cloggcd injeeror n o n l a .  

Defenlve q i u o n  wire. 

Check he1 synm for leaks. 
Fill fuel d. Uaa 
diny linu smi~~cn or 
fuel &. 

Rime by boldmg boos pump 
$witch 4 ca 10 seconds. 

P k e  conrml in "idle-cut- 
ow. open h n l e  m d  
unload engine by rurning 
o w  with slurs 

Open throttle to 118 of io 

nnsC. 
C l a n  and adjust or replace 

spvk plug or p l u ~ .  
R e p k e  with chuged 

bamry. 
C l a n  points. Check lnternaf 

timing of m y n e r a .  
Chcck fuel vent. 
R e p k c  pump. 
Check inlet line. 
Check fuel sminu and fuel 
djusrmcnu. 

Cbce* oil mmp mainn tor 
m r z  puticles. If found. 
complete ovcrhrul of the 
engine mv be required. 

Remove from cylindcn. clean 
in lccronc solvent. blow 
thmugh che injector nozzle 
opposite direction of fuel 
flow with compreued air. 

100 psi. 
Check with elccmc tester. 

and replace my defecnve 
wires. 



PIPER COMANCHE SERVICE MANUAL 

TABLE WIAUI. TROUBLESHOOTING a W l T  
(ENGINE) ( F M L  INJECTOR) ( a n t )  

POWER PLANT 
ISSUED: 8/18/12 

Tmublc 

Fulure of e n p e  to 
idle properly. 

Low power m d  u n m n  
running. 

Caur 

I n c o m a  idle adjuaunmt. 

Insufficient fuel ~ICYW. 

Clcrpcd injector a o n l a .  

L a k  in induction lynem. 

Low cylinder c o m p d o n .  

Faulry ignition -. 

M i m r c  roo rich: indicued 
by rl@ e n p e  opcr- 
adon, rcd exhaus f l m e  
at e t .  Exuerne crvr 
indicated by black smoke 
horn &a. 

Mixnve roo Ian; indicated 
bv o m h a r i n g  or back- 

filing 
L d y  nozzle. 

Clogged injecror nozzla. 

Din in inler screen. 

Din in '7" finmg. 

Fuel mpplv prnrure 
excnsrvely high. 

Leak in mvlifold line 

hnrdV 

.+djua rbronle stop ro obtain 
c o m a  idle. . 

Check fuel suainer and pump 
pressure adjuaunent. 

Remove and flush with acetone 
Blow chrough orifice with 
cornprrucd a i ~  - 100 psi. 

T @ e n  dl com&ons in 
the induction ?=ern. Re- 
place any defective pms.  

Check condit~on of puton 
rings and vdve xau.  

Check entire wit ion system. 

Injector may need recrli- 
bration by aurhonred 
pmonnel. 

Check fuel nrpply. Check 
he1 lines for obsmctions 
or rermmoru. 

Remove nozzle vld blow info 
11. Air escaping through 
the nozzle vdve indiatcs 
leaking. Replace nozzle. 

Remove and flush with accrone. 
Blow through orifice with 
comprcued air. 100 psi. 

Remove screen and flush u.~th 
acetone. Blow with 
c o m p m x d  air. 

Remove '7" firtlng at disrri- 
buror. clean in acetone. 
Blow through oniice with 
compressed au - 100 psl. 

Check iuel pump pressure. 

Ttghrcn finingr. 
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TABLE VIM-IU. TROUBLESHOOTING CHART 
(ENGINE) (FUEL INJECTOR) (om) 

POWER PLANT 
ISSUED: 8/18/72 

Tmubk 

Low power and urn 
r u m q .  (cont.) 

Flow m c m  reads h e .  

Fulrvt of engine to 
develop full power. 

Rough engme. 

- 

Olur 

L a i  in radu&on qnem. 

P w r  hcl. 

M q n o  b m k e r  poinu 
not worling properly. 

Dcfecrive i p i u o n  wire. 

lmpropa +don timing. 

Ddecrive a p d  plug 
c c m i d  connmon .  

Incorrect d v c  cleumce. 

Cl-d nozzle. 

Throrde lever nut out 
of adjurment. 

Leak m inducnon rynem. 

Mimure too I a n .  
Throrrle Wage limimg 

m w l  of th rode  valve. 
Rcsnictionr in inlet air 

xoop. 
Improper fuel. 

Faulry lenidon. 

Cracked engine mount. 
Unbalanced propeller. 

Dcfenlve mounting 
bushink. 

w 
T@rcn dl c o a n ~ o n r .  

R e p k  defccdvc pans. 
Fill tank wi rh~he l  of 

mcommmded gnde. 
C h  poinu. Check i n d  

-of m y l e r a .  
Check wire with el&c 
m. Replace ddccrivc 
rirr. 

Check mapems  for unung 
and synchronization. 

Replace connccrora on rpuk 

p l q  vrbc. 
A d j u  nlw c l e m c e  by 

chpnging push rob .  

Rnnovc ud flu& with ace- 
tone. Blow through onfice 
wirh mmpreucd a i  - 100 
pi. 

Adjua throrde levcr. 

Tighten inukc pipe moundng 
flange nuu and tighten 
intake manifold. 

Injector must be redbrared.  
Check thrortle lrnkage and 

thrordc valve opm~ng.  
Eumine air scoop m d  

remove ramcxioru. 
Fill tank with recommended 

aviation fuel. 
Tighten d connections. 

Check system wth r a m .  
Check ign~rion r~ming. 

Replace mount. 
Remove propeller and have 

it checked for balance. 
Innall new mouncing 

b u h q .  
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TABLE WIA4II. TROUBLESHO(MINC -1 
(ENCINE) (FUEL INJECTOR) (eomr) 

POWER PLANT 
ISSUED: 8/18/72 

Troubk . 
Low oil pressure. 

H q n  oil tempcranrrc. 

Cul+ 

Insuffiuenr oil. 

Leak in suerion line or 
prnrvm line. 

Dirry oil sminen. 

Air lock or dirt in relid 
valve. 

High oil rcmpenmrc. 

Relief valw our of 
adjurrmcnt. 

Ddecrive pmuurc gage. 
Stoppage in wrvengc 

pump inuke p w .  
F a i l q  or f d e d  kuing. 

Insufficient od coo@. 

Insufficient oil supplv 

Low grade of oil 

Clogged oil lines or 
s m m m .  

Excessive b1ow.b~ 

Fading or failed bearings. 

Defecr~ve rempennrrc 
8 W .  

Fill w& with oil of recom- 
mended n v o s i p  . 

Check guket  between acc-rs. 
soy housing and mnk- 
CLV. 

Remove and dean oil 
luaincn. 

Remove and clean oil pressure 
mlief valve. 

See "Hqh Oil T e m p m r c "  
in 'Trouble" column. 

Check valve. 

R e p k c  gage. 
Check line for obrrmcnon. 

Clean suction suainer. 
Check sump for me& 

panicles. 

Check air inlet m d  oudet for 
ddomunon  or obrrmcnon. 

Fdl e n e r n d  unk  to proper 
level w i h  specified oil. 

Replace wirh oil coniorming 
to rpeafiudon. 

Remove and clesn oil 
snainm.  

Csulllv caused bv worn or 
nicking mgr. 

E m n e  sump for merd 
plmclcs. If found. over. 
haul o i  engine u indicared. 

Replace gw. 



PIPER COMANCHE SERVICE MANUAL 

TABLE VIIAUI. TROLIBLESHOOTINC CHART 
(ENGINE) (FUEL INJECTOR) ( a n t )  

POWER PLANT 
ISSUED: 8/18/72 

Re- 

FU pmk nrb oil conforming 
m spedf~adon .  

Check sump for mcul  parricla. 
If found, overhaul of 
a p e  is indicated. 

Insuu ~KIV rhp. 
I d  new rirqp. 

Move a i r d  into a h a t e d  
hangar. H a t  oil. 

In m m e  cold weather, oil 
p- mdings up ro 
appmximaccly LOO Ibs. Do 
Nor neccuvilv mean 
nulfuncriomg. 

Rou te  crankshaft in diremion 
of normal roctrion with 
rhmttle "full open", md 
mixture in " i d l e a t ~ F f "  
urd ipirion w ~ t c h  "OFF" 

I d  fully charged barrcv 
Check ground wues. 

Troub* 

~ x c n r l v e  oil c o m p r i o n .  

Cold warher  difficulties. 

c.urC 

LOW grade of oil. 

F- or ~ e d b a n n g s .  

Worn picton *. 
I n c o m a  h a u h r i o n  of 

pinon riqs. 

Cold oil. 

lnrccunce pr- 
readings. 

Overpriming. 

We& bancry. 
Faulty lgnirion swirch. 
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7B-1. l m m d ~ n .  Thu -0 cwcn power plum uud in the PA-2- and is compnvd of 
iorrmcriom for the rcmonl. minor repair. &a md iuuahtion of rhe q i n c  c o d i .  propdla. 
pmpd la  g o m a ,  mgine, engine shock mounu, inducdon lyrrrm. igrudon y a m  md lubriarion system. 

78-2. DocripciDo. The PA-2- Conuochc is powmd by an AscoCycoming 10-720 AIA eight 
cylinder. d k c ~  drive. wer sump, fucl injected. h m i z o d y  opposed. airsooled e w e  with a compremrn 
ratio of 8.7: l  rated at 400 HP at 2650 RPM and daigncd to opaate on 1001130 (mioimum) o a .  .. 
a v i o n  gnde fud. C w l q  completely endoxa the eogine and consisu of an upper. a lower, and a nose 
xczion. Side panda lifr up to d o w  access to rhe engine. 

The propella is a conrrult s p a d  rhm bLdc HM~U unit conrmUed by a gwemor mounted on the 
engine supplying oil throuJl the propeller shrfr u wioua p-. 011 pracure from rbc governor moves 
rhc b h d a  into high pitch (reduced RPM) and anoifugd cwisiq moment of the bhdcr tend to move them 
into low puch (high RPM) in the k n c e  of g-or oil p-. 

The inducrion system comirrr of a dry t v ~  air fdm. an &emate air door and a Bcndu USA-1OADl 
type fucl injmor. This cngioe u n o d y  aspinred virh no rCrmcn0nr on ouximum p o r n  ourput. 

Bendiu Sc indh  5-700 v r i a  myletor  arc iosdled wirh rbeir uuui.rcd components. The magneto 
-em condrtr of a dud (d) c o n u n  lrvmbly rm(lnero. a s q l e  contact vvmbly were. a hqh 
tenson harness assembly. one m n d o r m a  uvmbly mounted on each magnno and no low rcosion leads. a 
surting vibrator. and a combinadon i@rion and rernn switch. 

In addidon to the previously mcndoned components, each engioe is furnished with a 12rolt starter; a 
7O-unpere al tenror .  a vzcuum pump drive and fuel pump. 

The lubricadon system is of the prsrum WCI sump ype. The oil pump. which is l w t e d  in the 
acccwry housing. d n w  oil through a driiled ppurgc lading from the oil ~ c d 0 n  m e n  located in the 
sump. The oil from rhc p m p  then enten a drilled passage in ~c accessory housing. which fecds the oil to a 
chrerdcd c o ~ e c r i o n  on the reu face of the acccuory housing. where a flexible Linc leads the oil to the 
e x t d  oil coola. Prcurue oil from the coola retuma to a x m n d  threaded c o ~ e c r i o n  on the accessory 
holrrlng from which point a drilled p u y  conducrr oil ro the oil prermrc rcrcrn or fdter. In the event that 
cold oil or an obsnueiion should rataict rhe oil flow to the cooler, an oil bypru  valve u provided to p w  
the oil diiecdy from the oil pump to the oil pressure x m n  or fdter. 

The oil pressure sacen or f d m  element, loatcd on the accasory housing is provided u a meuu to 
fdrer from the oil any solid p a ~ i c l n  that m y  have prucd through the Nmon screen in the sump. After 
being fdrered in the pressure sacen or fdta. the oil is fed through r d d e d  passage to the od prermrc relief 
valve. located in the upper nght side of the c n n k u u  in front of the acccsory houung. 

This relief valve r g v h t a  the engine oil pressure by d o w q  u c &  oil to return to the sump. whllc 
the balance of the prerturc oil is fed ro rhc main oil gall- in the right half of the aankcru. Restdud oil IS 
rrmrncd by paricy to the sump where, after p+rune through a screen. ir IS again circulated through the 
e q n c .  

POWER PLANT 
ISSUED: 8/18/72 
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7B-3. Troublahoocin& Troubla peculiv to rhe power p h r  M LiRd in Table VIIB-I1 in the back of this 
seaion. dong wirh their probable a m  and remedia. When rmublahooting m p a .  pound the 
n q n e r o  pnm.ry circu~c before pc r fo rmq m y  checks on the ignition syncm. 

7B4. R c m d  Of E* Cowling. 
a. Relase the q m a  mrn fmmcn securing the-side cowLng to rhc borrom cowl.. 
b. R a n o w  vrm at rhe from md af t  ends of the top cowl. 
c. Remove rhc w o  nu-. wuhcn  m d  m a  a r u c h i q  rbe top cowl to the f i m d  firdngr. 
d. Lift the cop cowl from the enguu uumbly .  
e. Remove the bonom c o d  acmr prml by loovning rhe quma rvrn fmcncs .  
f. D i x o n n m  a i ~  inrake h o s a  and dnin line from the nose cowl. 
g. Disconnm cowl flap control cabla. 
h. Ranovc bonom cowl by r e m o w  screw securing bottom cow- at the firnuall, nose cowl m d  

I m d q  gear doom. 
i. Remove the nose cowl by pulling out hylgC pias and xparadng it ac the h q e .  

78-1. Waning. Inspection And Repair Of En@e Cowl. 
a. C l a n  cow& wirh a SUiCrble claning solvcnc and wipe dry  wirh a clean cloth. 
b. l ~ p e c r  c o w h g  for dents. cncks. loox river% elongated holn  and d m q e d  or mising flxenen.  
c. Rep* all dcfecu to prwenr funher w e .  

7B-6. l n m l l d o n  Of E m  Cowkq .  
a. Pouuon rhe nose cowl halva on the front cf rhe q i n e  and secure with hinge pins. 
b. Raix the borrom cowl into posrnon and xcvrc w~ch rcrcm to rhc f~ewal l ,  nose landing gear door 

f n m e  and che nose cowl. 
c. Connect air horn to n o x  cowl m d  dn in  line to the b o m m  cowl 
d. Connem cowl flrp conuol cables. 
e. Insull the top cowl and secure suppon channels to fuovall firrink with w o  screws. washers and 

nu=. 
f. Secure the forc and aft ends of the :op cowl wirh w m s .  

g. Insull the bonom cowl acceu phrc and secure wirh quarter rum f m e n m .  

Before performrng any xwicc funcnons on rhc propeller. l rcenun that 
the muter swach is "OFF", the magneto swrchcs ur "OFF" grounded 
m d  rhe mLxturc conuol u in the "IDLE CLTOFF" ponclon. 

POWER PLANT 
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FIGURE 78-1. PROPELLER INSTALLATlON 

7B4.  Removal Of Propella. ( R e i a  to F+ 70-1.) 

NOTE 

a. Remove the spinna (1) by removlng rhe ~crm that secure it to the spinna bulkhead (7) .  
b. Place a dnp  pan unda  the propeller to catch oil spdhge. 
c. Cut the d e r y  wire around the propeller mounting bolo (4) and remove rhe bolts from the e q n c  

crankshaft fknse. 
d. Pull the propeller from the engine crankshaft. 
e. Remove the propeller "0" riw (6) and shrm (5)  from the engine h g e .  
f. The spinner bulkhr. may be removed from the s u n a  ring gear (8) by r n o v m g  nun, washers 

and bolo. 

POWER PLANT 
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EXAGGERATED VIEW OF NICKS 
IN LEADING EDGE EXAGGERATED WEW OF NICK 

IN FACE OF D U D E  

RECOMMENDED METUOD FOR REMOVING SECTlON M . 
NICKS BY RIFFLE FlLE AN0 CROCUS CLOTH NICK IN FACE OF B W E  
BLEND DEEPEST PORTION OF NICK INTO REMOVED BY FILE AND 
LEADING EDGE WGNMENT WlTH SMOOTH tROCUS CLOTH AS RECOM 

I 
FIGURE 70-2 TYPICAL NICKS AND REMOVAL METHODS 

TB-9 Cl-, Inqrcdon And Rep& Of Ropclkr. (Refer ro Figure 78-2.) 
a. Chedr for oil and grease leaks. 
b. Clean the spmnner, propeller hub interior snd exterior, and b l d n  with r nonmrronve solvent. 
c. lnspccr the hub pans for m d r r .  
d. Stecl hub pans should not be pernutred to nra. Ux aluminum paint to much up, if n c c m q .  or 

replare dunng wcrhaul. 
e. Check all visible p a m  for w a r  and Yfery. 
f. Check blades ro dcrermine whether they t u n  f m l y  on rhe hub pivot rube. This can be done bv 

rocking the b h d a  back and forrh through the shgbt freedom allowed by the pitch change mechanism. If 
they appear ught and ue properly lubriured, the propeller should be divrrembled by an authorized x m c e  
center. 

g. Impem b&da for damage or mdu. Nidu in leading edges of blades should be fded our and all 
edges rounded. u cncks lometima s t m  from mch p h c a .  Ux fine emmy cloth for t i uh ing .  

h. It is rccommcnded that for uvm dunage. i n r e r d  repain and rephccmenr of p u n .  the propeller 
should be refared to the Hamell Factory or Cmified Repair Sudon. 

i .  G r e w  blade hub through i n k  ritrinp. Remove one of the w o  firrings for esch propeller blade. 
dtemate rhe next rime. Apply g r e w  &IOU& the zcrk firdng u n d  fresh grease appeur at rbe firung hole of 
the removed fitting. C u e  should be uken ro avoid blowing out hub @cu. 

POWER PLANT 
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7B-10. IbmUuiw Of Ropdk. (Rda m F+e 7B-1.) 
r Pom'don the spinner bulkhead ('I) y u ~  the rpna tin# g u z  ruppon (8 )  w that on mow Liaa up 

with rhc TCl on the front face of Ehe mppolr. 
b. Secure the spinner bulkhad to rhe nrmr ring gaf arppolr r i rh  12 bola, nun and 24 d e n .  

(One mder the bolt h d  and one undn a& nut.) C u d d l y  tyhm nun uo i fody  m wrque iimia &om 
in Table VII-I. 

c. Cluu the pmpcUa and engine fluqln. 
d. O b m  the rpner  tin# g a r  to uuke nur it u m o u n d  p r o w  on the engine f h g c .  

The cndut& fknse u stamped wirh m "0" muk and rhc mrta ring gaf i liknwiv idended by an 
"0" mark. Upon imullrrion of the sum r i q  #ar. the amkinp shall be w e d  to insure proper 
irmrll.rion. 

c. l d  "0" tin# (6) and shim (5) on the q i n e  M r .  

i t  ia absolutely s~d . l  &at shim (5) be inarllcd u failure to do s 
m y  mult in ~~ of the mounting bola due to &rive movement of 
the two fluqler. 

f. R r i v  the propeller into polition wirb the w e  a d  ddc rbe propella onto h e  pmpdler 
mounting bwhmp. 

g. I d  rhe mounting b d a  (4) in the propella hub and secure propeller to engine h g c .  
h. Toque bola to ipcdfrawn givcn in Table VIIB-1 and safcry. 
i. Check blade mck p a  p u q n p h  78-11, 

j. I d  propella spinner md xcurc to bulkbad with urous. 

78-11. BLdc Tmck. Blade m k  is the ability of one blade tip ro follow rhc other, wMe roudng, in 
d m a t  the same p h c .  Excessive difference in blade m c k  more than ,0625 inch -may be an lndicrdon of 
bent b h d a  or impropa propclla inxrllrdon. Check blade as folloun: 

a. With the engine shut down and blades verrid,  secure to the aircnft a rmmth board jut under the 
tip of tbe lower blade. ,Move the up fore and aft rhm* its full "blade4akc" mvcl, W g  small markr 
with r pcnd  at a c h  poririon. Then center the tip between thac  muks  and scribe r line on the board for 
the full width of the tip. 

b. C+rdully route propeller by hand to bnng rhc opposite blade down. Center the tip and x r ~ b c  a 
pencrl line u before and check rhrt ha uc not vpanted more than ,0625 inch. 

c. Ropcllerr having e x o r  bh& mck should be removed and inrpccud for bent blade or for p u n  
of sheared "0" ring, or foreign pmicla.  which have lodged beween hub and cnnkrhaft mounting faces. 
Bent blades wdl require repair and overhaul of assembly. 
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TABLE W l M  

- 
PROPELLLR SPeaFIcAnoNs 

Bkdc Angle Low Pitch (Hw RPM) ;;: 
Hgh Pitch (Low RPM) 

RopeUa RPM krcing Engine Sudc Hi@ RPM 2650 RPM M u .  
E w e  Sudc Low RPM 1550 2 50 RPM Min. 

Propeller Torque Limlrs Dneriprion Required Torque 
(Dry) 

Spimn Bulkhad 100 inch pounds 
RopeUn .Mounnng 

Bolo 100 to 125 foot pounds 
Spuiner Aruchmcnt 

S c m s  40 inch pounds - 
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FIGURE 78-3. PROPELLER COVERXOR ADJKSTMENT POINTS 

7R- I? Propeller Governor. 

7 8 -  1.7 Removal Of Propeller Governor. 
a l.iit the left side panel of the engine cornling 
b Diwonnect control cable from go\ernor control a r m  
c Remo\e the go\ernor mounting stud nuts I t  will be necessary to raise the go\ernor a s  the nuts arc 

being remo\ed before the nuts can be completel! remo\ed 
d Remo\e the rnounting gasket. I f  the governor is to be remo\ed for a considerable length of time 

and another unit is not substituted. it i \  ad\isable to co\er the mounting pad to pre\ent damage caused b! 
foreign matler 

76-14 Installation Of Propeller Governor. 
a Clean the mounting pad thoroughl! making \er! certain that there are no foreign particle3 in the 

recess around the dri \e  shaft 
b Place the gmernor  mounting gasket in position with the raised portion of the screen facing aria! 

from the engine. 
c Align the spline, on the goiernor shaft with the engine dri \e  and slide the go\ernor in position 
d R a ~ \ e  poiernor off mounting pad enough to install washers and start mounting nuts Torque nuts 

e\enl? 

POWER P L . A a  
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REVISED: 4110181 

I .  SCAR* PLUG LEAD 
2. I,."" CLYO 
3. sl.mlrm 1 1 ~ 6  s1.m 
4. Ll.ll*. .Tl.P 

5. I M J I C T O I  WOZZLL ,"EL L IMES 
6. rurL  DISTIISUTDI V A L V E  

7 .  r*o,*r O I L  . , ILL" 
8 .  LI.TI"0 S T I A P  
m. I l O l M L  I H O C I  M O Y l l  I I F I L I  1 0  *KETCH A I  

10. 011 C O O L T I .  LC,, 
I t .  I M . I I T  I I L A r H E I  
12. t*.I*I MOUMT 

13.  L r r l  MAGMETO 

I, .  VACUUM PUMP 

I5.  PULL PUMP 

16. 110M1 M A G M I T O  

I7 .  T A C H O M E T E R  CABLE 

1 8 .  'UcL 'YnCE "'LvL 25. O I L  I U C T I O M  SCmTTN 
Is. CI.," "EAT DUCT 28. BOLT 
20. D c r l O s l T "  0°C. 27. Clrllr MOUNT 
2 .  A "  " E ,  " A "  "", 
22. V Y E L  IMIECIOI ze. WAS*LIS 
23. C L I I I  "FAT O U C I  

24. M U r r L C R  

Figure 78-4. Engine Installation (PA-24-400) 

2F3 

26 27 

28 29 
SKETCH A 

POWER PLANT 



INTENTIONALLY LEFT BLANK 



PIPER COMANCHE SERVICE MANUAL 

e. Connect the control cable end t o  the governor control m. 
f. Adjust governor per p a g r a p h  78-15, 

g. Faacn the cowling on both sides. 

7B-15. Adjustment Of RopcUa Governor. (Refer to Figure 78-3.) 
a. Stan the cnginc in accor&nce with the directionsgivcn in the Owner's Fhght Manual and a o w  to 

warm up. 
b. Push the "PROPELLER" cockpit control as far f o m u d  as it will go. At this position the govcmor 

speed adjuning control l m r  will be against the hi-rpm f i e  adjusting screw. 
c. O b m c  cnginc speed. Adjun the governor by m a n s  of the fine adjustment screw for 2650 rpm. 

T o  do this, rekpu the fasteners and lift the side enginc cowling. t w x n  the finc adjustment screw locknut 
m d  Nrn the hi-rpm finc adjusrmcnt screw in a clockwise direction to decrease enginc speed and a 
countcrclockwix roution to increase cnginc speed. One molution of the finc adjunment screw increases 
or decreases the propeller speed approximtcly 15 RPM. 

d. After setting the cnginc r p  at 2650, run the ulf-locking nut on the finc adjustmcnr screw against 
the base projection to lock. 

e. PuU the "PROPELLER" cockpir control aft to the low RPM position. 
f .  Observe englnc speed. Set to 1550 rpm either by threading the fitting at the govcrnor control arm 

onto the cable, or by Nrning it in the direction rending to remove the fining from the cable, depending on 
whether it is required to decrease or increase cnginc speed, respectively. It will be necessary, of courx, prior 
to adjusting, to rcmove the self-locking nut and disconnect it from the govcrnor control arm and to rcleax 
the fitting locknut. 

g. Reconnect cable to governor control arm. tighten fining locknut, and recheck engine by moving 
cockpit control in and out of the appropriate xttings. 

h. Fanen the cowling on both sides 

78-16. Removal Of Engine. 

NOTE 

Refer to latest Lycoming Service instruction No. 1241 

7B-18 Engine Shock Mounrr. Rcplacemenr of engine shock mounts. Refer to Figure 78-4 for the proper 
arrangement of cnginc shock mount assemblies The top shocks are assembled lo the silver colorcd~shock is 
aft and the gold colored shock is forward. The lowcr shock mounts are installed opposite of the top shock 
mounts Torque shock mount bolts ro 450 to 500 in. lbs and safety. 

REVISED:  4/10/81 P O W E R  PLANT 
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18-19, Indudon  Syrrcm Air Film. 

78-20, Rrmonl Of A h  Fiks. 
a. Ranove rhe bottom cowl a c m r  panel by loormng rhe quma nun furmas. 
b. L o a m  d u n p  and remm &I inulrc h o x  from filter box. 
c. Releru rhe furenen uld =move rhe air box. 
d Remove rhe &I firer from rhc +ir box. 

7B-21. Semke l n ~ c d o ~ .  
r.  The f d t a  should be d ~ e d  daily when operating in d u a y  conditions and if any hola  or r a n  are 

nodccd rhe f i r a  should be replaced immcdlrely. 
b. Remove rhe fica clement and shake off hx dirt by upping on a hard surfxc. being ccrrfd not 

ro damage or crrve rhe vlliag a&. 

Neva anrh rhe f d r a  element in m y  liquid or soak in oil. N e w  acempr 
ro blow off din wirh comprrocd a i .  

78-22. InrPIl.don Of hir Filra. 
a. PLcc air fdrcr in air box and i n a d  on bsckuq p k e .  
h. Secure box ro plate wirh d o c  f u l c n m .  
c. lnaull rir inuke hose on fd ra  box and xcurc with c h p .  
d. l n d  bottom cowl access place and xcurc wich f i n e n m  

78-23. Al- Ak Door. The drernare air door. located in rhc induction synem on rhc back side of the 
inlcctor air box, u to pmndc a source of air should here  be an rir sroppagc rhmugh rhe fdrer sysrem. The 
foUow~ng should be checked during inspecdon: 

a. AU door vrlr uc right and hmga secure. 
b. A m a r e  rhc door to determine rhat it is not srickmg or binding. 
c. Check rhar rhe spring tension of che door u dghr enough ro aUow rhe door to rcrnun closed at full 

e w n e  RP.M, yet should chm be an rir stoppage it wdl be drawn open. 

i B - 2 4 .  Fucl Injector. 

78.25 Fuel lnjcnor .Maintumcc. 
a. In general. lirde arcendon is required beween injerror overhauls. However. it is recommended rhar 

the follomng irems be checked during peno&c inspenion of rhe e n p e .  
I .  Check dghrncss and lock of all nuu and screws which furen rhc lnjecror ro the engine. 
1. Check 111 fucl lines for c~ghmesr and cndcnce of leakage. .4 slight fucl suin adjacenr to the au 

b l d  nozzles u nor c a w  for concern. 

POWER PLANT 
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3 .  Check t h m d c  and mixture conpol roda and levrn for cyhmcs and lock. 
4. Remove and c l a n  the injector fucl inlet mtiner at rhe fua 25 hour impecrion and each 50 

hour inspealon thereafter. Durngcd -a "0" rinp should k replced. Toque  suaine to 65-70 inch 
pounds. 

b. T n  prove that gasoline wtuch bccoma rrrle due to prolouged nonge absorbs oxyscn rapidly. 
This d e  oxldiied gwlk =quire a v y  d i i c t i v c  odor r imhr  to vun i rh ,  cruses rapid dercrioradon of 
~yn thedc  r u b k  p m ,  and a h  forms a gummy depsi r  on rhe inrcmri metal p u s .  This condidon. 
however, doea nor occur during nonnrl opendon of the injector where f r a h  f u d  is k i n g  consrandy 
circulared. 

78-26. Lubricadon Of F u d  lnjecmr. 
a. There is vy l i d e  need for lubricarion of the injector in the field bccvecn rcguLu overhaul. 

However, the clcvu pins used in connecrion wlth the rhrorrle and md mixmre conpol leven should k 
checked for freedom of movement and lubricated. if n c c a n y .  

b. P k e  a drop of engine p d e  oil on the end of the duo. ;: shaft in arch a manner that ir can work 
lnro the d v o d e  shaft bushing. 

Rcmovd Of Fuel Injccmr. 
Remove the bonom cowling (Refer to p y r p h  7 5 4  ) 
Remove au  intake n o x  from filter Dox. 
R e l e s ~  the frtrcnen around the air box and r a n o n  from back plate. 
Remove nun and bolu from clamp ruemblv at the injeaor unir. 
Remwc J c r y  wire and mews from au  box back plate. 
Remove back plate and clamp assembly from in!ector unit. 
Dixonncct throttle and murure control cables from injector unit. 
Dlxonncct fuel hn from injector unit. 
Remove pal locknun and nun from in!eaor ulut morrnnng IN&. 
Remove fuel injector from mounrlng pad. 

7B-28. Repandon Of Fuel Injector For Shipping. Any ulur uken oui of x m c e ,  or unlrs being rerumcd 
for overhaul, must be flushed with preserving oil (Specification MILO-6081. C n d c  1010). us~ng the 
following procedures: 

a. Remove p l q s  and h n  aU fucl from the injector. If rvailable. applv 10 to 15 PSI air prevure to 
the fucl inlet unnl all fucl is dischuged from the injector. 

b. Replace p lup and apply flushing oil filrned through a lomicron filter at 13-15 psi to the injector 
fucl inlet untd oil is discharged from the outlet. 

c. Replace fucl ~nler sh~pping plug. 

Do not exceed me above air pressure as lntcrnal dunage to h e  injccror 
mar result. 
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figure 78-5. Schematic Diagram of RSA Fuel Injector Syscem (PA-%40) 
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d. A h  filliDg wirh p p e y ~ d y c  oil, the injector should be prncccled from d u n  and dim and fiven 
such pmtcction agnim moisnuc u climsric condiuons at the point of n o r y c  require. In mon nm. 
noring rhe unit in a dry M wil l  be mfiaenr .  

e. If the unit is to be n o d  neu or shipped o w  41 water, the foUowing p m n d o r u  should be 
obwrved: 

1. S p n y  rhe exterior of  be injector wi.iCh an approval p r a c m w e  oil. 
2. Pa& in a durrpmof con-, m p  rhe m n m i n a  with moirrurr and n p o r p r m f  materid and 

d. Pack rhe wnpwnppd unit in a suitable shippin( ax. Pa& I onehrlf pound bag of dia gel ay& in the 
durrproof conrziner wirh injector. The b q m u n  !lot much rhe injector. 

CAUTION 

E-c crudon should be a e r c i v d  whea handling or workiog rround 
rhc injector to prevent oil or fuel from entrring the air ucrioru of rhc 
injector. Aa explained pmvioudy, dsmagc m the air diapkphn(pn will 
r d t .  Fluid cul d y  enter rhe air section of rhe injector rhrough the 
imprn  ~ b a  or rhc annular ~mvc m u n d  the v~ll l 'uri .  For rhu mason. 
a protective plate should be icuullcd on rhe scoop mounting flange 
when performing roudnc mlintenvlce on the engine, m& u d i n g  
down the @ n c  and air scoop, mvicing the air fJta (rurplus oil on rhc 
clement), or when injccdng p r ~ ~ r n t i v c  into rhe engine prior to storing 
or shippmg. 

78-29, Rcprnrion Of Fuel lnjcnor For Scrvicc. Fuel injectors r h u  have been prepared for sronge should 
undergo rhe foUowing procedum before being placed in m i c e .  

a. Remove urd dean the fuel inlcr sminer assembly and rcinsutl. 
b. Inject c l u n  fuel into rhe fucl inlet connection wirh rhe fuel ouderr m a p p e d  until clean fuel f low 

from the oudcrs. Do not exceed 15 psi inlet pressure. 

7B-30. lnmllruon Of Fuel Injenor. 
a. Innall fuel injector with p k n  on mounang pad. 
b. l n d  air box bncker on rhe two lower injector mounung SN& and secure bracket and injecror 

urut w t h  wr rhm,  n u a  and pal locknuu. 
c. Connect fuel linn to fucl injector unit. 
d. Connen rhmnle and mixrure conuol cables to conuol umr and adjust p a  pulgraph 7B-31. 
e. Insull air box c h p  assembly and back plate on fuel injector inlet. 
f. Secure back plate to suppon bracket and clamp assembly wirh screw and safety. 

g. Secure d u n p  at the injector inlet with 2 bolts, wuheo,  n u s ,  and cotter pms. 
h. Inx+U fiira and air box on back plate and xcur .  wirh m l o c  fasteners. 
i. Connect and securc air inuke hose and drain. if removed. 
j. lnnrll borrom cowling. 
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FIGURE 78-6. IDLE SPEED AND MIXTURE ADJUSTMENT (FLEL INJECTOR) 

78-7 1 Adjustment Of Throttle And Mixture Controls. The throttle and mixture controls arc adju%red \o 
that \{hen the throttle arm on the iniector is rotated forward against its full throttle stop and the mixture 
arm i >  rotated forward against its full rich $top. their respectibe cockpit controls should be 061 01' an inch 
in from their full forward rtops 

a At the iniector. disconnect the throttle and  or mixture control cable end from its control arm 
b Loo\en the jam nut securing the cable end. 
c Adjust the linkage b! rotating the cable end to obtain the 062 of an  inch spring back of thc 

cockpit control le\er when the throttle o r  mixture control arm contacts its stop 
d Reconnect the cable end to its control arm and secure jam nut.  
e Pull the throttle and mixture controls in the cockpit full aft t o  ascertain that the iniector ~ d l c  

screw contact\ its s top and the mixture control a rm contacts its lean position. 

78-72 Adjustment Of Idle Speed And Mixture. (Refer t o  Figure 76-6.)  
a Start  the engine and warm up in the usual manner until oil and cylinder head temperature3 arc 

normal 
b Check magnetos If the "magdrop" is normal. proceed with idle adiustment 
c Close the throttle t o  idle If the RPM changesappreciablyaftermakingthe idle mix tu read~u~rmen t  

during the succeeding steps. readlust the idle speed t o  the desired R P M  

ISSUED: 8/18/72 POWER PL. 
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The idlc mixture must be adiusted with the fucl boo51 pump "O\ " 

d \\'hen the idling speed has been \tabilired. mo\e the cockpit mixturecontrol u i t h  a smooth. rtead! 
pul l  toward the "Idle Cut-OfT" position and obher\e the tachometer lo r  an! change during the "leaning" 
procer\ Caution murt be exercised to return the mixturecontrc~l to the "Ful l  Rich"position hefore the R P M  
call drop t o a  point uhcrc the engine cuts out. An increase of more than 50 R P M  \\hile"leaningout"indicate\ 
an cucessi\el! rich idle mixture An immediate decreahe in  R P M  (il not preceded b! a momentar! increa\e) 
indicates the idlc mixture i s  too lean 

e Ii the abate indicates that the idle adjustment i s  too rich or too lean. turn the idlc ml.;ture adiu\t- 
ment in the direction required for correction. and check this neu po\ition b \  repeating the abo\e procedure 
Make additional adjustment\ a3 necessary. Each time the adiustment ir  changed. the engine rhould be run up 
to 2000 R P M  to clear the engine before proceeding u i t h  the RPb l  check Make final adiu\tment o l the idlc 
speed adju\tment to ohtain the derired i d l ~ n g  R P M  with closed throttle The abo\e method aim\ at a rcttlng 
that m i l l  ohtain ma.;imum R P M  u i t h  minimum manifold preshure I n  care the setting doe\ not remain rtahle. 
check the idle linkage. an! loo\encr\ in this linkage would caure erratic idling In a l l  cares. allouancc rhnuld 
be made lor the cflect o l  \\eathcr condition5 and field altitude upon idling adiu~tment.  

78-77 Fuel Air Bleed Nozzles. 

78-34 Removal Of Fuel A i r  Bleed Nozzles. (Reler to Figure 78-7 1 The nor7leh must he carelull! remo\ed 
a\ the! or the c!linderr ma! be damaged 

a I if1 the \ide acces. panels o l  the engine co\\l ing 
b Dirconnect the fuel line from the no77le 
c Carelull! remo\e the norrle. u\lng the correct 47e dcep socket 
d Clean and in\pect the nol7lc ;I\ si\cn in Paragraph 7R-75 

7R-75 Cleaning And Inspection Of Fuel Air  Bleed Sozzles. 
a Clean the norrles u i t h  acetone or Mcth!leth!Ikctone(MEK)and blou out al l  foreign particle5uith 

compre\\cd alr in the d~rcct ion oppobitc that of fucl flo\\ D o  not use ui re or other hard obieclh to clean 
orifice\ 

b ln\pect the no77le and c\linder thread\ for nicks. ,tripping or cros5-thrcad!ng and haltered or 
rounded hexagon\. 

c ln\pcct and replace nor7le O-ring\ lound to be cracked. brittle or dirtorted Relcr to L!coming 
Senice Inrtruction> \ o  1275 for deta~led te\t procedure 01 air hleed no77leb 

7R-76 Installation Of Fuel Air  Bleed Nozzle. 
a I t  i 5  important lor the nor7le\ to bc correctl! poritioned u i t h  the air bleed holc facing upuard 
h I n ~ t a l l  the no7rlt.s and tighten to a l i t t l e  l e \ \  than 60 inch-pounds torque 
c Cont~nue to tighten the nor7lcr until the letter or number >tamped on the he.; of the nolr le bod! 

points d o u n  In thih p o \ i t ~ o n  the air bleed holc \ri l l lace upuard 
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FIGURE 78-7. FUEL AIR BLEED NOZZLE 

NoTr 

Do not exceed 60 inchpounds mrque on nozzlcs when aligning air b l e d  
hole. 

d. Connect fuel tine ro nozzle. 

S o n  nozzles and l i e  coupling by hand to prevent the pouibiliv of 
croswhrcading. 

c. I d  engine cowling. 

7B-37. Ignition Symcm hMain-a. 

78-38, I-on Of M a p n o .  
a. Remove harness assembly cover from magneto and inspecr p m  for moisture. broken leads or 

other dunage. 
b. Swing l a &  out of ourleu in diimbutor block and remove two xrewa vcunng block in housmg. 

Lifr the block from m a p n o .  
c. T o  properly inspecr the breaker compartment and breaker poinu, it wiU be necessary to remove 

rhe disuiburor finger by rcmonng the two anrching urns  and washen. 
d. lnspeci braker  points for excessive w e u  or burning. Desired conun. surfaces will have a dull gray 

sandblasted or frosted appearance. .Minor irregularitis or roughness of point surfaces u e  not harmful. 

POWER PLANT 
ISSUED: 81 18/72 a 
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NOTE 

S o  attempt should be made to stoneor dresscontact points Should 
contact ahsembl! habe bad points or show excessive wear. the 
complete contact assembly should be replaced. 

e Check. the condition of the cam follower felt. Squeele felt tightly between thumb and forefinger. 
If fingers are not moistened with oil. re-oil using 2 or  3 drops of Scintilla 10-86527 lubricant Allow appro'ti- 
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 

78-39, Removal Of Magneto. 
a.  Loosen fasteners and lift the cowling side panel 
b. Disconnect high tension leads (short center lead) from the transformer 
c. Remove the four screws securing the harness block to the magneto and remo\e block 
d Disconnect "P" lead from magneto and retard lead if removing left magneto 
e Remove nuts and clamps securing rnagneto to engine and remo\e magneto 

78-40 Adjustment Of Magneto Breaker Points. I f  i t  is cenain that the cam has not been moved rincc 
manufacture or  overhaul. the contact assembly points can beadiusted by setting themat 0 019 inch (magnetos 
S \ Oh27 and up are adjusted to 0 Olh t 0 002) clearance on the high point of any cam lobe 

I f  the cam has been disturbed or  if it is not known that cam has been moved. time rnagneto using the 
lollouing procedure 

NOTE 

Magneto, of late manufacture have a brown strip ofglyptal painted 
across the cam retaining nut and the cam flange which makes i t  
possible ro determine ~i the cam has been disturbed since manu- 
facture or  o\erhaul 

a The S700 magneto has raised timing marks as shown in Figure 78-8. 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 to be used lor timing either a right-hand o r  left-hand 
rotating magneto The first mark. in the desired direction of rotation. identifies the 27' pa\! full register 
instant of main contact assembly opening The second mark. 7-1 2' later. identifies the instant of retard 
contact a\*embly opening on retard contact assembly magnetos 

b Loosen cam securing nut and run nut up flush with end of shaft. Loosen nut ondr i \ e  end of rotor 
\halt Remove main and retard contact assemblies and capacitor from breaker support assembly Rework a 
plain ua\her  as shown in Figure 7B-9 Slide ins~de diameter of washer against rotor shaft berueen cam and 
breaker *upport assembl! Tigh~en nut on  drive end of magneto until cam is loose on rotor shaft Remo\e 
rcworked uasher from housing. 

POWER PLAST 
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RETARD CONTACT OPENING POINT 

MAIM C ~ T A C T  OPENING mint 

FULL REGISTER WSlTlOt! 

TIMING MARK 

DRIVE MEMBER 

FIGURE 78-8. MAGNETO TIMING MARKS 

c. Rcmwc um smuhg nut and lift cut um. Podtion disuibuwr fingcr on cun flange and fie a 
notch on c e  of can  flange &ped with pmpa  timing muk on finvr. (Refer to Fqlurc 7B-10) 
Reposition am on mtor and i d  sccwhg nut f l u b  w i d  end of rotar &A. Be mrr notch on cam cm be 
seen when lookmg in con- .ucmbly end of mpm. 

d. L w n  h e  shrfr nut and i n d  rhe 11-8465 Holding Tool on rotor shaft u &own in Figure 
78-1 1. Slide rhe 11-6464 Timing Pointer on rotor shaft between dnve p h e  and oil shuger. Securrlv dghrcn 
nut and washer down on holding tool. Plrce m a p n o  In vertical posidon, hnvc end up. 

FIGURE 78-9. REWORKED PLAIN WASHER 

POWER PLANT 
ISSUED: 8/18/72 
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TIMING MARK 

FILED NOTCH 

FIGURE 78-10. FILED NOTCH ON CAM 

c. Turn rotor in direction of roution u n d  riming muk on drive member is beween chc ounide 
cimug d on rhe "L" side and indented dot on flange of housing. Lthdv flick a d j h g  knob of rhe 
H o l d q  Tool and allow mtor w come to msr. Wirh rotor in rhu poddon, r l i  riming line of the Timing 
Poimu wich full rqpna position taming muk. Recheck ?iming pointer w u o n  by qun flicking Holdrng 
Tool. Po~nrn  should come to r a t  llrgned ~ c h  rhe Mluy mark. Tighten rdjuxmcnt knob of Holding Tool 
until prcsrure u applied on housing flange prcvennng rotor from -mi% freely. 

A U I  

ROTOR HOLDING TOOL 

TIMING POINTER 

FIGURE 78.11. INSTALLATION OF ROTOR HOLDING TOOL AN0  TIMING POINTER 

POWER PLANT 
ISSUED: 8\18/72 
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C 

PAINTED LlNE ON DISTRIBUTOR BLOC 

L 
PAINTED LlNE ON DISTRIBUTOR FIN 

FIGURE 76-12. ALIGNMENT OF CAM IN INSPECTION HOLE 

NOTE 

Be sure the Timing Pointcr docs not move on the rotor shaft after it h u  
been aligned with rhc full register position timing mark. 

f .  Turn rotor shaft in direction of rotation until timing line of Timing Pointer is directly ovcr timing 
mark for main contact assembly point opcning Tightcn adjusting knob sn rotor cannot rum but not tight 
enough to cause damagc to drive end bearing 

g Install main contact assembly and tightcn pivot xrcw. Turn cam undl filcs notch on cam is 
approximately in center of hole marked "1". (Refer to Figure 78-12,) Then continue turning cam in 
direction of rotation until cam followcr of main contact aucrnbly is on high poinr of cam lobe Set mntact 
clcarance to 0.019 + 0.001. Torquc securing screws to 20-25 lb. in. and pivot scrcw to 12-15 lb. in. 

h. Turn cam until notch on cam flange is approximately aligncd with screw holc nearest holc marked 
"T"'. Connect the 11-85 1 Timing Light, or equivalent. across main contact assembly. Turn cam in direction 
of rotation slowly unril timing light goes out (contact points open). While holding cam in this position. 
tightcn cam xcuring nut. Be sure cam doer not move while tightening nut Torquc nut to 2025 lb. in Be 
sure timing light is still out 

i. Check tha: the Timing Pointcr is ovcr timing mark for main contact assembly point opcning. 
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. Tightcn adjusting knob of Holding Tool enough to 
hold rotor in this position. 

j. Install rctard contact assembly and tightcn pivot screw. Using the 11-851 Timing Light, set contact 
points to open at this point Torque xcuring screws to 20-25 lb. in. and pivot scrcw to 12-15 lb. in. Loosen 
adjusting knob of Holding Tool. Turn rotor in direction of rotation until cam follower of rctard contact 
asxmbly is on h~gh point of cam lobe. Check contact clcarancc. It must be from 0.018 to 0.023 inch. I f  
clcarancc docs not fall within limits. rcplacc the contact assembly. 

k. Apply a stripe of glyptal, any color. across cam retaining nut and distributor rotor mounting 
surfacc. 

POWER PLANT 
ISSUEO: 8/18/72 
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YI 

TIMING MARK 

7 

FIGURE 78-13. ENGINE TIMING MARKS 

7B41. Truufonna  h t rmbly .  
a. Check m n r f o m a  uwmbly for en& in rhe casing or for b a r  or  broken mounting brackets. 

Inspect ourlers for damaged or suipped heads. 
b. Unng an ohmmcrcr, meuure the minance of rhe primary and secondary winding of the 

uansfonner assembly. Check prim- resistance between pin of rmaU connecror and mnsforma housing 
R n u u n c c  shall be 1 to 3 ohms. dMcpture secondary mistance b m e e n  pm of l q e  connector and 
transformer housing Raisunce shall be 10.000 to 14.000 o h m .  

c. I f  transforma assembly u damaged or it flilr rhe r a t .  remove four r c m r  xcuring ir to mapero 
h o u s q .  Innall new trmsfotmcr uvmbly  and torque securing screws to 25.30 lb. m. 

7B42. M q e r o  Timing. (Timing Magncro to En@=) Check each unir fbr proper magneto rourion before 
pllclng either unit on the engme. If the nugnero u of the c o n e n  munon.  rum magncro mtor shaft In 
direction of rouuon untll the riming mi on the drive manber is appro.&rely in alignment wirh m 
indent on dnve end of mapero housing. One of the p u r c d  l ina  on the dismburor block should also be in 
ahgnmrnr when viewed through the openrng muked 'T" in rhe housing When newed from drive end of 
the magneto. the punred line on rhe nghr side of dismburor finger u for clockwix rouoon. and the 
painred line on the leir side u for counrerdockwuc rourion. Magneto is now So .  1 cylinder advance firing 
position. 

NOTE 

Thc l ine on the disrriburor iinger 2nd dismburor block as described in 
previous parqaph. arc for reference onlv .Absolurelv no adjusunenr of 
conracr polnr opening irom thcx muks shall be u x d  i s  an indication of 
proper lnrmal  m q e t o  r~ming. 

POWER PLANT 
REVISED: 4/10/81 



PIPER COMANCHE SERVICE MANUAL 

a .  Turn the engine crankshaft t o  number one cylinder full advance firing position. (Refer to Figur 
78-13,) Install the magneto on the engine and tighten the mounting clamps sufficiently to hold magneto 
position and yet allow i t  to  be rotated b 

CAUTION 

Extreme caution must be exercised when aligning one ofthe 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"to see that these marks (lines) are still properly 
aligned. Cam lobes are soclose togetherthat i f  the magneto is turned 
only slightly it will be possible to time magneto on  the WROiiG 
CYLINDER. It could be on the NEXT cylinder in firing order or  it 
could be on PREVIOUS cylinder in firing order. 10-720 series 
engine firing ordsr is 1-5-R-3-24-74 

b Connect a timing light t o  switch wire (shielded capacitor wire) and to a good ground on rnglne 
c. 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 l~ght  goes 
out Secure the magneto in this position 

The magnetic force in the S-700 series magnetos tends to act in the 
direction in ~ h i c h  the rotor is turned during the timing operation 
This causes the backlash in the magnetodrivegears to accumulate in 
the same direction Consequently. as  the magneto is being timed. the 
backlash can be o\erlooked and result ina t imingerrorasmuchas6 
to R degrees T o  eliminate this possibility. insert a small screwdriver 
through the "T" marked opening and engage the painted rotor 
timing groo\e (The  painted lines on thedistributor block and finger 
s i l l  be found in approximate alignment.) With a light force depress 
the screwdriver. mo\ing the rotor in a counterclockw~se direction. 
as  tiewed from the rear. sufficiently to remo\e an! backlash ahi lea t  
the same time. rotate the magneto back and forth in bothdirections 
until the breaker pointsjust begintoopen.asindicated by the t~ming  
light I f  inaccessability to theMT"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. 

d Repeat this procedure for the other magneto using another timing light 
e After both magnetos have been satisfactorily timed. leave the timing light wires connected and 

recheck t im~ng  a s  pre\iously described to make certain that both magnetos are set to fire simultaneously. I f  

ISSUED: 8/18/72 
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the timing u c o m a ,  borh th ing  lishu wi l l  be o u r  If the braka  poinu open too swn. looxn the 
m p e t o  mounciag nun. m d  route  rhe magneto in a clockwiv direction ( rybt  mgncto). The left m p c t o  
hould  rLo be routed in a dockwix liirecrion. If poinu open too l tc, ' rurn bocb augnetor in a 
counurclodwkc dkcrion.  When it u muin bocb maperor uc wr w fuc to@er. m o v e  cimiq light 
m d  replace pags. 

CAUTION 

When t h i n g  rcurd b r d a  maperor to rhe engiue. only m i n  b r a k a  
poinu uc dmcd. Never m u n p t  to cime retard b m k n  poinu t o  rhc 
engine. 

78-44. Inrpccdon Of w. 
a. Check lead -blia for nidcr. NU, murihted b n i k ,  badly worn xcrion or any other evidence 

of physiul dunage. lnrpm spark plug d m a  for c h d i  or mn and damlged or suipped threads on 
c o u p h g  nuu. Check compression a p r i q  to see if it u broken or distoned. Inspea prommet for tears. 
Check all mounting bnckcu and c l amp to uc that t h y  uc xcurc and nor sacked. 

b. Using m ohmmeter. b u u a ,  or other auiuble low voltage device. check each l e d  for concinuip If 
continuity d o a  not &, wire u broken and m u r  be replaced. 

c. Minor reprir of rhc bar ancmbly. such as replrocment of c o n w  rpnngs, spnng retainer 
rucmblm, insulating d m c a  or of one lead rucmbly. a n  be accomplished with the harness asxmbiv 
mounted on the a p e .  However. should repair require rcplacemmt of more t h m  one lead assembly or of a 
cable ouder plate. the h m a s  should be cemoved from the e n w e  and sent t o  an overhaul shop 

7845.  Removal Of Hunaa.  
r Disconnect the c h p s  char r m r c  tbe w i n  to the engine and accerurrica. 
b. Loosen the coupling nuts at the spark plugs and remove the k s u ~ a r o n  from the spuk plug burel 

well. U x  u u d o n  when withdrawing the inaulrcor nor to dunage the inwhcor spring. 
c. Place a p a r d  over the harness inmlaton. 
d. Remove chc h m a r  assembly terminal phre from the magneto. 
e. Remove the cnglne baffle plate that receives the harness uwmbly. 
f. Remove the h m a a  from the airplane. 

58-46. Inarrllcion Of Harncu. Before instding h u n c s  on msgneto. check mating surfaces for cleanlinerr. 
Spray entire face of grommet with a light coat of Plortlc .Mold Spray. SMOO-TH Silicone Spray or 
equivalent. This w~l l  pmcn t  huneu grommet from sucking to magneto dutribucor block. 

a. Place the harness rerfnmal plate on the mlgncto and tighten nuu xound the plate rltemacel!, to 
x a t  cover squarely on mqneto. Torque screws to 18 to 22 inch pounds. 

b Route ignition wires to them respectwe cylinden. 
c. Clamp the harneu assembly in position and replace the engne baffle phre. 
d. Connect the leads to the spark plugs. 

POWER PLANT 
ISSUED: 8/18/72 
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1.10 
RIGW MGNETO 

COMBINATION STARTER AND IGNITION M C H  

STARTING MOTOR -=- 
SOIEMATIC WRING DIAGRAM 

IGNITION n S T W  - RETARD B R W E R  MAGNETO 
SINGLE ENGINE 

FIGURE 78-14. IGNITION SYSTEM RETARD BREAKER MAGNETO INSTALLATlON 

7 8 4 7  Surcing Vibntor. (Refer  to Figure 78-14 ) 
a. Dirconncct all spark plug lea& from rhc lcir ma#nczo, a t  rhe spark plugs 

CAUTION 

Be sure a l l  let5 magneto spark plug l a &  are removed. thus oreventing 
ctosrfvlng of the nugncto m d  the possbllicy of huudoua  sondir~onr. 

b. Rotate engine mnkshari  until number one cylinder IS in its reurd r i n g  posicon. Lsmg the 
11451 Timing Llghr. check to see that both magneto contact assemblies u e  open. 

c. Elccmcally disconnccr x l n c r  from s u e r  solcno~d. I f  this is not possible. remove bane? renniml 
from s u n e r  switch or remove sur~er wirch terminal from vibrator. 

I t  is necessary that the sunc r  be elccmcallv removed from the cucult before rne nbraror 
is put into operation ro ellm~nate possib~iiry of starter berng energized dunng m e  rest 

d. Place combination switch in ICS "LEFT" ~ o s ~ r i o n .  

POWER PLANT 
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e. If k was powible to elccPicdv d i i c o ~ e c t  the swm from the scmcr solenoid. the starcing 
vibraror mv k c n a g ~ ~ c d  by nunins the s r v r a  witch on. 

t if s u r t a  w u  not c l e c o i d y  moved from m r  mknoid, it u nccrrury ro connect a jumper 
l a d  from rurrer switch r m d  on vibnwr ro ungrounded rerminrl on bsrury. Tbia wdl e n q u c  the 
nurinp vibnror. 

c. Holdmg Qc number one cylinder spark plug 1c.d approximately 3/16 ro 114 inch away from a 
p a d  p u n d .  a Icria of hot sparks should occur. 

C r u p  chc sp+rk plug lead far enough away from the c o ~ c n i o n  u, u 
not ro producc l a y  daqcrour e k c u i u l  shock. 

h If rhe spark doer nor jump the p p ,  check the applied voltage ro the r-g vibrator. This voluge 
sho h either 12 or 24 volo &pending upon the m r c m  being checked. 

i. If voluge ir corrcn. check che conracr poinu of the mqncto. Both M of contact pninu shall be 
opened. 

j. R j c n  dl unio nor complying with the preceding rquircments or which show any visual defccu. 

7B48. Spark Pluk.  

7 8 4 9 .  Removal Of Spvk Plulp. 
a. Loom the coupling nut on the hamar  l a d  and remove the terminal insuktor hom rhc rpuk plug 

barrcl weU. 

NOTE 

When wirhdnw~ng chc ignidon cable lead connecdom from rhe plug. 
c u e  must be taken to pull the lead sfighr our and in line with the 
center line of the plug barrel: orhcnuiu. a side load wffl be applied 
which hcqucntly results in d u n y e  ro the barrel insulator and 
connecror. If thc lead anno t  be removed easlv in this mlaner. the 
resisting contact beween the neoprene collar and the barrel insularor 
wdl be broken by a roc- tmsnng of the collar. Avold undue dixorrion 
of the collu and possible side loading of the barrel insulator. 

b. Remove rhe spark plug from the enpnc. In the course of cngjne opention, carbon and orhcr 
combusuon pm.lucrr will be deposited on the end ot  the spuk plug and wffl penemare the lower rhrcids ro 
romc dcgree. .As a result. greater rorquc is frequenrly required for removzng a plug rhan for irr insrdlarion. 
Accordingly, rhc torque limitanom given do nor apply to plus removal and sufficienr torque musr be urcd 
to unscrew the plug. The higher torque in removal is not as dcoimennl as in insfallation. slncc ir cannor 
srrerch the fhrcadcd section. I t  d m .  howne:. impox a shearing load on rhls section and mav, d 
sufficienrlv were .  produce a failure in this locarion. 

POWER PLANT 
ISSUED: 8118172 
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FIGURE 78-15. REMOVAL OF SEIZE0 SPARK PLUG 

NOTE 

Torque indicating handle should not be u u d  for spark plug removal 
k a u x  of the greater torque requimncnr. 

c. Place spark p l u ~  in a my rhar will idendfy hei r  p o s i t i ~  in the en@ne u soon as thev are 
removed. 

NOTE 

Spark plugs should nor be used if rhey have been dropped. 

d. Removal of v u e d  spuk plug, in rhe cylinder may be accomplished by application of liquid cubon 
dioxide bv a Conical metal funnel adaprer with a hole at the apex just luge enough to accommodate the 
funncl of a COZ borrle. (Refer ro Figure 78-15 ) When a xized spark plug c m o r  be removed by normli 
means. the funnel adapter is placed over a d  around the spuk  plug. Place the funnel of rhc COZ borrle 
inside the funnel adapter and release the cubon diox~dc to chill and concract the spark plug. Brcai rhe 
spuk plug loox  wich a wench A warm cvlinder head at the time the carbon dioude is applied WIU atd in 
the removal of an cxccss~vcly x ~ z e d  plus 

e. Do not allow forclgn objects KO enrer the spark plug hole. 

POWER PLANT 
ISSUED: 8/18/72 
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7B-50. Inrpc&n And C l a n i q  Of S p d  Nus. 
a. Visually irupcct ach q a r k  plug for rhc following n o n q 8 i n b k  d d e m :  

1. Severely dam@ shell or  shield r h r d  nicked up, auipped or a w r h m d e d .  
2. Badly banacd or rounded sheU h-m. 
3. Outafround or dunyd s h i e l d q  burel. 
4. Chipped. mcked. or broken cenmic k u l t o r  portions. 
5. Badly aodcd eiecaodu worn to approximarcfy 5 0 2  of o n p a d  size. 

b. Clem rhe spark plug u r equkd ,  ran* carbon and for* dcpomn. 
c. T a r  rhe spark plug borh e l e e u i d y  and for h a .  
d. Set rhe elecaode gap at ,015 ro ,018 of aa inch or if s s n o o t h a  opmrion at idle speed m d  

reduad  m.lplero drop-off u d o i d ,  n at ,018 ro .022 of an inch. H m e v a .  with wide #ap x w  the 
p lup must be m i c c d  at more frequent intmnlr. Fine airr platinum or iridium e k c w d a  should be n at  
,015 w ,018 of an inch only. 

7B-51. I ~ d o n  Of S p u k  9 ?s. Befom inrnhq spark pi- asccrmin r h u  rhe rhroda within the 
cylinder arc c lun  and nor dub-ea 

a. Apply a n r i 4 z e  compound sparingly on the &mads and inarll gasket and spark plugs. Torque 360 
to 420 inch pounds. 

CAUTION 

.Mice d n  rhe deep rock= is pmpaly  scared on the spark plug 
hexagon as damage ro rhc plug could result if rhe m n c h  u cocked to 
one side when prature is applied. 

b. Cuefully i w r r  rhe r e m u d  insulator in che spark plug and ryhrol  rhc coupling nut 

iB-5 3. Oil Rdicf Valve. The function of rhe oil prusum relief valve, which u loured beween the upper 
nght e w n e  mounting lug m d  No. 7 cylinder, u to mainrain e w e  oil pressure within specified limns by 
withdrawing a porcion of rhc oil from the cuculrung system and r e w i n g  the oil to rhe sump should the 
pressure become excesaive. Thu valve is not Ldjuaable. however, particla o i  metal or o r h a  foreign marrer 
lodged between ball m d  scar will result in a drop in oil pressure. It is advisable, therefore, to diuuemble. 
inspect m d  c l a n  rhe relief valre if exccrovc prasure fluctuations ue noted. 

The oil pressure relief valve is by no means to be confused wirh the oil cooler by-pass valve, whlch u 
located on the 011 pmmre  screen housing mountrng pad. Thc role purpose of the by-pass valve ;s ro serve as 
a uiety measure. pernurung pressure oil to by-pru rhe oil cooler entuely in c u e  of an obsrmcnon wlthln 
the cooler 
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7B-54. OU Scmns The oil screms 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 an: found in the oil screens, the engine should be examined for internal damage. 

a. To remove the pressure screen, remove oil temperature elecmcal 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. wth 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 gaskef replace the gasket if over compressed or damaged. Insen 
the screen fully into the sump. install gasket and plug. Sr '-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 distoned 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 314 tum. 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 
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7B-56. Recommendations for Changlng 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 f o u  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, ne . r newly overhauled engines should be broken 
in on straight mineral oil for the first 50 hours of operation, "r 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. 

Revbed: 8/15/98 POWER PLANT 
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Failure of engine to  
start  

TABLE VIIB-ll TROUBLESHOOTING C H A R T  (EIVGINE) 

Lack of fuel 

Trouble 

Underpriming 

Oierpriming 

Incorrect throttle setting 

Cause 

Defecthe cpark plugs 

Remedy 

Defecti\e battery 

Improper operalion 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 

Defectiie ignition wire 

Check fuel system for  leakr 
Fill fuel tank. Clean 
dirty lines. strainer o r  
fuel cocks 

Prime by holding boost pump 
switch 4 to 10 seconds 

Place control in "idle-cur- 
off " Open throttle and 
unload engine by turning 
over with starter 

Open throttle to  1 8 of itr 
range. 

Clean and adjust o r  replace 
spark plug or plup> 

Replace with charged 
battery 

Clean points Check inttrnal 
timing of magneto\ 

Check fuel vent 
Replace pump 
Check inlet line 
Check fuel strainer and lucl 

adjustments 
Check oil sump strainer lor 

metal oanicles, I f  found. 
compl;te overhaul of the 
engine may be required 

Remobe from cylinders. clean 
in acetone solvent. blou 
through the inlector noz7le 
opposite direction of fuel 
flow ui th compressed air. 
100 psi. 

Check ui th electric tester. 
and replace any defectlie 
wires. 

ISSUED:  8/18/72 POWER PLA. 
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TABLE VllBU. TROUBlE5HWTING CHART 
(ENGINE) (-1) 

POWER PLANT 
ISSUED: 8/18/72 

Trouble 

Failure of engine 1.7 
idle properly. 

Low power and uneven 

NIIlIYLp. 

Cur 

Incorrect idle adjulrmmt 

laarfficient fuel pr-. 

Clogged injector nodes. 

L d  in inducdon system. 

Low cylinder m m p r a i o n  

Faulry ignidon system. 

M i x n ~ e  too rich; indiurcd 
by du& w e  opcr- 
anon, red extuurr f l m e  
U ~ g t .  E.xUcnle CaXS 

indicated by black smoke 
from uhrwr. 

M i m v c  coo h; indiured 
by overharang or back- 

fring. 
L d y  nozzle. 

Clogged injector nozzles. 

Din in mlet sacen. 

Din in '7" fimng. 

Fuel supply pressure 
cxccsuvcly hlgh. 

Rmwdv 

A q u a  rhmrrle n o p  to o b u ~ n  
c o m m  idle. 

Check fuel miner m d  pump 
pruaure djwrmenc. 

Remove and flush wirh acetone. 
Blow through orifue wirh 
compraxd +L - 100 psi. 

T d a n  dl connections in 
the inducrion ?stem. Re- 
place m y  defecrive prru. 

Check condit;-n of piston 
ring and 1.currs. 

Check entire ignidon system. 

Injector may need rccrli- 
bndon  by aurhontcd 
pmonnel. 

Check fuel supply. Check 
fuel lines for obsrmntonr 
or d c d o n r .  

Remove nozzle and blow lnro 
it. A u  u u p i n g  through 
rhc nozzle valve indicates 
leaking. R e p h a  nozzle. 

Remove and flush with acerone. 
Blow through onfice with 
compressed air. 100 psi. 

Remove screen and flush w t h  
acetone. Blow mrh 
comprrucd air. 

Remove '7" firring at d u m -  
butor. clean in acerone. 
Blow through onficc wirh 
compressed au - LOO PSI. 

Check fuel pump prasute 
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POWER PLANT 
ISSUED: 8118172 

Tmublc 

Low powa and uneven 
nmnnM. (cont.) 

Flow m - a  rads hqh. 

Fliiure of enpine to 
develop full power. 

Rougn engne. 

Cuuc 

Lak in nunifold Line. 
leak in h&&n lyacm. 

Poor fud. 

Myneto b m k a  poinu 
not workurp properly. 

Dcfe* ignirion w k .  

Impmpa iplirion -. 

D d e e  rpuk plug 
rrnnirul connecton. 

Inconen nlvc clcumcc. 

Cl& nozzle. 

Throrrle lcvcr nut out of 
rdjurrmcnt. 

Leak in induction system. 

hlixnrre too lean. 
Throcrle linkage limiung 

m n l  of & r o d e  valve. 
Remictroru in inlet air 

xoop.  
lmpmper fuel. 

Faulty tgninon. 

Cnckcd e w n e  mount. 
Unbalanced propeller. 

Defective m o u n ~ g  
bushings. 

b m c d y  

Tighan fimnlp. 
T~shren +U c o n n e c d o ~ ~ ~ .  

R t p h  d d m i ~  p M .  
FiIL unk wkb fuel of 

recommended pde. 
Clun poinci. Chcck in& 

thing of myle tor .  
Check arirr rirh decuic 
=a. R q h  ddecdve 
mire. 

Check nugncmr for rimim 
and s y n c h m n i o n .  

Replace c o m m o n  on spark 

plug wire. 
Adjua n lve  clearance by 

changing push mds. 

Remove m d  fluA with a m o n e .  
Blow througb orifice wirh 
comprcocd rir - 100 pu. 

Adjun thronle lever. 

Tighten intake pipe mounting 
flange nuts and tighren 
inrake manifold. 

lnjecmr m u n  be redibnred.  
, Check drronlc linkage and 

rhmrrle valve opening. 
ENmine air xoop  and 

remove m m m o n s .  
Fill tank wirh recommended 

aviation fuel. 
Tighten dl connections. 

Check system with cstcr. 
Check ignit~on tuning. 

Replace mount. 
Remove propeller and tuvc 

it checked for balance. 
Install new mounting 

bushings. 
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POWER PLANT 
ISSUED: 8118172 

TmuMc 

LOW oil PMUIC. 

Hqh oil rempcnture. 

Crmr 

Innrficienr oil. 

Lok in ma ion  Liae or 
p- line. 

Dlrry oil a a a k n .  

Air lock or d i n  in relief 
valve. 

High oil ternpmrure. 

Relief vdve out of 
adjdlwrmmt. 

Defective prraurr w e .  
Stoppage in saveage 

pump inuke p-e. 
Fading or f d e d  bcanngs. 

Imf f~c icn r  oil cooling. 

Insufficient oil supply. 

Low gnde of oil. 

Clogged oil ha or 
sminm. 

Exccrrlve blow-by. 

F a &  or failed b e u l q .  

Defective remprrrturc 

w e .  

Fill rank with oil of recons- 
mended viuoliry. 

Chcck N e t  benmn rcccS- 
mry housing and uank- 
ax. 

Remove and dean oil 
lorinen. 

Remove u d  dean oil prerrvre 
relief valve. 

Scc "High Oil Temperature" 
in "tmublc" column. 

Check vdve. 

Replace gage. 
Check line for obsrmcrion. 

C l a n  mccion maher .  
Check sump for metal 

particlea. 

Check air inlet and ouurler for 
defomudon or obstnrction 

Fill utmd unk ro proper 
lcvd wirh speufied oil. 

Replace with 011 coniorm~ng 
ro specificanon. 

Remove and clean od 
suainm. 

Usually caused by worn or 
sticking nngr. 

Eumine sump for meul 
panicles. If found. over. 
haul of engine u indicated 

Replace gage. 
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POWER PLANT 

Tmubk 

Exceuive oil consumption. 

Cold weather di icu l t i a .  

ISSUED: 8/18/72 
. 

Cvuc 

Low gnde of oil  

Fulinp or f d e d  beuing. 

Worn pinon w. 
Incorrect i n s d a w n  of 

pinon rings. 

Cold oil. 

Imccunre pramre 
reding¶. 

Ovcrpriming. 

Weak bancry. 
Faulty wition switch. 

a- 
Fill unk with oil conforming 

m s p c d n d o n .  
Chcck u m p  f o r m e d  pard.. 

cla. If fonnd. onrhaul 
of cnpe u indicated. 

1 4  new kirq*. 
I n a d  new nng~. 

Mow air& into a hcued 
hangar. Herr oil  

In exmme cold xeuba, otl 
prrraur rad*  up ro 
approxinurely 100 lbs. Docs 
Nor n e e d y  mean 
mrlfuncrioning. 

Rourc crank&& in dircmon 
of n o d  roudon with 
thrortle "fuU open", md 
mimrre in "idle-cur~ff' 
and ipidon switch "OFF" 

I d  fully chuged barren. 
Check gmund w i m .  
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7C-1. InPodunioa. Thu vction c o r m  power piano u u d  in rhc PA-24-260 Turbo Comanche and is 
mmpt%d of irrrrmcrioru for the removal, minor repair. xrvice and inxrllrdon of rhe e n p e  cow@. 
propeller, propeller governor, engine, e w e  shock mouno. iuducdon system, fucl injector, ~ ~ b ~ c h r r g e r .  
fuel w bled norzia. +don syatmn and IubriuMn system. 

7C-2. Docripdon. The PA-24-260 Turbo Comanche is powered by m Avco-Lycoming IO-540-RlAS. s u  
cylinder, d iem drive. wct sump, horizontal opposed. fuel injected, air cooled engu~e wirh a compmrion 
nu0 of 8.5:1, nred a 260 HP ar 2700 RPM. and dsigned to o p m t c  on lOOll3O (minimum) ocunc 
aviation gndc fuel. The enlpne contains componeno which make it suiuble for rurbochuging. 

Cowling complcrely cncfovr rhe engine and condro of two b g c d  side access panck, an upper and 
lower section and a n o x  semion. The cowl k p s  arc an integral p a n  of rhe lower cowl and arc opemcd 
munually rhrough mcchaaical l i .  

The propeller is a H v n d  c o m t  rpccd. conmlled by a gonrnor mounted on the engine supplving 
oil through rhc propeller sb& at vanous p m r u m .  Oil p ~ r c  from rhe governor m o m  the blades into 
h ~ g h  pirch (Low RPM). The ccnmfvgJ orimng momenr of rhe blades move them into low pirch (High 
RP.M). 

The airplane's induction ~ysrem consku of a dry rypc air fdter and l l ternue air door. The n p e  fuel 
system consrrrr of a Bcndix RSA-SAD1 rypc fucl injmor and a LN-Sclgler f u d  supply pump u an integrd 
pan of the iuel injrnor sysrem. Two &jay pan number RJ0080-102 mrbochvgm are arnched to rhc 
cngmc. ,%null wurc  gate conml  of rhc rurbochaqe? provides rhe pilor wirh complnc freedom of choice 
in mrbochuga use. A push-pull conml  u inrullcd for waste gate conml .  

Bendix-Scinulla S6LN-1200 wno n u p c t o s  are iruulled on rhe eg inc .  The y n c m  c o r u m  of w o  
magnetos wirh "shower of sparks" reurd points m rhe left magngnno, nccnur),  for sumng. 

In addition to the aformrnrioned componenn. rhe c y n e  u equipped wirh an dtcmaror. a geared 
swcer and vacuum pump. The e w e  mounr is nee1 m b q  consu~mion amached at rhe fimd and 
incorporates vlbrarion absorbing mounrs. From rhe e.xhaust sucks, guts u e  d u m c d  to rhe mrbocharger 
wurc  gate, rhrough or around the mrbine. u rquucd, and overboud at the rear of the a p e  cowl. engne 
mcelle. 

The luhricacion svstem u of rhc full pressure wet sump rype. The oil pump. which is located in rhc 
acceuory housmg, draws oil rhrough a drilled passage lading from rhc od sucnon screen located in rhc 
sump The oil from rhe pump then enters a drilled p-e in rhe acccuory housing, which fee& rhe oil to a 
rhreaded connccdon on the r e u  face of the accessory housing, where a flexible line lea& the 011 to the 
e x r c m l  oil cooler. Prasure oil from rhe coola  recum to a second breaded connecrlon on the accessory 
housmg from whlch polnr a dnlled puwge conducn the od to rhe oil pressure iilrcr. In rhe event rhar cold 
od or an obsmccion should m m c r  the oil flow to rhc cooler. an od cooler bv-plrr vllvc ~spronded  to pass 
rhe oil duecrly from *e od pump ro the oil pressure filter. 

POWER PLANT 
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The oil p m m r e  filter elemcnr. l w a d  on the accmory houdng. u pmvided u a m a n s  to fdter any 
solid par t ida  that may have p d  rhmugb the suction screen in the m p .  After being filtered through 
the pmsure fdter, rhe oil u fed rbrougb a drilled puuge  to rhc oil p- relid valve. loured in the upper 
ri@t side of rhc cnnkcuc forwad of rhe r c c m o y  housing. 

Thu relief vrlvc rgulrlrr the a g i n e  oil p- by dowing excess oil to return to the sump. while the 
balance of rhe prcrrurc oil u fed to the main oil in the rigbr hlf of rhe cnnkcuc. Raidual oil u 
rmrmed by graviry to rhe sump where. after p d g  through rhe rumion screen. it u again cimlared 
rkmugh rbe engine. 

The r u r b o c h w s  ue lubricued by mgine oil which u supplied to the rurbo oil gallcry by lina 
connmed to the q n e  a c c m o y  housing. lncorponted in the oil supply tine is r p r ~ l r r  mplr to r  poppet 
d v e .  The uu of a raaicred ficdng d u r n  engine oil pramre to 3 4 3 s  pri prnnr~ required ior the 
turbochugm. Oil u rcrvenged from the tu fbchaqer  sump and rrmrned to rhe w i n e  sump by a savnycr  
pump installed on the hydnulic pump drive pad of the engine rcccoloy h a u l y .  

7C.3. Troublubootiag. Troubla pollirr to the power plant uc Lined in Table VIIC-I1 in the back of this 
m o n .  dong with their probable aurn and suggcned remedies. When uoubleshouollg e n p a .  ground the 
magneto primary circuit before perfonniq  any checks on rhe *tion system. 

7C4. Engine Cowling. 

7C-5. Rcmwal Of En@c Cowling. 
a. Ax- chat the mum switch and q e t o  s w i t d a  arc in the off posirion. 
b Release the duct cowl f u t e n m  on each side of the mpinc comprmncnt. 
c. Remove a w i u n g  scmw from the rop cowl at the fmwrll. 
d. Remove attaching ~m from the nose section paning surfaces. 
e. Remwc tnc two arucning nuts. w u h m  and screws securing the top cowl channels to firewdl. 
f .  Lift the cop cowl from the enpne assembly. 
g. Ducoenect nose geu door actuating rods. 
h. Divonnecr cowl flap conpol cables. 
i. D~sconncct geu door Inme channek from f i m d l  and amchmcnr maps  from tubular smcrurc 

by removing screws. 
j. Dlvonnect drain l ina  from botwm cowl. 
k. Remove borrom cowl by removing XI'CWS securing ir to rhe firewall. 

7C-b. Cleanins. Inspecdon And Repair Of E n p c  Cowling. 
a. C:can cowllng with a su~ub lc  cleanlng wlvent and wlpe dry wlrh a clean cloth. 
b. Inspect cowling for dents. cracks, loox nvcts. cionpted holes and dunaged or missing frrtencn 
c. Reparr all deiecrs to prevent furrhcr dunage. F ~ b e q l u r  rcpur procedum may be rccompllshcd 

according to F~berglus Repam. Sectron IV 
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7C.7. I-on Of h@ne Cowhg. 
a. Poaidon rhc borrom cowhg  snd secure wirh saew  to rhe f u w d  bulkhad. 
b. Secure the g a r  door franc channels to ehc firranll snd engine m o u n ~  r m p r  urLy arnchlng 

-a. 
c. Connect cowl flap conmal a b l u  to flq rcnudng m. 
d Connect gar door amwing  mds m dwn. 
e. Connm drain cubes to ourler in bonom cowl. 
f. Position top cowl on engine ruembly. 
g. Aruch cowl support channels m the fucwd with -, w u h m  m d  nuu. 
h. S m r e  rbe cowl now section h d v s  wirb -. 
i. Secure top cowl to fimd bulkhad with mews. 

j. Adjun. now g e u  door. (Rder to Sccdon Vl.) 
k. Secure side p ~ e l r  wirh f u r e n m .  

Before performing m y  m i c e  functions on the pmpellcr, aaaro in  rhrr 
rhe murn witch is OFF, rhe magneto miwitcha rrc OFF (grounded) 
and ehc mixture control is in rbe IDLE CVTOFF pourion. 

7C-9 Removd 01 Ropck.(Refer  to F i p r e  7C-1.) 
a. Axeruin rhat mvrn witch and inapeto  witches arc in rhe OFF position. 
b. In same manner identlfy rhc pos~rion of each part in relanon to the ocher to facilitate insullanon. 
c. Remove the spinner (1) by removing the u r w s  char x w e  it to che spinner bulkhead. 
d. Remove the engine cowling. (Refer to p m p p h  7C-5.) 
c. Place a dnp pan undeschc propeller to catch oil spillage. 
f .  Cut the safery wue around the propeller mounting m d s  (7)  and remove rhe s ~ d s  from the engine 

flange. The nuu are frozen and pinned to the scuds. so the scuds will cum w~ch the nun. 

g. Pull the propeller from the e w n e  shaft. 
h. Rrmove the propeller O-ring (9) from rhe pmpclla hub O - ~ l q  groove. 
i. The spinner bulkhead (10) may be removed from the xarter ring gear by removing nuts and 

wsrhm.  
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FIGURE 7C.l. PROPELLER INSTALLATION 

7C-10 Cleaning. Inspecdon And Repair Of Ropclla. (Refer to Figvre?C-2.) 
a. Check for oil and grav leaks. 
b. Clean rhe spinner. propeller hub and blades with a non-corrosive lolnnr.  
c. Inspen the hub paru for cracks. 
d. Steel hub pans should nor be permlrrcd ro msr. Uw aluminum paint ro rouch up, if neceuur., or 

replzce during omhaul.  
e. Check all  nriblc paru for w c u  and safety 
f .  Cbeck blades to derermlne wherher rhey cum freely on rhe hub pivot cube. This can be done bv 

rocking the blades back and torch rhrough rhe slighr freedom allowed by rhe pltch change mechanism. I f  
rhev appeu q h r  and are properly lubricared. rhe propeller should be diwuembled by an aurnonzcd 
S c ~ c c  Center. 

g. lnspccr blades for damage or cncks. Nicks in leading edgn of blades should be tied our and all 
edges rounded. cncks somcrrmcs starc from such plrcn. Use f i e  emery cloth for finishing 

h It is recommended rhrr for severe damage. internal rep& and rephcemenr of p a .  the propeller 
should be rcierred 10 the .Manufac~rer or a Ccrrificd Repur Scarron. 

i. Grease blade hub through zcrk firrrng. Remove one o i  the w o  firrings for each propeller blade. 
drernare rhc nexr rime. Applv grease rhrough the zcrk firrmg unul fresh greax appears ar the fitrmg nole of 
rhc removed fitting C u c  should be taken to avold blowing our hub g d c u .  
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Exaggerated "new of nnckr in Exaggerated "new of njck 
8n face of blade 

Recommended melhod lor re. 
movtng ricks by rmllla fnle and 

SECTION AA- 
N~ck In face ol blade removed 

mocus cbm Blend &eves! ponnn by fde and crocus cbtn a 5  ol nnck nnro leidmng edge allqn- recommended 
men1 w ~ h  smooth curves 

FIGURE 7C-2 T Y P ~ C A L  NICKS AM0 REMOVAL METHODS 

7C.11. I n d h i o n  Of Propeller. (Refer to F i r e  7C-1.) 
a. Clun propella and engine h g o .  
b. Inrr.LI s p i ~ a  bulkhead (10) on ma ring gar, and torque bolu to specificadoar given in Table 

VIIC-I. 
c. Observe the s u n e r  ring p ro make nuc i t  ia mounted properly on the enpine c m l o h d t  flu.ge. 

The cnnluhrh flrngc & sumped wicb an "0" mark and the surtcr ruig g e u  ia likewise identified by an 
"0" mark. Upon inndar ion of the rurrer ring gear. the markingr hall be mated to insure p m p a  
inrullrtion. 

d. Lubricare and insuU O-ring (9) in the propeller h u b  O-ring groove. 
e. .Mount propeller on e w e .  Screw each stud (7) into irr n u q  flange bushing a few threads at a 

rime undl all u e  nght. Torque bolu ro specificawns given in Table VIIC-I. Safery cbe mounung boirs wrh 
.MS20995C41 wire, muting the wire through the lock pi- (8). 

f. Check blade m c k  p a  pangnph 7C-13. 

g. I n d l  engine cowling. (Reier to paragraph 7C.7.) 
h. I n s d  spinner (1) and secure with n e w s .  

iC.12. Adjummcnr Of Low Pitch B W  Angle Srop. 
a. The propeller c o m a  from the factoly w t h  the low p~ tch  stop adjured for proper blade q l e  If .  

however, rhu adjustment h u  been dlsturbcd..the followmg procedure u p e n  ior obranlng blade angle 
1. The blade angle (refer to Tabk VIIC-I) u determ~ned bv placurg 1 propeller promactor on :he 

face s ~ d e  of the propella. at the 30 mch muon .  as masured from rhe hub center lme The blade must be 
honzonrd. 
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2. The low pitch stop adjdjurrment ir nude by a urn in the aox of tbe pmpdler qlimia. 
R o w  ck urn dock* inausa tbe low pitch and redum b e  suck RPM by h u t  100 RPM for 
ach hrlf nun; or vice mna. 

b. A f t a  the l a  pitch amp h ktn rdjurcd for pmpcr b ldc  iqle. rhc govanor h u l d  then be 
adjured to obuin mrdmum nrcd engine RPM during t a k e 4  dimb u d a a i b d  in p-ph 7C-17. 

7C-13. M d e  T K t  Bldc uack u tbe ability of one b l d c  rip m folbw tbe other, while muring. in 
rlmc.n the u m e  plane. Excasim diffcrc~cbin b l d e  mck -more rhm ,0625 inch - m y  be an in&ution of 
bent bLdcl or improper propeller Lrmlldon. Check blade mck u fo l low 

a. With rhe rbut down and blrdcr vcrdd, rervc to the rirenh a m m t b  b o d  jw unda  rhe 
up of the loam blade. Move the rip fore d a f t  through i u  full "bldcahJte" mvd. uuking d m u k ~  
withapendl  u each poriwn.Thcn ccnrnthe rip bemeen rhamuludaaibcaLioeo.rhebardfor 
the full wid& of the dp. 

b. C.rcfully mole  pmpdler by hand to brio# the opposite bldc'down. C m m  the tip and wribc a 
pencil line u before and check that ba arc nor pvlad more tbrn .0625 inch. 

c. Ropdlaa having ex- bLdc uack r A d  be r a n d  d inspected for bent blades or for para 
of a h 4  "0" ring. or foreign p k d a .  which have lodged e d b m e e  hub and cnnluh.tr mounaq faces. 
k t  b h d a  will require repair and overhaul of rrumbly. 

7C-15. R e m o d  Of Ropdla toranor .  
a. Lift the left aide panel of the engine cowling. 
b. Disconnect conwl a b k  horn govanor control mn. 
c. Runow the p e r n o r  mounring m d  num. It mll be n e o n v y  to niu the governor as the m u  arc 

belng removed before the num can be completely moved .  
d. R e m m  the mountiq &a. If the governor u m be removed for a considerable l a &  of b e  

and another unit u not aubmtured. it is a d v i l e  to co rn  the mounting p d  m p m n t  damage caused by 
forogn nuner. 

7C-16. INollrdon Of R o p l l a  C m o r .  
a. Clan  the moundng pad rhorougNy m a k ~ g  vay  crmin that here are no £0- prmdes in the 

re- around the drive shaft. 
b. Place the governor mounting p k c r  in poaidon with the nircd ponion of the u m n  facing away 

from the engine. 
c. Ahgn rhe splines on the governor ahaft with the engine drive and slide the governor in position. 
d. Raise governor off mounring pad enough ro imull washm and nur moundn~ nuts. Torque nun 

evenlv. 
e. Connect the control cable end ro the governor control mn. 
f. Adjust governor connol per paragraph 7C.17. 
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FIGURE 7C.3. PROPELLER GOVERNOR 

7C.17 Adjumaent Of RopeUa Governor. (Refer to F i p m  7C-3.) 
a. Srur rhc e n p c  in ucordance wrh  thc &rectroru grnn in rhe Owner's Fhghr .Manull and allow to 

w m  up. 
b. Push rhe "PROPELLER" cockplr control as far forward as it wdl go. Ar h i s  positron the governor 

speed adjusting conrrol lever will be q a h  the hi-rpm fine adjusting screw. 
c. Observe engne speed. Adlux L+C governor by means of the fmc ad!ument m w  for 2700 RP.U. 

To do ths. r d e s v  the furenen and lift the left side e y i n e  cowling. Looxn the fine adjusmenr screw 
locknur m d  turn rhe hr-rpm fine adjunnem x r w  in a clockwrx direcnon to decrease cngrne speed and a 
counrercloc!iwix rotation to i n c r n v  engine sped.  One molunon of rhc finc ad jumenr  wrew lncresrcs 
or dccrnvs  the propeller speed approxinurely 15 RPAU. 

d. After m r n g  the governor for h~gh RPM. run rhe self-lockmg nur on the fine adjurmcnr wrew 
against rhe b u c  pro!ection KO lock. 

e. Pull the "PROPELLER" cockprr connol aft ro thc low RP.M positron. 
f. Observe engine speed. Ser ro 1600 RPM nther by rhmding the firring ar the governor controi arm 

inro the cable. or by turning ir in the directron rending ro remove the firrrng irom rhc cable. depending on 
whether ir IS requrred to d e c r n v  or rncrcax engne speed respecdvelv I t  wrll be necessary. prior KO 

ad~usung. KO remove the self-lock~ng nur and disconnect rr irom the governor control arm m d  KO release the 
firrrng locknut. 

g Reconnccr cable ro governor control a n .  apply firrlng locknur and recheck cngrne b! movlng 
cockplt control in and our of the appropnare m m g s .  

h Secure rhe cowling. 
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FROPULER SPEaFlCATIONS 

Blade An@c 0 .  Low Pirch (High RPM) 13,s' *.3 I-.O 
Hyh Pitch (Low RPM) 3f to 3 8  

Propeller RPM Smiq Engine Surit High RPM 2700 RPM M u .  
Engine Smdc Low RPM 1600 2 SO RPM Min. 

2 

PmpcUer Toque Limiu Description Required Toque 
(Dy) 

Spinner Bulkhead 22 foot pounds 
Ropelln M o u n a  

SN& 60 to 70 foot poueds 
S p i m a  AtucIunmt 

S c m  40 inch pounds 

POWER PLANT 
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I 7C-19. Removal of Engine. PA-24-260 (Turbocharged) (Refer lo  Figure 7C4 ) 
a. Turn off dl cockpit swirchn and disconnect the bancry p u n d  ub le  ar the bamry. 
b. ,Move the he1  c o n m l  lever locared on the fuvLgc floor between the two front wro ro the OFF 

posidon. 
c. Ranovc e w e  cowling. (Refer to p-pb 7 ~ - J . )  
d. Drain engine oil if daucd.  
c. Remove propella. (Refer to pangraph 7C-9.) 
f .  Disconnect di h a t ,  fuel pump and oil coola  air ducn. 

NOTE 

W h m  a qundon m y  uiy as w h m  w reconnect hore. h e  or wire, cb 
item ar the wpanrion should k idencified ( x e d )  ro frcllitr . 
iarnllrdon. Open fuel. oil, ncuum liner m d  fifrrdngs should k corned 
to p m e n t  conumirurion. 

g. Diwonnect rhe manifold prsrurc  l i e .  No. 6 cylinder and remove c h p  securing ir to engne 
mount. 

h. Disconnect ~ r b o  oil supply l ina  ar the c n p e  rrcuurry houdng. 
i. Disconnm mapero "P" l ads ,  r m r d  l u d  ( Idr  magnero only) and shielding grounds from 

INgnerOl. 
j. Disconnecr uchomerer drive cable a d  oil t empnrure  lead from the engine accnrory housing. 
k. Disconnect vacuum how ar vacuum pump. 
I. Disconnect oil cooler ourler hose at e w n e  accnrory housmg and inlet how ar oil cooler. 
m. Disconnect engine breather fmm e w e .  
n. Disconnect e x h a w  g u  and cylinder tempcnNre I d  imm No. 6 cylinder exhausr suck and 

cylinder head. 
o. Discomecr fuel pump mlcr line and drain h o x  at fiewall. 
p. Disconnect fuel p w r e .  oil prasurc and fuel flow merer vcnr Lines. 
q. Dlxonnecr the nure r  u b l e  ar the suner ,  remove u b l e  c h p s  at the lefr side of the e n p e  and 

engvle mounr. and draw cable a f ~  ro the firewall. 
r. Disconnect drernaror la& at drernaror, remove clamps xcunng wires to engne and draw rhem 

dt to the firewall. 
s. Disconnect llternare air door conrrol cable. 
t. Disconnect rhrorrle. mL'LNre and propeller governor control cabln and remove clamps securing 

them 10 ewne.  
u. Remove d pipe b n c n .  
v Disconnect e.xhausr waste gate conuol cables and remove clamps scolmg them to the r d  pipes. 
w. Dlxonnccr spark plug lea& from ln'r borrom spark plugs. 
x. Remove bondrng suaps from m p n e  ar s~des of mount. 
y .  Looxn mqncro mounong nuts and rorare mrgneros to clear cngne mounr. 
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r T o p r m n t d . m y c t o r h e u i l r h m ~ r h e ~ c o f r h c e ~ h m t h e ~ i r p h c , M c h a  
sand w the mil skid. 

n A m c h a o l u - h . l f t o n ( m ; . ; m n m ) h o ~ w r h e ~ a n p m d ~ r h e t c n d o n o n r h e ~  
mouu. 

ab. C h c J : r h e a + c f o r ~ ~ ~ m o L m a m a i ~ m a o n l  
~c. Remorc rhc wmr p i e  nac. ruha, fmnt d& rbock mmnr and skew from euh mounting 

bolt. 
d Slide b o b  a t  of ~ c h m ( l  poino and s a i q  aqik h. phcin# it on a suiuble loppon. 

7C-20. Inhlhtion of E n w e .  PA-24-260 (Turbocharged; (Refer to Figure 7C4.) 
r Amch r one-half ton (minimtun) hoin to the a@c lifdq stmp rrd lifr w e .  
b. Swi tq  w e  k o  p h ,  pofkh iq  rhe aqk m- l u g  so r h y  dip wim mount 

anubnmt poinm. 
c. 1- a mounting bolt into rhc engine mount until im rhre&d ad -& one or two r h d  

from rhe mount i d .  I n m  a shock mount bcrwrrn rhc ce@ motmciq bnckct and mour  Slide t'.e 
mount bolt on &rough the m u n t  a d  insert r mount sp- o s u  rhc bolt rrd 'hough rhc en(.. a 
m o u n w  bnJIcr 

d R c p m  rhe pmcrdnra in step "c" wid rhe rmniahg rhm amchifig paina 
e. I d  the from engine shock mounu on the bola and ova rhe f o m u d  end of the mount spacer; 

check to sx thu the &o& moamr arc not b i .  I n d l  d m  d a nut on euh rnoundq bolt. 
T i m  the mum p m p s m d y .  followuq r c k d u  rq~cna d m q u  m 4 0  foe# d nfy .  

f. Canaan. mrra a b l e  to - md clamp a b l e  to left q h d a  b d f k  a d  at@c m n r  

g. Amch altanam lads ro r l c a ~ ~ m r  and damp &em w r@ht q l i n d a  bdflcr d e n g k  mount. 
b. Conncct pvanor mnaul cable to go-r md  acme with b p s .  
i. Connect throrrle and mirrur. conool crMn to the injector and dj-m per p y n p h  7C42. 
j. Connect wane gate mmml a b l a  md  adjust p a  pur(lnph 7C-25. 
k. Conncct d t a n u c  air m m l  ab l e  and Ldjur per p.n(prph 7C-34. 
L A& bondin# saaps to engine md engine mount. 
a Conocct c y h d a  h a d  tcmpanrrc and aduvn pu rrmpaanur leads at No. 6 c y h d a  and xcvrc 

to mount. 
n Connect fud prcmuc. fuel flow mera n n c  d oil pmnuc  lines. 
o. Connect fuel pump. line d drrin m fmxrll. 
p. Connect oil tcmpnnvc lead and ucbomcta ab l e  to nqlinc a c c v  housing. 
q. Connect magneto "P' lads. retard l a d  (left mgrmo only) and sbielding p u n &  to mgnctos. 
r. Connect rurbo oil supply line u &c q i n e  rrracoy hourly. 
I. Connect nunifold prrrrurc line m number 6 cylinder. 
I. Connect oil cooler h o w  to engine md  c o o k .  ' 
u. C o ~ e c t  engine b d a  to engine md  xcvrc wirb c h p .  
v. Connect vvvum h w  to ncuum pump and r m r c  drmp. 
w. Connect durn to ubin b a t  inlet, oil cooler and fuel pump should, md  m r r e  wirb clunps. 
x. Conncct spark plug Ledr to left bottom spark plup md xcurc with c h p s .  
y. l n d  tail pipe b n c a .  
z. l n d  propella. (Rder to p-ph 7C-11.) 
aa. Install the proper grade and amount of engine oil. 

NOTE 

Refer to latest Lycoming Service Instruction No. 1241. 
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ab. Time magnetos to engine (Refer to paragraph 7C-53 ) 
ac Install cowling (Refer to paragraph 7C-7 ) 
ad Connect batten ground cable. turn fuel selector \al\e on. open throttle full and turn on the auxiliar! 

fuel pump Check for fuel leaks 

7C-10a Protection Of Engine Mount. The lower engine mount tubes uhich are next to the turbochargen ha\e 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 all old paint from the lower engine mount tubes 
b Sand the full length of the tubes and remobe a l l  grease and oil 
c 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 So K3760 or 3761 

The engine mount tubes should be warm during the paint application. 
but not hot 

d Allow tuel\e hours betueen brush coats 

7C-?I Engine Shock Mounts. Replace engine shock mounts Refer to Figure 7C-4 for the proper arrangement of 
enginc shock mount assembl~es Place shock mount with P N J-3049-75 in the top front position and shock mount uith 
P N J-3049-74 In the bottom front position Place shock mount w ~ t h  P N J-2049-34 in the top rear position and shock 
mount with P \ J-7049-35 in the bottom rear position Torque shock mount bolts to 450 to 500 in lbs ui th torque 
urench applied to bolt heads and safet! 

7C-22 Turbocharger. 

7C-22A Turbocharger Nomenclature. Many unfam~liar terms may appear on the following pages of this manual An 
understanding of these m i l l  be helpful, i f  not necessar!. in performing maintenance and troubleshooting The following 
i s  a list of commonly used terms and names as appl~ed to turbocharging and a brief description 

TERM MEANIKG 

Supercharge To increase the air pressure (density) above or higher than amb~ent conditions 

Supercharger A device that accomplishes the increase in pressure 

Turbo-wperchdrger More commonl! referred to as a "Turbocharger" lhls deb~ce 1s drhen b? a turb~ne 
The turblne 1s spun b\ energy extracted from the engine exhaust gas 

The portion of a turbocharger that takes in ambient air and compresses i t  before 
discharging i t  to the engine 

Turbine The exhau51 dri\en end of the turbocharger unit 

Hastegate and Actuator The wastegate i s  a butterfly type valve in the exhaust by-pass uhich. throughout i t s  

~Exhauht B!-Pa\\) tra\el from open to clobed. allows baried amounts of exhaust gas to by-pass the 
turbin. controlling i ts  speed. hence the output of the compressor The actuator i\ 
operated by a hydraulic piston operated by engine oil and cylinder with the piston 
linked to an arm on the butterfly \alve shaft. 

REVISED: 4/10/81 
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Ground Boosted or These phrases indicate that the engine depends on a certain amoun 
Ground Turbocharged turbocharging at sea level to  produce the advertised horsepower. An e 

that is s o  designed will usually include a lower compression ratio to  
detonation. 

Deck Pressure 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. 

! 
Manifold Pressure The pressure measured downstream of the engine throttle valve and is almost 

directly proportioned to the engine power output. I 
Normalizing 

Overboost 

Overshoot 

Bootstrapping 

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 detrimental 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 controlled system. Refer to  
latest copy of Lycoming Service Bulletin No. 369. 

Overshoot is a condition of the automatic controls not having the ability t o  
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 
usually be overcome by smooth throttle advance. A good metho 
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. I f  you were to takeall 
the air coming from a turbocharger compressor and duct it directly back into 
the turbine of the turbocharger, it would becalled a bootstrap system and if no 
losses wereencountered, i t  would theoretically runcontinuously. I t  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, whichcauses thecompressor air to theengine tochange slightly, which 
in turn again affects the exhaust gas, etc. 

Critical Altitude A turbocharged position engine's wastegate will be in apartially open position 
at sea level. As theaircraft is flown to higher altitude(1ower 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. 

ADDED: 4/10/81 
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7C-23. Removal Of Turboehrer.
a. Remove the botom cowling.
b. Disconnect air ducu at compresor inlet and outlet When renmving the riht turbocharer unit

disconnect inlet duct u the air plenum and remove plenum from turbochger by looening clamp a
compressor inlet nd removing bolt amching it to rurbochger.

c. Disconnect wste ge conrol cable and remove cable clamp from turbocharger exhaust sack.
d. Disconnec urbochbrger exhaust sck brnce.
e. Remove V band cld ps as turbine inletc ud oudet.
f. Pull exhaust sck usembly aft and down.
g. Duconnect oil inlet and outlet Lines from turbochager.
h. Remove boltr uaching inboard mount to urbochuger mounting lug.
L Remove nun, wsher und bolt attching top turbochrger mount to engine.

7C-24. Installation Of Turbodhaer.
a. Aycerin tha inboard turbocharger mount is instlled on aft fuel injector mounting studs and

engine smp, and sfetied.
b. Insall oil line fimngs in turbine center housing.
c. Instll top mount on turbocharger and secure with cp screws a d safety wire.
d. Insull blanket on turbine housing and secure with safety wire.
e. Insall urbocharger sembly on engine, insert washer between top mount and engine sump

flange and secure mount to flange with bolt washers and nuts.
f. Loosen V band clamp ataching the two halves of the turbine together. If necesury romre turbine

housing to align the compressor discharge outlet with the comprmsor dischage asembly (air box).
g. Torque the turbocharger center section V band clamp to 3040 inch pounds.
h. Secure trbocharger to the inboard mouning brace with bolt washers and nut. Postion washe as

required on either side of the turbocharger mounting lug to prevent pre-load on the inboard brace when
mounting bolt is torqued.

i. Connect inle und outlet oil lines to turbocharger.
j. Position inlet and outlet exhaust acks wth gaskets on exhaust turbine housing and secure with V

band clamps. Torque clamps to 55-75 inch pounds.

NOTE

For all "V" band couplings on the exhaust systenm be sure pars are
concentric before tightemng couplings. Coupling will not center parts
automaically.

POWER PLANT
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I 
. . .  

Figure 7C-4. Engine installation (PA-24-260 Turbocharged) 
I 
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FIGURE 7C.5. SCHEMATIC DIAGRAM OF TURBOCHARGER SYSTEM 

POWER PLANT 
ISSUED: 8118172 
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k. Connect turbocharger outlet stack brace. 
1. Connect waste gate control cable and clamp to turbocharger outlet stack. 
m. Adjust conool 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 plenum and secure with 
clamps. 

o. Adjust turbochargers to engine. (Refer to paragraph 7C-25.) 
I 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 1 1 

I '  L T-BOLT 
Figure 7C-5a. Lockwiring V-Band Couplings 

7C-25. Adjustment of Wbochargers .  

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 attachment 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 dischsge 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 "0 ring gasket for damage or deterioration. 

POWER PLANT 
PA-ZA-260 TURBO 
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7C-29. Iamlkion Of Pmauc R M  Value. 
a Clem mounting fhqes. 
b. I d  rdid n h e  with "0" ring gukn on cornprmor duchugc box and wovc wirh b o l a  
c. I d  borrorn cowl. ( R e f a  to p m p p h  7C-7.) 

7C-3 1. R e m d  Of Air Filar. 
a L- the ride coal furmar and lift cowl. 
b. L- air box door fsacncn and open door. 
c. Pull air f d r a  out of box. 

7C-32. ' rvia Inrrmcdom. 
a blow fdter our with cornpmsed air from the guker ride or wash in vum water and mild 

d n e r p t .  
b. Dry thoroughly. 
c. When opmt ing  in dusty conditions inspect fdocr drily. 

7C-33. h d u i o n  Of Air Film. 
r With rhc @cr side of the fdter down, slide it into the air box. 
b. Axelrain rhrr rhe munvlg  rpnnpr arc holding the f d t a  xcurrly 
c. Clox air box door and secure. 
d. Close cowl and f u t m .  

7C.34. Altcnucc Air Door. The dtcrnrte air door, l oa ted  in the induction syaem. on the front side of 
rhc air plenum. between the ur fdter m d  the mrbochyer  uniu, is to provide r source of air should there 
be an air n o p p q e  through the f d r a  system. The following should be checked dunng inspection: 

a Door vrlr u e  tight and hlnges are secure. 
b. Amace the door to determine that it u not x~cklng or binding. 
c. Check cockpit conuol a b l e  for free mvcl. 
d Check rhu when the conuol knob in the cockpit u full in, the ub lc  is adjuned to allow 

approximately one-eighth inch benvem the rcnrrung urn rolla and the door when fully cloud. 
e. Check char the spnnp tmuon of the door is tight enough to allow the door to remain closed at full 

e w n c  rpm. yer should rhac  be an air stoppage through the fdter it wdl be d n m  open. 

POWER PLANT 
ISSUED: 8118172 



7C-34A. Indicator. Mlxture Control (LGT). The mixture control indicator is to 
aid the pilot in selecting Ihe moat economial fuel& mixIm for nuling flight at a power 
w i n g  of 75% or leu. It L a gluing device to monitor the fuel-air mixture laving the engine 
cyiindm. If. lfrcr checking with the u o u b k + h o o t i ~  dun. the indicator ia found to be 
defective it should be replaced. If the lads are found to be defmive they should be replaced. 

When replacing l a &  it is imponant to rue ihc same cype and 
lengrh of wire u the m u m e  of the lads n critical for proper 
opention of the gauge. 

7C-34B. Clcllllas rad Unlar mecbnieal damage ia evident. bmken gha.5. bent 
or  broken pointer or broken case. the following checks should be performed bdom m o v i n g  the 
instrument. 

a. Remove prc i+ from exhaurt suck and check for broken weld (at tip end) or burnt end. 
Measured misunce uf p m k  should k .8 ohms. 

b. D ionnec t  lead wires at instrument and measure raisunce of lead wim. Resistance 
with lead w i m  connected to probe should be 3.3 o h m .  

CAUTION 

Do not connm ohmmeter across meter. It will burn-out the 
movement of h e  meter. 

c. With l a d s  connected to instrument. heat probe with propane torch to dull red. The meter 
should read up to the founh graduation. or approximately 1W F. If the meter docs not move. replace 
it. 

TABLE YIIC-IA TROUBLESHOOTING CHART 
(MIXTURE CONTROL INDICATOR) 

POWERPLANT 
ADDED: 9/10/79 

REMEDY 

Check probe and lead w i m  
for chafing. breaks or 
shoning between wires 
and or meul i t ruaum.  

Clean and tighten con- 
nections. Repa~r or replace 
defective lads. 

TROUBLE 

Gauge inoperative 

Flucruating reading 

CAUSE 

Defmive gauge. probe 
or wiring. 

Loose. frayed or broken 
electrical kads or faulty 
connmions. 
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vlw " A  

,189 HOLE (IN STACK) 

I 
I 

CHOOSE A SUFFICIEM NUMBER OF ALTERNATE LARGE AND 
SMALL SPACERS TO LOUTE 'TIP" OF PROBE. WHEN 
ASSEMBLED. NEAR CENTER OF EXHAUST STACK. 

Revised: 8/15/98 

Figure 7C-5b. Indicator Probe Installation 

POWER PLANT 
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7C-WC. Ilrt.1LUon of Mixinre Coapol lndlator Robe. Whm nuking the instollation of the 
indicator probe in an exhaust suck which has not bem previously drilled locate the required hole as 
follows: 

a. Loatc the Number 6 cylinder exhaust suck. 
b. Masure to a point on the exhaust suck 3 incha from the engine exhaust pon (Refer to Fig. 

7C-5A). 
c. Drill a ,189 inch hole l o a d  as shorn in figure 7C-5A. 
d. Install indicator probe u indiated in figuk 7C-SA. 

INTENTIONALLY LEFT BLANK 

POWERPLANT 
ADDED: 9/10/79 
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7C-35. Fuel Injector. 

7C-36 Fuel Injector Mrinrcruna. 
a. In general, little attention is required between injcctor overhauls. However, it is recommended that 

the following items be checked during periodic inspection of the engine. 
1. Check tightness and lock of all n u n  which,furen the injector to the enginc. 
2. Check all fuel lines for tightness and evidence of leakage. 
3. Chech thronle and mixmre control rods and levcrs for tightness and lock. 
4. Remove and clean the injcctor fuel inln suuner at the first 25 hour inspection and each 50 

hour inspection thmafter.  Damaged strainer "0" rings should be replaced. Torque mainer to 65-70 inch 
pounds. 

b. Tests prove that guoline which becomes sule  due to prolonged storage absorbs oxygen rapidly. 
This stale oxidized gasoline acquires a very distinctive odor similar to varnish. cauxs rapid deterioration of 
synthetic rubber parts, and also forms a gummy deposit on the internal meul  pms .  This condition. 
however, docs not occur during normal operation of the ir:, .:tor where fresh fuel is being constantly 
circulated 

7C-37. Lubrication Of Fuel Injector. 
a. There is very linle need for lubricarion of the injector in the field between regular overhauls 

However, the clevis pins used in connection with the throttle and manual mixmrc control levers should bc 
checked for freedom of movement and lubricated. if necessary 

b Placc a drop of enginc grade oil on the end of the thronle shaft in such a manner that it can work 
into the throttle shaft bushings 

7C-38 Removal Of Fuel Injenor. 
a. Remove the bonom enginc cowl. 
b. Dlxonnecr flexible ducts from compressor discharge box. 
c. Remove compressor dixhargc box from injector unit by removing safery wirc and cap scrcws 
d. Disconnect thronlc and mixmre control cables from injcctor unit. 
c. Disconnect inlet and outlet fuel llncs from inlector unit 
f. Remove both inboard turbocharger support braces. 

g. Remove remain~ng nuts attaching injector to enginc. 
h. The mixture control iablc bracket may be removed from the injector unit by removing attaching 

safety wuc and screws 

POWER PLANT 
ISSUED: 8/18/72 
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7C-39. Repuntion 01 Fuel Injector For Shipping. Any unit taken out of wmce, or units b c i i  returned 
for ovahaul, must k flushed with p& oil ( S p e ~ ~ a t i o n  MILO-6081. Gnde lolo), using the 
following proccdurcr: 

a. R c m m  plugs and dnin d fuel from the injector. If available, apply 10  to 15 psi lir prcrrurc to 
the fucl inlet unti! all fucl is dischqed from the injector. 

b. Rcpluc plugs and apply flushing oil fdtaed through a l h i m n  fd t a  at 13-15 psi to the injector 
fuel inlet until oil is dircbvged from the outlet. 

c. Replace fuel inlet shipping plug. 

Do not exceed the lbm air prcrrurc u internal dmage to the injector 
m y  result. 

d. After filling with prcrmtivc oil, the injector should k protcctcc rmm dust md  din m d  given 
such protection against moisture u climatic conditions at thc point of storage require. In most cases. 
storing the unit in a dry m a  will be sufficient. 

e. If the unit is to k stored ncu  or shipped o m  wlt water, the following preuutionr should k 
observed: 

1. Spray the exterior of the injector with an approved pmcrvative oil. 
2. Pack in a durrproof container, m p  the conuina with moisture aod npor-prmf material and 

xal. Pack the wnpped unit in a suitable hipping c u c .  Pack a one-half pound bag of d l i u  gel c r y a d s  in the 
dustprwf conuiner with injector. The bag must not touch the injector. 

Extreme caution should k exercised when handling or working uound 
the injector to prcnnt oil or fuel from entering the air secrions of the 
injector. As explained prcvioudy. damage to the ail duphrrgm will 
rnult. Fluid can easily enter the lir section of the injector through the 
impact tuber or the annular groove m u n d  the venturi. For this reason. 
a protective plate should be installed on the x w p  moundng flange 
when performing routine maintenance on the engine. Such u washing 
down the engine and air x w p ,  servicing the air fdter (surplus oil on the 
element), or when injecting prexrvative into the engine prior to storing 
or shipping. 

7C4O. Reparation Of Fuel lnjecwr For Service. Fuel injectors that have been prcpued for storage should 
undergo the following procedurn before being placed in service. 

a. Remove and clean thc fuel inlet strainer vvmbly md  rcinrull. 
b. Inject clean fuel into the fucl inlet connection with the fuel outlets uncapped until clean fuel flows 

from the outlets. Do not excecd 15 psi inlct p-e. 

POWER PLANT 
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1 Figure 7C-6. Schematic Diagram of RSA Fuel Injector System 

I I (PA-24-260 Turbocharged) 

? 

FLO SVIOER VALVE 

CONSTANT HEAD 
IDLE SPRING 

IMP4CT TUBE 

POWER PLANT 
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7C41. h u l l u i o n  Of P u d  Injenor. 
a. I d  mirmre conrrol cabk b n c k n  on injector unit and rmrr with -and d r y  wire. 
b. I d  injector unit with &et on engine and hold in p L ~ e  with rrrhrn and nun on the w o  

front m o u n n q  scuds. 
c. I d  the i n M  N C b o e h q a  support b n c s  =curing them to n c h  ifr injector moundng stud. 

to each turbochvger inboard m w n c i q  lug and to the engine sump. 
d. S d y  the fud injector mounring nuu with p d  n u a  and dy  wire the u p  m a r s  securing the 

nubochy*r support b n c s  ro tbc q i n e  m p .  
e. Connect the inlet d ouder fuel l i ne  to the injecror unit. 
f. Connect the rhmnlc and mixnvc conuul cabla  to the injector unit and vdjun pn p u y . e h  

7C42. 

g. 1nrPIl.tion c o m p m r  divhy box with wet on injector onit and m r r c  wirb cap umr and 
dy vire. 

h. Connect flexible ducu from compraror oudet to compressor dischuge box and secure with 

h p r .  
i. Adjun idle speed and mirmre. (Refer to p q p h  7C43.) 

j. I d  e w e  cowhug. (Rder  to p u a p p h  7C-7.) 

7C42. M j m a c n t  Of Thrortle And M i x m  Conrrols. The thrortlc and mixture conauh are adjusted 
when the chrorrle urn on the injector h routed f o w d  vim i u  full rhrorde stop and the mixture arm u 
rotated f o w v d  againn i u  full rich stop, their respecrive cockpit conuol should he ,062 of i n  inch in from 
rhclr full f o w d  stops. 

a. At the injector, disconnect the thronlc andlor mumre  control a b l e  end horn its conuol arm. 
b. L o o m  the jun nut securing the cable end. 
c. Adjust the linkage by routing the a b l e  end to obtain the ,062 of an inch spnng back of the 

cockpit control lever when the rhrorde or mixture control arm conucu  iu stop. 
d. Reconnect the cable end to i u  control arm and m r c  jam nut. 
c. Pull the thronle and m h r e  controls in  be cockpit full aft to ascertain that rhe injector idle 

sum conucrs iu nop and the mimrre conuol arm c o n u m  its lean position 

i C 4 3 .  Adjunmcnt Of Idk S p s r d  And .Mixnue. 
r Sun the e w e  and w u m  up in the usual manner until oil and cylinder head tempenrurcs ire 

n o d .  
b. Check magnnos. If the "nugdrop" is normal, proceed with idle adjusnnent. 
c. Close the throrde to idle. I f  the RPM changes appreciably after m h n g  rhe Idle mtxrure 

adjusnnenr during the succeediig steps, readjua the idle speed to the daircd RPM. 

NOTE 

The idle mum must be adjusted wlth the fuel boon pump "ON" 

POWER PLANT 
ISSUED: 8/18/72 
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1.s: 

4 

I 

I .  ID,' ... ED .D,UlI"C*I 
I .  IOL, "I,.".' .D1YI I"S"T 

a. " I X I U I S  U U  

a. *"I, IC.l." 

FIGURE 7C-7. FUEL INJECTOR 

d Wbcn the i d b g  s p e d  hu been stabilized. mow che cockpix mimure c o n m l  with a smoorh, n a d y  
pull rowud che "Idle Cur-Off' position and o b v m  che o c h o m m r  for my change du~%g che "lrmmg" 
proccu. Caution murr be exercised to renun rhe mirmrc conml  to chc "Full hch" position before the 
RPM can drop to a point wbcrc chc c n p c  NU our. An in- of more chan 50 RPM whde "leanmg our" 
indicara an excnsively rich idle miamre. An immediate decrease m RPM (if nor preceded by a momenory 
incrarc) indicara che idle mlrmrc is roo lean. 

e. If che h o v e  lndicara char chc idle r d j u m c n r  is too rich or coo lean, mrn rhe idle mixture 
ad jumcnr  in the direction requucd for correction. and check chis new position by repeating the above 
procedure. , W e  additional adjusancnts u ncceury Each time rhe adjwrmenr u cbayed. the engne 
should be run up to ZOO0 RPM ro clear the e n p e  before proceeding wirh che RPM check. Make find 
ad jumcnr  of rhe idle speed rdjwrmcnt to o b m  che d a i d  idling RPM wich closed rhrocrle. The above 
method a i m  ar a vrdng rhar will obuin  mvrimum RPM wich minimum manifold pressure. In case the 

d o a  nor r m u n  ruble, check rhc idle b k q e ;  any loowneu in rhu lyJuBe would cause erratic 
idling. In all crur. allowance should be made for chc effect of warher conditions and field dtimdc upon 
i d h g  adjusancnc. 

POWER PLANT 
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FlCL RE 7C-8. F l .EL  AIR BLEED NOZZLE 

7C-44 Fuel Air Bleed Nozzles. 

7C-45 Removal Of Fuel Air Bked Nozzles. The no77les must be carefully remated as the! or the c!llnder* 
ma! be damaged 

a Remo\e the top engine cowl 
b Disconnect \en! l~ne from shroud b! e~pand~ng  clamp and remo\ing line 
c D~iconnect the fuel line from the nonle 
d Remo\e !he spring rctalner. sprlng and shroud from the no77le 
r. Carelull! remo\e no77le. uslng the correct si7e deep rocket 
I Clean and inipect the nonle as @\en in paragraph 7C-46 

7C-46 Cleaning And Inspection Of Fuel Air Bleed Nozzle. 
a Clean the nozzle uith acetone or Meth!leth!lketone ( M E K )  and blou out all foreign particles u i th  

compre\sed air in the direction oppo5ite that of fuel flou Do not u3e uire or other hard objects lo  clean 
orifice\ 

b ln\pect the nolrle and cylinder threads for n~cks. ,tripping or cross-threading and bauered or 
rounded hexagons 

c lnrnect and re~lace noz7le 0-r~nes lound to he cracAed. brtttle or dirtoned Refer to I!comlnf 
Senice instruction S o  1275 lor detailed test procedure of air bleed nolrles 

7C-47 installation Of Fuel Air Bleed Nozzles. 
3 I t  ir imporlant for the nonler to be correctl! positioned with the bleed hole facing upward 
h Inrlall the nozlles and torque to HI inch-pounds 
c Abcertain that ihe O-rings are properl! in\talled on the no77le stem and install the no77le shroud 

(Refer to F~gure 7C-X I 
d Conncct the tent l o  the no77le shroud 
r. Install !he \pring and ,pring retainer on the noz7lc stem 
f Connect the fuel line l o  the no77lc and adjurt the connecrlng \en1 line to align and center the 

~niector no77le u i th  the injector no?7le rhroud and srcure wllh clampi 
g Install the top englne cowl 

POWER PL @ 
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CAUTION 

A-in rhu cbe prirmry circuit of boch w e r o c  u grounded befom 
m k m g  on rhc w e .  

7C-50. I@on Of Mqnetu. 
r Afrer the Fux 25 hour m d  50 hour periods. and periodidly rha&a ,  a c  conuct luanblies 

should be checked. Examine rhe poina for excessive w a r  or  buming. Poina which have deep pin or 
exccrrivelv burned a r a s  should be disardcd. Examine rhe c a n  follower f d t  for proper lubrication. If 
necessary. pomrr can be claned by using any bud fmkhed papa. dan b r u k a  computment with d y  
cloth. 

b. I f  engine opmring troubles develop which a p p r  to be u d  by the ignition syaem, it is 
adnvble to check the spark pluga and wmng fm before worlurql on rhe w e t o +  

c. Should the uouble appear dcfinitdy associated with the magneto, the moat effective measure is to 
inrull a replacement rrugneto which is known to be in salidanow condition and send the supecced UNC to 
rhe overhaul shop for ten and repair. 

d. Should this not be possible. a viwl inspection mav d ix lov  the source of trouble. Ronove the 
harness ouder plate fmm the mrgneto. Inspect for the praence of moisture and foreign marter on the 
rubber grommet and high tension ouder side of d i i u t o r  block. Chedt he@ of block contlcr sprink 
(0.422 m u .  from top of block tower to spring). A h  check for broken leads or d u r q e d  insulation. I f  
either is pment,  remove magnero and replace. 

e. R m w e  the breaker cover and harness securing seem and nuu. and u p a n t e  cwer from m q m o  
hounng. Check contact assemblies to see that a m  follower is securely riveted to iu  spring. Examine the 
contact points for aceu ive  w a r  or burning. Figure 7C-9 shorn how the averrge c o n u n  point wdl look 
when surfaces arc separated for inspection. Desired conucl surfaces have a dull gnv.  sand-blasted (aimon 
rough) or frosced apoarancc, wer  the area whcre electrical conuci  is made. This m a n s  that ~ o i n a  are 
worn in and mated to each o tha .  therebv providing rhe ben possible electrical conucr and highest 
efficiencv of performance. 

f ,Minor irrtgulviries or roughness of poin: surfaccr u e  not harmful (refer to Figure iC-9 center). 
Neither arc small pits or mounds, if nor too pronounced. If  there is a pouibiliv of pit becoming deep 
enough to penemre pad. Figure 7C.9. right, reject conuct asxmblv. 

NOTE 

No ancmpt should be made to stone or dress the contact points. If  the 
poinrs u e  bad or show excess~vc wear. the complcre conucr arumblv 
should be replaced. 

POWER PLANT 
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FIGURE 7C.8. CONTACT POINTS 

g. Check condition of the am follower felt. Squeeze felt +dy ktwm thumb and forcfuycr. If 
f i  are not moistened with oil. r e d  using 2 or 3 drop of Scintilla 1086527 lubricmt. AUow 
approximately 30 minuter for felt to absorb the oil. Blot off the umr wth r clnn cloth. Too much oil 
may foul contact poinu and auv exccnive burnin& 

h. Check the apacitor mounting bracket for Endu or loounen. Using the Scinrill. 11-1767-1. -2 or 
-3 Condcnacr Tmor  or quinlcnt .  check caprcrtor for u p m u n c c ,  x r i u  r e G w c e  md leakage. 
Capac~unce shall k at leur 0.30 microfarads. 

i. Check magneto to engine timing u follows; 
1. Connect Scintilla 11-85 1 Timmg Light or equivalent across the & conuct usembly. 
2. Slowly b ~ g  the engine up to number one cylinder advance finng posirion as lnnructed in 

pangraph 7C-53. At thir inxrnt the timing light should go out. If it doer, the magnero u properlv wned to 
the enwe.  If the timing light d o a  not go out, removal of the rnqneto for internal tuning check and 
lnrpecuon u recommended. 

WELL DEFINED MWND 
UTENDING NOTICEABLY 
ABOVE SURROUNDING 
SURFACE. 

NMlMAL POINT IS SMOOTH 
AND F U T .  SURFACE HAS 
W U  GRAY "SANDBUSTW" 
APPEARANCE 

NOTE 

a l  

MINOR IRREGUURITIES - 
SMOOTH ROLLING HILLS 
AND OALES WITHOUT ANY 
DEEP PITS OR HIGH PEAKS. 
THIS IS A NORMAL CON- 
DITION OF POINT WEAR. 

The magneto semce irurmmons m thu manual arc to cover mlnor 
rep- and tmng.  For further rcpun and adjustments of the mqne:o. 
It is mcommendcd that the mmuficrurcr's recommended vrv~cc 
inmcr iom be followed. 

POWER PLANT 
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7CJ 1. Rcrnonl Of Mqncm. Before mnmiq rhe nugem, make mre mymo m i t e h a  are off. 
r Remove the b u n m  uvmbly  t amid  phtc  fmm h e  mrgnrro. 

The m a p ~ o  is not inocmJLy puM; athen the ground l a d  b 
d L C O d .  the u m p ~ o  ia hot. Rrmoviq rhe hunca rscmbly 
t m i d  piuc  f i r s  m d  mulliq it Lra minimiza the d u y r  of n.rrine 
Ebe engine ucidcnully whm rhe ground lead is rrmoved fmm the 
'=w=o. 

b. D i v o n n m  the ground lead and rhc mad tpuk I d  on the lefr q e r o .  a t  the mynrro.  
c. Raiove the nuts and d m  and d n w  the magneto from rhe engine. 

7C-12. Thin# Roeedurc. ( I n d  Timing.) 
a. Remove the cova to the contacc(s). dimibutor block, ctc. 
b. To internally h e  the main contact assembly of c i tha  rhc dud-breaker magnetos or rhe 

sqlebrrrker ~ e t o s ,  proceed u f d o v r :  
1 .  Loorm the nut rmring the drive plate to the mapern  shaft sufficiently in order to i d  the 

Scintilla 11-8465 Rotor Holdrng Tool under the nut and fk t  ws rha  rr shown in F* 7C-10. Tighten the 
nut xcurely. 

2. Remove rhe thing iarpec%on plug from rhe mp of the magneto. Turn rotacing magnet to 
proper neupll position. This position u determined by l o u q  keyways on dnvc end of magnet shlfr at 12 
o'dodr wrh  rnpect to name plate on bousmg. Tqhten adjusting knob of 11-8465 Rotor Holding Tool 
unul prasurc is applied on bouring f b q c  prevcnnng magnet from turning. 

3.  Lo- md m u t e  c a m  unrd am followa of nun con- uvmbly  rests on h @ m  point of 
um lobe. Adjun rmin m n u c t  assembly to obtain the clevracc of 0.016 inch. Tighten main conuct 
+rumbly veunng urm ro 20-25 inch pounds. 

4. Install the 11-8693 Tirmng Plate Assembly m d  the 1141.49 Poiumr Assembly of the 11-8150 
Scinrillr T i m q  &t to breaker compartment of magneto. (Refer to Figure 7C.11.) AIqn pointcr assembly 
w t h  the 0 nurk on timmg plate. Looxn ad~usrlng knob of 11-8465 Rotor Holding Tool and mrn,mtanng 
v e t  in normal d i i ~ o n  of mution u n d  pointer indexes with the respective E gap mark (15 2 2' ). 

TIphren adjusting knob of 11-8465 Tool and m o v e  rhc 11-8149 Pointa Auunbly from maqneto. Using 1 
cinung light. adjust rmin conuct points to j u t  open. This adjusrment ihd be made bv muting um. in 
oppoute direcoon of rotation. a few degrees beyond point where conucu  clox. Then route  c a m  in normal 
direction of rouuon until conucts jua open. While holding cam in &is exact position. push c a m  on wet 

shaft u f i r  as possible w ~ t h  the fingers. Emernc care must be cxaclwd in this opention. If c a m  adjustment 
is changed in the slrghtat degree, rhe timing of the rnqneto wdl be thrown off. Do not dnve cam on shah 
with a mallet or ocher insuumrnt. Tighten the xcuring screw tnerebv dnwlng the cam down, evenlv and 
tightly. Torque ruew to 16-20 inch pounds. Looxn the 11-8465 Rotor Holding Tool adjusnng knob and 
remrn roraung maqne: ro ncurrll position. Remsull the 11-8149 Poinrcr Aswmblv over 0' mark on rmlng 
plate. Rotate rnlgner mait irn normal direction of rouuon and check for opcnvlg of mun conuc: poirnrs at 
E gap xtrlng (15' : f ). 

POWER PLANT 
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FIGURE 7C.10. ROTOR HOLDING TOOL FIGURE 1C-11. TIMING KIT INSTALLED 
INSTALLED 

c. The rnud m n u c r  vvmbly  of the durl-bruka rm(plcroa m y  be rimed as follows: 
1. The r d  m n o n  vwrnbly u adjuaed ro open a p d a c m i n e d  n u m k  of d g r r u  after the 

nuin conucr u x m b l y  open.. Tbc dqre of d for m y  pud& magneto is m p e d  in the boaom of 
the bruker c o m w r n t .  

2. L w r c  the nun point of nuin conoff uranbly  opening and ur the 11-8149 Poinra 
Aucmbly w c r  the 0 nwk on the 11-8693 T i  Phre Assembly. Turn m u q  n u g n n  in the direction 
of n o d  mot ion until poinm i n d u e  virh the d c g m  of reurd. Tyhten adjurnng knob of 11-8465 
Holding Tool and ur reurd conoct vwmbly to just open. within c f  -8. Tqhten securing wmvr to 
2 0 2 6  inch pounds. Looren adjurung knob of holding tool and turn r o u a r y  magnet until cam follower IS 
on b@ point of cam l o k .  Conoff devrncc shd be 0.016 i 0.006 inch. If dimension ir nor wirhin limits. 
reldjurr conuff rucmbly and rccbcck to be w e  r h  poinu will open within r n v d  degree rolerancc. 
Runovc the 11-8150-1 Timing Kit and w o  xu& from the magneto. ' 

d. If the d i i b u m r  block was nor m o v e d  from the housing, the in rand  t h i n g  may be checked by 
wrung the magneto in the n o d  mution to n u m k  one fuing position (keyway up and main poinn just 
opening). At this position, the reference line on the dimibutor block should line up between the L and LB 
m k s  on the gear. On single contrcr nugncra  the line should favor the L mark and on the d u d  conun: 
magnetos the line should favor the LB mark, if possible. 

e. If the disuiburor block w u  removed from the housing, the dumbutor geu ahprnent and internal 
check may be accompbbed u follows: 

1. Turn rowing magnet in direction of rotation until it is louted  in f i ~ g  positron (keywav up 
and main poinu jua opening). Tighrcn adjurrvlg knob of 11-8465 Rotor Holding Tool. Applv a light 
c o a ~ g  of Bendix Grore  PIN 10-27165 to I& of distributor geu.  if needed. The l q e  dismhutor geu 
incorporates four rinung muks. L a d  LB for left hand muuon  and R and RB for nght h d  roution. 

2. With disuiburor gear rrwmbled to block. turn gear until raised rib on block ha up between 
the L and LB marks. Aucmble block and g e u  into housing, meshing the dirmburor g e m  together. For the 
d u d  conuff assembly magneto. d k i b u t o r  block rib must ahp between painred muks.  However. the rib 
rhould favor the LB mark, if possible. (Reier to Figurr 7C-12.) On the sngle conurn magneto the rib 
should favor the L mark. 

POWER PLANT 
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m 

RETARD TERMINAL 

FIGURE 7C.12. ALIGNING TIMING MARKS FIGURE 7C.13. FORMING LEADS IN 
SINGLE CONTACT ASSEMBLY MAGNETO BREAKER COMPARTMENT 

3. Secure disuibutor block to houring with nu& rnd a&-. T @ ~ r m  au& %ht. Loosen 
chc 114465 Rotor Holdrng Tool and Nrn muting magnet in rev- direction of rotation unal t i m q  hght 
i n d i u t a  mnrn conuct uvmbly h juo opened rnd check 10 make ccruin rim- mulrs within 
to lmnce indicated above. Tighten block xcvnng rruds, fun m 4-6 inch pounds torque and h e n  fmd 
torque to 20 inch pounds. 

4. lnwrr rhe tip of your mull fuya through u m q  hole in housing m d  winst i q c  d i i b u t o r  
gear teeth. Rock disuibutor gear back and forrh shghghdy. Them m u a  be perceptible backlash between teeth 
of lugc and mall v. Tbu check should be made at rhrre differern points. 120' apart on gcu. If 
b r d d u h  u not endent, r c p k  luge disuibutor gar. 

5 .  l n d  rbc breaker cover rnd complete ~ u w m b l y  of the magneto. Refer to manufamrcr's 
publiutioru for complcre dksscmbly and rrrrvmbly procedures. 

f. I d  and time magneto, removed from engine. in accordrnce with p a n p p h  iC.53. 

g. Secure exran4 switch and reurd leads ro the b r c A a  c o n r  terminals. Connect harness uvmblv  
to the mqncro. 

7C-53. lnrullacion And Timing Procedure. (Timing Mspeto m Engine.) 
a. Remove a rprrk plug from No. 1 cylinder and turn cnnkrhlfr in direcdon of normal rouuon unnl 

the cornprcsion moke  s mchcd. 

NOTE 

The advance nmng  mark on che top face of the n r n c r  ~g g r u  s 
marked at borh 200 m d  29 BTC. Use only the 25' BTC mrrk when 
t q  the mrqnetos to the engme. 

POWER PLANT 
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FIGURE 7C-14. ENGINE TIMING MARKS FIGURE 7C-15. MAGNETO TIMING MARKS 

I 

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 t o  Figure 7C-14 ) 

c Remo\e  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 I 
Figure 7C-15 ) Without allowing the gear to turn from this position. assemble gasket and magneto to 
engine Secure in place u i t h  washers and nuts. tighten only finger tight 6 

d .  Fasten ground wire of electric timing light t o  an! unpainted portion of the engine. and one of the 
pos i t i~e  nires  of the timing light t o  a su~table  terminal connected to the ground terminal of the magneto 
Then t u rn  the engine crankshaft several degrees from the advance timing mark in direction opposite to that 

= 
Timing Mark 

C 

of normal rotation. 
e Turn o n  the switch of the timing light. which should be lit: Turn  the crankshaft slowly in direction 

o i  normal rotation until the mark on the s taner  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 o u ~  Repeat the same procedures with the right magneto 

NOTE 

Batter! powered timing lights operate in the reverse manner from 
that described above: the light goes o n  when the marks align. 

f After both magnetos have been timed. leave the timing light wires connected and recheck 
magnetos as previously described t o  make sure that both magnetos are set to fire together If timing i>  
correct. both timing lights will go out simultaneousl! uhen  the timing marks are in alignment Tighten nuts 
to specified torque 

I, POWER PLA 
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g. After maperor  have been properly timed. r e p h e  bmker  c o v a  and muc. 
h. Ins J1  the pound lead and the rcurd spark led on the left m r p m o .  
i. Place the harness tomuul p h u  on the nugnero and *ten nut around the plrrc d t e m w t y  m 

scat cova q u r r d y  on magneto. T o q u e  mu to 18 to 22 inch pounds. 

7C-54. S c m i q  V h m r  Chedchg P m d m .  
r Marurc vol y k c e n  n b n r o r  rcrminrl mmied "in" and the ground n r m i d  while operaciq 

ma. Output must be ar 1-t 8 r o l o  on 12uolt yncmc. 
b. If voluge u adquare, limn for buuinp of vibmor during s c m i q .  If no buzzing is ha rd ,  eirher 

the vibrator ia defcmivc or the circuit horn the output "BOW taminrl  on the vibntor to b e  mud (dual 
b tuker)  uugncro u opcn. Chcclr both wit& md rcrrrd circuiu. A h  check for good e l e m i d  proud.  

c. Reurd point, m y  not k dosing due to rroq ad juama~t ,  or  m y  not k e l c c u i d y  connened 
in the circuit due to a poor wnneaion. Impen d poinu to uc if t h y  dow. Check for pmper c o n u a  
at the witch m d  recard tamids of d (dual b d a )  m y l e t o  and a t  rhe nbnror .  C b d  wiring. 

d. Turn engine in proper direr  n of mtacion undl m r r d  poinu jwr open on No. one cylinda 
position. Remove input corneaion hww aura to p e n t  mlpne nuning. Hold No. one plug head 1/16 
inch from pound encgize vibncor by rurn~ng switch ro arn. Plug l a d  should rhmw a 1/16 inch spark. 
Obvrve spuk at p lug lpark crp. If spark is weak or missing. uy new vibnmr. If this d o a  not corrccr 
uouble, rcmove mapero  m d  check for improper i n t d  or improperly mahed dirmbutor gars.  

When checking vibrator action. sund  dar of pmpdler or remove spuk 
plug terrnuulr. 

iC-56. Inspecdon Of H-. 
a. Check l a d  u v m b l i a  for rucks, cun,  m u ~ r e d  braiding, badly worn xcdon or m y  other m d b c c  

cf physical dunage. Inspect spark plug sleeves for c h d i  or urn and dunrged or suipped threads on 
coupling nuts. Check compreruon spring ro we if it is broken or distorted. Inspect pommct for t ~ .  
Check all rnounnng b d c u  m d  clamps ro we that they ire xcvre and nor mcked. 

b. U q  an ohmmeter, buzzer, or other suitable low volugc device, check each l e d  for condnuity. If 
continuity docs not ex& wire is broken and must be replccd. 

c. Minor repair of the hrrneu assembly. such as replacement of conuct spnngs, spnng reuiner 
uxmblies, ~arularing sleeves or of one lead uxmbly ,  can be accomplirbed with the harness auembly 
mounted on the c n y e .  Howorer, should replir require replacement of more chm one lead uxmbly  or of a 
cable ouder plate. the huncss should be removed from the engine m d  sent ro an overhaul shop. 
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7Cd7. Remowl Of W 
a. Disco- the clunp char- rhe aira to rhe engine m d  a c c c s w k  
b. L- rhc coup& nu- u rhc qnrk plug d maan rhe b e o n  from rhe quk plug burel 

wdL Uu caudon rhn rithdnwi8g rhe indator  not w d.m*e rhc irurkror q-. 
c. P L c c . # l U r d o r c r r h c h . r o s l ~ o r .  
d. Ranwe rhc hamen d l y  t a m i ~ I  pluc from rhc mpxo. 
e. R a n m  rhe C@DC idle pluc Qu rrrrira &ac hmerr mcmbly. 
f. Remove the hrma from rhe rirplne. 

7CJ8. ImsmlUon Of Hpaepl. B d o ~  imuUiql huna on mqpem. check m u i q  d~ for cLrnliDar 
Spny cnrirr kce of p- wirh a light cou of Plastic Mold Spny. SM00-TH Silicone Spny or 
q u i n l ~ ~ ~ f  This will p m t  hmsl pnnnn. from aickmg to m y ~ c r o  m u t o r  block. 

a. Place the b u n m  &.l p k e  on rhe m p c r o  and oghtcn nun around the pl.rc dtnmuely to 
wu cover quuely  on mrqum. Toque vrrrr to 18 to 22 inch pounds. 

b. Route ignition w u a  to t h e  mpecziw cy' 'en. 
c. Ckmp the hmnr ruembly in posiuon and rcplcc the engine b.Me plate. 
d. Connm rbc lads  to rhe rpuk plugs. 

I. L- rhe c b u p ~  nut 00 h e  bun- 14 a d  rhe t-+l L M I L ~ O ~  from the rph plug 
b rml  well. 

When withdrawing rhe ipition cab* lead connection from the plug. 
a r c  mua be d e n  to pull the lead smqh t  our and in line with the 
ccnta line of the plug barrel; othcnriu, a side load will be applied 
waich frqurndy r d u  in dunage to the bmel  h d a m r  and 
connecror. If the lad cannot be m o v e d  w i l y  in rbh murner, the 
ra i s r iq  con- between the neoprene collar md  the b.ml insulator 
wdl be broken by a roury wirdng of rhe collar. Avoid undue dkortion 
of the coUu and posible side 10- of the barrel insulator. 

b. Runow rhc spark plug from rhe eng!nc. In rhe course of e v e  opention. carbon and orher 
c o m b u ~ o n  products w d  be deposited on the end of the spuk plug and \rill penemrc the lower thru& to 
some degree. As a rault. g r a t a  torque h frequently required for remonng a plug dun for its insullmon. 
Accordingly, rhe rorque limioaonr given do not apply ro plug mnovll and mftiaent rorque must k used 
to unwew the plug. The higher torque in removal is not u dcuimenul as ir. insdhtion. since it cannot 
rrrerch the dveadcd section. It don. however. impox a s h e m g  load on this section md may. ~f 
Nffraently m r e ,  produce a fdurc  m rhh location. 
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FIGURE 7C.16. REMOVING FROZEN SPARK PLUG 

NOTE 

Torque indicaclng handle should nor be uwd for spark plug removal 
beaure  of the p t c r  torque requuernent. 

c. Place spark plugs in a m y  that w d  idcnrify their posiuan in the e n p c  u soon u thev are 
removed. 

NOTE 

Spark plug should not be u x d  if thcv have been dropped 

d. Removal of x u e d  spuk plugs in the cylinder m y  be accomplished bv application of liquid carbon 
diox~de bv a Conical metal funnel adapter with a hole ar the apex just Lyle enough to accommodate the 
funnel of a C02 borrlc. (Refer to F q r e  7C.16.) When a xized spark plug cannot be removed bv normal 
means, the funnel adapter is placed over and around the spark plug. Phcc the funnel of the C o t  borrle 
insrdc the funnel adapter snd rcleve the cubon dioxide ro c h d  and conuacr the spuk plug. BreA the 
spark plug loose wlth a wrench. A warm cvlindcr herd at the tune the carbon dioxide is applied IVIU aid in 
the removd of an excus~vclv xlzcd plug. 

c. Do not &ow forngn objccrs to enter the spark plug hole. 
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7 C 4 l .  l n q m z b e  d -Of Spuk Hq. 
r Viaully iacpa a e b  q u k  plug for the f o m  nomepainble dd-: 

1 .  SeMdy ducmgul &dl a shield &IS& nicked up, stripped or a u d m d e d .  
2. BdlyburmdormlladrdIWhrryom. 
3. Out-afsound or dvnycd lhidding h l .  
4. Chrpped cracked, or brokrn oarmis huluor padoes. 
5. Bdly  eroded d e d  worn to ippmxia~rcty 50% of original dre. 

b. Ucra rhe spark plug u rquircd. mnoviq cvbon and f o r q n  dcporin. 
c. T a  rhc spark plug b o b  cl-&ally and for rrdrrula. 
d. Set the demode  pp u .016 i .1 of UI inch a if a nnoorher opcnwn at idle sped and d u d  

nugncro dmpoff i dab. m at .O18 to ,022 of an inch. However, rirb vide p p  s&eg rhe plugs mua be 
unid at more frqemt i a d  F i e  mire p k i e u n  or iridium elecrroda hould be m at ,015 to ,018 
of m inch only. 

7 C d 2 .  lnrdldoe Of S p P k  M. Before i n s d i q  spark plup. rraruir . u tbc t b d  wirhrn the 
cylinder are d m  and not damaged. 

r Apply MU& compound i p u q l y  on rhe thrrdc and indl  gukn and spark plugs. Torque 3M) 
to 420 inch pounds. 

Make ccruin rhc deep socket is pmpcrty sated on tbc spark plug 
h e w n  u duruge to the p l y  could -It if the wench is coded to 
one udc when prrrrurr ia applied. 

b. Cuefully irw tbe t c r d  insulator in rhe spark plug and t q h t a  the coupling nut. 

7C-64. Oil Rsurr Rcl*f V h .  The adjustable lrl p-e relief vdve enabla the opentor to minuin  
engine oil p m u r e  witbin the specified limin (refer to the engine manufacturer's appmpnate manual). The 
nlve is located above and to the mar of No. 5 cylinda. If the prarurc under nonnd opcnring conditions 
should consistendy u c u d  90 psi. or run leu rhrn 6 0  psi, adjw the valve as follows: 

With the engine thoroughly w u m d  up and N M I ~  at a maximum of 2200 RPM, o b m  the reading 
on the oil prerrure gauge. I f  the prclrurc is above 90 psi, nop e n p e ,  ha& off the adjushg screw one or 
two full nuns. If pr- u too low, cum adjumg vrcw further into the relief nlve plug, tbmbv 
incrcu~ng the tension on the relief vdve spring. When the vdve h u  been wt~sfactorily adjusted. lockw~re 
the crown nut to the drilled err projecting from the nlve mouncing bop.  The q n e  hu a thamosunc 
bypur nlve rr a safety forure. The nlve will open should the temprnturc ucced a d e  operating level 
and allow the oil to circulate in the s y n m  to avo~d pennrnent dunage to the engine. 
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7Cb5. Oil S-. The r c d o n  u m n  locucd in the I& side of the tump should be dcrncd ar eJ1 
oil c h q c  u, remow say rccumulrnon of dudge and u, examine for m d  fimnlp or chipa. If mul 
p v d d a  uc found in rhe sacen. rhe uqpae ahould k examined for incanal d.rmse. The t u m n  u m n  n 
removed fmm the sump by moving the b a  h a d  plug at the lower lcfr side of the sump. Clean and 
inrpcn the sueen and &.% and repreplve rhe prLn if ow mmprcsud or  d.mrged. 

7Cd6. Oil Filnr Elancar 
a. The oil fdrcr element should k mnMd after ach f h y  houn of engine opendon; thu is 

rccompliahcd by removing the lockwire fmrn rhc boltherd u rhe end of the N m  houing. looxning the 
bolt. and moving the fJm d l y  fmm rhc M m .  

b. Bcforc d k d h g  rhe filter dement. remove rhe o u m  pcrfonad paper c m ,  and ruing a ahup 
knife. cut through the foldc of the elrmenr ar borh en&, d o x  m rhc wd apa.  Then, arcfully unfold the 
pleased element and examine the m o d  uapped in rhe filter for evidence of inrrrnrl engine dam- such 
u chips or p d c l a  frum bearings. In new or newly w a t ~ u ~ l e d  ma. some Ilnrll p d c l a  of meullic 
ahanup might k found; t h e  uc gmenlly of no consequence and ndould not k confuv with p m c l n  
produced by i m p u r i q .  abrasion or pr-. Evidence of i n t d  mgmc duruge founo a the oil filter 
j u d i a  further eXMinUion dc~cnnine rhc a u x .  

c. After Zhe dement h u  k e n  replaced, tighten the anuhing bolt within 15 to 18 foot poundr 
torque. Lockwire the bolt rhmugh the Imp on the ride of che h o w  to the dnlled head of the 
thamosudc valve. Be sure rhe lockwire u replaced rt borh the aruchiq bolt h a d  and the thamoauoc oil 
cmler by-pua valve. 

7C-57. Turbo Oil Flow Check. (Refer to Figure 7C.17.) Should M indiadon of low turbo oil pressure or 
flow occur, the followvlg symm checks m y  bc aecomphhed. 

a. To check oil pressure, uu rhe following procedure: 
1. I n d  a pressure gauge with a rmgc of 0 to 80 pl pruaure in rhe prcrrure l i e  to the 

t u r b o c h q m  aftcr rhe reduction check n l v e .  
2. S t m  the engine and warm up in rhe usual m m n a  unul oil t e m p e m ~ ~ r e  is nomul. 
3. Idle enlpnc at 1000 RPM and observe pressure gaugc. I t  should indicate a mlnimum of 15 PSI. 

Run enplne at 2000 RPM the prarure gauge should m d  a minimum of 30 psi and a m u m u m  of 5 5  psi. 
b. To check nubo oil flow, uu chc following procedure: 

1. Axcruin  that rhc e n p e  oil sump is full u indiatcd on the dipstick. 
2. SUK rhe enpnc and warm up m the usual manna unnl oil temperature is normal. 
3. Stop engine and d i o n n m  oil d n i n  line, of the turbochaqer to be checked. at rhe sump. ing 
4. Plug sump connection when drain line w u  disconnected. 
5. I d  t m  line. approximately four feet long, on d iuonnmed  rurbo orl dnin  line. 
6. Set two clean one gallon capacity c o n u i n m  k l o w  the engine. 
7. AUow the turbo orl dn ln  ten line to h q  in one container. 
8 S t m  engine and idle at 1000 RP.34. 
9. When oil flows from the turbo oil drain line into the conuiner, qu~ckly direct the 011 flow mto 

the empty contuner and unmedutely SUK w i n g  for one mmute. 
10. When one minute has  plrwd, d k c c  the oil flow Into the scavenger connmcr and stop engmc. 
11. Measure the orl m the mt container. It should be a minimum o i  0.4 q u m .  
12. Disconnect test line, remove plug irom dram h e  tee firrmg and connect rurbo 011 dram ilne to 

tee firrlnq 
13  Test oil Flow of the other turbocharger unit by uslng the u m e  procedure. 

POWER PLANT 
ISSUED: 8/18/72 

. 
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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 
I 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 314 tum. 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 femles 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 
PA-24-260 TURBO 
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7C-69. Reeommendalions for Changing Oil. (Refer to latest revision of Lycoming Service Bulletin No. 
480 and Lycoming Service Instruction No. 1014.) 

CAUTION 

D o  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 hows of engine 
operation or every four months, whichever comes fust. 

(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 fust. 

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 nonnally 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 precautionq 
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-24-260 TURBO 
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TABLE VUC-11. TROUBLESHOOTING CHART 
(ENGINE-TURMXHARGED) 

POWER PLANT 
ISSUED: 8/18/72 

- 

r 
Trouble 

Fulure of cngmc to 
nm. 

i 
I 

c.ur 

Lack of fuel. 

W u a  in fuel injmor. 

Iosafficicnr prime. 
Ovcrptimu~g. 

Lack of sufficient 
fuel flow. 

Inconen chrorrle 
U m n g .  

Defcctivc spuk plugs. 

Dde&vc ignition wuc. 

lmpropa opcnaon of 
magneto ro braker 
poinn. 

l n r d  failurn. 

Frozen spuk plug 
electrodes. 

Shorted qmaon switch. 

hlllcdV 

Check fuel system for 
I&. 

Fill fuel MLLL 
Clean duty Lirm. 

urnas, or fuel v k  
Dnin  wara  fmm fuel 

system. 
In- primc. 
Open thmrrle and engwe 

arrtn. 
Clean fuel -err 

and screens. Check 
fuel pump. 

Open thrordc to one- 
a n r h  of iu nngc. 

C l a n  and ad ju t  or 
rnphcc spark plug 
or plug. Rcfn  to 
Table 11-1 for q u k  
plug gap adjunmcnu. 

Check with clccuic 
tcater and q l s c r  
anv ddcmvc  wires. 

Check internal m m g  
of magnmos. 

Clem and xt poinn. 
Check oil nrmp vrm 

for m a r l  p m ~ c l n .  
If found. complerc 
overhaul of the e w e  
may be indicated. 

Replace spnrk plugs or 
dry our removed p1ug.l. 

Check and replace or 
repair. 
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TABLE MC-II. TROUBLESHOOIMC CJiNIT (oar )  
(ENCXNE-TUIIBWUIIGED) 

POWER PLANT 
ISSUED: 8/18/72 

no* 

FIllurr of w e  to 
idle pmpcrly. 

Low pown and u n m n  
runnrng engme. 

@uc 

lncorrcn idle 
adjusmrenr. : 

Idle mirmrc. 

Leak in rhe induceion 
ayrpm. 

Uneven cylinder 
mmprruion. 

Faulry ignition 
aymcm. 

Improper spuk plug 
k P  "ring. 

Cl-d injeeror mzzk. 

Dirty air fdrn .  
Insufficient fuel 

pmrurc. 

.Mimuc too rich: in- 
dicated by dug@ 
enpne opmtion.  
red cs$aua h e  
and black smoke. 

4Mixrurc too I a n ;  in- 
diured by o v a h a t -  
ing or b a d d i g .  

Clogged injector 
nozzles. 

Leaks in inducnon 
system. 

Dm m injec~or inlet 
screen. 

Defecuvc spark plug% 

Improper gnde of 
fuel. 

1 

w 
Refer to p ~ r p r p h  

7C43. 
R& ro p m p p h  

7C43. 
T@crn .II c o ~ e c d o n r  

in the induction iy- 
om. Faeplace any 
~ ~ m d e f e c -  
an. 

Check cylinda com- 
-ion. 

Check entire ignition 
symem. 

R%.p v& plug. 

Remove a d  dean. 
p r n p r p h  7C46. 

Check and c l an .  
Clem fuel s u h e r  and 
check fuel pump. 

Check injector. Adjust 
mixture conuul. 

Check fuel lines for din 
or ocher muicnons.  
Check fuel supply 

Remove m d  clean. 
p q a p h  7 C M  

Tighten all connections. 
Replace defective 
pans. 

Remove screen and 
clean. 

Clcan or replace spark 
P'ugr. 

Fill rank with recom- 
mended gndc 

- 
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TABLE VllCU. TROUBLESHOOTUUC CJURT (COOL) 

(ENGINE-TURBOCHARGED) 

POWER PLANT 
ISSUED: 8/18/72 

Tmubk 

Low power and uncven 
N- e n p c .  (conr.) 

Flow m a n  rads hqh. 

Frllure of a p e  to 
develop full power. 

CPue 

.Mqnero break- 
poinu nor w o d u g  
properly. 

Defective ip inon  wire. 

Defective spuk plug 
amunrl connenon. 

Improper qnidon 

timmg. 

Clogged nozzle 

Defective fuel injector. 

Thronle lever our of 
adjusmrnr. 

Leak in induction 
sysrem. 

.Mixrure roo lean 
or too nch. 

Renricdon in 
inducnon ur. 

Improper fuel. 

Propeller governor put 
our of adjusmenr. 

Propeller our of 
adjusunenr. 

Resmcuons in inlet 
air scoop and filter 

Faulcy ~ p t i o n .  

Turbochvger control 
our of adjusmcnr. 

Rcmcdy 

Check m d  rimq 
of magncro. 

Cbeck wire wirh electric 
a n e r .  Replace de- 
femive wire. 

Replace connecton on 
s p h  plug WUC. 

Check myncror for 
+nd synchnr 

nizarion. 

Remove and clean. 

P W P ~  7 C 4 6  
Repair or replace fuel 

illjeeror. 

Adjua duorrle leve?. 

Tighten 1I1 connecdons. 
and replace defective 

P-. 
Injector must be rc- 

d i b n t e d .  
E m n e  a i ~  inlet and 

rcmove rcsmcnon. 
Fill tank wlrh rccom- 

mended fuel. 
Adjua governor. 

Adjust propeller low 
pitch stop. 

E:e ur scoop and 
filter and remove 
rcsmcnons. 

Tighten all connecrjons. 
Check ignirion system. 
Check lgnitlon uming 

R a  Turbochugerr. Reier 
to p-ph TC-25 
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POWER PLANT 
ISSUED: 8118172 

r T r o d  

Rough running engine. 

Low oil prarurc. 

Clu+ 

C a k e d  e a g b  m m a .  

Unb.l.nc+d propeller. 

Bent propella blader. 
M e m w  moundng. 

Lcld deposit on ipmk 

Plug. 
Malfunctioning engine. 

Inarff~aenr oil. 

D i q  oil screen or 
filter. 

Relief n lvc  out of 
ad~uamenr.  

Defecrisc preuure 
PUB=. 

A u  lock or  din in 
relief valve. 

Lerk in rucrion line 
or pressure h e .  

HI@ oil temperamre. 

Smppagc in od pump 
mrAc puuge.  

Worn or scored 
k m ~ .  

R==w 

Rep& or replace 
engrne mount. 

Remwe p m p d e r  and 
balance. 

R e p k c  propdlcr. 
I d  new shock 

mouna. 
Clem or  replace plu#s. 

C h e d  entire engine. 

Fill oil rump ro proper 
Icvcl. 

Remove and clean oil 
=teen. Rcphcc 
filrer. 

Ad] w nlvc. 

Replace gauge. 

Remwe and clean oil 
prezturc relief valve. 

Check p ike r  between 
a c c c s o ~  housig and 
d c u c .  

, See "High Oil Temper- 
amre" in Trouble 
Column. 

Check l i e  for obsrmc- 
rion. Clean sumon 
screen. 

Overhaul. 
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POWER PLANT 
ISSUED: 8/18/72 

Trouble 

H& oil nmp"nuc. 

Cmuc 

Inrufficimr air 
cool~ng. 

Insufficient oil supply. 

Cloglcd oil lines or 
u m n  or  fdor. 

Clogged oil cooler. 

F d i q  or failed 
btmnll. 

Ddecdvc rhermcr 
PLU. 

Ddec t in  tunpa- 
INKC P U g C .  

Excotivc blow-by 

Low gndc of oil. 

lmpmper cngne 
oprnnon. 

w 
C k c k  air ~nler md 

ouder ddomurion . 

or obmcr ion .  
Fill oil sump to pmpcr 
level. 

Remove d dean oil 
wrccnr. Replaa fdtcr. 

Remove and dean orl 
cooler. 

Eumine sump for 
m m l  particles and. 
d found, overhaul 
engine. 

Replace. 

R C P ~  F W e  

Urudy caused by weak 
or mck %@. Over- 
haul. 

Replace with oil con- 
f o r m q  to speafi- 
canons. 

Check enrirc engine. 
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TABLE W C U .  TROMLPSHOOIMC CHART (ronr) 
(ENGINE--GSD) 

WWER PLANT 
ISSUED: 8/18/72 

- 

Trwb* 

Excsrivc oil con- 
sumption. 

lnrccunre pressure 
md inp .  

CIur 

F a  or f u l i q  
bcanng. 

Worn or broken pisun 
*. 

lncomcr  don 
of pixon rings. 

Enernd oil I-. 

Fulurr of rings to s a c .  
(Near nimded 
cylindax) 

Low gndc of oil. 

Failed or fading N& 

ch y e r  banng or suk. 
Frulry oil prarum 
d u c r r y  nive in 
N r b o c h w  oil Slpply. 

Cold wearha. 

w 
Check sump for r ncd  

p.rcicln and. if 
found. e u l  of 
aqinc is indiead. 

Insdl  new rings. 

I d  new rings. 

ChKk aqinc N e N l y  
for lulrutg guknr. 
"0" riry or und  
holes. 
Ux m i n d  base oil. 

Climb to auirc dti- 
~ d e  u f u U  power md 
opents u 75% Cmix 

pow- m c i q  u n d  oil 
c o ~ ~ m p o o n  iclbilira. 

R e p k c  rmh oil ;on- 
formin# ro spccifi- 
ationr. 

Repkc  or rcbu~ld 
turbocharger. 

R q k e  valve. 

High and low prnrure 
rcdinp due to ex- 
ucrncly cold wathcr 
uc not n c c d l y  
a rmlfunccion. S d  
and long oil ha will 
nor mnder  praarre 
rcadinp accurately un- 
td e n p c  is qu~re w m .  
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TABLE VIICU. TROUBLESHOUTWG QIART ( w n r )  
(l!NCME--GED) 

POWER PLAXT 
ISSUED: 11/18/72 

- 

~ m u b *  

Lam of. reducdon of. 
or fluctuation of 
&old prasurc 
whdc rurbochqing. 

Loss or reduction of 
fucl prcuure when 
rurbochypng 

&WE 

MrlfuacOonq d- 
fold prrscurc puse 
due to faulty gaugc or 
povrble oil in .MAP 
r r fmncc ~inc or 

PC. 

T u r b o c h y r  ~ C I  

ducr blocked 
1 urbocompreoor du- 

ch y e  duct m p r r d  
or dixonnccred. 

Severe rupture on ex- 
h u r t  XI& cawing 
wrnc gate to be in- 
dfecdve. 

T v r b o c h y r  rotor 
jaouned. 

Ruptured &fold 
gauge linc or fimng. 

Brokcn wrne gaa 
c0nuoI. 

Out of fuel. 

Pa r td  fuel vapor lock 
at hqh llrirudc due to 
hot fuel and hlgh power 
senink. 

,Malfuncrionmg fuel 
p m u r e  q u l a d n g  
valve or he1 pump. 

Ruptured fuel line or 
leaiung fining or 
pump shaft seal. 

RcmcdV 

Rep& or replace 
gauge. NOTE: If the . 

engine cha~~sc¶  in 
power l m l  or the air- 
Ipecd c h q c a ,  then 
mud chvlgc in MAP 
ocorrrcd due to 
one of the reasons 
h e d  below: 

Check d u m q  aod re- 
m o n  obanrmon. 

Connecr or replace 
ducriq.  

Replace dcfecdve part. 

Replace Turbocharger. 

Repair Id. 

Replace conuol cable. 

Refuel. 

Turn on boost pump 
and/or reduce power. 

Turn on bwa pump 
and/or reduce power 

Shut off fuel s h u r ~ f f  
valve. full nc!~ mixture 
unnl fuel forward of 
firewall is consumed by 
engine. Secure enpne. 
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T.OBLB n1c.u. T R o u e r E s n o o T m c  CHART ( a n t )  
(ENGINE-TURBOCHARGED) 

POWER PLANT 
ISSUED: 8/18/72 

Troubk 

Lou  or reduction of 
fuel p r u w c  when 
rurbochrrging. (cont.) 

Engine runs hot (500' 
or more) when nubo- 
c h q m g  or n a ~ ~ n l l y  
upinred.  

- 

Clu+ 

Ruptured box p r o  
sure rcfmna Line 
to fuel pressure 
reguhnng valve. 

,Mav be due to e m m e  
hot w o *  

Cncked or l o w  cyl- 
inder cooling ~II 

b a a .  
During dimb. 

Over-bmr or RPM 
roo high. 

Fuel mirmrc roo lcsn 
dunng very hot 
.wearha 

H~s-r imd ip iaon .  
e~ther  rcnrded or 
preignition. 

Derornnon due ro too 
low ocune fuel or 
,tern above. 

Faulty cylindcr head 
tempencure gauge. 

Defective 011 cooling 
svnem. 

C o m b i ~ t l o n s  of above 

Continue openrion until 
n e n  landing if mgmc - 
u mooth:  orhcrvUe. 
reduce power to obain  
mooch engine opmdon .  
Ground check fuel 
system. 

Reduce power or open 
cowl hpr.  

Repair or replace as 
required. 

R d u c c  power or open 
cowl flaps or incrc+u 
Indicated Air Speed 

Reduce .MAP or RPM 

Enrichen rnixnrre. 

Check qninon riming. 
adjun as n e c c v  

. Fuel mimure x r  roo 
l e a  or fuel ocune roo 
low. Check mixture 
and fuel grade 

Replace lnsmrment 

Inspect and rcpau as 
required. 

Svstemaucrlly ehmi- 
nate by above srcps. 
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TABLE VllC-U. TROUBLESHOOTING CHART (canr) 
( E W C I P I E . ~ C 6 D )  

POWER PLANT 
ISSUED: 8/18/72 

Troubk 

~ k p h c  p d o n n m a  
is reduced from 
normal. 

Fuel c o ~ l m p t i o n  is 
higher rhrn normal. 

CIYC 

May be due to hat 
warha .  : 

Tired engine. or out 
of mne. 

A l r p h c  may have 
ddi t iond due 
to ndio ~rrnnr 
Ygging BN or 
flaps. out of ring. 
etc. 

M u n v e  set t m  rich. 

L d  in fuel sycun. 
Prolonged high power 

at full rich mixmrc 
Hot w a r h a .  

RcmedV 

S p e d  for the Turbo 
C o ~ c h e v i i l b c  . 

mduced 2 to 4 mph 
for 10' F NC in 
rempaanvc above 
s t a d d  day. Thu  
h b c a w  Turbo- 
chyl".  like 
mrbinn, arc h a t  
rruicivc as to per- 
foImance. 

Rep& engine as re- 
qulrcd. 

Inspect sirframe and 
repair u neccuuy. 

Dorclop pmper leaning 
technique. 

Loucc rnd repair leak. 
Reduce power and i n n  

for fuel economy 
Hot weather d l  naru- 

nlly increase fucl 
conrumption 2 ro 4 
CPH depending on 
power, leuring and 
tcmpmmre of  the air. 
This u due to Ins 
dense air for the umc  
,W. A h  it has been 
found from r m s  that 
slightly r icha mixmrc 
should he u x d  for ex- 
ucmely wrrm weather 
to maintain a lower 
head tempencure. 
This w~ll  insure good 
e n p e  life. 
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POWER PLANT 
ISSUED: 8/18/72 

Tmubk 

Oil l a k u q  out of 
m p n e  i n d u d o n  
dnin. NOTE: an 
should be d e n  
m d e n u c o i l  
n fmm imide 
utgine inlet drain. 
not on the ourside 
from -me o t b n  point 
on e w e .  

Noisy T- 
r o n t q  uumbly .  

Oil leaking out of 
exhaust piper. 

Cur 

Oil simp or  inuke 

vrlnyidckaklag 
into ioduction 
system. 

F i l ed  Turbochrger 
bnn'np md com- 
pressor d. 

T-r drain 
line m b t c d  or 
PI&. 

b a W .  

R o u a r q  unit m b b q  
b o w  u a r m l t  
of damaged kuiq. 
dirro~cd hocuin(p. 
dim accumulation on 
impeller, cubon 
buildup on ~ r b l n e  
or fomgn object 

&m. 

Badly worn or faded 
m r b o c h y l n  shafr 
oil d. 

Fouled oil prarurc 
reducing valve in 
turbo oil supplv. 

Faulty xavenger pump 
or rnrriction in 
scavenge system. 

w 
R c p u  or rcpl.cc sump 

or rrlH guide. 

Rcplv t  Turbochugn. 
NOTE: The Tuho. 
c b q a d w i l l  
b m t o b c i n v a y  
poor condition ro 
r lit oil to p u r  
tbe comprroor im- 
p k  d. 

Rcmuu for c h  flow 
or rcmovc obrrmccion 
born b e .  

R e p h e  unit. 

Rcplue unit. NOTE: 
Allovablc h f r  play is 
,017 to ,028 inch due 
to semi-flow brrr- 
ings. Allowable shaft 
uirl play ia .004 10 

,009 inch. 

- 
R e p k c  turbocharger. 

Replace valve. 

Replace pump or 
remove obsrmction 
m system. 
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SECTION Vlll 

FUEL SYSTEM 

k 2 .  Dscnpdoa. The fud ccb on the Comanche consist of nvon-neoprene blrddm which u e  contained 
in u v i t i n  in rhc f o w u d  xcdorn of the wiry. The main or  inboud cells on dl models hold a a p a c i v  of 30 
p l l o m  ach. Auxiliary ccilr on rhe PA-24-250 and PA-24-260 hold a c a p l c i ~  of IS gallons each and on the 
PA-24400. 35 gallons a c h .  Thac uc no a u x l l i  fuel ccb on rhe PA-26180. 

Fuel b mkm hom each cell through a s m n  located in the cell oudct and then onto the 
s h u r o f f ~ l m o r  nlve .  From the w t m o r  the fud u d n m  through the v d i m a r  bowl w h m  it is filtered 
and any waxer or sediment m p p d .  

The fuel pumps. both the m e  driven and the elecuic auxiliary, ddivcr fucl d k n  to the a r b u m o r  
or injector. The f u d  pumps on the cvburctor inducdon system uc connected p d e l  a d  the pump on 
the fucl injection s y n m  u c  connected in x r i a .  The fuel again h fdtercd before it e n t m  the carburetor or 
injector. 

8 4 .  R c R m o n l  Imuuedom. When n u m u y ,  for anv r m n .  to remove the fuel cell from the caw? or 
ro collapx it within the wing, it u suggcsred that the he1 cell be drained. then flushed, spnved. or rubbed 
with a light e n p e  oil. Do nor remove the fuel cell undl 24 houn have elapsed after the oil h u  been 
applied. Thh will keep the cell pliable until d v  to rciratall. 

8-5. Rrmwd. 
a. Dnin the fuel ccll. then Nrn rhe fuel selector d b e  to the sff poution. 
b. Remove the flar-herd screws from the oval cover plate on top of the wlng panel and remove phtc. 
c. Dkconnecr the fuel sender unit w i m  from the unlt. 
d. Remove the unit mounting plate bolts and washen. both at the wing panel opening and at the ccll. 

Remove the sender unit plate and gasket, being areful  when r l i d q  the phre off the drun and vent hose 
nor to damage the u ~ t  or bend rhe float arm. On the o u r b o d  cell of the PA-24400 remove :he filler 
uumblv .  

e. Ranove the screws aruching rhe accns phrc or wing fainng to the fuel cell outlet molded nlpple 
fitring. Loosen the clamp u, char the cell mav be drawn from the fuel line. 

f .  Place n p e  or  ocher prorecrlve material around rhr ccll access hole to prcvenr d u n q e  to the cell 
when rcmovlng. 

FUEL SYSTEM 
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FIGURE BZ FUEL SYSTEM SCHEMATIC 
PA-24- 180 
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CARBURETOR SYSTEM 

FIGURE 83. FUEL SYSTEM SCHEMATIC 
PA-24-250, Serial Nos. 24-105 to 24-2298 

FUEL SYSTEM 
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FIGURE 84. FUEL SYSTEM SCHEMATIC 
PA-24-250, Serial Nos. 24.2299 and up ond PA-24-260 
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FIQVIIE US. FUEL SYSTEM SCHEMATIC PA-24260 (TURBO) 

FUEL SYSTEM 
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FIGURE 86. F U E L  SYSTEM SCHEMATIC 
PA.24.400 
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FIGURE 87. BAYONET FASTENERS FIGURE M. BUTTON FASTENERS 

g. Insen the a m  between the fuel ce l l  and top of the w i n k  work outward horn the opening 
releasing the ce l l  ruppon bayonet c l i p .  (Refer t o  f i r e  8-7.) The c l i p  f i t  into componmmt 
fasteners a d  c a a  k n L a s e d  by exening prossum h w u d  ao all PA-24 series aircrak except the 
o u t b o d  cells  d the PA-24400. After releasing all u p p r  clips, rekase the lower clips. 

h. On the o u t b o d  e c l t  of the PA-244W both the bayonet c l ip  and button p i n t y p f a s t e n a s  
are used. (Refer to figure 8 4 . )  T o  d i w o ~ e c t  this  ce l l  from i ts  fastener plates. release all the 
top fasteners which are the bayonet clips. After the top has  b e n  released, reach under the ce l l  
and w a k  the pin type fasteners from their bracket p l t c r .  The frmt-outboard pin is worked out- 
ward while the aft-outboard pin is worked rearwad. The inboard f a s t e n e n  o e  a l l  worked ~nward 
toward the f u s e l a g .  The center fasteners are the  bayonet type. 

i. Fold the ce l l  neatly within the wing and remove it gently through the oval opening at the 
top  of the wmg. 

8-6. Handlinq And Storape. M e n  synthetic rubber fuel cells  are placed in service. the gmoline 
has a tendency to extract rbe plasticizer from the h r  liner of the fuel cell. This exwactim of 
plesticizer i s  not debimental ro long as gasoline remains in the fuel cell ,  inasmuch a s  the gas* 
line will act a s  a suitable plasticizer. M e n  the gasoline i s  drained hom the fuel cell ,  the plas- 
ticizing effect of the gasoline i s  lost and the inner liner of the fuel c e l l  k g m s  to dry our and 
subsequent craclung will occur. This crrcking may penetrate through the walls of the cell  after 
the  ce l l  has  been refueled. T o  prevent this  failure from affecting semiceable fuel ce l l s  which 
previously contained gasoline and are now to k s t d  for more thaa 10 days in the airplane or 
in storage, a thin coat of engine oil sharld k applied to the inner lincr of the cells. If it k- 
comes necessary to return ce l ls  to the conrractor, they should be  repackcd a s  nearly s im~la r  to 
the  origmal factmy pack a s  possible. 

a. Do notdrag or handle thefuel  cells  any more than necessary by their molded nipple fittings. 
ce l l  o p n i n g s  a attachment fittings. 

b. Store cells  a t  room :emperaturn with no more than normal humidity. 
c. Do not allow the cells  to remain any longer than possible under strong light. 

FUEL SYSTEM 
ISSUED: 8/18/72 



PIPER COMANCHE SERVICE MANUAL 

d. When st- the cells, s t= in such a manner that h i t  shipping c m t p i n m  are placed 
level a d  will not cnmh the cells. When tweuuy to n e c k  mom thm ooc hyh,  see that the con- 
ta inen M p l r e d  SQIMIY on e r h  Olhef SO a s  to pmclude m y  dmger of slipping and the sharp 
e d p  d one cm- performing mother. 

8-7. Fuel GI1 Comportment. 
a. Thoroughly c l e u  the ce l l  compartment of all f i t t inp ,  trimmings, loo.. w ~ h e n ,  bolts, or 

nuts. 
b. Rollmi df a l l  sharp edges of the fuel cell  compucent .  
c. h p e c t  the h e 1  cell componmont j u t  prior to ftml cell  inatolhtia!. 
d. Tape w e r  all  s h a p  edges md  all  rw* rivets. 

8-8. Molded Nlpple Fittings. The molded nipple fiaing is a lightweight fitting developed for 
easa in installation in cenun locstima in the 8 'me. In order to get the b s t  sewice from this 
type fitting, it is necessuy to exercise a n a i n  pmcautions at the time of installatia!. The spe- 
cific prrcautions other than the general CM in hmdling are a s  folloars: 

a. Insert the f l owtub  into the fitting until the m d  is flush with the inaide edg of the nipple. 
b. The hose clsmp must be cles? of the cad of the fitting by 1/4 imh where possible. 
c. Locate the hano c l m p  m the fabric reinforced m a  of the nipple. 
d. Tighten the hose c h p  finger-tight. Do this ooce. Do not re-tighten unless the hose clamp 

i s  loouned completely and a l lwed  to set  far 15 minmea b l a r e  re-tightening. 
e. Do n a  use sealing p u t e  or gasket compound. 
f. Apply a thin film d Simonize W a x  to metal floar tubes t o  fecilitatc installntloa and removal. 

8-9. Instmllotion. 
a.  Inspect the fuel cell  for m y  shipping a storage d a m a ~ .  
b. Check to h e  sure that the fuel cell is warm enargh to flex. Do not use shnrp tools such a s  

wrew drivers, fi les,  etc.. for instsllrion purposes. Note the t a q u e  limits for the sender unit and 
filler unit placarded on the fuel cell. 

c.  Place t a p  or another praective material over the edges of the wing cel l  access hole to 
prevent damaging the cell. Note the location of each cell fastener bracket. and on the outboard 
cell  of the PA-24400 the direction the button pin fastener must be drawn to secure it to its 
bracket. Fold the cell  with f~ s t ene r s  attwhed, insert it through the wing opening and unfotd. 

NOTE 

Do n a  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 rhe center under side of the ceil. working toward each 
end. inserting rhe nipple fitting through the wing and finishing at the top access hole. Earlvfuel 
cells have locating tabs attached to the inside of the cells. By grippmg these tabs, the l a a r ~ o n .  
installation and checking of the iastener to their brackets may h? 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 fmal 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 andlor filler unit with its gasket and install the vent and drain hoses. Align 
the bolt holes and insert all bolts before tightening. Toque 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-IOa. Check and Adjustment of Fuel Quantity Indicating System. 

I NOTE 

1 The fuel quantity values in the following procedure include unusable fuel. 

a. General Checks of System, 
1 .  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 11.) 

2. Level the airplane longitudinally and laterally. (Refer to Leveling. Section 11.) 
3. Connect a 14-volt power supply to the ailplane 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 

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 I positions. 
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 
quantity pointer should align with any part of the onequarter full gauge index. 

1 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-lob.) 
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 a m  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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4. After the sender has been adjusted, check for the proper amount of resistance by the following 
procedure: 

(a) Connect an ohmmeter to the sender unit. 

1 (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 fluctuation 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. Gaugecheck 

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. 

FUEL SYSTEM Revised: 8/15/98 
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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 elecrrical system of the airplane. 
(c) Operate the power supply and ascertain the gauge indicates one-half full. 
(d) Repeat the procedure using a 3(rohm resistor which should cause the gauge to indicate full. 
(e) If the gauge does not indicate properiy, it should be replaced. 

8-lob. Removal of Fuel Sender. 

a. Remove screws attaching the oval cover plate to the top of the wing. 
b. Disconnect electrical leads from the sender unit. 
c. Remove screws and washers attaching sender to mounting plate and remove sender. 

8-10c. Installation of Fuel Sender. 

a. Place the sender unit gasket on mounting plate and install sender. 
b. Secure sender to mounting plate with washers and screws. 
c. Connect electrical leads to sender. 
d. Install cover plate and secure with screws. 

8- 11. Repair of Fuel Cell. 

CAUTION 

No repairs are to 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 larger 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 a blunt h u u m m t ,  roll a pmsa the patch t o  the cemented area a d  roll a pess it d m  
a half-inch to an inch azou at  a Lime a0 n nd t o  hap  ait bat- patch and call. Lay a 5& 
pcund shot bag over pach which is p r o t e e d  by s pime of Holland Cloth to pnvem sticking. 
Weight abauld not ba r w d  f a  6 houn. 

7. Seal coat edge d p r c h  1/2 inch with m e  coat d U.S. Rubber Co. 3230 or Minnesota 
W i n g  Co. ECb78 cameat ad &a the aa lan t  to dry thaou*ly. 

b. b i d e d  Cell. 
1. Afm the damaged m a  haa b w n  patched on the outside of the cell  md  the mpak a- 

lowed to s tmd  a minimum of 6 houn, the cell  u then mady to have the patch applied on the 
inside of the cell. 

2. L ib t l y  .nd thaoulhly buff a piece of c u d  U.S. Rubber Co. 5200/87 u y l a  sardwich 
material lmrge enough to cover damage at b a s t  2 khu fm cut in any dinction. Wash buffing 
dust off patch with M d y l  Ethyl Ketone solution (U.S. Robber Co. 3339). 

3. Cement buffed side of path witb two coats of b l r k  d b n  cement. U.S. R u b h  Co. 
3230 a J l i ~ e s o t a  Mining Co. EC-678. and allow em3 coat to dry 10 to 15 minuter. 

4. Buff m l l  m a  to be patched lightly and thoroughly with fine emery clorh and then w ~ h  
off buffin8 dust with Methyl Ethyl K e t a e  so lu t i a  (U.S. Rubber Co. 3339). 

5. Cmt  buffed ame with two coats of h l r k  mbkr cemem, U.S. Rubber Co. 3230 or Yinne- 
s a a  Mining Co. EC678. and allow each coat to d y  10 to 15 minutes. 

6. Freshen cemented area of pacb  .nd cemented m a  of cell with Methyl Ethyl Ketone 
s o h t i a r  (U.S. Rubbar Co. 3239). 

7. While sti l l  tacky. apply e d p  of patch to e d p  of cemented u c a ,  centering patch over 
cut in cell. With a roller or blunt instrument, roll or w s a  the patch t o  the cemented area on the 
celL Hold part of patch off the cemented area and roll a Fess it down a half-inch to an i ~ c h a t  
a time s o  M n d  to trap air between patch and cell. Apply 50pound shot bag to repaired w a  and 
do  not disturb fa 6 houra. 

8. Seal coat patch and 1/2 inch from edge of patch witb two coats of U.S. Rubber Co. 
3230 or Mimeaote Mining Co. EC-678 cement. Allow the f i n t  coat to dry 15 minutes 5 more and 
the s a d  cost to dry 12 hours a more so  that when the cell  i s  in i t s  folded or originalpmition 
the patch area will n a  n ick  to ocher amam of the cell. Wipe patch and cemented area lightly with 
number 10 oil. 

c. Scuffed Fabric. 
1. Buff pno surrounding ocdfed fabric. 
2. Wash buffing dust from m a  with 3339 solutim. 
3. Apply two cants d U.S. Rubber Co. 3230 a Minnesota Mining Co. EC-678 cement to 

the buffed area. allowing 10 minutes drying timc berween coats. 

8-13. Ramoval Of Fuel k l m c t a  VaIv*s, Removal of the he1  valve on all models of Cmanche 
aircraft are basically the same. 

a. Drain fuel from &e fuel c e l k .  
b. Remove the fuel rekc tor  valve handle. 
c. Remove the vrews securing the fuel valve protector plate and remove plate. If place is 

wired with selector switches. bring the plate straight up, being careful not to damage the switches 
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C.74 

1 VALVE CAP 
2 CRUSH WASHER 

I 
3 "0'. RING 

10 4 WASHER 

5 SPRING 
6 BRASS WASHER 
7 POSITION WASHER 
B VALVE STEM 
9 PIN 

10 PLUG C C C K  ! -_I 11 VALVE BODY 

FIGURE 8-11. THREE POSITION FLEL VALVE PA-24-180 A N D  PA-24-210 

and disconnect the wiring 
d Remote the floor carpet and floor panel covering the selector 
e Disconnect the fuel lines 
f Remoxe the screws securing the valve mounting plate. The forward screwsaresecured by nuts while 

the 'aft screws are secured b! plate nuts Remove the \alve from the aircraft 

X:I9 Servicing Three Position Fuel Valve. (PA-24-180 and PA-24-2501 The three position valve should be 
serviced e\er! 400 hours or when there i s  an ind~cation of valve b ind~ng  The binding o f  this valve [refer to 
Figure 8-1 1) i s  caused b! fuel coming i n  contact with the plug and gradually removing the f i lm of lubricant: 
presence of foreign material or the use of improper lubricants 

a With the \alve removed f rom the aircraft. remove the bal\e cap (1) and interior parts 
b Inspect the position washer (7) inner perimeter surface for indications o f  wear: should this be 

evident. replace washer 
c. Check the condition o f  plug cock (81 and valve bod! I I I )  for scored surfaces The surface\. i f  not 

badly scored. ma! be conditioned by lapping with a fine polishingcompound Cleanawayall compound after 
lapping 11' plug cock wil l  not seat properly or i f  scoring remains evident. the valve should be replaced. 

d. Check the condition o f  the valve stem in  the area where the "0" r ing(2) seats. Should the stem be 
worn or damaged so that the "0" ring will not seal. replace the valve. 

e With a IOx magnifying glass. inspect the balve plug cock for cracks. I f  cracks are visible. replace 
Lalye 

f. Clean the \alve of al l  foreign matter. lubricate the dr!. plug w i ~ h  a light fi lm o f  MIL-G-6012. 
(Type I )  grease. turn the plug several times in  i t s  seat and wipe off any excess lubricant in the plug cock and 
valve ports. Lubricate position washer with a light f i lm of MIL-G-6012 (Type I )  grease. Reassemble the \alve 
u i t h  a nea "0" ring 

' a  REVISED: 11/1/82 FL:EL SYSTEM 
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g Rotate fuel selector to check for smooth operation and to insure proper seating in detent positions 
h. Before reinstalling [he valve. it should be checked for leaksand correct operation using 50 PSI a 

pressure 

NOTE 

If valve is submerged in water for test. insure all water is removed 

( i. After reinstallation of valbe. check operation and for fuel leaks. 

8-15. Servicing Five Position Fuel Vnl\e (Hoof). (PA-24-250 and PA-24-260) \ormall!. the five position 
valve need only be serbiced when there are indications of binding or leakage around the valve shaft ( I .  
Figure 8-12). at the mating surface of the upper val\e 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 "0" rings will 
usually correct this condition 

a .  With the valve assembly remobed from the aircraft. remove the safety wire and disassemble the 
valbe assembly 

b Check the shaft hole of the vaI\e body (10) wherethe"O"ring(2) makescontactsfor roughness that 
might damage the "0" ring Polish the hole surface to remove an!, roughness. 

REVISED: 11/1/82 
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1 V U V E  S W  7 BUL SPRING 
2 " 0  RING 8 CHECK BUL 

12 swrrcn 
13 DRAIN SHAFl 

FIGURE air FIVE p o s l n m  FUEL VALVE FIGURE att FUEL VALVE AND FILTER 
PA-24-250 and PA-24.260 P)c244W 

r Axeruin Ehu the valw p L u  (4) is not wuped and the phte nvfvc mrvd ehe &rCr side u not 
~ r c d , d l ~ O - n n g m b e ~ .  

d hpecc the plate dcrcnr~ bdl ( 8 )  and rpriq (7) to deramine that tbc bdl rill o p e n u  properly in 
the plate de rmu  

e. Lubricate rhc 0-ringr wirh ensine oil. -ble the d v c  and ufy. 

8-16. Scniebg Fud Vdve (Airtarre M h i a u ) .  (PA-2C400) The fucl valve (Figwe 8-13 on tbe 
PA-24-400 is a combination fud &a and wlecror waive. Semi&# cbe fuel s m i n u  will be daaibed in 
P w p h  8-22. 

1 a When it is b d i ~ e d  rb.t fud is l a k q  rhmryh rhe nhc. din m y  be lodged in a nlvc  pon 
b m u n  chc& bdl and = The fuel sysem sbould be Elusbed (refa to Pvrs rph  8-18). 

8-17. W o n  Of F d  Wccta Valve. Before inrplliag rhc x l m o r  n lvc  ucmah that firrlngs are 
properly positioned md hpllled. Do not om ngbm upmd firdng~ u this may h l g e  the valve 
housing. Vdva  with m q h r  t h d  type fimngs. with 0-riq urlr. ughtm locknur w, r h . c  the 0-9 scab 
on the non-thmdcd pornon of the fi-. 

a A d  the d e n o r  waive to iu  mounting bnckec and rhe bnckct and n l v c  to the air& 
b. A m c h  the fuel lina to the nln fim. Add enough fuel ro a c h  cell to dnmninc that rhae ir no 

fuel I&. 
c. R e i d  the floor pvld and orper 

FUEL SYSTEM REVISED: 6/25/76 
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I 
d I f  fuel selector switches are installed. connect wiring and carefully slide the main switch ( I? .  Figu 

8-1 2 o r  8- 1.3) on the v a h e  shaft ( I )  Should the main switch fit loose on the valve shaft. shim the flat of 
switch hole with 1 4 x 7 lh pressure sensitibe adhesibe tape ( I  I ) .  Spec. PPP-T-609. Type Ill .  Class I. @ 

e Reinstall the selector handle and rotate it through its various positions. at the same time flushing 
the fuel lines 

8- 18. Cleaning The Fuel System. 
a T o  flush fuel tanks and selector valxe. 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 i t  

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 upand removeany dirt. Repeat this procedure for each tank. 

c When all tanks are flushed. clean the filter assembly. 

8- 19 Fuel Strainers. 

8-20 Fuel Strainer. (PA-24-180 and PA-24-250. Serial Nos 24-1 to 24-2\74, 24-2176 to 24-2298) The 
fuel bowl and strainer is reached through an access door located under the right forward section of the 
fuselage 

a Close the fuel selector \ a l \ e  
b Loosen and swing the bowl bail up so that the bowl may be removed 
c Remove the bowl gasket. clean the filter screen and check for damage I f  the screen is punctured 

or  the wire ma! be fraying from the screen. it should be replaced. Check the quick drain. i f  i t  has been leaking 
the "0" ring should be replaced 

d Reinstall the screen. a new gasket. bowl and secure the bail. Safety the bail nut and the bail 

8-21 Fuel Strniner. (PA-24-180 and PA-24-250. Serial Sos.  24-2175. 24-2299 and up and PA-24-260) 
a Close the fuel selector \ a l \ e  
b T o  remove the fuel strainer and sediment bowl. remove the panel at the bottom of the fuselage 
c Loosen the screu securing the bowl clamp. remo\e the clamp and boul  I f  it  is intended to reuse the 

combination screen and bowl seal. be careful not to damage the gasket when separating the boul  from its 
housing 

d Clean the bowl. check the drain valbe "0" ring. release snap ring securing the screen and clean 
screen Check the screen and seal (or damage 

e Reinst;~ll the screen and ascertain that the snap ring is secure, Install the boul. secure and safer! 
Turn the fuel \alve on and determine that the boul  seal is not leaking. 

f Position fuel drain hose and secure the fuselage panel. 
e To remo\e the strainer assembly. reach through the drain lever access hole in the floor panel. 

disconnect fuel lines. remo\e the screws securing the bowl and lower through the access panel in the bottom 
of the fuselage 

Revised: 1111 182 
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8-22. Fuel Strainor. (PA-24400) The  fuel 
s t ra imr a d  fuel s e l e a u  M ooe uuit. with 
the straimr assembly making up the lower 
poltion of the unit. 

a. Close the fuel s e l e d u  valve. 
b. T o  c k m  ~ l l d  i m p a t  the filter. remove 

the access paael located at  the banom of the 
fuselage. 

c. Remon the scmws seeruing the fuel 
bowl snd repmate the bowl from i ts  housing. 

d. Remove filter disc assembly from center 
stem by canpressing filter retainer s p i n g  l a d  
removing filter r e t s ina  wader .  (Refer to fig- 
ure 8-14 I 

e. Clean the filter by plugging o p n  ends 
of filter disc with stoppers t o  prevent dirt from 
entering. Wash ch disc with scetme.  gasoline. 
c a b o n  tetrachloride. trichloroethy i m e a  Bendu 
c lemer .  Heavy lint cu dust deposits may be 
removed from disc  with a soh bristle p i n t  
brush. 

. f. Drain or blow off c k s n i n g  fluid .ad re- FiQURE bl( FUEL STRAINER 
, m o n  stoppers. lnapect bowl gasket and m- DISASSEMBLED, PA-24.400 

place if necessary. 
g. Reinstall filter d isc  assembly, s u s i l r r  bowl, drain h a e  and fuselage panel. 

8-23. Fuel Strainer, Bendir Plunger Pump. (PA-24-180. PA-24-250 and PA-24-260 wirh car- 
buretor induction.) 

a. Remove the safety wire securing the bdtom cover a d  with a wrench. r e l e ~ s e  the cover 
Elom the pump body. 

b. Remwe the filter, the magpet which may k port a =&ate from the  cover and gasket. 
c .  Wash the filter with solvent and blow a t  d i n  a d  solvent with air pressure. Inspect the 

cover gasket and replace if deteriorated. 
d. For infamation on funher servicing of the pump refer to pmagrsph 8-24. 
e. Reinstall filter, magnet and cover k i n g  careful not to damage the filter a g o k e t .  Safety 

the cover a d  operate the pump to check for leakage. 

8-24. Fuel Pumps. 

8-25. Rarnwol And R*plac*ment. The  electrrc fuel pmp(s )  for the PA-24-180 and PA-24-250 
w~ch carburetor ~ d u c t ~ o n  are located w ~ t h m  the e n e n e  compartment, attached to the lower r~gh t  
portron of the motor mount, The pump(s) for the PA-24-250 wrth fuel inlectlon. PA-24-260 and 
PA-24-400 are located by removlng the right forward most floor panel w~thln the fuselage. 

a. All pumps may k removed from the alrcrah m approx~mately the same manner m c e  access 

FUEL SYSTEM 
ISSUED: 811 8172 
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i s  p ined .  
b. Turn the fuel  selector valve to the off pos i t im.  
c. Disconnect fuel lines and e k ~ i c a l  l e d .  
d. Remow the bolt. aecuring the pump(s) m d  remove from aircraft. Do not allow d i n  a for- 

eign matter t o  enter the o m  fuel  l i n a .  
e. To install fuel  pump(s). secure to che mounting bracket of the aircraft. 
f .  Check the fuel  l ines  and pump(.) that no d in  has  entered the fuel system. Connect th; fuel  

lines m d  elocuical  lead. Ascertain that esch pump haa a good ground. 
g Turn on the maater switch. pump switch and o p o  the line on the outside d the pump to 

purge my air. Resecure the l ine m d  check fa fuel l e a k .  
h. O p r a t e  the e n m e  fa a short time and then clean the i n k t  screen to the carburetor or 

injector. 

0-26. Fuel Pump, Bendix Plungmr T y p .  (PA-24-180. PA-24-250 m d  PA-24-260 with carburetor 
.:duction.) There  -pa are designed with a solenoid, which when energized Dctivates a hollow 
plunger. The plunger stroke i s  controlled by a s e t  d interrupting pamts in the electrical circuit 
and a calibrated plunger spring. The interrupter system ia sealed in gas  atmaphere.  If m y  of 
the electrical compmems b e c o w  inopta t ive ,  the complete pump must k replaced. 

Field service i s  l i m i t d  to the extent of cleaning rhe ba tom cover. filter scroen. plunger 
tube and plunger assembly. Ch the PA-24-180 and PA-24-250 mkcraft, pump internal parts differ 
with the early style (refer to figure 8-15) and the late style (refer to figure 6-16). On the PA-24-260 
only the late style p m p  i s  used. 

1. Early Plunger Pump. (Refer to Figure 8-15,) 
a. T o  s e w i c e  the early pump, detach from the aircraft and remove the bottom cover (1) and 

filter s c m m  (4) a s  explained in pnragnph 8-22. 
b. Disassemble the plunger spring cup (8) by removing the three screws (3) securing the 

cup. Gently touch the plast ic cup valve (5) with your finger. if it i s  free, do not remove the valve 
spring. Do not apply air pressure to tb is  assembly. Use long nose pliers to replace valve as- 
sembly if it fa l l s  cut of the cup. It will click when the assembly i s  p m p r l y  seated. 

c .  Pull the plunger sprlng (9) and plun-r assembly (10) from the pump with your fingers. 
Do not drop or mutdate the plunger. The buffer spring and valve (7) must not be removed from the 
plunger. Wash the plunger assembly in gasoline a a reliable solvent. If it does not wash clean 
a if there are any rough spots.  gently dress with crocus cloth. 

d. Shake the plunger assembly a d  listen for click t o  indicate valve anion.  If valve is not 
free, replilce plunger assembly. Slosh the pump assembly in gasoline or a solvent. Swab the tube 
with a cloth wrapped st ick 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 d lowering the plunger in the tube. It should move ireely 
wlthout any tendency to stick. A click will be h e a d  eoch time the plunger approaches the top of 
tube. If the click cannot be heard. t5e in-errupter assembly i s  not functionmg properly. Replace 
the pump. T o  iinish the reassembly, install the plunger sprrng cup gasket (use a new one) and 
the plunger sprlng cup. D n w  the screws to a snug f i t ,  but not over tight. Be sure the cuo is not 
cocked to prevent the plunger from binding in the t u b .  

f .  P lacethe  iilter screen around the bottom cover magnet, twist the cover wrth your fingers 
and carefully guide the screen u o d  the ~ l u n g e r  spring cup. The screen must f i t  snugly at 50th 
ends. Do not pinch or disto? the screen. Install h e  cover and safety. Install on aucraf: and 

FUEL SYSTEM 
ISSUED: 8/18/72 
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FIGLrRE 8-15. BENDIX PLUNGER FUEL P U M P  (EARLY) 
check for leakage 

CAUTION 

.. D o  not tamper with seal at center of mounting bracket at side of 
-. pump as i t  retalns the dry pas. which surrounds the electric system. 

in the upper portion of the pump 

FIGLrRE 8-16. BENDIX PLUNGER FUEL PUMP (LATE) 

ISSUED: 8/18/72 F1:EL SYSTEM 
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2. b t e  Plunger Pump. (Refer to Fisurc 8-16,) 
a. Detach pump fmm the airmft  m d  m o v e  the b o m m  ma (1). gasket (2) ud r i l ta (4). 
b. Remove the rcmitwr spring (5) fmm che plurger tube (11) udng h n  nore plierr m sp rad  m d  

rcmove en& of mriner fmm tube. Then r m w e  w u h a  (6). "0" ti! uJ (7). orp d v c  (8). plunger spring 
(9) and plunger (10) from tube (11). 

c. Wuh parn in d a n i n g  solvent and blow out with air prratrr .  If p luqe r  d o a  not Nh d a n  
or  if t h a c  arc my mush spou p t l y  c l a n  ~ r f a c e  wirh c r o w  cloth. S l d  the pump astmblv in c l a n q  
solvent. Swab che inside of the tube with 1 d o h  m p p c d  around a mck m d  blow out with .ir pramre. 

d. To revvmble the pump. inwn the plunger urembiv (10) in the tube with the buffer spring 
end fim. Check Fit by slowly raising and lowering the plunser in the tube. It shculd m w c  freely without 
m v  tendency to nick. If a dick a n n o t  be hard .  rhe i n u ~ p t a  assembly u not functioning properly in 
which uw the pump should be replaced. 

e. To complete the assembly, i n d  rhe p l u q a  spring (9). cup valve (8). "0" ring d ( 7 )  and 
wuher (6). Compress spring (9) md uvmble  rminer  (5 )  with en& of retainer in side holes of tube (11). 
R n n d  filter, cover gasket. mqne t  and cover. Safery m d  i n 4  on airmft. Check for fud i d a g e .  

6-27. Check ( P l u n ~  T y p  Pump). To check the rcsistmce of the pump, connect an ohmmeter 
to the l a d  wire of the pump m d  the pump body. A reding of 4.87 to 6.4 o h m  for a 12 volt pump should 
be obtained. 

6-28. Javicktg Of Fud  P u m p  Bmdix Modd Nor. 480 518-1.480 328 & 480 333. 
1. Dacn?rion and Genml Informarion 

a. T h a e  arc vme type positive displacement pump. driven bv 12 volt DC moton. Each model 
has a built-in pressure relief nlve which functions to bvpas  fuel. via ~nterml  pasqcs. to the inlet port. The 
motor dnves the pump through a rubber coupling. A "Live" shaft s d  u in the pump section of the 
uumblv.  

b Field x ~ c i n g  con& of rcphc~ng the following p u n  as required: Cover Gasket (1 3). Shaft 
Seal (12). Coupling (2). ,Motor Casket (11) and ,Motor (I). Refer to Pam G t d o g  for replacement part 
numbm. 

c. If a pump is removed because of fuel leakage. the o u d d e  of rhe pump and run the pump 
on the bench w~rh  mt fluid to determine if ieakqe u from rhe cover gasket or the shaft url. 

2. Cover Gasket Replacemenr (Refer to Figure 8-17.) 
a. .Mark the posidon of the cover with a smbe  mark. Remove the q h t  cover screws (10) m d  the 

cover (9). The spring (8) m d  p r m r e  plate ( 7 )  are now loox and may be set aside. There is no need to 
remove any van- (6). use c u e  to amire that none are loa.  Remove the cover gasket (13) and d l  mces  of 
rhu gasket from scaling surfaces on the cover and housing vwmbly ( 3 ) .  

b Reassemble the pump u s q  a new Cover Guket (13). The gasket Bould drop over :he 
houang insert (4). Note char the spring ( 8 )  and pressure plate (7 )  must be located in thclr respective 
counterborn in the cover (9) u the cover pulled down by the screws (10). Be sure the cover is lnsullcd in 
its original posir~on. (With the cover l n d l e d  correcdv, the can word "Bendix" on the cover mll be on a 
dugond with the "B" nearest the oudet). Torque the cover x r e w  (10) In oppoute pu- to between 25 and 
35 in. Ibs. 

3 .Motor Replacement. 
a. Remove the two motor nuu (14). the motor (1).  the motor puker (1 1) and the coupling ( 2 ) .  

If there IS a felt cvlinder in the coupling end of the hounng assembly, remove thu felt cylindcr and discard 
I t .  

FUEL SYSTEM 
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b. l ~ p m  the coupling (2). U x  a ncv c o u p l i  if the old one a p p n  detcrionted. 
c. R e u w b l e  the pump w i ~ h  a new motor gasket (11) and a new momr if required. Ttghtcn the 

moror MU (14) juac snug. Be sure the coupliq (2) e*p(ler borh the pump shaft and rhc moror shaft. 
d. Run the pump at free delivery n t h  tea fluid. U x  aa ammeter to masure motor current. Tap 

moror to position it so that e u m t  u a minimum. Tphten mowr nuts to appmximauly 15 in. Ibs. T a  
pump u damibed in p y y n p h  5: the 24-hour rumn may k omirrcd. 

4. Sh& S a l  Rephcemenr 
i Remove moror and urocLtcd p u n  u d a a i i  in k c d o n  3. Remove ewer and associated 

pans u described in pvrgnph 2. Remove the q h t  n n a  (6) with a r c  to avoid d&eqing them. 
b. If a r e a h i q  tin# u found on the pump m o r e  thn m d ~  suitable p l i m  and discard the 

ring. Push rhc roror u v m b l v  out of the pump. Remwe rhe hnving in- (4). nodm iu position. Using a 
.W to .41 d i e t e r .  flat faced bnr r  dritr and u b o r  press, prnr  rhe s h l h  u+l (12) our of the housing ( 3 ) .  
U x  care to avoid dam- the b m i q  mrfua. Pam nuy n w  k ~ h e d  in a mild solvent 

c. Applv a thin uniform c o a q  of "John Cnne  Pludc Lnd S a l  No. 2" to the outside diameter 
of a new sh lh  seal (12). (This url m y  k a differrat type than file one which wrr in the pump.) With the 
cover end of the housing m b l v  on a 'd surface. uu a 15/16 diameta flat faced bnrs  drifr in an arbor 
p r a r  to prnr the shaft d ( l 2 )  home in .he h o w  d l y  (3 ) .  

d. Placc the i m o n  tool ( F i p r e  8-17> over the end of the roror m b l v  (5). Use motor oil 
to lubricate the end of the -on tool and the ah& 4. Push m d  mot the rotor +rrcmblv into rhe 
housing uxmbly.  l n d  the houaing invrr ( 4 ) .  l r d  rhe ma (6) ndius end away from center. l r u r d  
the covn m d  assoelred puts per p n e n p h  2. Remwe i n m i o n  tool. then i n s d l  the motor and associated 
pvr r  p n  S e n ~ o n  3. Run in and t m  u docribed in p l n s n p h  5. 

5. Pcrfomunce Requimnenu For Motor Driven Fuel Pumps. 
a. Genml ;  

1. Test fud to be ododcn m i n d  s p m u  s p c d ~ c  p v i r y  76, vixosiy 1.0 a @ iB°F. 
. - .. 2. Pump s h d  be marnted with the motor hotizond. 
T 3. T a r  stmd to obtain a minimum length of 318 I.D. rubing to minimize ramicnon to fuel 

flow. - 4. 14 volts D.C. of the proper p o l u i y  shall be used throughout. 
b. Requiremenu: 

1. Pump ro be run for 24 houn at 14 volu :vith rmncred ouder. 
2. Run pump unnl d air is removed from the syrrem. . 
3. Rcsrricr fuel flow complerelv. 

--- r ~ o d d  No. I Flow 
~ - - ~-~ 

480 518-1 or 480 528 
480 533 

FUEL SYSTEM 
ISSUED: 8/18/72 

4. Check for leakage i t  seal. cover guker and through cunnps. 
5. R n m c r  flow u follows: 

15 psi 
20 psi 

1 
Amperes 

6 5 m u .  
10. mar. 

Yodd No. 

480 518-1 or 480 528 
480 533 

6. Observe for undue noise during all phuer of ca l~bnr~on .  Excessive noix shall be cause for 
rejecnon. 

Shutoff Rtwure 

25 psi max. 
40 PSI max. 

45 gph mln. 
85 gph min. 

- 

5 5 mrr .  
7.5 max. 
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FIGURE 817. EXPLOOEO VIEW BENOlX ROTARY FUEL PUMP 

- 1  
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1. C w P L I n  

0.29. Fuel Pump Rnnve Check. 
1. Carburetor Induction Svnem. 

a. The engine driven pump and the elecuic pump($) may be checked by using rhe prtrrure gage 
in the insrrumcnt panel or connecting a gage to the inlet of the carbumor. 

b. Check the opention of the engine driven pump with the engine openting from low rhnr high 
rpm and the elecuic pump off. 

c. The electric fud pump p r a m  nuv be checked with the e n p c  shur down and the elecmc 
pump on. 

d. A pmsum reading for engine driven and elecrric pumps on ~ 5 e  0.360 and 0-5W en@nn 
should not be under 0.5 pounds nor over 6 pounds. lnth a desired pressure of 3 pounds. 

2. Fuel Injection Svaem. 
a. Fud pressurn of the e y i n c  driven pump and rlccrric pump mav be taken bv connecting 1 

p m r e  p g e  t o  the fuel line, at the inlet to the engine dnven pump and ac the ~nlcr to the injecror. 
openting the eyrie and o b k y  the prosure readings u given in Table VI11-I. The e l u m c  h e l  pump 
mum be operated at approximately 14 volu, therefore with the e q n e  opmting sr idle. ruatulce  of  one 
cell from another barrerv connmed in Icrin m v  be neccssay to bring the v o l w ~ c  UD to 14 volts. 

a. "UIII . U . I S L T  
a. nou81n m a s # w  
s. m 0 1 m  ... 1l.L. 
1. ...I 
7 .  I l I lUI PLATS 
1. 1 1 1 1 n  
9. C W l I  

80. C D I I .  lC..W 
1 1 .  1=0. a11111 
1: .  1a.n *I.& 

13. C W l I  ...Ill 
1 1 .  YOTO. .VIS 
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C . 0  

D I A Y I T I ~ I  1 0  1. COICIWI . IC W11m11 . 0 0 1  TOTAL I I O I C l l m  I U m  O U I .  

s m ~ . ~  AM ~OLISI  D Y I ~ ~ O ~  DIAYIIIIS. 

m o ~ o n  ~ u r m m ~ v  omsrnr#ord TOOL 
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bM. Elcmie Fuel Pump. Duka. (PA-Z+UO md P A - Z P W  with hn l  injected cams). 
The D u k a  electric fuel pump hu replaced the Bcndix Model for use on the PA-2&25O m d  PA-24-260 
airraf t  with fuel injected engines. It u a scaled unit and is therefore non-serviceable. 

8-31. Removal a d  lmtalbrioa of Ll&e Fuel Pump. The electric fuel pumps on the PA-24-250 and 
PA-24-2W aimaft with fuel injectionare located by removing the right forward-most f lwrpmel w k h  
the fuschgc. To remove the pump. proceed as follows: 

NOTE 

When removing fuel pump from aircraft. cap all fuel lines to prevent 
possible contamination of fuel system 

a. Turn fuel selector valve to the OFF position. 
b. Remove the fuel l ina from the pump and d i i o n n m  tb. rlectrial leads 
c. Looxn the chmp which secures the fuel pump to the aircraft. 

NOTE 

Do not attempt to disassemble or repair fuel pump. If the pump is 
defective. obtain a replacemrnt 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 VIII-l 

POWER REQUIREMENTS: 
Nominal 12 V.D.C. 
Range 10 m 14 V D.C. 
*mpnr.pe 5.0 m u .  

RATING. 
X) p.0.h. at 14 mi 

BY.PASS PRESSURE DROP 
35 0 1  mar  at 40 p.0.h 

NO-FLOW PRESSURE 
25 -I m u .  - 

Soaificm~om. Duke 
Modal 4 1 4 0 M 2 1 8  Elmrlc Fuel 

Pump 

FUEL SYSTEM 
ADDED: 9/10/79 
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ROW G.P H. 

ROW VERSUS PRESSURE AT 
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I TABLE Ym-Ul. PUMP PRESSURES (FUEL INJECTION) 

) 8-32. Engin. Rimer System (Corbureta Induction). T h e  engine primer system cons is t s  .: n hand 
operated primer pump, supply lines i a d  primer jets. F u e l  far the  priming system is taken irom the 
main fuel h e  a t  the fuel strainer a early mdek or the  fuel  l ine k t w e e n  the fuel strainer and 
electric h e 1  pump on later models. Fuel  i s  directed through the pump, supply lines and on to the 
jets  located at the induction port of a l l  cylinders. except  the le f t  mar. !,famtenancc to  the system 
is unnexssa ry ,  except  a t  engine overhaul or when i r r e p l a r  starting is encountered, caused by 
one a more jets  k i n g  plugged and/or the primer pnmp i s  dirty a lealung. 

- 
Engine 

At inlet t o  e n y l e  driven pump. 

Electric prmp on (14 volts) 
Electric plmp off 

At inlet t o  injector 

Electric plmp off 
(Operating r u n e )  

\ 8-33. Prime Pump. 
a.  To  check the  flow of the pump, disconnect the supply Line within the engine compsrtment 

r h e r r  the line divides to go to the  left n d  right cylinders. Operate the pump, sufficient fue l  
should flow to  supply aU jets  n d  is determined only by the  amount of pressure exerted on the 
pump b o b .  When operating the knob, check for 
leakage around the piston. 

b. The  pump should be removed from the 
aircraft for servicing. Th i s  i s  accomplished by \ I  / I  I 
disconnecting the supply l ines a t  the pump. 
:oosin: the lock nut from behind the p n e l .  
turning OK the face nut. withdrawing the piston 
from the pump bcdy and removing the pump 
from he panel. 

c. Further disassemble the pump and c lean  
with solvent to remove built up foreign &- 
posits. hscerc3:~ that the two check balls  are 
free to o p r a t c  ad sea t  properly. Replace the 
piston "0" rings and lubricate with motor oil 
before inserting into pump bcdy. If exces s  
pump wear i s  indicated. replace. 

d .  To check the  pump operation before re- 
installing. s s e m b l e ,  immerse in gasoline and 
pump several t imes to  ascertain p o p r  oper- 
ation. 

IO-64O-C. -0. -N 

*35 psi (mu;) 
-2 psi (min.) 

14 p r i  to 45 p i  

>.  CllCl I * L L  1. 110 .  -1" 

I .  ,.LL ,..I.G P .  SUM. ..*OLE 

1. .c~.1*r" lC.C. 10. ' L C I  .U1 

.. ..0.. . I * O S  I I .  *.,rc" 
I. C I L I " 0 L .  I Z .  L O C I  .I"- 

6 .  I I A L I I T  1..110 :1. I T 1 L I . G  .?" 

7 .  ..,I,* 

FIGURE 818 PRIMER PUMP 
(CARBURETOR INDUCTION SYSTEM) 

10-720-A 

4 0  p (mu.) 
4 pm (min.) 

18 p i  to  40 psi 
U pi min. for idle 

.I 

F U E L  SYSTEM 



PIPER COMANCHE SERVICE MANUAL 

e To reinstall pump. insert the pump body through the panel. install the piston assembly and stcur 
the face nut.  Position the pump and secure the locknut behind the panel Connect the supply lines. 

8-14. Prime Jets. 
a T o  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 T o  clean the jet. soak in a carbon remover solution long enough to loosen any dirt and blou clean 

ui th air pressure D o  not use sharp objects or  wire brush to clean the jet tube 
c. Install the jet finger tight t o  assure that the threads ar: not crossed and then torque 60 to 125 

inch-pounds Align and install the fuel supply lines. tighten t o  a rnug fit. 

NOTE 

Should further fuel stoppage of the primer system exist. check the 
supply lines for stoppage. bent or  collapsed walls 

8-15 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 

8-16 Troubleshooting. Troubles peculiar to the Comanche fuel system are listed in Table \ 'Il l-IV 
along with their probable causes and suggested remedies When troubleshooting. check from the fue 
supply to the items affected. I f  no trouble i, found by this method. the trouble probably exists insi 4 individual pieces of equipment. the! ma! then be removed from the aircraft and a n  identical unit o 
units. tested and knonn 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 may be found in 
Section IX. Electrical System 
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1 TABLE VIII-IV. FUEL SYSTEM TROUBLESHOOTING 

FUEL SYSTEM 

T r u b l e  

Fael g q e  fails  to  Indicate. 

Fuel gage indicates full 
a h a  anLs srr not full. 

No fuel pessue indication. 

P ~ s s s u r e  low a pressure 
surges. 

Unidentified leak. 

Fuel valve leaks. 

C a m e  

B d m  wiriag. 

Gage not operating. 

Float pueially a completely 
filled with fuel. 

Circuit b m a b r  out. 

Selec ta  switch inoperative. 

Incomplete g d .  

Fuel valve smck. 

No fuel in t a b .  

Defective fuel p m p .  

Defective gage. 

Obstruction in inlet side of 
Pump. 

Faulty bypass valve. 

Faulty diaphragm. 

Fuel lines dnmaged or 
improperly installed. 

Worn C-rmgs. 

R e d y  

Check and r r p r l .  

i t e p l r e .  

Replaca float. 

R e a u  md check. 

Repair or replace. 

Cheek paaad  cmocctions 
at fuel unnrmitter in 
wings. 

Check valve. 

Check fuel, f i l l .  

Check pump fa pressure 
build up. Check diaphragm 
and relief valves in engine 
p p .  Check for o b s w c -  
ti- in electric pump. 
Check byp;lss valve. A i r  
leak in intake lines. 

-Replace gage. 

Trace lines and locate ob- 
suunion.  

Replace. 

Replace or rebuild pump. 

Locate and repaix or t~ghten. 

Replace 0-rinss a valve. 

I 



PIPER COMANCHE SERVICE MANUAL 

FIGURE 819. FABRICATED FUEL QUANTITY TRANSMITTER CHECKING JIG 

FUEL SYSTEM 
ISSUED: 81i~nz 
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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: 

Revisions 

ORIGINAL (Paper only) 
COMPLETE REISSUE (Paper only) 
I st (Paper only) 
2nd 
3rd 
4th 
5th 
6th 
7th 
8th 
9th' 

1959 
August 18.1972 

December 18.1973 
June 25,1976 

October 3.1977 
April 3.1978 

September 10. 1979 
April 10.1981 

November 1.1982 
September 21.1986 

August 15.1998 

None 
None 
None 

I, 2. 3. and 4 
1 

1.2.and3 
1. 2, and 3 
1. 2.and3 
1.2.and3 

1 
1.2.and3 

* 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 alphalnumeric 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: 2116 = Aerofiche card number two. row J, column 16. 

D. To aid in locating information. a complete Preface containing the Section Index Guide. List of 
Illustrations and List of Tables for all fiche in this set is provided at the beginning of Card I. Each 
subsequent aerofiche card contains a partial Preface. displaying only those elements on that card. 

IDENTLFYING 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 I complete page additions are not identitid by revision lines. 

Example. - 

Revised: 8/15/98 PREFACE 
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I EFFECTIVITY 

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

Comanche PA-24-180 24-1 thm 24-3687. 
PA-24-250 24-1 t h r ~  24-3687. 
PA-24-260 24-4000 thm 24-4299 

Comanche D PA-24-260 24-4300 thm 24-4803 
Comanche C PA-24-260 24-04 thm 24-5028. 
Turbo Comanche C PA-24-260 Turbo 24-4904 thm 24-5028' 

I Comanche 400 PA-24-400 26-1 thru 26148 

* Multiple models assigned serial numbers from a single serial number list 
No serial numbers duplicated. 

I 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 imponant information. 

- WARNING - 
OPERATING PROCEDURES, PRACTICES, ETC., WHICH MAY RESULT 
IN PERSONAL INJURY O R  LOSS OF LIFE IF NOT CAREFULLY 
FOLLOWED. 

- CAUTION - 
OPERATING PROCEDURES, PRACTICES, ETC., WHICH I F  NOT 
STRICTLY OBSERVED MAY RESULT IN DAMAGE TO EQUIPMENT. 

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

PREFACE 
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SECTION 

-. 
VII 

VIIA 
VIIB 
VIIC 
VIII 

SECTION INDEX GUIDE 

SUBJECT 

AEROFICHE CARD NO. 1 

INTRODUCTION 
HANDLING AND SERL ICING 
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 

GRID NO. 
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LIST OF ILLUSTRATIONS 

slt?kt 

Generator and Starter Wiring System 
Sectional View of Generator 
W i n g  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 Mehod 
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 
Remlator Checks 
~ e i a ~  Test 
Exploded View of Alternator 
Alternator and Starter Wirine Svstem 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 
Installation of Rectifier 
Terminal Assembly 
Slip Ring End Bearing Assembly 
Testing Alternator 
Brush Installation 
Internal Wiring Diagram 
Regulator Diagram 
Testing Regulator 
Application of Overvoltage Control 
Testing Overvoltage Control 
NeLoad Test 
Lock-Torque Test 
Not Used. 
Not Used. 
Exploded View of Gear Reduction Starting Motor 
Turninn Stanine Motor Commutator 

9-29c. 

PREFACE 

~ e s t i n g ~ o t o r  .&mature for Shorts 
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LIST OF ILLUSTRATIONS (continued) 

Testing Motor Fields for Grounds 
No-Load Test Hookup 
Stall-Torque Hwkup 
Cabin Heater. Defroster and Fresh Air System - PA-24-180 and PA-24-250 

(Serial N ~ S .  24-1 to 24-1251) 
Cabii Healer. Defroster and Fresh Air System - PA-24-180 and PA-24-250 

(Serial Nos. 24-1252 to 24-2298) 
Cabin Heater. Defroster and Fresh Air Svstem - PA-24-180 and PA-24-250 

(Serial ~ b s .  24-2299 and up) 
Cabin Heater. Defroster and Fresh Air System - PA-24-260 

(Serial Nos. 24-4000 to 24-4246.24-4248 to 24-4299) 
Cabin Heater, Defroster and Fresh Air System - PA-24-260 

(Serial Nos. 24-4247.24-4300 to 24-4782 incl.; 24-4784 to 244803 incl.) 
Cabin Heater. Defroster and Fresh Air System - PA-24400 
Cabin Heater. Defroster and Fresh Air System - PA-24-260 

(Serial Nos. 24-4783.24-4804 and up) 
Instrument Panel 
Avionics Antenna Locations 

NOTE 

Refer to Electrical Schematics Index at 3D7 

LIST OF TABLES 

-. 
B k l h  &&& 

Jx-I Alternator Checks 
Ix-I1 Circuit Load Chart (Models Prior To 1970) 

IX-IIA Circuit Load Chan (Models 1970 And Later) 
Jx-111 Lamp Replacement Guide 
M-IV Index Electrical System Schematics 
M-V Electrical Wire Coding 
IX-VI Elecuical Symbols 
Ix-VII Troubleshooting 

XI-] Vacuum System 
XI-I1 Directional Gyro Indicator 
XI-m Gyro Horizon Indicator 
XI-IV Rate Of Climb Indicator 
XI-V Altimeter 
XI-VI Airspeed Tubes And Indicator 
XI-VII Maenetic Comoass 
XI-VIII ~ G i f o l d  ~res iure  Indicator 
XI-IX Tachometer 
XI-X Engine Oil Pressure Gauge 
XI-XI Fuel Pressure Gauge 
XI-XI1 k and Bank Indicator 
XI-XIII Oil Temperature Indicators 
XI-XN Fuel Quantity Indicators 

a I XI-XV Fuel Quantity Indicator 

Revked: 8/15198 
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ELECTRICAL SYSTEM 
Aemfichc 
Grid No. 

9-1 General . . . . .  
'%3 Generator System . . 

9-4 General 
9 - j  Checking Generator System 
9-6 Adjustments. Tests And Maintenance Of Generalor (Delco-Remy) 
4-7 Inspection. . . .  
9-8 Shunt Generator Output . . . . 
9-9 Checking Defect~ve Generators . ~. . , . . . 
9-10 No Output . , , . . .  
9-11. Unsteady Or Low Output 
9-12 Excessive Output . . . . 
9--13. Noisy Generator . . . . ,  

9-14 Disassembly. Repair And Reassembly 
9-15 Field Coil Removal. . . . . .  
9-16 Inspection And Repair 01 Parts 
9-17 Field Coil 
9-18 Armature Service . . . . . 

9-19 Polarizing Generator . . . . 
9-20 Generator Service Test Specificat~ons 

9-21 Regulators , , 

9-22 Cutout Relay . , 

9-23. Voltage Regulator . . 
9-24 Current Regulator . , . .  

9-25 Resistances 
9-26 Temprature Compensation . , . .  

9-27 Regulator Polarity . . 

9-28 Regulator Maintenance . . 
9-29 General Instructions . . , . , . . .  

9-30 Cleaning Contact Points . . 
9-31 Regulator Checks And Adjustments 
9-32 Voltage Regulator . . , . .  

9-33 V~!tage Setting 
9-34 Cutout Relay . . . . 

9-35 Current Regulator 
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9.41 . Generator Output Control And Relay Test Specifications 
9.42 . Alternator System . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  9.43 . General 
9.44 . Checking Alternator System . . . . . . . . . .  
9.45 . Adjustments . . . . . . . . . . . . . . .  
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. . . . . . . . . . . . . . .  9.47 . Inspection 

. . . . . . . . . . . . . . .  9.48 . Disassembly 
. . . . . . . . . . . . . . . .  9.49 . Checks 

. . . . . . . . . . . . .  . 9-50 Diode Replacement 

. . . . . . . . . . . . .  9-51. Slip Ring Servicing 
9.52 . Bearing Replacement And Lubrication. . . . . . .  

. . . . . . . . . . . . .  9.53 Brush Replacement 
. . . . . . . . . . .  . 9-54 Heat Sink Replacement 

9.55 . Reassembly . . . . . . . . . . . . . . .  
9.56 . Output Check . . . . . . . . . . . . .  

. . . . . .  9.5:. Alternator Service Test Specifications 
. . . .  9-58 . Regulator (Delco-Remy) . . 

9- j9  Checklng Regulator Circuit 
. . .  . . .  9-60 Relay (Delco.Rerny) . . .  
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9-61 1 . Alternator Service Test Specifications . . 
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. . .  9 4 l u  Test Procedure 
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9-63 General 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9.89 Starting Motor Control Circuit 3C19 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  9-90 Starting Motor Service Test Specifications 3C19 
. . . . . . . . . . . . . . . . . . . . .  9.91 . Methods of Checking Generator or Alternator Belt Tension 3C?O 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-92 Batten 3C?I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-93 . Servicing Batten 3Cll 

9-94 Hydr0.met.r Reading and Battery Charge Percent . . . . . . . . . . . . . . . . .  3C2I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9.95 Charelne Baaew ?C?I 

9-96 Stan~ngihrou~h External Power Receptacle With Airplane's 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Battery hearly Depleted 3C?I 

9-97 Removal and Installation of Batterv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3C22 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9.98 Removal and Installation of ~ a t t e r  ). 3C22 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9.99 Removal and Installation of Battery 3C23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-100 Battery Box Corrosion Prevention 3C23 
. . . . . . . . . . . . . . . . . . . . .  9-101 Checking Electrical Switches and Circuit Breakers 3C23 

9-102 . havigationLights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3C24 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9.103 Removal of Wing Navigation Light 3C24 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-104 Installation of Wing Navigation Light 3C24 
................................... 9-105 Removal of Tail havigation Light 3C24 

................................ 9.106 . Installation of Tail Navigation L~ght 3C24 
9.107 . Removal of Lamp in Anti-Collision Wing Tip Strobe Light . . . . . . . . . . . .  3C24 

. . . . . . . . . . .  9.108 Installation of Lamp in Anti-Collision Wing Tip Strobe Light 3DI 
............................ . 9.109 Removal of Lamp in Anti-Collision Light 3DI 

9-1 10 . Troubleshooting Procedure for Anti-Collision and Wing Tip 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Strobe Light Systems 3DI 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-1 1 I . Installation of Anti-Collision Light 3D2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9-1 12 Troubleshooting 3D2 

SOTE 

Refer to Electr~cal System Schematic Index at 3D7 . 
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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 staning 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 1s 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. I t  iscontrolled by a voltage 
regulator within the field circuit to control field voltage. Also. in the field circuit is a 5-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 5-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 belt d r i ~ e  
from the engine crankshaft. Thegenerator 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 alternator 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. 

9-4 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 t o  cause a 
reduction of generacbr 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 
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I Figure 9-1. Generator and Starter Wiring System 
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9-5. Checking Generator System. I n  analyzing complaints of generator-regulator operation. any of seber 
basic conditions may be found (Refer to Figure 9-1 ) 

e 
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 boltage regulator i s  

not reducing the generator output as i t  should A high charging rate to a fully charged batter! will damage the 
battery and the accompan!ing high voltage i s  very injurious to al l  electrical units 

This operating condition may result from 
I, Improper voltage regulator setting. 
2. Defective boltage regulator unit. 
3 Grounded generator field circuit ( in  either generator. regulator or wiring) 
4 Poor ground connection at regulator. 
5 .  High temperature uhich reduces the resistance of the battery to charge so that it uill accept a 

high charging rate eben though the voltage regulator setting i s  normal. 
I f  the trouble i s  not due to high temperature. determine the cause o f  trouble by disconnect~ng the 

lead from the regulator"F"terminal with thegenerator operatingat mcdiumspeed l f the output remains high. 
the generator field is grounded either in the generator or in the wiring harness. I f  the output drops off. the 
regulator i s  at fault. and i t  should be checked for a high boltagc setting or grounds 

c. Low Battery and High Charging Rate - This i s  normal generator-regulator action Regulator 
settings may be checked as outlined in the following section. 

d. Low Battery and LOW or S O  Charging Rate - This condition could be due to 
I Loose connections. frayed or damaged wires 
2 Defective batter! 
3 High circuit resistance 
4 Low regulator setting 
5 Oxidized regulator contact points 
6 Defects within the generator d I f  the condition i s  not caused by loose connections. frayed or damaged wires. proceed as follows I 

locate cause of trouble. 
To determine whether the generator or regulator i s  at fault. momentarily ground the "F"terminal 

of the regulator and increase generator speed. I f  the output does not increau. the generator i> probably at 
fault and i t  should be checked as outlined in  the Generator Section. I f  the generator output increases. the 
trouble i s  due to 

I A IOU \oltage (or  current) regulator setting 
2. Oxidized regulator contact points which insert excessive resistance into the generator fteld 

circuit so that output remains low 
1 Generator field circuit open within the regulator at the connections or i n  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. w~ndings or contacts are found. alua!s check 
usiring before installing a new regulator Otherwise. the new regulator ma! also fail i n  the same wa! 
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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 o f  the regulator or generator. or after dis- 
connecting and reconnecting lead\. 

9-6. Adjustments. Tests And Maintenance Of Generator. (Delco-Remy) 
a. The best assurance of obtain~ng maximum service from generators with minimum trouble. i s  to 

follow a regular inspection and maintenance procedure Periodiclubricationwhere required. inspectionofthe 
brushes and commutator. and checking of the brush spring tension arc essentials i n  the inspection procedure 
I n  addition. disassembly and thorough overhauling of the generator at periodic intervals are desirable as a 
safeguard against failuresfromaccumulationsofdust and greaseand normal wear of pans. Thisis particularl! 
desirable on installations where maintenance of operating schedules i s  o f  special importance. I n  addition to 
the generator itself. the external circu~ts between the generator. regulator and battery must be kept in good 
condition since defective wiring or loose or corroded connections wil l  prevent normal generator and regulator 
action 

9-7. Inspection. 
a. At periodic intervals. the generator should be inspected to determine itscondition The frequent! 

with which this should be done will be determined by the type of service in which i t  i s  used High speed 
operation. excessike dust or dirt. h ~ g h  temperatures and operating the generator at or near full output most 
of the time are all factors which increase bearing. commutator. and brush wear. Generally speaking. the unl t i  
should be inspected at approximately 100 hour interval3 The inspection procedure follows 

b Fir>(. inspect the terminals. external connections and wiring. mounting. pulley and belt Then 
remo\e the co\er band so that the commutator. brushes and internal connections can be inspected I f  the 
commutator i s  dirty. it ma! be cleaned with a strip of No.  00 sandpaper. Kever use emery cloth to clean thc 
commutator 

- c. The sandpaper ma! be used b! holding i t  against the commutator with a wood stick while the 
generator i s  rotated. mobing i t  back and fonhacrossthecommutator. Gum and dirt wi l l  be sanded of f  in a few 

-r .- seconds. Al l  dust should be blown from the generator after the commutator has been cleaned A brush seating - . ~ 

stone can also be used to clean the commutator 
d I f  the commutator i s  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 end the mica undercut 
e. I f  the brushes are worn down to less than half their original length. they should be replaced. 

Compare the old brush with a new one to de~ermine how much i t  i s  worn Xew brushes should be seated to 
makc sure that they are in  good contact w ~ t h  the commutator A convenient tool for seating brushes isa brush 
seating or bedding stone This i s  a soft abrasive material which: when held against a revolvingcommutator. 
disintegrates 50 that particles are carried under the brushes and wear their contacting faces to the contour of 
the commutator in a few seconds. Al l  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 wi l l  cause rapid brushand 
commutator wear. umhile low tension causes arcing and burning of the brushes and commutator. Brush spring 
tension can be checked with a 5pring gauge hooked on the brush arm or brush attaching screw. Correction 
can be made by bending the brush spring as required. I f  the brush spring shows evidence of overheating(b1ued 
or burned). do not attempt to readjust i t .  but install a new spring. Overheating wil l  cause a spring to lose its 
temper 

g The belt should be checked to make sure that i t  i s  in goodcondition and has correct tension. Low 
belt tension will permit belt slippage with a resulting rapid belt wear and low or erratic 
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FIGURE 9-2. SECTIONAL VIEW OF GENERATOR 

generator outpur. Excessive belt tension willcause rapid beltand bearing wear. Check the tension 
of a new belt 25 h o u ~  after inscallation. Pmper adjustmem should allow. ar midpoint bemeen 
p l l e v s .  a dearession of approximately 114 - 3 8  of an inch. II  the depression in the belt does not 
iall within the given limits, readjust. Thereafter, the belt tension should be checked every 100 
hours. 

9-8. Shunt G.n.ratar Output. The maximum output of shunt generators i s  determined by the cur- 
rent setting of the current regulator with which the shunt generator i s  used. Checking of  this 
setting i s  discussed in the applicable regulator bulletin. 

9-9. Ch.cksnp D.f*ctiv* &n*rarars. If the generator-mgularor system does not perform according 
to spec:i~cations (generator does not produce rated output or produces excessive  output^, and h e  
trouble has  been isolated in the generator irself by followrng the procedure outlined in paragra?h 
9-5, the Bencruor may be checked funher as  follows to derermrne the l a a u o n  of rmuble in the 
generator. 

9-10. No Output. 
a. II the generator will nor produce m y  output, remove the cover band m d  check the commu- 

ELECTRICAL SYSTEM 
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tator, braahea and internal c o a n u t i a a .  Sticking bnuhos,  a dirty or gummy commutator (Refer to 
paragraph %la), or poor c o a n a t i m s  may prevent the (.nerator from producing any output. Thrown 
solder on the cover hand indicates that the gcaerator has t e n  overloaded (allowed to produce 
excessive ourput) so it has ovetheated and melted the solder at the commuutor riser ban.  The 
solder haa tmen thrown out: often. this b a d s  to an opm c h i t  and burned commutator ban. If the 
bmlhes are sati8factonly seated and M makinggood contnet with the commutator, m d  the cause 
of trouble i s  notapparunt. use a s e t  of test points and a test  lamp as follows to locatb the trouble 
(Ieada must be disconnected from wnerator terminah). 

h. Raise the grounded brush from the commutator aad insulate with a piece of cardboard. 
Check for gwnd. with teat  pomnts f r m  the g m e ~ a t o r  main brush to the generator frame. If the 
lamp lights, it indicates that the generalor i s  internally grounded. Locatioo of the ~ u n d  can k 
found by raising aad insulating all  bashes  fmm the commutator and checkmg the brush holders. 
armsrure, commutator and field separately. Repair or replace defective pans  as required (Refer 
to paraplaph 9-16). 

NOTE 

If a grounded field i s  found, check the regulator contact points. 
since a groundad field may have permitted an excessive field cur- 
rent which will have burned the mgulator coatact points. Burned 
regulator points should be cleaaed or replaced a s  required. 

c. If the generator is not grounded. check the field for m open circuit with a test lamp. The 
I m p  should light when one test  point i s  placed on the field terminal or grounded field lead and 
the other i s  placed on the brush holder to which the field is c o m u t c d .  If it does not light, the 
circvlt i s  open. If the open i s  due to a broken lead or bad connection, it can be repaired. but if 
the open i s  inside one of the field coils, it must be replaced. 

d. If the field i s  not open, check for a short circurt 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 cumnt  which might damage h e  ammeter. 11 the field i s  not 
within specification, new field coils will be required (Refer to paragraph 9-16). 

NOTE 

If a shorted field i s  found, check the regulator contact potnts, since 
a rboned field may have permitted excessive field current whrch 
would have caused the regulator contact polats to bum. Clean or 
replace points a s  requ~red. 

e. If the trouble has not yet betn located, check the armature for open and shon c ~ r c u ~ t s .  
Open circuits in the armature are usually obvious, since the open circu~ted commutator bars w11l 
arc every time they pass under the generatcr brushes s o  that they will soon become burned. If  the 
bars are not too badly burned and the open circuit can be repnind. rhe armature can usuallv be 
saved. In additlon to repalring the armature, generator output must be brought down to specifl- 
cations to prevent overloading by readjustment ol the regulator. 

f. Shon circuits in the armature are located by use oi a aowler. The armature is placed in 
the growler and slowly rotated (while a thln strip of steel such as  a hacksaw blade is held above 
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the armature core). The  steel strip will vibrate above the area of the armature core in which short circuit 

saved. 
armature coils are located. I f  the short circuit is obvious. i t  can often be repaired so  that the armature can be 

9-1 1. Unsteady Or Low Output. I f  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. 
h. Brushes which stick in their holders. or low brush spring tension will prevent good contact between 

the blushesand comrnutator so that output will be low and unsteady. This will also cause arcing and burning 
of thr  brushes and comrnutator. 

c .  If  the commutator is dirty. OLI 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 
comrnutator bars may indicate an open circuit condition in the armature as  already stated abobe. (Refer to 
Paragraph 9-10 ) 

9-1 2 Excessive Output. 
a.  When a generator produces excessi\,e output on an  application. the procedure for determining 

whether the trouble is in the generator. regulator. or elsewhere is outlined in Paragraph9-5. I f  the generator 
output remains high. even wlth the "F"termina1 lead disconnected. then the trouble is in the generator itself. 
and it must be further analyzed to  locate the source of trouble. 

b. In the system which has the generator field circuit grounded externally. 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 ma! 
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 to which the field lead is connected inside the generat b should be raised from the commutator before this test is made. I f  the lamp lights. the field is internal. 
grounded I f  the field has become grounded because the insulation on a field lead has worn away. repair can be 
made by reinsulatingthe lead. I t  isalso poss~ble tomake repair where theground hasoccurred at the poleshoes 
by iemoxing the field coils and reinsulating and reinstalling them. A ground a t  the "F" term~nal  stud can be 
repaired by installing new insulating washers or bushings. 

NOTE 

If  b a t t e c  temperature is excessive. battery overcharge is apt to 
occur. even though regulator settings are normal. Under thiscondi- 
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 hoisy Generator. Noise emanating from a generator may be caused by a loose mounting. drive pulley. 
o r  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 I f  the'brush holder is bent. it may be difficult to reseat the brush so that i t  will function 
properly without excessive noise. Such a brush holder will require replacement. 
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9-14. Disosswnbly, Repair And Rmoasmnbly. N o m d y ,  d i ruaemhly should p m c d  only s o  far 
u i s  necessary to make repair or replacement of the defective parfs. For example, the field coils 
should bs checked for opens. shorts. or pounds be fon  being removed fmm the field Lame: they 
should be removed a l g  if they r squ in  repair a replammmt. 

9-15. Field G i l  Ramavol. Field coi ls  can be removed from the field h e  m o s t  e u i l y  by use 
of a pole shoe screw driver. It i s  also advisable to USE a pole shoe sp rede r ,  sib= this p n v m t s  
distortion cf the field frame. The pole shoe s c n w  driver w i t .  easy l w e n i n g  and removal of 
the pole shoc screws s o  that the pole shoes sad field coils can k taken out of the field frame. 
The pole shoe screw driver and spreader should be used on reusemhly of the field frame. C m f u l  
reassembly i s  necessuy  to prevent s h a g  or -dins of the field c o i h  u the pole shoes are 
tightened into place. 

9-16. Inapoerion And Repoir Of Po*. 
a. The prmanue or field should not k cleaned ' 1  any degeo.ing teak or by use of deweasing 

compounds. since this might dams- insulation m at  a shun or pound would subsequently de- 
velop. Sealed ball b l r i n g s  do not require cleaning or relubrication. Other generator p o t .  should 
k cleaned and carefully inspected for w e u  .ad other damage. Any d e f u u v e  parts should be 
r e p a i d  or replaced. On reusambly aU soldered e lecrr icd  connections should be made with 
msin flu. Acid flux mum never k used on electricd connectims. 

9-17. Field Coil. 
a. The field coils  should k checked fa m u a d s ,  opens or shorts .s already explained in 

paragraph 9- 10. 
b. Grounded field coils may sometimes k repaired by removing them s o  they can be reinsu- 

Iated. Care must be used to avoid excessive bu lk ine~s  when applying new insulation, since this 
might cause the pole shoe to cut through and cause uo the r  ground when the coils are reinstalled. 

c. Usually, if s field coil is open or shorted internally it will require replacement. since it i s  
difficult to rep& such a defect. 

d. To m o v e  or replace field coils  in the field hpme, the use of a pole shoe spreader and 
screw driver i s  mcommended. 

9-18. Armature b n i c * .  
a. The annature should be checked for opens, shorn  and proundr a s  explained in following 

pamgr~phs. If the armature commutator i s  mom, dirty, out of mund. or has high mica, the annature 
should be put in a lathe s o  the commutator can be turned down sad the mica underylt. The mica 
should be undercut 1/32 of an inch and the slot. cleaued out cuefully to remove m y  trace of dirt 
or copper dust. As a final step in this p m c e d w .  the commutator should k sanded iightly with 
No. 00 sandpaper to remove any slight burrs that might be left a s  a result of the undercutting 
procedure. 

h. Open circuited armatures can often be saved whm the open i s  obvious and repairable. The 
most likely place an open will occur i s  at the commutator riser ban: this usually results from 
overloading of the generator, which causes overheating and melting of the solder. Repair can be 
effected by reseldering the leads in the riser bars (using rosin flux) and mrnlng down the com- 
mutator In a lathe to remove the burned spot and then undercutting the mica a s  explained in the 
previous paragraph. In some heavy-duty armatures the leads ue welded into the riser b m ,  and 
these cannot. of course, k r e p a i d  by resoldering. 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 



PIPER COMANCHE SERVICE MANUAL 

c. Shon circuits in the umemn  uc located by use of a growler. When the a m a m  is  revolved 
in the growler, with a steel s m p  such M a h u k  saw blade held above it. che blade rill vibrate 
shove the area of the anamtun core in which the a h a t  ia l a a u d .  Coppar or bmmb duat in the 
slot8 be- the c o m m u t a  bars rometimea c- .hats brmn bur which CM b. e l h i n u a d  
by cleaning cut the s lou.  Shorn at -vara of the coila e t  tho c m  end CM ohcn bm ellmi- 
noted by beading wL.r sli&tly a d  reinauletiag the exposed bua win. 

d. Gmund. i. the ama tun  me detected by h e  of a mat lamp a d  teat p6i.m. If the lamp 
lights when one test point ia placed on the commutator with the other point on the core or shah. 
the amatwe i s  goundnl. Ground. acor u a m u l t  of insulation failure, which i s  often bmught 
on by ovcdoding and coawquoot ovcrhemting of the generator. R e p u n  CM w e t i m e s  be mde 
if gmuads am at  cwe  en& (when coils come cut of a l a )  by p lv ing  i d a t i n s  strios batsem 
core lad coil which has gmunded. 

9-19. Pelerizing Conomtor. M e r  s generator han h repaired and reinstalled or at m y  time 
after a generator has bmen tested, it muat b n p o l a r h d  to .h s u n  that it h u  the cornct  
polarity with m p r c t  to the battery it is to charge. Failme to :. rlarize the mera to r  may result 
in h e d  n l ay  contnct poinu, a w d o w n  boey and pouihly sari- damage to the p n e n t o r  
itself. The procedure to foilow in correcting generator polar ty d-ds upon the generator-rep 
lator wiring circuits; that is. whother the generator field is inamally gmunded or i s  gmunded 
through the ngulator. 

9-20. Gonuator b i c m  Test *cificatiens. Delco-Remy spc i f ica t ims  for 12 volt genenton 
inatdled a s  stm~dard equipment on the PA-24-180 md PA-24-250 aircraft are u follows: 

Cold Ourput: Cold output data applies to generator. at 80 depces  F, and with brushes well 
seated. Variations in temperature and brush seating as well a s  the condition of the wnerator may 
cause deviations of 100 R.P.Y. or more from rated speed. 

Hat output: Hot output i s  maximum output as controlled by c u m 1  regulator. 

Generator 

Dclco-Remy. Ref. Scmce  Bulletin 

B ~ s h  Spring Tension 

Field Cunent (80. F) 
Amps 
Volts 

Cold Output 
Amps 
Volts 
Approx. R.P.M. 
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1101900 

1G-150 

24 02. 

1.62 - 1.72 
12 

35 
14.0 
3100 

1101915 

1G150 

24 02. 

1.62 - 1.72 
12 

M 
14 
3960 
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9-21. R ~ m l m r r .  The regulna ahom in Figum 9-3 cmsis t s  of l cutart relay, a v o h p  regu- 
lator. a d  a cvmnt mgulata unit. The cutout r e l y  c l a e s  the ~ m o E t o b t n y  circuit w b n  
the gemrata voltage is sufficient to charge t& bmery. aad it o p u s  the circuit when the goner- 
a t a  s l am d w a  or stops. The v o l t y  regulator unit i. s voltagdimiting device that p v e a t s  
the ryeem voltmge f r m  exceeding a specified maximam aad tbua p e t s  th bsltey mad ocher 
volt.pnnsitive equipment. The c l ~ n n t  nguhtor unit i s  a curnnt-limiting device that li+its the 
gooentor artplt  so as n a  to exceed its rated ma&um. 

9-22. Cutout Relay. 
a. The cutart relay ( F i g w  +3) h u  n o  windings. a series winding d a few t m s  d heavy 

w i n  aud s shunt winding d many tuma a£ fine rim (shorn in d u b d  h). The s h u t  winding 
is c m u t o d  a r o u  the p w r u o r  so that genefro, voltage i s  impeued upm it a a11 times. The 
sniw winding is connected in an r i a  with the c h a r e g  circuit s o  t h o  all spoeratu output p ~ w s  
throua it. The m l y  c o n  .nd windings ae usembled into a frame. A flat s tw1 afmatw isa- 
t r h d  to the by s fbxible h i n r  so that it m cnnorod just abovr th. :?d d the can .  The 
armature c m t u t  paints are located just .bow Lb. StetiOIIPry c a t a c t  paint: :hen the gemrator 
i. not o p l i n g .  the armatum comut  poinu am heLd sway from tha rutimuy points by tha ton- 
r im of a flat apring riveted on the side of the armature. 

b. men  the g-reta voltage builds up a value gnat  anoagb to charge the battery. the mag- 
netism iaducd by the nlay windin@ i. sufficient to plll  the u a a h m  t a u d  the c o n  so t h o  the 
cmtact points e l a e .  Thia empletes th. circuit be- che p m n t u  a d  hnay. The crrmnt 
which flws from the p n o o o r  to the httery passes through the l l r i a  winding in a dimction to 
add to the magnetism holding the armatmm dorn d the contact points c l d .  

c. &%en the g e n m t a  slowa dawn or s t o p ,  m n t  begins to f l w  from the battery to the 
genmtor. 

d. This reverse flaw of curnm through the reriea winding cauaea a nveraal of the series 
winding magnetic field. The magmtic field d the shunt winding d m  n a  revsne. Therefore, in- 
stead cd helping each ahcr, the two windings n o r  maguwically oppae so that the resultant mag- 
netic field becomes insufficient to hold the armature d m .  The flat spring p l l s  the armature 
away from the c a n  s o  that the points separate; thia opna  the circuit been the genefator and 
banuy . 

9-23. Voltage R.sulota. 
a. The voltage regulator (Figure +3) has n o  windings assembbd on a singb con. a shunt 

winding cmsuting d many tuma d fine wire ( s b m  in d . s W  lines) which i s  a h u t d  across 
the g n e r n a .  end l w r i t  winding of a few turns d mhtively heavy wire which is cmuected in 
wries with the generator field circuit when the ragulaor cmtact poinu am c l d .  

b. The windings a d  care oc uaemblsd into a frame. A flat s tw l  umatun is attuhed to 
the f r a m  by a flexible hinge s o  that it is just above the end d the c m .  The armature cmtams a 
contact point which is just beaesth a nat imuy contact point. When the voltage ngulata ia not 
o p n t i q ,  the teluion of a spiral sping hoMs the armature away from the con s o  t h a  the poinu 
.re in contact end the pnerstor field circuit is compbted to grarnd through them. 

c. When the generator voltage ranches the value fa which the voltage ngulator is adjusted. 
tho magnetic field produced by the two windings (shunt and s a r i s )  overcanes the mature  spring 
t ens~m a d  pulls the armatun down so that the cmuc t  poinu wpuate. This insms resistance 
into the generator field crrcuit s o  that the generator field current a d  voltage are reduced. Reduc- 
t i a  of the gonerator voltage redurns the magnetic field of the regulator shunt winding. Also. 
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FIGURE 9-3. WIRING CIRCUIT OF THREE UNIT REGULATOR 

opening the r ep lao r  pdms opum the m p l l p a  = h a  d i n g  ckcuit so that iU m.gl. t ic  f i e M  
collapaea cmpletely. The caseqtmnce is that the mesotic fbld u nducd sdfkiaatky to allow 
the spk.1 spring to pull the armatun away f ro l  the c a e  mo that th. c m t r t  point. again close. 
This directly grcwds the paernor  field circuit s o  t h e  p m n t o r  volt* a d  output isre-e. 
The above cycle d actim again t a b s  place a d  the cych continues at a nm d 50 to 200 times 
a secmd. @ling tk voltap to a predetermined value. With the v d t a p  thur limited rba goo- 
e m t a  supplies vuying amounts of crnrem to meat the vuying n r t e s  d h n e y  c h u p  and el=- 

. 
t ? i u l l ~ d .  

9-24. Current Requlata. 
a. The cmenr r e p l a t a  (Fipm 9-3) hu a seriea winding d a few hum d heavy win which 

carries all p m r a t a  mtput. The winding cam is aaumbM into a I-. A flat -1 umatun h 
a t tacbd to the frame by a flexible hinge s o  th.t it is just abow the con. The unetnm h u  a 
cmtsct  point which is j u t  t e l a  a statiaIary c m t r t  paint. man the cvrnat mguhtor i s  na 
operating, the tonrim of a spiral sp in1  holds th. -.tun away from the c a e  s o  tho  the points 
are in camact. In this poaitim the generator field circtrit i s  complemd to ground thragh the 
cumnt regulator cmtsct points in series with tb voktqe ~ l n t a  cmmct poinu. 

b. WIaa cb I d  d e m d s  uc bevy. a s  fa rxmple, whaa ele&iul devicas am tuned on 
and the battery is in a dnchuged conditim, the vdU@ mey n a  in-- to a vahr  sufficient to 
cause the voltage ngulator to operate. Cmseqtmtly. @ m n t a  output will cou&inm to inaerse  
until the pneretol reaches rated maumum c m n t .  This is the curnnt n l u e  for which the current 
r q u l a t a  i s  set. Therefore, when the g a m m a  mcima rsed output, this output. flowing thmu&h 
the current regniata winding, creates sufficient mqmticm to pull the cumnt regulator armatwe 
down and o p n  the cmtact points. With the poinu open. malstanm is inserted into the gewratar 
field circuit s o  that the generata output is n d h .  

c. As s m  as the m e r a t a  outputstuls to fall off.the meguecic field of the clvnnt r-ulslor 
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winding i s  reduced, the spiral spring tension palls the armature up. the cmtact  points close and 
directly connect the g e n e t a a  field t o  ground. Output increases and the above cycle i s  repeated. 
T h e  cycle con t inus  to take place while the cwmnt r e w l a t u  i s  in o p n t i o n  50 to 200 t i m e .  a 
second, pwsn t ing  the generator from e x d i n g  its rated maximum. When the electrical l o d  i s  
reduced (electrical devices turned dl a battery comes up to charge), then the voltage inaeases  
s o  chat the voltagi regulator bogins to operate .nd upn the generator output down. This prr- 
vems  the -nt rsgulstor from operating. Either the v o l t a p  rsgula ta  a the c u m n t  re&lata 
operates at any m e  time-the two do not op ra te  at the same time. 

9-25. R e s i s t ~ c e s .  The cllnent and voltage mg*alata circuits u u  a common resistor which i s  
inaened in the held c i x u ~ t  wben either the current a voltag? y u l a t o r  operates. A second re- 
s u t o r *  is cmnecmd between the r e g d a t a  field urminpl aad the cutoutrelay frame, wh~ch  places 
i t  in psraUe1 with the generator field coils. The sudden mduction m field cuncnt occurring when 
the  a n e n t  CI voltage regulator contact points o p n ,  i s  accompanied by a surge of rnduced volt- 
age in the field coils  a s  the stmngth of the mawetic field changes. These surges are partially 
d i s s i p t e d  by the two resistors, thus preventing excessive arcing a t  the contact pomts. 
*(The second r e s i s t a  i s  not pnsem on all  r e p l a t o n .  Many Aircraft regulators have this resistor 
omitted.) 

9-26. Tempraturo Compnsot~on.  Voltage regula tm are compensated fa temperature by means 
of a blmaal thecmosrauc b n y  on the annature. Thu causes the r e p l a t u  t o  regulaye at a hrgher 
voltage when cold whlch partly c o m p m a t e r  fa the fact that a higher v o l t a p  is required to 
charge a cold bnttery. Many current r e p l a t a s  a k o  have a b~metnl thermostauc hrnge on the z- 
mature. This permxtr a somewhat hlgher generala a r tp l t  when the unlt IS cold. bur causes the 
output to drop off rs t e m p r a t w  increases. 

9-27. Rogulota P o l a r i ~ .  S o m  regulatom are designed fa use with negauve grcunded sysre ls .  
while h e r  regulators am designed fa use with positlve grounded systems. Using the wrong 
polarity regulator on an installation will c a w e  the regulator contact points to pit badly and give 
s h m  life. A s  a safeguard against installatlm of the wrong polarity regulator, all :egulaton oi 
this  type have the model ;lumber and the polarity ckar ly  stamped ,m the end ofthe regulata base. 

9-29. h n e r o l  Inskustions. 
a. Mechanical checks and adjustments (au  gaps. point opening) must be made with battery 

disconrrcted and regularor preferably off the alrcrdt. 

CAUTION 

The c!!tart relay contac: points must never be closed by hand with 
the bsrterv cmnectcd to the regulator. This wculd cause a high 
c w e n t  to flow through the units which would seriously damage 
them. 

b. E!ectr~cal checks and adjustments may k made either m or off the a~rcrair  The regulator 
must always bc operated w ~ t h  the rype generator ior which it is des~gned .  

ELECTRICAL SYSTE:.\ 
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c. The r e w h a  muat & mwncsd in the opnr ing  p i t i o n  when electrical ranings am 
checked and djuated and it muat he at opntiD# tempracum. 

d. Spsciked generatar spwds far testing a d  djuating. 
1. Voltqe Reguiaa  

(a) opAW rpsed. 
2 Cum01 R e N u a  

(a) A l l  p a r a t a s  m F t  & opaated at a spwd sufficient to pdua c ~ e n t  in excess 
of rpcIfiad mting.  
@) Voltags of the ganernta muat he kept hi* enough to inaun su£ficimt cumnt out- 
plt, ht belor the operating v o l t a ~  of the voltage regulator unit. 

e. A h r  my teats a d j u t m e u  the ganernta m the aircmk muat be polarized h e r  leads 
a n  cmnected. hut tofore the an#ine i s  nuc+. M follows: 

After reconnecting It&, momemarily c a n e n  a jumpr l e d  betwean the "GEN" and 
"BAT" terminals of the ngulota. Ihia allows a mmenmry surge of cumnt to flow through the 
generat= which correctly polarizes it. Failurr to do thia may result in severe damage to the 
equipment s k e  n v e r d  polarity cauaes vihmtion. =in& and huming of the relay cmtact points. 

9-30. Clwninq C r m c t  Poinrs. The contut  painta d a ngnlptar rill nac operate indefinitely 
withatt somc attantim. It has been l a u d  that a gmat majaity of all regulator trouble can he 
eliminated by a simpb cbauing of tbm cmtsct poinu, plus same p-sihle readjusunant. The f h t  
points shatld bc clr.ned with a spom ar rifner file. On mgative gramdad regulatm which have 
the flat c m t v l  point m h r m l o t a  tm-, lamen the cmtact bracket mauling smrr so 
that the hrackst un he tilted to aae side. A flat file cannot be uaed succesrfully to clean the 
flat cmtsct points since it w i l l a d  tcmch the centn d the flat p i n t  where point we- i s  m a t  apt 
to occur. Nevu us* .mv cloth or sandppr to c l a n  colrtoct points. Remove all the axides 
from the contact points hut n e e  that it ia not necaasuy to n m w e  any cavity rhq mayhave 
developd. 

- - - 

FIGURE 9-4. USE OF RIFFLE FILE TO 
CLEAN CONTACT POINTS 

C O N T A ~  
MOUNTING SCREW 
fuam m m u  oan I 

- 

FIGURE 9-5. VOLTAGE REGULATOR AIR 
GAP CHECK AND ADJUSTMENT 
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rO&snNG s c n w i  
(TURN TO ADJUST S€lllNGI 

9-31. Raqulota Chmcks And Adiush.nh. 

%32. Volt~g.  Raqulota. Two check. and 
ldjustmenu are required oa the voltage mgu- 
lator, nix sap and voltage setting. 

a. Air Gap - To cheek rk p p .  push ar- 
mature down mtil rbc c m t r t  poiau are just  
toucbing and then a n u u m  air ~ a p  (Figure 
W). Adjrst by h e n i n s t h e  c m t e  mounting 
w n w n  .ad niaing or lowerins c m t r t  brrckt  
u nquimd. Be sure the pointr are Lined up 
and -tea screws aker sdjusmpait. 

9-33. Voltow b n i n q .  There are two ways 
to check the voltap resins-the fixed r c  
autaoce method and the variable nsutance 
method (refer to f ipres  9-7 and 9-8). 

FIGURE 9 4 .  ADJUSTING VOLTAGE Fired Reaistsnce Method- 
REGULATOR SETTING a. C w e c t  a fixed resistnnce between 

the battery terminal and g la~nd u shown in 
Figure 9-7 dtrr disconmeting the battery had from the hmq taminal d the regulaor. The re- 
sistance must be 1% o h 5  fa 12-volt uniu. It m u s t  b e  capable d cpy ing  10 amperes withart 
ally change d resistaace with tempraturn chmgaa. 

h. C m n a t  a voltmeter fram regulator "BAT" terminal to grand. 
c. P k e  the themmeter within % inch d ngulata cover to measure regulator ambieat tern- 

pcIaNIC. 
d. Oprate genera- at specified s m  for 15 minutea with regultor cover in plsce to bring 

the voltage re@ata to oprating :empraure. 
i 

FIGURE 9-7. CHECKING VOLTAGE f IGURE 9-8. CHECKING VOLTAGE 
SETTING, FIXED RESISTANCE METHOD SETTING, VARIABLE RESISTANCE METHOD 
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e. Cycb &a generator: 
Method 1 - M a n  voltmeter Led frcm "BAT" to "GEN" terminal d n p l l t o r .  R e t d  ge~: 

n a t a  s p . d  until g e m r a a  voltage is dlrd to 4 v o b .  More voltmeter Ied back to "BAT.. 
~ 

tnminaiof replhtci. &ins genera& back to spcifid sped. a d  n q .  v o l t r e  uning .  
Method 2 - Colmoct s v ~ i a b l e  n s i a t ~ a  into the fieLd circuit. u in F i v e  $7. Turn out 

all  nsistmce. Opnb gw~mtor at specified a&. Slorly h a a e  (hrm in) m a i a t ~ g e  until 
gmeratu voltage ia reduced to 4 volts. T m  a t  all nriruM again, a d  note v o b g e  setting 
(with voltmeter conected as  in Figum 97). Regdata e a r n  must be in p k e .  

f. Nee  the thermometer mding .ad select the N w a l  Range d Voltage fa this t l m p z a t w  
a s  lined in rpscificU:on# p u a p p h  941. 

g. Note the voltmeter mding with m g u l t a  cwa in p l r e .  
h. To djm voltage setting hun adjusting . e n w  ( F i v e  96). Turn clockwise to increase 

setting sad cwterwiae to d u n u e  voltage setting. 

CAUTION 

U d j M i n g  unr i s  t u r d  d m  (clackwiss) b y m d  my, sping 
suppon may n a  mtum when s m w  is bacbd off. In such c w . t u m  
scmw c a n t e r - c l a h i s e  mtll there i s  ampb cleumce between 
screw h e d  and spring suppat. Thm bend spring suppcrt up cam- 
fully until it touches the scmw hd. Find setting of the unit 
rhwld a h y s  be m d e  by incrsuing spring teaaim. never by rr 
ducing it. U setting is too high adjust unit below required value 
a d  then raiae to enc:  setting by incmuing the sp ine  tension. 
After each adjustment and b f a e  taking reding replace the r ep -  
Iatm cwer ~d cycle the generata. 

Voiable Reaistmce Method- 
a. C m a t  ammeter and % ohm vuiabb mis tor  in series with the battey as rhoan in Figure 

9-8. 

NOTE 

It is ~ . g  impatant that the vpriabl resistance be connuted s t  the 
"BAT" terminal u shorn in Figure 9-7 rather than at the "CEN" 
terminal, even thagh these terminals are in the some circuit. An 
examinatim d tb wiring diagram. Figurn +3, wi l l  show that regu- 
lation be- at the paint when the shunt windings are cmnecced 
to the series circuit. Any mal l  maiaance added to the circut be- 
tween the generat- aad this point will simply be offset by a rise in 
generoavollage rithoutaffutiagthe output rhoan at the ammeter. 

b. Connect voltmeter between "BAT" terminal and grwld. 
c.  Place thermometerwithin !/. inch of reguhtu c w n  to meuure regulator ambient temperature. 
d. Operate generator n spbcified speed. Mjust variable resistor until current flow is 6-10 

amperes. If less current rhao is required abwe is flowing it will ta necessary to tun  onaimaft 
lights to prmit increased generator output. Vmiable msistarre can then k used to decrease 
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FIGURE 9-9. CUTWT RELAY 
AIR CAP CHECK AND ADJUSTMENT 

I mNT OHNING 

FIGURE 9-10. CUTOUT RELAY 
POINT OPENING CHECK AND ADJUSTMENT 

current flow to the r e q u i d  mount. 
Allow generator to operate at this  speed and cumnt  flow fa 15 minutes vith reguktor 

cover in place in ad- t o  bring the voltage r e y l a t a  to o p n t i n g  temprature. 
e. Cycle the l n e r a t a r  by either method listed in Step (e) of "Fued Resistance Method" of 

"Voltage Setting" pocedue .  
f. Yote the thermometer r e d i n g  and select the "Normal Range" of voltage for this  tempera- 

ture as  listed m specificatims paragraph 9-41, 
g. Nae the voltmeter reading with regulata c w e r  in place. 
h. Adjustvoltage r e g d a t a  or required u desa ibed  in Step@) of "Fixed Resistance h t h c d "  

of "Voltage Setting Procedure." In using the vmiable resistmcc method, it is necessary to re- 
adjust the variable resistance after each voltage adjustment to assure that 8-10 amperes are 
flowing. Cycle generata after esch adjustment be fon  readingvoltage regulata setting with cover 
in place. 

9-34. Cutwt Relay. The cutatt relay requires rtuee checks m d  sdjustments: a ~ r  gap. point 
opning,  and closing voltage. The sir  gap and point opanmg adjustments m u s t  be made with the 
battery disconnected. 

a. Air Gap - P l p e  fingen m m a t u r e  directly above c m  and move armamre down until 
points just close a d  then memure air gap between armature and center of core (Figure 9-9). On 
multiple c a t a m  point relays, make sure that al l  points cl- simultaneously. ff they do nor, bend 
sprmg finger so they do. T o  adjust air gap, loaoen two screws a t  the back of relay and raise or 
lower the armature a s  required. Tighten screws after adiustment. 

b. Point Opening - Check pomtopelmg andadjust by bending the upper armature stop (Figure 
9-10), 

c .  Closing Voltage - Connur r e g d a t a  to proper generator and battery. Connect voltmeter 
k tween  the regulata "GEN" tcrmmal and g r a d  (Figure 9-11). 

Yethcd 1 - Slowly increase generator speed and note relay closmg voltage. Decrease 
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generator speed and makm nue ihe cutout m b y  
points q e n .  

Method 2 - Make co~mec t ims  a s  in Yep  
(c), but in addition add a variable msu to r  
connected into the field circuit (Figura 9-11). 
Use a 25 ohm-25 wan r e s h t a .  Operate p n -  
e r p l a  at medium speedwith variable resistance 
t m e d  all  in. Slowly decrease (Cum out) the 
resistance until cutout r e l y  points clcse. 
Note c la iagvol tage .  With cwer in  ploce slowly 
increare(tum in) r e s i s t a u a  to mahe sure points 
open. 

d. Mjuat  e l 6 i n g  voltage by turning ad- 
justing screw (Figure +U). Turn screw c l a k -  
wise to increase setting and c o u n t e r ~ l a ! m i s e  
t o  d r a e a s e  sening.  

9-35. Curronc Repulotor. Two checks and f IGURE 9-11. CHECKING CUT OUT RELAY. 
adjustments are required m the m n t  rep- CLOSING VOLTAGE 
Iatu:  nu gap and current sening. 

Air Gap - Check and d j u s t  in exactly the same manner a s  for the voltage mgulstor. 
C v m n t  Setting - Curnnt r e g d a t a  s a t i n g  on curnnt  regulaton havvlg temperature c m -  

p m s a t i a  should be c h u m  by the following method: 
Loed Method- 
a. Connect ammeter in tochaging circuit. as in Figure 9-U. 
b. Turn m a l l  accesson, lcad (lights, radio. etc.) and connect an additional load across the 

battery (such a s  a carbon plle a band of lights) s o  1s to drop the system voltage approximatelv 
one volt beloa the v o l t r e  regulator setting. 

c. Operate generator at spec i f id  sped for *DUSTIN0 =EW 
15 minutes with cwe: in place. (Thir estab- WRN TO ADJUST 

CLOSING VOLTAGE lishes operating temperature; see paragaphs 
(c) and (d) in General Instructimr.) If current 
regulator is not temperaturesompensated. dis- 
regard 15 minute w a r a u p  period. 

d. Cyc!e generatorand note current setting. 
e .  Adjust in same manner a s  described for 

the voltage regulatu (Figure 96). 
Jumper L e d  Method - (Use only for cur- 

rent regulators without t e m p r a t w  compn-  
sa t lm.)  

a. Connect ammeter into charging cucult. 
as  in Figure 9-14. 

b. Connect jumper l e d  across voltage 
regulata pomts. a s  m Figure 9-14. 

c .  Turn m all  tignts and vcesso r i e s  a I I 
I d  battery as  in @) under L o d  Method. FIGURE 9.12. ADJUSTMENT OF CUTOUT 

d. Operate genefator at specrfied speed RELAY CLOSING VOLTAGE 
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FIGURE 9-13. CHECKING CURRENT FIGURE 9.14. CHECKING CURRENT 
REGULATOR. LOAD METHOD LEADMETHO0,JUMPER LEAOMETHOD 

and note curnnt setting. 
e. Adjust m same manner as derc r rkd  for the v o l t a p  r e g u h t a  (Figure %). 

9-36. Repair be t ion.  

9-37, R*9ulaor Spinq R*plac*ment. 
a. If it becomes necessary to replace h e  Spiral spring m either the current or voltage regu- 

l a t a  unit. the new s p i n g  should fint be hooked m the loser a p i n g  support and then svctched 
up untll it can be hooked at the upper md.  Stretch the spring only by means of a screwdriver 
blade inrened between the turns (or m a rimilas manner) - do nol pry the spring into place, as 
thia i s  likely to band the spring supporr. After installing a new spring, readjust the unit setting 
a s  already described. 

9-38. Radio 8v.Porr Candensora. 
a. The ins td la t im of radio by-pass c m d m s e n  a the field terminal of the regulator or gen- 

emtor will caume the regulator cmtpct  points to burn and midize s o  that generator output will te 
reduced and a run down battery will result. If a c a d e n a m  i s  famd cmnected to either of these 
tcrmmalr ,disconnect the condenser and clem the regulator cmtact  points a s  previously explamed. 

9-39. R*gulota h o k l r e  Raploc*ment. 
a. The m a t u r e  may k mplpced by drtllmg out the two rlvets attachlug the annature to the 

regulator frame. Support the frame to avota tendmg. center-punch the rivet heads. and drill out 
with a 3 32 mch drill. A n r h  the new armature with scmws. lockwashers. and nuts s u p p l l d  pith 
the s e r n c e  amerure. Assemble screws d w n  s o  that they will n a  ground against cover 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 



PIPER COMANCHE SERVICE MANUAL 

9 4 0 .  High Points On Reguloter Pdormolrce And C k k s .  
1. The voltaga regulator unit limits the voltage of the c i d t .  thus protecting the battery. 

distributor poino,  IiJlts. and other sccearories fmm high voltaga. 
2. The current regulator unit provider protection to the genetator, preventing it from ex- 

ceeding i ts  maximum n t e d  output. 
3. Never s e t  the current r ea la to r  above the maximum specified output of the generator. 
4. Many of the r q u l a t o n  ae designed to be used with a positive grounded battery. 'while 

o then  are designed to be us.ed with a negative grounded battery only. Never attempt to use the 
wrong polarity mgulator on an applicatioa. 

5. The majority of report4 regulator a o u b l u  arise from dirty or oxidized contact points. 
wh~ch cause  a reduced generator output. C lem the coatact polnfa with a spoon or riffler file. 
Never use e m  cle* or sondpapu to c l e m  points. 

6. Always make sure that the ~ b b e r  gasket i s  in p l ~ e  between the cover and base beforr 
replacing the cover. The gasket prevents entrance of moisture, dust and oil vapan which might 
damage the regulator. 

7. The roper testing equipment in the h a &  of a qualified mechanic i s  necessary to as- 
sure proper and accurate regulator settings. Any attempt on the part of untrained penonnel to 
adjuat regulators is apt to lead to serious damage to the electrical equipment and should therefore 
be discouraged. 

8. After any mnerator or regulator tests  or adjustments, the wnen to r  m u s t  be polarized 
a s  explained in paragraph %Ti in order to avoid damage to the equipment. 

9. It 1s manmended that following replucmctxt or repair d a generara .x regulara the, 
be sdjusted on a test beach u a matchad unit. 

9-41. Gonerotor Output Connol And Rolol Test Specifications. Delco-Remy test spec:fications 
for 12 volt regulators installed m standard equipment on the PA-24-180 and PA-24-250 aircrait 
ue as follows: 

ELECTRICAL SYSTEM 
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Regulator 

Delco-Remy. Ref. Service Bulletin 

Cutout Relay 
Air Gap 
Pomt Opening 
Closing Voltage 

Voltage Regulator 
Air Gap 
Voltage Setting 

Current Regulator 
Air Cap 
C u m n t  Settin;: 

l l 1 8 i W  

1R-116 

,020 in. 
,020 in. 
11.8 - 13.5 

,075 in. 
13.9 - 14.7 

,075 in. 
33-37 amps 

1119224 

IR-116A 

,020 m. 
,020 in. 
11.8 - 13.5 

. O X  in. 
65 F 14.7 - 15.7 
85 F 14.4 - 15.4 
105 F 14.2 - 15.0 

,075 in. 
48-52 amps 
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9 4 2 .  Alternator System. 

943. Ceneml. The alternator output circuit is connected by means of a 90 ampere circuit breaker. a filter in 
the line t o  eliminate radio interference and an ammeter to monitor alternator output 

The field circuit consists o f  a 5 ampere thermal circuit breaker. a voltage regulator. o\ervoltage relay. 
radio noise filter. voltage regulator and a special switch ganged to thc 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 to the batter! 
An arnrneter is installed between the battery and bus to measure current flow to and from the battery The 
field circuit iscombined 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 "ofT" only when the engine 
is stopped. when the master switch is "ofr'or after the field breaker has first been opened. I t  may be actuated 
from 'off" to "on" at an! 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 arnrneter. 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 alternator 
c. Ascertain that all electrical units are off and the battery is fully charged 
d Turn on the master switch. 

0:  e. T o  check the alternator output circuit. connect a voltmeter or  I2 volt test light to the batter! lead 
and to ground. If a reading of approximately 12 volts registers on the voltmeter or  test light lights. the batter! 
circuit is operational 

f Should there be no indication of ~ol tage .  trace back through the output circuit until voltage is .. . indicated. (Refer to Figure 9-15,) A component that allows no voltage to pass through it should be replaced. 
g. Tocheck the field circuit. connect a voltmeter or I2 volt test light to the field lead and to ground. 

e Test the field circuit using the same procedure as  in Steps e and f. 
h. If indication shows a possible malfunction of the ko l t ap  regulator and before installing a new 

regulator. refer to Paragraph 9-58 For the relay. refer to Paragraph 9-60. 
i. If \oltage is indicated at both the battery lead and field lead. the alternator should bechecked for 

possible malfunction. (Refer t o  Paragraph 9-46.) 

9-45 Adjustments. The only adjustments necessac to maintain the alternator system is the adjustment of 
the voltage control on the voltage regulator. A voltage of 14\.oltsis maintained. All other controladjustments 
are made at time of installation and need not be reset. 

IMPORTANT 

Si.nce 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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I Figure 9-15. Alternator and Staner Wiring System 

E n c r a r r r  s y s m a  
REVISED: 4/10/81 
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a. m e n  installing a baltery. alwaya maka absolutely sum the 
ground polarity of the battery and ihs ground polarity of the alter- 
nator are the same. 
b. Uhen connecting a booster battery. maka ceruin to connect the 
negative battery terminals together and the positive battery ter- 
minals together. 
c. When c w u t h g  a charier to the bonny, connect the charger 
positive lead to the battay p a i t i w  terminal and the charger nege  
rive bsd to the battery negatin b~minal .  
d. Never oprate  the alternator on open circui~ Make ako lua ly  
certain all c o ~ u t i o n s  in the circuit M SOCM. 

e. Do not shon across of ground nay of the terminals on the alter- 
nator or regulator. 
t Do not attempt to polarize the alternator. 

9-46. Tost And Maintannnca Of Alkrnotnr. (Dolcm-il .:y) 

9 4 7 .  Inspctlon. Even though the alternator i s  consuucted to give long periods of tmublcfree 
service, a regulu inspection procedure should be followed to obtain the maximum life from the 
alternator. 

The frequency of inspection u determined l q e l y  by the type of operating conditions. 
High s p e d  operation, high temperatures, a d  dust md din dl increme the wear of brushes. slip 
rmgs and bearings. 

At regular intervals, inspect the terminds for corrosion and 1- connections, and the 
wiring for frayed insulation. Check the mounting bolts for tightness, and the belt for d iyment .  
propertension and wear. Belt tension should be adjustedin accordance with enline manufscrurer's 
recommendations. Wha tightening belt tension. apply pmasure agminst the stator laminations be- 
tween the end frames, and not against either end h e .  

Noise fmm an alternator may be caused by worn or ding bearings, l awe  mounting bolts. a 
loore drive pulley. a defective diode. or a d e f u t i w  stator. 

9-48. Disossombly. After extended periods of operation. or at time of enmne overhaul. the alter- 
nator may be removed from the aircraft for a thorough inspetion and clerarng of all pa t s .  The 
alternator consists of f o u  main components - the n o  end frames. the stator and the rotor. 

To disassemble the alternator, take out the four thm-bolts, and separate the drive end 
frame and rotor assembly from the stator assembly by prying gut with a screwdriver a t  the stator 
slot. A mark will help locate the parts in the same position during assembly. The fit between 
stator and frame i s  not tight. and the two can be separated easily. Note that the separation is to 
'r made between the stator frame a d  drive ecd [nmc. 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 bmshes are to be mused. 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 
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F iGURE 9.16. CROSS SECTIONAL VIEW OF ALTERNATOR 

To remove the drive end frame from the mtor, place the rotor in a vise and tighten only 
enough to permit removal of the shaft nut. 

CAUTION 

Avoid excessive tightening as h s  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 mtor shah. 

9-49. Checks. 
e Rotor Checks - The rotor may be checked electrically for grounded,open.or short circuited 

field coils. To check for grounds, c o ~ e c t  a 1lC-volt test lamp or an ohmmeterfrom either sl ip 
ring to the rotor s h a h  or to the mtor poles. If the lamp lights, or if the ohmmeter reading is low, 
the field winding is grounded (Figure 9-17). 

To check for opens. connect the test  lamp or ohmmeter to each sl ip ring. If the lamp falls  
to light. or if the ohmmeter reading i s  high (infinite), the winding is open (Figure 9-17). 

The winding is checked for short-circuits by connectine a battery and ammeter in serles 
with the edges of the r r o  s l ip  rings. Note the ammeter reading and refer to Delco-Remy Servlce 
PmaKraph 9-57 fa specificatiau.  An ammeter reading above the s p c i f i e d  value indicates 
shorted windings. An alternate marhod is to check the resistance of the field by connecting an 
ohmmeter to the two sl ip r inm ( F i ~ t e  9-17). If the resistance reading i s  below the specified 
value, the winding i s  shorted. The specified resistance value can be determined by dividing the 
voltagc by the current given in paragraph 9-57, 

If the rotor i s  not defective, and the alternator fails to supply rated output when checked 
a s  covered in the section entitled Checking Alternator Output, the trouble is in the stator or 

ELECTRICAL SYSTEM 
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rectifying diodes. 
b. Stator Checks - To check the stator 

windings. remove dl Lhm stator l e d  attaching 
nuts (Figum S18). and then n p p ~ t e  the stator 
usembly ban the end frame. The fit between 
stator frame aad end frame is not tight, and the 
n o  can te wparated easily. 

The stator aindinga may be checked 
with a IlOvolt test lamp or an ohmmeter. If 
the lamp ligbrs, or if the meter reading is low 
when coanectd from my stator l e d  to the 
frme. the wiadings am gruunded. If the lamp 
fails to light. or if meer reading is high when 
succeaaively connected between each pair of 
stator I e d s ,  the windinp open (Figure 
S19). 

A short circuit in the stator windings is 
difficult to locate without laboratorv test equip 

FIGURE 9-17. CHECKING ROTOR ment due to the !ow resistance of the windings. 
Horcver, if ail other electrical checks are 

normal urd the generator fails to supply rated output. shorted stator windings are indicated. 
c. Diode Checks - Each diode may k checked electrically for a shorted or open condition. 

Any one of the methods outlined below may be used. 
Ohmmeter Method: One method of checking diodes is to use an ordinary ohmmeter commonly 

found in service stations. The lowest range scale on Lhe ohmmeter should be used, and the ohm- 
wter  shwld have a 1% volt cell. To determine the cell voltap. Nm the selector 10 the lowest 
scale, and then connect the ohmmeter leads to a voltmeter. The voltmeter will indicate the cell 
voltage. 

d 

1 I 

FIGURE 9.18. SLIP RING END FRAME FIGURE 9-19. CHECKING STATOR 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 

3 Bll 



PIPER COMANCHE SERVICE MANUAL 

CAUTION 

Do not u e  110-volt tes t  lamps to check diodes. 

With the stator dirconneetad. check a 
diode in the heat rink by connectkg one of the 
ohmmeter Leds to the heat siak. aad the other 
ohmmeter l e d  to the diode lead, m d  note the 
reading ( F i g i n  S20). Then clnvme the ohm- 
meter lead cmnectioar. and note the r e d i n e  
If both r e s d i a p  am my l o r ,  or if both read inp  
am v n y  high. the diode i s  defective. A good 
diode will givr one Low reading and me high 
reading, Check the other two diodes in the heat 
sink in the same manner. 

To check a diode mounted in the end 
frame, connect one of the ohmmeter leads to the 
end frme. and the other ohmmeter b a d  to the 
diode l e d  (Figure 9-20). and note the reading. 
Then reverse the ohmmeter l e d  connections. 
and note the reding. If both readings are very 
low, or if both readings are very high. the diode 
i s  defective. A g o d  diode will give one low 

With the stator disconnected, connect the test  I m p  leads aczuss each diode as previously 
described first in one direction and then in the other. If the lamp Lights in both c h e c k ,  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 Teater Method: Special testers are available which operate without disconnecting 
the stator. To use these t e s t en ,  follow the tester manufacturer's recommendations. 

- a 

- 
o n u n r n  

9-50. Diode Replmcmment. To  replace a diode, use a suitable tool to support the end frame or 
heat sink. and use an arbor press or vise to puah the diode out. Also use a special tool which fi ts  
over the outer diode edge to push the diode in. and support the heat sink and end frame with a 
suitable twl .  

r e d i n g  and one high reading. Check the other FIGURE 9-20. CHECKING DIODES 
t r o  diodes in the end frame in the same manner. 

Test  Lamp Method: An alternate method of checking the diodes is  to use a test lamp of not 
more thsn 12-volts in place of the ohmmeter. 

NOTE 

Diode rsplscement tool6 are availabk fmm v a r i w  manuf~c tue r s  
nprmally supplying t m l s  and tes t  equipment to the aviation in- 
d u t y .  

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 
polishing cloth. Spin the rotor in a lathe. or  otherwise spin the rotor. and hold the polishingcloth agalnst the 
slip rings until they are clean. 

CAUTIOK 

The rotor must be rotated in order that the slip rings will becleaned 
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 firci 
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. i t  may be re-used. and it should be filled onequane r  full with Delco-Remy lubricant 
No. 1960373 before reassembly. 

CAUTIOK - - 
D o  not overfill. as  this may cause the bearing to overheat. Use only 

-- -. 1960373 lubricant. 
- ~ - -. T o  install a new bearing. press in with a tube or collar that just fits over the outer race. I t  is recommended 

that a new retainer plate be installed if the felt seal in the retainer plate is hardened or  excessively worn. 
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. T o  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 ofthe housing 
towards the inside. 

T o  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 ofthe 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 steel retainer 

9-53. Brush Replacement. When the slip ring end frame assembly is separated from the rotor and dribe end 
frame assembly. the brushes will fall down onto theshaft and come incontact with the lubricant. Ifthe brushes 
are to 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 I f  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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T o  install na bruahn,  mmwe the 
brush holder uaembly k m  tb md h e  by 
det.shiag the  cro braah h o h r  u w h l y  
s a r r  h t a U  the spriagn .nd b n u h a  into 
the  bruah holder, mi ins& a atmight w i n  or 
pin into the holm at thm bottom d tbm ho ldu  to 
ntria the bnuhea (Fipm 9-21). Then a R u h  
the h a h  holder uaemhly onto the end b e ,  
notins cuefully th. p m p r  stack-up of part# u 
s h w  in Figum 9-21. Allow Um atnight wire 
to protrude h u g h  the hole in tho mad frame. 

9-54. Umm Sink Reploemm.nt. The heat sink FIGURE 9-21. BRUSH HOLDER ASSEMBLY 
may he replaced by mmoving the "BAT" and 
"GXD" a r m i n a h  fmm the end frame. and the screw attaching the condenser lead to thg heat sink. 
During nasaembly, note carefully the proper stack-up of p . r t .  as shorn  in Figure S22. 

9-55. Rmsaembly. Reuaembly ia the mmne of diauaemhly. Remember when assembling the 
pulley to secure che rotor in a vise oaht ight  enough to permit t i b o n i n g  the shaft nut to 5&60 it. 
Ibs. If excessive pressure i s  applied sgriaat  the mtor. the asacmhly may hecome distorted. 
To  install the sl ip M g  end h e  u m b l y  t o  the mtor and drive and frame assembly, m o v e  the 
tape over the henring and shaft. and m&e sure the shaft i s  perfectly clean after removing the 
t a p .  

Insen a straight wire as previously mentioned through the holes in the bmsh holder and 
end Frame to retain the brushes in the holder. Then withdraw the wire after the alternator has 
k e n  completely assembled. The h s h e s  will then drop onto the sl ip rings. 

FIGURE 9-22. EXPLODED VIEW OF HEAT SINK ASSEMBLY 

ELECTRICAL SYSTEM 
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LOAD 
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,: - 
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L 

9-56. O u t p ~ t  C h u k .  To check the alternator 
on a test  bmch. make electrical connectims 
a s  shown in Figure 9-23, -rate at specified 
s p e d ,  md check fa rated a t p u t  as ~ i v e n  in 
paragraph +57. Mjust  the load rheostat, if 

necessary, to obtain rhe desired wtput .  

MOTE 

A special  adapter which can be 
used for making connections to 
the alternator i s  available from 
tool companies and test equip- 
ment manuBcturers normally sap- 
plying equipment to the aviation 

FIGURE 9.23. CHECKING ALTERNATOR trade. 
OUTPUT 

CAUTION 

Do not polarize alternator 

9-57 Alt.mstor krvic .  Test Sp.cificotionr. Delco-Remy specifications for 12-volt al:e3ators 
installed as  standard eauiement on the PA-24-260 and PA-24400 drcrait  are as  follows: 

Alternator 

I Field Cuncnt (80' F) 
Amps 
Volts 

Cold Output 
Spec Volts 
Amps 
Approx. R P.!-I. 
Amps 

ELECTRICAL SYSTEM 
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1100660 

Hot Output 
a p s  

1100717 I 
Delco-Remy, Ref. Service Bullet~n I 16-186. 16-262 

I .Approx. R.P.!-l. I 5000 

2.2 - 2.6 
12 

14.0 
25 
2000 

70 
I 
1 70 1 

!G-186. 16-26? 1 

2.2 - 2.6 
12 

I 
14.0 
25 1 
2000 

65 65 
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ELECTRICAL SYST 
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TABLE 1x4 
IUYYARY OF ALTERNATOR CHECKS 

COMPONENT 

Rotor 
(Fng 9-17, 

Stator 
(F tg  9-19) 

Diode 
(Fig %201 

CONNECTION 

Ohmmerer fmm nl tp ring to shaft 

110 volt rest lamp irom slip rlng to shaft 

O h m 3 ~ t r r  across s l tp  rlng5 

110 volt test lamp across i i ~ p  rmgs 

Baiter! and ammeter to s l ~ p  r lngr,  across 
r l l p  rtngs 

Ohmmeter from lead to frame 

110 ,011 test lamp from lead to frame 

Ohmmeter across each pslr of leads 

110 ,011 test lrght across each p a r  of leads 

Ohmmeter across diode, then revene 
connerlians 

I 1 2  volt test lamp across diode, then reverse 
I ConneCllonS 

READING 

Yen low 

Lamp Inghts 

Very h.gh 

Lamp fa i ls  to light 

Observe voltmeter and 
ammeter rcndtngs 

Very lo., 

Lamp l ights 

Any rending very hlgh 

Fa i l s  to l lghl 

Bath resd~ngs very IOU, 

Both reedings very high 

RESULTS 

GroundeC 

Grounded 

O p n  

Open 

Compare with speci- 
f lcatlonr i n  IG-186 
lor shonr 

Grounded 

Groundrd 

Open 

Open 

Shorted 

Open 

Lamp l s i l r  to l ight in both 
checks 

Lsmp l i g h y  in both checks 

open 

Shar:ed 
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9-59. Checking R q u l a m r  Circuit. Alternaa failnms may be caused by circuit misconnationr. 
such urevened l+ads or shoned or grounding of teminals with a s endr ivc r ,  etc. The following 
provides a mems of las t ing  circuit miscoaaenimr It also coven the diffemnt typa of rsgulator 
panel b o d  circuit irmce defects which indicate 1 cenoin type of wiring harness misconnmronr. 
A burned circuit -ace on the regulator prmel b o d  is proof that a circuit misconnection eskta,  or 
occumd at some time. Howamr, a misconnection will not a l w y s  c swe  a burned circuit trace 
even though circuit component fulures have km cawed. 

Before installing a new regulator, it is v n y  imponlat to maka sum that no wiring c i m i t  
defects or wiring harness misconnectioru exist. U the wiring hunms  is defective, or if miscon- 
nections exist, the new regulator will fail tw.  Futhamom, repeated mplacement of mgulaton 
will only result in repeated regulator failures, and this will continue until rhe circuit defect is 
corrected. 

To check the wiring hnrnerr for defects or misconnectiona before installing the new r e p  
Iator, observe the following procedure. 

NOTE 

Meter connections are made to the harness connector that has been 
unplu8fl from the mgulator. 

L I I I 
FIGURE 9-24. VOLT-  OHMMETER TEST FIGURE 9-25. JUMPER CONNECTION 

a. Check the alternatorfield msistmce with m ohmmeter as  s h w n  in Step 1. Figure 9-24 and 
note the reading. Make sum the mlster rwitcb is OFF. Readings of less thm 2 ohms, or more 
than 8 ohms indicate a defective field winding in the alternator or a defective winng harness. If 
the reading is w~thrn the 2 to 8 ohm range, check the mading agunat the allowable resistance in 
the circuit which can he calculated by dividing the specified voltage for the alternator by the 

ELECTRICAL SYSTEM 
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c u m n t  nting. The spc i f i ed  voltage .nd the 
c ~ v n n t  rating values are found in p m q a p h  
9-57, 

1. If the red ing  i s  the same u tho c d -  
c u l a t d  value, proceed m p u t  b. 

2 If m d i n g  is  much higher (infinite) , 

than the calculated value, proceed to pan b. 
3. If reading i s  zero, check for a short 

h tween  "NEC" m d  "FLD" led. ,  or for a 
gmundd "FLD" l e d .  Circuit Lnca will be 
burned open between points A-A. BE, or C-C. 
Figure 9-26. 

1. If r e d i n g  is  law. alternator field 
winding is shorted. Cireuit t r m  may be bumed 
between points A-A. 58. or C-C. Figure 
P.26. 

FIGURE 9-26. REGULATOR CHECKS 

NOTE 

To expose the printed circuit for viewing, m o v e  the bottom plate 
from the regulator, the alst pmael boud attwhing screan. the 
amasistor anaching screws. and then s e p ~ n t e  the heat sink from 
the o.nel bod. 

b. With switch turned ON,  c o n n m  voltmeter u shown in Step.2. Figure 9-24. Make sure posi- 
tive (+) m d  negative (-) voltmeter i e d s  w connected M shown. 

c. If meter r e d s  battery voltage, disconnect l a d  at alternator "FI" (field) terminal. 
1. If n d i n g  i s  st i l l  battery voltage, wiring is not defective. and no more wiring teats need 

be made. 
2 If voltage reading i s  zero. the "NEC" and "FLD" leads are revened. Circu~t trace 

will be burned open between points A-A, 58, or C-C, Figure S26. 
d. If meter reads zero volta@.disconnect l e d  at  alternator "Fl"(fie1d) terminal. and connect 

a jumpr lead from this lead to the battery positive (A) port. See Figure P.25. 
1. If meter now r e d s  battery v o l t a ~ .  the "POS" and "FLD" leads are reversed. This 

misconaectio. alone will not cause the circuit trace to be burned o p n .  
2 If meter now reads b r k w u d r ,  alternator field termindis connected to regulatornegative 

terminal, the positive line i s  connected to regulator field terminal. and regulator positive terminal 
i s  connected to negative side of circuit. Eitber the circuit trace will be burned between points 
C-C. D-D, or E-E. Figure 9-X; or the driver transistor will be open. In either care ,  rhe driver 
bias resistor will have been overheated. 

e. If volmeter reads backwuds, disconnect l e d  at alternator "Fl" (field) terminal. 
1. If meter still mads bmckwds. the "POSH and "NEG" leads am reversed. The c i rcu~t  

trace may be bumed between points C-C. D-D, E-E, or F-F. Figure 9.25. The transient suppres- 
sion diode always will be opm or shorted. 

2. If meter now reads zero. the positiveline 1s connected to regulator 'TEC" terminal, the 
n e p t i v e  line is connected to rhe regulator "FLD" terminal. and the alternator 'PI" (field) 

ELECTRICAL SYSTEM 
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tenninal is connected to the regulator "POS" terminal The circuit trace wil l  be burned open between points 
F-F. Figure 9-26 

For further assistance. follow the procedure in Delco-Remy Service 
Bulletin IR-27.1 when troubleshooting circuits containing this 
regulator 

9-61. Checking Relay. The rela! i s  a protective device against high voltage that may appear in the electrical 
system. The relay will open the circuit to the alternator field winding i f  the system voltage should ever reach a 
pred-'ermined \slue. When the circuit opens. the alternator voltage wil l  be eliminated. The rela! i s  designed 
so : the batter! will continue t o  hold the relay contact sopen until theengine isstopped or the mastersuitch 
i s  opened. The So. I terminal on the relay i s  connected to the master switch. and the N o  2 terminal to the 
regulator "POS" terminal. For connections. refer to the aircraft wiring diagram. 

With the relay remoxed from the a~rcrafl. an electr~calcheck can be made on a test bench todetrrmine i f  
the relay i s  operating properl! 

> 

RELAY 

BATTERIES 

FIGURE 9-27. RELAY TESTS 

ISSUED: 8/18/72 

CAUTION 

D o  not remove the cover and attempt to 
make adjustments on this relay. I f  the 
assembly does not pass the following 
electr~cal check. discard the relay. I f  the 
relay does pass the following electrical 
check. i t  may be re-used 

a. Turn to the "open" or maximum resistance poti- 
tion a 100 ohm variable resistor having a wattage rating of 
1%. watts or above. 

b Connect this resistor with a voltmeter and t u o  I 2  
bolt batteries in xrles to the relay as shown in Figure 9-27 
Connect the negative battery post to the relay base. and the 
positive bat ten post to the variable resistor. 

c. Slowly decrease the resistance and obserbe 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. I f  the! 
do not. discard the relay. 

ELECTRICAL SYSTEM 
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9-61a. Alternator md Alternator Components (Restolite). 

9-61 b. 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. 'Ihe 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 m e  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 temper? ;e solder. The stator leads are anchored to the rectifier mounting plate with epoxy 
cement for vibration p .xtion. 

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 warning 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 Mew of Alternator 

ELECTRICAL SYSTEM 

3B20 



PIPER COMANCHE SERVICE MANCAL 

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 i s  equipped to check thc electrical output-input of the 
battety. Should the alternator show no output on the ammeter. check the alternator output and field thermo 
circuit protectors. and ammeter line fuses. I f  a further check of the ammeter shows no output from the 
alternator. check the alternator system. (Refer to Figure 9-27b.l 

a. Ascertain that the ammeter i s  operating properly I 
b. Disconnect the battery lead (+ I  at the alternator 
c .  Disconnect the field leads ( F I  and F2) at the alternator. 
d Ascertain that all electrical units are off and the battery i s  fully charged. 
e Turn on the master switch 
f .  To check the alternator output circuit. connect a voltmeter or I2  volt test light to the batter) lead 

and to ground I f  a reading of approximately I 2  volts registers on the voltmeter or the test lrght lights. the 
batter! circuit i s  operational Should there be no indication o f  voltage. trace back through the output circuit 
u n t ~ l  ioltage 1s indicated. ' :fer to Figure 9-27b ) A component that allows no boltage to pass through i t  
should bc replaced. 

g To check the field circuit. connect a boltmeter or 12 bolt test light to each field lead and to ground. 
and separately check as follows 

I A check of the F I  circuit will p e a  \ariable voltage. i fany voltage i s  indicated on the \oltmeter 
or i f  any filament glow is  indicated on the test light. the circuit i s  operational 

2 The check of the F! circuit \hould gi\e a reading of approximately I ?  bolts 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 i f  indication shows a possible malfunction of the voltage regulator and before installing a neu 

regulator. reler to Paragraph 9-61111 For the overvoltage control. refer to Paragraph 9-61s 
h i f  boltage i s  indicated at both the battery lead and field lead. the alternator should becheckcd for 1 

po5,ible malfunction. reler to Paragraph 9-hl i  ! 

9 -h id Adjustments. The only adiustments necessary to maintain the alternator system i s  the adjustment ol , 
the \oltage control on the \oltage regulator A \oltage of 14.2 volts.is maintained A l l  other control ad,iust. 
ments are made at time of installation and need not be reset 

Since the alternator and regulator are designed for use on onlv one 
polarit! system. the following precautions must be observed when 
working on the charging unit. Failure t o  observe these precautions 
will result i n  serious damage to the electrical equipment 

a Whcn installing a batter!. always make absolutely sure the ground polarit! of the battery and t h ~  
ground polarity o f  th~. alternator are the same. 

b H'hen connecting a booster battery. make cenain to connect the negative batter! terminals togethe. 
and the positive bat teh ~erminals together. 

c. When connecting a charger to the batter!. connect the charger positive lead to the battery positib~ 
terminal and the charger negative lead to the batrery negative terminal. 

d Sever operate the alternator on open circuit. Make absolutely cenain all connections in the circui 
arc secure 

ISSUED: 8/18/72 ELECTRICAL SYSTEN 



PIPER COMANCHE SERVICE MANUAL 

I I 

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

ELECTRICAL SYSTEM 
REVISED: 4110181 



PIPER COMANCHE SERVICE MANUAL 

• 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. 

%61e. 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 complete overhaul is covered step-by-step to provide detailed information on each 
operation. In actual service practice. these operations may be used as  required. 

9-611. Disassembly of Alternator. 
a. Remove the two Number 10-24screws 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 witha strap wrenchand 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 driveend head lightly to separate thedriveend headand 

rotor as a unit, frorn the stator and slip ring end b--d. 
d. Remove the nuts, lock washers, flat was; ;and insulators frorn the output and auxiliary ~erminal  

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. T o  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 9-17.. REMOVAL OF DRIVE ClGURE %27f. REMOVAL OF END 
END HEAD HEAD BEARING 

NOTE 

The i m r  race of the s l ip  ring md bean- I. prearcd onto t k  
rotor shaft. Wkn bearing replacement IS mceasary, always re- 
place the complete beanng assembly, inclding the inner race. 

f To  renove the drive end k a d  from the rotor shaft, w e  a pulle: that grips on the bearing 
retainer plate a s  shown in Frgure 9-2%. Do not attempt to reaove by supporting the end head 
and pressing on the s k f t ,  u t h u  may m u l t  in distortion of the end hmd or stnpprng of the 
retainer plate s c n w s .  Remove the t h e e  ntainer plate s c r e w  and pas  the bearlug out of the 
end head. (Refer to Frgun 9-27f.) 

9-61g. Inspmztlon And Testinq 01 Components. Upon completion of the disassembly. al l  parts 
should be cleaned and visually i m p c t e d  for a a c b .  we81 or dktonion and any s igm of over- 
h a t i n g  or mechanical inurfennce.  

a. Rotor: The rotor should be tested for grounded or shorted wirdinp.  The ground test can 
be made with t m t  probes, connected i n  series with a ll&volt test lamp. an ohmmeter or any type 
of continuity tester. (Refer to Figure 9-270.) T b r e  must not be any continuity between the sl ip 
r i n p  and the rotor shaft or poles. To  tes t  for shorted t u n a  in ttm rotor winding, conlrcct a volt- 
meter, ammeter and rheoatst u shown in Figure 9-2%. or ure an ohmmeter. Rotor current drav 
and resistance a n  listed in the individual specification p g n .  G c a s i v e  cumm draw or a low 
ohmmeter reading indicates shorted windings. No a n e n t  d n w  or an infinite ohmmeter nading 
would indicate an  o p n  wirding. 

b. Rectifiers: A diode rectifier tester will detect and pinpoint o p n  or shorted rectifiers 
without p i n g  through t h  o p n t i o n  of discomecting 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, a n  be used 
in the following w m r .  Touch one test probe to a rectifier heat srnk and t k  other test probe to 

ELECTRICAL SYSTEM 
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FIGURE 9-27q. TESTING ROTOR FIGURE 9-Dh. TESTING ROTOR 
FOR GROUNDS FOR SHORTS 

a lead from one of tbs ncrifien in t h t  b a t  sink. Then n v e n e  thc position of ths Leads. The 
test bulb should light in om direction and m t  l k h t  in t k  o t k r  direction. 11 the tes t  bulb lights 
in both d i m t i o m .  one or more of t k  mctif ien in t b t  h a t  sink ia shotced. To pinpoint thc dc- 
f e c t i n  rectifier, the stator kds  must be disconncted and t h  above mat repeated on each 
mctifier. Open rectifiers cm only be detected. when using tho t a t  bulb. by disconnecting the 
stator leads. The test  bulb will fail to light in eithcr d i r a i o n  if the rectifier i s  open. 

c. Stator: The stator can be tested for open or grounded windings with a U-volt test bulb. 
d e s m k d  in the rectifier section. or m ohmmeter, in t k  following manner. Separate t k  stator 
hom the s l ip  ~g end head 1-1 far enough to i w r t  a fold of ngs or blocks of wood. In 0 t h  
words. insulate the stator from thc end head. To teat for pounded windings, touch o m  test bulb 
of ohmmeter probe to the stator hame. If t k  test bulb ligbta, or the ohmmeter indicates con- 
tinuity. thc stator is grounded. T o  tes t  for open windings, c o n a c t  one test probe to t h .  auxiliary 
term~nal ot  the stator winding center connection a d  touch each of the three stator leads. The 
rest bulb m u s t  light, or the ohmmeter must show continuity. Due to the loss resistance in the 
stator windings, shorted windings are almost impasible  to locate. However. shorted stator 
windinp will usually cause the alternator to " p o r l "  or be nomy during o p r a b o n  a d  will 
usually show some s i y n  of overharing. If al l  o t h r  electrical checks are m m a l  and the al- 
ternator falls to supply its rated output, the stator should b. replaced to determnc whether or 
not it is the faulty compownt. 

d. Bearings and Seals: Whenever the nltemator u overtmuled. mw bearings a d  oilor p e a s e  
seain are mcommended. even though the bearings and seals  appear to be in good codit ion.  A 
faulty seal can cause an  alternator to fai l  within a very rhon period of time. 

ELECTRICAL SYSTEM 
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FIGURE 9.27i. INSTALLATION OF FIGURE 9-27i INSTALLATION OF 
BEARING RECTIFIER 

9 6 1 h .  Arsembll Of Utnnotor. 
a. Pms the ball beartng into the drlve end head ming a flat block approximately ipo  inch 

square s o  that the preasure i s  exerted on t h  outer ram of t h  bearing. Imtall  the retainer plate. 
With the s r u p  ring and retainer cup in p lam on the mtor ski t .  m e  a tool that f i t s  over t k  shaft 
and agaimt t h  inmr bearing race. and press until the inner bearing m a  is agai-t che snap ring 
ntmimr cup. (Refer to F igun  9-2i i . )  

b. Carefully iretall the rectifiers in the s l ip  ring end head or rectifier mounting plate by 
supporting the umt and using the r p c r a l  tools illustrated in Figure 9 - Z i j .  

CAUTION 

Use an arbor press, do not hammer. Reconnect thc stator leads 
to the rectifien. W k n  solderiug t h s e  conneetiom, use pllers 
a s  a heal dam on the lead between the solder joint and the recti- 
fier. Too much heat will damage the rectifiers. 

c. Reassemble the rectifier mountlng plate studs and imulators. making sure they are in the 
c o n e n  order. (Refer to Figvre %27k.) 

d. Aftet the sl ip ring end head is completely assembled. t h  stator and rectifier leads must 
k secatred to the rectifier mounting plate with epoxy. Make sure the stator leads are p o s ~ t ~ o r e d  
s o  that they do not interfere with thc rotor. 

e. Install the sl ip ring end bearing and oil seal. !&kc sure t k  lip of the oil sea l  is toward 
the bearing. C o m c t  assembly of bearing. sea l ,  imer mce and spacer i s  shown in Figure 9-,271. 

f . Assemble :he alu:nator and inrtall the through bolts. Sptn the rotor to .nuke sure there 
is no mechanical interference. Toque  the through bolts to 30 to 35 inch pounds. Ssh ty  wtre 

ELECTRICAL SYSTEM 
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AUXILIARY 
TERYllUL 

PIGURC 9-27k. TERMINAL ASSEMBLY 

1 SEAL-INSTALL SEAL 
WITH LIP 

INNER RACE I 

FIGURE 9-17!. SLIP RING EN0 
BLARING ASSEMBLY 

should b. usts l led  after the unrt has been h n c h  o s a d  for autput. Irutall spacer. woodruff key. 
fan, pulley. lock w u b r  and nut. Toque  t b  nut to 35 foot pounds. using a strap wrench :o hold 
the pulley. Do not r r s u l l  the blast tube u r e m b l y  untrl d t e r  dm unrt h r r  been bench tested. 

g. l n r u l l  the brush and holder assembly and retarrung screws. Sprn the rotor and check for 
rnrerference brawn t b  bnuh  holder and rotor. Check acrols :he freld remumla wrrh an ohm- 
meter. The ohmmeter must rndrcste the amount of rotor mastance  lrated on rho rndrvrdual soecr- 
f r a t ~ o n r  page. 

ELECTRICAL SYSTEM 
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9-61i. T e r t i q  Of Alnmator. 
a. Wirrng connectrona ior bench testrng 

the alternator are shown in F i p e  9-21m. 
Refer to the' irdivldual s p c r f i a r i o n  pages 
for output tes t  frgures. Adjust r.he carbon 
prle. rf  mecessary, to obtai? the specrfred 
voltage. 

5. After k n c h  resting *e alteraator, in- 
s ta l l  the safety wrm and blast tube and 
tratall the alternator on the rngrne. 

I 
I 

I 
NOTE 

I A l w a ~  refer to the rrr ing i ~ a -  

I gram. Figure 9 - 2 3 .  when rn- 
stallrng thc alternator or testrng 
the alternator. 

FIGURE 9-27m. TESTING ALTERNATOR 
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FIGURE 9-2711. BRUSH INSTALLATION FIGURE 9-270. INTERNAL H I R I S G  
DIAGRAM 

9-61j Precautions. The follouing precautions are to be obserbed when testing or seriiclng the elecir~cal 
s!stem 

a Disconnect the battery before connecting or disconnecting test  instruments (except \oltmeter) or 
before remo! ing or replacing an! unit or wirtng Accidentalgrounding or shortingat the regulator. alternate 
ammeter or accessories. will cause cebere damage to the units and or wiring 

b The alternator must not be operated on open circuit with the rotor winding energired @ 
c Do  not auempt to polarize the alternator. No  polarization is required An! attempt to do so ma! 

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 ma! damage the rectifiers. wiring or other components of the 

charging s!.stem Batter! polarit!, should be checked with a \,oltmeter before connecting the batter! Most 
aircraft are negative ground 

f I f  a booster battery or fast charger i s  used. its polarity must be connected correctl! to preterit 
damage 10 the electrical system components 

9-6 l k Alternator Nomenclature. 
a. Bearings These units have a sealed ball bearing at the drive end and a two-picce roller bearing a t  

the slip ring end The inner race i s  pressed onto the rotor shaft and the rest o f  the bearing i s  in the \l ip ringend 
head When the unit i s  assembled. the inner racealigns with the bearing. When the bearing i s  replaced. the new 
inner race must be installed on the rotor shaft. 

b Lubrication, The slip ring end bearing should be lubricated whenever the alternator is dir- 
assembled The bearing should be thoroughly cleaned and repacked with Shell Alxania No. 2 or an equixalent 
bearing lubricant The cavity behind the bearing should be packed one-third to one-half full with the 5amc 
lubricant 

c Brushes. These units have a separate brush holder assembly that i s  installed after the 
alternator has been assembled. The brush holder has a small hole that intersects the brush 

ISSUED: 8/18/72 ELECTRICAL SYSTE, @ 
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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 t b  drive pulley m t a i n i q  nut to 35 foot pounds. 
e. Ventilation: T h  8400 series uniu use a s l ip  ring end mver  t h t  h. a b e  type connec- 

tion for a u  p ~ u n ?  ventilation. Remove this mvcr when bench t e a t i q  the a l m r ~ ~ t o r .  

9-61 I. Alternotor b n i c e  Test Sporificotioas. R s t o l i t e  s p c i f i u t i o n s  for the 12-volt alter- 
nator i6taUed a s  standard equipment on PA-24 airplanes an u folloraa: 

1 1  

Rated Output 1 
I 

70 amperes I 

I Alternator rodel  ! 

I 

I I 

Rotation I I Bi-Directional 
I 

ALX8403 

Rotor: 
! 

i 
Cumnt  Draw (77' F) 
R e s i r u s e  ( i io F) 

j Voltage 12-volts 

i 
I 

1 

! Output T a t  (i?' F): 

I Volts 
Amperes Output 

1 F ~ e l d  Ampres  

i Alternator RPM 

I 13.0 14.2 
! 10.0 i1 .5  

2.85 3.15 
1780 min. 5000 min. 

ELECTRICAL SYSTEM 
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9-61% Requlmmr C b n m e n t s .  Alternator outplt voltam can. w i h n  the limits d t k  &siyl  
capb i l i ty  of Lhc alternator, be controlled by pmpr ly  n ry lng  t h  average level of c u m a t   OW 
in the rotor w i d i a g  a d  the Pteatolite full e lebmnic  solid s t a t e  mdato t  is wall suited for 
p u m a .  The Pratol i te  altenutor, due to its d a i g n ,  bs self-limiting m n t  characterist ia 
and nee& no cumnt-limiting uuit in t h  regulator. 

a. Transistor: The transistor is an electronic switch which can turn on and turn oif the flow 
of cvmnt in an electric circuit. It hu no mechaniml or moving p M s  to wear out. 

b. Rectifier Diode: Thc rectifier diode will p l a  cunent in one direction only (fornard 
direction); a d  in t h s  r e s p c t ,  it m y  b compared to a om-cAy c k k  v a l n .  

c. Zener Diode: The Zener diode, in addition to passing c u m m  in the forward direction. 
r i l l  p a s  curmat in t k  revene dimction only w b n  a pNculu value of voltage is applied in 
the reverse direction. It is this Zener actica which makes it adaptable for use as a voluge 
reusing device in the regulator. 

d. Resistor: The resistor is a device whch  is  used to Limit cwmnt flow. 

9-610. Operation Of Rcpulator. (Refcr to Figure 9-27p.) 
a. When the altenutor switch is turned on, battery voltage u applied to t k  "I" terminal of 

the mgulator. 
b. The npn (mgative--itin-mgativc) parer transistor. T3, is turned on by cumnt  flow 

from the igni t~ca  termiml thmugh R6 and the collector emitter junction of TL through D2 through 
t k  base emitter junction of T3  to ground. 

c. Whenever the m e r  transistor. T3 ,  i s  on fT2 b also oa and T 1  is off), cuncnt will flaw 
from the igrut~on terrmnal through the freld wtndmg, through thc collector . ermtter af T3 to 
ground. 

d. Wtth the imtuon swttch on. current will flow from the "1" termnal reeulator mound thouah - - - - 
a voltage divlding network cormbting of R1. R2 and PI.  This network determines the system 
operating voltage relative to tbc Zener diode. Z1, reverse conducting voltage. 

e .  When t k  svrtem v o l t a e  connected to "I" tormica1 reacher a value at which the Zener - 
diode connected to t h  divlder astwork conducts, currant will flow from the "I" terminal through 
R1 through 21 and through t k  base emitter junction of T 1  to ground. This causes the collector 
emitter junct~on of T I  to conduct which divens the base cumnt  of T2 flowing from '.I" terminal 
through R4 to ground, turning off T2 which t u r n  off T3, de-energizing the rotor winding; then. 
when tha a l t e r ~ t o r  outputvoluge falls to a value which permits Z1 to cease conduction, T l  will 
turn off w h c h  t u r n  on T2 and T3. r e -emrgu iq  t k  rotor winding. 

f .  T b s  sequence u performed s o  rap~dly that the rotor current average appears as a value 
usually less than full rotor current depending on rotor RPY and system l a d  connected. 

g. Each time the power transistor. T3, is turned off. current flow in the rotor winding n 
reduced. This causes the rmor magnetic field to collapse which would generate high voltage at 
the power traaslstor. T3. if a path were not provided s o  that the fteld current can decay at a 
slower rate. The field suppression diode. Dl ,  pmvldes ttus path. thus pmtectmE the s c t e m  and 
regulator from possible damage. 

h. T e m p r a ~ u r e  compensation is flat which means the regulator will hold the alternator out. 
put voltage constam with temperature increase or decrease after irutial warm-up. 

i . The Prestolire solid state regulator uses three npn silicon tnnsistors. 

ELECTRICAL SYSTEM 
ISSUED: 8H8172 



PIPER COMANCHE SERVICE MANUAL 

FIGURE 9-27~.  REGULATOR DIAGRAM 

j .  Capacitor. C1, i s  used to filter ripple and alternator d i d e  switching spike when oper- 
arinq batteryless. 

k. Neon lamp. L1, provides translent volfnge Drotection acting as a surge suppressor. 
I .  Control P1 is tsed to provide a limited range oi voltage adjintment. 

9-61p. Preparation For Testing. 

CAUTION 

Do Not Interchange Rep la to r  Leads. This a i l1  destroy :qulator 
a d  void warranty. 

. 
a. The a i r cn f t  technician or other electrical srJtems specialist. must disconnect :he battery 

before connecung or disconnecting a test ammeter or other test equipment or beiore rna~ing 
winng c h n g e s  in :he e l e c t r i u l  system. 

5 .  W k n  a voltmeter only is to be used for circuit testing, the battery reed not be discon- 
nec:ed, provided caution is used when confecting or disconnecting the voltmrer. 

c. When imralling a battery in an aircraft. be sure that the bst!ery mgative termnal is in a 
position s o  that thrs terminn1 can !x connected to the battery ground cable for neqarlve ground 
systemr. 

d. T k  regulator, when ~nstalled in an aircraft. should be mounted on a me?al area. and in 3 

piace where i t  will not be subjected to excessive :empenture. 
e. To Insure a g o d  regulator ground. a permamnt grovnd lead should be connec:ed between 

the regulator nqunting bolt and the alternator frame. 
i .  The alternrror does not need to be polanzed: thcretore, e v e r  connect ground. erefi ao-  

menmrlly, ro either the :cgulator field term~nal or to the alternator field rermnais. Do 101 inter. 
change I and F !cads to repla tor  a s  :hs will destroy !he regularor. 

ELECTRICAL SYSTEM 
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g. The .Iranum should be m pod condirion aad upable of p d m a q  full ontpur and rhc 
&uran~  d r k  Wr mpo be dpd +t emu@ ro p m m t  9pp- M a  m purgrph 9-91 for 

. mrrhodl of chrcking bdt Iaioa. 
h. The battery must te in good condition and should be fully charged. 

a 
i . The voltmeter and ammeter should be of the b t  quality and should be accurate. 
j . A arbon-pile connected a c m s  t h  battery eay be laad to load t b  charging circuit while 

testing t b  npulator. 

9-61q. Yastiq Rmqulator. 
a. The prwcdure for testing the regulator, whether cn the airplane or on the test bench. 

remind the same. Connect test meters .a shown in Figure +2iq. 
b. All circuit conaectioas aha ld  k clean and ti&. This includes t k  test imtrument con- 

r rc t ioa  which must not come Loose or open t b  charging a m i t  at any time while the system 
is operating. 

c. The voltmeter will not indicate the tnu  regulator setting until the regulator has been 
operating in the cbsrging system or on tbc test b u s h  for at least om miuute, at a charge rate of 
fmm 10 to 159mpres. 

d. Connect tha voltmeter a d  t b  amwter u shown in Fig- 9-27q. Start the engine ard 
adjust its s p e d  to obtain 3.000 to 4.000 altercator RPM. Turn on accessories as aceded to es- 
tablish 10 to lkmpree lec t r ica l  l a d .  or w e  a carbon-pile acrolrs t k  bpttery to obtain ths 
charge rate. 

e. After one minute openring time. c b c k  the nprlator operating voltage as indicated by the 
voltmeter. Refer to Alternator Semio  Test Specifintiom, paragraph %11. for the correct o p r -  
acing voltage. The operating voltage in shown fa t h  ambient temperature in which the regulator 
is operating. 

f . If the voltmeter rending indicates that the operating voltage is not withn limits, lift the 
plastic plug from top of regulator and adjret the voltage to the desired value. Replace the plug 
after adjustment. Before codemrung the regulator. recheck the alternator and the tattery; making 
sure chat they are in g o d  codition. Reckck 
all circuit connections and all wiring for un- 

a 
wanted reaistaree (voltage drop test). Recheck 
the voltmeter for accuracy and repeat the 
entire operpting test. 

9-611. Adiustlnq Rmqulator. 
a. Adiustment: These units heve an ex- 

ternal adjustment located under the plastic 
plug on top of the regulator. T h  regulator ins  
an adjustment spread ranginn from l3.O-volts 
to E.0 volts. Output is increased byturning the 
adiutrnent clockwise. 

b. Opent~nq Voltage: The regulator should 
be adjusted to 14.2-volts when controlling a 
load of 10 to 1S-smps after one minute o p r -  
nrlon. T h s e  units are not affected by ambient 
tempentures. The voltneter must be connected 
from the "I" or switch termirul to ground. 

FIGURE 9-27q. TESTING REGULATOR 
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.D LE- *I.., 
U" snrmr 
I,. ..*.,C..L,, 

FIGURE 9 - n r .  APPLICATION OF FIGURE 9-27s. TESTING OVERVOLTAGE 
OVERVOLTAGECONTROL CONTROL 

c. Caution Notes: 
1. Use only with iruulated (ungrounded) field altenutors. 
2. Regulator base rmvt hsve a good ground connection. 
3. Do not connect gmund pa re r  to aircraft until voltage regulator "I" terminal has been 

disconnected fmm electrical rp tem.  
4. Do not (even momentarily) connect the r r o  voltage regulator terminals together. 
5.  Do not connect banery into s p t e m  with oolarity reversed. 
6. Do not force the voltage adjus twnt  s m w .  
7. Thm is  a sealed unit and not repairable. Replace with a new unit. 

9-61s. Ovenoltogo Control. 

9-611. Purpose And Operotion. 
a. The overvoltage control is used to protect electrical circuits and electronic equipment 

hom excessive voltage in the event of a charging circuit malfunction. 
b. The ovemoltnge corn01 consists of a mechanical relay and a solid state triggering de- 

vice. The solid s ta te  triggermE device acuvatcz the mechanical relay, when the voltage reac%s 
a preset value, thereby opening the relay contacts and disconmctingthe f i e ldc i re~ i t  of the alternator 

c. The relay cornacts will remain open until the alternator switch IS turned off. Figure 9-22 
illustrates the overvoltage contml connected in a t p i m l  Restoli te insulated field alternator. 

9-61u. Test P m c d u e .  Cormen the relay as shown in Figure 9-27s. Use a 100-ohm potenti- 
ometer of U-watt nting, or more, to adjrst  the voltage. The voltmeter is used to read the voltage 
untll the =lay opens. at which t ~ m e  the voltmeter reading pil l  drop to zero. See tabulation for 
voltage reading. Test figures are at  75 degrees Fahrenheit. These units are not adjustable. Re- 
place the overvoltage control if  it docs n a  test  to spci f ica t ionr .  

Relay contacts open between 16.2 and 16.&volts. Use 18 or 24-volts to test. 

ELECTRICAL SYSTEM 
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9-62. Crnnking Motors. (Dclco-Rcmy) 

9-63. Ccnenl. H'hen 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 
armature Therefore. the d r i w  pinion. hating internally matched splines with respect to the splines dri te 
sleeve. moves endwise on the shaft and into mesh with the flywheel As the pinion hits the pinion stop. i t  begins 
to rotate with the armature and cranks the engine. 

When the engine starts. the flywheel begins to spin the pinion faster than the armature  gain. because 
of the splined action of the pinion and drive sleeve assembly. the pinion backs out of mesh with the Il! wheel 
ring gear protecting the armature from excessive speeds. 

Some Bendix drives incorporate a small an t id r i f t  spring between the drive pinion and the pinion \top 
which preterits the pinion from drift ing into mesh when the engineis running. Others use asmallanti-drift pin 
and spring inside the pinion which provides enough friction to keep the pinion f rom drift ing into mesh 

Seter operate the motor for more than 30 seconds u,ithout pausing for two minutes to allou i t  tocool 

9-64 Checking Crnnking Motor. Seberal checks. both tisual and electrical. should be made in a defectite 
cranking circuit to isolate trouble before removing any unit Many times a component 1s remo\ed from the 
aircraft only to find i t  i s  not defectixe after reliable tests. Therefore. before removing a unlt in a defectite 
cranking system. the following checks should be made 

a Determine the condition o f  the battery 
b lnspect the wiring for frayed insulation or other damage Replace any wiring that i s  damaged 

Inspect al l  connections to the cranking motor. solenoid or magnetic switch. ignition switch or an! other 
control switch. and battery. including all ground conneitions Clean and tighten al l  connection5 and trlrlng 
as required Man! engine manufacturers specif! allowable toltage drops in the crank~ng circuit For thi. 
information. refer t o  the engine manufacturer's shop manual rn c lnspect all control suitches and the ignition suitch. to determine thcir condition. Connectaiumpe 
lead around any switch suspected of being defective If the system functions propcrl! usingthis method. repair 
or replace the bypassed switch 

d. I f  3pecified battery voltage can be measured at the motor terminal of the cranking motor. allowing 
for some voltage drop in  the circuit and the engine i s  known to befunctioningproperly. remoLe the motor and 
follow the test procedures 

9-65 Test And Mnintcnnnce 01 Crnnking Motor.  (Delco-Remy) 

9-66 Inspection. With the cranking motor removed from the engine. the pinion should be checked for 
freedom o f  operation by turning i t  on the screw, shaft The armature should be checked for freedom of 
operation b! turning the pinion Tight. dirty. or worn bearings. bent armature shaft. or loose pole shoe screw 
will cause the armature to drag and i t  wil l not turn freely I f  thearmaturedocs not turn (reel! the motor should 
be disasemblcd immediately. However. i f  the armature does operate freely. the motor should be giten 
electrical tests before disassembl? (Refer to Paragraph 9-73 ) 

9-67 Checks. 
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948. M-Load Tea* Check. (Refer to Figure 
%27L) Connect the cranking motor in s e r ~ e s  

with a fully charged battery of the s p c i f i e d  
voltage, an ammeter capable of r e d i n g  several 
hundred amperes. and a variable m i s t a n c e .  
Also connect a voltmerer as illustrated. from 
the motor terminal to the motor frame. An r.p.n. 
indicator i s  necessary to measure armature 
s p e d .  Obtain the specified voltage by vaying  
rhe =sistancc unit. Then read the c u m n t  draw 
and umsture  speed and compare these  readings 
with the values l is ted in the published spec,- 
ficationr. Interpret the test  results a s  follows: 

a. Rated current draw and no-load speed 
indicate normalcondition of the cranking motor. 

b. Low fm speed and high current draw 
indicate: 

FIGURE 02h NO-LOAD TEST I. Too much fnction-tight. dirty, or 
l m r e  pole shcas  allowing armature to drag. 

2. Shorted armature. This can be further checked on a powler  after disasscmbly. 
3. Grounded armature or fields. Check further after disasscmbly. 

c. Failure to operate with high c u m n t  draw indicates: 
1. A direct ground in the terminal or fields. 
2. "Frozen" bearings (this should have been determined by :uming the armature by hand). 

d. Failure to operate w ~ t h  no c u m n t  draw indicates: 
1. Open fleld clrcuit. This can be checked after disassembly by inspecting internal con- 

nections and tracing cln'uit with a test  lamp. 
2. Open armature coils. Inspect the commutator for badly burned b a n  after disassembly. 
3. Bmken brush springs, worn brushes, high insulation bemeen the commurator b a n  or 

other causes whlch would prevent good contact between the brushes and commurator. 
e .  Low no-load speed and low c u m n t  draw indicate: 

1. High internal resis tance due to poor connections, defective leads, diny commutator and 
causes  listed under (d). 

f. High free speed and high c u m n t  draw indicate shorted fields. If shorted f ields are sus- 
p c t e d ,  replace the field coil assembly and check for improved performance. 

9 4 9 .  Lock.Torque Teat Check. (Refer to Figwe 9-27u.) The lock-torque test  requires the equip- 
ment illustrated. A variable resistance with a high current capacity should be used. The crankinq 
motor should be securely aounted and a brake arm hooked to the  drive pinion. Use exlreme cautlon 
durlng this test  to make sure the end of the brake a m  does not s l ip  off of the plnion when current 
i s  applied. When specified cune l r  i s  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 o i  torque 
a s  read on the s ca l e  with that listed in the published spu i f i ca t i ons .  If the torque i s  low, the 
motor must be disassembled for further rests and repfir. 

9-70, D i ~ a r a e m b l ~ .  If the motor does not perform in accordance with published specifications. 
it may need to be disassembled for funher testing of the components. Yormally the c r ank~ng  motor 
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should be disassembled only so far as is necessary 
to make repair or replacement of the defective 

I parts. As a precaution, wear safety glasses when 
disassembling the cranking motor. Following are 
general instructions for disassembling a typical 
Bendix drive cranking motor: 

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 attaching the drive 
housing and commutator end frame to the field 
Frame assembly. Discard the tang lock washers. 

d. Separate the commutator end fram. 
armature assembly. field frame, and dri . ITION O F  BRAKE ARM 

housing. 12. -1 
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: 

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-Thm 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. 

9-7 1. Component Inspection And Repair. 

a. Brushes and Brush Holders - Inspect the brushes for wear. If they are wom down to one-half 
their original length, when compared with a new brush, they should 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. Armature - The armature should be checked for short circuits, opens. and grounds: 

I. 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. Shons 
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 
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connectioas. Poor connutions cause arcing and burning of the commutator. U the b u r  uc not 
badly burned. m o l d e r  the hds in the riser bars and nun the commutator d o m  in a lathe. Then 
undercut b insulation btwemr the commutator ban 1/32". 

3. Grounds in the armature can bc detected by the use of a teat Lamp a d  pmds. If the lamp 
light# when one teat prod is  placed on h e  commutator md other teat pmd on the anriatun core or 
shaft, the m a t u r e  is gclnded. If the commutator i s  worn. dirty, out of round. or h u  high insu- 
lation. the commutator should be turned d m  and undercut u previously deacribad. 

c. Field Coils - The field coils  ahould k checked for grounds and opens us ins  a test  lamp. 
i. Crounda - D i a c m e e t  field coil ground connectioas. C o ~ e c t  me test prod to the field 

frame and the other to the field connactor. If the lamp ligbu. the field coils uc pounded and 
must k npPired or replaced. 

2 Opens - Connect teat lamp prods to mda  of field coils. If lamp does not light, the 
field coils am open. 

11 the field coils  need to k nmoved for *air or mplacemmt. a pole shoe spreader and 
pole s h w  rcrewdnver should be used. Care sb-uld be exercised in replacing the field coils to 
prevent grounding or shorting them as they a . & t e n d  into place. Where the pole shoe has a 
long lip on one s ~ d e ,  i t  should be assembled in the direction of armature mtation. 

9-72. Reess*mbly. To  r e u s m b l e  the motor follow the disassembly pnredures in r w e n e .  
lnstall new tang lock wanhen where removed. 

CAUTION 

If F o l c - T ~ N  drive i s  manudly rotated to locked position. do not 
attempt to force it in a revene direction. Pnrceed to install with 
pin~on meshing with flywheel. When engine starts .  the drive will 
return to :he demeshed position. 

9-73. Cranking Motor Lrvic.  Tmst Specifications. Delcc-Remy specificationsfor 12 volt cmit ing 
motors mstalled as standard equipment on the PA-24 ~ r c r d t  am a s  follows: 

ELECTRICAL SYSTEM 
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Motor W e l  

Delcc-Remv. Ref. Sarvice Bulletin 

Yin. Brush Tension 

No Load Test  
Volt 
Min Amos 
Max. Amps 
;fin. R.P.Y. 
Max. R.P.Y. 

1109511 
1109679 
1109688 
1109695 

1M-110 

24 or. 

10.6 

60 
3000 

4109689 
110%T3 

151-1 10 

24 02. 

11.3 

65 
4000 

1113471 

lkl-110 

80 or. 

11.5 
50 
70 
1400 
2200 

A 
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9 -  h n i n q  Motors (Pr*stolit*). 

Lock Teat 
Amps 
Min. Toque.  Ft.-Lbs. 
Approx. Volts 

9-i5. Descriptiar. The gear reduction r t u t l n g  motor c m s i s t s  of su major components: The 
Commutata End Head Assembly. The Armrure.The Frame and Field Aasembly.TneGearHousing, 
The Pinim Housing, and The Bendix Drive h e m b l y .  Refer to Figum 9-290. 

9-76. Opmtion.  When the starring circuit is energized, bi y current is applied to h e  s t a r t s g  
motor terminal. Current flovs through the field corls, m a t i n g  a strong magnetic field. At  the 
same time. current flows through the brushes to the commutator. through the armature windrngs to 

300 
18 
7.3 

01X DRIVC WAFT 

FIGVRE 9-290. EXPLOCEC V I E W  OF GEAR REDUCTION STARTING MOTOR 

570 
27.5 
6.3 
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grand. The ms@aic f o ~ e  created in the armaura c o m h d  with &at m a t e d  in the field wind- 
ings b g i m  to cum the armature. 

The p a r  cut on the & i n  andof th armature shdtextenda through the gear housiq, where 
it is anpoppotted by a mllsr bearing. The war m a t e s  with the teeth d tha reduction gear that drives 
the Bendix shdt .  Tbe haft ia w e d  to thc rductiaa gear. The Bondix drive is held in poritian 
aa the s h d t  by a "spud" pin. The s h d t  is suppatad in the p a r  hauing by a closed end roller 
bearing and ia rhc pinion has ing  by a graphitized hmz. hemring. 

men che w e t u r e  ttrms the mductioa gear, the bnd ix  drive pinion meshes with the fly- 
wheel ring gear by i&ia and Mim of tho urn thnds within the &ndL sleeve. A daenr pin 
engsges in a notch in the screw threads which pnvmts dameahins if the m u n e  fa ik  to s t a t  
when the starting circuit ia dcene rgud .  

When tbc engine n u h e s  a pndetermined speed, centrifugal action forces the detent pin 
out of the notch in the screw ahdt  and allows the pinion to deraesh from the flywheel. 

9-77. Yainknancm. 'Ib. starting circuit should ta impacted at rep.. . intervals, the frequency 
d which should ta determined by the amount d sewies and conditiom under d i c h  the vehicle 
is operated. It is mcommended that a c h  inapaction b. ma& at hos t  twice a year and include 
the following: 

a. The bttery should b checked with a hydranear to be sure it is fully charged and filled 
to the proper b e 1  wich approved water. A Load test s h a l d  k made to determine battery cm- 
dition. 11 dirt and camsion have aaumtllated ca the battery. it should be cleaned with a solurian 
of bnking aoda and water. Be suze none of tLe solution enten th battery cells. 

h. The starting ckeuit wiring should b. inspected to be sure that aU connections are clean 
and tight and that the insulation is sound. A voltage l a s  ten  should be made to locate any high- 
mistance cmnecrions that would affcct starting motor efficiency. This t e n  is made with a iow- 
reading voltmeter while cranking the engine or at qprorimateiy 100 m p r c s ,  and the followtng 
limits should ta used: 

1. Voltage loss from insulated battery post to starting motor terminal - 0.3-volt mPxrmum. 
2. Voltage loss from battery @and  post to starter hame - 0.1-volt maximum. 

NOTE 

If voltage l a s  is greater than the above limits, additional tests 
should be mpde over each part of the circuit to locate the high- 
resiname CoMctions. 

c. No lubrication i s  required on the starting motor except at the time of overhaul. Then lubri- 
cate the entire shaft under Bendix Drive, fill grooves in annature shaft at drtve end and pacic 
gear box with 1.3 to 2.0 ounces of Lithium S a p  B a e  Grease ;I925 Molytex "0" or equivalent. 

d. The starting motor should ta aperated for a few sccocds with the ignition switch off to 
make sure that the pinion engages properly and that it tvms freely wtthout binding m excessive 
noise. Then the engine sltouid be started two or thme times to see  rhat the pinion disenqages 
properly when the engme is turned off. 
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9-78. Ovrhaul. 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 staring motor from the engine, fint 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 motor can then be lifted off and taken to the
bench for overhaul.

9-80. DiOassembl y
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 armature. 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 steel spacer that is located on the pinion end of the shaft.
Remove reduction gear, woodruff key and steel spacer from shaft.

c. Turn 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 roller 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 din 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 full
contact on the commutator. If worn to half their original length or less, they should be replaced.

9-82. Armature.
a. Check the commutator for uneven 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. If the commutator is rough or worn, it should be turned in a lathe. Refer to Figure 9-29b.
The armature shaft should be inspected for rough bearing surfaces and rough or damaged splines.

b. To 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 commutator segment and the other to the armature
core If the test lamp lights, the armature is grounded and should be replaced.

c. To test for shored armature coils, a growler is used. (Refer to Figure 9-29c.) The anma-
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 willvibrare.

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: 8/1872
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FIGURE 9-29b. TURNING STARTING FIGURE 9-29c. TESTING MOTOR 
MOTORCOMMUTATOR ARMATURE FORSHORTS 

9-83. Field Coils. 
a. Check the field coils fa grounds (Refer to F i g r e  9-2%) by placing me test probe 

the f r i e  m d  rhe other on &e  n m e r  termind. Be s u n  the brusher are n a  accidentally t o u c h &  
the frame. U the lamp Lights. the fields us yotmded. Repair or replace. 

b. I r e p u t  a l l  connections to m a b  sum t h y  are clean a d  tight pad i n s p r t  insulatim for 
detsrioratioa. 

9-84. Brush Holders. 
a. To teat b w h  holden, much ooe test p r o k  t o  (he blush plate a d  the other to e o h  brush 

holder. 
b. The test lamp should li&t when the grounded brush holders are touched and should not 

light when the insulated brush holden are touched. 

9-85. Gear And Pinion Hauling. Inspect housings for cracks and bearings for exmssive  wear. 
Remove rust, paint or grease from mountin# surfaces. 

9-86. 8.ndix Drive. The Bendix Drive should be w i p d  clean with a dry c l a h .  The pinian 
should turn smoothly in me d i m t i m  and 
should lock in the other direction. Replace 
dnve if it fails to check as above or if the 
pinion teeth PC extensively worn or damaged. 

9-87. Assembly. 
a. When asaemhiing the srarung motor. 

always w e  m arbor press and the proper 
beulng arbor for lnsrallrng graph~tued bronze 
a d  roller beanngr. The Bendlx shaft should 

FIGURE 9-29d. TESTING MOTOR have a t h ~ n  fdm of Lubnplate ;77T or equva- 

FIELDS FOR GROUNDS lent on the Bendix portlon of the shaft. End 

ELECTRICAL SYSTFU 
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377 

ST*RRIG MOTOR 

FIGURE 9-29.. NO-LOAD TEST HOOKUP FIGURE 9-29f. STALL-TORQUE HOOKUP 

p l y  should be ,005 to .050 of pn inch. 
b. Xew brushes should be propcrlyseated when ixstallingby wrqping a ru ip  of 00  s m d p a p r  

arcund the cammutator (with the s a d i a g  side out) 125 t o  1 5 0  timer maximum. Drop brushes on 
sandpaper covered commutatu and Nm the armsnu. slowly in the d i d o n  d r o t a l a .  D u s t  
should be blown out of the motor after %din& 

NOTE 

The snrinp tensim i s  32 to 40 ounces with new brushes. This ten- 
7 - 

sion is measured with the scale hodred under the brush spring near 
the brush and the = d i n g  i s  t&m at right angles to the h e  of 
force exerted by the brush spring. 

c .  C h u k  the pouition of the p~nion to be sure the unit will .mesh properly with the flvwhn! 
ring gear. See specifications for u n ~ t  fa c o m c t  dimensions. Refer to pardgraph 9-90. 

9-88. Bench Tests.  
a. After the starting mot- i s  reassembled, it should be tested to see that the no-load current 

at a cenain volmge is  within s p u i f i c a t i m s  aa given in puagraph 9-90. To  m a k  this tes t ,  con- 
n u t  a s  s h m n  in Figure 9-29e. If current is too high, c h a k  the bearing alignment m d  exd play 
to make sure there i s  no binding a interference. Two or throe s h u p  r a p  on the frame wirh a raw- 
hide hammer r i l l  often help to alifn the karlngs and fm the ammure. 

b. If no difficulty is  indicated in the above test, a stall  t a q u e  test  may be made to see if 
the starting motor i s  producing its rated cranking p o s e .  Yakc tes t  connectima a s  shown in 
F i g m  9-29f. 

c. If torque and c w e n t  r e  n a  wi(hin spci f ica t ioro ,  check the seating d the brushes and 
internal comeffiona fa hi* resistance. If these c h u b  are m d e  and found to be in good order. 
replace frame and field .oscmbLv and retest stoner. 

ELECTRICAL SYSTEM 
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9-89, kaa ing  Yotor Central Circuit. 
a .  Inrpn the cmuolcirPutwiring between the b a n e y .  solenoid and manual starting switches 

for b r e a k ,  poor coanmions  and faulty iruulatim. Tighten a l i cmnec t ima  and make sure solenoid 
ia firmly mounted a d  m a k e s  a g o d  ground cmnect im.  

b. C h a k  the voltage I a s  scroas the switch commca dwing nolmal starting. If l a u  is in 
excess d 0.2 volts p r  I00 a m p a n .  the solenoid rhcnld ta replaced. 

c .  If solenoid fails t o  o p n t e  when the mania1 i s  turned an or if it  fails to releasewhenthe 
manual switch is released. it should bc removed and t ened  to specifications. If either opn ing  
or closing v o l t a p r  are  not specified, rep1.a the solenoid. 

9-90. Stottinq Motor Sonic* Test Sp*cificotions.. Prertolite specificatims for 12-volt stanlng 
motors installed 08 a a d u d  equipment m the PA-24 a i r p h e s  are M f o b - :  

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 

Motor Model 

Min. Brush Ternion 
M a x .  B m h  Ternion 

N e L c a d  Tes t  (77  F) 
Volt 
Mu. Amps 
Min. R.P.Y. - 

stail  TO^= 
Amps 
Min. T a p e .  Ft. Lbs. 
Appox. V o h  

Pinirn Position " '  
Drive at rest  
Drive extended 

MZ42O 

32 02. 

40 or. 

10 
75 
2000 

560 
38.0 
4 .O 

1.748 to 1 . S  in. 
2388 to 2.495 m. 

" )Th i s  dimenaim i s  m e ~ u r e d  from the centerline d the mounting 
hole neatest the drive end h e d  to the edge d the pinim. 
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9-91. Mehods Of Checking Gonerotu Or Alternator Belt Tmsien.  
a. If pmperly installed, t m s i a e d  and checked periodically. the w n e r a t a  or a l t e r n a a  dnve 

belt will g v e  very satisiactory service. However. an improperly tensioned belt will wear rapidly 
and may slip a d  reduce generator or alternator output. C m r q u e n t l y .  a belt should be checked 
for proper tension at the time it i s  installed, again d t e r  25 hours opmt ion  and each l W  h o w  
thereafter 

b. T h e x  are two satisfacton, methods of checking belt tension; howeve; rhe t i n t  method 
described will be found preferable by mort maintenance p e n a n e l  because it i s  technically sin- 
ple. and requires l i n b  time for accomplishment. 

1. Torque Mahod: This method of checkiag belt tension conrists d measuring the t aque  
required to s l ip  tbe belt at the small pulley and i s  r c m p l i s h e d  a s  follows: 

(a) Apply s torque indicatingwrench to the nut thatattaches the pulley to the generator 
or alternator and turn it in a c l c c i n i s e  dircctim. Observe the torque shown on the 
wrench at the instant the pulley slips. 
(b) Check the t a q u e  indicated in step ( 2 )  with t a q u e  specified in the followingchart. 

NOTE 

The higher tens:cn specified for a new belt i s  to compensae for 
the initial stretch;hat takes place a s  som a s  it 6 operated. These 
higher tension values sharld not be applied to belts which pre- 
viously have beel  used. 

Tuque  Indicokd at 
Generator w Aiternotor Puller 

11 to U f t .  Ibs. 
7 to 9 f t .  Ibs. 

13 to 15 ft. Ibs. 
9 to 11 ft. Ibs. 

Width of 
Belt 

318 inch 
3/8  inch 
1.'2 inch 
1, 2 inch 

2. Deflection Method: Belt tension may be checked bvneasuring the amountoi deflection 
caused by a predetermined amount of t m s i m ;  this i s  accomplished in the following manner: 

(a) Attach the hmk of a small spring-scale to the belt at the approximate mid-point 
between the :ing gear support and rhe generator or alternator. 
(b) P9ull on the scale until a reading oi 14 pounds is obtained. (10 pounds ior used 
belts) 
(c) !,leasure :he distance h e  belt !I= moved with the 10 to 14 pound load applied The 
dlstance (deilection) should be 5 . 1 6  inch If less  than 5/16 inch, the belt is tm right. 

Condition 

New 
Used 
New 
Used 

ELECTRICAL SYSTEM 
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9-91. Savickg 8.m. The b a a a y  b locared &a in the d n t  companment arnched to the fvovlll 
or  in the f n d q e  dirrnty .fc of the mags camp-L The b u m y  h end& in I minks szed box 
with a v m t  -em. and a dnin when the box u ~ e d i n t h e ~ r T b c v m t l l l o v l ~ . i r . r o e n t c r  
the box and d n w  off fuma dut may m & t e  due m the c b q m g  procem of the b.my. The dnin ia a 
p M c  m k  loaced on the b m m  side of rhe box which is n d y  c l o d  off with a clamp and lhould be 
opned  occviorully to dnin off my rccumulacion of liqud or d- d& of the bar The b a m y  
should be checked for fluid Lenl, but mpa not be fM above the brffL p h m  A h y d r o m a r  check ahould 
be paformed to d d e  the percent of e h y e  p m t n t  in the batmy. M comecdom m u a  be c l a n  and 
W t .  If  the bancry u not up lo n o d  c h y .  techage avdng with a n t c  of four ampcrcr and 
fnishing with two ampere. 

9-94. Hydromotor Reading And B o c ~ r ) .  Choq* Parcent. 

CAUTION 

r 
Hydrmmter R*adlngs 

1580 
1250 
1220 
1190 
1160 

1UO or below 

E n m d  pow- should not be connared ro or moved  from aircnft 
with mmcr witch ON. 

Peccmt of Choq* 

100 
75 
50 
25 

V q  little useful capacity 
Diachnrpd 

9-95. awpq B a m y .  When rcchyling the battery, it should be m o v e d  from rhe airplane. (Refer ro 
p~r rgnph  9-97.) 

a. Remove ceil a p s  and check tluid lneL 
b. Begin chugin# rate at 2 m p c m  and f d i q  with 1 ampcrc. 
c. Should rhc b a t t y  boil ovm. dean per p v p h  9-100. 
d. When banery is complcrcly charpJ. rrinnrIl in the airplmc. 

9-96. S b g  T h u *  Exrslvl P m p  muck With Airphac's B.ay ?kdy  k p l d  
a. when uaing a 12 volt bmery for a r c r n d  pow d n g  and rhe urplane's ban- is narlv 

deplmd, rhe following pmcedum ahould be used: 
1. Dixonnm the airplane's b~trery  at rhe n n ~ ~ r i v e  remind co prevent acco ive  lodins of the 

external starring battery. 
2. Check chat dl o i  rhc airphne's e l d e a l  equipment u rurncd OFF. 

ELECTRICAL SYSTEM 
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3. Connect the external battery to the external power receptacle; turn master switch ON and
start engine using normal starting procedure.

4. Turn master switch OFF; remove external battery. and then reconnect the battery 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 cpacity of a power cart is sufficient to start an aircraft with a low battery.

9-97. Removal And Installation Of Battery. (PA-24-180, Serial Nos. 24-1 to 24-102 incl.) The battery is
located in the engine compartment at the upper left side of the firewall. The battery may be removed bv
the following procedure-

a Remove the left side and top cowl.
b. Remove the cover of the box by removing the wing nus at the fore and aft side of the cover.
c. Disconnect the battery cables.

NOTE

Always remove the ground cable first and istall last to prevent
accidenal short circuiting or arcing.

d. Lift the battery from the box.
e. The battery may be installed in reverse order of removal.

9-98 Removal And Installation Of Battery. (PA-24-180 and PA-24-250. Serial Nos. 24-103 and up:
PA-24-260. Serial Nos. 24-4000 to 24-4246. 24-4248 to 24-4299 incl. and 24-4783. 24-8403 and up: and
PA-24-400, Serial Nos. 26-1 and up.) The battery is located in the lower afr section of the fuselage directly
aft of the baggage compartment. The battery may be removed by the following procedure:

a. Remove the access panel to the aft section of the fuselage located at the aft of the baggage
compartment.

b Remove the cover of the box by removing 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 short circuiting or arcing.

d. Lift the battery from the box
e. The battery may be installed in reverse order of removal.

ELECTRICAL SYSTEM
ISSUED: 8/18/72
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9-99. Removal And  Installation Of Battery. (PA-24-260. Serial Nos 24-4247. 24-4300 to 14-4782. 
24-4784 to 24-480.1 incl.) The battery i s  located in the engine compartment at the louer right side of thc 
firewall. The battery ma! be removed by the following procedure 

a Opcn the right coa l  panel. 
b Remove the battery box cover from the box by removing the coverand 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 

SOTE 

Alwa!s remove the ground cable first and install last to pre\ent 
accidental short circuiting or arcing 

d Slide the box with batter) to the right and remo\e 
e The battery ma! be installed in rexerse order of removal 

9-100 Banery Box Corrosion Prevention. The battery box 3hould be checked for sp~lled electrol!te or 
corrosion at each 50 hour inspection or at least even  30 days. whicheber comes first. Should this be iound in 
the box. on the terminals or around the batter!. the batter! should be removed and both the box and batter! 
cleaned by the following procedure 

a Open the drain clamp at the bottom of the batter! box or a i t h  the box remo\ed. drain off an! 
electrol!te that ma! h a ~ e  overflowed into the box 

b Clean the box and battery Corros~on effects may be neutralized by appl!ing a solution of baking 
soda and water mixed to a consistent! of thin cream The application o f  this mixture should be applied until 
all bubbling action has ceased 

CACTIOS 

D o  not allow soda solution to enter batter! 

c. Rinse the battery and box with clean water and dr! 
d As necessary. paint the battery box with an acid resistant paint Allow paint to dry thoroughly 
e I f  installed. close the batter! box drain tube clamp 
f Rein5tall the batter! 

9-101 Checking Electrical Switches And  Circuit Breakers. Electrical 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 i f  an o\erload i s  applied to the s!stem,. thus preventing d~mage  to electrical u ~ r i n g  To 
reset the circuit breakers. simply push in  the button, Al lou sufficient time for cooling before resetting circuit 
breakers. The time for resetting circuit breakers may bar! considerably. depending on the nature of the 
o\erload and the temperature 

ISSUED: 8/18/72 ELECTRICAL SYSTEM 
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9-103. R e m o d  Of Wmg Na-on Lghc. 
r T o  remwc bulb, rcmwe the m w  securing the plexr(llu window. 
b. R m o v e  screw securing the lens m i n e r .  
c. Remwe leru and bulb. 

T o  remove the complete lamp assembly, the wing tip must be moved.  

9-104. llur b r i o n  Of Wing Navigdon Lgh~. 
a. I . il bulb, lens and lens r e u i n a  and secure m t h  approprYte screws. 
b. Place p lex~glu  wmdow in position on wing u p  and secure with appmprute mews. 

9-105. Remonl  Of Tail Navipdon ti@. 
a. T o  rcmwe bulb, remove the s a w s  securing rhe light lvcmbly  to  the rudder u p  and removc the 

lens. 
b. Remove the bulb. 

NOTE 

T o  remove the complerc light u v m b l v  unlolder the elecmcal l e d  from 
the b u e  of the light luembly  and dixonnecr the remirung elecmcd 
lead at the connecror. 

%I06 In-n Of Tail Na*igwn Lighr 
a. Innall bulb and lens in light l u n n b l v .  
b. Place light u v m b l y  in position on rudder u p  and secure wirh appropriate s r m v r  

9-107 Removal Of L m p  In And-Cdlidon Wmg Tip Smbe Li#x. The l q h u  are locared in both wins tips 

next to the navigauonll lighu. 
L Remove the m e w  securing the p l u i g l u  window to  the wing u p  and remove window 
b. Remove the tcrw securing the r u n p a n o d  liihr cover and remove cover. 
c. Remove the three screw xcuring nangarional light bncker  assembly and remove light asxmblv 
d. Remove the nrobe lamp by curring the w i r a  on the lamp beneath the mounung bncket. 
e. Remove rhc defecnve lunp. 
f. Remove and d u c u d  the plug with the cut  w i r a  from the e l e c m d  roc kc^. 

ELECTRICAL SYSTEM 
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9-108. bdh&n of L m p  Ln h7iCollLDa sliq Tip S a o k  ljBr 
a. Route the wira from che new lamp down &mu@ the bole in the r u v i p d o d  l i t  bnckct. 
b. Insen the wire terminals in the p h c  p l q  supplied wich h e  new Lmp. Wire according to rhe 

xhenucic l o c a d  in che dccponio seaion. 
c. Pmdon mobe Lmp on nmvigndond ligbt b n c k m  
d Srmm i u ~ d o d  l i t  rprmbly m d  bnckcc with appropriate - 
e. l r n d l  naviglt iod l~ght c w a  m d  secure wirb ipproprirv 
f. lmaU pkxiglrr rindow on rug r i p  md rmm with appoprhtc -. 

9-109. Remod Of L m p  In h m n  w r  The light b looted on the u p p r  section of the vndcd 
fin. 

r Loom the screw in the clamp securing the light ma. 
b. Remove the l i t  cwer. 
c. R m w e  the dcfr ive Lmp fmm the socket. 

9-110. Tmublnhoo* nl For AnciCobion And Wmg Tip Spobe L@t S-r. The srrobe 
lyhr uwrnbly functions u a condenser d i v h y  system. A condmwr in the powa supply u chyled to 
appmximaulv 450 volo D.C. chen duchuged acnm che Xmon &rb cube at i n u m h  appmximatelv 45 
M a  per minute. The con& u p d e l  mac the Xenon fluh mbc vhicb u desiped to bold off the 
450 volo D.C applied u n d  the f lub  tube is -d by m arernd p u k .  Thu p u k  u genmted by a 
solid state dming circuit in the pow supply. 

When uoublahoodng the m b e  l i t  system, it mun tint be dmrmincd if the rrouble u in the fluh 
tube or rhc power supply. Replacement of the M  be will confnn if chc cube b defective. A norrml 
opmdng p o w  rynem will emit an audible tone of 1 to 1.5 KHC If t h m  u no sound emined check rhe 
ynmn according to the following inmuborn.  When rroublahooring chc Iyncm uolize the appmphte  
x h m u d c  in the m u d .  

a. Asemuin the input volfage at the power supply u 12 volts. 

When diwonnemiug m d  connecting the power supply input connecdons 
do not gcc the connetxion mrcncd. Rncrvd polaricy of the input 
volugc for just m inronr will pennmendy the po- supply. 
The rmned polairy d c s o y s  I proocctive diode in the power supply. 
causing selfdarmcdon from overhating of the p o n r  mpply. This 
dmage is somaima  not immcdiatcly apparent. but will u u x  failure of 
the system in h e .  

b. Check for idfunmion in inrerconnebng n b l a .  
1. Awnrain pins 1 and 3 of inmconnecdng a b l e  .re not rmrvd. 
2. Using m ohmrncrn check continuicy beween pin 1 and 3 of invrconnening cable. If  vou 

obuin a reading on che metn the a b l e  is shorted and should be replaced. 

ELECTRICAL SYSTEM 
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NOTE 

A short of the type described in steps I and ?mill not cause perma- 
nent damage to the power supply but the system will be inoperati\e 
i f  such a short exists. A\oid any connection between pins I and 3 of 
the interconnecting cable a s  this will discharge the condenser in the 
power \uppl! and destro! the trigger circuit 

When di~connecting the power suppl! allow fi\e minutes of bleed 
down time prior to handling the unit 

c Check interconnecting cables for shorts 
I Disconnect the output cables from the power supply outlets. 
? The following continu~t! r !ecks can be made with an ohmmeter 
3 Check for continuity bet . i n  the connectors of each interconnecting cable by checking from 

I pin I to pin I .  pin 2 to pin 2. and pin 3 to pin 3 When making these checks if no continuity exihts the cable is 
opened and should be replaced 

4 Check continuity between pins I and 2. I and 3. and 2 and 3 of the interconnecting cable I t  
<.ontinuit! exists between an! of these connections the cable is shorted and should be replaced 

5 Check for continuit! from pins I .  2 and 3 to airplane ground I f  continuit! exi%tr the cahle is 
shorted and should be replaced 

d Check the tube socket assembl! for shorts 
I Disconnect the tube socket assembly of the anti-collision light from the interconnectingcable 
2 The following continu~t! checks can be made with an ohmmeter 
3 Check for continuity between pin I of amp connector to pin I of tube socket. pin 2 of a 

I connector to pins hand  7 of tube socket and pin 3 of amp connector to pin 4 of tube socket When m a k ~  
these tests if no continuit! exlsts the tube socket assembl! is opened and should be replaced 

9- 1 1 1 .  Installation Of Anti-Collision Light. 
a Plug in nea lamp using correct number 
b Replace light cober. 
c Tighten screw in clamp to secure light cover 

9-1 I2 Troubleshooting. Troubles peculiar to the Comanche electrical system are listed in Table IX-Ill at 
the back of this section along with their probable causesand suggested remedies The wiringdiagrams included 

I in this manual will give a physical breakdown of the different electrical circuits used in this airplane. (Refer to 
Table IX-IV ) 

After the trouble has been corrected. check the entire electrical system for security and operation of its 
components 

REVISED: 4/10/81 ELECTRICAL SYST a 
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TABLE 1x41. CIRCUIT LOAD CHART (MOOELS PRIOR TO 18701 

ELECTRICAL SYSTEM 
ISSUED: 8118i72 

Lmd 

1. Lad ing  gear i n d i c i t ~ l  lights 

2. ~ e v i g a u o n  lights (4) 

3. Instrument lights (1) 

4. Glar bm lights (21) 

5 Dome lights (2) 

Cunent (amp) at 
14.3 Volts 

0.1 

5.6 

1.0 

1.68 

1.8 

6. Stall w m r n g  lamp (G.E. 1815) 

i .  Landing lights (2) 

8. Rotating b a c a  

9. Master ~ k n o i d  coil 

10. Landing p a r  solenoid 

11. Starter solenoid 

12. T,xn and bank 

13. Pitor heater (85 wart) 

1 4  Cigu lighter 

1 Landing gear horn 

16. Cil temperature 

17. Fsel g a u p s  (2) 

la. E l u m c  fuel pump(s) 
PA-24-180 (1) 
PA-24-250 (2) 
PA-24-260 (Carb. 2) 
PA-24-260 (F. I.. 1) 
PA-24400 (1) 

0.2 

15.4 

4.8 

0.68 

2.6 

10.0 (at 12 volts) 

0.9 

7.2 

7.2 

0.7 

Negligible 

1.0 

0.6 
1.2 
1.0 
i . 0  
8.5 
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TABLE 1x41. CIRCUIT LOAD CHART (IYODELS PRIOR TO 1970) (contl 

ELECTRICAL SYSTEM 
ISSUED: 8/78/72 

L a d  

19. Qnnrgua 

20. Simplewr 

21. ADF-12 

22. Sun h r  flmrumlt) 
Sun Air (Recerve) 

23. Mark V 

24. Mark V and VOAJA 

25. Mark VI 

26. M u k  X 

2;. Mark xn 

28. VOAJ 

29. VOA-5 

30. VOAd 

3 1. ADF-T-I2 B 

32. Narco LPI-?A 

33. NUCO UDI-3 

34. P i p r  PTR-1 

35. AutoCmrrol 

36. AutoCmtrol 11 

3;. AluMat~c n 

38. Elecvic rrrm 

Cumnt (amp) rt 
14.3 Volts 

4.9 

3.9 

5.6 

10.5 
3.5 

6.8 

9.3 

3.65 

12.10 

11.0 

.36 

.36 

.40 

.70 

8.0 

6 .5  

6.45 

1.0 

.02 

20 

1.40 
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TABLE IX-IIA. CIRCUIT LOAD CHART MODELS 1870 AND LATER) 

C 0 1 P 1 9  LIGHT 
0 1 1 1 1  COUPLER LIGHT 

NARC0 AUDIO JUNCTION BOX VPZ.  

ELECTRICAL SYSTEM 
ISSUED: 8/18/12 
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TABLE IX-IIA. CIRCUIT LOAD CHART (MODELS 1970 AND LATER) (corn) 

TABLE IX-Ill. LAMP REPLACEMENT GUIDE 

CIRCUIT 

AIP IAUTOIILO~ 

I 4 N O E R  

DUE 

Luurion Pipcr P m  No. hrnn Yo 

Tall Nangarion Light 753 431 10T3 
Wing Narigarion Lie51 7 5 1  581 1.512 

Rorrcing Beacon (Grimcs) 7 5 1  307 , 
Routine Bacon (Whelcn) 7jl U 8  !VR.\l.++ 
Llr.d~ng Light 472 561 4509 

Inrrr~ment Posr Llghu 472 037 330 
Gear Indicator Ligha 472 054 G E 130 
Sull Warnine Ligt.1 472 037 110 
Comrass Liehr 472 054 C. E 330 
Dome Lqht 472 036 89 
Dome Light 472 038 9 3 
Instrument Pinel Lipnr 472 038 9 3 
Rcadlng Llgilts 472 026 90 

ELECTRICAL SYSTEM 
ISSUEO: 8/18/72 

s 

5 

ITEM 

ALTIMATIC IIII 

AUTOCONTROL Il l 
NARC0 ATSA OR AT6.A 
NARC0 UAT-1 

10 PARC? UOI4  01srANcE MEUURING EOUIP 

! o . CURRENT DRAIN 
PER UNIT (MAX.) 

1 %  

0 4 0  
1 7 8  

3.03 
5 69 

160 
0% 
109 
3.63 
6 77 
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TABLE IX-IV. INDEX ELECTRICAL SYSTEM SCHEMATIC 

Aerofiche 
Grid No. Figure 

COMFORT SYSTEM - Cigar Lighter (PA-24 All Models. EXCEPT 
PA-24-260 SIN 244783. 244804 & Up) 

COMFORT SYSTEM - Cigar Lighter (PA-24-260 SIN 244733. 24-4804 
& UP) 

ELECTRICAL POWER - Alternator. 85 Amp. (PA-24-260 SIN 24-4000 To 
244782. 24-4784 T o  244803) 

ELECTRICAL POWER - Alternator. 85 Amp. (PA-24-260 SIN 244783. 
24-4804 & Up) 

ELECTRICAL POWER - Alternator. 85 Amp. (PA-24-400 S / N  26-2 & Up) 
ELECTRICAL POWER - External Power Supply 
ELECTRICAL POWER -Generator. 35 Amp. (PA-24-180 SIN 24-1 To 

24-102) 
ELECTRICAL POWER - Generator, 35 Amp. (PA-24-180 & PA-24-250 

SIN 24-103 TO 24455) 
ELECTRICAL POWER -Generator, 35 Amp. (PA-24-180 & PA-24-250 

S : N 24-656 TO 24-220 1 ) 
ELECTRICAL POWER - Generator, 50 Amp. (PA-24-180 SIN 24-2202 To 

24-2298) (PA-24-250 S N 24-2202 & UP)  
ENGIKE SYSTEM - Ignition (PA-24-180 SIN 24-2299 & Up: PA-24-250 

S!N 24-2202 & Up; PA-24-260 SIN 24- To 244782. 244784 T o  

,.,. 24-03; PA-24-400 SIN 26-2 & Up) 
ENGINE SYSTEM - Ignition (PA-24-260 S / N  244783, 244804 & Up) 

, .  DE-ICE - Pitot Heat 
FLAP SYSTEM - Flap Motor, Flap Solenoid & Indicator (PA-24-250 S / N  

24-2844 & Up: PA-24-260 S / N  2 4 4 0 0  & Up) 
FLAP SYSTEM - Flap Motor, Flap Solenoid & Indicator ( P A - 2 4 4 0  

S!N 26-2 & Up) 
FUEL SYSTEM - Pump (PA-24-180 SIN 24-1 To 24-2201) 
FUEL SYSTEM - Pump (PA-24-180 SIN 24-2202 T o  24-3284) 
FUEL SYSTEM - Pump (PA-24-180 S / N  24-2844 & Up) 
FUEL SYSTEM - Pump (PA-24-250 SIN 24-103 To 24-655) 
FUEL SYSTEM - Pump (PA-24-250 SIN 24-656 To 24-2201) 
FUEL SYSTEM - Pump (PA-24-250 SIN 24-2202 T o  24-2843) 
FUEL SYSTEM - Pump (PA-24-250 SIN 24-2844 & Up) 
FUEL SYSTEM - Pump (PA-24-260 S I N  244000 T o  244782. 244784 T o  

24-4803) 
FUEL SYSTEM - Pump (PA-24-260 SIN 244783, 244804 & Up) 
FUEL SYSTEM - Pump (PA-24-400 All) 
IKDICATORS - Carburetor Air Temperature (PA-24-180 & PA-24-250 

SIN 24-656 TO 24-2201) 
INDICATORS - Carburetor Air Temperature (PA-24-180 & PA-24-250 

SI  N 24-2202 TO 24-2843) 
INDICATORS - Carburetor Air Temperature (PA-24-180 & PA-24-250 

S / K  24-2844 & Up) 
INDICATORS - Exhaust Gas Temperature (PA-24-260 SIN 2 4 4 0 0  & Up) 

ELECTRICAL SYSTEM 
REVISED: 11/1/82 
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TABLE IX-IV. INDEX ELECTRICAL SYSTEM SCHEMATIC (font.) 

Figure 

INDICATORS - Flap Position (PA-24-250 SIN 24-2844 & Up; PA-24-260 
SIN 24-4000 & Up) 9-67 

INDICATORS - Flap Position (PA-24-400. S!N 26-2 & Up) 9-68 
INDICATORS - Fuel Gauge. Oil Temperature Gauge (PA-24-180 & 

PA-24-250 S / N 24- 1 TO 24-655) 9-36 
INDICATORS - Fuel Gauge. Oil Temperature Gauge (PA-24-180 & 

PA-24-250 S / N 24-656 TO 24-220 1)  9-37 
INDICATORS - Fuel Gauge, Oil Temperature Gauge (PA-24-180 & 

PA-24-250 SIN 24-2202 TO 24-2298) 9-38 
INDICATORS - Fuel Gauge. Oil Temperature Gauge (PA-24-180 & 

PA-24-250 S . N 24-2299 T O  24-2843) 9-39 
INDICATORS - Fuel Gauge. Oil Temperature Gauge (PA-24-180 - - 

Si N 24-2844 & Up) 9 4  
INDICATORS - Fuel Gauge, Oil Temperature Gauge, Cylinder Head 

Temperature (PA-24-250 SIN 24-2844 & Up) 9 4  1 
INDICATORS - Fuel Gauge. Oil Temperature Gauge, Cylinder Head 

Temperature (PA-24-260 S / K  24-4000 To 244782, 24-4784 To 244803) 9 4 2  
INDICATORS - Fuel Gauge. Oil Temperature Gauge, Cylinder Head 

Temperature, E.G.T. (PA-24-260 SIK 244783. 4804 & Up) 9 4 3  
INDICATORS - Fuel Gauge. Oil Temperature Gauge, Cylinder Head 

Temperature. E.G.T. (PA-24-400 SIN 26-2 & Up) 9-44 
INDICATORS -Turn and Bank (PA-24-180 & PA-24-250 S:N 24-1 

TO 24-2843) 9 4 5  
INDICATORS - Turn and Bank (PA-24-180 & PA-24-250 SIN 24-2844 

& u p )  9 4 6  
INDICATORS - Turn and Bank (PA-24-260 All) 9-47 
INDICATORS - Turn and Bank ( P A - 2 4 4 0  SIN 26-2 & Up) . 9 4 8  
LANDING GEAR - Gear Motor. Solenoid & lndicator Light (PA-24-180 

S!N 24-1 T o  24-102) 9-84 
LANDING GEAR - Gear Motor. Solenoid & lndicator Light (PA-24-180 & 

PA-24-250 S / N  24-103 TO 24-655) 9-78 
LANDING GEAR - Gear Motor, Solenoid & lndicator Light (PA-24-180 & 

PA-24-250 S I N  24-656 To 24-2201) 9-79 
LANDING GEAR - Gear Motor. Solenoid & lndicator Light (PA-24-180 & 

PA-24-250 S / N  24-2202 & Up) 9-85 
LANDING GEAR - Gear Motor. Solenoid & lndicator Light (PA-24-260 

S /  h' 24-4000 T o  244782, 24-4784 To 244803) 9-87 
LANDING GEAR - Gear Motor, Solenoid & lndicator Light (PA-24-260 

SIN 24-4783. 244804 & Up) 9-86 
LANDING GEAR - Gear Motor. Solenoid & lndicator Light (PA-24-400 All) 9-87 
LIGHTING SYSTEM - Anti-Collision. Rotating Beacon (PA-24 All Models) 9-29 
LIGHTING SYSTEM - Dome (PA-24-180 & PA-24-250 SIN 24-1 To 24-655) 9-36 
LIGHTING SYSTEM - Dome (PA-24-180 & PA-24-250 SIN 24-656 To 

24-220 1)  9-37 

Aerofichc 
Grid No. 

ELECTRICAL SYST 
REVISED: 



PIPER COMANCHE SERVICE MANUAL 

TABLE 1X-IV. INDEX ELECTRlCAL SYSTEM SCHEMATIC (cont.) 

LIGHTING SYSTEM - Dome (PA-24-180 & PA-24-250 SIN 24-2202 T o  
24-2298) 

LIGHTING SYSTEM - Dome (PA-24-180 & PA-24-250 SIN 24-2299 T o  
24-2843) 

LIGHTING SYSTEM - Dome (PA-24-180 S I N  2844 & Up) 
LIGHTING SYSTEM - Dome (PA-24-250 S I N  2844 & Up) 
LIGHTlISG SYSTEM - Dome (PA-24-260 S I N  24-4000 To 244782. 24-4784 

TO 24-4803) 
LlGHTlNG SYSTEM - Dome (PA-24-260 S /  N 244783. 4804 & Up) 
LIGHTING SYSTEM - Dome (PA-24-400 S I N  26-2 & Up) 
LIGHTING SYSTEM - Landing (PA-24 All Models) 
LIGHTING SYSTEM - Landing Gear Indicator (PA-24-180 S I N  24-1 T o  

24-102) 
LIGHTING SYSTEM - Landing Gear lndicator (PA-24-180 & PA-24-250 

S I N  24- 103 T o  24-655) 
LIGHTING SYSTEM - Landing Gear lndicator (PA-24-180 & PA-24-250 

S 1 Fi 24-656 TO 24-220 1 ) 
LlGHTING SYSTEM - Landing Gear lndicator (PA-24-180 & PA-24-250 

S I  N 24-2202 & Up) 
LIGHTING SYSTEM - Landing Gear lndicator (PA-24-260 S I N  24-4000 

T o  24-4782. 244784 T o  24-4803) a .:-. 
LIGHTllVG SYSTEM - Landing Gear lndicator (PA-24-260 S I N  24-4783. 

244804 & Up) 
- LIGHTING SYSTEM - Landing Gear Indicator (PA-24-400 All) 

LIGHTING SYSTEM - Navigation & Instrument (PA-24-180 S I N  24-1 
To 24-102 

LIGHTING SYSTEM - kavigation & Instrument (PA-24-180 & PA-24-250 
S I X  24-103 T o  24-2201) 

LIGHTIKG SYSTEM - Navigation & Instrument (PA-24-180 & PA-24-250 
S / N 24-2202 T o  24-2843) 

LIGHTING SYSTEM - Navigation & Instrument (PA-24-180 S I N  
24-2844 & Up) 

LIGHTING SYSTEM - Navigation & Instrument (PA-24-250 S I N  
24-2844 & Ua) 

Figure 
Aerofiche 
Grid No. 

.- ~ -. 

LlGHTlNG GSTEM - Navigation & lnstrumcnt (PA-24-260 S I N  
24-4000 To 24-4782, 24-4784 T o  24-4803) 9-M 3E2 

LIGHTlNG SYSTEM - Navigation & lnstrument (PA-24-260 S I N  
24-4783. 24-4804 & Up) 9-66 3E4 

LIGHTING SYSTEM - Navigation & Instrument (PA-24-400 S I N  26-2 & Up) 9-65 3E3 
LIGHTING SYSTEM - Turn and Bank (PA-24-180 & PA-24-250 S I N  

24-1 T o  24-2843) 945  3D2O - - - -  

L ~ ~ H T I N G  SYSTEM - Turn and Bank (PA-24-180 & PA-24-250 S / N  
24-2844 & Ua) 9 4 6  3D2O 

LIGHTING S ~ S T E M  - Turn and Bank (PA-24-260 All) 9-47 3D2O 
LIGHTING SYSTEM - Turn and Bank ( P A - 2 4 4 0  S I N  26-2 & Up) 948  3D2O 

ELECTRICAL SYSTEM 
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TABLE IX-IV. INDEX ELECTRICAL SYSTEM SCHEMATIC (cont.) 

Aerofichc 
Figure Grid No. 

WARNING SYSTEM - Stall (PA-24-250 SIN 24-103 To 24-655. 24-2202 & 
Up: PA-24-260 S I N  2 4 4 0 0  To 24-4782. 24-4784 To 244803: 
P A - 2 4 4  S i N  26-2 & Up) 9-32 3D14 

WARNING SYSTEM - Stall (PA-24-260 SIX 244783. 24-4804 To 24-4934) 9-33 3D14 
WARNIKG SYSTEM - Stall (PA-24-260 SIN 244935 & Up) 9-34 3314 

ELECTRICAL SYST 
REVISED: 4/10/81 
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TABLE IX-V. ELECTRICAL WlRE CODING 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 

CIRCUIT FUNCnON LETTER 

RG 

R P 

RZ 

RADIO GROUND 

RADIO POWER 

RADIO .4biIO AND INTERPHONE 



PIPER COMANCHE SERVICE MANUAL 

BATTERY KNIFE C O W Y C T W  BUS BAR 

l l l l l l 3 *  

4- SWITCH 

S O C C N ~ D  PNUDU~C P w t m n c  

PnLSt. - M.C. PRESS.- N.O. 
OR OR 

LAMP 

a 
VACUUY - 11.0. V U U U Y  - M.C 

ZENER 
DIODE DIODE FUSE RESISTOR 

8 A b 
GROUND 

1 m 

EUTT CONNECTORS - 
NOISE - 

FILTER 

PUSH.BUTTON 
SWITCH SWITCH 

CMDUCTOS 

SHIELDED CQlWCTORS 
SHIELDED CONNECTOR 

- - 

'CONDUCTORS: CROSSINGS AND JUNCTIONS OF CONDUCTORS. 
THE DOT AT THE INTERSECTION INDICATES A JOINING OF 
CONDUCTORS. 

REVISED: 11 /1/82 
a 

3 Dl2 
ELECTRICAL SYSTEM 
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FIGURE 9-31. CIGAR LIGHTER 

ELECTRICAL SYSTEM 
ISSUED: Ell8172 
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+:-&j STALL WARMING 

I F L A S M E ~  

I / 

IKHCATOR 
LIGHT L5k 

8 \ -- 
LIFT C ...CTOR 

-4 

PA-24-250 SERIAL NO'S 2 4 - ! 0 3 T 0  24 -655  a 
SERIAL NO'S 24-2202 a UP 

SERIAL W S  2 4 - 4 7 8 4  TO 2 4 -  4 9 0 3  

FIGURE 9-12. STALL WARNING 

- 
: M - 2 4 - 2 6 0  SERIAL W S  24.4783.24-4404 TO 4 9 3 4  

FIGURE B-33. STALL WARNING 

* 
r n r  A uo 

LANDINGLIGHTS 

INDICATOR LT 

L 2 8  

-- ". 
- - - i - en - - 

I- 

: - -24-290 SERIAL m'S 2 4 . 4 9 1 5 8  UP ::: °A-24 ALL WDELS . ALL SERIAL W S 

FIGURE 9-34. STALL WARNING FIGURE 9-35. LANDING LIGHTS 

REVISED: 4/10/81 ELECTRICAL SYSTEM 
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-- 

- OIL TEMP - Y 

" 
z - 1 W-ra-Nm a pa-24-2% XRUL ws N - 1  ma455 1: 

FIGURE 9-38. FUEL GAU6E. 
OIL TEMPERATURE GAUGE. OOME L16HT 

FUEL GAUGE. 
OILTEMP GAUGE. 
ocur UOMTS 

PA-24-lW (I SL-2*-250 SERIAL N C S  24-2201  7 0  
24- 2190 

OIL 

OIL TEMP 
GAUGE 

o..2a.,Qa P&WZ% PR.L MI 2+6% TO 24.2201 

- .. - 

FIGURE 9-37. FUEL GAUGE, 
TEMPERATURE GAUGE. OOME LIGHT 

6 * - = . 

FIGURE 9.38. FUEL GAUGE. 
OIL TEMPERATURE GAUGE. DOME LIGHT 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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CUEL GAUGES 
31L TEMP GAUGE 
e DOWE LIGHTS 

- 9T TO CARS A13 
TEMP IN0 

r - . 
* 

I 

FRT E R  A 

- 

FULL GAUGES 
OIL TCMC WLUGE 

ro 0110 1 1 1  TEMP 

S E N D E R  U N I T S  

- 
P&21.laO e P A - 2 4 - 2 S 0 P l l l A ~  NUS W.22- TO 24.2143 - - 

-. 
SP1.26-,80 SERIAL W S  24.2044 UP 

?. I 
FIGURE 9 4 .  FUEL GAUGE. GIL TEMPERATURE GAUGE. DOME LIGHT 

FIGURE 9-38. FUEL GAUGE, OIL TEMPERATURE GAUGE. DOME LIGHT 

ELECTRICAL SYSTEM 
ISSUED: 9118172 a 
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FIGURE 941. FUEL GAUGE. OIL TEMP. GAUGE. OOME LIGHT, CYLINDER HEAD TEMP. 

- - 
: 
m * 

ELECTRICAL SYSTEM 
ISSUED: 11/18/72 

TO una &a -UP 1.0 
FUEL GAUGES. 
OIL TEMP GIUGE 

9 4 CTL no TEMP 
DOYE Ln 

3 

- 

:ObD:-*T: L OUT'BO 

R OUT'BO + 
? . , 

FUEL QUANTITY 5 1 ' 5  

'A-24.250 SERIAL YO'S 24-284ra UP 
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u! - - - 
a - 

FIGURE 942. FUEL GAUGE, OIL TEMP. GAUGE, DOME LIGHT, CYLINDER HEAD TEMP. 

ELECTRICAL SYSTEM 
ISSUED: 8118172 

Q 
m 
m - 
," 

FIGURE 943. FUEL. & OIL TEMP. GAUGE, DOME L16HT. CYL. HEAD TEMP. & E.G.T. INDICATOR 

FUEL GAUGES. 
OIL CYL TEMP HD TEMP GAUGE 

E G T  IN0 

GAUGE GAUGE ----  

- 

PL-24-2- SERIAL NUS 24.4703.4004 8 UP 
FUEL QUANTITY SW 5 
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FIJEL GAUGES. 
OIL TEMP. 
CYL 4 0  TEMP lND 
W M E  LIG*TS 

GAUGE 

ENGINE CYL no 

T - 

ENGiNE OIL .--\ 
TEMP UNIT I - 

FUEL 
SELECOR 

FUEL 
SENDEilS 

L OUT'BD 

I 
PA.24-403 SERIAL NO'S 26-2 B UP - 

FIGURE 944. FUEL, 8 OIL TEMP. GAUGE. DOME LIGHT, CYL. HEAD TEMP. 8 E.G.T. INDlCATO 

ELECTRICAL SYSTEM 
REVISED: 4/10/81 
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8 BANK 

PA-24-480 *PA-24-250 SERIAL W'S 2.-I TO 
2 A - 2 W 3  

FIGURE 945. TURN (L BANK 

7J.N a BAN" 

ELECTRICAL SYSTEM 

1.11 

TO NAV LT3 SW -&f 'TURN a U N U  

q 
- 1 0 0  T' NOICATOR 

Y d  
P ~ - 2 . - 1 a o  k R . 2 4 - 2 5 0  SERIAL NO'S 2 4 - 2 8 4 4  B 
UP 

FIGURE 948. TURN 8 BANK 

~ ~- 

REVISED: 4/10/81 a 

7 . 
m .. e r" + . 
d 

; 
m - 
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P1.24.illO SEUIAL YO'S 24.1 TJ 24.2201 4 
m.24.2YJ SERIAL W S  2 4 . 6 5 6  TO 24-2201 

FIGURE 949. FUEL PUMP 

FUEL PUMP SW 

m.24.180 S E - b ~  YO'S 24.2202 TO 2a.328. 

. , 
' F U E L  P U M P S  

+ - 
L - i - 

Y 

* - ,. .. 

- 
a 

Pa-24-250 SERIAL N U S  2 4 - 0 3  TO 2 4 - 6 5 5  
m - .. 

FIGURE 9-50. FUEL PUMP 

FIGURE 9-51. FUEL PUMP 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 

o l . 2 4 - 2 5 0  S E ~ I P L  V-2 9 2 0 - 2 2 0 2  - 0  24-2043 
- - 
: 

FIGURE 9-52. FUEL PUMP 
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ELECTRICAL SYSTEM 
REVISED: 1 1  /1/82 
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13 1T111Y SERVO 
d l 2 1  

CONTROL 

. 
20 . 

+ ,. 
M-24-280 Y N A L  W'S 2 4 - 4 0 0 0  UP 

' : PA.24-400 SERIAL NO'S 26.2 & UP 

FIGURE 9-57. FUEL PUMP FIGURE 9-58. ELECTRIC TRIM 

.. . : PA-24.180 SERIAL NO'S 24-1 TO 24-102 1 
FIGURE 9-58. NAVIGATION &INSTRUMENT LlGnTs 

ELECTRICAL SYSTEM 
REVISED: 4/10/81 
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- - 

FIGURE 9-60. NAVIGATION 8 IWSTRUMENT LIGHTS 

2 - - - 
m 

;; - 
2 - 

. 
-7 

TO '""JMP 
NAV a INSTR. L' SW 

I .  -*'-Ti7 NAVIGATION a 
T O T L I B  -= INSTRUMENT L Y S  

* - - WARNING 
.3 
N LIGHTS 
% 

N 

4 - - -. LEFT  2 
s 

6 . " P.-2.-110 & P . . k - 2 5 0  SERIAL 110.5 - - -.. 2.-2202 -0 2 4 - 2 e a 3  " 
FIGURE 961. NAVIGATION 8 INSTRUMENT LIGHTS 

r 
A- 

NAV LL INSTR. LT SW 

NAW 8 INSTR 
LIGHTS n* 
DIMMER 

TO GEAR 
WARNING 
LIGHTS 

PA-24-180 a PA.21-250 SERIAL W S  
2 4 - ' 0 3  TO 24 -2201  

ELECTRICAL SYSTEM 
ISSUED: 8/18,72 
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INSTWJYNT L l Q m  

W I O I T I O N  u r n  

WARNING LTS. 

PA-24-180 SERIAL NO'S 74-2844 6 UP 1 
FIGURE 982. HAVIGATIOW a IllSTRUMENT LIGHTS 

~ 

N W I U T I O N  8 
INSTRUMENT LIGHTS 

MVIGAl lON LIGHTS 

WARNIN0 LTS. 

- 
TAIL 

I - P O S I T I O N  L 1 9 M T S  
7 

- - - - - 
.a 
"1 PA-24-250 SEgIAL YSS 2 4 - 2 0 4 4  UP .. 1 

FIGURE 963. NAVIGATION INSTRUMENT LIGHTS 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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A - 
WHITE *TAIL 

1 - T" R I ~ H T  - 

FIGURE 98). NAVIGATION (L INSTRUMENT LIGHTS 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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WJIMATIOU ~ l G m  

IW-NT UW 

w. e I u m  LlGhTS 
SWITCH D l l Y C R  

. - 
GLAR RAN 
LIGHTS 

PA.24-400 SERIAL NO'S 26-2  &UP 

FIGURE 965. NAVIGATION 6 INSTRUMENT LIGHTS 

ELECTRICAL SYSTEM 
REVISED: 4/10/81 
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FIGURE 9-66. NAVIGATION 6 INSTRUMENT LIGHTS 

0 .. . m 

: 

ELECTRICAL SYSTEh 

W E N  I M T A L L E D  

TRIM IN0 LT 

SWlTCM k A R  BAN LTS GLAR BAN LTS 
-1WTS L E F T  RIGH- 

P.-24-260 SERIAL HO'S 244N3. 26.4804a UP 

ISSUED: 8/18/72 a 
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FLAP SOLENOID 

FLAP MOTOR 

PA 24 400 SERIAL NO S 26-2 B UP . d 

. 
: 

FIGURE 948. FLAP MOTOR. FLAP SOLENOIO 6 INDICATOR 

- 
DA-24-290 SERIAL W ' S  24-2- a UP NJTE I PC2+.260 SERIAL NUS 24-4lV3.24.-UP ONLY 
R - 2 4 - 2 6 0  SERIAL W S  24--1 UP 

ELECTRICAL SYSTEM 
REVISED: 4/10/81 

FIGURE 947 .  FLAP MOTOR. FLAPSOLENOID a INDICATOR 
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- 0 6  STARTER 
SWITCH 

I 

PA-24-180 SERIAL W ' S  24-1 TO 2.-102 

Figure 9-69. Generalor 35 Amp (PA-24-180) 

Figure 9-70. G e n e r a t o r  35 Amp (PA-24-1801250) 

: 

ELECTRICAL SYSTEM 

A m  

- SEE NOTE I 

SOLENOID 
STARTER 7 

- 35A 

+ 
- RE5ULATOR 
- -5 

NOTE I P..24-160 
S O N  Ph-24-250 

D&-Zo-lllO LL Pa-24-250 SERIAL NO'S 24-103 TO Z I - 0 5 5  
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I 1 

- I PA-24 -180 8 PA-24-250 SERIAL NO'S 24-656 TO 24-2201 
1 

Figure 9-71. Generator 35 Amp (PA-24-1801250) 

A001 
22127 A 

MASTER C I P  
SO A 

MAIN BUS 

GENERATOR 

REGULATOR 

PA-24-180 SERIAL NO'S 24-2202 THRU 24-2298 
PA-24-250 SERIAL NO'S 24-2202 AND UP 

Figure 9-72. Generator 50 Amp (PA-24- 1801250) 

Revised: 8/15/98 ELECTRICAL SYSTEM 
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MRVOLTAGE 

. PA.24-400 SERIAL NO'S 26.2 (L UP 

I Figure 9-74. Alternator 85 Amp (PA-24-400) 

ELECTRICAL SYSTEM 
REVISED: 4/10/81 
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0 STARTER N 

A L T E R N A ~ R  FIELD 

ALTERNATOR 

Figure 9-75. Alternator 85 Amp (PA-24-260) 

ELECTRICAL SYSTEM 
REVISED: 4/10/81 
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Figure 9-76. Ignition 

AS12 

STARTER 
SWITCH 

I5p IGNITION 

RIGHT 

LEFT 
MAGNETO 

PA-24-260 SERIAL NO'S 24-4783 6 2 4 - 4 0 0 4  6 UP STARTER SOLEWOIO 

Figure 9-77. Ignition 

ELECTRICAL SYSTE 
REVISED: 4/10/81 

m 
3E10 
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21551 F 

GEAR MOTOR 

%+OWN: G U R  W I N .  SWITCH WW, 
WElGlll ON TIRES (SAFETY SWITC)I 
WTRATEDI. GREEN LIGMT ON. 
T M R O T T L E ~  PULLED FULLY CLOSED. 

LIMIT SWITCH 
GEAR SOLENOID 

GEAR INDICATOR 

1 W-24- IBO B PA-24- 250 S l N s  24 -103  TO 2 4 - 6 5 5  
I I 

Figure 9-78. Gear M o t o r .  Solenoid, a n d  Ind ica to r  Lights 

Revised: U15198 ELECTRICAL SYSTEM 
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LANDING GEAR 

SHOWN WITH WN. SWITCH DOWN. 
WEIGHT ON TI ETY SWITCH 

NOT PULLED FULLY CLOSED 

LIMIT SWITCH 

GEAR INDICATOR 

DOWN LIMIT SW 

TO NAV (L INSTR 
LTS SW (L DIM 

PA-24-180 AND PA-24-250 SERIAL NO'S 24-656 THRU 24-2201 21840 F 

Figure 9-79. Gear Motor. Solenoid. and Indicator Lights - 

ELECTRICAL SYSTEM Rev- 8/15/98 

3E12 
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A m  

r m n  .In 
10 

N I L  M U I U  
OIL I L I *  a 
ttmu L n  

- 

IT 

" I 

FIGURE 9.82. CARBURETOR AIR 
TEMPERATURE INDICATOR 

V 

0 . 
2 " 

A -  TEMPERATURE INDICATOR 

OlUllTOI YI) 
R I  ID 

m N r L  uwu.  
ML IDI.. 
DDl LTI 

u m u n c m  AIR 

0 T L I  m 

CIS 

E l 0  

unmunemn M 
rcu*  WL. 

wra.uo a *&a*-zao S E A L  m's n . u r  rn n-nu 

FIGURE 940.  CARBURETOR AIR 

* - . " " .. 
.: - 
a. - .. .. 
i 
#. ,. - .. .. 

FIGURE 983.  EXHAUST GAS 
TEMPERATURE INDICATOR 

10 NCL OIUWI 

011 Yn r c v  OULI 

m-ae-~wa # ~ . m . m  SUUL *rs nzrca ro 26-u.3 

FIGURE 941 .  CARBURETOR AIR 

ELECTRICAL SYSTEM 
ISSUED: e f i a n 2  
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MASTER CIB 

GEAR MOTOR 

SHOWN WITH GEAR DOWN. SWITCH DOWN. WEIGHT 
O N  TIRES (SAFETY SWITCH OPERATED) GREEN LIGHT 
ON THROTTLE NOT PULLED FULLY CLOSED 

NOSE GEAR DOWN 
LIMIT SWlTCH GEAR SOLENOID 

GEAR INDICATOR 

Figure 9-84. Gear Motor, Solenoid, and Indicator Lights 
ELECTRICAL SYSTEM R e v M :  8/15/98 
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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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ELECTRICAL SYSTEM 
ISSUED: 8118472 

i . .. - ,. * 
If - .. ,. ,. 
LL - - . - ,. 
w' , P .. * .. - - - 
* .. . ,. 
4 ; . 
* - - - 
.a - - .. . ,. 
a + - ,. 2 - 
I - 
* : 
i ; .. . .. n 

: ,. ,. 

a m  

EXTERNAL 
EXTERNAL 

C O N T U  -OR 

i. 

P I I A  

- 

ro BUS BAR a STARTER CIRCUIT 

P A . 2 4  ALL MODELS I W n O N A L I  

FIGURE 948. EXTERNAL POWER SUPPLY 
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TABLE IX-VII. TROUBLESHOOTING 

I Trouble I Cause I Rm& 

I 
- 

BATTERY 

Charging n t e  not se t  
right. 

Discharging rate t w  
p a t .  

Replace battery. Discharged h t t e y .  

Standing too long. 

B a m y  worn out. 

Remove load when genentor 
i s  not charging and re- 
duce use of starter, etc.. 
on paround; use external 

I 
power wherrver possible. 

Remove nod recharge 
bntteiy if left in unused 
airplane 3 weeks or more. 

Equipment left on Remove and recharge. 
accidentally. I 

I I Impurities in electrolyte. I Replace. I 

I Heavy discharge. 

b n e r y  life i s  short. 

Remove Loads when gen- 
erator i s  not charyng. I 

I 1 Sulfation due to disuse. I Replace. I 

Short circait (ground) in 
wiring. 

Broken cell partitions. 

Overcharge due to level 
of electrolyte being 
b e l w  top of plates. 

I I Impurities in electxolyte. ( Replace battery. I 

Check wiring. 

Replace. 

Maintain electrolyte level. 

1 I Frozen battery. I Replace. I 
Cracked cell &. 

ELEIXRICAL SYSTEM 
ISSUED: 8/18/72 

Low charging n te .  

Hold-dowr: bracket looae. 

Adjust voltage regulator. 

Replace battery and tighten. 
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TABLE IX-VII. TROUBLESHOOTING (cont) 

Troublo 

Compaund on top of 
battery aelts. 

Elecrrolyre nurs out of 
vent plugs. 

Excessive corrosion 
i n s ~ d e  container. 

Battery freezes. 

Leaking battery jar. 

Battery polarity reversed. 

Bpttery cmsumes excessive 
water. 

Cause 

Charpng r a n  too high. 

Too much water d d e d  to 
hat tey  m d  charging 
rate too high. 

Spillage from over-filling. 

Vent lines I e a b g  or 
clogged. 

Charging rate too high. 

Discharged banery. 

Water added and battery 
not charged immed~- 
ately. 

Frczcn. 

Connected b s c h a ~ d s  on 
airplane or charger. 

Charyng rate too high 
(if rn all  cells). 

Cracked jar (one cell 
only ). 

GENERATOR 

Rommdy 
- 

Reduce chugmg rate by 
adjusting voltage 
rcgulator. 

Drain and keep at proper 
level md  adjust voltage 
regulator. 

Use care in adding water. 

Repair a clean. 

Adjust voltage regulator. 

Replace. 

Always *huge battery for 
1/2 hour following 
addition of water in 
freezing weather. 

Replace. 

Battery should k slowly 
discharged completely 
and then charged comcrly  
and rested. 

C o m c t  charging rate. 

Replace battery. 

Generator operating 
within rat& speed 
range but voltage 
output low. 

If the voltage is  low, the 
generator is operating 
on rcs~dual  magnetism. 

Check for loose or high 
res~stance connect~ons: 
clean and t~ghten. 
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Brusher ucess ivc ly  worn. 

TABLE IX-VII.TRWBLESMOOTlNG (ea i t )  

Brushes binding in the 
brush boxes. 

When bnuh r e a n  down to 
l/Z inch. replace with 
a new one. 

Road*  

Clean m d  tighten a11 
electrical connections. 

Troublo 

Cmerator o p n t i a g  
within rated s p e d  
range but voltage 
output low. (cont) 

CAUTION 

Cons. 

L m s e  or high-resistance 
electrical connections. 

Do not use abrasives 
of m y  dercriptio. in 
seatiog the brushes. 

The brushes should be a free 
f i t  without excessive side 
play in the bmsh boxes. 
Binding brushes m d  the 
brush boxes should be 
wiped clean with a cloth 
m o i s t a d  in Varsol or 
undopd gasoline. 

Brushes not properly ' I  Reseat brushes as  outlined 
seated. above. 

Excessive s ide  play of 
brushes in brush boxes. 

Low brush spring tension. 

Repisee the bmshes as 
outlined above. 

Dirty commutator. 

Brush spnng sharld k s r  
centrally on the top of 
the brushes, insuring full 
brush contact with the 
face of the commutators. 

Clean :he commutator with 
a cloth moistened in 
Varsol or undoped gaso- 
line. 

Scored or pitted com- Turn down commutator or 
mutato~. replace armature. 

ELECTRICAL SYSTEM 
ISSUED: 811812 
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TABLE IX-Vll. TROUBLLSHOOTINC (cant) 

~ e p ~ a c e  generator or arm- 1 
Troubl* 

Generator operacing 
within rated speed 
range but voltage 
output low. (cont) 

I Improper operarim of the I Adjust regulator. 
voltage mgulator. I 

Cause 

Shoned or open urnamre 
coils. 

Gnera tor  operating 
within rated s p e d  
range but voltmeter 
indicates zero. 

Wiring not properly 
connected. 

Grounded or open field 
c o d  assembly. 

~ - 

See electrical system wiring 
diagmm. 

Remove the generator and 
replace with one h o w n  
to b in good condition. 

tcnerator  operating 
within rated speed 
range. but voltage 
output i s  e r n t i c .  

Excessive sparlung at  
generator b a s h e s .  

- 

Unstable operation of 
the voltage refiator. 
Same s "Generator 
o p r a t i n g  within rated 
speed range but voltage 
output low", above. 
-- 

Spme as "Generator 
operating within rated 
speed range but voltage 
output low", above. 

Replace voltage regulator. 
Use  nmedy under "Gen- 
erator operating within 
rated speed range but 
voltage output low". 
above. 

Use remedy under "Generator 
operating within rated 
speed range bur voltage 
output low''. above 

Flash field with a jumper 
wire on regu1a:or between 
generator and battery. 

Generator operating 
within rated speed 
range but system am- 
meter reads off scale.  

Generator field magnetized 
in the wrong direction. 

abnormal loads. 
System ammeter fluctuates 

excessively when in- 
dicsting rated load. 

I Improper opention of gen- I Readjust to operate properiv 1 
erator reverst-currmt I 

Generatmg system i s  over- 
loaded. 

ELECT RlCAL SYSTEM 
ISSUED: 8/18/72 

relay. 

Loose connections. Tighten connections. 
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TABLE IX-VII.TROUBLESHOOTING (cont) 

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 

Trouble 

Burned-out system am- 
meter or linc fuse. 

Coum 

Discharged battery. 

Defective wuing. 

Remedy 

Replace with a fully 
charged battery. 

Replace all defective w~ring. 

ALTERNATOR 

Check alternator output and 
field circuits. Refer to 
Paragraph 9-44. 

Check alternator. Refer to 
Paragraph 9-44. 

Check alternator. Refer to 
Paragraph 944 .  

No output from alternator. 

Reduced output from 
alternator. 

- 

Malfunction of alternator. 
alternator output circuit 
or field circuit. 

Open diode. 

STARTER 

Check and recharge i f  
necessary. 

Refer to electrical wiring 
diagram and check all 
wiring. 

Replace faulty unit. 

Brushes should be a free fit 
in the brush boxes without 
excessive side play. Bind- 
ing b ~ s h e s  and brush 
boxes should be wiped 
clean with a gasoline 
(undoped) moistened cloth. 

Moror fails to operate. 

! 
i 

I 

Low battery charge. ' 

Defective or improper 
wiring or loose 
connections. 

Defective starter solenoid 
or control switch. 

Binding, worn, or improperly 
seated brush, or brushes 
with excessive side play. 



PIPER COMANCHE SERVICE MANUAL 

TABLE IX-VII. TROUBLESHOOTING ( c a t )  

1 Trouble I Cous. I Rornody 

Motor fa i l s  to operate. 
(cant) 

Dirty commutator. 

Shorted, grounded, 01 

Open armature. 

A new bmsh should be 
run in until a t  least  50 
percent seated;  however. 
if facilities a re  not avail- 
able for runningin brushes. 
then the brush should be 
properly sea ted  by insert- 
ing a strip of number 0000 
sandpaper between the 
brush and commutator. 
with the sanded s i d e  next 
t o  the brush. Pull sand- 
paper in the direction of 
rotation, being careful to 
keep it in the same contoul 
a s  the commutator. 

I CAUTION 

Do not use coarse 
sandpaper or emery 
cloth. After seat ing,  
clean thoroughly to 
remove al l  sand and 
metal particles t o  
prevent excessive 
wear. Keep motor 
bearing free from 
sand or metal par- 
ticles. 

If commutator i s  rough or 
dirty, smooth and polish 
with number 0000 sand- 
paper. If too rough and 
pitted, remove and turn 
down.' Blow out al l  par- 
ticles. 

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

ELECTRICAL SYSTEM 
ISSUED: 8/18/72 
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TABLE IX-VII.TROUBLESHOOTING (cont) 

Test.  repair if possible or 
replace with a new Dart. 

Trouble 

!Jotor fails to operate. 
(con[) 

I Low motor and cranklng horn, rough, or improperly 
speed lubr~cated motor or 

st; rter gearmg. 

Coure 

Grounded or open field 
circuit. 

Disassemble, clean, inspect. 
and relubricate, replacing 
ball bearings if worn 

Same electrical causes a s  Same remedies listed for 
listed under "Motor these troubles 
fails to operatew. I 

Excessive arcing of Binding, worn, or improperly 
motor brushes seated brush or brushes 

I 
with excessive side play 

Dirty commutator, rough. 
~ ~ t t e d .  or scored. 

Excessive wear and 
arcing of motor 
brushes 

Rough or scored com- 
mutator 

Armature assembly not 
concentric 

See information above dealing 
u-rth this trouhle 

Clean as  ou..ded above. 

I 
i 

Remove and turn commutator I 
down on a lathe i 

! 
Reface commutator I 

I 

ELECTRICAL SYSTEM 
ISSUED: 811817' 
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SECTION X 

CABIN HEATER AND VENTILATOR SYSTEM 

10-1 General  
10-3 Heater  Matntenance 

ISSUED: 8/18/72 

Acrofichc 
Grid No. 
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SECTIOS X 

C A B I \  HE4TER . 4 \ D  \ 'EXTILATOR SYSTEM 

10-1 General. 

10-1 Heat for the cabin of the Comanche i s  pro\ided b!a hot air exchanger inctalled on thee.hau\t mufflcr 
On the PA-24-IXO and PA-24-250. fresh air enter> the engine compartment through the upper por~ ion 01' 
the nore cowling. passes o\er the engine and I, \enred 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 cou l  and i s  directed through rlexible hoses to the muffler shroud The air 1s then heated and \entcd into 
the cabin area through a \a l \e which can be controlled from the instrument panel N hen thc L a h e  i\ 
complrtel! clo5ed ofi. the heated air i \ \ented back into the enginecompanment The heater ourlct inihrcabin 
i s  located at the top of !he no\e wheel hou51ng on earl! PA-24-180 and PA-24-250 models and ;tloneeach side 
of the fuselagc on late PA-24-180 and PA-24-30 models as well as all PA-14-260 and PA-24-100 aircraft 
Control for the heater c!rtem i z  located on the rieht panel. below the instruments Theuind5hield is kept clear 
of frozt. ice. etc b! a defroster b!.\tcm uhich operates from the heater muif. but has an indi\idual control 

Fresh air for earl! PA-24-180 and PA-24-250 models i s  supplied to the cabin b! adiuslable \eniilator\ 
located hexide each reat. and one larger \entilator located under the instrument panel on the lclr sidc of thc 
cabin 

For the late PA-24-180 and PA-14-250 aircraft. fresh air i s  supplied b? \entilator\ located bez~dc each 
,eat and an air intake located at the top o l  the fuselage. directing air through indnidual o\erhead outlet> 

On the P.4-24-260 and PA-24-400. fre\h air for the cabin interior i s  picked up from [ \ to  air inlet\ in 
the leading edge of each wing The air passes through the uings to the u i n g  root area and irdischarged inlo 
the cabin ncar the floor iu\t loruard of the iron1 rears I n  addition. two fresh air scoop5 are located on ihc 
dorsal fin Thew prolide air for t u n  olerhead \entilators in the rear seat area and t \ \o front %eat \entilator\ 
located bet\reen ihc \vindbhield post5 and the instrument panel 

I 0  Heater Maintenance. I f  the exhaurt manifold should become defecti\e. carbon rnono~ide fume< ma! 
be dircharged into the cah~n  area. therelorr i t  i s  imperatiie that the exhaust manilold be inspected regularl! 
The hearer muf l  must he remo\ed in order to Inspect the manifold assembly Check the operation of the 
pu\h-pull controlc to insure the \alve door5 function properly When the controls are pulled out the door 
should be cornpletel! open to permit full air flou When the controls are pushed in. the \al\es should close 
off all air pasace and \en1 the air into the engine compartment Refer to fieures 10-1 through 10-5 lor an 
illurtration ol' the heater \!stem 

ISSUED: 8/18/72 CABIX HEATER .A%D 
\ 'ENTILATOR SSSTEXI 
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y rncsn nln 

HEATER SYSTEM AIR 

DEFROST SYSTEM 

SEE DETAIL 1 - 7 7  A4 

DETAIL A 

FIGURE 1&1. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA-24-180 ond PA-24-250, Serial Nm. 24-1 to 24-1Z1 

" ~ T E R  AND ~ E N T I ~ I o =  s Y s T E 4  
ISSUED: UlVR 
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FIGURE 10-2. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA-24-180 and PA-24-250, hr io l  H a .  24-1252 to 24-2298 

CABIN HEATER AND VENTILATOR SYSTEM 
ISSUED: 8/18/7172 
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1l.I 

CABIN FRESH AIR 

I) cmm HEATER AIR 

CABM EXHAUST AIR 

I .  VnES" A," ,"L.zT 
2. FRCSH A," W,LET 
3. V I I S *  .I. i*L,!l- 1.010 COOL,". 
4. Mr.,=" ,.LC, 
¶. " I A T I "  c.,,,c, 
6. D C I I O S T I I  l l L l l  

FIGURE 163. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA-24.180 and PA-24-250. Sorial Nos. 24-2299 o d  up 

CABIN HEATER AND VENTILLTOR SYSTE 
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FIGURE 10- 4. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA.24-260, &rial Nos. 24.4000 to 24-4246. 24-4248 to 24-4299 

CABIN HEATER AND VENTILATOR SYSTEM 
ISSUED: 8/18/72 
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FIGURE 105. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM 
PA-24-260, Sl-1 Nos. 244247,244300 to 244782 inclutin, 

244784 to 244803 indvlin. 

CABIN HEATER AND VENTILATOR SYSTEM 
ISUED: MW2 
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FIGURE 1&6. CABIN HEATER. DEFROSTER AND FRESH AIR SYSTEM 
PA-24.400 

I EREIH  AlR ONLET 
1 .  FRESH AIR OUTLET 
1. HEATED AIR INLET 
6 HEATED AIR OUTLET 
5 DEFROSTER OUTLET 
6 CABIN EXHAUST AIR OUTLET 
I CABIN AIR L OEFROSTER CONTROLS 

1 

CABIN HEATER AND VENTILATOR SYSTEM 

ISSUED: 8/18/72 

I 
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. 

FIGURE 107. CABIN HEATER, DEFROWER AND FRESH AIR SYSTEM 
PA-24-260, SERIAL NOS. 2 U 7 8 3 . 2 W M  AND UP 

CABIN HEATER AND VENTILATOR SYSTE 
ISUED: Mm 

3F15 



SECTION XI 
INSTRUMENTS 

Aerofiche 
Grid \ o  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Descriptior, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Instruments 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.3 . Vacuum-Ggro Instruments 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-4 Pitot-Static Instruments 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-5 Electrical Instruments 

11-6 Miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11-7 Trouhleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.8 . Remoxal And Installation Of lnstrumcnts 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-9 Gyro Service Procedure 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-10 Gyro Installation Inspection 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l I-IOa Gyro Handling and Shipping 

1 1 - 1 1  Vacuum S!stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11-12 Vacuum Regulator Valve Removal and Installation . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-13 Adjustment 0 1  Vacuum Regulator Valke 
Vacuum Pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1-15 Vacuum Pump Remolal 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-16 Vacuum Pump lnstallation 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 - 1  7 Troubleshooting 
. . . . . . . . . . . . . . . . . . . . . .  R e m o ~ a l  And Replacement 0 1  Face Mounted lnstruments 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-19 General 
. . . . . . . . . . . . . . . . . . . .  Removal And Replacement Of Cluster Mounted lnstruments 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-21 General 
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. . . . . . .  . 11.81 Troublcshooring 
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SECTION XI 

INSTRUMENTS 

1 1 - 1  Description. The instrumentation in the Comanche is des~gned to  give a quick and actual indication 
of the attitude. performance and condition of the airplane. The instrument panel has beenBrranged to 
accomodate all the advanced flight instruments on the left side in front of the pilot and required cngineand 
miscellaneous Instruments on the right side The instruments are dibided into four groups Vacuum. 
Pitot-Static. Electrical and Miscellaneous. Some of the instrumcnts are components of indicating s!%tems 
that indicate conditions at remote parts of the airplane. A few of the instruments. howc\er. areself-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 dri\en 
gyro stabilized in the bertical plane The gyro is rotated at a high rate of spced by lowering the pressure in 
the air tight case and simultaneousl! allowing atmospheric air pressure to enter the instrument against the 
gyro buckets Due to gyroscopic inertia. the spin axis continues to point in the samc direction e\en 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 t o  a compass card. The dial. when set to  agree with theairplane 
magnetic compass. pro\ides a positi\e indication free from swing and turning error 

The gyro horizon is essentially an air driven gyroscope rotating in a horizontal planeand is operated b! 
the same principal as the directional gyro Due to the gyroscopic inenia. the spin axis continues to point in 
the \ertical direction. providing a constant \isual reference to the attitude of the airplane relati\e to pitch 
and roll axis A bar across the face of the indicator represents the horizon A miniature 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 stimulates the deviation of the airplane from the true horizon 
The gyro horizon is marked for different degrees of bank 

The suction gauge. a part of the airplanes Lacuum system. is mounted in the right side of the instrument 
panel This gauge is calibrated in inches o i  mercury and indicates the amount ofvacuum created b? theengine 
dri\en \acuum 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 aa t ic  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 t o  the indicator speed The instrument dial is calibrated in knots and miles per hour. and also has 
the necessary 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 feer. A field p m a ~ r e  window u l w t e d  on the ryht ade  of the indicator 
dhl and u xt by the knob located on the l o r n  left m r n n  of the iarrmmenr The a l h f f e r  comim of a 
vrled duphngm that is c o ~ a r e d  w the pointm thruulh a mechanical linkqe. The inrrmment cuc is 
v m d  to the suric air symn and u =tic air p m a ~ r e  dec-. the dlphn(pn c x p m b  c a w  the 
pointen to move through the m c c h i c a l  link-. 

The rate ~f climb inmcator mc%mra the n t c  of changc in =tic prrrrure when the rkplmc is climbing 
or docinding. B v  means of a pointer and did. this innn;mn. will indicate the rate of ascmt or d&ent of 
the airplane in feet per minute, 

11-5. E l d d  lnauumma. The nun and bank indicator is an elecmcd inrrmment u u d  for mlking 
~ 0 r r ~ c d v  conuolled N N  The mrn pordon of the indicator u an elecuicallv dnven gyroscope, while the 
bank p o ~ o n  is a ball x J c d  in a curved g l w  Nbe tilled with dampening fluid. The elccmul switch for the 
Nrn and bank indicator u located on the witch p m d  undn the leh innmmcnr panel. 

The ammeter k mounted in the lnnrvmmt dlutn located on the irurmmenr panel. Thu i n m *  ent 
r n w r e s  the mounr  of cumnt  received m d  the m o u n t  of current drain on the b m q .  

Two fucl quantlrv gauges are uud on the Comanche (PA-24-180, Serial Nos. 24-1 and up. and 
P.*-24-250. Send Nos. 24-1 to 24-2843 inclumve) and arc mounted In the c lunn  on the inrmmenr panel. 
Thex instrumenu ur cdibnted m fnctlond divuions of one fourth, one half. three fourths and full. A 
rnnsnirrer unit ir installed in each fuel cell. This unit connim a mistance strip and a movable connol arm. 
The position of thu um u controlled b:: a float in the htel cell and this position u mnsnitted elecuiullv 
to the indiuwr gaule to show the moun t  of fuel in the ccll. If  the ~ u x ~ l i s q  fud system is installed. w o  
auxiliap fucl quantity gauges will be imulled in the inarlmcnt cluna.  

In the Comanche. PA.24-250. Serial Nos. 24-2844 and up. PA-Zh260. and P.4-2+tOO. onlv one fuel 
qumtlty gauk  is incorponred in the syaem. Thu puge wi l l  indicate the mounr  of fuel in the ccll that u 
wlened. This amngement u made possible bv r xlenor  rmtch mounted on rhc fucl xlecror valve. The 
witch u located directlv below the fuel xlecror plate. An override synm u incorporated so that it IS 

possible to check the mounr  of fuel available in the r m h i n g  cells virhout moving the xlecror handle to 
that cell paluon. This accomplished bv deprrrrinp the red bu;.on (locared on the fuel xlecror plate) under 
the desired fuel cell position. The fuel gauge wJI indicate the m o u n t  of fuel avadable :n that cell. When the 
red burron u released the indcanng system will return to in normal opmoon  of indicaung the amount of 
fuel In the unk  x l e n e b  

The oil temperature indicator u mounted in the i n m m e n r  cluster on the inrrmmenr panel. Thu 
inlrmment will provide a rcmpenmre indication of rhe engine oil in degrees Fahrenheit. The imrnrmenr 
h u  a tempramre bulb located in the oil m e n  assembly on the engine accnrory union.  

114 .  Miellmcous Inrrmmenn. The magnetic compass inscalled in the Comanche is a self-contained 
lnarument and a mounted above the immrnent panel on the mndshleld cenm rmp.  This ~nnnrment has 
m indindull llght whlch is connected to the inmument lighting circuit. The compass conecrlon card IS 
locared in the card holder mounted on the insrmment p a d .  

The clock is a hand wound. 8dav nme piece. It incorponm a nem wind with the knob at the lower 
lefr-hand side of the dial. This knob. when pulled and turned. also adjunr the hands. In addition, w o  
Jummv hands are controlled bv a center knob and the? funcnon u elapsed rime hands. 

The uchomera is connected to the engine accevocy secrirn bv a flexible cable, and prov~drr an 
indication of cmkshrf t  speed in rnolutions p a  minute. The ~nsrmment h u  a recording mechanism for 
recording the nme that the enpne is in actual opmcion. 
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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 instrument 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 indicatethe 
amount of oil pressure available at the pressurized engine oil passage. 

11-7. Itoubleshooting. 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 andor 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. 

. - 
e. 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 
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. 

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 control 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 andor 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? 
c. Does the instrument show any signs of abuse? 

NOTE 
Do not cage directional gyro and set lo different headings. The entire gyro 
and fixture must be rotated 90 degrees each time without touching 
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r h c a ( m l L n o b . I f ~ u n a t m u t e d . n d r h e ~ L a o b u o l p l o y e d ,  
the gym b not rrporiwncd in rhe cue. only che cud i o l r d  c h i  
t a r l o  in checking rhe p only in one position no umm h a  m y  
hadings rhe ard may be set to. 

CAUTION 

Permit no  oil, grease. pipe compound, or any foreign material to 
enter pons, prior to installationof fittings. Makesure that allair lines 
are clean and free of foreign panicles and /o r  residue before 
connecting lines to gyro 

11-10r Gym H e  A d  Ship*. The fo- i n f o m u o n  applia to dl rhm inch m o o d  
ud udrvde horizon i s m m e n o  k n l l e d  by rhc factory or a Pips fdd d c c  f a d r y .  

Gyro insuumenu bc iq  r c n r d  to rhc factory uc to be placed in approved conu inm rich all porn 
properly d e d  immcdi.rdy h m o n l  from cbc aircraft iamvmcm pard. The innrumrnt must also be 
s e e o m p a i d  by f.noy copier of rhe r u ~ ~  md aedic & fo-. Thoc  f o r m  and the qxad 
connincn should be a d a b l e  a t  my Pipa Dcrla and/or Dirmbucor. Should ray gyro imrmmcnr be 
rrcrivcd by rhe f a m y  in .n u r u p p m d  coaaiacr or if rhc pom are aot &. rhe wrmny 4 be 
immediately w i d d  and the iommnent rrnvnd ro rhe semis. The imuummt must be rcrtlmed 
immadiruly &a r e m d  from the air& (not ro a c e d  15 dsyr foUowiq discovery of ddm). 

11-11. Vacuum Sy%fcm. The ncuum y n e m  employed to o p n t e  che gyro inrrmmmu u comprised of an 
erqline driven ncuum pump. o ih i r  upantor,  ncuum r c y h m r  valve. and the mc- =buy to complm 
rhc ynem.  On the late model bmanchc a dry ncuum pump has bem employed. mrn chic y p e  pump L 
i n d e d  the need for rhe oil-air upamtor md rhe hardware n e e s a y  for io iarrrllrrion ic diminaced. A kit 
(754 356) u arruLble for i m d h i o n  of the dry vlcuum pump on uy of rhe d y  model Conuncha. 

One vacuum regulator nln u incorporared in che yrrcm to conool vacuum promrrc to rhc gyro 
irumunslu. Accsr to thn n l v t  for mlintcmncc and adjurmcnt ug&d rhrough rhe engine cowling. On 
che euly modd Comulche, the replator valve w u  mounted on the fucrdl. while the later models have the 
vdve i n d e d  on the engine mount asszmbly. 

11.12. Vacuum R@um V d n  Removal h d  Aodbmlltion. To remove the regulator valve in rhe engine 
comparnnslr. diuonnccr rhe r h m  ha. m w c  rhe moundng lcrcar m d  m o v e  rhe valve. I d  
rcguhtor in reverse order given for rcmonl After iarrrllrdon check complete ncuum system for and 
proper openuon. 

11-13. M j u n m e t  Of V m u m  Re-r Vdrr. To adjust the rrguhtor valve. prform che following 
steps: 

r L w v n  chc l o c k q  nut or m n w e  rhc p r o m e  ap hum chc nlve. depending on which type is 
i d e d .  
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Do nor arrcmpt idjumnent of this nhc with rhc engine in opcndoa  

b. S p r r  the engine. After all* b e  for mumup ,  ma the +eat medium RPM. 
c. With the e q i m  runniql at medium RPM rbc suedon p u s e  ahould indiate bcratm 4.2 &d 4.7 

incha of mcrcwy. Uniu d 8 c m m l  .ir film yacm ahodd indicrrc krrcca 4.8 md 5.1 in&a  of 
mnntry. If the ncunm m d i q  fliL to fall mirhia r h i  nnge. h u t  down rhe m n e  and rdjM the rrguhtor 
valve. Move the nlvc adjunment urn do&& m in- the p- and counmclockaiw to - 
h e  p m r e  Son the mgnc  and r c p a t  the check 

d Ahcr the yncm prmurc hu been dpcd m the recommmdcd urdnlp. *bten the locking 
nut or r e p k c  the pmrrcrivc cap. 

1 11-14. Vmcuum Pump. The vacuum pump used on the Comanche is the rotary vane. positive 
displacement type. The unit consislsessentially of an  aluminum housing containing a tempered sleeve in 

/ which an  offset rotor, with moving blades. is incorporated. This assembly isdriven by acoupl~ng mated 
to the engine driven gear assembly. The pump is mounted on the accessory section of the engine 

..- 

. . 11-15. V-urn Pump R e n d  The m u m  pump i t e m d  by the f o l l o w  pmccdure: 
a. Remove rhc top pomon of the w e  covlulg. 
b. Lmvn thc two hose cLmps and m o v e  the w o  h a e r  fmm the m u m  pump timqs. Iden* 

the hora  to aid in d r i o n .  

. . c. Remove the four reuining n u u  lock wrrhcn and plain w u h m  

. . d Remove the vacuum pump. 

Before kcahdm of 6- on pump, chcct for a& d.my. A 
pump b t  h u  been damaged or dropped lhould not be irsulleb W ~ Q  
a v i u  is u r d  to vcum pump while lnrPlliry fipinp. ruioblc aurion 
must be ucrdvd to avoid pump d m q c .  The quare marndng t k n ~  
must be hdd bemeen wft wood Mocks m d  only at nght -a to the 
v i x  j a n  Uu onty enmgb vise p- to hold pump finnlv. W NOT 
apply vise pronve to ouoide di.meon or madl lax@. The porn of 
the AIRBORNE dry sir pump hsc been p o r e d  wirh a dry fh 
lubriant uxd che AIRBORNE fiainp uc admium plated r h u  
clim-g my need for dud lubrimrr. If r dud lubricant is 
required. use a powdered moly sulfide or p p h i o  in dry form or in an 
enpen- vchide; or employ r aiiicone spny. Apply r-y to 
external rhrcldr of fiuinp only. DO NOT u u  pipe cape, h a d  dope. 
bydmurbon oil or gmx. as rhcx a n  c o n n m h u  pump and crwc 
dfuncdon .  Wirh pump propcrly seared in vise, iayn fim in porn 
and tund d g h ~ n  f m l y .  N u t ,  u s q  a m n c h ,  @om a c b  6- from 
onrhrlf to m nvnr iddidorui  

INSTRUMENTS 
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11-16. V.~lc lm Pump h d h & n .  The ncuum pump b m o u n d  as f o l l o r ~  
r Remove chc top pom'.on of rhe engine coding. 
b. Align rpiinc on rhc p m p  d k  mrh r p h  on the engine drive rrwmbly. 
c. S c n u r p ~ m p w ~ e d r i p e u w m b l y u ~ g € f a u r c u i a i n g n u u L o c k N h m u d p L i n v r r h r n  
d Connccl the inlet and mder h a s  to their rape* fi- on rhc vacuum pump usng rm hou 

C ~ P  

e. Check dl com&orta €or scnviry and reiuuatl che top engine cowtiug. 

T A B U  XI-I. VACUUM SYSTEM 

ncuum pump. 
If inrrmmmtr are in- 
opardve, cbeck opendon 

accordance with (Adjun- 
menu) of rhu lecrion. 
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1 2 3 4 6 0  7 8 0 10 11 12 I 3  14 16 10 17 10 1020  

-1. CLOCK 17 FUEL FLOW GAUGE 33. EGT GAUGE 
2. N R N  COORDINATOR 18 ENGINE GAUGES 34 AUTOFLITE 
3. A I W E E D  19 AMMETER 15 GEAR Y LECTOR 
4 STALL WARNING 20. HEATER CONTROLS 36. COWL F L U  CONTROL 
5 DIRECTIONAL G IRO 11 M E  37. SUCTION GAUGE 
6. GIRO HORIZON 22 MASTER SWITCH a. N R B O  CONTROL 
7 RATE OF CLIMB 1 3  MAGNETO L STARTER ' 38 THROTTLE 
8 ALTIMETER 24 FUEL PUMP 40 NAVIAWROACH COUPLER 
8. W N I  INDICATORS 25 PITOT HEAT 41. FLAP rCSlTlON INDICATOR 

1 0  MARKER BEACON LIGHTS 26 POST LIGHT SWITCH 42. PROPELLER CONTROL 
11 COMMINAV TRANSCEIVERS 27 PARKING BRAKE 43, MIXTURE CONTROL 
12 RADIO SELECTOR PANEL 38 LANDING LIGHTS U FLAP ACTUATOR 
1 3  ADF RADIO i'9 NAVIGATION LIGHTS 46. ALTERNATE INWCTION AIR 
14. ALTIMATIC I l l 8  30 ANTI COLLISION IRED1 46. ALTERNATOR CIRCUIT BREAKER 
16 TACHCMETER 31 ANTI COLLISION I W I T E I  47 LIGHTER 
10. MANIFOLD PRESSURE n. MAP LIGHT 48 CIRCUIT BREAKER PANEL 

Figure 1 1 - 1 .  Instrument Panel 
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11 -1 8. Removal and Replacement of Face Mounted Instruments. 

I 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, scc the current 
Comanche Parts Catalog (P/N 752 464) or Piper Service Spares L m r  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 inshument 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 conuol 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 Paas Catalog (PN 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 lefr. 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 f r e  from swing and turning error. 

Revtcd: 8/15/98 INSTRUMENTS 
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11.24 Rcrnonl And R e p k m m r  Rcfcr to Puagtaph 11-13 of rhu xction. 

11-25 Tmubkrhoodng. 

TABLE XI-11. DlRECnONAL GYRO INDICATOR 

11-26 Cvm Horizon. 

2 Clnml .  The gyro horizon is nvnriallv an air driven proscope muring in a honzonral plane and is 
opmred bv the same princrpal u the directional PO. Due to the p x o p e  inemr the spln LXIS 

continun ro point in the vertical direction. providing a conrunr visual reference to the arnrude of thc 
airplane relative to pitch and mll u u .  A bar acros rhe face of the indicator reprnents the horizon. A 

m v l i a ~ l e  adjustable auplrne is mounted to the w uld alignrng h e  mulrarure airplanc to the hornon bar 
simulam the alignment of the airplane to the acnral horizon. Any dmsdon  srmuhta rhc dcvianon of rhe 
auphne from thc m e  horizon. The gyro horizon a marked for different degrees of bank 

Remedy 

C h c d  shock mounu. 

a. Adjust. 

b. Recalibrate. 
c. Repair or replace. 
d. Check and repur. 

Check for coUapxd 
inner wall of how 

Replace inmumenr. 

Replace. 

Trouble 

Excs l  dnfc in eirher 
d i m i o n .  

Dial s p m  C O ~ U ~ U O U I I V .  

11-28 Removal And Replrcemslr Refer ro Parrgnph 11-18 of rhu xcnon. 

bur 

Excslive viindon with 
mplimde more 
0.006 inch. 

~ m f f t n r n t  v m w n .  ~f 
ncuum below 4.2 inch hg.. 
check for the f o l l w i q :  
r Relid valve impropcrlv 

adjusted. 
b. Incorrect gauge r u d i q .  
c. h m p  hilure. 
d. Vacuum line kinked or 

l a k i g .  

Defective insrrumenr. 

Deieccive mechanism. 

INSTRUMENTS 
ISSUED: 8/18/72 
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11-29. Troublahooong. 

T A B U  XI-111. GYRO HORIZON INDICATOR 

. 11-31. Cmml. T h e  rare of climb indicator measurn rhe race of change in static pressure when the 
airplane is climblng o r  dcacending. Bv means of a pointer and did. chis insrmmcnr will indicate rhe rare of 
ascent or dcsccnr of rhe auphnc  in ieet per minure. 

TmuMe 

Bar fails to  m p o n d .  

B a i  d w  not urr le .  

11-32.  R e m o d  And R r p h a m e n r  Refer ro P a r a p p h  1 1 - 1 8  of  t h u  sccnon. 

11.33. Troubleshooring. 

C.ur 

Insufficient vacuum. 

Excosive vlbnrion. 

INSTRUMENTS 
ISSUED: BHIV72 

Remedy 

Chc& pump and ~ b l n g  

Check shock mounrr. 
Replace if n c m v r y  
P 

Bar docs not d c .  

Bar oscillate or ahim- 
m i s  continuoudy. 

lnarfficient vacuum. 

Ddcccive m m c n r .  

Excessive ribranon. 

Vacuum too high. 

Defecrive rncchminn. 

Check line m d  pump 
A d j w  valve. 

Replace. 

Check shock mounts. 
Replace if neccsur).. 

A d j w  valve. 

Replace i n m m e n t .  - 
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TABLE XI-IV. RATE OF CLIMB INDICATOR 

I 3 Sensitive Aldmercr. 

TrouMe 

Pointer does nor scr on  j 

Porn tn  fails t o  r s p o n d .  

I 
Pointer oscillates 

11.35 General. The altimercr indicares p r n m r e  d d r u d e  in f e n  above x a  level. The ~ndicaror has three 
poznren and dial scale. The long potntcr is read in h u n d r e b  of f u r .  The middle potnrer is read in thousand 
of fcn and the snort polnrer in ten thousand ieer. A field pressure window a located on rhe rig51 side o f  
rhc indicaror d i d  and is x t  bv the knob located on  the l o w n  left cdrner of the insrmmenr. The aitimercr 
consisrs o f  a x d e d  diaphragm rhar is connecred to  the pointers through a mechanical linkage. The 
innmmenr case IS  vented ro the sraric air y n e m  and u static a n  pressure decreases. r5c d inhr+m 
expands. causing rhc poinren to  move rhrough rhe mechan~cd  linkage. 

11-36. Removal And Replacemrnt. Refer to  Paragnph 11-18 of this sccrlon 

Cvuc 

@ng of  d u p h q m .  

Obsrmaion  in snr ic  Ime. 

L a k s  in static l ina .  

D d e n i v r  mechmum. 

INSTRUMENTS 
ISSUED: 8/18/72 

Remedy 

R n e r  pointer to  zero bv 
m a n s  o f  m l n g  screw. 
Tap ~nrrmmenr while 
reKning 

Disconnrcr 111 m m m  
connected to  rhe a a u c  
linc. 

Check individual i n m m e n r s  
for o b m c r i o n  in lines. 

Disconnect a11 i n m m e n r s  
connencd to  the naric 
linc. Check ind indud  
inmumenrs for leaks. 
Rcconnccr insmmenrs  
t o  natic linc and m r  
inrullarion for leaks. 

Replace innmmenr 1 
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REVISED: 4/10/81 

Trouble 

Excusive scale error. 

Exccuivc pointer 
d a r i o n .  

H$h m d i n g .  

S m ~ n g  knob u hard t o  
Nm. 

l n n n  m'mence m a k e r  
fall, to move when 
Kning knob is rorared. 

Sming  knob ur screw 
loow or  musing 

Cracked o r  l o o v  cover 
glass. 

I Dull or  discolored 
lumtnous makings. 

Baromemc scde  2nd 
reference m u k e n  our 
of wnchronlrm. 

B a o m e m c  scale and 
reference m u k e n  our 
of svnchron~sm with 
p o m r m .  . 

INSTRUMENTS 

TABLE XI-V. ALTIMETER 

Cvuc 

Improper calibrauon adjust- 
mcnr. 

D e f c ~ ~ l v e  mechanism. 

Improper vendng. 

Wrong lubncanon or  lack 
of lubncarion. 

Our of engagement. 

Exccss~vc v l b n r ~ o n .  

Exccss~vc n b n t l o n  

I 
' Sl~pprge o i  maring pans. 

- 
Dnfr in mechmam.  

Replace inrrmment. 

Replace lnarumenr 

Eliminate leak in nat tc  
prorure  F n e m  and check 
dlgnmenr o f  ainpeed rube 

Rr,  '.ce ~ n s m m c n t .  

Replace inrrmmenr. 

i 
I 

Tighten msrmmenr scmv.  
if loose. Replace in- 
nrument. if screw IS 

I i 
mis.slng. 

I 

Replace ~nrrmmenr. ' 0  1 

Replace ~ n a r u m e n t .  

Repiace instrument. I 

Reset pointers. refer t o  t h e  
latest revision of AC 4 3  13-1 



PIPER COMANCHE SERVICE MANUAL 

11-39 G d .  The ainpetd indicator provides a means of indicating the speed of the airplane ppsing 
rhroueh the air. The airspeed indiation is the d i f ferend p w r e  reading between pirot air p r m r e  and 
static air prcsaurc. Thu iruMmcnt haa the diaphngm vcnted to the pitot air tource and the w u vented 
to the aadc  u r  -em. As the airplane in- speed. the pitor air prsrure increun. a u m q  rhe 
diaphragm to e x ~ a n d .  A mechanid linkage picks up this motion and movn the i n m m c n r  pointer to the 
indicared speed. The innrumcnt dial is calibrated in k m u  and miln per hour. and a h  haa the necessam 
operating nnge markinp for aafe opention of the anplane. 

1140 Rcmonl And Rephcrmcnt. Ref= to Pmgnvh 11-18 of this section. 

1141. Troublahootin~. 

TABLE XI-VI. AIRSPEED TUBES AHD LNDICATOR 

INSTRUMENTS 
ISSUED: 8/18/72 

Trouble 

Tube d o n  not h a t  or 
dear inelf of ice with 
witch "ON" (Ha ted  
pltot m b n  only.) 

Tube d o n  not heat or 
cleu irxlf of ice with 
swach "ON" (Hcarcd 
p~ror tubes only ) 

Polnren of static insuu- 
mcnrs do nor indicate 
oropcrlv 

Po~nter of ~nsrmment 
orc~llatn. 

Cuuc 

Circuit breaker popped. 

Open circu~r. 

Excnsivc voltye drop . 
between batten. and 
+tot head. 

Hea~ing elernear burned our. 

Leak in insmrment case or 
in piror l ina.  

Leak in ;narumcnt case. 

Remedy 

Rner. 

Repair. 

Check voluge at pirot 
head. 

Replace pirot head. 

Check for leak and real 

Check for leak and real 
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11-42. M.(plcdc C o m p w .  

1 1 4 3 .  G m m l .  T h e  magneric compass inad led  in rhe Commchc is a self-contined inrrnrmenr a d  u 
mounted above :he insrmmrnr panel on  rhe mndshield cmrermip .  This i n m m m r  h u  an individud llghr 
w h u h  is connecrcd ro rhe insrmmcnr llghting cirrus. The c o m p l o  c o m c n o n  c u d  is locared in rhc card 
holder mounred on  the  insrmmenr panel. 

TABLE XI-VII. MAGNFTIC COMPASS 

Exceutvc plvor m c o o n  
o r  broken ,oucl. 

I 

- -  ~ 

R e m e  
P. - 

Cornpensare insuumenr. 

Locate mlgnenc inter- 
ference and elimlnare 
if pomlble. 

A l i n  insrrumenr. 

Trouble Gurc 

1 Card iugglsh 

lnnrumenr roo k a n l y  
compenvred 

Exccss~ve card error. 

Excasive c u d  
osc~ l la r~on  

I Replace ~narurnenr  

Compass nor properly 
c o m p r n s u r d .  

Exrcrnll magnaic  intcr- 
fcrence. 

I Improper mounung on  In- 
m u m m r  panel. 

Insufficient liquid. 

Weak c u d  m q n c r .  

Remove excess compen- 
u r ion .  

Replace i n m m e n r .  

Replace ! n m m r n r .  

Broken cover glass 

Replace ~ n n r u m e n r .  

Discolored lum~nous  
.nari;ines 

Dciectlve lighr 

Replace instrument. I 
I 

Defecr~ve sealing gaskex. 

Age. 

Burned our  I m p  o r  broken 
ClrNlI 

Replace innmmenr.  

Check i m p  or  conrlnutr! 
of winng. 

INSTRUMENTS 
ISSUED: 8/18/72 

3 Gll  
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1 1-45 Manifold Pressure Gauge. 

11-46 General. The man~fold pressure gauge i s  a \apor prool. absolute pressure t!pe instrument Prercure 
from the intake manifold of the engine i s  transmitted to the instrument through a line. A polnter indicate?. 
the manifold pressure alailable at the engine in inches of mercury 

11-47 Removal And Replacement. Refer to Paragraph 11-18 of [hi, \ectlon 

1 1-48 Troubleshooting. 

TABLE XI -VI I I  M A S I F O L D  PRESSURE I ' iDIC4TOR 

1 1-49 Tachometer Indicator. 

11-50 General. The tachometer i s  connected to the e n g i ~ e  accessor! b) a flexible cable. and pro\~des an 
indication of crankshall speed in  re\olutions per minute The instrument has a recording mechanism for 
recording the time that the engine i s  in actual operation 

Remed! 

Replace ~nsrrument 

T ~ g h ~ e n  line connection\ 

Adjust damp~ng scre\r 

Replace glass and resear 
cahe 

Replace instrument 

Disconnect lines and blow out 

Trouble 

Excesri\e error at existing 
barometric pressure 

Ecessi ie error when 
engine i s  running 

." , . 
Slugeish or jerk! pointer .- 

mo\erncnt 

. -  . . Broken or loose co\<r 

-- glass 

Dul l  or discolored 
luminouz marking5 

Incorrect read~ng 

11-51 Removal And Replacement. Refer to Paragraph 11-18 of thi, section 

Cause 

Pointer shifted. 

Line leaking 

Improper damping adjustment 

\:irbration or exce>si\e 
prehsure 

Age 

Moisture or oi l  in line 

1 1-52, Troubleshooting. 

ISSUED: 8/18/72 
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T A B L E  XI-I?(. TACHOMETER 

11-53 Engine Oil Pressure Gauge. 

Trouble 

S o  read~ng on indicator. 
either permanent or 
intermittent 

Pointer o\cillate\ 
exce\si\el!. 

11-54 General. The o ~ l  pressure gauge 15 mounred in the cluster on the Instrument panel Thl, gauge 
Indicate the amounr o f  011 presure axallable at the pressur17ed englne oil pasage 

1 1  -55 Removal And Replacement. Refer to Paragraph 11-20 of this section 

Cause 

Broken %haft 

Springs weak 

Rough >pot on. or sharp bend 
in shaft 

Excess friction in instru- 
ment 

l I-5h Troubleshooting. 

Remed! 

Replace ~nstrumtnt 

Replac~ instrument 

Repair or replacc 

Replace instrument 

TABLE XI -X.  E \GISE O I L  PRESSURE GAL:GE 

Trouble 

E ~ c e \ \ i \ e  error at 7ero 

Exc r \ \~ \e  rcale error 

E\cesri\e pointer 
o~ci l lat ion 

Sluggibh operation or 
pointer or pre,sure 
fails to build up 

Cause 

Pointer loose on %haft 
O\erpressure or sea- 
soning of bourdon tube 

Improper calibration adjust- 
ment. 

Improper damping or rough 
Engine relief \al\e 

- 

ISSl'ED: 8/18/72 
3G13 

ISSTRL'MES 

Engine relief val\e open 

Rtmed! 

Replace ~nstrument 

Replace instrumeni 

Disconnect line and drain 
Check for leaks I f  
trouble persists. clean 
and adjust relief \c l ) \e  

Check and clean 
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11.57 Fud Remvc h u ~ .  

11-58 hml .  The fuel p rnnve  gauge inarumenc u mounted m h e  clusca on the tnsmrment panel. T h s  
gauge u connected to the he1  -em at the ensnc  dnven fuel pump, on the PA-24-180. whde on the 
P4-24-250. PA-24-260 and PA-24400 it a connecred at  the u r b u m o r  or  injecror fuel lniet flrnng 

11-59 Rcmovd And R c p b e m m r  Rcfn  m P m g n p h  11.20 of rhu wcdon 

TABLE XI-XI. FUEL PRESSURE GAUGE 

INSTRUMENTS 
ISSUED: 0111V72 

Trouble 

No fuel ptasurc indi- 
cation. 

Rasurc low or p m r c  
surges. 

Yeedle flucruarion. 

Cuuc 

Fuel valve m c k .  

No fuel in onlrr. 

Ddcmive Fuel pump. 

Ddecclve p u g e  

Obsrmmon in inlet side 
of pump. 

Faulry bvpur valve. 

F a u l ~  diaphragm. 

Surge dome on pump filled 
w i ~ 5  fuel. 

Remedy 

Check nlve. 

t he& fuel. fd. 

Check pump for pressure 
build up. Check diaphragm 
and relief v d v a  in en- 
gine pump. Check for ob- 
struction in electric pump. 
Check bypass valve. Air 
lerlr in inuke  lines. 

Rcphce gauge. 

T n c e  lines and locate 
o b m c n o n .  

Replace. 

Replace or  rebuild pump 

Remove and empry. 
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1141. Elccuicnl l n m m c n t .  

11-62. Turn And Bank Indiator. 

1143. Cenml. The N m  and bank indicator u an elecpicd i nmummt  used for making conccdy 
connoUed mrn r  The rum pomon of rhc indicator u an elccrriallv dnvcn gymxopc. while rhe bank 
pomon is a ball =+led in a a w e d  glvr tube filled wirh damping fluid. The elecuicll switch for the rum 
and bank indicator u located on rhc switch panel under the left inrrmmcnt panel. 

1144. Removal And Repiucmcnt. Refer to Paragraph 11-18 of rhu  section. 

TABLE XI-XII. TURN AND BANK INDICATOR 

1 Troubk I Cuuc I Remedy 1 
Pointer faih ro respond. 

Pointer inconccdy x r  on Replace inrrmmenr. 
its staff. I 

Incomcr msi r incy  

Pointer d o a  nor set on 
zero 

Smsiunrv adjuscmrnt p u b  Replace inarumenr 
poinrcr off zero: 

Forcyn m m e r  lodged in 
inrrrurnem. 

' Vibraong pointer i Gimbal and rotor l ~ c m b l v  I Replace inmumenr 

l our of  balance. 
I 

Replace instrument. 

No electrical circuit. 

Mivdjunmenr of sensinnry 

spring. 

Gimbal and rotor u v m b l y  
out of balance. 

1 1 Pined or wom pivoo or / Replace insmrmenr I 

Check for volragc ar i n m -  
ment. 

Adjust by means of  sensirivicy 
spring screw If this pulls 
the pointer from zero. rc- 
place insrmmcnr 

Rcptacc i n m m c n r .  

INSTRUMENTS 
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TABLE XI-XII. TURN AND BANK INDICATOR ( a n t 1  

- 1146. Oil TempenNre hd ia to r .  

Trouble 

In low tcmpncuct pointer 
fvlr to respond or does 
lo lluguhlv and wirh 
i d ~ c i m t  dcflecdon. 

Pomter dumuh in rr 
turnins ro zero md doea 
not n on zero when 
ruuonuy 

I 

Ball in indinomern d o a  
not cenra. 

-- - 
1 1147.  hd. The 011 m p c n m c t  indiator u mounted in the inrmrmrnt cluster on the m m m e n t  

panel. Thu innrument wll provide a tmumamrc indicadon of the rnglne od in dcgrm Fahrmhe~c. The 
i n m m m t  hsr a tempmmre bulb located in the oil wrccn uwmbly, on the eerie acccamw =don. 

-. 
1168. Rcmovd And RcpWcnr Refer to Pang~rph 11.20 of this xenon. 

Cvuc 

Oil h u  become too duck. 

lmff ic imt  barin# 
deumcc. 

Oil or dirt krvm dvnpuql 
pinom and cylinder. 

Excas~ve deannee bcrvcm 
rotor md rotor pivou. 

Insrummt out of a h p n m t  
on pmcl. 

INSTRUMENTS 
ISSUED: 8/18/72 

Remedy 

R e p k c  msnummt. 

Replace inrmuncnt. 

Replace i n m m m t .  

Replace i~urrummt. 

C o r m  abgnment. 
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11-71. Cmnl. The ammeter h mounted in che inarument c l w a  l a r t e d  on the i m m e n t  pmcl. This 
i n m m m t  m o a r r n  the m o u n t  of current remvcd m d  the amount of cvmnt  drain on the banerv. 

11.72. Rcmonl And Rcplamncnr. Refer to P u a p o h  11-20 of rhis section. 

M . 
Check engine unit and 

riringtoinnnrment. - 

R c p u  or r e p k c .  

Check engine unit and 
wiring. 

Replace inanrment. 

Trouble 

l m m e n t  f d s  to h o w  
m v  d i n s .  

ExcMvc s a l e  enor. 

Pointer hih to move u 
engine is w m e d  up. 

Dull or d i r c o l o d  
luminous marking. 

11-71. Troubleshoodn8. Refer to Seerion IX. Elccmcd Section, 

Cvtr 

Broken or danuged a p i h y .  
W e  o p n .  

lmpropa d i b n n o n  adjun- 
menc 

Broken or danuged apilly. 
or open wiring. 

.%=. 

11-74 Fud  QII.nrity Indi-r. (PA-2+180. Serial Nos. 24-1 and up. and P.4-2C25O. Serial 210s. 24-1 ;o 
2+2843 ind.) 

11-75, Gmml. Two fuel q u m n p  p u p  ue u d  on rhe Comanche m d  u e  mounted in the cluster on the 
innrument pmel. T h e  inmumenu are calibrated in h u t i o d  divisions of one fourrh, one half. three 
founhr m d  full. A m ~ i m  unit u inndled in each fucl cell. This unit conuinr a reaisunce snip and a 
movable conpol arm. The posinon of thu  um is conpolled by a float in che fuel cell and rhis position IS 
mnmnined electrically ro the indicator gauge to show the unount of fucl in rhc cell. If the aus i l iw fuel 
system is inrulled. w o  auxiliary fuel qumtiry p u e n  will be ~ d c d  in the insrmmern cluster. 

11-76. Removal And Replunnenr. Refer to Purgraph 11-20 of thu xction. 

INSTRUMENTS 
ISSUED: 8/18/72 
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Float p m i d l v  o r  complercly Replace floar 
tilled wirh fuel. 

TABLE XI-XIV. FUEL QUANTITY MDICATORS 

Circuit b r d n  out. 

Trouble 

Fuel p u g e  f a i  to  
indicate. 

RECI and check. 1 
Defenivc w l m r  switch. Clean and check rclccror 

swirch. 1 

Crvx 

B m k m  wmng. 

Gauge nor o p m u n g .  

Remedy 

Check and repair. 

R e p k c .  

Check ground connccnons a t  
h e 1  r n n s n l n e r  In  

wings. 

Fuel gauge indicarn fuU 
w h m  rsnks are not full. 

Incomplete p o u n d  

. . . . 
- -- -.- 

I Fuel gauge lndicatn  over i incomplete ground. 

Dcfccnve ovemde switch 

Check ground connccrions a t  I 
fuel : ranminer  in fuel 

I C C I ~ S  
I 
I 

Fuel gauqe falls to  
change indication when 
rclecror handle IS 

Dcrermine which switch is 1 
malfunctioning. r ~ l a c c  I 
switch. 

I i u c l  gauge indicarcs zero 1 ~ u e l  selector in -OFF,, I Uormal. 
pontion. 

S d c n o r  switch dipping on  
fuel valve shaft. 

Replace selector switch 

Fuel gauge indicarn iuc! 
when cell is empry 

Shoned connecrlon at  xlecror 
switch o r  other wiring 

Fuel cell 1s ; o l l r r ~ ~ r y  due 
ro a sucrion crcated br 
a loose f~l ler  neck cap 
When rank IS collapsed 
fuel r c n d n  um is held 
In full posirion 

Check switch m d  wiring 
Refer ro Scnion I?(. Elec. 
trical Svnem D i v a n s  I I 

Check fuel cell rnd deter- 
mlnc i f  it ir coilaored 
I t  ro repalr as neccssar\ 
ad!ust flllcr cap to  main. 
rain tight seal or :colnce 
C l D  

INSTRUMENTS 
ISSUED: 8/18/72 
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11-78, Fuel Quvldy Indiamr. (PA-24-250, kri.l Nor 2C28U and up. PA-24-260 and P A - Z W . )  

11-79 G d .  The Comanche incorpontn only one fuel qumdry p u s e  in thu rystan. This p u w  4 
indiate che amarnt of fucl in the e l l  that u x l c d .  Thu u r v y m r n t  u nude possible by a d e n o r  
switch mounred on the fuel d m o r  nlve. The witch u loated d i i y  below the fud l d m o r  place. 

An ovcr-ride N I e m  u incorponrcd m that h u pomiblc ro check the m o u n t  of fuel avdablc in the 
remaining celL. without moving the selector hmdlc m that cell position. Thu u accomplirhed by dcprcsing 
the red bucron (locued on the fucl selector plate) under the daared fuel cell poduon. The fuel gauge will 
indiate the amount of fuel available in that cdl. When che red b u m n  u rclrrvd the indicacins syatrm will 
mum to its n o d  operadon of indicating the amounc of fuel in the unk selected. 

11-80. Remord And Rcphmmr Refer to P a q a p h  11-20 of this section. 

TABLE XI-XV. FUEL QU- MDICATORS 

INSTRUMENTS 
ISSUED: 8/18/72 

Trouble 

Fuel gauge fails ro 
indicace. 

Fuel gauge indicatn 
full conscantly 

Cuut 

Broken winng. 

Gauge not openring. 

Float is filled with 
fuel. 

Ckruic brcrker out. ' 

Defective selector 
switch. 

Incomplcre ground. 

km* 

Check continuity and 
repair. 

Rephce pmel unrr. 

Replace sender unir. 

Check for poruble short 
C U C U I ~  rhen raet 
breaker 

Check switch m d a -  
tion. replace switch if 
nee- 

Check wiring, x n d n  
unit and g a u ~ .  
Repair or replace. 
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T A B U  XI-XV. FUEL QUANTITY INDICATORS (conr) 

THIS SPACE INTENTIONALLY LEFT BLANK 

Trouble 

Fuel puge indicarn 
zero. 

INSTRUMENTS 
ISSUED: al~ant 

Gurc 

Fuel selector in "OFF" 
posrion. 

Shorred connection 
n selector nr~tch 
or other wiring. 

- 

Rmcdy 

Nonnd. 

Check swirch and 
wLnn8 



3 621 THRU 3 624 
INTENTIONALLY LEFT BLANK 



ELECTRONICS 
Acrofichc 
Grid No. 

12-1 1ntrodu:tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I?-? Piper Automatic Localor Transmitter 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-3 Testing Locator Transmitter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-4 Inadvertent Activalion 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-5 Autoflight. General 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I?-h Xon-Piper A F.C S Equ~pment Contacts. .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-7 Piper A F C S equip men^.. 
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SECTION XI1 

ELECTROWICS 

12-1. Inuoducrion. This section of the manual is dimded into rwo p u t s .  The f i r s  pan consks  of  the 
information ncc- to perform an operational check of  the P ipa  Automatic Locator ~ n n s m l n a  dong 
wlrh the appropriate removal and :naullation ~nsrmctlora to facdiurc b a n e y  rcplrcemmt. The second pan  
consists of winng d-s of the &our confipncions o f  av~onics equipmmr mullacions. 

12-2. Pi- Automadc Locrror Tmsu.iaer .  
The automatic locator transmitter when installed is located under the access panel o n  the dorsal fin. 

I This unit operates on its own self-contained battery. Refer to latest amendment of A D  79-1805 If the 
transmitter has been used in an  emergency situation o r  it has more than r:tr hour of accumulated rest 
time, the battcry must be replaced according t o  F A A  regulations. T o  r r  #:e the battery back in the 
transmitter. it is necessary t o  remove the unit from the airplane. The following instructions should be 
used: 

a. Remove the access panel laared  on the d o d  fin. 
b Remove rhe switch guard and ur the ONIARMIOFF wi tch  to rhe OFF pminon. 
c. D~xonnecr the w h ~ p  antenna cable at the t ~ v n i n c r  
d. Remove the rear mounting bnckct and mmove the m n s n i n e r  frum the airplane. 
c. Remove and keep the four acrews securing the mnrm~ner ' s  plain end cap. Cucfullv remove the 

end cap. trying not ro damqc  the xaianr 
i Carefullv withdnw the b a n e y  pack from rhc transmitter unnl the connccror is exposed 

Disconnect the hart- from the connector and d i v u d  the barrerv 
P. Bcforc ~nstallinq the n m  b ~ n e r y  pack. check the replacernenr date Transfer che xlf.n~cking date 

placard on the b a n e n  to rhe p l a c d  on the rnnsminer c r u .  
n Connect the new banem pack to the connector and cvefullv lnsrall it into the transmlner . 

connector end iint.  I t  may be n e c n u n  to route  the battery slighdy to get it rested properlv in rhc 
transminer c l u .  

I. Check the sealant on the end cap before purring it on the rr inminer.  If the xalanr is d u n q e d .  
rc;rhce it with fresh silicone x d m r .  such as the rype supplied by Cenenl Electric Co. Secure rhe end cap 
to the transmlner with the four screws previously removed. 

1 lnsrdl rhe asurnbled unir into the urplane and xrdrc  with aft rnounnng bncker. Connect the 
whlp antenna and set the OSIARMIOFF swcch to AR>!. 

NOTE 

It rnav be advuable to t e a  rhe unlt opcrarlon before lnxall tn~ the acccrs 
cover on the d o d  fin. Refer ro P u q n p h  12-3 for mt procedures 

k Install rhc acccu cover and make an enrrv In the aircraft logbook 

REVISED: 4/10/81 ELECTRONICS 
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12-3. Tadag Locu6r Tnnrmimr. 
Before performing anv opcndond t en  of the tnnmir rcr ,  the following precaudonr should be 

obxrved; 

CAUTION 

The mnsmmer  o p m r n  on rhe anegencv frequrnna of 121 5 and 
243 .MHz, both these f rque i~oea  arc monlrored by the v m o u  FAA 
I ~ R ~ ~ K I O N .  Pcrmmlon mLn be obmned from the FMIFCC 
Rcpmrnunve  (or orher app l~nb lc  Authonry) pnor to rerang Kcep 
"our r c a  rnnmrrrlon to a nun~rnd duranon 

a. Remove the lccev plnd or c o r n  to g u n  access ro the m m a r c r .  
b Tune rhe a rcnf t  communrarrons receiver ro 121.5 .MHz and swtrch rhc recelver my. deacrrvatc 

squelch, and turn the recewer volume up unol a sigh1 baclrground nolx  IS ha rd .  

NOTE 

If the u r c n k  is noc fitred with a communicanons receiver. requcn: rhc - 
t o m  ro lixcn for your t a r .  .- 

- c. Remove rhc ONIARHIOFF swrch guard from the awirch and set the ONIhRUIOFF swirch to 
-'ON - Keep h e  swxrch ON for a few seconds onlv: then XI rhc wirch ro OFF - 

NOTE 

The ten plnrmiuion should have been picked up bv the aircrdt 
communiucions receiver andlor control tower Duiing cold wearher 
rhere may be a slYhr dday before oansrnus1on occun. 

d. A rransrnimr which is funcrioning propcrlv should emit a churcrcnsric d u w m u d  w e p t  tone. 
e. When the rest is completed. reposirion the ONIAR.~l/OFF switch from the OFF poslrlon to the 

ARM pa inon  and m n a d l  rhe sw~rch guard. and anv access panel or cover removed. 

NOTE 

Whenever h e  unir is checked by moving the sdecror switch from the 
"ARM" to ' V N  polinon, it must rhcn be moved ro rhe "OFF" 
pos~uon before rcvcrrlng ro the "ARM" poslrion again. 

ELECTRONICS 
ISSUED: 8/18/72 
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124 .  m t  A h w a  la rhe heeat rhe humnunc Louror T M n n i p a  i a  dvarmdy rcrrvaced the 
mPrmirrn switch m u  k  roc^ by pining u c 6  to rhc mnrmina. (Refa to Puagnph 12-2.) R- 
rhe p k i c  a p  from rhe suitch and place e t c h  in a e  OFF polidon To rscr the mamdma for wmrmdc 
openrion, m u m  rbe switch to rhc ARM posirion. R& rhc pludc a p  over rhe e t c h .  Rciruull the r c c n  
plue. The M r r a  L n o r  redy  for n d  Q h t  opendon. (See NOTE.) 

M a routine prcaudon. it ia recommended b r  h e  mnrmina  bc 
replaced at rhe d a r  oppormnicg afta hadvcnmt v c i n d o n  Note. 
how-, chat rhe problem m y  nor be in rhc d r r a .  Check rhe 
€dowing: 

1. R o p a  mtatruc rpuiug w, aa to minimire muma cooducred 
rf . 

2. Rwdiry of rhe -irta iaarll.doa 

Inspat rhe enand d i p  anrmna fa any dun-. Avoid bending rhe 
whip. Any lhuply bent or W e d  d i p  should be replaced Anrmnr 
dun- may a u r  rrmcd failure of whip mflght. 

ELECTRONICS REVISED: 6/25/76 
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FlOURE 12-1. AVIONIC ANTENNA LOCATIONS 

3H5 

ELECTRONICS 
ISSUED: 8/18/72 
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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 senice literature published by the individual manufacturer of the A.F C 

tension. servo remobal and installation. s e n o  clutch adjustments. etc. 
equipment installed in an)' particular airplane. This includes mechanical service such as: adjusting bridle cable 

12-6. Non-Piper A.F.C.S. Equipment Contacts. Refer to the following list of AutoPilot Flight Director 
manufacturers t o  obtain senice direction. parts support. and senice literature. 

Bendix Avionics Division Collins General Aviation Division 
2100 N W 62nd. Street Rockwell International 
F o n  Lauderdale. Fla 33310 Cedar Rapids. Iowa 52406 
(305) 776-4100 TWX 5109559884 (319) 395-3625 Telex 464-421 

Edo Corporation - Avionics Division King Radio Corporation 
Box 610 400 Nonh  Rodgers Road 
Municipal Airport Olathe. Kansas 66061 
Mineral Wells. Texas 76067 (913) 782-0400 Telex. 4-2299- 
(817) 315-2517 Telex. 76067 K ingrad 

Sperry Flight Systems Avionics Dib Global Vavigation 
8500 Balboa Blvrd 2 144 M~chelson Dri\e 
P 0 Box 9028 Irvine. CA. 92715 
VanNuvs. CA. 91409 (714) 851-01 19 
(213) 894-81 I I Telex 65-1367 

ADDED: 11/1/82 
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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. o r  if no AutoPilot is 
installed. consult the Piper Pitch Trim Service Manual - 753 771 for 
manual electric pitch trim service information 

The following is a complete listing of Piper A.F.C.S. equipment service literature. I t  is irnperali\e to 
correctly identify the AutoPilot system by "faceplate"model name. in order toconsult theappropriatr cer\ ice 
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 pans catalog for replacement parts 

NAME PIPER PART NO 

AutoControl I I I  & AltiMatic I I I  
AutoControl I l l  and AltiMatic 111 and lllB 
AutoControl l l lB and AltiMatic IIIB-l 
AltiMatic l l lC  
AltiMatic V and V-I 
AltiMatic V F .  D and V F D-l 
AltiMatic X F .D. .  A.P.. & X A.P 
AutoFlite 
AutoFlite I1 
Piper Pitch Trim (Manual-Electric) 

~ e ADDED: 11/1/82 ELECTRONICS 
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